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The sweet spot: moderate caregiver anxiety is
associated with better glycemic control in youth
with type 1 diabetes mellitus in Beirut, Lebanon
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Introduction: The influence of caregiver anxiety on youth with type
1 diabetes mellitus (T1D) is understudied, particularly in less devel-
oped countries. Lebanon lies in a region with a higher than average
mental health burden.

Objectives: This study assesses anxiety levels of primary caregivers of
youth with TID in Beirut, Lebanon and their association with target
level glycemic control (HbA1c <7.5%).

Methods: Youth 11-17 years old with T1D and their primary care-
givers were recruited at routine diabetes visits from the American
University of Beirut Medical Center and the Chronic Care Center in
Beirut, Lebanon, Jan.-May 2019. Caregivers completed the State-Trait
Anxiety Inventory (STAI), state and trait forms. Quartiles of STAI
scores were used to define low and high anxiety. Regression models
were used for analysis.

Results: 142 youth-caregiver dyads were recruited (youth mean age
14.1+1.7 yrs, 57.0% female, mean duration of diabetes 6.1+3.3 yrs;
caregiver mean age 42.5+7.9 yrs, 81.7% female). Mean HbA1c was
8.5%+1.5 (range 5.2%-14.3%). Mean STAI state was 34.1+11.2. A
STAI state score in the middle 50% was associated with higher odds
of having HbA1c within target <7.5%, controlling for caregiver recall
of frequency of hypoglycemic episodes, caregiver involvement, and
financial burden of medications/supplies: adjusted Odds Ratio (aOR)
4.84 vs those scoring in the bottom quartile, aOR 1.63 vs those scor-
ing in the top quartile (Table 1). Caregiver state anxiety levels did not
differ based on caregiver gender, income, education, frequency of
severe hypoglycemia, diabetes duration, youth age, or insulin regimen.
Conclusions: Mid-range caregiver anxiety levels were associated with
HbA1c being more often in target range. That this association did not

change after controlling for hypoglycemia frequency suggests that

general caregiver anxiety, not just the well recognized fear of hypogly-

cemia, may impact glycemic control.

Table 1. Association between caregiver anxiety scores and glycemic control

Caregiver anxiety level as measured by
STAI State

Youth with HbAle <7.5%
n (%)

aOR (95% CI) for
HbAle =7.5%
Bottom quartile

4(11.1%)
(score 20-24; n=36)

4.84 (1.48, 15.85)

Middle 50%

(score 2540; n=71) 2Lt a2
Top quartile g e
(score 41-69: n=35) 10 (28.6%) 1.63 (0.64.4.20)
p-value = 0.01
[Table 1]
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Assessing eating disorders (ED) risk in persons with type 1 diabetes is
challenging compared with general population. Type 1 diabetes (T1D)
treatment requires focusing on diet especially for the carbohydrates
counting, and insulin use which could be used as a purging behavior
not assessed by general population ED screening surveys. The objec-
tives were to compare two different tools to assess the risk of ED in
youths (ages 8-20) with T1D (N=40) and, to compare the ED risk
between T1D group vs a comparable control group (N=40). Two dif-
ferent screening surveys were used to assess the risk of ED; the EAT-
26/ChEAT designed for general population and the EPAD-R, the
Spanish translation of DEPS-R, a specific survey for persons with
T1D. Both surveys had a cut off of 20, thus scores 220 indicate high
risk of ED. We found no significant differences between T1D group
vs control group in EAT-26/ChEAT scores (p=0.98). In the diabetes
group, 23% of youths had high risk for ED by EAT-26/ChEAT (mean
score 9.8+5.3, 50% males, all aged < 11) while 55% had high risk of
ED by EPAD-R (40% more subjects than using EAT-26/ChEAT, mean
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score 19.6+12.3, p=0.006). There was an association between both
scores (r=0.69, p=0.02), but the kappa index was -0.17 (p=0.30). Only
the Bulimia EAT-26/ChEAT subscale had statistically significant asso-
ciation with the score of EPAD-R (r = 0.50, p = 0.003). The results
indicated that both tools assess different outcomes. The results by
using EAT-26/ChEAT could show false positives scores in persons
with T1D due to the diabetes management dieting concerns. In addi-
tion, EAT-26/ChEAT is not able to properly detect risk of ED in T1D,
especially insulin misuse. Therefore, it is important to use specific sur-

veys designed for persons with T1D.
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Randomized controlled trial of an online coping
intervention developed by and for parents of very
young children with type 1 diabetes
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1Nemours Children's Hospital, Center for Healthcare Delivery Science,
Orlando, United States, 2Nemours A.I. duPont Hospital for Children, Cen-
ter for Healthcare Delivery Science, Wilmington, United States, 3Univer-
sity of Central Florida, Orlando, United States, 4University of Michigan,
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Objectives: Managing type 1 diabetes (T1D) in young children (YC;
< 6 yrs) is complex and responsibility falls almost entirely to parents.
Parental coping efficacy and YC-T1D outcomes are linked, but there
have been few rigorous trials of interventions targeting this popula-
tion. We utilized principles of user-centered design to develop an
online coping intervention for parents of YC-T1D. We then conducted
a randomized controlled trial comparing usual care for YC-T1D with
and without access to the website intervention on parent and child
outcomes. We hypothesized that participants with access would have
significantly more favorable status on HbA1C and measures of parent
and child functioning at 6 months.

Methods: Participants were 172 parents of YC-T1D recruited via a pedi-
atric healthcare system or social media forums. They were randomized
2:1 to website access plus usual care (WA; n = 114) or usual care only
(UC; n = 56) for 6 months. Participants were 91.3% mothers, 86.6%
Non-Hispanic, Caucasian, and their YC-T1D had an avg. Hbalc of 7.8%
(SD=1.3); 59.4% used insulin pumps and 84.3% used CGM at baseline.
HbA1c and self-report measures of parent adjustment, psychiatric symp-
toms, benefit finding, self-efficacy, hypoglycemia fear, adherence, and
child behavior problems were collected at baseline and 6 months later.
Results: Of the 114 WA participants, 111 (97.3%) logged into the
website at least once with an avg. of 4.8 logins per participant. On
average, participants spent 47 min on the website and each session
lasted an average of 7.7 min. All data have been collected and are
being analyzed. We will examine group differences on HbAlc and
self-report measures at the end of 6 months.

Conclusions: The efficacy of the online coping intervention will be
presented. This intervention has the potential to provide real time
emotional support, information, and parenting guidance, enabling par-
ents of YC-T1D to cope more effectively with the daily demands of

T1D management.
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Objectives: To evaluate the utility of stepwise psychosocial risk
assessment in an Irish cohort of children and young people (CYP) with
type 1 diabetes (T1D) in terms of its association with poor glycaemic
control and psychopathology.

Methods: The Risk Index for Poor Glycaemic Control (RIPCG) is the
screening tool to assess psychosocial risk (low, moderate and high
risk). The Paediatric Index of Emotional Distress (PIED) was used for
emotional distress (ED) assessment (symptoms of anxiety and
depression).

Results: As a part of 2-year longitudinal study 245 children with T1D
(129 males) aged 3-18 years (mean 11.7+3.5) were analysed. On the
RIPGC 59.4% of patients had a low risk, 17.5% had a moderate risk,
23.1% had high risk. The mean HbA1c in our cohort was significantly
higher in the high RIPGC risk children compared to low risk (p=0.002).
As a step 1 RIPGC screening revealed psychosocial issues (high and
moderate risk) in 40.6% of CYP and impact on diabetes outcomes. As
a step 2 those identified as high/moderate RIPGC risk (n=80) were
screened for ED (16.3% at high risk), anxiety (20% at high risk) and
depression (27.5% at high risk). In high RIPGC group 19.1% of children
were at high ED risk (p=0.001), 23.4% at high anxiety risk (p=0.026),
36.2% at high depression risk (p< 0.000). As a step 3 high/moderate
RIPGC risk and high ED, anxiety depression risk patients (20.8% of
the cohort) were referred to mental health professional.

Conclusions: Our data demonstrated significant association of high
psychosocial risk on RIPGC with poor glycaemic control and high risk
for ED, anxiety and depression. With high numbers of T1D CYP in Ire-
land and the lack of clinical Psychologists, these data support a Step-
wise Approach to Psychosocial Risk screening for these children
nationally. Then those identified through this targeted process will be
referred to Psychology/CAMHS in a timely and appropriate manor.
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The Getting Ready for Transition (GReaT)
intervention programme: an evaluation of a family
based multi-disciplinary intervention to support
children with type 1diabetes and their parents in
the transition to secondary school in a UK tertiary
paediatric diabetes service

H. Flannery?, L. Casdagli?, R. Pulham?, D. Christie®
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Introduction: Transition to secondary school is a challenging time for
children and parents, with simultaneous physical, developmental,

social, emotional and environmental changes. Diabetes brings
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additional changes such as the amount of support available and
dilemmas over how to manage diabetes with new peers and teachers.
The GReaT intervention programme consists of a two hour parent
information session followed by a day workshop for parents and

young people that include:

o Information for parents on preparing for secondary school from
the diabetes MDT and other parents

e Opportunities to meet families facing similar challenges and share
ideas

e Activities to encourage children to see themselves as experts in
their diabetes, including creating a 'school bag of life' (Figure 1) and

a practice 'school canteen' session with a dietitian

Objectives: To evaluate the effectiveness of GReaT intervention pro-
gramme in a UK paediatric diabetes service.

Method: Between 2016 and 2018, 37 children (15 male, 22 female)
aged 10-11 years old and their parents attended 8 GReaT groups. In
2017 and 2018 34 parents additionally attended 2 parent information
sessions. All children and parents completed evaluation forms.
Results: Six themes emerged in a thematic analysis of the evaluation
forms.

1. Increased confidence

2. Reduction of worries/concerns

3. Having a space to talk

4. Diabetes education/management

5. Social connectedness

6. Having a space for fun

Parents rated likelihood of recommending the group as 9.57 out of
10 (10 being extremely likely) and young people rated it as 8.68.
Conclusion: The GReaT intervention increases confidence and
reduces worries of young people and parents ahead of the transition
to secondary school. Further research is needed to explore the impact
of the group on successful transition and to better understand the
challenges for young people with diabetes and their families at

this time.

[Figure 1. Example 'School Bag of Life' - connecting children to their skills,

resources and hopes]
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Objective: In 2012 the paediatric Best Practice Tariff (BPT) was intro-
duced in England to improve services for children with diabetes. Part
of the BPT was an annual assessment of their psychological needs.
This survey aimed to investigate parent perspectives on access to psy-
chological support, and the psychological needs of young people and
their parents.

Methods: The South East Coast & London Diabetes Network
(SECLDN) Paediatric Psychological Therapies group carried out an
anonymous online survey through the Network's parent Facebook
group, to establish parent views on the access to psychological sup-
port, and what the psychological needs of this group were, for both
the young people and the parents themselves.

Results: 52 parents completed the survey from across the network.
Diabetes had a huge impact on the parents, who report experiencing
high levels of psychological difficulties themselves, 'anxiety/stress/
worry' (96%), and 'poor sleep' (92%) being the most common. The
most common psychological challenges they reported their children
experiencing were, 'being more argumentative when BGs were not in
range' (85%), ‘feeling frustrated around food' (75%), ‘anxiety around
injections/blood glucose checks’ (71%) and ‘being angry when
reminded to check BGs/take insulin’ (67%).

With this high level of need, 71% of parents reported their child had
had contact with a psychological therapist since their diagnosis. How-
ever only 38% of parents reported that psychological support was
offered at the point of diagnosis. With continuation of BPT funding
we hope this percentage will increase.

Conclusion: Parents of young people with diabetes reported that
they, as well as their children, experience high levels of psychological
difficulties as a result of their child's diabetes. This demonstrates the
need for ongoing psychological support to be available to this

population.
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A qualitative study investigating solution focus brief
therapy in improving delivery of diabetes care by
healthcare professionals
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Introduction: Solution Focused Brief Therapy (SFBT) approach
focuses on strengths and ‘life without the problem” rather than a
detailed analysis of problem dimensions. SFBT practitioners are

encouraged to adopt a respectful and cooperative stance towards
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clients and to see the client as having the solutions and potential for
change. This qualitative study aims to evaluate the diabetes team's
experiences of using SFBT in their delivery of diabetes care, discover-
ing aspects that assist their work and providing a greater insight into
the use of SFBT in a paediatric diabetes setting.

Methodology: The study had a qualitative descriptive design which was
considered the best method for describing the team's experiences with
SFBT (Polit and Beck, 2012). Data was collected using semi-structured
interviews within a specialist paediatrics diabetes team in the northwest
of England. The team consists of a Consultant Paediatrician, 2 specialist
nurses, 1 patient educator and a specialist dietitian. Face-to-face, semi
structured interviews were conducted individually with each member.
One independent researcher completed all interviews. Voice-recorded
interviews were transcribed verbatim and analysed by another indepen-
dent researcher using a thematic approach to identify main themes.
Results: The study found that SFBT used within the team, improved
self-reported confidence, skills, trust and relationships with patients and
their families. Additionally, each team member reflected how patients
and their families have responded positively to the SFBT approach.
Conclusion: Evaluating healthcare professionals” experiences of
utilising SFBT in the delivery of paediatric diabetes care highlighted
that SFBT is perceived to facilitate and support children, young people
and their families in managing diabetes. The implications of SFBT for
clinical practice and the dissemination of this approach to routine clin-

ical practice should be explored.
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Objectives: Family interactions play an important role in the diabetes
management of children. However, psychosocial interventions in pre-
teen children with type 1 diabetes often overlook the value of
targeting all important family members and their relational dynamics.
The aim of this study was to explore how care and support were
enacted and negotiated in pre-teens (9-12 years old) with type 1 dia-
betes and their families.

Methods: We conducted four interactive workshops with pre-teens
(n=17), their parents (n=26) and their siblings (n=14) across four hospi-
tal settings. Dialogue tools were applied to facilitate discussion and
reflection around family life with type 1 diabetes. Data were analyzed
using radical hermeneutics.

Results: The preliminary data analysis indicated that managing
diabetes is a relational and contested activity for pre-teens and their
families involving negotiations of trust, roles and responsibilities.
Pre-teens mentioned that they preferred to take care of diabetes
themselves. Accordingly, their parents described their children as self-

reliant. However, parents expressed frustration with the unpredictable

blood glucose levels of their children and were continuously trying to
find a balance between doing too much or too little. Siblings
expressed a wish to support their sibling with diabetes. At the same
time, they did not want diabetes to take up too much space in the
family. All families used glucose monitoring technologies, which made
it possible to act on the everchanging blood glucose levels at the
expense of constant attention.

Conclusions: The study indicates that it is difficult for pre-teens and
their families to navigate the transition period, which is marked by
changing roles and responsibilities. Insights from the study will inspire

the development of an intervention.
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Healthcare providers understanding of the
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children newly diagnosed with diabetes
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Introduction: Our review of the literature revel that, the experience
of diagnosis from the perspective of young children under the age of
7 years are absent. Clinical practice recommendations, regarding psy-
chosocial issues from the American Diabetes Asosiation, address chil-
dren from the age of 7-8 years. No recommendations for younger
children currently exist.

Objective: The aim of this study is to gain an initial insight into the psy-
chosocial needs and experience of young children (age < 7 years) newly
diagnosed with diabetes (first two years), through the knowledge and
experiences of paediatric diabetes healthcare providers (HCP).
Methods: All 17 paediatric diabetes clinics in Denmark were invited to
participate in the study. Seventeen doctors, nurses, dieticians and psy-
chologists, from 9 clinics were interviewed individually, using a semi-
structures interview guide. Data was analysed using thematic analysis.
Results: Our data analysis reviled 4 preliminary themes: 1. The rela-
tionship between child and HCP as the foundation for trust and
engagement. 2. “They just provide a body”- the child's emotional
needs may be overlooked when HCP gain information mainly through
parents and pump data. 3. There is a large range in which each clinic
value, view and prioritise psychosocial aspects of diabetes care.
4. HCP express a need for age appropriate tools in order to engage

and communicate with young children.
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Identity and autonomy in pre-teenagers with T1D:
balancing family involvement in the transition from
childhood to adolescence

D. Grabowski', R. Anne Saurbrey Pals*
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Introduction: Several interventions have been developed to address
psychosocial issues in teenagers with type T1D. However, the inter-

ventions have limited effect and tend to have a reactive rather than
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pro-active character. Greater attention to the pre-teenage group
could result in prevention or minimization of adherence problems and
family conflict, which typically occur during adolescence and track
into adulthood. Thus, the potential impact of this health promotion
approach on children's health is high - and it is possibly a more effec-
tive point of intervention than at the time where the situation has
become very difficult. Yet, little is known about the pre-teenage group
and the transition from childhood to adolescence as regards how to
balance family involvement in a phase of identity construction and
emerging autonomy in the child.

Methods: Qualitative data from 5 participatory workshops with
9-12-year old children with T1D (n 19), their parents (n 31) and
their siblings (n 17) were combined with 15 individual semi-

structured interviews with pre-teens with T1D. Workshops and

interviews were transcribed verbatim and analyzed using radical
hermeneutics.

Results: The analysis disclosed 3 interconnected themes: 1) The chil-
dren with a strong sense of identity were more likely to be able to
adapt to shifts in autonomy, 2) The children identifying positively with
their diabetes were actively seeking autonomy, 3) The children with
parents who found it difficult to pass on autonomy to their children,
often had problems disclosing their disease to their peers.
Conclusions: Focusing on the links between identity and autonomy
give healthcare practitioners a new way to approach difficulties in the
transition from childhood to adolescence. Helping the children
develop a strong and positive sense of identity will enable an easier
shift in autonomy within the families and thereby minimize the adher-

ence problems and family conflicts that often occur in adolescence.
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The degree of fathers' involvement in taking care of
their children with diabetes and its implications in
family functioning in the assessment of diabetic's
mothers

M. Zamarlik*

l_lagieﬂonian University, Faculty of Health Sciences, Krakow, Poland
Introduction: Children's type 1 diabetes is one of the most mentally
aggravating chronic diseases for the patient and his parents. The dis-
ease disturbs relationships in the family, aggravates communication
and it enforces a change in the organization of daily life.

Aim: The aim of this paper was to gather opinions about fathers”
involvement in taking care of children with type 1 diabetes. Opinions
were stated by mothers of sick children regarding managing of diabe-
tes and its impact on functioning and relationships of the family.
Material and methods: The survey (conducted in 2017) in the form of
a questionnaire was filled by 459 mothers. The average duration of
the child’s illness was 3.8 years, (SD 2.95, Me 3), the average age of
the child was about 8.9 years (SD 3.96, Me 8.5).

Results: 83% of the respondents indicated that the child’s disease is a
huge psychological burden for them and that it is mother who mostly
takes care of a sick child. 38.8% of mothers can count on the support
of other family members. Because of the need to take care of a child,
58.8% of them are not professionally active and 24.2%, despite their
professional activity are the only ones in the family, who control the
diabetes. In 15.3% of families, the father does not perform any activi-
ties related to child's diabetes. 33.8% estimate that the child’s disease
worsened the situation of the family and in 4.4% it caused its disinte-
gration. Only 18.1% of mothers declare that the father can look after
the child with diabetes by himself.

Conclusions: It is necessary to support families affected by diabetes
Their personal and social skills should be developed so that they can
cope with chronic disease and the duties related to managing diabe-
tes. The responsibility should be shared by both parents.

Keywords: Type 1 diabetes, chronic disease, quality of life, family,

mother
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autonomy support and regimen adherence in
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Objectives: Studies have identified cross-sectional and 6-month asso-
ciations between patient perceptions of their provider and treatment
adherence. However, no studies have examined changes over longer
time periods. This study aimed to examine reciprocal longitudinal
associations between patient-provider relationship and self-reported
adherence in adolescents with type 1 diabetes (T1D) over two years.
Methods: This is a secondary analysis of data from a longitudinal,
multi-site study of disease management in adolescents with T1D.
Data was collected via survey and laboratory results at baseline
(N=165), 12 months (N=156) and 24 months (N=144). At baseline,
participants were 49.1% male, 79.4% Caucasian, with a mean age of
16.4 years (SD=1.3). An autoregressive cross-lagged analysis was con-
ducted to examine reciprocal longitudinal associations between
patient-perceived medical provider autonomy support (Healthcare Cli-
mate Questionnaire; HCQ) and self-reported adherence (Diabetes
Self-Management Profile; DSMP), across two years, after controlling
for covariates.

Results: The full model demonstrated good fit (c?=40.386 (39,134),
p=.4089; CFI=.995, TLI=.993, RMSEA=0.016 [90% CI=0.00, .063]).
Significant effects were identified across HCQ (baseline to 12 month,
B=.393, p< .001; 12 to 24 month, B = .305, p =.013) and DSMP time
points (baseline to 12 month, B=.657, p< .001; 12 to 24 month,
B=.741, p< .001). No associations were identified between HCQ and
DSMP across time; however, HCQ and DSMP were significantly cor-
related at each time point (baseline, r=.193, p=.004; 12 month, r=.251,
p=.004; 24 month, r=.081, p=.004).

Conclusions: Provider autonomy support from previous interactions
predicted later autonomy support, and self-reported adherence at ear-
lier interactions predicted later self-reported adherence. While each
factor was not predictive of the other over time, patient perception of
autonomy support was concurrently associated with self-reported
treatment adherence.

PO13

Innovative strategies in adolescent research: using a
clinic-based research registry and internet platform
to assess risky behavior in a national sample of

older adolescents with type 1 diabetes.
R. Wasserman?, S. Patton?, J. Finch?, K. Boschert?, M. Clements®,
B. Anderson

INemours Children's Health System, Center for Healthcare Delivery Sci-
ence, Orlando, United States, 2Kansas University Medical Center, Kansas
City, United States, 3Children's Mercy - Kansas City, Kansas City, United
States, 4Baylor College of Medlicine, Houston, United States

Objectives: Adolescents are difficult to recruit into research studies.
They need parent consent, yet also require privacy and confidentiality,
especially when disclosing risky behaviors. Internet-based research

has the potential to provide a private setting for research
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participation. However, challenges exist such as obtaining health out-
come information remotely and assuring surveys are completed by
the intended participant. The current study used a clinic-based
research registry (Type 1 Diabetes Exchange) to recruit and survey a
national sample of older adolescents with type 1 diabetes (A-T1D).
We also collected medical chart information through the registry.
Methods: We sent invitation emails to 1811 eligible families from
54 clinical sites in the T1D exchange registry, based on inclusion
criteria: age 15-18 years, T1D duration >1 year, no comorbid chronic
condition, most recent HbA1c 6.0-13.0. Interested families provided
contact information via a link to the study's RedCap website. The
study team telephoned each family prior to initiating consent/assent
forms and surveys. Adolescents completed a 15 minute survey and
received electronic gift cards.

Results: Over 7 weeks, we received contact information for 385 fami-
lies and successfully contacted 247. Of those contacted, 3 were ineli-
gible, 2 declined participation, 242 enrolled in the study, and
224 completed the survey (M age=16.4+1.1, 47% female, M A1c=8.3
+1.3, 76.8% on insulin pumps). Unique challenges arose, such as navi-
gating a central IRB, consenting remotely, verifying eligibility, and
protecting privacy and confidentiality.

Conclusions: We successfully recruited and enrolled a large, national
sample of adolescents with T1D in a very short time. Utilizing a
research registry and RedCap proved an efficient way to conduct sur-
vey research with A-T1D. We will present lessons learned and ethical
and logistical recommendations for researchers interested in using

these methods for future studies.
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Long-term associations between parental
depression and diabetes distress in the two years
following child-onset of type 1 diabetes (T1D)

S. Majidi*, A. Noser?, E. Youngkin®, M. Clements?, S. Patton?

1Barbara Davis Center, University of Colorado, Aurora, United States,
2University of Kansas Medical Center and Children's Mercy, Kansas City,
United States

Objective: We previously reported on the association between paren-
tal depression and perceptions of T1D-specific distress during the first
year after childhood-onset of T1D (Noser et al, 2018). Here, we exam-
ined these associations in the same sample of families 18-30 months
post-T1D diagnosis.

Methods: In a prospective study of 5-9 year-olds with recent-onset
T1D (parent age= 36.6+6.42 years, 89% mothers; child age 7.4
+1.3 years, T1D duration 4.6+3.3 months at baseline), 78 parents
completed the Center for Epidemiologic Studies Depression Scale-
Revised (CESD-R) and the Problem Areas in Diabetes Survey—Parent
Revised Version (PAID-PR) every 6 months. We used the published
clinical cut-off score of 16 to group parents as depressed or not
depressed based on their CESD-R scores at 18 months. We used mul-
tilevel modeling to examine trajectories of daily and long-term T1D-

specific distress from 18-30 months and examined whether parental
depression at 18 months was associated with distress trajectories.
Results: We found no change in daily (p=0.579) or long-term distress
(p=0.906) over time. However, there was a main effect of depression
for both daily (p<0.001) and long-term distress (p<0.001). Post hoc
analyses showed that parents with depression at 18 months reported
higher daily and long-term distress than parents without depression at
18 months at all timepoints (p's< .05; Figure 1). We found no interac-
tions for time and depression and parental T1D-specific distress.
Conclusions: Consistent with previous research, parental depression
at 18 months post-diagnosis is associated with higher perceptions of
T1D-specific distress up to 30 months. It is possible that treating par-
ent depression in children with recent-onset T1D may help facilitate
parent adjustment to T1D; whether treating parent depression or dis-

tress improves child glycemic control remains to be determined.

Figure 1
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[Twelve month trajectories of T1D distress in parents with and without

depression]
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Regional differences in glycemic control and
psychosocial/patient-reported outcomes (PROs) in
adults (26-44 years) with type 1 diabetes (T1DM):
the SAGE study

E.G. Wilmot!, H. Ikegami?, B. Ramanathan?, K. Close*, D. Jurisi¢-
Erzen®, D. Bruttomesso®, F.J. Ampudia-Blasco’, F. Lauand®,

Z. Bosnyaks, R. Castro?, A. Roborel de Climens®, S. Brette©,

B. Tschiedel?, L. Berard!?, A. Peters'®, E. Renard*

University Hospitals of Derby and Burton, Derby, United Kingdom,
2Kindai University, Osaka, Japan, Kovai Diabetes Speciality Centre and
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Hospital, Coimbatore, India, “The diaTribe Foundation, San Francisco,
United States, ° University of Rijeka, Rijeka, Croatia, 6University of
Padova, Padova, Italy, ”Clinic University Hospital, University of Valencia,
Valencia, Spain, 8Sanofi, Paris, France, °Sanofi, Bridgewater, United
States, 1CAixial, Boulogne-Billancourt, France, Unstitute for Children
with Diabetes, GHC, Ministry of Health, Porto Alegre, Brazil, 12Nurse
Consultant, Winnipeg, Canada, *University of Southern California, Los
Angeles, United States, 14University of Montpellier, Montpellier, France
Introduction: TIDM is a chronic disease affecting both physical and
psychosocial health.

Objective: non-US adults

(26-44 years) with T1IDM for 21 year; this analysis explores regional

To examine glycemic control in
variations in glycemic control and PROs.

Methods: SAGE was a multinational, cross-sectional study of data col-
lected from patient medical records and interviews at a single visit in
the period Jan-Dec 2018. The primary endpoint was the percentage
of people achieving HbA;. <7 % (< 53 mmol/mol). Secondary end-
points included insulin device type, hypoglycemia and PRO question-
naires (Hypoglycemia Fear Survey [HFS-1I], Problem Areas in Diabetes
[PAID], Insulin Treatment Satisfaction Questionnaire [ITSQ] and the
Audit of Diabetes-Dependent Quality of Life [ADDQoL]).

Results: SAGE included 1724 people aged 26-44 years from 17 coun-
tries in five regions (Table). HbA;. < 7 % achievement was low, with
lowest achievement seen in Latin America (LA) and the Middle East
(ME), highest in Eastern Europe (EE). Insulin injections were the most
common mode of therapy and use of pumps was low, except in West-
ern Europe (WE). Globally, incidence of severe hypoglycemia was
11.5% (highest: ME and LA; lowest: Asia). Across all regions, HFS-II
and PAID total scores showed low hypoglycemia fear and emotional
distress (highest: LA and ME; lowest: WE and Asia). ITSQ scores
showed moderate to high treatment satisfaction (highest: EE and WE;
lowest: LA and ME), while ADDQol total scores showed a small nega-
tive impact of diabetes on quality of life (greatest: EE; least: ME).
Conclusions: While PRO scores indicated low levels of diabetes-
related impact, distress and fear of hypoglycemia, and moderate to
high treatment satisfaction, glycemic control was poor. Regional dif-
ferences were observed, with LA and ME showing higher distress and
fear of hypoglycemia, lower treatment satisfaction and lower glycemic
target achievement. Study sponsor: Sanofi

Region
Latin America  Waestom Europe  Eastern Europe Asla
N=251 N=530 N=d18

Middie East Global
N=328 N=187 N=1724

Participant characteristics, mean (D}
Age, years 34.3(53) 342(5.3) 35.2(5.3) 36.1(5.7) 325(50) 34654}
Yaars since diabates diagnosis 17.8{84) 177183} 145{8.7) 14.0{9.0) 149(7.9) 159193}
8MI, % of participants

Underweight/normal range (Bh <25 kg/m?) 530 552 636 753 60.4 613

Querweight (W] 25—<30 kg/m’) a3 06 282 210 57 288

Obese {BVI >30 ka/m?) 127 121 81 X 139 9.8
Insulin device, % of participants
Pump . 163 481 74 220 48 240
Injections/pens 87 518 823 78.0 92 760
Sametimes pump and sametimes injections/pens 0.0 00 0.2 0.0 00 01
HbA target achievement, % of participants.

<7% (<53 memol/mol] 235 278 321 274 235 276

27 % (253 mmol/mol] 765 722 67.9 79 765 724
HbAy, mean (SD)

% 825177} 7.92(1.28) 7.95 (1.58) 7.90 (158} 7.86(153)  7.91{152)

mmol/mol 66.7 (19.4) 60.9 {14.0) 63.4(17.2) 628(17.2} 635 (16.8) 63.0{16.7)
Patients with 1 severe hypoglycemia avent
within last 6 months, % 132 123 108 78 184 s
HFS-Il total score, mean [SD) (Range: 0-132)° 466 (22.7) 37.5(19.8) 37.8(20.0) 288(183) __ 445(226] _ 381{2L1) _
PAID total score, mean (SD) (Range: 0-100 359 (22.6) 313120.7) 3L8(19.6) 315(206)  409(242  338(2L5)
TsQ total {5D) [Range: 0-100)° 642 (18.2) 69.4 (160 708 (17.2) 663 (17.1) 633 (21.0} 67.7{17.7)
ADDQoL total score, mean [SD) (Range: -9 to +43)° -24{18) -1.9 (1.6) -2.5{19) -2411.9] -16(16) -22(18)
*Higher HFS-Il scores reflect a greater fear of *Higher PAID scores higher diab lated emotlonal distress; ‘Higher 150

seores indicate better treatment satisfaction; YADDQOL total scores (‘sverage weighted impact’) range from -8 (maximurm negative impact of disbetes)
10+ 3 (maximum positive impact of diabetes).

ADDQoL, Audit of Diabetes-Dependent Quality of Life; BMI, bady mass index; HFS-I, Hypoglycemia Fear Survey; ITSQ, Insulin Treatment Satisfaction
Questionnaire; PAID, Prablem Areas in Diabetas questionnaire; Qol, quality of life; SD, standard deviation

[Table.]
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Fear of hypoglycemia impacts quality of life in
adolescents with type 1 diabetes

T. Hitt?, J. Smith®, E. Forth?, P. Garren®, M. De la Vega?, J. Gettings?,
C. Hawkes?, S. willi

LChildren's Hospital of Philadelphia, Endocrinology, Philadelphia, United
States

Background: Fear of hypoglycemia (FOH) is associated with adverse
glycemic control, reduced quality of life (QOL), and reduced physical
activity in adults with Type 1 Diabetes (T1D). Few studies have exam-
ined the impact of FOH on these factors in adolescents with T1D.
Objective: To examine the association between FOH and QOL, glyce-
mic control, and hypoglycemia frequency, as well as how continuous
glucose monitor (CGM) and insulin pump use influences these
relationships.

Methods: Adolescents with T1D completed questionnaires evaluating
FOH (Child Hypoglycemia Fear Survey), QOL (PedsQL), and physical
activity (PAQ-A). Glycemic control was estimated from hemoglobin
Alc, glucometer, insulin pump and CGM data collected at the clinic
visit closest to survey completion.

Results: Seventy-three adolescents (43 female) with a median (IQR)
age of 16 (15,17) and duration of T1D of 5 (2, 9.5) years completed
surveys. Insulin pumps were used by 47 (64%), and CGM by 48 (66%).
FOH was associated with reduced QOL (r?=0.33, p< 0.001), especially
when evaluated with the worry subscale (r?=0.33, p< 0.001), which
reflects hypoglycemia-related anxiety. FOH was correlated with glu-
cose concentrations (r2=0.09, p=0.02), but not hemoglobin Alc
(r’=0.02, p=0.2). FOH scores did not differ with CGM use
[36 (23, 46.5) with CGM vs. 38.5 (30, 46) without, p=0.4]. An associa-
tion between FOH and hypoglycemia frequency existed, but only in
patients not using CGM (r*=0.24, p=0.02 vs r’< 0.01, p=0.95 for
CGM-users). Insulin pump use, duration of T1D and physical activity
level were not associated with differences in the FOH score.
Conclusions: The impact of FOH on QOL in adolescents with T1D
may be under-appreciated. While diabetes technologies do little to
mitigate FOH in this population, CGM use does affect the relationship
between FOH and actual hypoglycemia frequency. The impact of
FOH on quality of life suggests that diabetes care teams should

address FOH in their counseling efforts.

PO17

Disturbed eating behaviors in youth with type
1 diabetes during the transition to adulthood: A
one-year prospective study

E.R. Goethals®?, M. Verschueren®®, N. Palmeroni?, I. Weets?,
L. Claes™®, K. Luyckx™”

1KU Leuven, Research Unit for School Psychology and Child and Adoles-
cent Development, Leuven, Belgium, 2Joslin Diabetes Center, Boston,
United States, >FWO Research Foundation Flanders, Brussel, Belgium,
“Vrrije Universiteit Brussel, Brussel, Belgium, KU Leuven, Leuven, Belgium,
SUniversity of Antwerp, Antwerp, Belgium, “University of the Free State,
Bloemfontein, South Africa
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Objective: Disturbed eating behaviors (DEB) are prevalent in youth
with type 1 diabetes (T1D) and are accompanied by an increased risk
for complications, morbidity, and mortality. Prospective studies on
DEB in the challenging transition to adulthood are scarce. This longi-
tudinal study examined the development of DEB and investigated the
directionality of effects linking DEB to diabetes-specific and generic
functioning in adolescents and emerging adults.

Methods: .300 youth (14-25 years) with TID (mean+SD age 20.8
+3.3 years; T1D duration 7.6+5.0 years; HbAlc 7.4+1.0% or 58
+10.4mmol/mol; 57% female) participated in a two-wave longitudinal
study. Questionnaires tapped into DEB (Diabetes Eating Problem
Survey-Revised; DEPS-R), treatment adherence, diabetes-specific dis-
tress, and depressive symptoms. HbA,.-values were obtained from
physicians. Repeated measures analysis of variance and cross-lagged
analysis were used to examine development and directionality of
effects.

Results: Mean DEB remained stable in the total sample but significant
individual differences in DEB development were observed based on
the cut-off score of the DEPS-R: 19% displayed persistent DEB, 8%
increased, and 7.3% decreased in DEB over time. Remaining patients
scored low on DEB over time. Further, significant mean-level changes
in treatment adherence emerged across these four groups (Fig.1).
Cross-lagged analyses indicated that DEB significantly predicted self-
reported treatment problems and depressive symptoms over time,
whereas reciprocal associations with glycemic control were found.
Conclusions: This longitudinal study highlights the substantial impact
DEB may have on patients in the transition to adulthood, with a sub-
stantial portion of patients being at risk for clinical DEB. Directional
pathways linking DEB to generic and diabetes-specific functioning
were uncovered, emphasizing the clinical relevance of prospectively

assessing DEB.

Dol ST PPPRRRR PP

-

Time 1 Time 2

essese oW DEB == e |ncreasing DEB s Decreasing DEB s Persistent DEB

[Figure 1: Mean treatment adherence scores at T1-T2 for the four

groups]
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Resilience reinforces the protective impact of family
functioning on diabetes distress in youth with type
1 diabetes

D. Luo?, J. Xu?, M. Zhu®, H. Wang?, D. Yan?, M. Li*

lPeking University, School of Nursing, Beijing, China, 2The First Affiliated
Hospital of Nanjing Medical University, Department of Endocrinology,
Nanjing, China, *The First Affiliated Hospital of Nanjing Medical Univer-
sity, Nanjing, China

Obijective: a) to explore the effect of family functioning on diabetes
distress among adolescents with type 1 diabetes; and b) to examine
whether resilience reinforcing the relationship between family func-
tioning and diabetes distress.

Methods: This study was a cross-sectional survey. Adolescents with
type 1 diabetes recruited from a national endocrine center in China
from May 2017 to October 2018. A total of 189 participants (aged
8-24 years) completed the survey about their resilience, family func-
tioning, diabetes distress and provided demographic and clinical infor-
mation. The multivariate linear regression analysis was performed to
determine whether resilience reinforcing the association that family
functioning had with diabetes distress. The simple slopes analyze was
used to probe significant interactions.

Results: The mean score of diabetes distress was 29.58+22.09 with
31.7% of adolescents having severe diabetes distress. Multivariate lin-
ear regression analyses indicated that resilience reinforcing the associ-
ation that family functioning had with diabetes distress (p =-0.22, t=-
0.318, P=0.002). However, simple slopes found that the reinforcing
effect of resilience was only effective in groups with low family func-
tioning (B =-0.941, t=-4.090, P =0.001), See in Figure 1.Conclusions:
Many adolescents with type 1 diabetes reported severe diabetes dis-
tress, which could be directly relieved by improving family function-
ing. For youth with poor family functioning, reinforcing individual

resilience is also promising in relieving diabetes distress.
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Mindfulness meditation as a modality to improve
the glycemic care and quality of life in patients with
type 1 diabetes (T1DM)

R. Shukla'?, M. Gupta®?, A. Bajpai?, S. Mishral?, D. Yagnik?,
B. Ganguli?, S. Shukla®?, MIGHT

1Centre for Diabetes and Endocrine Disease, Kanpur, India, 2Society for
Prevention and Awareness of diabetes (SPAD), Kanpur, India

Objective: We assessed impact of Mindfulness Meditation (MM) in
patients with TLIDM through a mixed method approach utilizing clini-
cal methods, glycemic parameters, biochemical investigations and a
questionnaire-based approach.

Methods: Standardization of the technique of MM was enabled by
formal training of meditation by skilled and trained meditation coach
and patients were advised to practice 20 minutes daily. Compliance
and adherence were facilitated by virtual weekly telephonic custom-
ized call and in person monthly physical follow up. SMBG 7 points at
least once in a week was done. We assessed HbA1c, Ambulatory Glu-
cose Profile (AGP), serum creatinine, BP and ECG. Quantification of
the qualitative intangible parameters were done utilizing question-
naires to evaluate the quality of life (QolL), Diabetic Distress Score
(DDS), Ferrans and Powers quality of Life Index (QLI) and Day to day
experience by mindful attention awareness scale. All questionnaires
were linguistically adapted and internally validated. These were used
for baseline assessment and at six month follow up - post consistent
practice of mediation. Study was approved by independent ethics
committee.

Figure 1: The triad of QoL, glycemic and biochemical parameters
Par s Baseline 6 months

Body weight (Kg) (Range) | 55.9 (38-81.5) 56.6 (39.1-82.6)
BP (mmHg) Systolic and Diastolic | 129.9 (106-147) 124 (106-151)
88.6 (80-97) 80.1(62-95)
HbA1c (%) | 9.05 (6.3-10.8) 8.3(6.7-10.7)
Insulin requirement per day (Units) | 52.8 (21-99) 49.12 (24-90)
AGP parameters
HbA1c (on AGP) | 7.9 (5.4-11.5) 76(6.1-95)
Average Glucose (mg/dl) | 181.6 (108-284)  172.1 (131 -227
Time in target | 25.3 (12-54) 242 (14-29)
Time below target | 16.3 (1-43) 18.8 (3-34)
Time above target | 58.3 (23-83) 56.8 (34-78)
Questionnaire Evaluation
Day to day questionnaire | 4.2 46
(Mind fullness scale)
Diabetic Distress score (Total) | 1.64 1.28
Eerrans and | 8.82 10.27
Powers quality of life scale
Health and functioning | 6.96 955
Social and economic | 9.96 10.7
Spiritual and psychological | 9.51 11.24

[The triad of QoL, glycemic and biochemical parameters]

Results: Total no of patients n=16 (M=6, F=10). Mean age 24.8 years
(18 - 48 years) and duration of diabetes 13.25 years (3 - 28 years). Mean
Systolic BP was 129.9 mmHg (range 106-147) and diastolic BP was
88.6 mmHg (range 80-97). Five patients had hypothyroidism and seven
had developed diabetic nephropathy. Results depicted in Figure 1.
Conclusion: Our study demonstrated positive impact of MM on the
triad of QolL, glycemic and biochemical parameters. The quantum of
grade of improvement in cluster of parameters enables MM as a bene-

ficial cost-effective adjunctive tool to effectively manage T1DM.

Study was limited with small sample size which needs further valida-

tion through larger multi-centric, randomized controlled trials

P020

Executive dysfunction in teens with type 1 diabetes
(T1D) negatively impacts quality of life

E.R. Goethals'?, L.K. Volkening?, LM. Laffel*

1Joslin Diabetes Center, Boston, United States, ?’KU Leuven, Leuven,
Belgium

Obijective: Executive function (EF), the ability to plan, organize, and
complete tasks, is associated with adherence and glycemic control
(Berg et al., Diab Care 2018;41:2281; Vloemans et al., Diab Care
2019:42,225); further, suboptimal glycemic control has been related
to poorer quality of life (QOL) in teens with T1D (Anderson et al., Diab
Care 2017;40:1002). We sought to evaluate associations between EF
and QOL in teens with T1D from a multi-informant perspective.
Methods: We studied 169 teens (54% male) with T1D (mean+SD age
16.0+1.3 years; T1D duration 8.4+3.7 years; Alc 8.5+1.2%); teens and
their parents completed surveys assessing teen EF (Behavior Rating
Inventory of Executive Function; BRIEF) and teen QOL (PedsQL generic
scales). BRIEF scores 260 indicated executive dysfunction. Correlational
and multivariable analyses assessed associations between EF and QOL.
Results: Teen and parent proxy BRIEF scores identified 13.0% and
31.6% of teens, respectively, with executive dysfunction. Greater teen
executive dysfunction was associated with lower teen QOL by both
teen (r=-.62, p< .0001) and parent proxy report (r=-.65, p< .0001). In
multivariable analyses adjusted for teen age, T1D duration, sex, and
Alc, 30% of the variance in teen QOL was explained by teen EF (p<
.0001); similarly, 31% of parent proxy report of teen QOL was
explained by parent report of teen EF (p< .0001). In teen but not par-
ent reports, there was a significant interaction effect of EF and sex on
teen QOL (P< .01) (figure). Overall, presence of teen executive dys-
function was associated with poorer teen quality of life.

Conclusions: Results uncovered a substantial impact of executive dys-
function on teens' QOL. Given the associations of both executive dys-
function and poorer QOL with poorer glycemic control, these results
emphasize the relevance of assessing both EF and QOL in adolescents

with T1D in efforts to improve glycemic control.

Figure - Interaction effect of EF and sex on teen QOL

-
=]
=)

100

EF x Sex: p=.009 EF x Sex: p=.44

8
8

80 Se

80 S
~ e
70 \‘A

70 s

60 A

Teen QOL (Self-Report)
’
/’
Teen QOL (Parent Proxy-Report)

50

No EF Dysfunction No EF Dysfunction

Teen EF (Self-Report)

EF Dysfunction EF Dysfunction

Teen EF {Parent Proxy-Report)

[[=&-Female —m—Male

[Interaction effect of EF and sex on teen QOL]



POSTER ABSTRACTS

Poster Tour 18 - Psychosocial Issues, Education, Nutrition, and

Exercise

P021

Outpatient diabetes-specific quality of life
screening: feasibility and outcomes in parents of
children aged 2-7 with T1D

M. Yao?, E. Alexandrou?, S. Arora®, N. Nasomyont?, M. Biery?,

S. Seitz*, E. Petrovict, A. Sylvester®, P. Chundi?, F. Mostajabi?,
J. Redel?, S. Corathers®

1Cincinnati Children's Hospital Medical Center, Endocrinology, Cincinnati,
United States, 2Cincinnati Children's Hospital Medical Center, James

M. Anderson Center for Health Systems Excellence, Cincinnati, United
States

Diabetes-specific quality of life (QoL) is an important outcome measure
in diabetes care beyond Alc. ISPAD Guidelines recommend an annual
psychosocial assessment. In research settings, discussion of QoL has
been shown to be impactful; however, this is not routinely
implemented in clinical practice. The Pediatric Quality of Life Inventory
(PedsQL) Diabetes Module is a validated patient-reported outcome
(PRO) measure used to assess QoL in several domains. To provide a
model for QoL assessment in tertiary diabetes care settings, we used
quality improvement (Ql) methodology (team formation, setting aims,
selecting and testing interventions) to test the feasibility and reliability
of administering an electronic version of the PedsQL 3.2 Diabetes
Module and discussing parent reported QoL in clinical practice.

Over 12 months, 340 PedsQL Diabetes Modules were completed by
178 unique parents (97% of the eligible population). The sample had a
mean age of 5.5 years and an A1C of 8.4%. Intensive insulin therapy
via MDI v insulin pump was 45% (n=82) and 55% (n=102) respectively
with 34 patients switching from MDI to an insulin pump during the
time period. A CGM device was used by 69% (n=127) of patients and
37 patients started CGM use and 4 patients stopped CGM use over
the time period. Discussion of QoL scores increased from 30% to 80%
during clinic visits within 3 months. The lowest scores for QoL were
consistently on items related to worry of high and low glucose values.
A clinical decision support was developed to direct referral to a diabe-
tes educator for QoL scores < 50 in any domain.

The assessment of QolL, particularly regarding worry of high and low
glucose values, is important for parents of young children with T1D.
Through QI methodology, we demonstrate that it is feasible to inte-
grate the assessment and discussion of QoL within a clinical encoun-
ter; however, clinicians need guidance on how to discuss PROs during

clinic visits in meaningful ways.

P022

The WHO-5 Index in Danish adolescents with type
1 diabetes and the associations with disordered
eating, emotional symptoms, quality of life and
hemoglobin A,

N. Birkebaek®, M. Thastum?, L. Kristensen®, A. Mose®, M. Jensen®

1aarhus University Hospital, Department of Pediatrics, Aarhus, Denmark,
2Aarhus University, Institute of Psychology, Aarhus, Denmark, *Aarhus
University, Aarhus, Denmark

Aim: We aimed to investigate the distribution of the World Health
Organization-Five Well-Being Index (WHO-5) in adolescents with
type 1 diabetes (T1D) and the associations with disordered eating,
emotional symptoms, quality of life (QolL) and hemoglobin A,
(HbA1.). Particularly, we aimed to assess the ability of a WHO-5 in
the lowest quartile (Q1) to identify at risk adolescents.

Methods: The study was a sub-study of a Danish national survey on
psychosocial challenges in children and adolescents. Questionnaires
included the WHO-5 and the Youth Eating Disorder Examination
Questionnaire (Y-EDEQ), the depression (BDI-Y) and anxiety (BAI-Y)
subscales of the Beck's Youth Inventories, and the PedsQL generic
and diabetes module. A total of 525 adolescents (females 49%) mean
age 14.6 yrs. (range 12-18 yrs.) were included, and all submitted a
blood sample for HbA.

Results: Median WHO-5(interquartile range) was 68% (56;76). Boys
scored higher than girls, p=0.04.The WHO-5 steadily reduced through
the groups: non-overeaters, overeaters, subclinical binge eaters, and
clinical binge eaters, p=0.0005.The WHO-5 was negatively associated
with BDI-Y and BAI-Y scores, both p< 0.0001, and positively associ-
ated with generic and diabetes specific QoL, both p< 0.0001.The
WHO-5 was negatively associated with HbA;., p=0.0004. The sensi-
tivities of a WHO-5 in the first quartile (Q1) were 0.44, 0.55, 0.46,
0.54, 0.43, 0.32 for identifying all clinical binge eaters, scoring BDI-Y-
Q4 and BAI-Y-Q4, scoring generic and diabetes specific QOL-Q1, and
having a HbA1. in Q4, respectively.

Conclusions: The WHO-5 was negatively associated with disordered
eating, emotional symptoms and HbA;., and positively associated
with QoL; but the sensitivity of a WHO-5 in the lowest quartile to
identify at risk adolescents was low. The WHO-5 may be valuable for
testing wellbeing in T1D adolescents at population level, but as a
screening tool for identifying at risk patients at individual level it is

less useful.

P023

Symptoms of eating disorders, quality of life,
emotional difficulties and metabolic control in
Danish adolescents with type 1 diabetes

N. Birkebaek®, M. Jensen?, L. Kristensen?, A. Mose?, M. Thastum®

LAarhus University Hospital, Department of Pediatrics, Aarhus, Denmark,
2Aarhus University, Aarhus, Denmark, 3Aarhus University, Institute of
Psychology, Aarhus, Denmark

Aim: This study aimed 1) to investigate the prevalence of symptoms
of eating disorders (overeating (OE), subclinical binge eating (SBE) and

clinical binge eating (CBE)) in Danish adolescents with type 1 diabetes
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(T1D) and 2) assess the association between these symptoms and
quality of life (QoL), emotional difficulties and hemoglobin A, (HbA ).
Methods: The study was a sub-study of a Danish national web based
survey on psychosocial challenges in children and adolescents. The
questionnaires included the Youth Eating Disorder Examination Ques-
tionnaire (Y-EDEQ), the PedsQL generic and diabetes module, and the
depression (BDI-Y) and anxiety (BAI-Y) subscales of the Beck's Youth
Inventories. 525 adolescents (females 49%) mean age 14.6 yrs. (range
12-18 yrs.) were included. All participants submitted a blood sample
for HbA ..

Results: The prevalence of OE, SBE, and CBE were 8.4%, 17.5% and
7.8%, respectively. OE were overrepresented among boys while CBE
were overrepresented among girls (p< 0.001). Both generic and diabe-
tes related QoL steadily reduced through the four groups: non-over-
eaters, overeaters, subclinical binge eaters, and binge eaters, mean
(percent scale) 81-77-75-70% and 66-59-59-52%, respectively, both
p< 0.0001. Both depression scores and anxiety scores increased
through the four groups, p< 0.0001. HbA;. was significantly higher
among clinical binge eaters, mean 9.02% (75 mmol/mol) compared
with non-overeaters, mean 8.10% (65 mmol/mol) (p< 0.001).
Conclusions: In a national cross sectional T1D adolescent population,
more than 30% of individuals had indications of an eating disorder, of
them 7.8% had indications of binge eating. Disordered eating was sig-
nificantly associated with reduced Qol, increased emotional difficul-
ties and poor glycemic control, particularly among clinical binge
eaters. Therefore, increased attention toward symptoms of eating dis-

orders is warranted in adolescents with T1D.

P024

Virtual education: prevalence in youth with diabetes
and their characteristics

C. March?, L. Leikam?, L. Siminerio®, E. Miller?, 1. Libman*

1UPMC Children's Hospital of Pittsburgh, Pediatric Endocrinology, Pitts-
burgh, United States, 2UPMC Children's Hospital of Pittsburgh, Pediatrics,
Pittsburgh, United States, 3University of Pittsburgh, Medicine, Pittsburgh,
United States, “UPMC Children's Hospital of Pittsburgh, Adolescent and
Young Adult Medicine, Pittsburgh, United States

Introduction: Virtual education (VE) is a cyber-based substitute for
traditional school settings in the United States with variable supervi-
sion and outcomes. No data are available on youth with type 1 or
2 diabetes (YWD) involved in VE.

Objectives:

1) Identify the proportion of YWD in VE compared to the general
population;

2) Determine their characteristics compared to non-VE YWD.
Methods: A retrospective chart review was conducted of all YWD
followed in a large diabetes center ages 5-19y in grades K-12 for aca-
demic year 2017-2018. Youth were categorized as VE or non-VE. We
compared: 1) the proportion of YWD in VE vs the general population
reported by publicly available state data and 2) Demographics, HbA1c,
body mass index percentile (BMI%), and treatment between VE and
non-VE YWD. Comorbidities were described in VE YWD.

Results: Of 1743 patients, 87 (5%) used VE, over twice state enroll-
ment, 2% (p< 0.001). Diabetes diagnosis, race, and BMI% were similar
between VE and non-VE YWD. VE YWD were more often female
(60% vs 40%, p< 0.05) and older (14.6y vs 13.7y, p< 0.01). VE was sig-
nificantly associated with higher mean HbA1c (9.0+0.6% vs 8.3+0.6%,
p=0.01) adjusted for age, diabetes duration, and sex. Fewer VE YWD
met a HbA1c target of < 7.5% (24% vs 36%, p< 0.05). Despite similar
insulin pump use (36% vs 41%, p=NS), continuous glucose monitor
use was less common among VE YWD (9% vs 31%, p< 0.001). A men-
tal health condition was documented in 38% of VE YWD, most often
depression, anxiety, or attention deficit-hyperactivity disorder. By
PHQ-9 screen, 51% had at least mild depression.

Conclusions: To the best of our knowledge, this is the first report of
YWD in VE. VE enrollment in YWD was significantly higher compared
to the general population. VE was associated with poorer glycemic
control, lower use of diabetes technologies, and frequent reported
mental health comorbidities. VE may be a marker of psychosocial chal-
lenges contributing to sub-optimal diabetes management.

P025

Families with pediatric type 1 diabetes: a
comparison with the general population on child
well-being, parental distress and parenting behavior

C.Van Gampelaerel, E.R. Goethals?>®4 K. Luyckxz's, S.van der

. 7 WV ot - . .
Straaten®, J. Laridaen’, K. Casteels®®, J. Vanbesien’, M. den Brinker®,
S. Depoorter'?, D. Klink!2, M. Cools*?, L. Goubert'4

1Ghent University, Experimental, Clinical and Health Psychology, Gent,
Belgium, 2University of Leuven, Department of School Psychology and
Development in Context, Leuven, Belgium, 3University Hospital Leuven,
Department of Pediatric Diabetes, Leuven, Belgium, *Harvard Medical
School, Joslin Diabetes Center, Boston, United States, ° University of the
Free State, Bloemfontein, South Africa, °Ghent UniversityUniversity Hos-
pital, Department of Pediatrics, Division of Pediatric Endocrinology,
Ghent, Belgium, ’Ghent University Hospital, Department of Medical Child
and Adolescent Psychology, Ghent, Belgium, BUniversity of Leuven,
Department of Development and Regeneration, Leuven, Belgium, *Univer-
sity Hospital Brussels, Department of Pediatrics, Brussels, Belgium, 10yni-
versity Hospital Antwerp, Department of Pediatrics Division of Pediatric
Endocrinology and Diabetology, Antwerp, Belgium, 1General Hospital
Sint-Jan Bruges-Ostend, Department of Child Endocrinology, Bruges, Bel-
gium, 12Queen Paola Children's Hospital, Department of Child Endocrinol-
ogy, Antwerp, Belgium, 1*Ghent University Hospital, Department of
Internal Medicine and Pediatrics, Ghent, Belgium, 14University of Ghent,
Department of Experimental, Clinical and Health Psychology, Gent,
Belgium

Obijectives: The main objective of this study was to compare families
with a child (2-12 years) with type 1 diabetes (T1D) to families with-
out childhood chronic illness, in the domains of child well-being
(adjustment difficulties, quality of life) parental distress (stress, anxi-
ety, and depression), and parenting behavior (protectiveness, respon-
siveness, autonomy support and psychological control).

Methods: Mothers, fathers, and children (8-12yrs) of 105 families
with pediatric T1D (mean age child 9.0+2.4; mean HbAlc 7.1%+0.8
(54 mmol/mol+8.7); 47.6% female) completed questionnaires on child
well-being and parental distress and parenting. The control group con-

sisted of 414 families without chronic illness.
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Results: Parents reported significantly more adjustment difficulties
and lower quality of life, in children with T1D, whereas children them-
selves reported higher quality of life compared to controls. In terms of
parental distress, mothers, but not fathers, of children with T1D
reported more stress, anxiety, and depressive symptoms than con-
trols. With regard to parenting behavior, parent reports revealed less
protectiveness in fathers and less autonomy support and responsive-
ness in both parents as compared to controls. No differences were
found in parent-reported psychological control between parents of
children with and without T1D, but children with T1D perceived
lowered parental psychological control. Lastly, secondary analyses
indicated that especially families with suboptimal child glycemic con-
trol showed more maternal distress and worse child well-being
(according to parents).

Conclusions: Families confronted with pediatric T1D differ from fami-
lies without chronic illness: childhood T1D impacts parental percep-
tions of child well-being and differentially affects mothers' and
fathers' distress levels and behaviors. The finding that children with
T1D did not report lower quality of life than controls is hopeful and

deserves further investigation.

P026

Objectively downloaded insulin pump data support
maternal self-report of maintaining high blood
glucoses

H. O'Donnell, K. Driscoll*?

University of Colorado Barbara Davis Center for Diabetes, Aurora,
United States, 2 University of Florida, Clinical and Health Psychology,
Gainesville, United States

Objective: To identify patterns in self-management behaviors of ado-
lescents with T1D in relation to maternal fear of hypoglycemia.
Methods: Participants include 18 mother-adolescent (M child
age=13.1+2.1 years; M T1D duration=7.2+4.1 years; M A1C=8.7
+1.8%; 50% male) dyads enrolled in an ongoing randomized clinical
trial to treat fear of hypoglycemia (RO3DK110459). Dyads were eligi-
ble if mothers' ratings exceeded the clinical cut-off on at least 1 sub-
scale (Maintaining High BG, Helplessness/Worry About Low BG, or
Worry About Negative Social Consequences) of the Hypoglycemia
Fear Survey - Parent. Child insulin pump were downloaded at the rou-
tine T1D clinic visit prior to beginning intervention.

Results: Of mothers elevated on the Maintaining High BG subscale
(i.e., >7), their adolescents “corrected” for extremely high BG levels
(i.e., >400) significantly less than those whose mothers were not ele-
vated on Maintaining High BG (p=0.007). Although not significant,
average carbohydrate entries and insulin boluses per day were lower
for children with mothers elevated on Maintaining High BG (6.9
vs. 4.7 and 4.7 vs. 3.4), respectively.

Conclusions: Objective data from insulin pumps may provide clinicians
with valuable information about self-management behaviors and
assist with identifying psychosocial barriers such as fear of hypoglyce-
mia. This is the first intervention study to address FOH symptoms in

mothers of adolescents with T1D and is specifically targeting

maladaptive behaviors such as failing to give insulin when BG is high.

Enroliment and data collection remain ongoing.

P027

The associations between knowledge and health
beliefs/attitudes regarding gestational diabetes
(GDM) in American Indian/Alaska Native (Al/AN)
Adolescent/Young Adult (AYA) daughters at risk for
GDM and their mothers: a dyadic analysis

S. Sereika?, K. Moore?, S. Stotz2, A. Fischl®, L. Chalmers*, H. Garrow®,
K. Gonzales®, N. O'Banion’, D. Charron-Prochownik®

LUniversity of Pittsburgh, Health and Community Systems, Pittsburgh,
United States, 2University of Colorado Anschutz Medical Campus, Cen-
ters for American Indian and Alaska Native Health, Aurora, United States,
3University of Pittsburgh, Health Promotion and Development, Pitts-
burgh, United States, *University of Oklahoma, Harold Hamm Oklahoma
Diabetes Center, Tulsa, United States, *Let's Get Health Diabetes Center
For Excellence, Hogansburg, United States, SPortland State University,
Portland, United States, ”Indian Health Resource Center of Tulsa, Tulsa,
United States

Introduction: To date, research on associations between knowl-
edge and health beliefs/attitudes in women at risk for GDM has
focused on adults at risk for or having a history of GDM. A gap also
exists in examining possible associations with family members or
peers.

Obijectives: We examined the dyadic associations between knowl-
edge and health beliefs/attitudes about GDM between and within
Al/AN AYA daughters at risk for GDM and their mothers.

Methods: Grounded in the Expanded Health Belief Model, this sec-
ondary analysis employed a cross-sectional design using baseline data
from 62 dyads of AI/AN daughters at risk for GDM (aged
12.0-24.5 years; 89% currently a student; 50% multiracial) and their
mothers (aged 31.2-58.8 years; 48% college educated; 18% ever had
GDM) participating in an ongoing randomized controlled trial. Daugh-
ters and their mothers completed online surveys about GDM-related
knowledge and health beliefs/attitudes (benefits, barriers, severity,
susceptibility). Structural equation modeling was used to fit actor-
partner interdependence models assuming distinguishable dyad
members.

Results: A partner effect was observed between mother's knowledge
and daughter's perceived susceptibility (b=0.38, p< .001), suggesting
that a mother's knowledge about GDM may positively affect her
daughter's perceived susceptibility for GDM. Positive actor effects
were found for daughters (b=0.45, p< .001) and their mothers
(b=0.23, p=.040) between knowledge and perceived benefits,
suggesting that greater GDM-related knowledge is associated with
higher perceived benefits of GDM risk reduction. Moreover, a positive
actor effect was revealed between GDM-related knowledge and per-
ceived barriers to GDM risk reduction for mothers (b=0.24, p=.024),
but not for their daughters (b=0.10, p=.430).

Conclusions: As shown in these AI/AN mother-daughter dyads,
mothers, as a member of their daughter's social network, may influ-

ence their daughter's health beliefs/attitudes regarding GDM.
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Do clinic-based interventions make a difference to
the psychological wellbeing of youth and young
adults with type 1 diabetes?

J.M. McClintock?, S.K. Fraser?, P. Joseph?, V.M. Corbett?, R.G. Paul*

YWaikato Hospital, Waikato Regional Diabetes Service, Hamilton,
New Zealand

Introduction: Psychological stressors are key barriers to the manage-
ment of diabetes mellitus in youth and young adults. During a
patient's annual interdisciplinary clinic appointment, the Waikato
youth and young adult diabetes team have been routinely assessing
the emotional burden associated with diabetes.

Objectives: The purpose of this project was to determine whether the
use of screening tools and responding to identified concerns improves
the overall care of youth and young adults with diabetes.

Methods: Ninety-five patients with type 1 diabetes aged between
15 to 24 years completed the Problem Areas in Diabetes Scales (PAID
and PAID-T), World Health Organisation Well Being Index (WHO-5),
Diabetes (DEPS-R), and
Hypoglycaemia Fear Survey (HFS-Il and CHFS) twelve months apart

Eating  Problem  Survey-Revised
at their annual Youth and Young Adult Diabetes clinic appointments.
In response to the concerns identified in the questionnaires, clinicians
utilised strategies including psychoeducation, increasing social sup-
port, individualised goal-setting and the development of realistic
expectations and coping skills.

Results: Over a twelve-month period, emotional wellbeing increased,
while diabetes distress, diabetes eating problems, and fear of
hypoglycaemia decreased. Although these changes did not reach sta-
tistical significance, the improvement in psychological functioning is
clinically important. No significant change was identified in HbAlc.
Conclusion: Although there was no statistically significant change
over the twelve-month period, the improvement in psychological
functioning is valuable for the youth and young adults living with type
1 diabetes. As a team we know more about our patients and their
views on living with diabetes than we did before. Patients prefer this
interdisciplinary clinic structure and we are continuing to seek

improvement in clinical outcomes and the care we provide.

P029

Parental anxiety after five years participation in a
longitudinal follow up study of children at high risk
for type 1 diabetes - The DiPiS study

J. Melin!, M. Maziarz*, M. Lundgrenl, H. Elding Larsson?, DiPiS study
group

Lund University, Department of Clinical Sciences, Malmé, Sweden
Introduction: Previous studies have indicated that parents to children
participating in screening studies may experience increased levels of
anxiety, worry, sadness, and guilt.

Objectives: The aim of the present study was to investigate parental
anxiety after five years of participation in The Diabetes Prediction in
Skane study, DiPiS. The study follows children with high risk for type

1 diabetes annually from 2 years. Differences between mothers' and

fathers' anxiety and potential factors associated with the level of
parental anxiety that their child would develop type 1 diabetes were
analyzed. Factors investigated included: having a first degree relative
with type 1 diabetes, if the child developed autoantibodies, risk per-
ception, frequency of parental worry and social demographic factors.
Methods: At age five years, parents to participating children sepa-
rately answered a questionnaire regarding parental anxiety for type
1 diabetes diagnosis for the child. Anxiety levels were assessed using
the State Anxiety Inventory (SAl) scale. Multinomial logistic regression
was used for the analysis.

Results: The parents of 2129 5-year-old children participated; in 94%
(n = 2003) both parents answered the questionnaire. In 67% (n = 1426) of
the families none of the parents were anxious that their child would
develop type 1 diabetes. Mothers had a higher risk of being anxious than
fathers. Parental anxiety was increased by perceiving that the child had
high risk for type 1 diabetes (mothers OR 4.75, 95% Cl 3.29, 6.94,
p< 0.001; fathers OR 3.19, 95% Cl 2.07, 4.92, p< 0.001), a child with auto-
antibody positivity (mothers OR 1.94, 95% Cl 1.16,3.21, p = 0.01; fathers
p = 0.616), and decreased by higher education (mothers OR 0.74, 95% ClI
0.57,0.97, p = 0.028; fathers OR 0.70, 95% Cl 0.51, 0.95, p= 0.024).
Conclusions: These findings may add to our understanding of the
impact of screening of chronic diseases in children and its' relation to
family anxiety and stress.

PO30

When adolescents with type 1 diabetes drink
alcohol, do they make safe choices around
diabetes care?

R. Wasserman?, S. Patton?, M. Clements?, J. Pierce*, B. Anderson®

INemours Children's Hospital, Orlando, United States, ?’Kansas University
Medical Center, Kansas City, United States, SChildren's Mercy - Kansas
City, Kansas City, United States, “Nemours Children's Health System,
Center for Healthcare Delivery Science, Orlando, United States, *Baylor
College of Medicine, Houston, United States

Objectives: Adolescents with type 1 diabetes (A-T1D) report similar
levels of alcohol use as their peers, despite added risks due to having
T1D (e.g., delayed hypoglycemia, reduced awareness of hypo- or
hyperglycemia). To our knowledge, no previous studies have exam-
ined the extent to which A-T1D engage in diabetes safety behaviors
around alcohol use (e.g., ensuring at least one friend knows s/he has
T1D, increasing BG checks). We sought to determine whether A-T1D
make safe choices when drinking alcohol.

Methods: Recruited via the T1D Exchange Registry, we invited A-T1D
(age 15-18 years) to participate in an online survey on choices related to
their diabetes care. We contacted A-T1D and their caregiver by phone
prior to study enrolment to ensure both parent and A-T1D understood
of the need for the A-T1D's privacy and confidentiality. 224 A-T1D
(M age=16.4+1.1, 47% female, M A1c=8.3+1.3, 76.8% on insulin pumps)
reported on the frequency with which they engaged in diabetes-specific
risk-taking behaviors using a secure web portal, REDCap.

Results: Of 48 (21.4%) A-T1D who disclosed, “getting really drunk” at

least once in their lifetime, Table 1 presents the number of A-T1D
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Of those who disclosed “getting really
drunk” at least once in their lifetime:

drank alcohol without a diabetes ID

drank alcohol without eating
carbohydrates

went to sleep after drinking alcohol with
no plan to check blood glucose
overnight

got so drunk they could not take care of
their diabetes

drank alcohol when no one around knew
they had diabetes

[Table 1. A-T1D Diabetes Care Choices when drinking alcohol]

30
28

27

15

12

%
61.2%
57.1%

55.1%

31.3%

24.5%

who reported engaging in five diabetes-specific risks at least once in
the last year.

Conclusions: In our national sample of A-T1D, about 1 in 5 self-
reported getting really drunk at least once in their lifetime. Most drank
alcohol without taking T1D safety precautions, and most thought they
retained enough control while drinking to care for their diabetes.
About a quarter of A-T1D drank alcohol without at least one person
knowing they had diabetes. Given these findings, we recommend rou-
tine assessment of alcohol use for A-T1D and education about poten-
tial legal and diabetes-related health complications of alcohol use.
Future research needs to explore interventions that may help A-T1D
understand risks of alcohol use, and if they choose to drink how to do

so safely.
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An exploratory study of how young people
experience and perceive living with Type 1 diabetes
during late adolescence and emerging adulthood

M. Vie Ingersgaard?, D. Hoeeg?, I. Willaing?, D. Grabowski®

1Steno Diabetes Center Copenhagen, Health Promotion, Gentofte,
Denmark

Introduction: Suboptimal glycemic control and psychosocial chal-
lenges are significant concerns for adolescents and emerging adults
(young people) with type 1 diabetes (T1D). Knowledge about young
peoples' attitudes towards living with T1D is inadequate, but the issue
is important to improve glycemic control and psychosocial well-being
in this population.

Objectives: To explore young peoples' perceptions of living with T1D.
Methods: An exploratory, qualitative design was employed. Data were
collected through five participatory workshops with 19 young people
(age 16-25). Data were thematically analysed.

Results: Participants' perceptions could be divided into five themes.
Special rules during youth: Participants struggled with making T1D a
priority in their lives. They justified the downgraded priority of T1D
by the developmental state of youth. Striving for autonomy: Partici-
pants strove for autonomy, however, their need for autonomy was
counterbalanced by their need for parental support. An uncertain
future: Participants were uncertain about the outlook of their future in
terms of diabetes-related complications, pregnancy and generic heri-
tage of T1D. Social support: Participants sought and received social
support from family and friends, although preferences for support
ranged from wanting minimal involvement of others, to wanting and
benefitting from assistance. Stigma and disclosure: Participants per-
ceived T1D as stigmatized. Disclosing T1D presented participants
with a dilemma that included balancing the pros of having others help
them if something acute occurred with not wanting them to know
about their T1D because they did not want to stand out because of
their diabetes.

Conclusions: It is important to probe for the multiple and interrelated
social contexts that underlie young peoples' motives for adhering to
and deviating from treatment regimens. Future studies should focus
on stigma mechanisms, the role of friends, and facilitation of balanced

parental support.

P032

The influence of psychosocial factors on the risk of
eating disorders (ED) in youths with type

1 diabetes (T1D)

R. Cecilia-Costa?, C. Sancanuto-Chardi®, R. Cardona-Hernandez®,
E. Serrano-Troncoso®, J.J. Hernandez-Morante®

Hospital Sant Joan de Déu, Psychiatry and Psychology, Barcelona, Spain,
?Hospital Sant Joan de Déu, Endocrinology, Barcelona, Spain,
3Universidad Catolica de Murcia (UCAM), Nurse School, Murcia, Spain,
4Hospital Sant Joan de Déu, Endocrinology, Diabetes Unit, Barcelona,

Spain, *Hospital Sant Joan de Déu, Psychiatry and Psychology, Eating
Disordes Unit, Barcelona, Spain

The confluence of T1D & ED results in higher rates of morbidity &
mortality, thus early detection of ED in persons with T1D is necessary.
There is little evidence on what issues should be assessed in order to
early detect ED in persons with T1D. The objectives were to analyze
the influence of psychosocial factors on the ED risk in youths with
T1D; and to compare the parent reported ED symptoms with the
scores of ED screening tests. 59 youths (9-25 y.0.) with T1D
answered validated questionnaires to assess ED risk (EAT-26 and
EPAD-R -Spanish version of DEPS-R-), depressive symptoms
(CDI/BDI), anxiety (SCAS/STAI), distortion & body dissatisfaction
(TSA), and aesthetic models influence (CIMEC12/CIMEC26). Parents
answered questions about ED symptoms (adapted SCID interview,
DSM-V criteria). According to EPAD-R, the most related factor to the
risk of ED was the presence of disordered eating behaviors (chEAT
R?=42'8, panova=< 0'001) in children and early-teens, while the pres-
ence of depressive symptoms (BDI R?=53'7, panova=0'005) was more
predictive for older-teens and young adults. In both age groups, the
influence of body aesthetic models was decisive (CIMEC p=0'021 &
0'006, respectively). The most frequent parent reported behaviors
were Binge eating (17%), Continuous Food Concern (15%) and Nega-
tive Self-Assessment (13%). Those who had >1 symptom reported by
parents also obtained higher scores in ED screening tests
(Tscore=0,138 EAT-26 & 0,392 EPAD-R). Attending to our results, it
is advisable to use the CHEAT+CIMEC-12 questionnaires for prepu-
bertal children and to use the EAT-26+CIMEC-26+BDI in older youth
in order to get a proper examination of ED risk in persons with T1D.
Parent report was correlated to ED screening tools scores and signifi-
cantly related to the presence of purgative behaviors. Medical pro-
viders should be aware to educate patients and families to effectively
focus on detecting unhealthy eating behaviors to avoid ED

development.
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Stigma and discrimination as barriers for adolescent
transition in type 1 diabetes (T1D) care

J. Leung®?, T.S. Tang?, LM. Laffel**, S. Amed?

1The University of British Columbia, Vancouver, Canada, ?Harvard

T.H. Chan School of Pubic Health, Boston, United States, *Harvard Medi-
cal School, Boston, United States, “Joslin Diabetes Center, Boston, United
States

Objective: To document the perspectives of adolescents with T1D
regarding possible interventions for a new T1D adolescent transition
program.

Methods: We used a mixed method study design consisting of two-
hour long focus groups (n=5) with an embedded survey where partici-
pants rated different transition interventions on a 10-point Likert

scale. We recruited 22 teens aged 16-18 from a tertiary care pediatric
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diabetes clinic in British Columbia, Canada. An adult endocrinologist
not involved in the clinical care of participants moderated focus
groups, transcribed audio recordings, analyzed data using the
grounded theory approach, and tabulated survey results. NVivo
12 was used for thematic content analysis.

Results: Participant characteristics included: mean (+ standard devia-
tion [SD]) age 17.1+1.1 years, 59% female, mean T1D duration 9.3
+4.3 years, 86% in high school, 100% living with family, 59% Cauca-
sian, 45% using insulin pump, mean A1C 8.1+1.7%. The major qualita-
tive theme was acknowledgment of stigma and discrimination by
adolescents with T1D. Many subthemes emerged: unwanted disclo-
sure of diagnosis, concealment of self-care, shame associated with
self-care, avoidance of self-care in social situations, prohibition of
self-care by authority figures, public confusion between T1D and
T2D, and possible solutions and coping strategies. None of the a
priori-identified interventions in the survey addressed these issues.
The top interventions identified were (mean score + SD): medical
summary of past T1D care (8.8+1.5), good communication between
pediatric and adult providers (8.8+1.8), pediatric and adult providers in
the same building (8.8+1.9).

Conclusions: Stigma and discrimination in T1D may be harmful to dia-
betes self-care and transition preparation. Innovative interventions
such as dialogue about shared experiences, self-confidence building,
and resilience education may help teens with T1D cope with stigma

and discrimination as they transition to adult care.

P034

Occupational consequences and psychosocial
burden among parents after diagnosis of type
1 diabetes (T1D) in their child: results of the
German AMBA study

A. Dehn-Hindenberg?, V. Berndt?, T. Biester®, B. Heidtmann?,

N. Jorch®, K. Konrad®, E. Lilienthal”, N. Nellen-Hellmuth®, A. Neu’,
R. Ziegler'®, K. Lange®, AMBA-study group

1Hannover Medical School, Medical Psychology, Hannover, Germany,
2Sana Klinikum Berlin - Lichtenberg, Berlin, Germany, SChildren's Hospital
auf der BULT, Hannover, Germany, *Katholisches Kinderkrankenhaus
Wilhelmstift, Hamburg, Germany, 5Evangelisches Krankenhaus, Bielefeld,
Germany, SElisabeth-Krankenhaus, Essen, Germany, “Universitdtsklinikum
der Ruhruniversitdt Bochum, Universitdtskinderklinik, Bochum, Germany,
BLeopoIdina Krankenhaus, Klinik fiir Kinder und Jugendliche, Schweinfurt,
Germany, Universitdtsklinikum Tubingen, Universitdtsklinik fiir Kinder-
und Jugendmedizin, Tiibingen, Germany, 1°Praxis fiir Kinder- und
Jugendmedizin, Diabetologische Schwerpunktpraxis, Miinster, Germany

Parents of a child with T1D have to coordinate their child's ongoing
therapy with their own professional careers and the care for the
whole family. In 2018 the AMBA-study assessed occupational, finan-
cial, and psychosocial consequences of children's diagnosis of T1D for
parents and siblings.

In nine certified German pediatric diabetes centers or practices all par-
ents of children with T1D (onset before age of 14 yrs.) were invited to
anonymously answer a structured questionnaire on their occupational,
financial and psychosocial consequences of diabetes onset. The ques-

tionnaire corresponds to a study in 2004.

A total of 1144 parents answered the questionnaire (939 mothers,
202 fathers) (81% of eligible families), 19.4% were single parents
(2004: 11%), child's mean age at diagnosis 6.7+3.6 yrs. As conse-
quence of their child's T1D onset 10% of the mothers gave up profes-
sional work, additional 39% reduced working hours and gave up
career plans (2004: 14% stopped, 26% reduced working hours).
Among fathers there were hardly any occupational changes. Relevant
negative financial consequences were reported by 46% of families
(2004: 44%). Increased emotional stress was experienced by 62% of
mothers, 41% of fathers, 47% of children with T1D and 20% of sib-
lings. Mental diseases were diagnosed in 13% of all mothers and in
18% of single mothers. The younger a child was diagnosed, the more
pronounced were the negative occupational and psychosocial conse-
quences mainly for the mothers (Chi? p< 0.001 each). In 23.9% of the
families the T1D diagnosis has influenced further family planning.

The study demonstrates extensive psychosocial consequences of T1D
for families, especially for mothers. Compared to the corresponding
study in 2004, the burden has increased. Under current socioeco-
nomic and therapeutic conditions, families still need more support to
ensure their child's proper diabetes care and to preserve the psycho-
logical health of all family members.

P0O35

Moderators of externalizing behavior in youth with
type 1 diabetes (T1D)

A. Monzon?, A. Noser?, C. Cushingl, M. Clements?, S. Patton®

University of Kansas, Clinical Child Psychology Program, Lawrence,
United States, 2Children's Mercy - Kansas City, Division of Endocrinology,
Kansas City, United States, SUniversity of Kansas Medical Center,
Department of Pediatrics, Kansas City, United States

Obijectives: We examined the moderating effect of high blood glucose
(BG) values and T1D-specific conflict on the relationship between
parent-reported executive function (EF) and child externalizing behav-
iors in families of 5-9-year-olds with recent-onset T1D.

Methods: Parents completed the Behavior Rating Inventory of Execu-
tive Function (BRIEF) to measure child deficits in EF, the Eyberg Child
Behavior Inventory (ECBI) to measure child disruptive behaviors, and
the Diabetes Family Conflict Scale (DFCS) to measure T1D-specific
conflict. We used self-monitoring blood glucose device uploads to cal-
culate percent of high BG values. We entered data into a moderated
path analysis using MPlus8 (Figure 1). We used fit indexes to assess
model fit.

Results: There are 125 parent-child dyads in the sample. Child mean
age was 7.45 + 1.34 years, mean time since T1D diagnosis was 4.61
+ 3.19 months, and 52% were female. Mean child hemoglobin Alc
(HbA1c) was 7.63 + 1.37% (58+9 mmol/mol). Parent mean age was
36.62 + 6.40 years and 88% were mothers. The overall fit of the model
was good. The path analysis revealed a direct effect for parent-reported
EF and child disruptive behavior (8= 8.04, p= .01). Further, the model
indicated that T1D-specific conflict moderated the association between
parent-reported EF and child disruptive behaviors (= 1.03, p= .01). We

did not find percent of high BG values to be a significant moderator.
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Conclusions: Our results suggest when parents perceived more defi-
cits in child EF and reported increased T1D-specific conflict, they
reported greater frequency of child disruptive behaviors. The new-
diagnosis period may be important to intervene on T1D-specific con-
flict between the parent and child with T1D. Increased child disruptive
behaviors can be problematic for T1D management, and an increase
in T1D-specific conflict may escalate challenging behavior for children
with EF deficits.

[ Percent High SMBG ]

Parent-reported EF *
Percent High SMBG

Child Disruptive

‘ Parent-reported EF l Behavior

Parent-reported EF *
Diabetes-related

| Diabetes-related Conflict ‘

[Figure 1: Moderated Path Analysis]
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Converging themes on how to culturally adapt a
validated preconception counseling (PC) program
for adolescents with diabetes (DM) from three
diverse groups: healthcare provider (HCP)
perspective

D. Charron-Prochownik?, S. Stotz?, E. Olshansky®, M. Terry*,
J. Downs®, H. Abujaradehi, F. Peterson-Burch?, K. Moore?

1School of Nursing University of Pittsburgh, Pittsburgh, United States,
2Colorado School of Public Health, CU Anschutz Medical Campus, Aurora,
United States, 3University of California/Sue & Bill Gross School of Nurs-
ing, Irvine, United States, “4Graduate School of Public Health University of
Pittsburgh, Pittsburgh, United States, °Dietrich College of Humanities and
Social Sciences Carnegie Mellon University, Pittsburgh, United States

Objective: Minority adolescent girls (e.g., African American(AA),
American Indian/Alaska Native(AIAN), Latinas) have higher risk for
obesity, DM, gestational DM(GDM), and reproductive health(RH)
complications. READY-Girls (RG) is an ADA PC-program for teens
with T1D to raise awareness on healthy pregnancies, but lacks cultural
specificity. We explored converging themes in 3 separate studies from
recommendationson culturally tailoring RGby HCPs who care for one
of these three populations.

Methods: Data were collected using focus groups, individual inter-
views, expert panels with mental models; in-person or teleconference.
Sample size of HCPs who cared for AA=9, for AIAN=16, and
Latinas=8. HCPs were experts in DM, adolescents, PC and/or
RH. HCPs shared their perspectives on RH issues in either AIAN teens
at risk for GDM, or AA and Latinas with existing T1D and T2D; and
feedback on tailoring RG video/booklet. Dialogues were recorded and
transcribed verbatim.

Results: Content analysis identified 4 converged themes: 1)Social
determinants (e.g., AA, AIAN, Latina: access to healthcare, lack insur-

ance). 2)Family-centered healthcare, community involvement (AA:

family routines conflict with healthy lifestyle; AIAN: girls communicate
with mothers/aunts; Latina: sensitivity to family dynamics/inclusion).
3)Incorporate cultural aspects/beliefs into PC (AA: build self-efficacy
to control lifestyle, belief in fate; AIAN: use AIAN motifs/images,
avoid using directive language; Latina: use “family and marriage”,
avoid revealing photos. 4)Trust between patient-HCP (AA: earn trust;
AIAN: listen and respect teens' autonomy; Latina: HCP of same cul-
ture/bi-lingual Spanish, be holistic).

Conclusion: Similarities and differences between minority groups
must be considered when adapting educational interventions. Themes
from HCPs in this study could be considered as potential salient fac-
tors across groups when culturally tailoring sensitive topics such as
RH and PC for diverse communities.

P0O37
Prevalence of obesity and prediabetes in
adolescents and young adults in urban Ahmedabad

V. Chavda?, D. Hasnani?, B. Saboo?, M. Saiyedl, R. Goklani®,
D. Panchal?, S. Patel?, S. Shah?

Diacare - Diabetes and Hormone Clinic, Ahmedabad, India, *Diacare -
Diabetes Care and Hormone Clinic, Ahmedabad, India, 3Diacare Arogyam
- Diabetes and Hormone Clinic, Ahmedabad, India

Aim: To find the prevalence of obesity and prediabetes in age group
of 14-18yrs in the urban Ahmedabad city and provide them necessary
education for a healthy lifestyle.

Methodology: An initiative of screening the teenagers for obesity and
prediabetes between the age of 14-18 yrs. has been undertaken by
the team of diabetologists, nutritionists and diabetes educators along
with social workers and counsellors.

Under this initiative, the team visits schools and measures the anthro-
pometric data of the kids for calculation of BMI. A random Blood Glu-
cose is carried out and all those with a reading of above 200 were
asked to undergo a glycated haemoglobin test. Also, those with signs
and symptoms of insulin resisitance like acanthosis nigricans, double
chin, buffalo hump, high abdominal girth and obesity (BMI > 25) were
advised a glycated haemoglobin.

All the kids irrespective of their results were educated collectively on
healthy lifestyle and prevention of life style disorders.

For those with obesity and prediabetic range of Alc were individually
managed with necessary interventions. The ones with a positive dia-
betic Alc were managed according to the guidelines.

Results: In the past 1 year this initiative has been carried out at
12 schools. The number of kids screened was 1196.

BMI:

Underweight- < 18 kg/m2 = 42% (460)

Normal BMI - 18.5 - 22.9 kg/m2 = 51.2% (561)

Overweight- 23.0-24.9 = 1.2% (13)

Obesity- >25 kg/m2= 5.6% (62)

HbAlc

5.7- 6.4 = 31.6% (346)

6.4 and above = 0.8 % (8)
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Conclusion: We wish to follow these kids to study the effect of the
education on the change in their BMI and the glycemic status in the
current year. We as a team also wish to cover more schools and
screen a larger pool of population in the coming year.

P0O38

Exploratory study: learning perception from children
and adolescents with DM1 attending to an
educational camp for the first time

F. Nufiez!, F. Mena?, T. Lépez*

1The Juvenile Diabetes Foundation of Chile, Santiago, Chile

The Juvenile Diabetes Foundation of Chile (FDJ) is a non-profit insti-
tution that seeks for support and education to people with diabetes,
promoting adherence and persistence to treatment. FDJ has orga-
nized camps for youth with DM1 for over 30 years. However, to date,
no systematized data is available to analyze the impact of an educa-
tional camp on its participants' learning.

Objectives: The aim of this study was to explore the learning expecta-
tions of the campers before attending to the camp and the perception
of learning afterwards.

Methods: Campers (8 to 18 years old) were interviewed one month
before the summer camp and one month later. Doubts about the
treatment and what they would like to learn about it were explored,
and subsequently their perception about the learning acquired in the
camp. Of the 41 interviews conducted initially, only 27 were com-
pleted at the end of the study. The data was collected and analyzed
through Grounded Theory, generating categories to group the results.
Results: Learning expectations described by the campers before
attending to camp coincided with their learning perception reported
after camp. Described learnings were mainly related to the following
areas: injection techniques; self-monitoring; symptoms identification;
hypoglycemia and hyperglycemia treatment; and recognizing food
with and without carbohydrates.

Conclusions: Assistance to an educational camp appears to fulfill
campers' learning expectations as confirmed by interviews results.
Participation of youth DM1 to camp activities seems to develop a
positive perception of learning, strengthening campers knowledge and
skills necessary to make decisions and carry out treatment tasks
appropriately. Further research will be needed to determine which
specific aspects and activities of the camp are directly related to the

acquisition of the referred learnings.

P0O39

Evaluation of community-based education for
dietetic students attending and assisting at a camp
for children with diabetes

U.M. Hallbauer®, R. Lategan—Potgieter2'3, G. Joubert®

University Free State, Paediatrics & Child Health, Bloemfontein,

South Africa, %Stetson University, Health Sciences, DeLand, United
States, 3University Free State, Dietetics and Human Nutrition, Bloemfon-
tein, South Africa, *University Free State, Biostatistics, Bloemfontein,
South Africa

Introduction: Final year dietetics students assist at the annual “Kids
Diabetes Camp” in Bloemfontein as part of community-based educa-
tion in the undergraduate syllabus. Students plan, prepare and present
meals and organize educational activities and games. Students
observe glucose testing and injecting of insulin and interact with chil-
dren to hear their stories.

Objectives: To report on student self-assessment of their knowledge
and skills of diabetes care and reflection of their camp experience.
Methods: Self-assessment of 21 items of knowledge and skills regard-
ing diabetes care in children was completed by 34 students before
and after the camps of 2015, 2016 and 2017, using a Likert scale
(1=none to 5=good). Students also submitted an open written reflec-
tion of their camp experience which was summarized in themes.
Results: Thirty students (30/34) completed all 21 self-assessment
items (total possible score 105). The median score was 64 (range
38-84) before and 81 (range 45-101) after the camp. Most improve-
ment was seen in blood glucose testing with a glucometer, use of con-
tinuous glucose monitoring, choice of appropriate pre-meal insulin
dose, insulin injection technique, knowledge of insulin devices, man-
agement of hyper- and hypoglycaemia, testing and responding to
night glucose levels and assisting children with food choices. The
prominent themes included in the student reflections were: value of
spending time with children with diabetes for full days and learning
from them; gaining respect for children's self-discipline and ability to
cope with difficult experiences at school or home; the importance of
teaching carbohydrate counting skills and the experience of teamwork
among the students in preparing meals.

Conclusions: Including “Kids Diabetes Camp” in the undergraduate
dietetics syllabus is a win-win strategy: Students gain skills, learn from
children with diabetes through close interaction and contribute to the
successful functioning of the camp.

P0O40
Assessment of school teachers' knowledge and
competences on type 1 diabetes management

M. Macedoni?, A. Petitti?, C. Mameli®, F.C. Redaellil, A. Gazzarri?,
M. AcunzoI, G. Mercurio®, G.V. Zuccottil, E. Giani*?

V. Buzzi Children's Hospital, University of Milan, Department of Pediat-
rics, Milan, Italy, 2Humanitas Clinical and Research Center, IRCCS, Milan,
Italy

Objectives: Teachers' knowledge about Type 1 diabetes (T1D) and
their competences in handling urgent or ordinary situations may
impact on children's and parents' burden related to T1D management
at school. The objective of this study was to assess the knowledge
and the abilities to manage T1D among a group of school teachers in
Milan.

Methods: A total of 160 teachers of the city of Milan, were asked to
complete a 12-items questionnaire on T1D knowledge and manage-
ment during common school settings. The mean age of the teachers
(96% female) was 47.5+8.2 years, with a mean number of years of
teaching of 21.1+11.1 years. Teachers with at least one student with

T1D in their class were 31.3%, only 5% attended educational course
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on T1D previously, while 39.4% reported they had to face emergen-
cies related with T1D at school.

Results: Overall, 60% of teachers reported to have none/or very poor
knowledge about diabetes. Up to 63% of teachers correctly answered
to general knowledge questions on diabetes causes and therapy; basic
competences on hypo and hyperglycemia definition and management
were overall correctly addressed by 49% of the group; a good rate of
the teachers (71%) knew physical activity is a key stone in T1D treat-
ment but only one third of them (28%) was aware of possible related

glycemic excursion; the majority of teachers (62%) recognized the

correct diet composition for T1D while more than 60% usually sug-
gest special snacks to T1D children in case of birthday party at school.
Teachers who declared to have no/poor competences on T1D had
the lowest total score. No significant associations were found
between teachers scores and age, teaching years, experience with
T1D students; while a positive association was found with previous
experience of emergencies.

Conclusions: Data from this study suggest the need for continuous
and extended programs for T1D management at school specifically
tailored for teachers.
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Posters on Display - Psychosocial Issues in Diabetes

P042
A qualitative study of schools that support students
with type 1 diabetes

L. Fried?, E. Davis?, C. Jones®, R. Vithiatharan?, D. Cross?, J. Lewis?,
Psychosocial

Telethon Kids Institute, Health Promotion and Education Research,
Perth, Australia, ?Telethon Kids Institute, Perth, Australia, *Department
of Education, Perth, Australia

Schools have an important role to play in supporting the psychosocial
health of young people with T1D and studies have found that good
school-based diabetes care and support for students is related to bet-
ter diabetes management and quality of life. However, research has
indicated that support for students with type 1 diabetes (T1D) across
schools in Western Australia is inconsistent. Schools are often faced
with challenges in providing support strategies for students with T1D
and other chronic and mental health conditions and strategic capacity
building is needed.

Aim: This project aimed to investigate how schools, perceived as
being supportive of students with T1D, provide support for the psy-
chosocial wellbeing and disease management of these students.
Method: Semi-structured interviews were conducted with school
staff, students and parents. Nine schools participated in the study.
Results: Participating schools provided various levels of support for
students with T1D ranging from interpersonal support such as emo-
tional support through to support of an organisational type including
policies and communication plans. Therefore, school support for stu-
dents with T1D was depicted using a bio-ecological framework. Par-
ticipating schools also discussed the characteristics of the school that
enabled support for students with T1D including an inclusive and flex-
ible culture.

Conclusion: The findings provide a framework of psychosocial sup-
port and disease management that can be used to enhance the capac-

ity of all schools to support the wellbeing of students with T1D.

P043

Manipulation of capillary blood glucose meter
readings, clinical cases and experimental trial
R. Roman'?, M. Pichott®, A. Avila®, V. Mericq*

nstitute of Maternal and Child Research University of Chile, San Borja
Arriaran Hospital, Santiago, Chile, 2Clinica Las Condes, Pediatria, Santi-
ago, Chile, °Finis Terra University Faculty of Medicine, Santiago, Chile

We present 2 adolescents with Type 1 Diabetes (T1D) whose HbA1lc
10.5% & 10.7% were discordant with capillary blood glucose
(BG) recorded in their glucose meters (GM) Accu-chek Performa® (186
+80 & 116+63 mg/dl, with 6.0 & 6.1 BG per day). Both had frequent
hypoglycemia and immediate repetition of high values with lower
values in the second sample. One girl was started on insulin pump
with continuous glucose monitoring, showing low sensor adherence

from the beginning, with frequent issues as prolonged signal loss,

defective sensors, calibration failures and her dog broke the transmit-
ter. She was admitted twice with hyperglycemia and ketosis having
adequate BG recorded just before the episodes.

Obijective: To reproduce a suspected manipulation of BG results.
Method: A volunteer with T1D was submitted to 50 BG with a similar
GM during a 24-minute period. BG was measured adequately 3 times
at the beginning (BG=170, 184 & 189mg/dl) and once at the end of
the experience (BG=164mg/dl). The BG technique was modified
reducing the volume or diluting the blood drop with water or alcohol.
BG was considered false by manipulation if it was >15% over or below
181mg/dl (mean initial value).

Results: The GM recorded 29 out of 50 readings, none of the "error
readings", (85% error 4, 15% error 1) were stored (n=21). BG diluted
with alcohol (n=5) were 100% false high (BG=364, 232, 245, 214 &
201 mg/dl). BG diluted with water (n=20) were 10% correct
(BG=186 & 180mg/dl), 40% false low in the target range (BG=155,
76, 122,103, 115, 154, 104, 105mg/dl), 15% false low in hypoglyce-
mia risk range (BG=61, 67, 56mg/dl) 20% false low < 54mg/dI
(BG=19, 31, 27, 17mg/dl), & 15% false severe low (BG=Lo).
Conclusion: Some patients may manipulate BG results in the GM to
fit with family and providers expectations. This practice should be
suspected when HbAlc and BG are discordant, with excessive BG
test strips consumption compared to the records, and when BG is

often repeated with dissimilar results.

P044

Prevalence of somatic symptom disorder requiring
hospitalization in children and adolescents with
type 1 diabetes mellitus

G. Tornese?, E. Faleschini?, E. Barbi?

Linstitute for Maternal and Child Health IRCCS Burlo Garofolo, Trieste,
Italy, 2University of Trieste, Trieste, Italy

Introduction: Prevalence of somatic symptom disorder (SSD) in pedi-
atric patients with type 1 diabetes mellitus (T1DM) in unknown.

Objectives: To investigate the prevalence of SSD that required hospi-
tal admission in a cohort of TIDM patients with age < 18 years.

Methods: This study comprises data from 67 patients with TIDM
< 18 years (47% female, 49% on insulin pump, median age 13.4 years
[IQR 11.1-15.4], median duration of T1IDM 6.0 years [IQR 3.9-8.6],
median HbA1c at last visit 7.3% [IQR 6.9-7.8]) followed in the Insti-
tute for Child and Maternal Health IRCCS “Burlo Garofolo” in Trieste,
Italy. Data on T1DM patients with hospital admission for SSD
(according to DSM-5 criteria introduced in 2013) were collected.

Results: The prevalence of T1DM pediatric patients admitted in Pedi-
atric Department with a final diagnosis of SSD was 7.5% (n=5) in our
sample. Median age of patients was 14.76 years, median duration of
T1DM 7.4 years, median HbA1lc at last visit 7.5%, 80% on insulin
pump. Median length of admission was 4 days [range 1-7], with a

median of 2 accesses to emergency department prior to admission
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[range 0-9] and a median of 2 investigations performed to rule out
organic diseases [range 1-4]. One patient was admitted twice (the first
reported symptom was left leg pain, the second - after 2 years -
abdominal pain). One patient reported several symptoms (abdominal
pain - visual disturbances - knee pain). Abdominal pain was reported
in 4 out of 5 patients, the other had deglutition problems.

Conclusions: Although the prevalence of SSD in general population is
unclear, it is supposed to be 4-6%. A history of physical illness and
treatment is reported to increase the risk of developing SSD. In our
study we found that the prevalence of SSD in T1DM patients requir-
ing hospitalization is 7.5%. Diabetes health care professional should
always be aware that any illness trigger may set off a cascade of
symptoms and lead to prolonged recovery or symptom recurrence

after illness resolves.

P045

Motivational interview to improve metabolic
control in adolescents with poorly controlled type
1 diabetes: A randomized controlled trial

M.-A. Pulkkinen?, A.-K. Tuomaala?, T. Sarkola?, P. Miettinen?,

F 1?2 D 1| - . . . . .

T. Laine?, R. Lapatto?, M. Ojaniemi®, P. Tossavainen®, K. Kaunisto®,
M. Hero?

1Helsinki University Hospital, Children's Hospital, Espoo, Finland, 2Hel-
sinki University Hospital, Children's Hospital, Helsinki, Finland, 3Oulu Uni-
versity Hospital and University of Oulu, Children's Hospital, Oulu, Finland

Introduction: Poor glycemic control during adolescence markedly
increases the incidence of later micro- or macrovascular complications
in type 1 diabetes (T1D) patients. At the same time, treatment adher-
ence declines and results in increased HbA1c level. At present, techni-
cal advancements in insulin delivery fail to address these challenges in
self-care. Thus, easily adoptable methods that improve insulin treat-
ment adherence are needed to overcome problems faced by adoles-
cent T1D patients. We

interviewing (M), a counseling approach designed to facilitate intrinsic

investigated whether motivational
motivation in the patient to change behavior, improves glycemic con-
trol and variability in poorly controlled adolescent T1D patients.
Methods: In this national, multicenter, randomized controlled trial,
adolescent T1D patients (n=45), aged 12 to 15.9 years, with poor gly-
cemic control (HbAlc > 75 mmol/mol) were randomized to either
standard education (SE) or Ml plus SE group for 12 months. Half of
the study physicians were randomized to employ Ml in patient care
and participated in a 2-day course on the use of MI. The patients were
followed 3-monthly. The main outcome measures were changes in
HbA1c, time in range (TIR) and glycemic variability (CV). Study is regis-
tered at clinicaltrials.gov (NCT02637154).

Results: The mean adjusted 12-month changes in HbA1C were similar
in the Ml plus SE and SE groups (-3.6 vs. -1.0 mmol/mol, respectively,
P=0.57). Similarly, no differences between the groups in mean
adjusted 12-month changes in TIR (-0.8 vs. 2.6 %, P=0.53) and CV
(-0.5 vs. -6.2, P=0.26) were evident. The patient recruitment number
however correlated with the 12-month change in HbA1C in Ml plus
SE group (r= -0.5, P=0.006) but not in the SE group (r= 0.2, P=0.4).

Conclusions: The use of MI by diabetologist in the management of
adolescents with poorly controlled T1D is not superior to SE alone.
However, increasing experience with the method may improve

outcomes.
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Insulin edema in a 14 year poor adolescent girl with
type 1 diabetes mellitus due to surreptitious [but
not therapeutic] self insulin use [project DISHA:
receiving free medical care]

K. Haridas®, A. Govind?, M.S. Vaishnav?, S. Reddyl, N. Gaekwad®,
S. Dinesha?, R. Harsha®, M. Narayanaswamy?, M. Chitra®,

J. Thimmaiah®, N. Gargl, R. Kashivishwanath®, A. Hegdel, Diabetes
Endocrinology Study Group Samatvam Jnana Sanjeevini

1Jnana Sanjeevini Medical Center and Diabetes Hospital, Diabetes Endo-
crinology, Bangalore, India, 2Indian Institute of Science, Center for Nano
Science and Engineering, Bangalore, India, >Samatvam Science and
Research for Human Welfare Trust, Diabetes Endocrinology, Bangalore,
India, “Samatvam Endocrinology Diabetes Center, Diabetes Endocrinol-
ogy, Bangalore, India

Introduction: Insulin edema is an uncommon complication of insulin
therapy, mostly appreciated in patients soon after the commencement
of insulin therapy. Rare instances of progression to overt cardiac fail-
ure, development of pleural effusion and nephrotic syndrome have
been reported

Obijective: Insulin edema in T1IDM adolescent due to surreptitious
insulin use triggered by psychosocial stressors

Methods: TIDM age 6 y; recent HbAlc 12.5%, chronically poorly
controlled, despite intensive basal bolus insulin [48 units/day self-
administered regular and NPH human].

Most enigmatically, presented with multiple episodes of unexplained
hypoglycemia with BGs 30-60 mg/dl and “apparently” grossly
decreased insulin requirements. Despite lowering insulin doses by
treating team [to only 4 units for whole day!'!! disappearing
T1DM????], hypoglycemias continued, with new symptoms of rapid
weight gain, swelling face/limbs/abdomen, dyspnea- following
2 days. No evidence of acute/sub-acute renal/hepatic/cardiac/pul-
monary/infectious disorders. Treated with fluid and salt restriction.
No further hypoglycemia episodes; rapidly improved [disappearance
of dyspnea and anasarca].

Results: Various psychosocial [death of father, single parent etc] and
economic [less educated working mother] challenges faced by family,
and a very recent psychological stressor [impending school examina-
tions] were discovered, with diagnosis of surreptitious insulin use.
Persistently high HbAlc, with recent lower serum fructosamine
supported diagnosis of transient "improved blood glucose", due to
recent short lived overdose of insulin.

Conclusion: Insulin edema is mostly appreciated in newly diagnosed or
poorly controlled diabetes, usually shortly after starting intensive insulin
therapy. This is the first documented case of insulin edema in a previ-
ously diagnosed T1DM in a non-DKA setting, due to surreptitious self-

insulin use, and not due to institution of insulin therapy by medical team.
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“VIG-Diabetes”: assessing the effect on glycaemic
control of a video based intervention to improve
communication skills in young people with type

1 diabetes

C. Webster?, V. Swanson?

1University of Dundee, Paediatrics, DUNDEE, United Kingdom, 2Univer-
sity of Stirling, Stirling, United Kingdom

Introduction: UK outcomes for glycaemic control are poor. Non-
engagement with HPs in the adolescent age group is common and a
barrier to self-management. NICE has recommended that structured
behavioural intervention strategies should be offered to young people
as the evidence suggests that these improve psychological well-being
and glycaemic control. Video Interaction Guidance (http://www.
videointeractionguidance.net/) is an evidence-based technique which
supports HP-patient interactions. The VIG method has been success-
fully adapted for use in the paediatric diabetes out-patient clinic, *
VIG-Diabetes”.

Objectives: to assess through a randomised controlled trial the effect
of "VIG-Diabetes’, a clinic based, cost neutral intervention to promote
effective communication between young people with Type 1 diabetes;
to improve their engagement with HPs and overcome barriers to self-
management. Secondary outcomes: Well-being, quality of life, self-
efficacy, treatment satisfaction.

Methods: The impact of "VIG-Diabetes” on glycaemic control
(HbA1c) of YP(age 13-18) was assessed through a pilot study. VIG
was delivered using a tablet computer with in-built video editing facili-
ties. Videoing took place during the routine clinic appointment. The
video was edited by the researcher and used to facilitate shared dis-
cussion around successful clips of incidences where the YP and HP
use the VIG principles in an “attuned” manner ie showed evidence of
effective two-way communication. YPs were randomised to either
intensive support ie monthly clinic appointments for 3 months or
intensive support enhanced with VIG.

Results: 11 YP were recruited to the study. 10 of the 11 YP com-
pleted all three sessions. HbA1c did not deteriorate in the interven-
tion group compared with control (no statistical difference).
Conclusions: VIG is a well received intervention to support two-way
communication between YP and HPs. VIG may be effective in

supporting YP who wish to change self-management behaviour.

P048

Quality of life related to health according to the
perception of children between 8 and 12 yeras old
with tipe 1 diabetes and their parents in a public
hospital in Cérdoba, Argentina

M.L. Macias®, P. Paz Povedano?, E. Sequeiral, D. Rodriguezl,
L. FrizzoT, I. Barreiro®, M. Vidal', A. Suarez?, M. Fariaz'

1Santisima Trinidad Children Hospital, Cérdoba, Argentina

Introduction: The quality of life related to health (HRQol) affects the
well-being and treatment of people with diabetes.

Objective: To know the perception of HRQoL among children with
type 1 diabetes and their parents.

Methods: Descriptive, analytical, cross-sectional study. PedsQL test
was administered in children between 8 and 12 years old and their
parents,

Results: 46 families, 26 girls, 20 boys, 80% of the parents were
female. The children obtained an overall score of 80% and the parents
of 83%. In the emotional block, the children obtained 75% and the
parents 67%, in the physical one,the children 83% and the parents
90%, and in the school block, children 71% and parents 76%. Patients
with social coverage 82% and without coverage 77%. Families that
attend educational workshops 81% and those that do not attend 79%.
The correlation between the time of evolution of the disease with the
perception of HRQoL in children is -0.096.

Conclusions: There is no significant difference between the percep-
tion of HRQoL of children with diabetes and their parents. Significant
differences were found when analyzing blocks. Parents have better
perception in the physical and school blocks, and worse in the emo-
tional one. Having social coverage improves HRQoL. The perception
of quality of life decrease in children as time of evolution of diabetes
passes.

Keywords: Quality of life related to health. Diabetes.Children.
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Examining the relationship between adolescent
type 1 diabetes-specific quality of life and parent-
adolescent communication

E. Tuohy?, P. Gallagher?, C. Rawdon?, M. Glacken?, N. Murphy>#,
V. Swallow®, V. Lambert!

1School of Nursing and Human Sciences, Dublin City University, Dublin,
Ireland, 2Institute of Technology, Sligo, Ireland, 3Temple Street Children's
University Hospital, Dublin, Ireland, “Mater Misericordiae University Hos-
pital, Dublin, Ireland, > University of Leeds, Leeds, United Kingdom

Introduction: During adolescence responsibilities for type 1 diabetes
(T1D) management shift from being parent dominant to adolescent
dominant. Self-management of T1D is arduous and living with T1D
can negatively impact on the quality of life (QOL) of adolescents. Pre-
vious research indicates that greater T1D-specific conflict within the
family predicts lower QOL for adolescents living with T1D.
Obijectives: This research aims to examine the relationship between
T1D-specific QOL of adolescents and characteristics of parent-
adolescent communication.

Methods: Adolescents (n=113) living with T1D, aged between 11 and
17 years completed questionnaires measuring T1D-specific QOL and
parent-adolescent communication. Adolescents were recruited via a
national paediatric diabetes and endocrine unit and a national diabe-
tes advocacy organisation.

Results: Significant (p< .05) negative correlations were observed
between open parent-adolescent communication and the following
aspects of T1D-specific QOL: impact on activities (rs=-.22), parent
issues (r,=-.38) and T1D worries (r,=-.17). No significant correlations
were observed between openness and impact of symptoms and
impact of treatment. Significant negative correlations were observed
between extent of problems in parent-adolescent communication and

impact of treatment (r=-.23), impact on activities (r=-.24), parent
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issues (r=-.51) and T1D worries (r=-.31). A non-significant relationship
was observed between problems in parent-adolescent communication
and impact of symptoms.

Conclusions: The findings indicate that more open and less problems
in parent-adolescent communication is associated with greater per-
ceived QOL for adolescents living with T1D. Health care professionals
should be aware of the potential for interactions with parents to
impact adolescent QOL. Promoting openness in parent-adolescent
interactions and reducing instances of problematic communication

may contribute to less perceived impact of T1D on adolescent QOL.
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Silent heroes: parent and carer needs and
perspectives about supporting their children living
with type 1 diabetes

K. Henshaw?

Diabetes Victoria, Consumer Engagement, Melbourne, Australia

The objectives of the Diabetes Victoria (DVic) study were: to learn
from the experiences and needs of parents and carers (PAC) raising
children with type 1 diabetes (T1D); and to identify opportunities to
provide greater support to families.

A qualitative study involving a series of in-depth, semi-structured tele-
phone interviews was undertaken with PAC raising children with T1D.
The participants of the Diabetes Camps Victoria program (DCVP)
between October 2017 and April 2018 were invited to participate.
Thirty-five interviews were conducted.

Key findings were:

e The DCVP provides a unique and positive experience for children
with T1D, however it lacks the structure to support empowered
children with T1D.

o The diagnosis of T1D impacts on the emotional health of PAC, causing
concern for their child's future and for their other children.

e |t's difficult for families to connect with others going through a
similar experience and life-stage with respects to their children
with T1D.

o Life-stage-specific information from a credible lived experience
and a clinical perspective is difficult to find.

o All relevant DVic programs would benefit from greater collabora-

tion with lived experience experts.
Key recommendations were:

e Provide feedback to DCVP staff regarding the need to support
empowered participants.

e Form a PAC Steering Committee.

o Develop more opportunities for families to connect with others
affected similarly by T1D.

e Develop a webinar series presented by lived experience experts and
clinicians for PAC and children with T1D covering specific life-stages.

¢ Investigate the experiences and needs of PAC whose children with
T1D have not participated in the DCVP.

DVic values the experiences and needs of PAC raising children with
T1D. Based on these findings, we must commit to improving support
for this group, broadening the scope of our investigations and con-

tinue to share our learnings.
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Mind the gap [Psychological Bridge in DM1]

A. Khannat

INHS England, London, United Kingdom

Introduction: DM1 is life-long condition with rising prevalence, which has
an enormous impact on family’s lifestyle and national well-being. It’s an
irony that whereas medical technology is evolving, the update of these
advances are limited proportionately. One of the reasons is lack of struc-
tured, evidence drive & innovative psychological support, that can help
family accept the past, cope with the present and prepare for the future.
Obijectives:

Phase 1 - To identify the single most psychological challenge faced
by families with DM1

Phase 2 - To access and implement the satellite model of "My Sugar-
Buddy"

Methods: This pilot project was based and run at a relatively large
DGH (district general hospital) in South-East London, sponsored by
Diabetes-UK.

All of our 290 patients / families were offered to participate in this
study, of which 254 agreed. They were followed up for 12 months
and data was collected using digital questionnaire (Yes/No format).
Results:

Phase 1 - The "single-most" psychological issues bothering the family

/ patient was identified, risk-stratified based on age-group -

e Pre-School Children - "Fear of Hypoglycaemia"
e School going Children - "Peer pressure" (with or without bullying)
e Teen-agers - "Sense of Guilt" !!!

Phase 2 - Patients / families were offered immediate, satellite (out-
reach, including telephonic) appointments and were then paired up
with their "Sugar-Buddies" - children / families in same boat as them.
After 12 months, the psychological well-being was accessed quantita-
tively and 89% patients / families reported as being satisfied or above.
Conclusions:

e Paediatric psychology services in DM1 need to structured based
on evidence-drive, focus-based and readily- accessible format.

e Psychological issues vary based on age-groups, which needs to be
kept in mind while offering psychological support.

e Peer-groups and satellite-models have better acceptability, compli-
ance and positive outcome rates.
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DEAPP (diabetes education application) a structured
education program for newly diagnosed children
type 1 diabetes

D.J. Greening?, S. Lockwood-Lee?, M. Atkins®, D. Terris*, L. Paxman-
Clarke*

University Hospital of Leicester, Children's Diabetes Team, Leicester,
United Kingdom, 2Leicester Royal Infirmary University Hospital Of Leices-
ter NHS Trust, Children's Research Team, Leicester, United Kingdom, 3Bir-
mingham Women's and Children's Hospital, Children's Diabetes Team,
Birmingham, United Kingdom, “De Montfort University, Leicester, United
Kingdom

Introduction: deapp “diabetes education application” a structured pro-
gramme for children diagnosed with type 1 diabetes using flipped
learning via a mobile optimised platform to enhance self-learning &
self-management.

Objectives: A pilot to test deapp's ability to deliver the curriculum at
diagnosis using flipped learning alongside physical resources. Does
the ease & simplification of deapp reduce the time to train patients &
enhance diabetes management?

Methods: 5 East Midlands paediatric units developed the app for
patients at diagnosis following a standardised curriculum (based on
ISPAD guidelines), a train the trainer programme for healthcare pro-
fessionals (HCP) & physical resources to test knowledge.

Subjects: 191 patients. 1458 individual downloads.

Intervention: deapp programme via a 3 part learning process:

1.Watch deapp animated videos

2. HCP tests knowledge acquisition using physical resources

3. Continued learning post discharge.

Qualitative and quantitative outcomes were measured over
12 months.

Results: -Outcome data shows good usability: 100% uptake &
0 dropouts.

- Qualitative surveys showed no negative comments.

- HbAlc at 12 months was 57 mmol/mmol. Demonstrated parity
compared to control groups using standard forms of education.

- Fear of Hypoglycaemia (Clarke scores) were low

- PAID questionnaire scores were low

- Kaufmann competency mean was 4.1 signifying attainment of core
competencies for self-management at diagnosis

- HCP time for education was reduced by 7 hours per patient
Conclusion: deapp delivers structured education via a standardised
format using trained educators, app & physical resources. Deapp is
comparable to existing education programs. It represents a flexible,
mobile training programme for diabetes self -education that is scal-

able for wider UK/ international use. It reduces time for education,

giving a cost benefit. Comparison via a randomised control group
is recommended to test outcomes vs standardised education.
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Interventions delivered by Certified Child Life
Specialists (CCLS) to provide education and support
for youth with type 1 diabetes (T1D) in an
ambulatory setting

R. Ortiz La Banca?, D. Butler, L. Volkeningl, J. Allen®, M. Rizza?,
L. Laffel

1Joslin Diabetes Center, Harvard Medical School, Pediatric, Adolescent
and Young Adult Section, Section on Clinical, Behavioral and Outcomes
Research., Boston, United States

Introduction: CCLS are healthcare team members with advanced
knowledge of child development. These professionals often work in
pediatric hospital settings to alleviate procedural fear and provide
comfort. We incorporated CCLS in ambulatory diabetes care for
>15 years to provide support and education in a developmentally age-
appropriate manner.

Objective: To describe interventions delivered by CCLS and fre-
quency of interventions in a pediatric diabetes clinic.

Methods: We analyzed CCLS interventions from 2003-2018 using
computer records.

Results: CCLS team includes 2 CCLS and a supervising certified diabe-
tes educator/social worker. CCLS activities occur within the pediatric
clinic in the playroom, laboratory, and exam rooms and are delivered
before, during, and after diabetes clinic visits. Over 16 years, there
were 43,549 CCLS interventions with youth, varying from 1-6 per
clinic visit, as children often receive >1 per visit. CCLS interventions
fall into 6 categories, delivered at various frequencies: developmen-
tally appropriate play (45%), medical play (19%), procedural support
(12%), therapeutic activity (11%), health education (10%), and coping &
coaching (2%). Over time, there was an increase in CCLS interventions
using developmentally appropriate play and coping & coaching (see
Figure). There was a decline in therapeutic activities and health educa-
tion, while use of medical play and procedural support were relatively
stable. A preliminary survey from a sample of families revealed that
parents believed CCLS services led to increased support, satisfaction,
and positive laboratory experiences for their children.Conclusion:
CCLS interventions offer 'teachable moments' that can promote posi-
tive experiences in ambulatory diabetes care, leading to children's
greater acceptance of T1D and prevention of future loss to follow-up
care. Impact of various CCLS interventions on youth outcomes needs
further study.



POSTER ABSTRACTS

Child Life interventions delivered to youth with
T1D over time (N=43,549)
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Experiential learning in T1D technology education:
knowledge of parents and providers

B.E. Marks?, J.I. Wolfsdorf?, K.C. Garvey*

1Boston Children's Hospital, Division Endocrinology, Boston, United
States

Background: Experiential learning is beneficial for adult learning, how-
ever not all providers have opportunities to wear insulin pumps and
continuous glucose monitors (CGM).

Objectives: We compared the knowledge of pumps and CGMs among
pediatric endocrinology providers, with and without experiential
learning opportunities, and T1D parents using multiple choice
questions.

Methods: Pediatric endocrinology trainees, diabetes educators
(CDEs), attending physicians, and parents of T1D children with Alc
<7.5% were recruited for randomized cross-over studies assessing the
effect of an online curriculum. The curriculum includes 40 questions,
20 focused on pumps and 20 on CGMs. Questions addressing devices
not used by their child were excluded from analyses of the parents'
performance. ANOVAs compared scores among the four groups of
learners. T-tests compared scores of providers with and without expe-
riential learning opportunities.

Results: To date, participants include: 20 attendings, 33 CDEs,
62 trainees, and 30 T1D parents. 64% and 57% of providers had
experiential learning opportunities with pumps and CGMs, respec-
tively. The mean + SD percentage of pump questions answered cor-
rectly were: CDE 59 + 11%, Attending 57+ 11%, Trainee 49 * 14%,
Parent 49 + 15%. There were significant differences among the
groups (p=0.006). The only between group difference was superior
CDE performance relative to trainees (p=0.01). There were no signifi-
cant differences among the groups in mean percentage of CGM ques-
tions answered correctly: Attending: 58 + 15%, Parent: 58 + 16%,
CDE: 56+ 16%, Trainee: 52 + 17%. Providers who had experiential
learning opportunities with pumps (p=0.03) and CGMs (p=0.047) per-
formed better than those without on the corresponding questions.
Conclusion: Knowledge of pumps and CGMs among a select group of
T1D parents appears comparable to that of providers. Experiential
learning improves provider knowledge and should be a routine part of

T1D technology education.
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Personalized training for the school personnel of
each child is more effective than general
information conference for the management of
children with T1D in the school

M. Marino?, R. Gesuita?, M.C. Alessandrellil, D. Pietraj®, A. lannilli%,
F. Carle? E. Skrami?, R. Bonfanti®, V. Cherubini?, ISPED (Italian
Society of Pediatric Endocrinology and Diabetes) STUDY GROUP

1AOU Ospedali Riuniti Ancona, 'G. Salesi' Hospital, Pediatric Diabetology,
Ancona, Italy, zPontechnic University of Marche, Statistics and Epidemi-
ology, Ancona, Italy, *Hospital San Raffaele, Pediatric Diabetes and Dia-
betes Research, Milan, Italy, ‘A0U Ospedali Riuniti Ancona, 'G. Salesi'
Hospital, Ancona, Italy

Introduction: In Italy, a national plan for the inclusion of children
with diabetes at school recommend an education training for the
school personnel (SP). This education can be provided as personal-
ized training (PT) for each child during a meeting in the school or
as a general information conference with all the SP of the
local area.

Objective: Aim of this study was to evaluate the education program
for SP for the management of children with T1D at school.

Methods: A cross-sectional nationwide survey on parents of chil-
dren with T1D was carried out September-November 2018. A
parent-reported questionnaire was used to collect demographic and
clinic data, including information on blood glucose control, insulin
injections before meal, correction of hyperglycaemia, participation
in leisure activities. A question asked the parents if the education
training was performed directly in the school as a PT for their child
or provided as a general information on diabetes for teachers during
a local conference. Multiple correspondence analysis was performed
to explore the association between the variables evaluated
altogether.

Results: Overall, 1450 questionnaires were obtained. Children median
age was 11 years (IQR: 8-14), median diabetes duration 6 years (IQR:
3-10), median HbAl1c 55 mmol/l (IQR: 50-62). 521 parents out of
1262 responders reported a PT for SP. Results from MCA showed
that a PT provided by a health-care professional team was associated
to a higher frequency of at target Alc, correction of occasional hyper-
glycemia at school, no. of blood glucose controls and insulin adminis-
tration made by school or health-care personnel, children's
participation to leisure school activities.

Conclusion: A better management of children with T1D is associated
with SP programs provided directly in the school than general confer-
ence. These programs should be conducted by trained health-care

professional teams.
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Social deprivation is an important determinant
towards the practice of routinely downloading
blood glucose data at home for families and children
with Type 1 Diabetes

5.M. Ng?, M. Clemente?, P. Sultana?, L. Apperley*
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Southport and Ormskirk Hospitals NHS Trust, Paediatrics, Southport,
United Kingdom

Background: Routine downloading and review of blood glucose data
is part of clinical practice of healthcare providers in an outpatient set-
ting, patients and families are educated and encouraged to regularly
download and review blood glucose data at home in order to make
adjustments to insulin dosing. In this study, we describe the character-
istics between two groups of patients with T1D who routinely down-
load and review their blood glucose data at home compared with a
cohort that do not download data at home.

Methods: Patients and families were considered “routine down-
loaders” (RD) if their blood glucose device data was downloaded
and reviewed at home at least once a month between routine clinic
visits which was scheduled every three months. “Non-down-
loaders” (ND) were defined by those who did not download or
review data at home at least once a month, despite being educated
on the use of free software. We evaluated demographics, socioeco-
nomic deprivation, quality of life and HbA1c between RD and ND
patients.

Results: 98 patients were included in the study (52 males) with a
mean age at diagnosis of 7.4 years (SD+3.8, range 1.1-15.0). The
patients' characteristics are reported with 33 patients in the RD group
and 65 patients in the ND group. Mean HbA1c (mmol/mol) in the pre-
ceding 12 months was significantly better in the RD group (60 vs
66, p=0.03). The ND group had significantly poorer overall depriva-
tions scores, poorer employment and education levels (p< 0.05). Mul-
tivariable logistic regression analysis examining the factors affecting
families downloading found that overall deprivation was the only
independent determinant (p=0.03).

Conclusions: This study shows that social deprivation is an important
determinant towards the practice of routinely downloading data at
home for families and children with T1D. Healthcare professionals
should target deprived areas with further support, education and

resources for management of T1D.
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Parent perceptions of the content and timing of
education and resources during the recent-onset
period of type 1 diabetes

S. Patton?, A. Noser?, A. Monzon?, M. Clements®

University of Kansas Medical Center, Pediatrics, Kansas City, United
States, 2 University of Kansas, Lawrence, United States, SChildren's Mercy
- Kansas City, Kansas City, United States

Objectives: To examine parents' perceptions of the type and timing of
education, intervention, and resources needed following their child's
diagnosis of type 1 diabetes (T1D).

Measures: Thirteen parents of children with recent-onset T1D (92.3%
mothers; parent age=35.1+6.9yrs; child age=8.9+0.8yrs; time since
diagnosis=11.3+7.0mos) sorted 55 cards related to T1D management
according to when the information might be most relevant during the

recent-onset stage. Timepoints included: <1mo, 3-6mos, 6-9months,

9-12mos, 212mos post-diagnosis, and Never/Not Relevant. Indepen-
dently, researchers grouped the cards into seven thematic categories:
Family Communication/Conflict (Com/Con); Parenting; T1D Manage-
ment (Manage); Basic T1D Education (BEdu); T1D-related Anxiety
(Anx); Adjustment to illness/Quality of Life (Adj/QOL); and T1D-
related Distress (Distress) (87% inter-rater reliability).

Results: Parents sorted most of the Manage category cards (84.6%) as
most relevant for education <1mo post-diagnosis. They sorted cards
from the Com/Con (53.8%; M=2.2+0.5), Parenting (53.8%; M=2.2
+0.5), Anx (61.5%; M=2.2+0.6), and BEdu (76.9%; M=1.6+0.2) groups
as most relevant for education 3-é6mos post-diagnosis, while they
sorted cards from the Adj/QOL (53.8%; M=2.4+0.8) and Distress
(46.2%; M=2.5+0.9) groups as most relevant for education 6-9mos
post-diagnosis. Overall, parents sorted very few cards in the sorting
task as 'Not Relevant' for education, but one card most consistently
sorted as 'Not Relevant' was, “What to do when children are having
difficulty sleeping” (n=4 parents; 31%).

Conclusions: Hospitals may standardize T1D education in the recent-
onset period. Our results here give insight into the topics and timing
of topics that parents perceive most relevant for education. Notably,
parents identify topics specific to communication, conflict, parenting,
and anxiety, in addition to T1D management, as relevant for educa-

tion in the recent-onset period of T1D.
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A Shared Decision Making (SDM) approach to
engage youth with type 1 diabetes (T1D) in
Cardiovascular Disease (CVD) prevention
Lralll'z, K. Ruppert?, A. Diaz%, L. Siminerio®*, I. Libman®®

1UPMC Children's Hospital of Pittsburgh, Pittsburgh, United States, 2Uni-
versity of Pittsburgh Diabetes Institute, Pittsburgh, United States, 3Uni-
versity of Pittsburgh, Epidemiology, Pittsburgh, United States, “University
of Pittsburgh, Medicine, Pittsburgh, United States, > University of Pitts-
burgh, Pediatrics, Pittsburgh, United States

CVD is the leading cause of premature death in people with T1D, yet
many are unaware. Strategies to engage youth in CVD prevention are
needed. The purpose of this study was to evaluate a SDM approach
to CVD prevention in youth with T1D. Using a quasi-experimental
design, teens and young adults (n=80; 18.1+1.5y, 41% female, 86%
White) attending a DM clinic at a large pediatric center and parents
(n=64) were enrolled in the intervention (IG) or control (CG). Both
groups were seen by their DM care team; |G also participated in a DM
educator (DE)-led interactive group session with peers. A SDM aid
about CVD maodifiable risk factors was used to discuss target meta-
bolic values, negotiate self-care decisions that influence risk reduction
and collaboratively set behavioral goals to achieve desired values. Par-
ents participated in a similar session, and discussed ways to support
youth. CVD-related knowledge, self-care behaviors and DM distress
were assessed at baseline and 3-4 months later, on average; changes
were compared between study groups. Intention to change behavior

and SDM skill development were assessed in the IG at follow-up.
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CVD-related knowledge, which was low in youth at baseline with only
11% reporting understanding the connection between DM and heart
health, significantly improved in IG versus CG (p=.032). DM distress
was mitigated in both groups. At follow-up, IG reported intention to
take steps to prevent CVD (81% youth, 88% parents) and monitor
CVD risk (81% youth, 100% parents). |G also reported SDM skill
development: 81% of IG youth increased understanding of how to
discuss heart health with their care team, and 88% of parents were
better prepared to include their child in DM-CVD discussions. In addi-
tion, 94% of IG parents better understood how to support their child
in DM management. In conclusion, this project demonstrated early
benefit of a SDM approach to CVD prevention. Further study is
needed to determine if initial gains lead to CVD risk reduction.

P0O59
A qualitative analysis of providers' experiences
wearing CGM

B.E. Marks?, E. Gordon?, G. Waldman®, K.C. Gah/ey1

Boston Children's Hospital, Division of Endocrinology, Boston, United
States, 2Boston Children's Hospital, Division of Gastroenterology,
Hepatology, and Nutrition, Boston, United States

Objectives: To explore the experiences of pediatric endocrinologists
and trainees without diabetes while wearing a continuous glucose
monitor (CGM).

Methods: Attending physicians and trainees at Boston Children's Hos-
pital were invited to wear a Dexcom® G5 CGM for one week. Sepa-
rate attending and trainee focus groups were conducted afterwards
to debrief. A multidisciplinary team conducted iterative, qualitative
thematic analysis of transcripts using deductive and inducting coding.
Results: Five attending physicians (100% female) and six trainees
(82% female) participated in the focus groups. Two key themes
emerged from the attending group: 1) Intensive focus on personal gly-
cemic variability: Participants were “obsessed” with and “stressed” by
glycemic trends related to food, emotions, and activity. 2) Increased
awareness of negative aspects of the patient experience: Participants
were largely focused on the challenges of device use, including both
practical and psychosocial aspects. Two key themes arose in the
trainee group: 1) The critical importance of a CGM trial for experien-
tial learning: Participants gained “practical lessons” on the “pros and
cons” of CGM use and a greater understanding of glucose metabolism.
2) CGM experience as a trigger for patient empathy: Wearing a CGM
helped participants “sympathize” and understand the “emotional roll-
ercoaster” of CGM use. One common theme was identified in both
groups: 1) Respect for the pancreas: Participants expressed a greater
understanding of the glycemic “excursions” and “reactions” of individ-
uals and caregivers living with diabetes.

Conclusions: Both attending physicians and trainees benefited from
participating in a CGM trial. Experiential learning increased empathy
for the challenges facing patients with Type 1 Diabetes and helped to
develop a greater appreciation of glucose physiology and the benefits

and challenges of device use.
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Challenges in the inpatient education of new onset
type 1 DM patients: Can tablet technology be the
answer?

T. Cospito?, J. Aisenberg?, I. Brennan?, J. Haugh?, S. Ghanny®

1Hackensack University Medical Center, Hackensack, United States,
?Hackensack University Medical Center, Pediatrics, Hackensack, United
States, *Hackensack Meridian School of Medicine, Pediatrics, Hacken-
sack, United States

Introduction: Educating patients and families on the management of
Type 1 Diabetes Mellitus (DM) has always been a challenge. Some
endocrinologists educate patients and families with new onset Type
1 DM in the inpatient setting, while others have tried to do this pro-
cess as an outpatient given the changes in the limits of inpatient cov-
erage. Given the challenges in the education process, we must find
new and innovative ways to educate patients and families efficiently.
In a world where smartphones and tablets are the main way people
access information, medical professionals can integrate these devices
into the education of patients. Use of such a platform can make
patients and families be more independent in the education process.
Objectives: To study whether the use of a tablet platform as an
adjunct in the education of patients and families with newly diag-
nosed Type 1 DM leads to improved understanding of diabetes
management.

Methods: Newly diagnosed Type 1 DM diabetes patients were ran-
domized, where 50% received traditional diabetes education and the
other 50% received the tablet in addition to the traditional diabetes
education. The tablet contained modules that taught the various
aspects of Type 1 DM care. Each module contains a pre-test to assess
the user's knowledge prior to viewing the modules. The modules have
lectures on the topic, as well as instructional video. Following this,
there is a post-test to assess the user's knowledge. Each cohort was
then assessed for improvements in HbA1c, incidence of hypoglycemia
and phone calls to the office

Results: Preliminary data has shown that participants who used the
tablets had better improvement in HbAlc, less hypoglycemia and
called the office less, when compared to the other cohort.
Conclusions: Preliminary data has shown that the use of tablet
technology in the education of Type 1 DM patients has led to in bet-
ter HbAl1c improvement, less hypoglycemia and less phone calls to

office.
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Practical approach to using trend arrows on rt-CGM
system in a camp setting of adolescents living with
type 1 diabetes on either MDI or CSllI insulin
therapy

M. Bassi®, N. Minuto?, G. D'Annunzio?

1University of Genoa / G.Gaslini Institute, Genova, Italy, 2G.Gaslini Insti-
tute, Genova, Italy

Obijectives: The primary aim of the study was to determine the effect

of an educational intervention on the use of trend arrows of a real-
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time continuous glucose monitoring (rt-CGM) to manage daily therapy
decisions in a group of adolescents with type 1 diabetes (T1DM)
attending a diabetes camp. The secondary aim was to evaluate the
variations in total daily dose of insulin requirement (TDD).

Methods: 20 patients (15-17 years) on multiple insulin injections
(MDI; n=8) or continuous subcutaneous insulin infusion (CSIl; =12)
therapy attended at the beginning of the camp a training session to
teach them our algorithm for the management of therapy decision
depending on trend arrows. Time spent in range (TIR), in hyperglyce-
mia and hypoglycemia in the 24 hours and in the post-breakfast
period (3 hours post meal) before the training session (Run-in) and at
the end of the camp (T1) as well as TDD were analyzed.

Results: Data show a reduction of time in hyperglycemia (Run-in
42.6%, T1 32.05%, p=0.036, relative mean decrease 24.76%) and an
increase in TIR (Run-in 52.9%, T1 62.4%, p=0.013, relative mean

increase 17.95%). Reduction of time in hyperglycemia (Run-in 42.5%,
T1 37.5%, p=0.05, mean decrease 11.8%) and improvement in TIR
(Run-in 49.0%, T1 57.0%, p=0.02, relative mean increase 16.32%)
were observed also in the post-breakfast period. Data show a signifi-
cant reduction in the TDD (p=0.024) between Run-in (52.02+17.44
U/die) and T1 (46.49+12.39 U/die).

Conclusions: Statistically significant improvement of glycemic control
(TIR, time in hyperglycemia) and reduction of the total daily dose of
insulin were observed in all patients regardless of therapy type. The
improvement between Run-in and T1 demonstrates the importance
of patients' education on the correct use of rt-CGM data for the cor-
rect management of therapy (insulin dosage, time to bolus and correc-
tions); our data corroborates once again the rt-CGM as the main tool

for diabetes management.
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Carbohydrate counting: evaluation of knowledge
and practices in a group of patients with continuous
insulin infuser

M.C. Gabras', M.H. Raspini®, N. Galarza?, N.I. Lezana?, S. Blasi*

1'Juan P. Garrahan' Pediatrics Hospital, Diabetes Care Multidisciplinary
Team, Buenos Aires, Argentina

The use of continuous infusers in patients with type 1 diabetes(DBT1)
has the primary objective of maintaining euglycemia values.The carbo-
hydrate count (CHO) has been identified as a determinant to achieve
the therapeutic objectives.This requires education of the patient and
family.

Objetive: To assess knowledge and practice in CHO counting of
DBT1 patients treated with continuous insulin infuser and their
families.

Methods: Descriptive, analytical, cross-sectional study, conducted in a
high complexity pediatric hospital by registered dietitians of the multi-
disciplinary team of DBT.Patients with more than one year of DBT
and more than three months treatment with continuous insulin
infuser and their caregivers were interviewed.All had been educated
in CHO counting.

The validated PedCarbQuiz tool adapted to Spanish was used, evalu-
ating three areas: identification of CHO, counting of CHO and reading
of nutritional labels.The cut-off points of each item were expressed as
a percentage according to the number of correct answers for each
aspect evaluated, considering Very good(80-100%),Good (60-80%),
Regular(50-60%), Insufficient(less than 50%). It was defined as accept-
able evaluations with more than 60% of successes. Descriptive analy-
sis was performed with SPSS.

Results: Seven patients and their caregivers with an average age of
14 years participated. In terms of identification of carbohydrates and
reading of labels, both patients and their caregivers obtained more
than 80% correct answers. 70% and 50% of patients and caregivers
respectively did not reach acceptable values in the practice of CHO
counting.

Conclusion: The results obtained underline the importance of contin-
uous education in the pediatric patients with dbt and their families in
relation to the CHO count feeding plan, even in those patients who
have new treatment technologies. It is important to carry out periodic
evaluation of this knowledge and practices to achieve the proposed

treatment objectives.
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Diabetes at camp: resources for HCP education and
technology integration

C. Cox%, K. Mueller*
1American Diabetes Association, Arlington, United States
Introduction: Camp medical staff have had to evolve with the

advances in technology and diabetes management with little direction.

The American Diabetes Association (ADA) hosts an annual confer-
ence, convening more than 40 stakeholders, including leaders from
the ADA's camp network,Industry partners, The Leona M. and Harry
B. Helmsley Charitable Trust and others to plan for the future. As a
result, Technology Best Practice Tip Sheets and 12 comprehensive
training modules were designed by the ADA and led by a team of
experts—a pediatric endocrinologist and 3 CDE’s which included an
RN, NP and RD. 6 CEU s are offered for most licensed medical staff.
Obijectives: The education resources

1. provide a quality program of consistent and basic education of type
1 diabetes for all camp medical staff;

2. provide easy-to-access information on insulin pumps and sensors
to help medical staff understand and trouble-shoot issues with diabe-
tes technology that may arise during camp.

Methods: A team of experienced medical staff, the ADA and an
expert medical committee, developed and reviewed the 12 modules.
Topics include: types and actions of insulin; glucose monitoring;
hyper- and hypoglycemia; carbohydrate counting, insulin pumps and
sensors, ketones and sick days. The tip sheets for all insulin pumps
and sensors utilized in the US were created by a certified diabetes
educator and reviewed by the American Diabetes Association Camp
Medical Advisory committee. The tips sheets are living documents
and updated as the technology evolves and more technology is
added.

Results: The modules are being provided to all ADA camp medical
staff this spring for consistency in training throughout camps in the
United States. The tips sheets were launched in 2018 and were well
received.

Conclusion: The modules and tips sheets are free and available to all
via the web and will help to provide consistency in training medical
staff on the basics of type 1 diabetes with a focus on diabetes

at camp.
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Evaluating the requirement of both verbal and
written information at diagnosis

K. Millar?, Purposive sample of clinic attenders

LAlder Hey Children's NHS Foundation Trust, Liverpool, United Kingdom
Obijective: To evaluate whether the introduction of written informa-
tion for families to follow on discharge post diagnosis,improves their
initial understanding.Previous research conducted by The Cochrane
stated "When
hospital,parent's understanding of how to continue care at home is

Collaboration children are discharged from
better if they receive both written and verbal information
(Johnson,Sandforth & Tyndall, 2008)

Method: Two questionnaires were distributed over a two week period
to a purposive sample of fifteen patients' families.Questionnaires

were designed based on previous research and in consultation with
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the Diabetes MDT.Families who received verbal and written informa-
tion were compared with those who received verbal information only.
Results were analysed using thematic analysis.

Results: Two main themes were identified; reassurance and useful-
ness.Families reported feeling reassured that they had information to
refer to,and also reported that having written information in one place
with visual prompts was useful.

Families who were diagnosed previous to the tool,found remembering
when to test and bolus the most difficult,also when to check for ketones
and what to do when Blood Glucose is low.They liked the visual pro-
mpts and illustrations, stating they were clear and easy to follow.
Comments were made that they thought schools and relatives would
also find the tool beneficial. They did say everything was in one place
and brilliant.

Our hypoglycaemia guidelines were suggested also to be added and
also the 'two hour post check' image is not that clear.

Conclusions: Based on these findings,this tool has now been
implemented with all newly diagnosed patients.This evaluation has
highlighted that verbal and written information regarding daily man-
agement is essential for families due to the complexity and demanding
time of diagnosis.The evaluation also identified suggestions that

would further improve this tool.
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A global partnership approach to delivering
education on the management of type 1 diabetes in
childhood in Botswana

K. Wilson?, M. Williams?, C. Pesterfield®, F. Nelson*, N. Thalange®,
J.Brown®, A. D'Urso®, T. Assari®, N. Ramful®, E. Wilbur®, J. Bailie®,
C. Brockbank’, E. Brealey®

1East of England Children and Young People's Diabetes Network, Cam-
bridge, United Kingdom, 2Queen Elizabeth Hospital Kings Lynn NHS
Foundation Trust, Kings Lynn, United Kingdom, >Cambridge University
Hospitals NHS Foundation Trust, Cambridge, United Kingdom, *West
Suffolk NHS Foundation Trust, Bury St Edmunds, United Kingdom, Al
Jalila Children's Speciality Hospital, Dubai, United Arab Emirates, °Bed-
ford Hospital NHS Trust, Bedford, United Kingdom, ’Diabetes Association

Botswana, Gabarone, Botswana, éCambridge Global Health Partnerships,
Cambridge, United Kingdom

Introduction: In April 2019 a team of 12 health care professionals and
12 teenagers with T1D from the East of England Children and Young
People’s Diabetes Network travelled from the UK to Botswana to
work with their Batswana colleagues delivering the countries first
symposium on the management of T1D in childhood.

Obijectives: The primary aim of the project was to increase knowledge
of the management of T1D for HCP’s from across Botswana.

The secondary aim was to develop strong partnerships between the
HCP’s from both countries, through which knowledge, peer mentor-
ship and best practise could be shared.

Methods: Over a 14 month period HCP s from both countries devel-
oped a programme for a 3 day education symposium.

Teaching sessions were designed around the ISPAD guidelines and
covered areas of diabetes management from diagnosis, nutrition,
technology and psychological support.

Invites were sent to HCP’s from across Botswana who had involve-
ment in the care of children with T1D. Support was sought from the
Botswana government who provided funding and study leave for
150 HCP’s to attend.

Young people from the UK and Botswana played a key role in the
delivery of the teaching.

Results: The symposium was attended by over 150 delegates from
across Botswana, including the Minister for Health and the British
High Commissioner.

It was very well received with delegates appreciating the opportunity
to learn how to carb count for the first time and how to introduce
psychological support into their clinic.

The input from the young people was invaluable as it gave a real
insight into life with T1D.

The symposium greatly increased awareness of T1D in Botswana with
the teaching being featured on the national news.

Conclusions: The symposium provided a learning opportunity for
HCP’s to increase their knowledge about T1D and led to the develop-
ment of sustainable partnerships between the UK and Botswana, with

future opportunities for shared learning already planned.
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Long-term evolution of glycemic control in
adolescents with T1D in persistent imbalance.
Effect of intensive intervention and recovery
education

A. Zennaki®, A. Aouil, C. Latroch?, M. Gharnouti?, M. Naceur?,
A. Bouchetara®, O.N. Taleb?, K. Bouziane-Nedjadit, M. Touhami®

LUniversity Hospital of Oran, Pediatrics, Oran, Algeria, 2Faculty of
Medecine of Oran, Pediatrics, Oran, Algeria, *Canastel Hospital, Pediat-
rics, Oran, Algeria

Adolescence is at high risk of destabilizing T1D in childhood. A signifi-
cant proportion of adolescents is distinguished by a refractory imbal-
ance resistant to the usual medical follow-up. The purpose of this
work is to evaluate, in this situation, an intensive intervention based

on nurses, followed by iterative repetitions in each new drift.
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The study has been running since 2014. Adolescents, aged 12-17 with
HbA1c above 9% in two consecutive quarterly assays were included.
The intervention consisted of structured monthly educational ses-
sions, alternating with prolonged telephone interviews conducted by
the educators during 4 months. Subsequently, recovery education
took place each time HbA1c reached 9%.

The analysis covers 68 adolescents with T1D aged 12-17, including
37 boys. The age at onset was 8.43+ 3.48 years; the diabetes duration
was 6.33% 3.61. They live on the outskirts of the department of Oran
for 24 of them. The number of medical visits coupled with educational
sessions and HbAlc measurement was 981 or 14.57+2.19 (min.
10-max. 19) per subject for the entire study or 3.64 year-patient.
Follow-up duration: 42.15+ 4.5 months (min. 36.07-max. 58.72).
HbA1c was 11.29+ 1.38 at inclusion, 8.54+ 1.68 at month 4 and 8.90
+ 1.80 after 48 months (p < 10-7), at target of 7.5% in 0%, 37% and
21%, respectively. The only significant predictor after 42 months was
the number of visits: HbAlc 8.41+ 1.29 and 9.41+ 2.09 (p < 0.02) for
the most diligent (215 visits) vs. the least diligent (< 15 visits),
respectively.

Our study shows the relative effectiveness on long-term glycemic
control of multifaceted and iterative interventions in the situation of
prolonged and major adolescent imbalance and confirms the impor-
tance of attendance. It remains to reach the pediatric target in a larger
proportion and to take on particular situations for which we need to

devise new educational tools.
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The escalating trend of using weight loss
supplements with a view to safety concerns among
overweight patients with diabetes mellitus type

2. The situation in Albanian community pharmacies

E. Pistja®, A. Themeli?

Medical Training Center Santa Maria, Continuing Education, Lezhe,
Albania

Objective: The main purpose of this study was to determine the rising
trend in the usage of herbal supplements by patients with diabetes
mellitus type 2 as a “safe” option for weight loss. This descriptive
study was conducted in several major cities in Albania, from June until
September 2017.

Many patients due to heavy marketing use herbal supplements as
weight loss aid and often combine herbal ingredients with anti-
diabetic medications with no regard to any possible interactions.
Although often considered harmless by patients, herbal supplements
may cause adverse effects from a possible herb-drug interaction.
Design and methods: The study group included 273 patients with and
established diagnosis of diabetes mellitus type 2 and BMI 2 30 who
were regular patients of 8 largest community pharmacies in these cit-
ies and accepted to participate in the study. Data were collected
through an investigator-made questionnaire including questions about
socio-demographic features and herbal supplements they have used

in the last year for helping with weight loss.

Results: In the study were selected patients with an established diag-
nose of Diabetes Mellitus type 2 for at least 3 years and all the
patients were using anti-diabetic medications.

Of all patients with diabetes, 61.9% declared that at least once in the
last year they have used a herbal weight loss product. 70 % of them
stated that they didn't receive any information from their pharmacist
on the possibility of interactions or any other safety concerns.
Conclusions: Since community pharmacists are the most accessible
healthcare professionals from patients, they need to follow patients
regularly and provide patient education on any herbal supplements
requested from the patients, especially the so called “Safe” weight loss
products. Considering that the growing appeal of weight loss reme-
dies is likely to continue, community pharmacists' should be updated

regularly with the safety information on weight loss supplements.

P0O68
Antidiabetic potential of polyherbal mixtures on
diabetes experimental animals

D. Khatri®

Dr. D Y Patil Institute of Pharmaceutical Sciences and Research, Phar-
macology, PUNE, India

Obijective: In the present a Polyherbal antidiabetic formulations of dif-
ferent plants was investigated for the anti-diabetic activity in
Streptozotocin- (STZ) induced diabetes in rats.

Method: In the present study different herbal plants with proven
anti-diabetic acitivit like Azadirachta indica, Cinnamomum tamala,
Trigonella foenum, Momordica charantia, Citrullus Colocynthis at
varied concentration was used in streptozotocin induced type
2 diabetic rats. The Acute Oral Toxicity study of polyherbal mix-
ture was performed according to OECD guideline 423. The oral
antidiabetic potential of polyherbal mixture (125, 250 and
500 mg/kg) was evaluated against streptozotocin (50 mg/kg; i.p.)
+ nicotinamide (120 mg/kg; i.p.) induced diabetes mellitus in rats.
T The polyherbal mixture was administered for 21 consecutive
days, and the effect of the polyherbal formulation on blood glu-
cose levels and other biochemical parameters were studied at reg-
ular intervals.

Results: Oral administration of polyherbal mixture for 21 days signifi-
cantly reverse the bodyweight, cholesterol level and glucose level as
compared to diabetic control animals. The antidiabetic activity of
polyherbal formulation is supported by biochemical and histopatho-
logic analysis. Polyherbal mixture showed mild congestion and mild
decrease in the number of islets of Langerhans with normal g cell pop-
ulation, indicating significant amount of recovery as compared to dia-
betic control group of animals.

Conclusion: The outcome of present investigation showed that Poly-
herbal mixture exhibit significant antidiabetic activity at 125, 250 and
500 mg/kg, respectively. This could serve as potential for the develop-
ment of polyherbal based formulation for the management of diabetes

and its complications.



POSTER ABSTRACTS

PO70

Comparing knowledge and concerns for
complications of reproductive health (RH) between
female adolescents and young adults (AYA) with
T1D in Chile and United States (U.S.)

A. Fischl?, F. Giraudo?23, H. Abujaradeh?, I. Libman®, S. Sereika?,
I. Valdés?®, E. Codner®, D. Charron-Prochownik®

1School of Nursing University of Pittsburgh, Pittsburgh, United States,
2Institute of Maternal and Child Research (I.D.1.M.1.) School of Medicine
University of Chile, Santiago, Chile, 3 Juvenile Diabetes Foundation of
Chile, Santiago, Chile, “Children's Hospital of Pittsburgh University of
Pittsburgh, (David Paul Diabetes Transition Care Research Initiative
Fund), Pittsburgh, United States, °Institute of Maternal and Child
Research (1.D.I1.M.1.) School of Medicine University of Chile, Fondecyt
Grant 1170895, Santiago, Chile

Introduction: Globally, AYA females with T1D are vulnerable to poor
glycemic control and unplanned pregnancies that can lead to
pregnancy-related complications.

Objective: To describe and compare knowledge and concerns for
complications regarding RH between two groups of AYA females with
T1D from Chile and U.S.

Methods: Participants were recruited from Children's Hospital Diabe-
tes Clinics in Chile and U.S., and a diabetes camp in Chile. U.S. group
participated in a Transition Care Program.Both groups were given
baseline surveys to assess knowledge and concerns for complications
regarding diabetes and RHprior to receiving preconception counseling
(PC). English version was translated into Spanish and validated in
Chile. Groups of AYA Chilean (n=51) and American (n=27) participants
(aged 12-26yrs) completed knowledge measure (5 items scored as
total % correct), and ranked complications from 1 (most concerning)
to 5 (least concerning) [(n=31), (n=39), respectively]. Complications
included retinopathy (RET), neuropathy, nephropathy, high blood
pressure (HBP), and RH. Descriptive statistics and Mann-Whitney U-
tests were used.

Results: Both groups scored low on knowledge (Means: Chilean=43%,
US=53%; p=.04). Items with the lowest proportion of correct answers
related to levels of glycemic control (Chilean n=5, 10%; U.S. n=4,
15%). RET was reported on average as most concerning complication
(ranked as 1) for both groups (Chilean: Mean=1.9; n=16, 52%; U.S.:
Mean=2.2; n=16, 41%). RH was reported as the least
concerning(ranked as 5) for Chilean AYA (n=17, 55%), while HBP was
least concerning for U.S. (n=18, 46%). Groups were different on the
rankings for RH (Means: Chilean=3.9, U.5.=2.9; p=.01).

Conclusion: Although both groups appeared to lack knowledge, signif-
icant differences between groups were found on knowledge and con-
cern for diabetes related RH issues. These data confirm that
culturally-relevant PC should begin at puberty to prevent unplanned

pregnancies and RH complications.

P071
ESPE e-learning in pediatric endocrinology and
diabetes

S.M. Ng?, C. de Beaufort?, F. Bacopoulou?, E. Kalaitzoglou?, C. van
Wijngaard?, S. Drop?, AM. Boot!

1European Society for Pediatric Endocrinology, Online Learning Commit-
tee, ESPE, United Kingdom

European Society of Pediatric Endocrinology (ESPE) e-learning was
initiated in 2006 by Stenvert L.S. Drop. The web portal's structure and
design is based on facilitating problem-based learning (PBL), which is a
teaching method towards a learning curriculum for pediatric endocri-
nology and diabetes. It consists of carefully designed problems that
challenge students to use problem solving techniques, self-directed
learning strategies and specialty knowledge. The content of all mod-
ules are reviewed by international experts.

The ESPE e-learning web portal (www.espe-elearning.org) is an inter-
active learning environment for up to date topics in pediatric endocri-
nology and diabetes, consisting of chapters and problem solving
cases. A second multilingual pediatric endocrinology and diabetes
module has been developed stratified at three levels of health care
(primary, secondary, tertiary) within Resource Limited Coun-
tries (RLC).

The General Content of the e-learning offers thirteen categories con-
sisting of fifty-seven chapters and fifty-five problem solving cases.
The RLC module consists of sixteen chapters and twenty-five cases
covering all major subjects of pediatric endocrinology and diabetes.
The complete content is globally available and freely accessible in
5 languages: English, French, Spanish, Swahili and Chinese. The web
portal can be used for self-study such as gaining in-depth knowledge
of pediatric endocrinology and teaching using classroom case-based
discussion. The website also supports formative assessment by pro-
viding feedback for questions.

In conclusion, the ESPE e-learning is a free and globally accessible por-
tal that provides up to date and relevant educational information on
pediatric endocrinology and diabetes topics. It offers interactive learn-
ing strategies for self-directed learning and teaching, while the RLC
module provides three stratified levels of care and education that is

accessible in 5 difference languages.

P0O72

Development of clinical data standards for Type
1 diabetes (T1D) by CDISC and T1D experts to
promote data sharing and reuse

J. Owen?

ICDISC, Austin, United States

Introduction and objectives: Development and adoption of standards
transform incompatible and disparate data into universal and illumi-
nating information, facilitating discoveries that could have invaluable
impact on T1D clinical research. When CDISC standards are applied,
data is collected, organized, and analyzed in a clear and consistent
manner, all researchers can leverage information from studies around
the world. Required by leading regulatory agencies and adopted by
some of the world's leading research organizations, CDISC standards
enable the accessibility, interoperability, and reusability of data and
drive operational efficiencies, expediting the regulatory review pro-

cess and reducing time to market.
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Methods: Following the CDISC consensus-based standards develop-
ment process, a development team was formed consisting of CDISC
standards and T1D experts to expand the current CDISC diabetes
standards, focusing on pediatrics, devices, exercise, and prevention. The
development process consists of five stages: Scoping, Concept
Modeling, Standards Development, Internal Review, and Public
Review, Publication.

Results: The Scoping stage was completed in February 2019; the
topics in table 1 were identified to move into the concept modeling
and standards development processes.

Conclusions: Developing clinical data standards for topics identified
during scoping for pediatrics, devices, exercise, and prevention in T1D
will enhance the existing suite of CDISC standards. Working with T1D
experts, we were able to identify key areas of data where standards
are required. By using a consensus-driven approach, we were able to
ensure that the areas of development focused on those topics that
would provide most benefit to the research community. Increasing
awareness for clinical researchers to participate in the Public Review
stages will be key to ensuring the developed standards meet the

needs of the broader community.

PO73

Costa Rica youth diabetes camp: impact on the
nutritional knowledge, attitudes towards nutritional
care plan and living with the condition of young
people with diabetes

P. Chinchilla®, A.M. Frohock?

University of Medical Sciences, Department of Dietetics, San José, Costa
Rica, 2Oxford Children’s Hospital, Paediatric Dietetics, Oxford, United
Kingdom

Introduction: DIA VIDA Diabetes Association's Youth Camp in Costa
Rica is attended by ~65 children and young people (CYP) with Type
1 Diabetes (T1DM) for an activity-based 2-night residential. Most use
meal plans of prescribed carbohydrate portions that may be reviewed
annually and are restrictive to normal eating. We measured nutritional
plan adherence, knowledge and attitudes towards diabetes(DM),
before and after the camp.

Objective: To assess the impact diabetes camp on CYPs nutritional
knowledge and attitude towards living with DM.

Methods: On Day 1 all participants were given a questionnaire to
evaluate pre-camp knowledge about nutrition, and their attitudes
towards their nutritional plan and living with diabetes. During camp
CYP were educated about nutrition and then completed a further

Pediatrics and Devices Prevention
Diabetic Ketoacidosis Events
CGM & Insulin Management
Diabetes History

Vital Signs & Growth Percentiles

Lab Tests Related to T1D Genetic Risk

Metabolic Markers
History of Viral Infections
Family History of T1D

Islet Autoantibodies

knowledge questionnaire to assess changes in their understanding. At
the close of camp, another questionnaire was completed to reassess
attitudes towards their DM.

Results: A total of 49 questionnaires were returned and suitable for
assessment. All participants had T1DM aged 10-21 years, BMI 16-36
kg/mz, HbA1c < 6.5% - >10%.16/49 respondents had seen a dietitian
in the last month.

Pre-camp: 33/49 CYP were willing to follow their plan. 23/49 felt con-
fident to follow it. 16/49 do not regularly follow their plan, most com-
monly eating more than allowed.12/49 follow their plan. 21/49 follow
their plan but eat more than they have allocated. 26/49 feel their plan
is too much or too little food for their appetite. After camp: 36/49
CYP considered they are willing to follow their plan. 28/49 felt confi-
dent to follow it.

Conclusions: Overall, the youth diabetes camp has improved CYP
nutritional knowledge and attitudes towards nutritional plans.
Although attitudes towards diabetes were unchanged, most of their
comments have empowerment and positivity. This camp is a valuable
resource to CYP living with TIDM in CR, reducing inequalities in
access to education across the country.

PO74

Person-centred education to female adolescents
with type 1 diabetes

A.L. Brorsson?, M. Lindstrém?, J. Nirs?, A. Lindholm Olinder®®

Karolinska Institutet, Department of Neurobiology, Care Sciences and
Society, Huddinge, Sweden, 2Uppsala University, Uppsala, Sweden,
SKarolinska Institutet, Stockholm, Sweden

Obijectives: To describe young women’s experiences of self-
management and support after participation in individual sessions
using the Guided Self-Determination-Young (GSD-Y) education
model.

Methods: This was a qualitative interview study including eight young
women (15-20 years) with type 1 diabetes after completing an inter-
vention individually using the GSD-Y model at Sachs children and
youth Hospital and Ersta hospital, Stockholm, Sweden. GSD-Y is an
empowerment-based, person-centred reflection and problem-solving
education model. The participants attended seven sessions and were
asked to complete specific reflection worksheets before each session.
Communication methods were used to support participants to express
themselves while reflecting on the difficult issues that emerged.

The participants were interviewed individually, and the interviews
were analysed using qualitative content analysis.

Exercise

Types of Exercise Activity and Context
Fitness and Strength Status

Activity Devices

Meal Descriptions and Nutrient Content
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Pre-camp After nutritioal education

71% 84%

[Average nutritional knowledge score]

Results: Three categories emerged from the analysis; Attitudes to dia-
betes, experiences of support and autonomy.

Young women with type 1 diabetes have a desire to live a life like
everyone else. Regarding self-management, they have high demands
on themselves. Further, they described how “traditional” healthcare
meetings did not highlight management of emotions and difficult

thoughts, loneliness, conflicts and mental illness. The reflection

worksheets facilitated this and the participants described how they
gained an increased understanding of themselves. They processed
thoughts and feelings about their illness and they described how atti-
tudes towards health care improved.

An overarching theme that emerged were; Young women need
person-centred support from healthcare staff.

Conclusions: GSD-Y is useful to empower young women with type
1 diabetes and helpful in strengthen the individual’s ability to self-
management. The traditional healthcare system needs to embrace
person-centered care to catch each person's own capabilities,

resources and objectives.
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What foods cause problematic glucose excursions
in young people with type 1 diabetes and what
strategies do families use to manage this?

T. Smith?, A. Fardon?, E. Fisher?, M. Pappas?, B. King"?, C. Smart?

1University of Newcastle, Newcastle, Australia, 2John Hunter Children's
Hospital, Newcastle, Australia

Despite accurate carbohydrate (CHO) counting and insulin dose calcu-
lation people with Type 1 Diabetes (T1D) report frustration with
unpredictable postprandial blood glucose levels (BGL's).

We aimed to

(1) identify the types of foods perceived to cause problematic post-
prandial BGL's,

(2) identify the strategies used to manage BGL's following these
foods and

(3) explore the impact of continuous glucose monitoring (CGM) on
meal-time behaviours.

This was a cross-sectional, prospective survey of 100 youth aged
2-18 years with T1D attending a regional pediatric centre in Australia.
Participants had a mean age of 13.0+3.6 yrs, T1D duration of 5.2+4.0
yrs, HbA1c of 54 mmol/mol (7.1+1.0%), 48% used insulin pumps and
52% used multiple daily injections (MDI), overall 60% used CGM.
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[Figure 1. Strategies used by families to manage problematic foods. |

Ninety-one percent of participants identified 1or more foods as prob-
lematic. The most common foods identified included pizza (60%),
pasta (55%), rice (31%), and fast foods (27%). Ninety-six percent of
participants reported using 1 or more strategies to manage BGL's fol-
lowing these foods (Figure 1). Most participants (78%) who gave addi-
tional insulin increased the dose equivalent to 7-15g of CHO/serve;

All MDI users (n=15) gave additional insulin pre-prandially. More than

half of participants (60%) were not satisfied that the strategies used
adequately lowered BGL's. The majority of CGM users (88%) reported
that CGM had increased their awareness of the glycemic impact of
foods; over one quarter (27%) had made changes to their manage-
ment, including avoiding/limiting foods (43%), eating less to treat
hypoglycaemia (38%) and altering the frequency of snacks (36%).This
study has identified the types of foods families with T1D find prob-
lematic. Sixty percent of people were dissatisfied with the efficacy of
clinical strategies to manage these foods. CGM has increased aware-
ness of problem foods. Targeted strategies are needed to improve

postprandial glycemia.
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Dietary response to hypoglycemia in adolescents
with type 1 diabetes in the Flexible Lifestyle
Empowering Change (FLEX) Intervention

D. Igudesman?, J. Crandell?, A. Cristello?, V. Zheng®, A. Kahkoska?,
E. Mayer-Davis?

University of North Carolina at Chapel Hill, Nutrition, Chapel Hill, United
States, 2University of North Carolina at Chapel Hill, Biostatistics, Chapel
Hill, United States, 3Northwestern University, School of Medicine, Evans-
ton, United States

Introduction: Adolescents with type 1 diabetes (T1D) commonly
struggle with glycemic and weight control. Hypoglycemia-induced
hunger and bingeing may contribute to cycles of restriction and
excess intake, promoting weight gain.

Obijectives: To estimate the association between a 3-level exposure
(days with no hypoglycemia, 21 episode of non-severe hypoglycemia
[54-69 mg/dL], or 21 episode of severe hypoglycemia [< 54 mg/dL])
and diet (calories [kcal] or percent calories from carbohydrate
[% carb]).

Methods: Continuous glucose monitoring (CGM) and 24-hour dietary
recalls were available on concurrent days for 123 of 258 youth in the
Flexible Lifestyle Empowering Change (FLEX) Intervention, an
18-month behavioral trial to improve HbAlc. Sequentially adjusted
linear mixed regression analyses tested the hypothesis that kcal and %
carb would be greater on days with 21 episode of hypoglycemia than
days without episodes. The fully adjusted model included demo-
graphic and clinical covariates and Diabetes Eating Problem Survey
(DEPS) score.

Results: At baseline, participants were 14.8 * 1.1 years old, 54%
female, 79% NHW, 37.4% overweight or obese, had a mean BMIz of
0.69 +0.91, HbA1c 9.4 + 1.1%, diabetes duration 6.4 + 3.6 years and
DEPS score 12.7 + 8.4. 21 episode of non-severe and 21 episode of
severe hypoglycemia occurred on 63 (22.8%) and 49 (17.8%) of days.
Differences in kcal and % carb intake by hypoglycemia (none, severe,
or non-severe) were non-significant (kcal crude and adjusted p=0.39
and 0.24; % carb crude and adjusted p=0.96 and 0.99).
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2 1 episode non-severe hypoglycemia

2 1 episode severe

No hypoglycemia, but without severe hypoglycemia, hypoglycemia,

n=164 days n=63 days n=49 days P-value
Kilocalories 1795.6 (722.5) 1857.7 (903.2) 1682.8 (706.6) 0.48
Total Carbohydrate (g) 218.3(94.2) 228.7 (108.2) 203.8 (92.3) 0.41
% kcal from 47.3(10.1) 48.7 (8.2) 48.12(9.9) 0.59

carbohydrates

[Table 1. Descriptive results: mean intake (SD) on days with no, non-severe, or severe hypoglycemia]

Conclusions: Neither kcal nor % carb intake varied by hypoglycemia
category. Further analyses may elucidate potential mixing of effects:
some individuals may experience hypoglycemia due to systematically
lower intake while others may over-correct and thus have higher
intake. Future analyses will investigate basal insulin rate as one factor

that may help differentiate these two phenomena.

P0O77

Hypoglycemia reduction using high-carb diet in
adolescents with type 1 diabetes wearing a
continuous glucose monitoring during a sport camp
S. Giorda?, D. Tinti*%, M. Trada?, I. Rabbone®?

1Center of Pediatric Diabetology, Turin, Italy, 2 University of Turin, Turin,
Italy

Introduction: An appropriate amount of carbohydrates (CHO) and cal-
ories together with an insulin therapy reduction are necessary to guar-
antee a good performance in adolescents with type 1 diabetes (T1D)
during longer physical exercise, like in school camps. Simple and com-
plex CHO are frequently needed before, during and after exercise to
avoid hypoglycemia.

Objectives: The aim of this study is to evaluate CHO consumption in
T1D adolescents before and during a sport-school camp.

Methods: Thirteen adolescents with TID from more than 1 year
(M10/F3, age 14+/- 1,7yrs, BMI 23,4+/- 1,8 kg/m 2, HbAlc 7,8 +/-
0,8 %) treated with multiple daily injections, without co-morbidities,
were enrolled to participate in a 4-day sport-school camp.

Three days before camp, all patients filled dietetic diaries reporting
total amount of CHO for all meals and snacks, analyzed from a regis-
tered dietitian. During camp, participants reduced their basal and pre-
meal insulins, as recommended by international guidelines and wore a
continuous glucose monitoring (CGM) from 3 days before until the
end of the camp. During camp we collected total daily CHO intake
and glucose supplementation to prevent hypoglycemia (< 70 mg/dL),
decided upon CGM trend arrow protocol. CGM time below range was
compared before and during the camp.

Results: No severe hypoglycemia and diabetic ketoacidosis were
observed during the camp. Time spent in hypoglycemia resulted lower
during camp (1% vs. 2,7%, p-value = 0,04).

Mean CHO daily amount before and during camp was 3,44 +/- 0,89
g/kg vs 4,13 +/- 0,99 g/kg (p-value=0,0087).

Conclusions: Despite an insulin therapy reduction according to inter-
national recommendations, an increased intake of simple and complex
CHO based on CGM trend arrow protocol is also crucial to prevent
hypoglycemia in T1D adolescents during physical activity. A registered
dietitian should be involved to give correct diet indications with a spe-
cial focus on CHO.

P0O78

A family-focused approach to healthy lifestyle
choices for adolescents with type 1 diabetes
F. Scott?, D. Harveyz, K. Hider?, C. Cooperl, C. Hines?

University Hospital Geelong, Paediatric Diabetes Service, Geelong,
Australia, 2Diabetes Victoria, Melbourne, Australia

Obijective: Children and adolescents with type 1 diabetes (T1D) have
increased risk of obesity compared with their age-matched counter-
parts, increasing their co-morbidity and diabetes complication risk.
Our aim was to develop a multidisciplinary cooking program for par-
ents and adolescents with T1D, to provide a mechanism for family
engagement while improving food choices and cooking skills.
Methods: In 2017, a collaboration between Jamie's Ministry of Food
Geelong, Diabetes Victoria and Barwon Health Paediatric Diabetes Ser-
vice supported a pilot of Jamie's' Ministry of Food (JMOF) program.
The seven-week program was tailored to families with T1D adolescents
from mixed socioeconomic status. It was run with food-trainers, dieti-
tians and diabetes educators and focused on cooking skills, healthy
food choices and carbohydrate counting. A low literacy feedback tool
was developed to assess participant satisfaction and program impact.
Results: The successful pilot led to four additional programs being run
during 2017-18 for 32 adolescents and 31 parents. The project out-
comes included: 77% of adolescents and 81% of parents tasting food
they had never eaten before; 84% of adolescents and 81% of parents
stating they had a better understanding of healthy food; 84% of ado-
lescents and 88% of parents learning new cooking skills; 91% of ado-
lescents and 94% of parents wanting more involvement in cooking at
home with their family; and 65% of adolescents and 90% of parents
planning to eat healthier food more often. A Net Promoter Score of
81.36 was achieved, indicating high satisfaction and high likelihood to
recommend to others.

Conclusion: The JMOF program for adolescents with T1D improved

participant perceptions of healthy food and taught practical cooking
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skills while providing peer support and strengthening engagement
between adolescents with T1D and their parents. It has shown to be
innovative, fun and beneficial way to support self-management of dia-

betes in adolescents.

P0O79
Quality of infants” diet does not relate to who has
type 1 diabetes in the family

R.J. Battersbyl, R.L. Thomsonz, J. Louise®, M.A. Penno?, K. McGorm?,
P.G. Colman®, M.E. Craigs'é, E.A. Davis’, M. Harris®?, A. Haynes7,
L.C. Harrison®, C. Morbey?, W.D. Rawlinson*?*3, R.O. Sinnott'4,

G. Soldatos>¢, P.J. Vuillermin'”*8, ) M. Wentworth*1°,

J.J. Couper®?, ENDIA Study Group

“Women's and Children's Hospital, Adelaide, Australia, 2The University of
Adelaide, Robinson Research Institute, Adelaide Medical School, Adelaide,
Australia, 3The University of Adelaide, Faculty of Health Sciences, Ade-
laide, Australia, “Royal Melbourne Hospital, Department of Diabetes and
Endocrinology, Melbourne, Australia, > University of New South Wales,
School of Women's and Children's Health, Faculty of Medicine, Sydney,
Australia, °The Children's Hospital at Westmead, Institute of Endocrinol-
ogy and Diabetes, Sydney, Australia, “The University of Western
Australia, Telethon Institute for Child Health Research, Centre for Child
Health Research, Perth, Australia, 8The University of Queensland, The
University of Queensland Diamantina Institute, Faculty of Medicine,
Queensland, Australia, °Queensland Children's Hospital, Queensland,
Australia, 1°Walter and Eliza Hall Institute of Medical Research, Mel-
bourne, Australia, ' Hunter Diabetes Centre, Newcastle, Australia,
2prince of Wales Hospital, Virology Research Laboratory, Serology and
Virology Division, South Eastern Area Laboratory Services Microbiology,
Sydney, Australia, 13University of New South Wales, School of Medical
Sciences, Faculty of Medicine, Sydney, Australia, **University of Mel-
bourne, Melbourne eResearch Group, School of Computing and Informa-
tion Services, Melbourne, Australia, *>Monash University, Monash Centre
for Health Research and Implementation, School of Public Health and
Preventative Medicine, Melbourne, Australia, **Monash Health, Diabetes
and Vascular Medicine Unit, Melbourne, Australia, *”Deakin University,
Faculty of Health, School of Medicine, Geelong, Australia, *8Barwon
Health, Child Health Research Unit, Geelong, Australia

We aimed to compare the impact of different family probands on the
quality of the ENDIA infants' diet. ENDIA is an early life cohort fol-
lowing children at-risk of type 1 diabetes (T1D) with a mother, father
or sibling with T1D. Parents' nutrition knowledge influences children's
preferences and intake. We hypothesised that having a T1D sibling
would improve the infant's diet quality, compared to having a T1D
parent, due to more recent nutrition education. We also measured
other influences on infant diet.

Infant diet was recorded using three telephone assisted 24 hour
recalls on weekend and weekdays with photograph-guided reports of
portion sizes. Data were analysed in Foodworks Professional Version
8, Australia. Linear regression models, with generalised estimating
equations, compared diet intake between infants.

Diet intake of 433 infants, mean age 12.6 months (SD 0.7), did not
show a statistically significant difference depending on whether their
mother (58%), father (31%) or sibling (11%) had T1D. Mean infant
weight z -score was 0.46 (SD 1.09). Mother probands were 32.9 (4.6)
years, fathers 35.4 (5.1), siblings 7.6 (3.3). TA1D duration [median
(IQR)] was 17.8 (11.6-24.8) years for mothers, 17.4 (9.9-25.2) fathers,
3.2 (1.7-4.6) siblings. Energy intake in all groups exceeded daily

requirements by 440-743 kilojoules (excess 13-23% of recommended
intake) and protein intake of 38.2 (14) g was triple the estimated daily
requirement. Increase in maternal age by one year was associated
with a decrease in infant daily sodium intake of 7 mg (95% CI 2.11 -
12.54, p=0.006). Infants with any sibling had a daily increase of 0.3
teaspoon of added sugar (95% CI 0.02 - 0.062, p=0.03) and 74 mg of
sodium (95% CI 24-125, p=0.004).

Infant diet quality was not improved by having a sibling with T1D and
more recent nutrition education. Infants with any sibling had
increased intake of salt and sugar. Most infants consumed excess
energy but their weight remained in the healthy range.

P0O80

Translation, cultural adaptation and validation of the
Ped Carb Quiz (PCQ) in Chilean children, youths and
adults with type 1 diabetes

M.T. Onetto?, S. Costa?, Y. Zapata®, B. Grassi?, J. Pelicand®,
AK. Jimenez*, N. Vergaras, F. Riera®

pontificia Universidad Catdlica de Chile, Nutrition, Diabetes and Metab-
olism, Santiago, Chile, 2Universidad del Desarrollo, Department of Psy-
chology, Santiago, Chile, Universidad Mayor, Nutrition and Dietetics,
Santiago, Chile, “Universidad de Valparaiso Campus San Felipe, Medicine
School, San Felipe, Chile, >Pontificia Universidad Catdlica de Chile,
Endocrinoly Pediatrics, Santiago, Chile

Introduction: Patients with type 1 diabetes (TIDM) require self-
management education. A knowledge transfer process to develop the
skills needed for diabetes self-care. Carbohydrate counting is an
important tool for intensive glycemic management, as it allows the
patient to achieve optimal glycemic control while improving their
quality of life, by eating a broad diet. The tools for assessing carbohy-
drate counting and insulin dose calculations need to be adapted to dif-
ferent ethnographic realities, in order to achieve a better A1C and
time in range.

Objective: To translate, culturally adapt and validate the Ped Carb
Quiz (PCQ) in Chilean children, youths and adults with type
1 diabetes.

Methods: The original version of the PCQ was translated using a
forward-backward technique, culturally adapted, analyzed by a multi-
disciplinary expert panel and pilot-tested in 50 patients. The resulting
questionnaire, CCQ (Chilean Carb Quiz), was administered to 93 Chil-
ean youths, adults, and parents of children with type 1 diabetes. Valid-
ity was assessed using the Spearman's correlation coefficient and the
Mann-Whitney test. CCQ scores were correlated with A1C, expert
assessment, and the use of continuous glucose monitor (CGM). To
test reliability, Cronbach's Alpha and Split-half methods were used.
Results: CCQ scores ranged from 28.0% to 67.5% with a mean of
57.38 (SD=7.97). A Cronbach’s alpha of 0.79 and a Split-half correla-
tion of ry(93) = .427, p < .001, supported a high level of internal con-
sistency. There was a negative correlation between CCQ scores and
A1C r(86) = -.281, p < .001 and a positive correlation between CCQ
scores and Expert scores r5(92) = .434, p < .001. CCQ scores for CGM
users (mean rank = 52.57) were significantly higher than for non CGM
users (mean rank = 35.65), U = 615,z =-2.917, p = .004.
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Conclusion: The Chilean version of the PCQ, CCQ, is a valid and reli-
able instrument for assessing carbohydrates counting and insulin dose

calculation.

P081

Dietary intake and physical activity of a well-
controlled group of children with type 1 diabetes
mellitus

M. Karipidoul'z, E. Samara?, C. Michalopoulosl, C. Anastasiou?,
C. Bartsocas?, M. Yannakoulia®

lHarokopio University, Department of Nutrition & Dietetics. School of
Health Sciences and Education, Athens, Greece, 2MITERA, Children's Hos-
pital, Athens, Greece

Objective: Aim of this study was to assess the dietary intake and
physical activity of children and adolescents with Type 1 Diabetes
Mellitus (T1DM) and to compare these parameters with a group of
healthy controls without TIDM.

Methods: The sample consisted of 80 children and adolescents,
41 with TIDM (age: 11.4+4.5 years) and 39 age-, body mass index
(BMI)- and sex- matched healthy controls without TIDM. Dietary
intake was evaluated through two 24h recalls. Physical activity was
measured using the Self-Administered Physical Activity Checklist, vali-
dated for Greek children.

Results: Participants with TIDM were well controlled according to
ISPAD guidelines (HbA1lc: 7.1+1%). Their daily energy intake (DEI)
was lower (15971280 vs 2031+429 kcal, P< 0.05), as well as energy
derived from carbohydrates (44.8+6.5% vs 48.1+6.6% of DEI, P=0.03)
compared to the control group. Although T1DM participants had
higher % of calories from proteins (19+2.8% vs 16+1.8% of DEI,
P=0.00), they had lower % of saturated fatty acids (11.8+2.3% vs 14.1
+2.3% of DEIl, P=0) and higher % of monounsaturated fatty acids
(17.7£4.7% vs 14.6+4.5% of DEI, P=0.004). They were also consum-
ing higher amounts of fiber, vitamin A and D. Regarding physical activ-
ity, the group with TIDM spent more time in sedentary activities
compared to their peers without T1IDM (2.42+1.83 vs 1.12
+0.77 hours/day, P=0.008), yet they met the guidelines of ISPAD to
be physically active for at least 60 minutes/day (87+64 min/day).
Conclusion: The results of this study indicate that children and adoles-
cents with well controlled T1DM adopt a healthier diet but they spent
more time in sedentary activities compared to their age-, BMI- and
sex- matched peers without TIDM. T1DM-related health profes-
sionals should encourage their young patients to adhere to a healthy

lifestyle, including also regular physical activity.
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The role of zinc supplementation as an adjuvant
therapy for pediatric patients with p-thalassemia
major complicated with diabetes mellitus

R. Mahmoud Asaad Matter?, N. Elbarbary?, E. Abdel Rahman Ismail?,
Y. Wagih Darwish?, A. Shafik Nada>, V. Philip Banoub®

1Diabetes Unit, Department of Pediatrics, Faculty of Medicine, Ain Shams
University, Cairo, Egypt, 2Department of Clinical Pathology, Faculty of

medicine, Ain shams University, Cairo, Egypt, 3Drug Radiation Research
Department, National Center for Radiation Research and Technology,
Egyptian Atomic Energy Authority, Cairo, Egypt

Introduction: The development of abnormal glucose tolerance in
B-thalassemia major (B-TM) is associated with alteration in oxidant-
antioxidant status. Zinc is an anti-oxidant and an essential element for
insulin synthesis, storage and secretion.

Objectives: This randomized-controlled trial assessed the effect of
oral zinc supplementation on glucose homeostasis in pediatric f-TM
patients complicated with diabetes mellitus (DM).

Methods: Eighty patients were randomly assigned into two groups;
intervention group which received oral zinc in a dose of 40 mg daily
for 12 weeks and placebo group. Hemolysis markers, serum ferritin,
lipid profile, fasting blood glucose (FBG), fructosamine, fasting C pep-
tide, urinary albumin excretion (UAE) and serum zinc levels were
assessed. Homeostatic model assessment insulin resistance (HOMA-
IR) was calculated.

Results: Baseline clinical and laboratory parameters were consistent
among both groups. Baseline zinc levels were decreased in both
groups compared with control values. After 12 weeks, supplementa-
tion with zinc for the intervention group resulted in a significant
decrease in indirect bilirubin, lactate dehydrogenase, serum ferritin,
triglycerides, total cholesterol, FBG, fructosamine, HOMA IR and
UAE, while fasting C peptide was higher compared with baseline
levels and with placebo group (p< 0.05). Baseline serum zinc was neg-
atively correlated to FBG (r=-0.534, p< 0.001) and fructosamine
(r=-0.555, p< 0.001) while positively correlated to fasting C peptide
(r=0.777, p=0.002).

Conclusions: Zinc supplementation as an adjuvant therapy in p-TM
patients with DM possibly potentiates the efficacy of chelation in
reducing iron burden and hemolysis. Thus, zinc decreased hyperglyce-
mia, increased insulin secretion and improved glycemic control and
dyslipidemia without any adverse effects.

P0O83

Automation of exercise management by an ideal
artificial pancreas (AP) system: perspectives from
youth with type 1 diabetes (T1D)

L. Roethke?, P. Commissariat®, J. Finnegan?, D. Butler, L. Volkening?,
E. Dassau®®, S. Weinzimer?, L. Laffel®

!Joslin Diabetes Center, Boston, United States, ?Yale School of Medicine,
New Haven, United States, *Harvard John A. Paulson School of Engineer-
ing and Applied Sciences, Cambridge, United States

Objectives: In T1D, glucose management during physical activity
remains challenging due to varied and unpredictable effects on glu-
cose levels; emerging AP systems seek ways to overcome these diffi-
culties. We interviewed youth with T1D to explore desired features
and capabilities of an ideal AP system for exercise.

Methods: Semi-structured interviews were conducted at two diabetes
centers with 39 youth, ages 10-25 years with T1D duration 21 year.
Interviews were transcribed, coded, and underwent thematic analysis.
Participants (72% female, 82% white) were (M+SD) aged 17.0
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+4.7 years, with T1D duration 9.4+4.9 years and HbAlc 8.4+1.1%,;
79% were pump-treated and 82% used CGM.

Results: Nearly all youth endorsed need for a system to prevent glu-
cose drops during and after exercise; however, preferences for how a
system would avoid hypoglycemia varied. Commonly suggested fea-
tures included individualized basal profiles for exercise and automatic
insulin dose adjustments based on glucose trends. Youth also pro-
posed novel features such as automated glucose delivery, a heart rate
monitor to recognize exercise, and the system's ability to learn per-
sonal glucose patterns and adapt system responses based on previous
exercise. Notably, many youth did not endorse a need for full automa-
tion. Instead, several youth acknowledged limitations related to an AP
system's ability to recognize exercise, prevent lows, and engender
trust in the system, resulting in a preference by some youth to manu-
ally inform the system of exercise initiation or self-manage exercise
entirely.

Conclusions: The majority of youth with T1D endorsed need for an
ideal AP system to avoid hypoglycemia during exercise as fundamen-
tal, and many valued system automation as an opportunity to reduce
self-care burdens. Future AP developers must acknowledge youths'
personalized approaches to glucose management during exercise and
provide options for user customization to optimize trust in the

system.

P084
Partial remission in childhood onset diabetes type
1 - does physical activity matter?

M. Jamiolkowska?, B. Glowinska-Olszewska®, M. Rydzewska?,

M. Kuleszaz, M. Olszewska?, A. Bossowski®

IMedical University of Bialystok, Department of Pediatrics, Endocrinol-
ogy, Diabetology with Cardiology Division, Bialystok, Poland, 2Medical
University of Bialystok, Students' Research Group at the Department of
Pediatrics, Endocrinology, Diabetology with Cardiology Division,
Bialystok, Poland

Objectives: The aim of the study was to elucidate the influence of
regular physical activity (PA) on metabolic control, insulin requirement
and prevalence of partial remission (PR) in children and adolescents
diagnosed with type 1 diabetes (T1D)

Methods: The study focused on a gorup of 125 patients newly diag-
nosed with T1D, aged 3,5-18yrs (mean 10yrs) who were cou-
ntinuously followed over 2 years. All the patients were controlled
every 3 months in an outpatient clinic and adviced with PA rec-
comendations according to ISPAD and WHO Guidelines at every visit.
We analyzed: anthropometric parameters, HbA1c, C-peptide secre-
tion and daily insulin requirement (DIR). Patients’s PA level was ana-
lyzed using self-designed questionnaire. We determined PR based on
HbA1c and DIR.

Results: According to questionnaire we classified 43% of our patients
as physically-active. Age, HbA1lc, DIR and BMI-SDS at the diagnosis
were similar in both groups. Over time the physically-active group
presented lower DIR than non-active peers after 3 months, 6 months
and 2 years (p< 0,05). HbAlc after 2 years was also lower in that
group (6,5% vs. 6,9%, p< 0,05). There was no significant difference in
fasting C- peptide secretion between groups after 2 years observa-
tion. At discharge from hospital the prevalence of expected PR
(assessed as DIR< 0,5 U/kg/24h with normoglycaemia) was similar in
both active and non-active patients (44% and 40%), but after 3 months
we observed higher PR prevalence in physically active group (70%
vs. 55%) that lasted over time, resulting in 44% of active patients
vs. 13% of non-active ones after 2 years (p< 0,05).

Conclusions: PA plays a crucial role in diabetes management, however
not all of the young patients with T1D meet the recommendations.
Our study confirms the impact of PA on HbA1c and insulin require-
ment since the disease onset. The results highlight the potential of
regular PA in extending the time of PR phase, that is lately in a great
interest of research.
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Targeting post breakfast hyperglycemia with
protein based foods may reduce macro vascular
disease risk?

S. Shah?, B. Saboo?

Diacare - Diabetes and Hormone Clinic, Ahmedabad, India

Objectives: Post Breakfast hyperglycemia is a very frequent phenom-
enon in people with Type 2 diabetes. Post meal hyperglycemias are
independent risk factor for macro vascular disease. Intensive treat-
ment of diabetes can significantly decrease the development or pro-
gression of macro vascular diseases.

Method: The present study was designed to examine differences
among type 2 young Adults to see the impact of replace protein based
breakfast with cereal based

The study was conducted at diabetes clinic Ahmedabad july 2018 to
oct 2018.

40 type 2 patients were selected with post breakfast hyperglycemia
age group was 25 to 40 years.

The study involved the implementation of protein base breakfast.
Against cereal based diet like paratha,bhakhri.roti, khakhra, upma,
poha, idlies, Bread and breakfast cereals.

Results: It was observed that fasting sugar levels were independent
on different diet and medicines however post breakfast sugar levels
were dependent on the type of diet consumed and average 56 mg/dl
post breakfast blood sugar reduction with protein base foods com-
pared to rice, wheat, or cereal combination.

Conclusion: As per popular hypothesis cereal based breakfast is
healthy for diabetes Therefore, the real question seems to be, because
CVD is major cause of morbidity and mortality in patients with diabe-
tes. In type 2 diabetes understanding the impact on CVD events of
treatment directed at specifically lowering post prandial glucose is

crucial.
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Comparative analysis between the expected and
actual nutrients content of blenderized-formulated
tube feeds administered in Lagos University
Teaching Hospital, Lagos, Nigeria

J.0. Akuirene!, T.J.P. Ide?, O.E. Ogbonna?, J.E. Mgbang?,

G.T. Fadupin?, P.O. Chimah?

University of Calabar/ University of Calabar Teaching Hospital, Human
Nutrition and Dietetics, Calabar, Cross River State., Nigeria, 2University
of Ibadan, Human Nutrition, Ibadan, Oyo State., Nigeria, 3Lagos Univer-
sity Teaching Hospital, Nutrition and Dietetics, Idi-Araba, Lagos State.,
Nigeria

Objectives: The purpose of this study was to determine the actual
amount of energy and protein in the blenderized-formulated tube
feeds (BFTF) administered to a paediatric patient in relation to his

expected prescribed amount.

Methods: This was a cross-sectional analytical study that adopted a
random sampling approach. A paediatric patient was randomly chosen
from the pool of paediatric patients to be administered BFTF the pre-
ceding day. Patients' nutritional prescription information was obtained
from the hospitals' Dietetics Department. Two samples of the BFTF
prepared in the Dietetic kitchen for the patients was collected on two
occasions from provisional increase made, and analysed for total
energy, carbohydrate (CHO), protein and fat content using the AOAC
international methods.

Results: The mean and standard deviation of the nutrient content in
the BFTF actual amount served (61.50+1.05g protein, 75.17+4.67g
fat, and 112.17+6.59g CHO), expected amount to be served (89.67
+4.18g protein, 109.83+1.17g fat, and 163.50+1.87g CHO), and the
difference between them (28.50+4.64g protein, 34.67+3.72g fat, and
51.33+5.57g carbohydrate) was significantly different among some of
the nutrients in the two samples collected (p<0.05). On average per
100ml of the actual BFTF was 85.51+4.92kcal energy, 3.79+0.23g
(18%) protein, 4.69+0.55g (49%) fat, and 6.85+0.41 (33%) CHO,
respectively. The two samples collected and analysed showed discrep-
ancies between the macronutrients content in both the actual and
expected amount of BFTF administered.

Conclusion: This study affirms the variability in energy, protein, fat,
and CHO of the expected and actual amount of BFTF administered to
the paediatric patient. Since nutrients discrepancies are determinant
to patient outcome, it is recommended that a standardized BFTF,
meticulously prepared, be used for maximum effectiveness and acces-
sibility benefits

PO87

Community based research on malnutrition &
diabetes: a cross section survey in children of urban
slum of Surat (Gujarat)

P. Surati®, Dr.Surati Pareshkumar Bharatbhai

YIPH-G, Public Health, Amroli, India

Background: The WHO Global Database on Child Growth and Malnu-
trition seeks to contribute to the transformation of this cycle of pov-
erty, malnutrition and disease into a virtuous one of wealth, growth
and health.

Aim: Assessment of Malnutrition & Diabetes in Urban Slam.
Objective:

1) To assess magnitude of Malnutrition in Urban Slum.

2) To study magnitude of malnutrition in different age groups and
among boys and girls of urban slums.

3) To compare different anthropometric indices.

Methods:

Study design: Cross sectional study

Study area: Aaganwadi center in urban slum area which is attached to

Surat based Aaganwadi Training center was selected for study.
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Sample Size: 91 children (0-6 years) of urban slum registered in an
anganwadi Centre in Udhna.

Analysis: Data was entered and analysedin Microsoft Excel 2010
sheet by using SAM guidelines-latest as per GOI.

UHCRC Surat team took approval for study; appropriate IEC was
shorted and Consent was given by parents of children.

Findings: Out of 91 children, 41(45%) children were normal. 32%
were moderately underweight and 23% children were severely under
weight.

Malnutrition as well as severe malnutrition is high among children
who most irregularly participating at AWC activities.

In this study indices used are Wt/Age to detect underweight chil-
dren, Wt/Ht and MUAC to detect wasting. Comparative analysis of
these indicates that under weight children are more that wasted
children. 75% of SAM children are in SUW. Diabetes child was
mostly family history, Most of child were malnourished who have
Diabetes.

Conclusions: The SMC health dept. with its unique infrastructure,
AWC network and initiatives like Urban IMNCI, with quality
screening for malnutrition and supportive supervision can reduce
malnutrition rate as well as rate of SAM responsible for child

mortality.
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Carbohydrate counting and its impact on glycemic
control & insulin dose titration in children and
adolescents with typel diabetes mellitus in India
S. Sheryll, K. Pathak?, S. Syed2

INurture Health Solutions, Mumbai, India, 2Nurture Health Solutions,
Nutrition, Mumbai, India

Introduction: India ranks second amongst the top 10 countries world-
wide with 16,800 new cases of children and adolescents with typel
diabetes being diagnosed each year.

Objective: The purpose of this study was to understand the impact of
carbohydrate counting in improving glycemic outcomes and insulin
dose titration in children and adolescents with type1l diabetes.
Materials and methods: 52 subjects with type 1 diabetes mellitus
were enrolled.Subjects were divided into study and control group
based on their ability to implement carbohydrate counting. These two
groups were further sub-divided into four groups based on their cur-
rent age.13 subjects in the age group of 4 to 12 years (Group 1) &
13 subjects in the age group of 13to19 years (Group 2) were included
in the study group(on carbohydrate counting). 26 subjects of the simi-
lar age group following a conventional meal plan were included in the
control group (Group 3 & Group 4). At enrolment,each of the 52 sub-
jects was on a total daily insulin dose of more than 1 unit/kg body
weight.Subjects in Group 1 and 2 were educated on carbohydrate
counting based on their ICR using educational tools.Glycemic control
and insulin dose titration was evaluated in both groups at baseline
and end of the study.

Results: HbA1lc decreased by 3.6%in Group 1 vs1.9% (p< 0.05) in
Group 3 and insulin dosage decreased by 0.4 U/kg body weight in

Group 1 vs 0.1 U/Kg body weight (p< 0.05) in Group 3. In Group
2, HbA1c decreased by 2.3% (p< 0.05) and insulin dosage decreased
by 0.3 U/kg body weight (p< 0.05) whereas no improvement was seen
in Group 4.

Conclusions: Counseling by a dietician using both carbohydrate cou-
nting and conventional meal plan helped in improving glycemic
control.However,carbohydrate counting had a comparative edge as it
showed better outcomes compared to the conventional meal plan in
improving glycemic control and reducing insulin dosage.
Hence,carbohydrate counting is an effective tool in managing individ-

uals with type 1 diabetes mellitus.
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The inhibitory effect of Surya Namaskar yoga
therapy with Aloe-Vera juice on the increase in
postprandial blood glucose in type 2 diabetic
patients in west Delhi metro population

P. Kumar?, V. Sharma2, N. Baquer1

! Jawaharlal Nehru University, School of Life Sciences, New Delhi, India,
2Shri Mahamayta Vaishnav Devi Mandir Research Institute,, Department
of Applied Sciences, New Delhi, India

Objective: According to World Health Organisation, a disease of
the middle-aged and elderly, type 2 diabetes has recently escalated
in all age groups and is now being identified in adolescents and
children, especially in high-risk Indian populations living in metro
cities. The aim of the present study was to determine the impact
of Surya Namaskar yoga therapy with Aloe-Vera juice on the blood
glucose level in type 2 diabetic patients in west Delhi metro
population.

Method: The study involved 130 participants, of which 65 were
involved and 65 were not involved (control group) in exercise.
Using a cross-sectional design, which includes age, family history of
diabetes, exercise status and waist circumference, fasting glucose &
insulin, glucose tolerance test (GTT), and glycosylated hemoglobin
(HbA1c) were recorded. Diabetic patients were treated for one
hour for Surya Namaskar yoga therapy (time duration of 06:00-
07:00 A.M) early morning with 100 ml Aloe vera juice drink after
exercise for one month. In both groups, the level of blood glucose
was measured at arrival after they had standard brunch, a total of
250 Kcal. In both groups, the level of blood glucose was measured
after 120 minutes.

Results: After one month of treatment there were significant changes
in glucose, insulin and glycosylated haemoglobin levels compare to
normal levels with changes in life style. We found the inhibitory effect
of Surya Namaskar yoga therapy with Aloe-Vera juice on the increase
in postprandial blood glucose. This process leads to a balanced energy
level which in turn leads to a healthy life.

Conclusion: Type 2 diabetes can be controlled and regulate by
treating patients with Surya Namaskar yoga therapy and Aloe-Vera
juice in diabetic patients without using any harmful drugs. Our study
indicated the importance of daily opportunities for Surya Namaskar

yoga therapy in patients with diabetes.
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Altitude hiking in non-experienced people with type
1 diabetes: importance of CGM, prior preparations
and insulin adjustments to minimize the risk of
hypoglycaemia

K.A. Gajewska®?, J. Calvo®, D. Rojas Jiménez?4, P. Chinchilla Ortega?,
L. Fogarty?®, M. Al- Bahar?, K. BoumakiZ, M. Ulloa Cantillano®,

L. Marchand?, D. Molina?, R. Rojas7, G. Griffiths®, League of
Diatheletes

lRoyal College of Surgeons, Population Health Sciences, Dublin, Ireland,
?League of DiAthletes, N/A, United Kingdom, *Hospital San Vicente Paul,
Endocrinology, San José, Costa Rica, 4Hospitfal Nacional de Ninos, San
José, Costa Rica, °Dash Sports Education, San Francisco, United States,
SAsociacién Dia Vida, N/A, Costa Rica, Asociacién Dia Vida Dia, N/A,
Costa Rica, 8League of DiAthletes, London, United Kingdom

Objectives: Exercise in high altitude, high temperature and humidity
can be challenging for people with type 1 diabetes (T1D) and diabetes
control. Continuous Glucose Monitoring (CGM) may be helpful in
reducing the episodes of hypoglycaemia. The aim of this study is to
analyse the diabetes control and safety in participants of “The League
of DiAthletes Global Challenge”.

Methods: 11 adults with T1D, not experienced in altitude hiking, took
part in a 3- days trek in Costa Rican tropical forests. The 47-km long
trek (14/7.5/16 km per day) included downhill and uphill parts. The

highest altitude was moderate (2100 m), with the humidity of
80-90%, and variable temperature (12 to 35C degrees). The day
before the trek all participants received advice on diabetes manage-
ment, dietary recommendations, and began to use Dexcom G5/Gé
(10/1) CGM (9 of 11 people for the first time or after a long break).
Diabetes-related data pre and post challenge were collected (diabetes
review questionnaire), as well as CGM downloads (Clarity): time-in-
range (TIR), frequency of hypo- and hyperglycaemia, and Patterns.
Results: All participants (6/5 F/M average age 27, diabetes duration
20 years, 3 insulin pumps users) completed the challenge with no
adverse events such as severe hypoglycaemia or DKA. At baseline, the
average A1C was 6.9%, and total daily dose (TTD) was 49.6 insulin units.
Average time of exercise was 7 hours 45 minutes a week (varied from
1 to 18h). The most frequent intervention during the challenge were
basal (average: -30, from -10 to 50%) and prandial insulin (varied from
none to - 100%) reductions. Average BG was 190 mg/dl (SD: 67 mg/dl),
TIR - 38% (2.4% below and 54% above the target). There were no
adverse events. “Night-time highs” was the most popular pattern.
Conclusions: Prior preparations, insulin reductions and CGM use were
important in minimizing the risk of hypoglycaemia during altitude hik-
ing in high humidity and temperature in non-experienced hikers
with T1D.
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The association between socioeconomic status and
severity of diabetic ketoacidosis at onset of type

1 diabetes

S. Ojukwu?, T. Lipman?, E. Lowenthal?, C.P. Hawkes*

1Children's Hospital of Philadelphia, Endocrinology, Philadelphia, United
States, 2Children's Hospital of Philadelphia, Global Health, Philadelphia,
United States

Objective: To determine the association between socioeconomic sta-
tus and diabetic ketoacidosis (DKA) at initial diagnosis of type 1 diabe-
tes mellitus (T1DM).

Methods: We retrospectively analyzed inpatient records of patients
admitted to the Children's Hospital of Philadelphia with new onset
T1DM from January 2010 to December 2013. Included subjects were
< 19 years old, had pH recorded at diagnosis, and were positive for at
least one diabetes related autoantibody. Socioeconomic status (SES)
was defined according to the 2014 US census bureau's median house-
hold income based on the patient's census block.

Results: 448 patients met inclusion criteria; 48% (n=216) were female,
21% (n=93) were African American, 72% (n=320) were Caucasian, and
average age at diagnosis was 9.9 * 4.2 years. At diagnosis, 14.5%
(n=65) were <5 years old, 51.5% (n=231) were 5-12 years old and
34% (n=152) were >12 years old. The mean of the 2014 median
household income was $78,980 + $34,018. Mean initial pH was 7.31
+.13. In multivariate analysis, median household income was indepen-
dently associated with initial pH after controlling for sex and age at
diagnosis (p=0.027).

Conclusions: SES defined by neighborhood median household income
is associated with the initial pH at diagnosis. DKA at diagnosis is
increased in those with lower SES. These findings can be used to iden-
tify and implement prevention strategies including increased aware-

ness in targeted low SES communities.

P093
Type 2 diabetes in children in Kuwait: results from
the Childhood-Onset Diabetes eRegistry (CODeR)

H. Al-Kandari®?, D. Al-Abdulrazzaq®?®, L. Davidsson?, A. Al-Tararwa®,
F. Al-Shawaf°, F. Mandani, F. Al-Hussaini’, M. Qabazard®,

D. Haddad?, M. Al-Mahdi’, A. AI—Enezy9, F. Al-Jaser®, H. Al-Sanae®,
A. Al-Adsani®, I. Al-Basiri®, A. Shaltout®, M. Abdul-Rasoul®

1Dasman Diabetes Institute, Population Health, Kuwait, Kuwait, 2Far-
waniyah Hospital, Ministry of Health, Peadiatrics, Kuwait, Kuwait, SFac-
ulty of Medicine, Kuwait University, Peadiatrics, Kuwait, Kuwait,
4Farwaniyah Hospital, Ministry of Health, Pediatrics, Kuwait, Kuwait,
>Mubarak Al-Kabeer Hospital, Ministry of Health, Peadiatrics, Kuwait,
Kuwait, Sabah Hospital, Ministry of Health, Peadiatrics, Kuwait, Kuwait,
’Al-Addan Hospital, Ministry of Health, Peadiatrics, Kuwait, Kuwait, 8-
Amiri Hospital, Ministry of Health, Peadiatrics, Kuwait, Kuwait, °Jahra
Hospital, Peadiatrics, Kuwait, Kuwait, 1°Dasman Diabetes Institute,
Kuwait, Kuwait

Background: Type 2 diabetes (T2D) has been emerging as a public
health problem in children and adolescents worldwide. Despite this,
there has been paucity of data accurately assessing T2D in Kuwait.
The aim of this study is to report the incidence of T2D in children in
Kuwait.

Methods: As per the 2018 ISPAD guidelines, all Kuwaiti patients
(aged 0-14 years) who were newly diagnosed with T2D registered
through the Childhood-Onset Diabetes eRegistry (CODeR) during the
period of 2011-2013 were included in the study.

Results: During the study period, a total of 32 patients were dia-
gnosedwith T2D. The male to female ratio was 1.0. The crude inci-
dence rate was 2.5 (per 100,000). At diagnosis, the mean agefor males
was 12.9 years (+1.2) and for females 11.5 years (+2.0) (p=0.025). The
mean body mass index SDS as per the WHO standards was at diagno-
sis was 3.4 SDS (+1.2) and the mean HbA1C was 9.9% (+2.7) with no
gender difference.Median C-peptide level was 1376.0 pmol/L
(1000.0, 1630.0) and insulin level was 29.1 plU/ml (14.3, 45.5).
Conclusion: We present the first report on incidence rate of T2D in
Kuwait. Due to the increasing rates of T2D in children and adoles-
cents associated with obesity, active screening for T2D is needed to
identify and treat patients at an early stage to avoid long-term
complications.

P094

Is low sun exposure during early life a risk factor for
type 1 diabetes?

K. Miller?, E. Davis®, P. Hart?, R. Lucas”, N. de Klerk!

Telethon Kids Institute, Nedlands, Australia, 2University of Western
Australia, Crawley, Australia, Sperth Children's Hospital, Endocrinology,
Nedlands, Australia, “The Australian National University, National Centre
for Epidemiology and Population Health, Canberra, Australia

Obijectives: The study investigated the relationship between ambient
UVR levels, during early life, and subsequent risk of T1D.

Methods: A nested case-control study using linked data from the
Western Australian Children's Diabetes Database (WACDD), Mid-
wives Notification System and Mortality Register. Cases (n=1,869)
included all children born in WA between 1980 and 2014 with a diag-
nosis of T1D on the WACDD. Population-based controls (n=27,209)
were randomly selected from all live births in WA during the same
period who were the same sex, born on the same day, were still alive
and had no T1D diagnosis by the time of diagnosis of their matched
case. Location specific UVR data was obtained from NASA satellite
archives; temperature data from the Australian Bureau of Meteorol-
ogy. UVR and temperature was calculated by summing recorded daily
erythemal UV dose and minimum temperatures for each trimester of
pregnancy and the first year of life. Conditional logistic regression was
used to estimate effects of UVR and temperature on T1D risk for each

trimester and quarter of the first year of life adjusting for maternal
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age, ethnicity, maternal diabetes, delivery method, gestational age,
birth weight and parity.

Results: Dividing UVR levels into quartiles, the risk of T1D was 32%
lower in offspring of women with UVR levels in the highest quartile
during their third trimester compared with the offspring of women
with levels in the lowest quartile (p=0.03). No association was
observed for UVR in the first or second trimesters and offspring T1D
risk. Higher UVR in the first nine months of life, particularly months
3-6 (aRR 0.84 per 100KJ increase, p=0.02), was associated with a sig-
nificantly decreased risk of T1D in later life.

Conclusion: In this study, examining ambient UVR levels throughout
pregnancy and infancy and T1D risk, higher UVR in the third trimester
and first nine months of life was associated with significantly lower
T1D risk in later life.

P095

Epidemiology and remission phase of type

1 diabetes mellitus in infants and toddlers

K. Podolakoval, L. Barak®, E. Jancova®, J. Stanik?, L. Podracka®

1National Children Hospital, Department of Pediatrics, Bratislava, Slova-
kia, 2Institute of Experimental Endocrinology, Biomedical Research Cen-
ter, Slovak Academy of Sciences, Bratislava, Slovakia
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Obijectives: Prevalence of Type 1 diabetes (T1D) in children under
3 years is increasing worldwide. We aimed to 1. study the prevalence
of the early onset T1D in Slovakia, and 2. find indicators of the onset
and duration of post-initial remission in ifants and toddlers.

Methods: Children included in the study (n=91) had T1D onset
< 3 years and were diagnosed in Children Diabetes Centre of the Slo-
vak Republic. Clinical and laboratory parameters associated with the
post-initial remission were evaluated retrospectively.

Results: Incidence of T1D in the age group of patients < 3 years annu-
ally increased by 5.4% (Cl: 3.9-6.8; p < 0.001) during the last two
decades (1996-2017). Sixty three of 91 children (69.2%) had
ketoacidosis at the diagnosis of diabetes. Remission phase (insulin
requirement less than 0.5 U/kg/day and HbA1c level < 8.0%) was
observed in 42 (46.2%) of children, whereas 5 children (11.9%) had a
complete remission without insulin treatment. Initial pH was signifi-
cantly associated with both 1. the presence of remission in forward
logistic regression (R? = 0.370, B = 8.86+2.06, p=0.001), and 2. the
duration of the remission in forward linear multiple regression analysis
(AR? 0.207, B = 23.28+6.35, p< 0.001).Conclusion: Initial pH may be
one of the key factors influencing the remission. Therefore, campaigns

focusing on the early diagnosis of T1D could be beneficial.

PO9%96

Real-world self-management behavior and glycemic
status of pediatric and adolescent with diabetes

T. Sheng?, L. Parks?, M. Greenfield?, M. Clements®

1Glooko, Inc., Mountain View, United States

Obijectives: Digital diabetes management tools have the potential to
offer insights into real-world self-management behavior and glycemic
status. In the current retrospective observational study, we aim to
characterize self-management behavior and glycemic status of pediat-
ric and adolescent individuals with diabetes.

Methods: We surveyed self-monitoring of blood glucose (SMBG)
behavior and glycemic data collected from pediatric and adolescent
patients from January 2018 through December 2018 from the Glooko
data warehouse.

Results: Data from 41690 pediatric and adolescent users were
included in this study. Among patients with demographic information
available, 50.4% were female, 94.9% had type 1 diabetes, and 4.2%
had type 2 diabetes. Stratifying by age group, patients aged 1 to
6 years (n = 4512) shared 3.4 SMBG checks with Glooko daily (IQR:
2.1 - 4.7), had average blood glucose of 195.0 mg/dl (IQR: 163.2 -
227.2), and had 44.4% of SMBG readings in-range (70 - 180 mg/dl;
IQR: 33.3% - 58.9%). Patients aged 7 to 12 (n = 15080) performed 3.1
SMBG checks daily (IQR: 2.0 - 4.2), had average blood glucose of
202.0 mg/dl (IQR: 166.3 - 243.3), and had 41.0% of SMBG readings
in-range (IQR: 29.1% - 56.9%). Patients aged 13-17 (n = 22098) per-
formed 2.1 SMBG checks daily (IQR: 1.2 - 3.2), had average blood glu-
cose of 206.8 mg/dl (IQR: 167.2 - 253.7), and had 38.0% of SMBG
readings in-range (IQR: 26.3% - 55.0%).

Conclusions: These data provide a better understanding of real-world

self-management behavior and glycemic status of pediatric and
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adolescent individuals with diabetes. These results complement the

findings from other large-scale registries.

P097

Month of birth and risk of developing type

1 diabetes among children in the Swedish national
diabetes cohort, the BDD-study

E. Hedlund'?, J. Ludvigsson®, H. Elding Larsson?, G. Forsander?,

S.A. Ivarsson?, C. Marcus®, M. Persson®, U. Samuelsson®, A. Carlsson?

1Lund University, Department of Clinical Sciences, Lund, Sweden,
2Kristianstad Central Hospital, Department of Pediatrics, Kristianstad,
Sweden, 3Linképing University, University Hospital and Department of
Clinical and Experimental Medicine, LinkGping, Sweden, 4Gc’)’teloorgs
Universitet, Institute of Clinical Sciences, G6teborg, Sweden, Karolinska
Institutet, Department of Clinical Science Intervention and Technology,
Division of Pediatrics, Stockholm, Sweden, ®Karolinska Institutet, Clinical
Epidemiology Unit, Department of Medicine, Solna, Sweden

Objective: Infections may trigger the development of type 1 diabetes
(TAD). We tested the hypothesis that there is a correlation between
month of birth (MOB) and type of autoantibodies at diagnosis among
Swedish children with early onset of T1D.

Material and methods: A total of 8761 children (< 18 years) diag-
nosed with T1D (May 2005 to December 2016) in the national Better
Diabetes Diagnosis (BDD) study were analyzed for sex, age, month of
birth and autoantibodies (GADA, 1AA, IA2-A, ZnT8RA, ZnT8WA and
ZnT8QA) at diagnosis. The children were divided into groups of
< 5years (n=1584, boys n=844) and =25 years at diagnosis. The
patients were compared to the general population born during the
same periods, with data from Statistics Sweden. Chi-square test was
used for the calculations. A reduced subset of the material (BDD1)
was used for the antibody analysis. This included 3647 patients
(< 5 years n=631, boys n=344) from May 2005 to December 2010.
Results: We did not find any association between month of birth and
risk of T1D in the BDD-group as a whole. However, more boys born
in May tended to develop T1D before 5 years of age than expected
(p=0.004). In the BDD1 material, among boys < 5 years born in May
there was a tendency (p< 0.023) to have less IAA at onset and they
had ZNTR8A more often (p=0.006) compared to boys born in the
other months. (See table). We did not find any associations in girls
< 5 years at onset of diabetes.

Conclusions: We could not find any consistent results indicating a dif-
ference in month of birth among the children with T1D and the gen-

eral population as a whole but there are some groups of children

MOB: May %
IAA POSITIVE 12 41%
IAA NOT POSITIVE 17 59%
Total 29 100%
ZNT8RA POSITIVE 20 69%
ZNT8RA NOT POSITIVE 9 31%
Total 29 100%

[Boys < 5 years and antibodies]

where month of birth may influence the risk of T1D and type of auto-
antibodies, which may mirror differences in trigger mechanisms in the

immune system.

P0O98

Well-being among Danish schoolchildren with and
without type 1 diabetes: a population-based cohort
study

T. Mundbjerg Eriksen?, A. Gaulke?, P. Thingholm?, J. Svensson?,
N. Skipper®

IVIVE, Aarhus, Denmark, 2Kansas State University, Manhattan, United
States, 2Aarhus University, Aarhus, Denmark, 4Copenhagen University
Hospital, Herlev, Denmark

Objectives: To examine if children with type 1 diabetes (T1DM)
reported different school-related well-being compared to their peers
in a nationwide survey administered among Danish public-school chil-
dren, and to investigate the association between well-being and glyce-
mic control.

Methods: cohort
2015-2017 involving 436,439 public-school children attending grades
4 to 9, of which 1,499 had T1DM. Outcomes were answers to 7 pre-

specified questions related to self-efficacy, social well-being, per-

Population-based prospective study from

ceived competences, teacher support, and somatic symptoms. Ques-
tions were answered on a 5-point ordered scale. Ordered logistic
regressions were performed with and without adjustment for socio-
economic status (SES).

Results: Children with TIDM were more likely to answer positive to
Most of the students are helpful and friendly, OR 1.17 (95% ClI: 1.08 to
1.27, p< 0.001) and more likely to report often having a headache, OR
1.11 (95% Cl: 1.01 to 1.21, p= 0.03). Children with T1DM did not
respond differently to items related to self-efficacy, perceived compe-
tences, and teacher support. Children with TIDM with higher levels
of HbA1c (> 70 mmol/mol / 8.6%) reported lower levels of self-effi-
cacy, OR 0.75 (95% Cl: 0.61 to 0.91, p= 0.004) and lower levels of
perceived competences, OR 0.64 (95% Cl: 0.51 to 0.80, p< 0.001).
These differences were insignificant with adjustment for SES: OR
0.90 (95% CI: 0.72 to 1.12, p= 0.34) and 0.79 (95% CI: 0.62 to 1.00,
p= 0.05). Higher levels of HbAlc were associated with more often
having a headache, OR 1.50 (95% Cl: 1.22 to 1.85, p< 0.001) and this
remained significant with adjustment for SES, OR 1.34 (95% ClI: 1.07
to 1.67, p= 0.01).

MOB: Other months % Total
198 63% 210
117 37% 134
315 100% 344
133 42% 153
182 58% 191
315 100% 344
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Conclusion: Children with TIDM had similar responses as children
without T1DM, except for questions related to having a headache and
support from fellow peers. Poor glycemic was negatively associated
with well-being, but this was partially explained by SES.

P099

Incidence, clinical and biochemical features of type
1 diabetes in children and adolescents in the
Republic of Maldives

N.A. Majeedl, A. Shiruhana?, J. Maniam?, E. Youngkin3, K. Simmons®,
C. Eigenmann?, A. Siyan?, A. Michels®, G.D. Ogle?

Diabetes Society of Maldives, Malé, Maldives, 2Life for a Child Program,
Diabetes NSW & ACT, Sydney, Australia, *Barbara Davis Center, Univer-
sity of Colorado, Denver, United States

Objectives: There is little published data on type 1 diabetes (T1D) in
children and adolescents in the Republic of Maldives. This study
aimed to determine incidence, clinical & biochemical features.
Methods: Incidence was determined from a prospective national reg-
istry from Jan. 2009-Dec. 2018. Samples for HbA1lc, fasting C-peptide
and diabetes associated antibodies (Ab) to glutamic decarboxylase
(GADA), insulinoma antigen-2 (IA-2A), insulin (IAA) and zinc
transporter-8 (ZnT8A) were collected during routine follow-up visits
in 2019. Blood for Ab measurement was collected on filter paper as
dried blood spots, and measured by radiobinding assays at the Islet
Autoantibody Laboratory at the Barbara Davis Center.

Results: Over 10 years, 77 new participants <20 years of age were
clinically diagnosed with T1D. Annual mean incidence rates (per
100,000 subjects) for <20y and <15y were 6.2 and 6.9 respectively.
Incidence increased with time (p=<0.01,<0.02 respectively, (a 12%
and 13% increase from 2009 to 2018). More registry participants
were female (54.5%, n=42), and age at diagnosis spanned childhood
with 35.1% 0-4y (n=27), 36.4% 5-9y (n=28), 36.4% 10-14y (n=28) and
15.6% 15-19y (n=12). Fasting C-peptide was measured in 39 partici-
pants with a mean of 0.32+0.49 ng/mL (range 0.05-2.89 ng/mL). Ab
were measured in 52 participants with T1D duration of 3.5+3.2y
(range 0.09-15.9y). Four participants (7.7%) had negative Ab, and
71.2% (n=37) had >2 Ab. Ab positivity rates for GADA, IA-2A, |IAA
and ZnT8A were 57.6%, 32.7%, 84.6% and 26.9% respectively.
Conclusions: The vast majority of children clinically diagnosed with
T1D in the Republic of Maldives are positive for >1 Ab and have
undectable to low C-peptide levels. Interestingly, the incidence rate is
increasing and higher than reported values from neighboring coun-
tries, India and Pakistan (IDF Atlas 2017). Examination of samples col-
lected for genetic analysis, including HLA, will further phenotype T1D
in the Republic of Maldives.

P100

Recent loss of winter dominance in the incidence of
T1D in children. Analysis of a register of 2252 cases
recorded since 1973

A. zennakil, A. Aoui?, A. Bouchetara?, M. Naceur?, C. Latroch?,
O.N. Taleb?, K. Bouziane Nedjadil, M. Touhami®

University Hospital of Oran, Pediatrics, Oran, Algeria, ?Canastel Hospi-
tal, Pediatrics, Oran, Algeria

Diabetes in children has undergone a profound change in the last
twenty years, with the increase in the incidence of T1D and the
decrease in age at onset. Seasonal variations in diagnosis are consis-
tently found in T1D registries. The predominance of incident cases in
the cold season is usually attributed to autumn-winter infections act-
ing as a precipitating factor. The aim of our study was to determine to
what extent seasonality considered as an infectious environment fac-
tor could have been impacted by the new presentation of T1D in
children.

Retrospective study based on a DT1 register. The recruitment is that
of a department where the average annual incidence reached 30 per
100,000 children under 15 in 2013-2017. The comparison concerns
the monthly cumulative incident cases from this period and
1973-2012. The Wilcoxon and Chi2 tests were used.

Two thousand two hundred fifty two incident cases were recorded,
including 1307 (58%) in cold seasons and 945 in hot seasons. Monthly
cumulative incident cases are in favor of the 6 cold months (p < 0.01)
with a peak of 237 cases (10.5%) for January compared to hot months
with a minimum of 126 cases (5.6%) for July. The incident cases for
the cold seasons 1973-2012 and 2013-2017 are 900/1466 (60%) and
407/733 (54%, p < 0.01), respectively. The comparison of the monthly
ranks for the 2013-2017 period loses its significance (p = 0.08) com-
pared to the previous period (p < 0.01). Analysis of the age at onset of
T1D shows significant decline in classes 0-4 and 5-9 vs. 10-14 years
(p < 0.01) without influence of the seasonal pattern described.

The loss of seasonality of T1D in recent years suggests that non-
infectious environmental factors now equate with the previously
dominant infectious environmental factors in the onset of T1D. It
must be considered as an additional alert, as well as the decline in the
age of onset, highlighting the risk factors that are childhood obesity,

toxic and other endocrine disruptors.

P101

Regional differences in glycemic control,
hypoglycemia and disease management in adults
with T1D: the SAGE study

J. Seufert!, S. Edelman?, R. Buzzetti®, R. McCrimmon?, V. PiIorgetS,

S. Brette®, Z. Bosnyak®, R. Castro’, F. Lauand’, A. Shimada®, D. Jurigi¢-
Erzen’, B. Ramanathan?®, J.J. Gagliardino!

University of Freiburg, Freiburg, Germany, 2University of California, San
Diego, United States, 3'Sapienzar’ University of Rome, Rome, Italy, 4Uni-
versity of Dundee, Dundee, United Kingdom, >Sanofi, Paris, France,
SAixial, Boulogne-Billancourt, France, ”Sanofi, Bridgewater, United States,
8Saitama Medical University, Saitama, Japan, 9University of Rijeka,
Rijeka, Croatia, 19Bharathiar University, Coimbatore, India, National
University of La Plata, La Plata, Argentina

Introduction: The Global TEENs and US-based T1D Exchange regis-
tries demonstrated that the majority of people with T1D do not
achieve HbA . targets. SAGE examined diabetes control in adults out-
side the US with T1D, across Asia, Eastern Europe [EE], Western
Europe [WE], Latin America [LA] and Middle East [ME].
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Objective: To evaluate the percentage of participants achieving
HbA. < 7 %, and assess other glycemic and hypoglycemic outcomes
and therapeutic management of T1D.

Methods: SAGE was a multinational, cross-sectional study of partici-
pants aged 226 years with T1D for 21 year. Data were collected at a
single study visit for each patient, from medical records and interviews.
Results: Cross-sectional HbA;. < 7 % achievement was highest in WE
(27%) and lowest in ME (19%). Incidence of documented symptomatic
hypoglycemia (<70 mg/dL) within the last 3 months was lowest in Asia
(59%) and ME (37%). Severe hypoglycemia incidence was lowest in Asia
(9%). Physician-driven (vs patient-driven) titration of any insulin was
very common in Asia (56%), LA (53%) and ME (73%), but less so in EE
(29%) and WE (31%). NPH insulin was used more commonly in EE
(22%) and LA (15%) vs other regions. First-generation basal insulin
(Bl) analogs were used more frequently in ME (69%), while most
patients in Asia (43%) used second-generation Bl analogs. Bl dose
adjustment often occurred more than once a week in EE and WE
(29%), while >50% of participants in LA titrated less than once a month.
Conclusions: SAGE identified suboptimal overall glycemic control
across regions. EE and WE had greater achievement of HbA;. <7 %
but also higher incidence of symptomatic hypoglycemia vs other
regions. Observed regional differences could be related to variations
in treatment strategies (type of BI, insulin pump usage, physician- vs
patient-driven titration, titration frequency), but also ethnic, cultural

and healthcare system-related factors.Study sponsored by Sanofi.

Eastern Western Latin Middle
Europe Europe America East
(n=996) (n=1150) | (n=488) (n=444)

Patient characteristics Asia
and outcomes (n=780)

Patient characteristics, mean (SD)
Age, years
Years since diabetes diagnosis

49.0(14.0) | 48.6(13.9) | 46.7(14.1) | 45.6 (13.9) | 46.0 (13.6)
16.8(11.6) | 19.8(12.1) | 23.0(13.3) | 22.5 (12.4) | 22.0(12.3)

HbALc <7 % (<53 mmol/mol), n (%) | 165 (21.2) | 261(26.2) | 310(27.0) | 116(23.8) | 84(18.9)

HbA,, mean (SD)
% 7.98(1.37) | 8.02(1.48) | 7.70(1.21) | 8.15(1.64) | 8.21(1.55)
mmol/mol 63.7 (15.0) | 64.1(16.2) | 60.7 (13.2) | 65.6 (17.9) | 66.3 (16.9)

Hypoglycemia, n (%)
=1 symptomatic,*

458(59.2) | 746(74.9) | 851(76.7) | 356(73.4) | 165(37.2)

>1 severe, 72(9.2) | 116(11.6) | 142(12.4) | 68(14.0) | 62(14.0)
21 severe hyperglycemia leading to
KA n (%) 18(2.3) 30(3.0) 77 (6.7) 22 (4.5) 15(3.4)

Injection device, n (%)
Pumps
Injections/pens

Titration, n (%)
Physician-driven

138(17.7) | 45(4.5) | 498(433) | 74(15.2) | 14(3.2)
638 (81.8) | 950(95.4) | 650 (56.5) | 413 (84.6) | 430(96.8)

436 (56.3) | 286(28.7) | 355(31.0) | 242(53.1) | 323 (72.7)
Patient-driven 338 (43.7) | 710(71.3) | 791(69.0) | 214 (46.9) | 121(27.3)
Bl type, n (%)

Intermediate-acting NPH insulin 29(3.7)

217 (21.8) | 15(1.3) 75(15.4) | 47(10.6)
516 (66.2) | 682(68.5) | 606(52.7) | 322(66.0) | 309 (69.6)
181(23.2) | 431(43.3) | 323(28.1) | 223 (45.7) | 308 (69.4)
335(42.9) | 251(25.2) | 283(24.6) | 99(20.3) 1(0.2)

Long-acting analogs
First-generation
Second-generation

Bl titration frequency, n (%)
>1 per week
<1 per month

58(11.4) | 247(28.7) | 165(29.0) | 75(203) | 51(14.3)
158 (31.1) | 91(10.6) | 168(29.5) | 195(52.7) | 120(33.7)

Included patients had a clinical diagnosis of presumed autoimmune T1D treated with insulin. Patients
were excluded if they had switched treatment regimens between pump and multiple insulin injections
within 3 months prior to the study visit, or if they had received oral antidiabetic drugs at any time since
T1D diagnosis.

*BG £70 mg/dL, within the last 3 months; TWithin the last 6 months. BG: blood glucose; Bl: basal
insulin; DKA: diabetic ketoacidosis; SD: standard deviation; T1D: type 1 diabetes. ‘n": numbers refer to
overall group size, but their availability for analysis of each outcome may vary.

[Table. SAGE patient characteristics and outcomes by region]
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To find prevalence of type 1 with autoimmune
thyroid disorders, age, duration, thyroid antibodies,
growth and glycemic variability in Indian scenario
V. Rajt?

1DIA Care - Diabetes and Hormone Clinic, Endocrine and Metabolism,
Bharuch, India, 2Perm State Medical University, Endocrine and Metabo-
lism, Perm Krai, Russian Federation

Objective: To Find Prevalence of Type 1 with Autoimmune Thyroid
Disorders, Age, Duration, Thyroid Antibodies, Growth and Glycemic
variability in Indian Scenario.

Methods and plan: This s
Multicentric Study carried out from January to December 2018, We

retrospective  observational
divided Diabetes Type 1 Patient with Autoimmune Thyroid disorder
According to Age,Duration, Growth and Glycemic Variability in Indian
Scenario.

Results: We studied total 100 (Diabetes type 1 with Autoimmune thy-
roid disorder) at 4 centers of Dia Care.

Data Recorded between Age - 15 + 5

Children with Diabetes Type 1 :100

Male - 65

Female - 35

1-3 Age -12

6-10 Age -18

10-18 Age - 48

More than 18-22

Data Recorded Type 1 patient Duration of Diabetes:

0-2-46

3-6-32

7-12-22

Data Recorded in variation in Thyroid Antibodies.

Normal Range - 28

Abnormal Range - 31

Variation in thyroid Antibody - 41

Data Recorded according to Growth

(Every Six months clinically examined growth)

Normal Growth - 41

Delayed Growth - 59

Data Recorded in patient with glycemic variability.

(Glycemic variability according to Daily Glucose measurement and
HbA1c according to time interval.)

Good/Stable Glycemic control - 22

Glycemic variability - 48

Poor Glycemic control - 30

Conclusions:

- Study Indicate high Prevalence between Age Group 10 to 18 years.

- Relationship between Thyroid Disorder and Diabetes mellitus type
1 is characterized by a complex interaction, thyroid autoimmunity

being more prevalent in people with type 1

- Higher percentage among study of Type 1 children with thyroid dis-
order are male and duration of diabetes detected O - 2 years.

- Higher Percentage of Type 1 children with thyroid disorder have
Variability in Thyroid Antibodies.

- Higher Percentage of Type 1 Children with thyroid disorder have
delayed Growth.

- Diabetes type 1 children with thyroid disorder found high percent-
age in Variability in thyroid antibodies, Delayed Growth and High Gly-
cemic Variability in Indian Scenario.
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Independent determinants of urinary albumin
excretion and confounding variables in diabetic
patient

N. sunita®

IManmohan cardiovascular and transplant centre, kathmandu, Nepal
Introduction: Microalbuminuria is a known risk factor for the development
of clinical nephropathy in diabetes and also an independent risk factor for
cardiovascular disease. Microalbuminuria is a marker of a pathophysiologi-
cal process that causes both increased renal albumin loss and
atherothrombosis. Microalbuminuria is hallmark for early detection of dia-
betic nephropathy. The aim of this study was to evaluate the independent
determinants of urinary albumin excretion, and association between bio-
chemical parameters and socio-demographic factors in Diabetic patients.
Materials and methods: This is a hospital based cross sectional study
included diagnosed case of Diabetic patients. Serum uric acid concen-
trations were measured by enzymatic method (uricase-peroxidase),
HbAlc was measured using the principle of dry chemistry, Blood
Sugar measured by GOD/POD method and urinary albumin excretion
was measured with an immunoturbidometric assay.

Results: Based on categorization of Urinary albumin excretion, 65%
normoalbuminuric, 27% microalbuminuric and 8% macroalbuminuric
are found in my study population. The frequency of hyperuricemia was
found to be 43%.The prevalence of albuminuria increased significantly
with increasing glycaemia. UAE is significantly correlated with onset of
DM(r=0.203,P=0.013),  SystolicBloodPressure(r=0.355,P=0.001),Dia-
stolicBloodPressure(r=0.405,P=0.001),Uric acid(r=0.352,P=0.001),
HbA1c¢(r=0.212,P=0.005) and Smoking(r=0.265,P=0.01).Multiple
regression test shows that independent determinant of UAE are Blood
Pressure{Diastolic(p=0.313,P=0.006)/Systolic($=0.309,P=0.002)},
HbA1c($=0.187,P=0.010), Uric acid(p=0.331,P=0.0001) and Onset of
DM(p=0.199,P=0.041).

Conclusion: The findings extend the relationship between con-
founding variables and the urinary albumin excretion which emphasize
on the importance of screening for microalbuminuria to prevent renal
dysfunction and HbAlc measurement on a regular interval for good

glycemic control.
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Epidemiology and phenotype variation in young
diabetes patients

S. Arya’, D. Panchal®

Diacare - Diabetes Care and Hormone Clinic, Ahmedabad, India
Introduction: More and more people are diagnosed with type 2 diabe-
tes at younger age now a days. It is need of hour to study epidemiol-
ogy and phenotype variations in this group.

Aims: To study phenotype among the young diabetes population.
Methods: We retrospectively analysed data of all type 2 diabetes
patients attending OPD from Jan 2019 to march 2019. Total
106 patients attended OPD during this period. BMI, PBF (% BODY
FAT), VFI (Visceral fat index), Hbalc, Triglyceride, LDL and NON HDL,
Total Calorie intake and % daily carb intake were reviewed for all
106 patients. All 106 subjects were divided in two groups based on their
age; group A age < 40 years (n=33), group B age > 40 years (n=73).
Group B was further divided into group B1 (age 41-60 years) (n=58) and
group B2 (age = 61 year) (n=15). Average of BMI, Body fat analysis and
biochemical parameters were compared between these two groups.
Student's T test was used to calculate the p value for all parameters.
Results: We analysed data of all 106 patients and average of BMI, PBF,
VFI, HbAlc, TG, LDL, NON HDL, TOTAL CALORIES, % Carbohydrate
was compared between Group A and Group B. Average TG, LDL, NON
HDL and % daily carbohydrate intake were higher in group A as com-
pared to total as well as group B. out of this all parameters NON HDL
and % of daily carb intake was higher in group A as compared to group
B [(NON HDL (p value 0.0412); % carbohydrate intake (p value 0.064)].
In sub analysis the difference was more significant in group B2 (NON
HDL) p value 0.0118; % of carb intake p value 0.0275).

Conclusion: NON HDL level and % of daily carb intake are signifi-
cantly associated with in young Type 2 diabetes population
(= 40 years) as compared to adult population particularly type 2 diabe-
tes population with age = 60 years. NON HDL cholesterol and % of
daily carb intake can be more easy target to reduce prevalence of type
2 diabetes in younger population. However, it may require further

research in mass population.
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Current state of insulin therapy for Japanese
pediatric and adolescent type 1 diabetes: the 2018
cohorts of the childhood-onset type 1 diabetic
patients in Japanese Study Group of Insulin Therapy
for Childhood and Adolescent Diabetes (JSGIT)

T. Kikuchit, Y. Ito?, H. Yokomichi®, Y. Yamamoto® M. Mochizuki®,

T. Urakami®, T. Kawamura’, N. Kikuchi®, I. Yokota”, M. Fukami®©,

K. lhara'?, K. Shigalz, K. Takemoto'®, M. Hirose4, S. Amemiyal,

S. Sugihara®®, Japanese Study Group of Insulin Therapy for Childhood
and Adolescent Diabetes (JSGIT)

1Saitama Medical University, Department of Pediatrics, Moroyama,
Japan, 2Japanese Red Cross Hokkaido College of Nursing, Division of Clin-
ical Medicine, Kiyami, Japan, 3Um'versity of Yamanashi, Department of
Health Sciences, Division of Medicine, Graduate School Department of
Interdisciplinary Research, Kofu, Japan, *University of Occupational and
Environmental Health, Department of Pediatrics, School of Medicine,

Kitakyusyu, Japan, *University of Yamanashi, Department of Pediatrics,
Kofu, Japan, SNihon University School of Medicine, Department of Pedi-
atrics, Tokyo, Japan, ”Osaka City University, Department of Pediatrics,
Osaka, Japan, éYokohama Rosai Hospital, Department of Pediatrics,
Yokohama, Japan, ?Shikoku Medical Center for Children and Adults,
Department of Pediatrics, Division of Pediatric Endocrinology and Metab-
olism, Kagawa, Japan, *°Department of Molecular Endocrinology,
National Research Institute for Child Health and Development, Tokyo,
Japan, 110ita University School of Medicine, Department of Pediatrics,
Oita, Japan, *?Yokohama City University Medical Center, Children's Med-
ical Center, Yokohama, Japan, 13Ehime University Graduate School of
Medicine, Department of Pediatrics, Ehime, Jersey, 1D Medical Clinic
Osaka, Osaka, Japan, 15Tokyo Women's Medical University Medical Cen-
ter East, Department of Pediatrics, Tokyo, Japan

Objective: The aim of this study was to clarify current state of insulin
therapy for Japanese pediatric and adolescent type 1 diabetes (T1D).
We analyzed the baseline profiles of 2018 cohorts of the childhood-
onset T1D in Japanese Study Group of Insulin Therapy for Childhood
and Adolescent Diabetes (JSGIT).

Subjects and Methods: The subjects were Japanese T1D at the age of
1 to 18 with onset age of 16yr or younger, enrolled in the 2018
cohorts in JSGIT. This cohort consisted of 936 (393 boys) T1DM in
68 institutions who were followed up from March 2018.

Results: The number of T1A, T1B and unclassified type of the subjects
were 843, 53 and 40. And the number of acute onset, slowly progres-
sive and fulminant type of the subjects were 863, 69 and 4. The prev-
alence of GAD AbZIA-2 Ab, ZnT8Ab, Tg Ab and TPO Ab positive
were 72%, 75%, 84%, 12%, and 18%. The frequency of MDI, CSII only
and SAP were 62%, 18%, and 17%, respectively. The median HbAlc
levels of the subjects treated with MDI, CSIl only and SAP were 8.0,
7.9 and 7.9, respectively. The median HbA1lc levels of boys at the age
under 7 years, during 7 to 12 years, over 12 years were 7.8, 7.9 and
7.8%, respectively. Those of girls were 8.1, 7.9 and 8.1%, respectively.
The median total daily insulin dose (TDD)/body weight of boys at the
age under 7 years, during 7 to 12 years, over 12 years were 0.76,
0.84 and 1.04. Those of girls were 0.73, 0.88 and 0.94 respectively.
The frequency of the CPR levels under 0.1ng/ml was 46% of all sub-
jects and 75% of the subjects more than 7 years after onset. The CPR
levels were a significant inverse correlation with diabetes duration
and HbA1c levels.

Conclusions: New technologies for T1D management are spreading
among Japanese T1D. However, these technologies do not lead to
improve their glycemic controls. We should consider how these tech-

nologies make T1D good glycemic controls.
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Young adult responses to the CANDID survey:
health outcomes of childhood diabetes diagnosed
1990-2009

A. Pryke?, J. Cusumano?, A. Jenkins?, P. Benitez-Aguirre®?,
M. Craigl'3'4, N. Nassar’, S. Lain®, A. Chan?, K. Donaghuel'3

The Children's Hospital at Westmead, Institute of Endocrinology and
Diabetes, Westmead, Australia, °The University of Sydney, Clinical Trials
Centre, Sydney, Australia, >The University of Sydney, Discipline of Child
and Adolescent Health - Sydney Medical School, Sydney, Australia, *Uni-
versity of New South Wales, School of Women's and Children's Health,



POSTER ABSTRACTS

Sydney, Australia, >The University of Sydney, Charles Perkins Centre, Syd-
ney Medical School, Sydney, Australia, °The University of Sydney, Chil-
dren's Hospital at Westmead Clinical School, Westmead, Australia

Objective: To determine self-reported health outcomes and utilisation
of adult health services in young adults with Type 1 diabetes.
Methods: Young adults diagnosed with Type 1 diabetes, diagnosed
between 1990 and 2009, who had attended the Children's Hospital at
Westmead for any diabetes specialist services (including outreach ser-
vices) were invited to participate in an online survey. Using a
REDCap” survey participants were asked to report on their personal
and demographic data, current diabetes care, current health and com-
plications status, and lifestyle and family. Letters were sent to 3379
possible participants. The age of respondents was 19 -38 years with
diabetes duration of 9-20 years.

Results: Eight weeks following initial invitation letter, 4.5% (n=152) of
letters were returned to sender. Only 1.8% (n=62) of possible partici-
pants responded and 5 deaths were reported. 66% (n=42) of survey
respondents were female of whom 33% (n=14) had born children.
86% of respondents (n=54) reported their last HbAlc (Median 7.5%
[IQR 6.9% - 8.2%]). Most reported normal hypoglycaemia awareness.
87% attended an endocrinologist at least once per year.

Conclusion: Within this small sample respondents have shown their
understanding of the measure of their diabetes control and most reg-
ularly attend an endocrinologist for diabetes management. Insulin
pumps are the preferred method of insulin delivery. Whilst severe
hypoglycaemia continues to be an acute complication, mental health
and bone health appear to be areas of concern for long term

complications.

Attends Endocrinologist once per year> 87%
Insulin Pump/Injections 67% / 33%
Attends Mental Health Practitioner 18%
Severe Hypoglycaemia 16%
Emergency Presentations 32%
Regular Eye Review once per year> 81%
Regular Kidney Review once per yearz 71%
Reported Fractures 27%
Participate in Physical Activity 84%
Smoking 5%

[CANDID Study Survey Results]
*REDCap (Research Electronic Data Capture)
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Increasing coexistence of additional autoimmune
diseases at diabetes type 1 onset among children
and adolescents in Podlaskie Voivodeship (Poland)
diagnosed in years 2010-2018

B. Glowinska-Olszewska®, M. Jamiolkowska®, W. Luczynski?,
P. Panas?, M. Szablowski®, K. Zoladek, A. Bossowski®

IMedical University of Bialystok, Poland, Department of Pediatrics, Endo-
crinology, Diabetology with Cardiology Division, Bialystok, Poland

Objectives: Type 1 diabetes (T1D) prevalence is increasing, but its
association with other autoimmune diseases coexisting since diabetes
onset is not recognized. The aim of the study was to evaluate the epi-
demiology of T1D incidence and prevalence of additional autoimmune
diseases comorbidity since diabetes onset among children in Podlaskie
Voivodeship (Poland) during nine years of observation.

Methods: The DMT1 incidence rate was calculated as the number of
all newly diagnosed cases per 100 000 population persons 0-18 age.
Selected age rages (0-4, 5-9, 10-14, 15-18 yrs) were studied sepa-
rately. The study population consisted of 493 children (264 boys and
229 girls) at the age 0-18 diagnosed with diabetes type 1 in one Polish
centre between 2010-2018. Diagnoses of other autoimmune diseases
were obtained from medical records from first hospitalization when
diabetes was recognized.

Results: In studied period the annual incidence of DMT1 increased
from 19.5/100000 in 2010 to 26.4/100000 in 2018 with the inci-
dence rate (IR) ratio of 1.4-fold. The highest increase in incidence rate
was observed in group 0-4 yrs old (from 13.8/100000 in 2010 up to
30.6/100000 in 2018). 57 (11.6%) of studied population were diag-
nosed with at least one additional autoimmune illness, 8% in 2000 vs
18% in 2018 (p< 0,05). Celiac disease was diagnosed totally in 26 chil-
dren (5.3%), prevalence increased from 4.2% in 2000 to 11.2% in
2018 (P< 0,05). Autoimmune thyroid diseases were diagnosed in
37 children (7.55%), increasing from 6.2% to 12.8% in 2018 (p< 0,05).
Conclusions: The incidence of T1D in children increased 1.4-fold over
the 8-year observation period. Additional autoimmunity represents a
significant comorbidity in patients with new onset T1D. The number
of children diagnosed with additional autoimmune diseases that
accompany T1D is rapidly growing in all age groups throughout recent

years.
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Better glycaemic control first years after type
1 diabetes diagnosis increases the likelihood of
residual C-peptide 10 years later

A. Grénberg?, P.-O. Carlsson?, I. Swenne?, D. Espes?

tUppsala University, Department of Women's and Children's Health, Upp-
sala, Sweden, 2Uppsala University, Department of Medical Cell Biology
and Department of Medical Sciences, Uppsala, Sweden

Obijective: To identify factors associated with residual C-peptide pro-
duction for at least 10 years in children and adolescents diagnosed
with type 1 diabetes.

Methods: During the period 2013-2016, 73 children and adolescents
(< 25 years), diagnosed with type 1 diabetes at Uppsala University
Hospital were included in the study. At least 10 years after having
their type 1 diabetes diagnosis, we measured any remaining C-peptide
concentration (21.17 pmol/L) with an ultrasensitive method and ana-
lyzed HbA1c, creatinine, blood glucose, islet cell autoantibodies GAD
(GADA) and islet antigen 2 (IA-2A) concentrations. The average
HbA1c was calculated during each of the 10 years after diagnosis and
further grand average was calculated for the full study period when

participants were followed up for more than 10 years.
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Results: C-peptide was detectable in 28 (38%) of the participants,
mainly in females (p=0.036). The C-peptide concentration was 4.3
+ 5.3 pmol/L (range 1.2-22.7). At diagnosis the participants were 5.1
+ 3.0 years old and their average HbAlc was 79 mmol/mol. The
HbA1c was lower in the group with detectable C-peptide during the
first three years after diagnosis; 43 £+ 6 mmol/mol vs 49 + 8 mmol/
mol (p=0.003), 49+ 7 mmol/mol vs 53 * 8 mmol/mol (p=0.029) and
51 + 8 mmol/mol vs 56 £ 9 mmol/mol (p=0.026). At a diabetes dura-
tion of 12.3 + 2.4 years and at an age of 16.9 + 3.3 years, the HbA1lc

had increased to 65 = 11 mmol/mol. The BMI SDS had not increased
since the one-year follow-up. Nine participants (12%) had been diag-
nosed with coeliac disease and two (3%) with hypothyreosis. Eighteen
(25%) of the participants had retinopathy.

Conclusion: Children and adolescents with detectable C-peptide
levels after more than 10 years of diabetes duration were preferen-
tially females and had better HbA1c during the first three years after
diagnosis. At 10 year follow-up, they also had less retinopathy, but
higher BMI standard deviation score.



POSTER ABSTRACTS

Poster Tour 15 - Diabetes Epidemiology, Genetics, Immunology,

and the Environment

P109

A multi-disciplinary quality improvement

(Ql) innovation: improving early diagnosis of type

1 diabetes in children and young people (CYP) in the
primary care setting in Cardiff & Vale University
Health Board

A. Shetty?, C. Bucknall®, M. Dyban?, J. Warner?, J. Mathias®

1The Noah's Ark Children's Hospital for Wales, Department of Paediatric
Diabetes and Endocrinology, Cardiff, United Kingdom, 2Cardiff and Vale
University Health Board, Primary care lead Clinician for health pathways,
Cardiff, United Kingdom, SChildren and Young People's Wales Diabetes
network, Cardiff, United Kingdom

Introduction: In Wales, most CYP present with symptoms of
typeldiabetes (T1D) for the first time to primary care. Delayed diag-
nosis is not uncommon and is associated with risk of diabetic
ketoacidosis (DKA), the commonest cause of morbidity & mortality.
The prevalence of DKA at diagnosis over the last 20 years remains
unchanged. Current NICE guidance recognises prompt diagnosis of
T1D in CYP as a priority

Objectives: To develop effective pathways to facilitate early diagnosis
of T1D.The primary objective is to reduce the incidence of DKA at
diagnosis

Methods: We worked with partners in primary care to identify bar-
riers faced by Health care professionals(HCP) and developed initia-
tives to improve timely diagnosis.This included a referral pathway,
feedback tools and training.2 audit cycles over 2 years: retrospective
case note analysis of all newly diagnosed CYP.The first cycle pre-
change covered 2017 and second cycle following QI changes in 2018.
Key aspects included appropriate testing and prompt referral. Exclu-
sions included CYP diagnosed in ED,by parents, and other clinics
Results: Pre change:22 newly diagnosed,19/22 presented to primary
care; of the 19,4 were in DKA,10 had POC blood glucose (BG) testing
and 2 had urine test.3 had fasting BG resulting in delay.3 of 4 in DKA
had delayed diagnosis.

sReferral pathway
*Training
*Case based feedback

s|dentifying barriers
*Case note analysis

eSustain training,

feedback sFurthercase note analysis
*Public awareness *Feedback
campaign *Reflections

[Quality Improvement Cycle: Methodology]

Post QI initiatives:32 newly diagnosed, 22/32 presented to primary
care; of the 22,6 were in DKA.17 had POC BG test, and 3 had urine

test.5 of the 6 were in DKA at first presentation,had POC testing and
promptly referred.

Post QI initiatives,21% had POC testing and prompt referral to sec-
ondary care in comparison to 63% pre change.

Conclusions: We have demonstrated a clear improvement in prompt
diagnosis following the QI initiatives between primary and secondary
care. We cannot as yet demonstrate a reduced incidence of DKA at
diagnosis. Ongoing data analysis, feedback, training for HCPs and a

public awareness campaign is planned.
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In a large unscreened cohort of children with type
1 diabetes, B-cell autoantibody positivity is a weak
predictor of 5 year metabolic outcome: a report
from the DPV Registry

D. Pacaud?, S. Lanzinger2'3, J. Rosenbauer*®, S. Hofer?, K. Nagl7,
S. Mither®, C. Kamrath?, M. Holder®, A. Thon'?, H. Menger-
Horstmann®?, R. Holl?>®

University of Calgary, Pediatrics, Alberta Children's Hospital, Calgary,
AB, Canada, 2University of Ulm, Institute of Epidemiology and Medical
Biometry, Ulm, Germany, 3German Center for Diabetes Research,
Munich-Neuherberg, Germany, “Heinrich-Heine-University, Leibniz Centre
for Diabetes Research, Diisseldorf, Germany, >German Diabetes Center,
Institute for Biometrics and Epidemiology, Diisseldorf, Germany, SMedical
University of Innsbruck, Innsbruck, Austria, ”Medical University of Vienna,
Vienna, Austria, 8DRK Clinics Berlin, Berlin, Germany, 9University Hospi-
tal Giessen, Peaditarics, Giessen, Germany, loOIgahospital, Stuttgart, Ger-
many, **Hannover Medical School, Hannover, Germany, *?Viktoriastift
Bad-Kreuznach, Bad-Kreuznach, Germany

Objectives: To compare the association of autoantibody positivity sta-
tus and diabetes ketoacidosis (DKA) at disease onset on long term
metabolic control in unscreened children with type 1 diabetes (T1D).
Methods: The DPV registry was used to identify cases with T1D diag-
nosed from 0.5 to 15 yrs with at least 2 autoantibodies (out of IAA
ICA, IA2, GAD, ZnT8) measured at onset and at least one annual visit
for 5 yrs available. Linear models with repeated measurements with a
compound symmetry covariance structure were used to study A1C.
Negative binomial regression models were used to study cumulative
event rates during 5 years post diagnosis for DKA (pH< 7.3) and
severe hypoglycaemia with or without coma (SH). All models were
adjusted for age at onset, gender, migration background and use of
insulin pump.

Results: 13662 were identified: 53% male, mean age at onset 8.1
(SD 3.7) yr, 21% had DKA and 66% had 2 or more positive autoanti-
bodies (2+AB) at onset. Mean A1C over the 5 yrs was 7.5 % (SD 1.0);
average rates of DKA and SH were 4.4 (95%-Cl: 4.3-4.5) and 19.4
(19.2-19.7) per 100 PY. Those with 2+AB had higher A1C than those
with negative AB (adjusted means 7.54% (7.52-7.56) vs. 7.48%
(7.44-7.54); p=0.05); but had similar frequency of DKA over the next

five years. DKA at onset was associated with increased A1C (adjusted
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means 7.60% (7.56-7.63) vs. 7.51% (7.50-7.53)) and increased DKA
over the next five years (5.5/100 PY (4.9-6.1) vs 3.7/100 PY (3.5-4.0),
all p< 0.001. Neither DKA at onset nor autoantibody positivity was
associated with SH over the next 5 years.

Conclusions: Results from the DPV registry indicated that DKA at
onset is a stronger predictor of A1C and post-onset DKA compared to
autoantibody positivity. In the future, early detection through identifi-
cation of genetic and autoantibody status and follow-up of children at
risk, or better education of parents and doctors, may avoid DKA at
onset and potentially improve 5 year metabolic outcome.
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Age-, period- and cohort modelling of type

1 diabetes incidence in Europe among children age
0-15 years

E.H. Ibfelt!, B. Carstensen?, J. Svensson?, EURODIAB Collaboration

1Steno Diabetes Center Copenhagen, Copenhagen, Denmark, >Herlev and
Gentofte University Hospital, Copenhagen, Denmark

Aim: Describe incidence trends in type 1 diabetes (T1D) for centers
participating in EURODIAB 1989 to 2013 using fine modelling age-
period and cohort models (APC-models).

Methods: Each center delivered data in one-year age classes of type
1 Diabetes cases age 0-15 years. Cases were validated using capture-
recapture methods. There were 57,725 individual cases from 19 cen-
tres from 16 countries. We used age-period-cohort models with natu-
ral splines for the age, period and cohort effects, and calculated the
overall drift for each country. Further a likelihood ratio test was used
to test for non-linearity of period and cohort effects. We fitted a final
age-cohort model for all centres with separate age-effect for boys and

girls and separate cohort effect for each center.

Sweden, Stackho!
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T1D incidence rate per 100,000 PY
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Rate ratio rel. to Czechia 1995 birth cohort

0.1

1 1990 20‘00 ‘ 20‘\0
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[T1D incidence rates in children age 0-15 years from 19 European

Countries]

Results: There was no clear common cohort effect across centers, and
the non-linear period-effects were small. The overall result was an
increase in incidence with the highest increase observed in countries
with the lowest incidence. During the entire period 1989-2013 Swe-
den had the highest incidence and Macedonia had the lowest inci-
dence. The male:female ratio changed with age, with a higher rate in

boys in the youngest (< 5 years of age) and in the oldest (> 12 years

of age). The peak incidence was at age 12 years for girls and at age
13 years for boys (see attached figure).Conclusion: The modelling in
1-year classes allowed us to show the changing male:female ratio with
age. A common cohort effect across Europe could not be confirmed,
but we found that centres with the lowest incidence rates had the

largest increase over time.
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Distribution and frequency of HLA Class Il alleles
and haplotypes in Libyan children with type

1 diabetes mellitus

M. Ghawil', V. Miotti?, E. Tonutti®, I. Hadeed?, C. Sindici?,
D. Visentini®, N. Alghazir?, O. Algadafi, A. Morgham®, A. Tenore®,
S. Abuserwil®, A. Tenore®

Tripoli Medical Center, Faculty of Medicine, University of Tripoli, Depart-
ment of Paediatrics, Tripoli, Libya, 2Genetic and Blood Transfusion
Department, Azienda Ospedaliero-Universitaria di Udine, Udine, Italy,
3Laboratory of Immunopathology and Allergy, Azienda Ospedaliero-
Universitaria di Udine, Udine, Italy, *Aljalla Maternity Hospital, Faculty of
Medicine, University of Tripoli, Tripoli, Libya, > Faculty of Medicine, Uni-
versity of Udine, Udine, Libya, 6Faculty of Medicine, University of Udine,
Department of Paediatrics, Udine, Italy

Obijective: HLA class Il is the primary susceptibility genetic field to
Type 1 Diabetes Mellitus (T1DM) and HLA analysis could help to clar-
ify the relative impact of genetic contribution to the incidence of
T1DM. This study examines the HLA typing for the first time in Lib-
yan diabetic children.

Methods: This study was done in collaboration with Azienda
Ospedaliero-Universitaria of Udine,ltaly. We randomly studied
218 Libyan type 1 diabetic children.Mean age 12.2+4.6years, mean
duration of diabetes 4.7+4.0 years.HLA genotypes: Genomic DNA
prepared from EDTA collected blood, either by salting out or using
Qiagen protocol. HLA-DRB1* and HLA-DQB1* genotyping performed
by polymerase chain reaction sequence-specific-primer(PCR-SSP).
Results: HLA-DR3-DQ2 or DR4-DQ8 haplotypes are the major disease
markers in the Libyan diabetic patients, whereas the other alleles appar-
ently less frequent in this cohort. Nearly 60% of our patients carrier
HLA-DQA1*05:01/DQB1*02:01(DQ?2); forty percent of them linkage
with HLA-DR3. HLA-DQ2/2 homozygous more common than DQ8/8
homozygous (40% and 5%,respectively).The presence of the combina-
tion of HLA-DQ2 with DQ8 is significant because it is twice the preva-
lence of HLA-DQ8 alone(23.9% vs 11.9%,respectively).In addition,
most of this association DQ2,DQ8 is linkage with DR3,4 and DR4
(18.9% and 5%,respectively). The homozygous genotype, HLA-
DRB1*03,*03, significantly more frequent among diabetic patients,
similar to HLA-DRB1*03,#04 haplotype and three times more than the
HLA-DRB1*04,*04. Furthermore, HLA-DR4,DQ8 haplotype differs sig-
nificantly in frequency comparing with HLA-DR3,DQ2 (11.9% vs
40.8%,respectively). 5% of our patients carrier HLA-DRB1*03,*X or
DRB1#04,*X; linkage to HLA-DQB1*03,*06 or DQB1*02,06 geno-
type respectively and two patients carrier HLA-DRB1*09 -DQB1*02.
Conclusions: Our results showed for the first time that HLA typing in
Libyan patients with type 1 diabetes mellitus is similar to Caucasian
HLA typing diabetic population.
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Review of autoantibody status and titre as
predictors of disease progression in type 1 diabetes
mellitus (T1DM) in the first 12 months after
diagnosis

E. Findley?, A. Ghatak?, F. Mehta?, P. Paul*, M. Deakin?, J. Park®
1Alder Hey Children's Hospital, Diabetes, Liverpool, United Kingdom
Background: Autoantibodies are strong predictors of T1DMY23,
There is limited evidence regarding whether the number of anti-
bodies/their titre at presentation determine the progression of the
disease.

Objective: Review the results of antibodies tested at diagnosis to
assess whether these predict HbAlc or total daily dose of insulin
(TDD) 12 months after diagnosis.

Methods: All new patients in 2017/18 were reviewed. Their antibody
status, HbA1c at 12 months and their TDD at 12months, adjusted for
weight, were recorded.

Results: 48 patients were diagnosed. 5 patients were not tested.
Table 1 shows antibody results and their correlation with HbAl1c and
TDD at 12 months.

The insulin antibody was positive in 7%. Every one of these
patients had another positive antibody. 1 patient had a positive
islet cell antibody status only. 1 patient had positive insulin A2
antibody status only. 1 patient had no antibodies present. This
reflects the data in the literaturel. There was no correlation
between specific antibodies and HbAlc. There was no correlation
between number of antibodies that were positive in each patient
and HbA1c (r= -0.05) or TDD (r=-0.14).

Conclusion: 97.6% of children were positive for at least one antibody.
Insulin antibody alone has not aided diagnosis of T1IDM in this cohort.
Antibody status does not correlate with outcome at 12 months mea-
sured as TDD or HbAlc.

References:

1. Bingley P (2010) Clinical Applications of Diabetes Antibody Testing
JCEM 95:1;25-33

2. Tarn et al (1988) Predicting insulin-dependent diabetes. Lancet
1:845-860

3. Achenbach P et al (2004) Stratification of Type 1 Diabetes Risk on
the Basis of Islet Autoantibody Characteristics Diabetes 53(2):
384-392

Number of tests

Antibody performed Positive
Islet Cell antibody 43 34

Islet Cell A2 antibody 42 35
Anti-GAD 65 antibody 44 36
Insulin antibody 41 3
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The frequency of celiac associated haplotypes in
Polish patients with type 1 diabetes

A. Groszek, F. Ambrozkiewicz?, N. Zeber-Lubecka®, J. Karczmarski?,
M. Szalecki®* M. Wysocka-Mincewicz!, M. Wajda-Cuszlag?,

B. Oralewska®, E. Konopka®, I. Trojanowska®, J. Bierta®, A. Paziewska®,
M. Dabrowska?, J. Ostrowski?2, B. Cukrowska®

LChildren's Memorial Health Institute, Clinic of Endocrinology and
Diabetology, Warsaw, Poland, ?Maria Sklodowska-Curie Memorial Cancer
Center and Institute of Oncology, Department of Genetics, Warsaw,
Poland, Medical Center for Postgraduate Education, Department of Gas-
troenterology, Hepatology and Clinical Oncology, Warsaw, Poland, *Jan
Kochanowski University, Medicine and Health Sciences Faculty, Kielce,
Poland, >Children's Memorial Health Institute, Department of Gastroenter-
ology, Hepatology and Nutrition Disorders, Warsaw, Poland, éChildren's
Memorial Health Institute, Department of Pathology, Warsaw, Poland

Objectives: Patients with type 1 diabetes (T1D) are at increased risk
for developing celiac disease (CD). The aim of this study was to evalu-
ate the frequency of celiac specific haplotypes (HLA DQ2.5, DQ2.2,
DQ8) and previously found for Polish population CD risk variant of
MSHS5 gene in group of T1D patients.

Methods: 262 children with T1D diagnosed based on ISPAD 2014
guidelines wereincluded to the study. CD based on ESPGHAN 2012
guidelines was diagnosed in 23 (8,78%) patients. HLA-DQ and single
nucleotide polymorphism (SNP) in MSH5 (rs3130484 variant) were
genotyped with TagMan SNP Genotyping Assays (Life Technologies,
USA) using a SensiMix TM Il Probe Kit (Bioline Ltd, United Kingdom)
and a 7900HT Real-Time PCR system (Life Technologies,USA).
Results: In the group of 262 children 233 (88,93%) have at least one of the
specific for CD allele in HLA (DQ2.2, DQ2.5 or DQ8), but only 96 patients
(36,64%) have characteristic for Polish population SNP in MSH5. In pre-
sent analyses the risk for CD develop in T1D was 8,78%. Compared to all
patients included to the study, the odds ratio (OR) for group with at least
one celiac HLA haplotype was 1,14 (95% Cl: 0,62 to 2,09), for patients
with SNP in MSH5 OR=1,92 (95% Cl: 0,96 to 3,87), and for patients with
SNP in MSH5 and HLA OR=1,92 (95% Cl: 0,96 to 3,87). Specific celiac
HLA haplotypes were found in all CD patients whereas only 65,22% had
risk variant in MSH5. Although sensitivity for celiac specific HLA was
100%, the specificity was only 12,13%. Evaluation of SNP in MSH5
decreased sensitivity to 65,21% but increased specificity to 67,36%.
Conclusions: Genotyping for CD specific HLA alleles in patients with
T1D give little

Correlation coefficient Correlation coefficient

Negative with HbA1lc with TDD
9 -0.13 -0.06

7 0.03 0.02

8 -0.11 0

38 -0.1 -0.09

[Table 1. Antibody results and their correlation with HbA1c and TDD at 12 months.]
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information about the risk for CD development. The results also do
not allow to recommend routine screening for SNP in MSH gene due
to low sensitivity.

The study was financed by the Children’s Memorial Health Institute
Grant S147/2016 and M32/18
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Serum trypsinogen and lipase as biomarkers of
exocrine pancreatic function in newly diagnosed
type 1 diabetic children and adolescents

I. Sherif!, R. Eladawy?, D. Elzoghby?

1Ain Shams University, Pediatrics, Cairo, Egypt, 2Ain Shams University,
Clinical Pathology, Cairo, Egypt

Objectives: Type 1 diabetes mellitus (T1DM) is usually associated
with laboratory decrease in pancreatic exocrine enzymes. Neverthe-
less, the exact onset of low pancreatic enzymes levels in sera of
patients is still unknown. We measured pancreatic serum levels of
trypsinogen and lipase in Egyptian children and adolescents with
newly diagnosed T1DM to validate their role in diagnosis and their
relation to HbA1c, lipid profile and fasting c-peptide as a marker of
endocrine pancreatic insufficiency in TIDM.

Methods: Fifty Egyptian children with newly diagnosed T1DM
(age ranging from 2 to 15 years) were compared to age and sex
matched 50 healthy controls. Clinical history of DKA and of pan-
creatitis was taken as well as clinical examination and anthropo-
metric measurements including weight, height and body mass
index. Laboratory data of fasting c-peptide, HbA1lc, lipid profile of
patients with newly diagnosed T1DM were collected. Serum tryp-
sinogen and serum lipase were collected from both patients and
control Groups.

Results: Serum trypsinogen and lipase were significantly decreased in
patients with newly diagnosed T1DM compared with control group
(p< 0.001).There was no relation between the prementioned pancre-
atic enzymes and fasting c-peptide nor with disease duration (p>0.05).
Conclusion: Low levels of pancreatic enzymes in pediatric patients
with indicates the presence of significant exocrine pancreatic injury.
Nevertheless, more studies are needed to follow- up both pancreatic
enzyme levels as well as exocrine pancreatic autoantibodies searching

for correlations with disease progress.
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The contribution of natural killer cells in children
with type 1 diabetes mellitus

J. Sieniawska?®, A. Krzewska®, J. Mroczek-Wacinska?, I. Ben-
Skowronek?!

Medical Uniwersity, Lublin, Poland

Background : Natural killer cells are a type of cytotoxic lymphocytes
critical to the innate immune system associated with their ability to
kill target cells and interaction with antigen-presenting cells and T

cells.

The aim of study was to determine the role of NK cells in the patho-
genesis of type 1 diabetes.

Patients and methods: The study group consisted of 207 children:
76 patients with DM1 and 101 healthy children - siblings of the
patients with type 1 diabetes mellitus. The control group consisted of
30 healthy children without diabetic siblings.

The plasma glucose concentration, insulin, C-peptide, and glycosylated
hemoglobin, and anti-pancreatic § cell antibodies (anti-GAD, anti-1A2,
and anti-ZnT8) were determined in all the children. The percentage of
NK cells was evaluated by flow cytometry FACSCalibur (Becton Dick-
inson, USA). The results were analyzed with STATISTICA 10 PL.
Results. The percentage of NK cells in the children with type 1 diabe-
tes mellitus (10.06%) and in the group of their siblings (11.06%) was
significantly lower in comparison to the control (12.53%) (p=0.002,
p=0.02; respectively). We found a significant non-parametric correla-
tion between the percentage of NK cells and the age, BMI, level of
glucose, insulin, HbA1C, C-peptide, anti-GAD, anti-IA2, and anti-ZnT8
in all groups of children. The results of the ROC curve analysis facili-
tated determination of the usefulness of monitoring the percentage of
NK cells in type 1 diabetes mellitus. The number of NK cells was
lower in type 1 diabetes mellitus than in the group of healthy children.
Conclusions: 1. The determination of the percentage of NK cells in
peripheral blood can be an effective method for selection of a group
of patients among siblings of diabetic and healthy children threatened
with the development of type 1 diabetes.

2. The NK cells in children exert a probable preventive effect in the

development of DM1.

P117

A study of serum betatrophin levels in children with
type 1 diabetes mellitus

B. Ali, D. Mahrous?, A. Higazyz, M. Khalaf*

IMinia University, Faculty of Medicine, Pediatrics, Minia, Egypt, ’Minia
University, Faculty of Medicine, Clinical Pathology, Minia, Egypt

Introduction: Betatropin was recently described as a potent stimula-
tor of mouse beta cell proliferation. When overexpressed in mice,a
17 fold increase in beta cell proliferation was observed.If this finding
in mice was found to be fully applicable in humans, this would open
up the possibility of betatrophin use in treatment of T1D.

Aim: This study therefore tested this hypothesis and evaluate
Betatrophin Levels in Children With Type 1 Diabetes Mellitus and to
study correlations with different parameters.

Methodology: The study included three groups; Groupl:30 children
with newly diagnosed withnT1D(within 1 year), Group II: 30 children
with longstanding T1D(>5 years) and Group Ill: 30 chidren apparently
healthy, age and sex matched with the previous groups as a control
group.They were subjected to history taking, examination and labora-
tory investigations including; fasting blood glucose,HbA1c%, lipid pro-
file Fasting C-peptide and Betatrophin levels

Results: Diabetic group had significantly higher levels of Betatrophin
than the control group. Moreover, the newly diagnosed had a signifi-
cantly higher levels of Betatrophin than te old standing group.
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Betatrophin had a significant negative correlation with BMI and
moderate positive correlations with HbA1c%,triglycerides levels in
group | and a significant strong positive correlation with HbA1c% in
group Il.

Conclusion: Betatrophin levels were higher in newly diagnosed as well
as in the long standing diabetic children which reflects that there is
already a potential stimulus for beta cell proliferation present in T1D.
Also,these results may suggest that the duration of T1D affect the
betatrophin levels where higher Betatrophin may have positive effect

on beta cells and this may be used in the future for treatment.
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The prevalence of type 1 diabetes autoantibodies
among patients with 18q del syndrome

A. Hogendorf!, R. Smigiel?, J. Wierzba®, A. Wedrychowicz?,

A. Jakubiuk-Tomaszuk®, M. Constantinou®, M. Borowiec?, K. Wykal,
A. Szadkowska?, M. Piotrowicz®, J. Fijak-Moskal’, A. Cieslikowska®,
M. Kugaudos, A. Kutkowska-Kazimierczak®, T. Brusco'®,

W. Mlynarski®

IMedical University of Lodz, Lodz, Poland, 2Medical University of
Wroclaw, Department of Pediatrics and Rare Disorders, Wroclaw, Poland,
3Medical University of Gdansk, Gdansk, Poland, “Polish-American Pediat-
ric Institute, Jagiellonian University Collegium Medicum, Cracow, Poland,
SMedical University of Bialystok, Bialystok, Poland, SPolish Mother's
Memorial Hospital - Research Institute, Lodz, Poland, ”Childrens' Teach-
ing Hospital Jagiellonian University Cracow, Cracow, Poland, 8Children's
Memorial Health Institute, Warsaw, Poland, °Institute of Mother and
Child, Warsaw, Poland, *°University of Florida Diabetes Institute, Gaines-
ville, United States

Introduction: Autoimmune phenomena and IgA deficiency are
reported to be common in patients with 18q deletion syndrome

(MIM#601808, 189 del). We previously reported that patients with
18q del have increased risk for type 1 diabetes (T1D).

Obijectives: We sought to evaluate the prevalence of serum autoanti-
bodies directed to p-cell antigens among Caucasian patients with 18q
del syndrome.

Methods: Medical registries and social media were used to recruit
patients with 18q del. Microarray oligonucleotide comparative genomic
hybridization (aCGH; Agilent, USA) was performed in all 27 consented
patients to identify the size and location of the chromosome 18 dele-
tion. Islet autoantibodies (GADA, I1A-2A, IAA, ZnT8A) were measured
according to the |IASP-validated methods in a national reference labora-
tory. HLA-DQA1, -DQB1 and -DRB1 were genotyped using
next-generation sequencing (NGS; lllumina, USA). HLA genotyping per-
formed in 325 pediatric patients with T1D and 103 healthy controls
(CTRL) served as comparators for HLA allele distribution.

Results: Seven of the 27 patients with 18q del (29.6%) were positive
for at least one islet autoantibody, including two children with 18q del
and T1D. Anti-GAD was the most frequent autoantibodies detected.
Interestingly, HLA risk haplotypes (DRB1*04:01-DQA1*03:01-
DQB1#03:02 or DRB1*03:01-DQA1*05:01-DQB1*02:01) distribution
differed between 18q Del, T1D and CTRL study groups (36%, 89%
and 21%, respectively, P<107). The protective DRB1%15:01-
DQA1*01:02-DQB1*06:02 haplotype was present in 28%, 1.8% and
14% of each study group, respectively, P< 107°.

Conclusions: Although protective HLA haplotypes were frequently
present in patients with 18q del, this group exhibits increased preva-
lence of autoimmune responses against pancreatic islets as compared
to CTRL subjects and hence, may have increased risk of developing
autoimmune diabetes.
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A study of +49 CTLA 4 genetic polymorphism in
type 1 diabetes of gujarat population of India

V. Chavda?, B. Saboo?, S. Shankaran Chettiar?, D. Hasnani?,
D. Panchal®, D. Chudasama?, M. Parekh?, A. Prajapatil, V. Patel*

Diacare - Diabetes care and Hormone Clinic, Endocrinology,
Ahmedabad, India, 2GeneXplore Diagnostics and Research Centre Pvt.
Ltd, Ahmedabad, India

Objective: To evaluation of allele frequency and role of cytotoxic T-
lymphocyte associated (CTLA 4) gene polymorphism in type 1 diabetes
with its clinical characteristics of Gujarat population.

Method: Total 66 subjects were participated in to the study with 97 first
degree relative as control. From Guijarat, state of India, three different cit-
ies were selected for study population. After taking consent, subjects were
enrolled as per the inclusion/exclusion criteria with the help of selected
diabetologist. Blood samples were collected for genomic DNA isolation,
PK based method used for DNA isolation. Quality and quantity analysed
by EPOCH and agarose gel electrophoresis respectively. In CTL4, +49
A/G polymorphism analyzed by polymerase chain reaction(PCR) followed
by Restriction fragment length polymorphism (RFLP). Forward and reverse
primer sequence were 5-ATGGCTTGCCTTGGATTTCA-3' & 5'-
CTTTGCAGAAGACAGGGATG-3. Above mentioned primer used to
amplify a 110-bp fragment, followed by digestion by Tsel.

Result: The total numbers of male and female were 29 and 37. From
the collected data the age of onset of T1D in male and female was 9.5y
and 10y. In this study the average Hbalc in T1D patients was 9.4%.
Only 10.60% of patients showed thyroid disease with T1D and
remaining patients showed only T1D. There was no single case identi-
fied with T1D in first degree relatives of T1D patients. The genotypic
frequency of CTLA 4 gene were GG 21(0.31%), GA 34(0.51%) and AA
11(0.16%) and GG 18(0.18%), GA 57(0.58%), AA 22(0.22%) respectively
in type 1 diabetic patients and controls (2 test = 3.958; p>0.1382 ).
Allele frequency of G 76(0.57) was prevalent compared to A 56(0.42) in
T1D patients; (OR:1.3; Cl 0.77,2.17)(y? test=2.246; p>0.133).
Conclusion: The present study showed genetic polymorphism in
CTLA4 gene is not significant. We encountered GG polymorphism is
not associated with T1D of Gujarat population, the G allele was prev-

alent compared to A but it is not associated with T1D.
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Screening for islet cell antibodies in non diabetic
siblings of children with type i diabetes mellitus
B. Ali%, S. Ali, N. Hussain?, T. Osman®

IMinia University, Faculty of Medicine, Pediatrics, Minia, Egypt, 2Minia
University, Faculty of Medicine, Microbiology and Immunology Depart-
ment, Minia, Egypt

Introduction: T1D is the most common chronic metabolic autoim-
mune disease. Several studies had shown that T1D is associated with

metabolic abnormalities and alteration of immunoglobulins.

Aim of the study: was to screen for Islet cell antibodies in non-
diabetic siblings of children with T1D and their correlation to different
clinical and laboratory parameters.

Subjects & Methods: this study included two groups; Groupl: 60 chil-
dren with a first degree relative with T1D and Group Il: 60 apparently
healthy children with negative history of T1D in their siblings, age and
sex matched with the previous group.They were subjected to history
taking, examination and laboratory investigations including; fasting
blood glucose,HbA1c%,Fasting C-peptide

Results: In the current study,fasting blood glucose level and HbA1c
were significantly higher in the first-degree siblings of T1D group than
the control group. In addition,they had significant higher percentage
of ICA positivity compared to the control subjects.Finally ICA positiv-
ity had a significant moderate negative correlation with fasting C-

peptide.
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Detection of the diagnostic significance of
autoantibodies in carbohydrate metabolism
disorders in children and adolescents

T. Filippova?, J. Samoilova?, O. Oleynik!

1Siberian State Medical University, Department Children's Diseases,
Tomsk, Russian Federation

Relevance: Detection of autoantibodies in type 1 diabetes is of great
interest. There is evidence of their different prevalence. This allows us
to identify the diagnostic value and information content of certain
types of autoantibodies and their combinations, to differentiate
between “immune” and “non-immune” forms.

Obijectives: The purpose of our research is to study the prevalence of
autoantibodies in children and adolescents with carbohydrate metab-
olism disorders in order to choose a therapeutic strategy.

Methods: 86 patients with type 1 diabetes at the age from 1 to
18 years with a disease duration up to 8 years were included: 15 peo-
ple with a disease duration up to 1 year, 7 people with newly diag-
nosed type 1 diabetes. 48 people with disease duration from 1 year to
4 years and 23 people - from 5 to 8 years. All patients underwent an
immunological study with the definition of autoantibodies to cytoplas-
mic structures: ICA, GADA, IA2A, I1AA, ZnT8A.

Results: 87% patients showed positive autoantibodies. The autoanti-
bodies of ZnT8A prevailed in 64% of patients, of which 58% of these
autoantibodies were detected at the age of 1 to 7 years, 70% at the
age of 8-14 years and 60% at the age of 15-18. IA2A identified in the
group from 1 to 7 years (75%). I1AA in 14%, ICA detected in 2.4%,
GADA in 1.2%. More often met combinations ZnT8A with IA2A. In
isolation ZnT8A was detected in 16 (18.6%) patients in whom no
other autoantibodies were detected.

Conclusions: The presence of two or more types of autoantibodies
indicates a greater likelihood of the disease than the presence of one

type of antibodies. In our study the most common ZnT8A in
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combination with IA2A. As you can see the definition of only GADA
and ICA for diagnostic purposes is not enough because are much rarer
and can only serve as additional markers.
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Antiviral treatment of newly diagnosed children and
adolescents with type 1 diabetes. The DiViD
Intervention trial

I.M. Mynarek?, L. Krogvold*?, F.B. Magrk®#*, J. Ludvigsson®¢,
J. Johannesen®’, K. DahI—J;z;rgensenl'8

10slo University Hospital, Division of Paediatric and Adolescent Medicine,
Oslo, Norway, 2University of Oslo, Faculty of Odontology, Oslo, Norway,
3Herlev University Hospital, Copenhagen, Denmark, “Steno Diabetes Cen-
ter Copenhagen, Copenhagen, Denmark, °Linképing University Hospital,
Crown Princess Victoria Children s Hospital, LinkGping, Sweden,
6Linkc’>'ping University, Medical Faculty, Linképing, Sweden, ’University of
Copenhagen, Faculty of Health and Medical Sciences, Copenhagen, Den-
mark, 8University of Oslo, Faculty of Medicine, Oslo, Norway

Introduction: There are several studies suggesting that virus play a
role in the pathogenesis of Type 1 diabetes (T1D). In the Diabetes
Virus Detection-study (DiViD), we demonstrated a low-grade, persis-
tent enterovirus infection in the pancreatic islets at onset of type
1 diabetes (T1D). In the DiViD Intervention trial we will therefore
examine the effect of antiviral treatment on disease progression.
Objectives: The main objective of the study is to describe the influ-
ence of antiviral treatment on progression of disease and residual
insulin secretion. Primary endpoint is change in stimulated

C-peptide Mixed Meal Tolerance Test (MMTT) two-hour area under
the curve from diagnosis to 1 year after diagnosis. In addition, there
are several secondary, clinical and mechanistic endpoints.

The patients will be followed for three years. The study is done in
affiliation with the INNODIA-consortium and with
from JDRF.

Methods: 96 children and adolescents aged 6.0-15.9 with newly diag-

nosed T1D (< 3 weeks after diagnosis) will be randomized into a

support

double-blind, placebo-controlled (1:1), 6 months treatment study com-
bining Pleconaril and Ribavirin versus placebo. There are 9 study visits
over three years, including 6 MMTTs. Fasting and meal stimulated C-
peptide from blood sampled on filter paper at home is collected
monthly throughout the study, as well as the presence of enterovi-
ruses in nose, blood, stool and urine.

Results: By May 2019, 44 patients (24 boys, 20 girls) have been
enrolled in the study. Mean age is 11.2 (6.7-15.9) years. 13 have ful-
filled the 6 months treatment period. No Serious Adverse Events have
been observed. Three patients have left the study during treatment

period, either due to disliking the taste of the study drug or high total
disease burden.

Conclusions: Our experience shows that the study is feasible and
seems safe. We estimate that primary endpoint will be reached
in 2021.
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A case of Wolfram syndrome with thyrosine
phosphatase antibody

I. Eremina®, L. Zilberman?, V. Peterkova®

lEndocrinoIogy Research Center, Moscow, Russian Federation
Obijectives: Wolfram syndrome is an autosomal recessive genetic dis-
order, which minimum clinical criterion is the coexistence of juvenile-
onset diabetes and optic nerve atrophy. Diabetes in Wolfram syn-
drome is associated with non-autoimmune pathogenesis by mutations
in WFS1, a gene implicated in endoplasmic reticulum and mitochon-
drial function.

Case report: A 13,5-year-old girl was admitted to our clinic because
of unstable blood glucose levels from 4.6 to 17 mmol / |, weakness,
reduced visual acuity. She had been diagnosed with diabetes
mellitus at 7 years of age. Glycosylated hemoglobin value ranged
from 7 to 7.8% throughout the course of the disease. Family history
disclosed that her grandmother suffer from type 2 diabetes mellitus.
Bilateral optic nerve atrophy was diagnosed at age 13. The girl did
not complain of hearing loss, thirst, polyuria and other urinary
disorders.

During the examination, the hemoglobin level was 7.5%, the values of
creatinine, urea nitrogen, sodium in the blood were within the normal
range. The urine specific gravity was 1.017 g/ml. Thyrosine phospha-
tase antibody was 234.2 U/ml (0-10), GADA, ICA, ZnT8 antibody was
negative. Fundus examination had demonstrated bilateral optic atro-
phy and no sign of diabetic retinopathy. According to the ultrasound
of the kidney, no pathology was detected. Heterozygous mutation
(€.2205C>G:p.Y735X; ¢.2104G>T:p.G702C) in WFS1 was found.
Conclusion: Review of the literature suggests that many cases of Wol-
fram syndrome may misdiagnosed as type 1 diabetes mellitus. This
clinical case demonstrates the necessity of genetic analysis WFS1 in
patients with a combination of diabetes mellitus and optic nerve atro-
phy, even if patients are antibody possitive. Although there is cur-
rently no effective therapy, multidisciplinary care with the Wolfram
syndrome reduces the rate of progression of complications and
improves the quality of life of patients.
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Study of characteristics of children with diabetic
ketoacidosis admitted to Intensive care unit in
Alexandria University Children's Hospital

S. Elsayed?, A. EI-Nawawy?, M.A. Thabet®, G. Abdelnasser*

1Faculty of Medicine, Alexandria University, Pediatric Endocrinology and
Diabetology, Alexandria, Egypt, 2Faculty of Medicine, Alexandria Univer-
sity, Pediatric Intensive Care Unit, Alexandria, Egypt, 3Faculty of Medi-
cine, Alexandria University, Pediatric Nephrology, Alexandria University,
Egypt, *Faculty of Medicine, Alexandria University, Pediatric Department,
Alexandria, Egypt

Introduction: Diabetic Ketoacidosis (DKA) is a major cause of morbid-
ity and mortality in children with Type 1 Diabetes mellitus (T1DM).
Frequent causes of DKA include stress and infections in a new dia-
betic or a missed insulin dose in known diabetic children. Complica-
tions of DKA include brain edema, electrolyte disturbance, and renal
complications.

Objectives: The aim of this work is to study the clinical characteristics,
precipitating factors, common presentations, and complications of
DKA in children admitted to Pediatric Intensive Care Unit in Alexan-
dria University Children’s Hospital (AUCH).

Methods: The study included all children admitted to Pediatric Inten-
sive Care Unit (PICU) in AUCH, Egypt with DKA from 2009 to 2018.
Thorough history taking and clinical examination were done with
emphasis on age and duration of diabetes, precipitating factors for
DKA, complications during admission (cerebral edema, need for venti-
lation), length of stay in PICU and their fate. Laboratory investigations
were done including renal functions tests, serum electrolytes, venous
blood gases, HbA1C, and cultures.

Results: We studied 256 patients with DKA admitted in PICU, their
age ranged from 2 months to 15 years. 57% of them were females.
The mean HbA1c level was 9.7%. In 164 cases (64.1%), DKA was the
first presentation of TIDM while 92 cases (35.9%) were known dia-
betic patients. About 22.7 % had family history of diabetes. Infection
was the precipitating factor for DKA in 115 cases (44.9%) while insu-
lin omission was found in 7 % of the cases. Cerebral edema was
observed in 21.1 % of the cases. There were 12 cases (4.7%) needed
mechanical ventilation and only one case had renal failure. There were
8 cases (3.1%) died during PICU admission.

Conclusions: Better understanding of risk factors, clinical presenta-
tions, and complications of DKA admissions in PICU can guide
healthcare improvement efforts and leads to better patient outcomes

and lower costs.
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Are we administering adequate fluids to children
and young people in diabetic ketoacidosis (DKA)?
An audit of management of DKA at the Children's
Hospital for Wales

P. Adavappa Parvathamma?®, M. Ryan?, A. Shetty®

Children's Hospital for Wales, Dept of Paediatric Diabetes & Endocrinol-
ogy, Cardiff, United Kingdom

Introduction: DKA is a potentially life-threatening complication of
typel diabetes mellitus (T1DM) in children and young people (CYP).
An Integrated Care Pathway (ICP) for management of DKA is
established in Wales which is based on the 2015 British Society for
Paediatric Endocrinology and Diabetes (BSPED) and NICE guidelines.
The BSPED guidance deemphasises fluid boluses and recommends
reduced maintenance fluids rates to minimise risk of cerebral oedema.
Aims: To audit the management of DKA in a teaching hospital follow-
ing the introduction of the current BSPED and NICE guidance, with
focus on fluid therapy.

Methodology: Retrospective case note review of all CYP admitted in
DKA to the Children's Hospital between June 2016 and June 2018.
Results: A total of 24 episodes of DKA were recorded in 23 patients.
The median age was 11 years (range 1 to 16 years). 9 of the episodes
were in newly diagnosed CYP.

11 patients presented with a pH of < 7.1, of whom 10 received a
10ml/kg fluid bolus of 0.9% saline, 6 of whom required a further fluid
bolus following clinical assessment. Of the 13 patients with a pH 27.1,
6 required 10ml/kg of 0.9 % saline fluid boluses, 2 of whom required
the bolus 2-3 hours of initiation of DKA management, and 1 required
a further bolus. The maintenance fluid rate was increased in
1 episode.

Hypoglycaemia was documented in 10 of the 24 episodes, despite
having dextrose in their fluids.

Conclusion: A significant proportion of CYP being treated for DKA
needed an increase in their fluid therapy when treated in accor-
dance with the current guideline. These changes were made based
on ongoing clinical assessments. No adverse outcomes were
identified.

There was an increased incidence of hypoglycaemia despite a reduc-
tion in the rate of insulin in the current guideline.

Following this audit and the recent evidence from PECARN fluid
study, The CYP Wales Diabetes Network are updating their ICP based
on the ISPAD Consensus Guidelines 2018.
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Conversation and Reactions Around Severe
Hypoglycemia (CRASH Study): pediatric caregiver
results

D. Mojdami?, E. Spaepen?, N. Zhang?, Z. Balantac?, B. Mitchell®,
M. Peyrot®, F. Snoek*

LEli Lilly and Company, Indianapolis, United States, 2Evidera, Bethesda,
United States, 3Loyolar University Maryland, Baltimore, United States,
4Vrije Universiteit Medical Centers, Amsterdam, Netherlands

Objectives: The CRASH study was developed to understand the
severe hypoglycemia (SH) experiences of caregivers (CG) of and per-
sons with diabetes (PWD).
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Methods: The cross-sectional survey was conducted in 8 countries.
Here we report on CGs of persons 24 to < 17 yrs old with type 1 dia-
betes (T1D) or type 2 diabetes (T2D) from 6 countries. The PWD had
to be on insulin therapy and had 21 SH event in the last 3 yrs. A SH
episode is defined as low blood sugar associated with severe cognitive
impairment requiring external assistance to recover. Analyses were
descriptive.

Results: There were 137 T1D and 15 T2D CGs; 84% T1D and 87%
T2D PWD they cared for had a SH event in the past year. At the time
of the most recent SH event, 68% of PWD (T1D and T2D) had a CG
or parent present; 17% had a teacher/school staff present. Actions
taken during the SH event included ingesting oral carbohydrates (86%
T1D, 87% T2D), injecting glucagon (17% T1D, 20% T2D), calling
emergency services (18% T1D, 27% T2D), and/or going to hospital
(9% T1D, 13% T2D). The main reasons reported for not using gluca-
gon included not having a prescription (27% T1D, 83% T2D) and glu-
cagon not being readily available (21% T1D, 17% T2D). Actions taken
after the SH event included obtaining glucagon (13% T1D, 13% T2D),
checking blood glucose more often (44% T1D, 40% T2D), and carrying
sugar/sweets (49% T1D, 73% T2D). Some CGs (25% T1D, 13% T2D)
did not discuss the SH event with the PWD's healthcare provider.
Most CGs reported they felt helpless (66%) and unprepared (62%) for
the SH event.

Conclusions: Most CGs of youth with T1D or T2D on insulin therapy
reported that the most recent SH event occurred in the presence of a
CG or parent. Most T2D CGs did not use glucagon because they did
not have a prescription. Moreover, very few CGs obtained glucagon
after the event. Most CGs reported feeling unprepared for the SH

event.
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Utility of plasma B-hydroxybutyrate for predicting
diabetic ketoacidosis in the pediatric emergency
department

E. Tremblayl’z, K. MiIIingtonl, M. Monuteaux®, R. Bachur®,
J. Wolfsdorf!

1Boston Children's Hospital, Endocrinology, Boston, United States, 2Har-
vard T.H. Chan School of Pubic Health, Boston, United States, *Boston
Children's Hospital, Emergency Medicine, Boston, United States

BOHB (mmol/L) Sensitivity % Specificity %

21 98.3 47.6 44.1
22 96.6 65.3 54.3
23 94.3 79.9 66.4
>4 86.9 89.0 77.3
25 77.3 94.5 85.5
26 64.8 97.9 92.6
27 48.3 99.0 95.5
28 30.7 100.0 100.0

Positive Predictive Value %

Introduction: Diabetic ketoacidosis (DKA) is a common emergency
department (ED) presentation of new onset (NODM) and established
diabetes mellitus (DM). Insulin deficiency and elevated counterregulatory
hormones cause unregulated ketoacid production; acidemia, however, is
not specific to DKA. Although assays for f-hydroxybutyrate (BOHB) are
increasingly available, there are sparse data defining the relationship
between plasma BOHB and DKA in pediatric patients.

Objective: To establish a plasma BOHB level to accurately
diagnose DKA.

Methods: We identified ED patients with DM who had a simulta-
neous venous pH and plasma BOHB over a 33 month period. Ana-
lyses were performed on each patient's initial studies. Electronic
medical records were reviewed for details including whether the
patient was NODM and/or transferred from an outside hospital.
Results: Among 594 children with DM, 176 (29.6%) had DKA. Median
age was 12.3 years (IQR 8.7, 15.9). There were no significant demo-
graphic differences between patients in DKA and patients not in DKA.
Patients in DKA were more likely to have been transferred from an
outside facility and have NODM. The inclusion of age, transfer status,
and NODM in the model did not improve the prediction of DKA
beyond that of BOHB alone. BOHB showed strong discrimination for
DKA with an area-under-the curve of 0.95 (95% Cl 0.93, 0.97). A
BOHB value of 5.3 mmol/L predicted DKA with optimal accuracy,
correctly classifying 90.6% of patients with hyperglycemia. The sensi-
tivity, specificity, positive and negative predictive values of this
cutpoint were 76.7% (95%Cl 69.8%, 82.7%), 96.4% (94.2%, 98.0%),
90.0% (84.0%, 94.3%), and 90.8% (87.7%, 93.3%), respectively.
Conclusion: Because it is a biomarker specific to DKA, we propose
measurement of plasma BOHB should be used to define this condi-
tion. A value of 5.3 mmol/L provides the best cutpoint for accurate

diagnosis of DKA in children and adolescents.
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Study of frequency and risk factors for Cerebral
edema in 256 children with diabetic ketoacidosis

N. Yaneva?, M. Konstantinova?®

IMedical University of Sofia, Sofia, Bulgaria, ’Medical University of Sofia,

Department for Diabetes, Clinic for Endocrinology, Diabetes and Metabo-
lism, Sofia, Bulgaria

Negative Predictive Value % Correctly Classified %

98.5 62.6
97.9 74.6
97.1 84.2
94.2 88.4
90.8 89.4
86.7 88.1
81.8 84.0
77.4 79.5

[Test characteristics across a range of cut-points of plasma p-hydroxybutyrate concentrations for predicting DKA in pediatric ED patients]
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Objectives: Cerebral edema (CE) - one of the most devastating com-
plications of diabetic ketoacidosis (DKA), is the main cause for mortal-
ity and residual morbidity in children with DKA. We analyzed the
biochemical and therapeutic risk factors for CE in our patients, aged
from 8 months to 18 years, with DKA.

Methods: A retrospective review of all 256 children, hospitalized for
DKA during the last 12 years at the University Pediatric Hospital -
Sofia, Bulgaria, was performed. The demographic characteristics, bio-
chemical variables and therapeutic interventions were compared
between the patients with and without cerebral edema.

Results: Cerebral edema was observed in 22 (8.6%) of the 256 sub-
jects studied. One of the patients (5%) had died and 2 (9 %) had sur-
vived with neurologic consequences. Cerebral edema was significantly
associated with severe DKA: lower initial pH < 7,0 (p< 0,001) and
bicarbonate < 4 mmol/L(p< 0,001), higher initial blood glucose
(p=0,003), higher urea level (p=0,036) and higher baseline serum
osmolality (p=0,036). Low serum phosphate level during the treatment
of DKA was found significantly associated with cerebral edema forma-
tion (p=0,027). We also found significant dependence between the
development of CE and the initiation of treatment for DKA in another
facility before the hospitalization in our hospital (p=0.010), bicarbon-
ate application (p< 0,001), higher fluid volume infused initially
(p=0,005) and delayed potassium substitution (p=0,003).

Conclusions: Severe ketoacidosis, hyperglycaemia and dehydration at
presentation and low serum phosphate during treatment are signifi-
cantly related to cerebral edema formation in children with DKA. The
initial severe acidosis and hyperglycaemia probably cause brain injury
that progresses to cerebral edema in the course of developing hyp-

ophosphatemia and iatrogenic cerebral hypervolemia.
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Glycemic variability identified with continuous
glucose monitoring (CGM) relates to hypoglycemia
time < 70 mg/dL (3.9 mM) in children and
adolescents with type 1 diabetes (T1D)

LJ. Tinsleyl, L. Volkeningl, N. Naik®, H.R. Desrochers?, L. Ambler-
Osborn?, LM. Laffel®

Joslin Diabetes Center, Harvard Medical School, Pediatric, Adolescent,
and Young Adult Section, Boston, United States

Objective: Hypoglycemia is a concern for families of youth with T1D.
Glycemic variability, defined as CGM coefficient of variation (CV), has
been related to hypoglycemia risk in adults. We examined the associa-
tion of CV with percentage of time < 70 mg/dL in a sample of youth
with T1D using CGM.

Methods: This analysis included 93 young persons aged 8-17 years
with T1D for 21 year. HbAlc and CGM (Dexcom G4) data were col-
lected every 3 months for 2 years, with up to 4 weeks of CGM data
preceding each visit. CV, defined as CGM glucose SD/mean (%), and
percentage of time with CGM glucose values < 70 mg/dL (T< 70)
were derived from 453 visits over the 2 years. Associations between
CV and T< 70 were assessed overall and according to baseline age,

sex, 2-year mean HbA1c, and MDI vs. pump treatment.

Results: Youth (52% male, 85% pump-treated) were aged (M+SD)
12.9+2.6 years with T1D duration 6.2+3.5 years and HbA1c 7.9+0.9%
(range 6.2-11.1%) at baseline. There were 53 visits/person. Mean
CV 40.6+£5.2% (range 27-61%) and mean T< 70 3.3+3.0% (range
0-25%). Overall, CV was highly correlated with T< 70 (r=0.74, p<
.0001). CV and T< 70 were also highly and similarly correlated
according to baseline age < 12 vs. 212 (r=0.76 vs. 0.74) and mean
HbA1c < 8 vs. 28% (r=0.72 vs. 0.76) (all correlations p< .0001). CV
and T< 70 were highly but variably correlated according to male
vs. female sex (r=0.67 vs. 0.81, p< .05) and MDI vs. pump treatment
(r=0.60 vs. 0.76, p< .1) (all correlations p< .0001). T< 70 was signifi-
cantly higher when CV was >36% vs. <36% (3.843.0% vs. 1.1+1.1%,
p< .0001) (see figure).Conclusions: Some youth spend up to 6 hours
per day with glucose < 70 mg/dL. Glucose variability by CGM CV pre-
dicts hypoglycemia; on average, those with CV>36% vs. <36% spend
~4-fold more time with glucose < 70 mg/dL, ~1 hour vs. ~15 minutes
daily. Caregivers of young persons with T1D can use this CGM metric

to help inform management.

T'ime <70 mg/dL by CV
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[Percentage of Time < 70mg/dL by Coefficient of Variation]
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Impaired hypoglycemia awareness in children and
adolescents with type 1 diabetes

A. Messaaouil, S. Tenoutasse?, L. Hajseloval, L. Crenier?

Hépital Universitaire des Enfants Reine Fabiola - Université Libre de Bru-
xelles (ULB), Diabetology, Brussels, Belgium, 2Hépital Erasme - Université
Libre de Bruxelles (ULB), Endocrinology, Brussels, Belgium

Objectives: Impaired Hypoglycemia Awareness (IHA) is associated
with an increased risk of Severe Hypoglycemia (SH) in adults with dia-
betes but less known in youth. The purpose of this study was to
determine the prevalence of IHA and its clinical characteristics in a
cohort of children and adolescents with type 1 diabetes.

Methods: This prospective observational study of two month duration
included all eligible subjects with type 1 diabetes attending our center,
aged from 4 to 20 years. IHA was defined by a score = 4 on the Gold
scale. SH were collected by reviewing the patients' logbook and adju-
dicated by an endocrinologist.

Results: On the 404 subjects included, 128 (31.7%) were diagnosed
with IHA. Among these, 21% experienced at least one SH vs 11% of
patients without IHA during the study period (p=0.009). Subjects with
IHA were younger (median [IQR]) (12.9 [10.4-16.3] vs 14.2
[11.7-16.9] years; p=0.025), younger at diabetes diagnosis (6.2



POSTER ABSTRACTS

[3.5-9.3] vs 8.0 [5.0-11.2] years; p=0.001), more often c-peptide nega-
tive (78 vs 67%; p=0.037), female (57 vs 44%; p=0.014) and per-
formed more glucose controls (7.0 [4.0-10.0] vs 6.0 [4.0-8.5] per day;
p=0.046) than subjects without IHA. There were no differences in dia-
betes duration (5.3 [2.8-8.5] vs 6.2 [3.6-8.6] years), in HbAlc (7.6
[7.0-8.5] vs 7.7 [7.1-8.6]%) or in nocturnal occurrence of SH (8.7 vs
5.7%). Subjects who experienced at least one SH were 2.9 times more
likely to exhibit IHA (p=0.008).

Conclusions: A significant proportion of youth with type 1 diabetes
have IHA. Screening for IHA should be an important part of routine

diabetes care in children, as IAH is associated with SH.
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Safety and efficacy of subcutaneous insulin for
treatment of diabetic ketoacidosis in children - a
systematic review

N. Pothier?, K. Altenor?, M.-E. St-Jacques®, M.-E. Robinson?, J. von
Oettingen™*

IMcGill University, Montreal, Canada, 2Kay Mackenson Clinic, Montrouis,
Haiti, 3H6p|’tal St-Damien, Port-au-Prince, Haiti, “Montreal Children's
Hospital, Montreal, Canada

Objectives: Standard treatment of diabetic ketoacidosis (DKA) uses
intravenous (IV) insulin infusion which carries significant risks without
sophisticated equipment and a high-dependency unit. Alternative
treatment protocols are needed for low-resource settings.

Methods: We systematically searched PubMed (MEDLINE), EMBASE,
Cochrane and searched the grey literature for studies evaluating sub-
cutaneous (SC) or intramuscular (IM) insulin administration for the
treatment of pediatric DKA published before June 4, 2018. No study
design, language or publication time restrictions were applied.Two
independent reviewers screened abstracts and full text papers,
extracted data and assessed risk of bias.

Results: Of 2934 abstracts, 137 qualified for full text review, and
24 for data extraction. Study design, population characteristics and
main protocol elements are shown in the table. Based on a historical

shift in the DKA management from high-dose to low-dose insulin

protocol, studies were grouped into those conducted before 1990
(n1=19 [79%)], “past”) vs. thereafter (n,=5 [21%)], “recent”). Thirteen
past studies combined IV+IM or IV+SC administration for the initial
bolus while none of the recent studies did. Bolus dose and frequency
ranged widely, especially in past studies. Death (n=10) and cerebral
edema (n=2) occurred in 3 studies from India, Ethiopia and Sudan in
patients who were severely ill at presentation. Recurrence of DKA
occurred in 1 study, and mild but not severe hypoglycemia occurred
in 8 studies, which corresponds to 24 (13%) episodes in past studies
and 5 (2%) in recent studies. Risk of bias was overall assessed as high,
mainly as a result of study design and limited outcome reporting.

Conclusion: Emerging evidence suggests that low-dose SC insulin
may be a safe and effective treatment of all severities of pediatric

DKA. More high-quality studies are needed.
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A single-center study of initial clinical presentations
affected by type 1 diabetes in Japan: severe DKA
that was caused by delayed diagnosis, but was
difficult to detect at the first visit

K. Tagawai, K. Matsui®, M. Shibata®, T. Hidemi?, S. Nagaii, Y. Maruo?
1Shiga University of medical science, Pediatrics, Otsu, Japan
Introduction: Patients with type 1 diabetes mellitus (T1DM) may pre-
sent with diabetic ketoacidosis (DKA) at diagnosis. Young age (espe-
cially < 2 years), diagnostic error, delayed treatment, and residence in
a country with low T1DM prevalence are DKA risk factors.
Obijectives: We studied the initial clinical presentations and DKA pre-
vention in T1DM patients.

Methods: We accessed medical records of TIDM patients who were
treated in our hospital in July 2018. We noted their age at diagnosis,
symptoms, and duration of symptoms. We then classified patients
according to DKA severity and noted their chief complaints at the first
visit percentages of patients who had symptoms characteristic of
T1DM, and blood glucose, glycated hemoglobin (HbA1c), and blood
C-peptide levels.

Randomized controlled trials

Cohort studies: Prospective / Retrospective

Case Series / Reports

Episodes of DKA / DKA severity reported
DKA severity: Mild / Moderate / Severe

Insulin type: Regular / Ultrarapid
Mode of administration: IM / SC / IM+SC
Insulin bolus [U/kg]: Initial / Subsequent

Dosing interval [hrs]

[Table 1: Study Designs and Main Protocol Elements]

Publication Publication
All Studies Date: 1953-1988 Date: 1994-2018
4 2 2
9/7 8/6 1/1
2/2 2/1 0/1
402 / 245 180/ 54 222 /191
52 (21%) / 138 (56%) / 7 (13%) / 24 (45%) / 45 (24%) / 114 (60%) /
55 (22%) 23 (43%) 32(18%)
22/2 19/0 3/1
9/13/2 9/8/2 0/5/0
0.06-2.2/0.06 -1.25 0.06-2.2/0.06 - 1.25 0.1/0.17
1-6 1-6 2-4
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Results: We treated 49 patients (aged 14.2+5.9 years; 18 male,
31 female). We assessed initial clinical presentations in 45 patients,
who were diagnosed at 7.7+4.5 years of age, had a symptom duration
to diagnosis of 36.5+37.6 days, and polydipsia (91.1%), polyuria
(88.8%), and weight loss (60.0%). Meanwhile, 4 patients detected
through an annual urine test in their schools were asymptomatic.
Thirty-three patients were divided based on DKA severity: 17, not
affected; 7, mild; 5, moderate; and 4, severe. Six patients were youn-
ger than 2 years, and 3 patients had severe DKA. The chief complaints
in the severe group were not characteristic of TADM and did not lead
to T1DM suspicion initially. However, all patients in the severe and
moderate groups had polydipsia, polyuria, and weight loss. Blood C-
peptide levels significantly decreased when DKA severity worsened,
but blood glucose and HbA1c levels were not different.

Conclusions: Severe DKA patients may exhibit symptoms not charac-
teristic of T1DM, but characteristic symptoms may be revealed
through careful medical interviews. Thus, TIDM patients must be
identified before they develop severe DKA. Regular urine tests may
also help identify T1IDM patients.
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First description of LADY with DKA and in a male
adolescent

G. Tornese?, E. Faleschini®, E. Barbi?

Linstitute for Maternal and Child Health IRCCS Burlo Garofolo, Trieste,
Italy, 2 University of Trieste, Trieste, Italy

Introduction: Latent Autoimmune Diabetes of the Young (LADY) has
been described in 7 female patients so far, with a slowly progressive
beta-cell destruction with complete remission up to 4 years.

Objectives: To describe cases of LADY followed in our Institute.
Methods: Data on onset and follow-up were collected for patients
with LADY, defined as diabetes mellitus with the presence of at least
1 autoantibody against beta-cell, absence of known genetic variations
causative for MODY (Maturity Onset Diabetes of the Young) and a
remission period (IDAA1C< 9) >18 months.

Results: Out of 67 patients < 18 years with type 1 diabetes mellitus,
2 fulfilled the criteria for LADY.

Case 1 was a normal weight 13-year-old female with severe
ketoacidosis (DKA) at onset (pH 6.85), positive autoantibodies (I1A2,
ICA, ZnT8, GAD, insulin). She was discharged with am insulin daily
requirement (IDR) of 0.05 U/kg/day. IDAAL1C was < 7 in follow-up
visits, C-peptide was normal (1.62 ng/ml). Family did not agree to had
a trial off insulin. After 6 years there was an increase in Alc (9.4%)
and IDR (0.29 U/kg/day) with IDAA1C 10.9.

Case 2 was an overweight 14-year-old male with moderate DKA at
onset (pH 7.17), positive autoantibodies (IA2, insulin). He was dis-
charged with an IDR of 1 U/kg/day. After 3 months his DAAlc was
7. After 2 years, due to a very low IDAA1c (4.4) with C-peptide 5.43
ng/ml, he stopped insulin and started metformin with a good control
(Alc < 6%). After 4 years his Alc increased to 10.7% and insulin had
to be started again with IDR of 0.38 U/kg/day (IDAA1C 14.4).

Genetic tests excluded mutations in HNF4A, GCK, HNF1A, PDX1,
HNF1B/TCF2, NEUROD1, KLF11, CEL, PAX4, INS, BLK, ABCC8/
SUR1, KCNJ11, APPL1 and WFS1 for both patients.

Conclusions: Differently from previous report, our patients had both
DKA at onset and one of them is male. The remission period was lon-
ger than 4 years. LADY represents a model that could help understand

how to preserve the pancreatic reserve from autoimmune insult.
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Review of high dose insulin injection treatments for
diabetic ketoacidosis occurred to type 1 diabetes
patients in our hospital

Y. Yuyama?, T. Kawamura®, N. Nishikawa?, T. Hirose?, Y. Kashihara®,
T. Hashimoto®, T. Hamazaki®

10saka City University Medical School, Osaka, Japan, 2D Medical Clinic
Osaka, Osaka, Japan, SWatamachi Kids Clinic, Himeji, Japan, 4HUG HUG
Kids Clinic, Osaka, Japan

Introduction: Diabetic ketoacidosis (DKA) is a fatal and frequent acute
complication for type 1 diabetes(T1D) patients. ISPAD updated guide-
line for DKA recommends low dose insulin injection at initial treat-
ment. However, each referring RCT was performed in the 1970s and
comparing only between intravenous and intracutaneous infusion.
Currently, few reports have researched high dose insulin infusion for
DKA treatment. Some T1D patients with long disease duration fre-
quently suffer DKA for various reasons. The safety and early recovery
from DKA are required for the social-economical reasons. In our expe-
rience, the high dose of insulin (0.3-0.5 U/kg per hour) is efficient to
shorten the treatment duration.

Objectives: Our primary objective is to review the relationship
between initial insulin infusion rate and complication incidence rate
such as brain edema. Secondary we access DKA treatment duration
who undertook high dose insulin infusion.

Methods: We retrospectively reviewed our chart data of T1D patients
who admitted by DKA from 2008 November and 2018 October. We
defined DKA as ISPAD 2018 DKA criteria, which consist of Hypergly-
cemia (blood glucose >11 mmol/L [~#200 mg/dL]), venous pH < 7.3 or
< 15 mmol/L, (blood R-

hydroxybutyrate =3 mmol/L) or moderate or large ketonuria. We

serum bicarbonate and ketonemia
excluded following patients who don't meet the criteria; no typel dia-
betes evidence; the lack of necessary data; no need to admission; a
recent history of heart disease, renal failure, and any other severe
disease.

Results: Study patients consisted of 778 Japanese T1D patients and
total 69 events were detected. Most patients received early insulin
venous infusion within 1 hour. Initial insulin infusion rate ranged from
0.01 to 0.5 unit/kg/hour and no severe complication such as brain
edema occurred.

Conclusions: High dose initial insulin infusion caused no severe com-

plications in this study.
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Successful treatment outcome of invasive
mucormycosis in diabetes children by conventional
antifungal therapy in resource constraint situation

J. Manzoor?, A. Tahir?, N.-E. Hira®, A.A. Qureshi®, F. Mahmood*

1The Children's Hospital & Institute of Child Health, Pediatric Endocrinol-
ogy and Diabetes, Lahore, Pakistan, 2University of Health Sciences,
Department of Biochemistry, Lahore, Pakistan, 3The Children's Hospital &

Institute of Child Health, Department of Radiology, Lahore, Pakistan,
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Mucormycosis is a rare, fatal complication seen in immunocompro-
mised and diabetes patients. Objective of study is to devise a multi-
disciplinary approach for successful treatment of mucormycosis with
less popular non-liposomal amphotericin B as drug of choice due to
non-availability of other choices of antifungal therapies. We report
our experience of using conventional amphotericin B in the manage-
ment of two cases of rhino-orbital and one of rhino-orbital-cerebral
mucormycosis in uncontrolled Type1l diabetes children.Mucormycosis
was diagnosed by the specific clinical picture of black eschar forma-
tion with extensive necrosis, superadded pyogenic inflammation and
histopathological non-septating fungal hyphae but without positive
yield of fungal growth. Further MRI was performed for detecting
extent and nature of disease. Multidisciplinary team care approach
involved a combination of optimizing blood glucose control, aggres-
sive surgical debridement, antifungal therapy, appropriate antibiotics,
fluid and electrolyte care, and nutritional rehabilitation.Treatment
started with 0.25 mg/kg intravenous infusion of non-liposomal
amphotericin B and the dose stepped up to 1.0 mg/kg infused in 2-6
hours with prior maintaining good hydration and electrolyte care to
minimize the risk of drug complications. Serum creatinine level and
serum electrolytes, magnesium, calcium was vigilantly monitored dur-
ing therapy.Treatment duration was 8 and 12 weeks for rhino-orbital
and rhino-orbital-cerebral mucormycosis respectively with no mortal-
ity but variable morbidity.It is concluded that aggressive and vigilant
treatment outcome is encouraging in this devastating condition. It is,
therefore, recommended that prompt and aggressive multidisciplinary
management can lessen the untoward effects of non-liposomal
amphotericin B with taking care of fluid and electrolyte balance and
frequent monitoring of renal function. Nutritional support plays a piv-

otal adjunct component in treating such cases.
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Emerging phenotypes of the hyperosmolar
hyperglycaemic state (HHS) in the paediatric
population

E. Holloway?, South Thames Paediatric Diabetes Research Group
LCroydon University Hospital, London, United Kingdom

Introduction: The hyperosmolar hyperglycaemic state (HHS) is a rare
complication of diabetes mellitus in the paediatric population. How-
ever, it can coexist with DKA and the different management strategies
for each condition make early recognition important as there is a
higher mortality rate for HHS.

Objectives: To further establish clinical characteristics shared
between paediatric patients with HHS to aid early recognition by clini-

cians. Typically it is associated with adolescents with type 2 diabetes



POSTER ABSTRACTS

mellitus or those who have consumed large volumes of sugary drinks
prior to the illness presenting.

Methods: A network wide survey was sent to diabetes clinical leads
for all units in the South London (and South East coast) paediatric dia-
betes network, UK. Clinical casenotes were reviewed and characteris-
tics collected.

Results: 6 cases were reported (one fatality) if severe HHS (osmolarity
>370 mosm/kg), of which 4 patients had complete casenotes avail-
able. These 4 patients were characterised by either neurodisability
and/or very low body mass index. Ages varied from 8 months to
18 years.

Conclusions: Severe HHS remains rare in the paediatric population.
We propose that children at greatest risk of HHS may be those who
either have reduced mobility (and difficulty accessing free water to
maintain fluid homeostasis) or abnormally body fat composition (and
potentially reduced ketone response so they do not develop the

symptoms of ketoacidosis and present later than otherwise expected).
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A case of diabetic ketoacidosis associated with
severe hyperosmolar hypernatremic state and
thrombosis in type 2 diabetes mellitus

Y.J. Kim%, Y.H. Kim?!
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si, Gangwon-do, Korea, Republic of

Diabetic ketoacidosis (DKA) associated with severe hyperosmolar
hypernatremic state (HHS) and thrombosis is rarely reported. We
reviewed a case of type 2 DM patient who was diagnosed as DKA
combined with severe HHS at first visit and underwent amputation
on the left leg because of femoral arterial thrombosis. A 14-year-old
Asian girl had polyuria and polydipsia for 2 weeks and weight loss for
a month. She visited a local clinic due to lethargy and was adminis-
tered IV fluids and diazepam for 2 days. Her mental status aggravated
to semi-coma, and she was transferred to our institution. Initial bio-
chemical findings were as follows: plasma glucose 1265mg/dL, serum
sodium 160mmol/L, serum osmolality 405mmol/kg, arterial blood pH
7.25, and urine ketone 3+. She was treated with intensive fluid resus-

citation and continuous insulin infusion. Plasma glucose level became

Characteristic

Gender (Male: Female) 4:11

Mean [SD] Age (years) 16.9 [8.9]
Mean Age at onset (years) 10.4 [6.0]
Duration of diabetes (years) 6.5 [6.5]
Family history of diabetes 6/15 [40%]
Mean Weight (Kg) 45.8 [15.7]
Mean waist circumference (cm) 69.7 [10.3]
Mean BMI (Kg/m2) 20.0 [5.2]
Mean Body Fat Percentage 22.0[5.9]

[Table 1. Characteristics of subjects with DKA versus those without DKA]

Subjects with DKA (n=15)

stable on the second day of admission, but a change of color above
left knee was observed. CT scan was performed and a thrombus on
the left femoral artery was found. Abnormalities of platelet activation,
coagulation factors, vascular reactivity, blood volume, and blood flow
are known to elevate thrombotic risks during DKA. After diagnosis of
arterial occlusion of left femoral artery, she received thrombectomy
and percutaneous transluminal angioplasty. Despite our effort, her left
leg could not be salvaged and she underwent below knee amputation.
Her plasma glucose level is well controlled with metformin only, with-
out insulin. To the best of our knowledge, this is the first case of Asian
adolescent with DKA combined with severe HHS and a serious
thrombotic complication at the onset of type 2 DM. We suggest that
despite rarity of the case, a suspicion of thrombotic complication is

warranted when patients present with severe DKA.
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Association of body fat percentage by bioelectric
impedance analysis with diabetic ketoacidosis in
Kashmiri patients with type 1 diabetes

O.A. Peerzada?, S.R. Masoodi', M.H. Bhat?, J.R. Bhat?, B. Wangnoo?,
T.A. Dar}, RA. Misgar®
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Objectives: To determine the incidence rate of diabetic ketoacidosis
(DKA), and to study the association of body fat percentage with DKA
in patients with type 1 diabetes.

Methods: In this cross-sectional study, all consenting patients with
type 1 diabetes following paediatric endocrinology clinic of a tertiary
care hospital in North-India who had come to attend a carbohydrate-
counting workshop were included. The data collected included clinical
presentation, precipitating factors, laboratory profiles, and complica-
tions. The incidence rate of DKA was calculated at events per
100 patient-years. Body composition was assessed with bioelectrical
impedance analysis.

Results: Of 53 subjects studied, 32 (60.4%) were females (Table 1).
The mean age was 19.4 years (range: 4.1 - 36.2). The age of onset
was 13.5 (2.6 - 24.40) years and disease duration 5.9 (0.1 - 23.2)
years. Overweight-obese patients accounted for 25.0% (95% Cl,
14-39); only 16.3% patients reached the target HbAlc of < 7%.

Subjects without DKA (n=38) P Value
17:21 >0.2
20.3 [6.6] >0.1
14.7 [5.2] 0.01(S)
5.6 [5.5] >0.6
11/38 [29%] >0.4
53.4[12.0] 0.06
76.1[6.1] >0.3
19.2 [3.0] >0.1
26.4[6.1] 0.027 (S)
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Overall 17 episodes of DKA (15 patients) were reported with an inci-
dence rate of 54.6 episodes per 1000 patient-years (95% Cl, 32 - 64).
Significant predictors of DKA were younger age at onset, previous
hospitalization, use of alternative medicine, hypothyroidism and low-
normal body fat. Body fat percentage was inversely correlating with
history of DKA (r, -3.2; P, 0.03).

Conclusions: There is a relatively higher incidence of DKA in Kashmiri
population particularly those with low-normal fat percentage. Inter-
ventions targeting adherence to insulin therapy, and not falling prey
to false claims of alternative medicine could help reduce the incident
rate of DKA in Kashmiri patients with type 1 diabetes. Clinicians
should be aware of the potential risk of DKA in undernourished
patients at young age of onset falling prey to alternative medicines,
and utilize appropriate clinical and laboratory monitoring to prevent

serious adverse outcomes.
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Severe hypertriglyceridemia shadowing diabetic
ketoacidosis in type 1 diabetes mellitus

Y. Abdelmeguid?, Y. Alhuseine?, M. Atta?, D. Fawzy?, S. Hasan?
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Background: Diabetic ketoacidosis (DKA) is a common presentation
of type 1 diabetes mellitus (DM). Severe hypertriglyceridemia (triglyc-
eride[TG]>1gm/dl) is a rare complication, increasing the risk of acute
pancreatitis. It occurs mainly due to insulin deficiency, but a primary
lipid disorder might co-exist.

To our knowledge, our case is the youngest newly-diagnosed type
1 DM to present with DKA, complicated by severe hyperTG.

Case presentation: A 2-year-old girl presented to us with refusal of
feeding, difficulty breathing, and drowsiness. She had been
complaining of polyuria, polydepsia, weight loss, and recurrent attacks
of abdominal pain 2 months before presentation. On admission, our
patient was lethargic, severely dehydrated with Kussmaul breathing,
cold extremities and weak peripheral pulsations. Her abdomen was
not tender.

She presented with DKA (blood sugar 600mg/dl, pH 6.92, HCO3
2mmol/l, and ketonuria). She received normal saline bolus, was started
on insulin infusion and intravenous fluids according to ISPAD guide-
lines. Mannitol was given for cerebral edema. Her blood samples were
lipemic. Serum TG was 1.5g/dl, total cholesterol 286mg/dIl, amylase
and lipase were normal. Her glycated hemoglobin was 13.7%, C-
peptide was low, antiGAD antibodies were positive. Abdominal
sonography was free.The lipid profiles of her father, and mother were
normal.

Her general condition, and conscious level gradually improved and
DKA resolved in 72 hours. Serum TG decreased to 229mg/d| within
7 days of admission.

Conclusions: Severe hyperTG can be seen in DKA children as young
as 2 years old, reflecting the severity and the prolonged duration of
the disease. It maybe asymptomatic, but screening for acute pancrea-
titis is essential. Management mainly consists of intravenous fluids,
and insulin infusion, while lipid-lowering drugs are not always needed

suggesting that hyperTG maybe transient.
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The Management of Diabetic Ketoacidosis (DKA) in
a district general hospital in the UK

V. Viswanath®, M. Mallya’, C. Matei?
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Stevenage, United Kingdom, 2Lister Hospital, East and North Hertford-
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Introduction: Diabetic ketoacidosis (DKA) can have significant mor-
bidity and mortality in children and young people (CYP).

It's management is very well standardised, based on National Guid-
ance (National Institute of Clinical Excellence - NICE).

In the UK, CYP DKA Guidelines have been reviewed in 2015 in order
to reduce risks of cerebral oedema. There have been concerns that
the new recommended fluid management has the potential to
increase the risk of acute kidney injury (AKI) or other complications
due to significantly reduced fluid management volumes.

In our Trust, the 16-18 year olds are managed by adult physicians but
based on CYP guidelines.

Aim: We wanted to review the practice in our hospital and to estab-
lish any compliance and deviations from the guidelines and if there
have any significant complications in our patients.

Methods: We looked at the notes,discharge letters and lab reports.
Results: Over 11 months (October 2017-September 2018) we had a
total of 17 episodes of DKA in 0-19 year old.

3 episodes were of severe and 14 of mild/moderate DKA. 12 patients
received fluid boluses. In 13 cases the ongoing fluid prescription was
correct. In all patients insulin was started 1 hour after the initial fluids
were given.

8/17(47%) of our DKA episodes occurred in patients with known
T1DM.The guideline was not appropriately used in 2/11episodes.
12/16(75%) received fluid boluses. 2 patients with altered GCS
(14/15) received fluid boluses.

2/17 patients were in mild AKI at presentation.

Conclusions: In our cohort majority of patients received fluid boluses,
despite this not being the recommended measure on the current
guideline.DKA still occurs in patients with known diabetes.Fluid man-
agement in DKA still remains a topic of some controversy.

The British Society of Paediatric Endocrinology (BSPED) is currently
reviewing the fluid management. There is national interest and partici-
pation. The 16-18 year old patients could be managed on adult proto-
cols in the future.



POSTER ABSTRACTS

P141
An unusual case of an exclusively vegan child with
diabetic 'ketoacidosis'

M. Xatzipsalti', S. Konstantakopoulos?, O. Fafoula?, D. Delis?,
A. Vazeou®

1p & A Kyriakou Children' Hospital, Department of Pediatrics, Diabetes
Center, Athens, Greece, 2Penteli's Children Hospital, Endocrinology
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Objectives: We present a vegan child with newly diagnosed T1D with
severe DKA, lack of severe ketonoruria, cerebral edema, polyorganic
failure and thrombocytopenia.

Case presentation: A 17month old female child was admitted to
the intensive care unit due to DKA coma. On admission she was
unconscious with dilated pupils and no reaction to painful stimuli.
She had severe DKA (Glucose=391mg/dl, ph=6.85, HCO3=5mmol/
I, osmolality=303 mosm/kgr), cerebral edema (before initiation of
medical treatment) and polyorganic failure. She had fever, poly-
uria, polydipsia and vomiting 4 days before admission. Her per-
sonal history was unremarkable with no vaccinations and
exclusively vegan diet (except from breast feeding). Her body
weight was 9 kgr(< 3™ percentile).) Despite the severe DKA she
had only minimal ketonuria (1+) which turned negative after
8 hours. The 2" day she presented with thrombocytopenia
(PLT=35000/pl), anemia (required 7 blood transfusions), renal fail-
ure requiring dialysis (urea 104 mg/dl, creatinine 2.86 mg/dl)
(SGOT 480 mg/dl,
171mg/dl, amylase 629 U/L), hypoalbuminemia (albumin=2.4mg/

hypertransaminasemia- hyperamylasemia
dl), thrombosis of right femoral artery, and extended skin edema
with  epidermal necrosis. Total
lycerides=329mg/dl. HbAlc= 9.4%, C-peptide =0,4 ng/ml, anti-
GAD=38U/mL, anti-IA2=373 U/mL, ICA(-), anti-ZnT8 (-). DKA was

treated according to protocol. She was initially intubated due to

cholesterol=67mg/dI, trig-

cerebral edema. She was started on insulin. She showed gradual
improvement. She grows normally ever after continuing the vegan
diet with good glycemic control.

Conclusion: Consumption of vegan diet has been associated with low
lipid storage which could possibly explain the minimal ketonuria and
the low lipid levels due to the poor lipid substrate. Thrombocytopenia
associated multiple organ failure is within a spectrum of micro-
DKA preceding this condition is

angiopathic  syndromes.

extremely rare.
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The frequency of diabetic ketoacidosis at type

1 diabetes onset in a national incident cohort over a
5 year period
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YUniversity of Dublin, Trinity College Dublin, Department of Paediatric,
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Introduction: Diabetic ketoacidosis (DKA) is a severe life-threatening
complication of T1D with significant morbidity and persisting longterm
adverse effects on metabolic control. The frequency of DKA at diabetes
diagnosis varies widely in different populations, with estimates ranging
from 12-80%. However, comparability between studies is challenging
due to different methodologies. Preventing DKA at diagnosis is the
most important therapeutic target in new onset diabetes second only
to preventing diabetes itself. Effective prevention requires an under-
standing of DKA at diabetes diagnosis and a measure of its frequency.
Obijectives: To define and monitor the national frequency of DKA at
diabetes onset over a 5 year period.

Methodology: An established national prospective T1D incidence reg-
ister with ascertainment levels in excess of 95%, was employed to
monitor the frequency of DKA in children and adolescents aged under
15 years in the period 2011-2015, in Ireland. The ISPAD definition of
DKA and its severity was employed.

Results: In the period there were 1208 incident cases of T1D nation-
ally, with detailed demographic data, of whom 31.6% were in DKA.
The frequency of DKA remained relatively stable over the 5 year
period as did DKA severity with 11.5%; 7.2%; and 12.9% presenting
in severe, moderate and mild DKA respectively. There was no signifi-
cant difference in DKA severity in the three age categories, namely:
0-4.99; 5-9.99; and 10-14.99 years. Of those presenting in severe
DKA, 3.6% had a family history of T1D in a first degree relative.
Conclusions: The frequency of DKA at diabetes diagnosis is unaccept-
ably high in Ireland and its reduction is an important therapeutic tar-
get. These data will provide guidance for targeted interventions and
serve as a baseline to monitor the effectiveness of interventions to
reduce DKA rates such as health promotion campaigns which have
been largely effective in other jurisdictions.
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The homozygous status of polymorphism Z-2/Z-2
of aldose reductase gene(AKR1B1) in the polyol
pathway increases the prevalence of autonomic and
peripheral neuropathy in children and adolescents
with type 1 diabetes mellitus(T1D)

D. Kallinikou?, C. Tsentidis®, K. Kekou?, M. Louraki', C. Kanaka-
Gantenbein®, E. Kanavakis?, K. Karavanaki®

LUniversity of Athens, 2nd Department of Paediatrics, Athens,
Ampelokipi, Greece, 2University of Athens, Department of Medical Genet-
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Objectives: Diabetic neuropathy(DN) is the least recognized microvascu-
lar complication of T1D. Peripheral and autonomic DN affect more than
60% of T1D patients. Development of DN may start early in the course
of diabetes, even in childhood and adolescence. Z-2/Z-2 polymorphism
of aldose reductase (AKP1B1) gene increases the expression of the rela-
tive enzyme in the polyol pathway and is likely to contribute to DN. Our
purpose was to study the prevalence of autonomic and peripheral DN in
T1D children and adolescents and its associations with the homozygous
state of the Z-2/ Z-2 polymorphism of the AKR1B1 gene.

Methods: We evaluated 106 T1D children and adolescents(mean+SD
age:13.5+3.46 years, T1D duration: 5.3+3.4 years) and 100 healthy con-
trols(11.9+2.7 years). Pupillary dilation(PD) in darkness was assessed as an
index of autonomic neuropathy(DAN). Nerve conduction studies(NCS)
were performed with a standard technique using surface electrodes. The
polymorphisms of AKR1B1 were evaluated using microsatellite sequence Z.
Results: PD impairment was more frequent in the T1D group com-
pared to controls (31.6% vs 3.3%,p< 0.001), while 39.6% of T1D
patients exhibited NCS abnormality. PD was associated with age
(r=0.16, p=0.038), HbA1c (r=0.23, p=0.048) and T1D duration (r=0.20,
p=0.022), while NCS and NCS abnormality were not associated with
those parameters. There was a strong correlation between PD and
NCS impairment in T1D patients (r=0.34, p=0.008). Patients homozy-
gous for Z-2 polymorphism of the AKR1B1 gene had higher preva-
lence of NCS (21.7% vs 2.8%, p=0.032) and PD abnormality(62.5% vs
37.5%, p=0.023) compared to controls.

Conclusions: Impaired indices of peripheral and autonomic DN were
present in a significant proportion of young T1D patients, although
asymptomatic. Indices of DAN were associated with age, diabetes
duration and glycemic control, while NCS were not. PD and NCS
impairment were associated with the homozygocity of Z-2 polymor-
phism of AKR1B1 gene.
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The relationship of sclerostin levels with diabetes
duration and bone mineral density in adolescents
with type 1 diabetes

B. Ersoy?, C. Muftuoglu?, G. Gumiiser?, B. Ozhan?, D. Diizcan
Kilimci®, F. Taneli®

1celal Bayar University, Faculty of Medicine, Manisa, Turkey, 2pamukkale
University, Faculty of Medicine, Denizli, Turkey

Obijective and aims: Osteopenia due to poor bone formation is com-
mon among patients with Type 1 diabetes (T1DM), even in adoles-
cents. Sclerostin is produced from osteocyte, promoting osteoblast
apoptosis and is a negative regulator of bone formation. In this study,
we investigated whether sclerostin levels and bone mineral density
(BMD) change according to the duration of diabetes in adolescents
with Type 1 diabetes and the relationship between sclerostin level
and BMD.

Participants and methods: Ninety one adolescents with T1IDM aged
15 to 23 years were included in this study. The patients were strati-
fied according to the duration of diabetes as follows: 12 to 60 months
(Group 1); >60 to 120 months (Group 2); and >120 months (Group 3).
Sclerostin levels were assessed by ELISA. BMD was obtained by dual-
energy X-ray absorptiometry (DXA) scan (Lunar DPX series).

Results: Although sclerostin levels increased as duration of diabetes is
prolonged, no statistically significant difference was found between
the three groups (p>0.05). Age-adjusted BMD Z score at lomber spine
was significantly higher in group 1 than group 2 and group
3 (p< 0.05). No significant difference was found between the groups
2 and 3 (p>0.05). Although osteocalcin levels decreased as the dura-
tion of diabetes increased, there was no statistically significant differ-
ence between the groups. (p=0.259). When all patients were
evaluated, there was a moderate positive correlation between
sclerostin and osteocalcin levels (r=0.335, p=0.01). There was no cor-
relation between sclerostin levels and BMD and BMD Z
score (p>0.05).

Conclusion: Although sclerostin levels increase in the first 10 years of
the disease in adolescents with type 1 diabetes, this increase is not
significant. However, there is a significant decrease in bone mineral
density of the patients after the fifth year of the disease. Increase in

sclerostin levels was not associated with BMD decrease.
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The obesity paradox: retinopathy in youth with T2D
in the TODAY study
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*Massachusetts General Hospital, Boston, United States, 2George
Washington University, Biostatistics Center, Rockville, United States,
3Baylor College of Medicine, Houston, United States, 4Case Western
Reserve University, Cleveland, United States, >Joslin Diabetes Center,
Harvard Medical School, Boston, United States, °Children's Hospital of
Philadelphia, Philadelphia, United States, ”University of Wisconsin, Madi-
son, United States, 8Yale University, New Haven, United States, *Okla-
homa University Health Sciences Center, Oklahoma City, United States,
10SUNY Upstate Medical University, Syracuse, United States

Objectives: We have reported an “obesity paradox” in development

of nonproliferative diabetic retinopathy (NPDR) in youth with T2D.



110 WI LEY POSTER ABSTRACTS
Risk Biomarker (RB) BMI Tertile 1 BMI Tertile 2 BMI Tertile 3 p-value
TNF-R1 (pg/mL) 1227.9 (336.6) 1310.6 (338.5) 1479.5 (370.7) .0001
TNF-R2 (pg/mL) 5617.6 (1880.6) 6231.5(1914.7) 7135.6 (1771.5) .0001
PAI1 (ng/mL) 17.0(10.5) 22.2 (12.5) 29.4(13.9) .0001
E-Selectin (pg/mL) 38967 (14708) 41516 (17250) 47132 (18575) .0002
IL6 (pg/mL) 1.8 (1.23) 2.2(1.01) 2.9(1.29) <.0001
VEGF (pg/mL) 46.7 (44.2) 63.8 (65.6) 63.6 (65.5) .0040
Adiponectin(ng/mL)* 7066 (3693) 6107 (3078) 5790 (2748) .0098
IGFBP1 (pg/mL)* 9771 (10496) 7001 (10252) 5193 (5664) <.0001
VCAM-1 (ng/mL)* 729.4(223.2) 654.1(181.3) 638.6 (225.2) .0001

[BMI Tertile 1: 21.6-31.45 kg/m2; BMI Tertile 2: 31.46-37.86 kg/m2; BMI Tertile 3: 37.87-68.7 kg/m2. Summary statistics displayed as Mean (SD)]

Youth in the highest obesity tertile had less NPDR (9.3% in tertile 3 v
16.3% in tertile 1) (Diabetes Care 36:1772, 2013). We hypothesized
that levels of inflammatory, cardiovascular, and other circulating risk
biomarkers (RB) in different obesity tertiles might correlate with this
finding and illuminate it.

Methods: In the TODAY study, 699 participants with T2D between
10 and 17 yrs of whom 517 had retinal photographs were randomized
to treatment with metformin alone (M), M + rosiglitazone or M + life-
style modification. We calculated mean RB values in subjects before
retinal photographs. Associations between NPDR and BMI tertile with
mean RB values was examined using generalized linear mixed models,
adjusting the NPDR models for diabetes duration, age, mean HbA1c,
and elevated UACR.

Results: NPDR prevalence did not correlate with treatment group but
increased with age, diabetes duration, mean HbA1c (p< .0001). Preva-
lence correlated with mean BMI (p< .0156) and mean height/waist
ratio (HWR) (p< .0142). Means of 27 RB were measured. BMI tertile
directly correlated with 11 RB including LDL-C, ApoB, hsCRP, fibrino-
gen and homocysteine (not shown in table), and inversely correlated
with 4 RB (*), including HDL-C (not shown).

Presence or absence of NPDR did not correlate with RB, even when
corrected for diabetes duration, age, HbAlc, and microalbuminuria.
Conclusions: Adjusted RB are correlated with obesity tertiles, confirming
that obesity itself is a likely driver of inflammatory processes, but RB did
not correlate with NPDR. Future studies should focus on relationship of
RB to retinopathy progression, and examine other RB including those
specifically associated with circulating growth factors like IGF1 and bind-

ing proteins previously shown to associate with retinopathy.
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Do the years with type 1 diabetes before puberty
matter for development of microvascular
complications?

A. Amutha®, R.M. Anjanaz, U. Venkatesan?, U. Ranjitz, V. Mohan?
IMadras Diabetes Research Foundation & Dr.Mohan's Diabetes Speciali-
ties Centre, Epidemiology, Chennai, India, ?Madras Diabetes Research

Foundation & Dr.Mohan's Diabetes Specialities Centre, Diabetology,
Chennai, India

Introduction: There is prevailing view that the years spent with diabe-
tes prior to puberty do not matter for development of microvascular
complications in type 1 diabetes(T1IDM). We wished to test this
hypothesis.

Obijective: To study the microvascular complications in TIDM with
onset of diabetes < 12years and T1DM with onset of diabetes
>12years.

Methods: From 1992 to 2017, we retrieved medical records of 2644
T1DM participants with onset below the age of 20 years. TIDM was
defined by abrupt onset of symptoms, diabetic ketoacidosis, absent
beta cell reserve requiring insulin treatment for survival. Using
12 years as a rough age for onset of puberty, the T1IDM participants
were categorized into Group 1-T1DM with onset of diabetes
< 12years (1 tol12years,n=1328) and Group 2-T1DM with onset of
diabetes above 12years (212 to< 20years,n=1316) matched for dura-
tion of diabetes. Data on microvascular complications - retinopathy
(defined by presence of at least one definite micro aneurysm by reti-
nal photography), nephropathy (by urinary albumin excretion >30pg/
mg of creatinine) and neuropathy (by vibration perception threshold
>20V on biothesiometry) were obtained.

Table 1: of mi ications stratified

ing to duration of diabetes in TIDM participants

Group1 Group2 Group1 Group2 Group1 Group2 1
<12years 212years <12years 212years <i2years | 212years
1/148(0.7) 20/282(10.3) 54/417(12.9) | 130/492(26.4)" | 0/145| 2/365(08)
43110043.0)|  88/147(59.9)" 33/124(268) |  40/27(31.5) ‘ 83|  374(4.1)
62/95(65.3) 24/83(38.1)|  18/85(27.7) | 3145(6.5) 361(4.9)
48/56(85.7) 43/83(68.3)" 19/43(442)| 15/45(333)]  3/30(10.0)| 9/50{18.0)
49/57(86.0) 31/37(838) 16/47(34.0) |  20/46(435)| 10/55(182)| 15/d4(34.1)

205/45345.3) | 2530624(405)|  146/694{21.0) 223/175(2m|' 16::39(47)I3215u(15)‘

|

'p<0.001;" p<0.05

[Prevalence of microvascular complications stratified according to dura-
tion of diabetes in TIDM]

Results: The prevalence of microvascular complications were strati-
fied according to duration of diabetes in both the groups. Up to
10 years duration, the prevalence rates of retinopathy, nephropathy

and neuropathy were slightly lower in the pre-puberty onset T1IDM
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group. However, after 10 years duration there were no significant dif-
ferences in prevalence of complications between T1DM with
< 12 years compared to those with onset 212 years and in fact those
with < 12 years had higher retinopathy rate.

Conclusion: This study shows that the years before puberty also do
matter with respect to risk of complications of diabetes in TIDM.
Thus achieving the best glycemic control should be the goal in all

patients with T1DM, irrespective of the onset before or after puberty.

P147

The value of serum cystatin C versus creatinine as a
biomarker for diabetic nephropathy in young type

1 diabetes patients

I. Stankute®, A. Morkunaite®, R. Dobrovolskiene?, L. Radzeviciene?,
R. Verkauskiene?!

L ithuanian University of Health Sciences, Medical Academy, Kaunas,
Lithuania

Objective: To compare estimated glomerular filtration rates (eGFR)
calculated using serum cystatin C (eGFRcys) and serum creatinine
(eGFRcrea) in young type 1 diabetes (T1D) patients as a biomarker of
early kidney damage.

Methods: For study participants HbA1c, 24-hour albumin excretion
rate (AER), serum cystatin C and creatinine were assessed. The normal
range for cystatin C was 0.52-0.97 mg/L. eGFRcys and eGFRcrea
were calculated using formulas from National Kidney Foundation
guidelines. Renal function was classified by GFR stages using KDIGO
2013 guidelines.

Results: We included 781 subjects, 66.5% (n=519) children
(< 18 years) and 33.5% (n=262) young adults (18-25 years) with T1D;
51.9% (n=405) were females. In the whole cohort the median of age
was 16.2 [7.7] years, diabetes duration - 5.3 [6.8] years. The median
HbAl1c was 8 [2.4]% (63.9 [2] mmol/mol). 23.4% of participants had
HbA1c < 7% (53 mmol/mol).

Elevated AER was found in 9.1% of subjects. The mean of cystatin C
was 0.8+0.2 mg/L, the median of creatinine - 59 [20] pmol/L. Females
had significantly lower levels of cystatin C and creatinine compared to
males, 0.78+0.13 vs. 0.84+0.13 mg/L, p< 0.001, and 58 [17] vs.
63 [26] pmol/L, p< 0.001, respectively.

In the whole cohort median of eGFRcys was lower than eGFRcrea,
85 ml/min/1.73m? vs. 96 ml/min/1.73m?, p< 0.001, respectively.

Wilcoxon rank test showed significant difference (p< 0.001) for esti-
mating GFR based on serum cystatin C vs. creatinine. eGFRcys indi-
cated worse kidney function with age median of 12.7 years and there
was a significant difference compared to older patients, p< 0.001.

Conclusions: This study showed that cystatin C can be used as an
early biomarker of diabetic chronic kidney disease for young patients
with T1D, moreover, it is especially valuable for adolescent diabetic

patients.

P148
P100 latency of visual evoked potentials in children
with type 1 diabetes mellitus

N. Rochmah?, M. Faizi*

lAirIangga - Dr Soetomo Hospital, Surabaya, Indonesia

Our aim of this study is to compare P,qo latency of visual evoked
potentials (VEP) in type 1 diabetes mellitus (T1DM) children with the
control group. A cross-sectional study was conducted in the pediatric
outpatient clinic of Dr. Soetomo Hospital, Surabaya from March 2017
to April 2018. Children with T1DM aged 4-18 years old and equal age
and sex-matched healthy children were enrolled in this study. Mea-
surement of VEP was done by stimulation of retina with a flashlight
emitting diode (LED) goggle recording. The latency of P1go was mea-
sured and compared between T1DM and control group. Twenty-one
children of both T1DM and control group were enrolled in this study.
There were significant differences between mean P9 latency of VEP
of right, left, and both eyes in TIDM and control group (p=0.000;
p=0.000; p=0.000, Cl 95%).
(in milliseconds) of right, left, and both eyes in the patients were
108.08+10.47; 109.10+£10.86; and 108.59+9.95, respectively. Mean-
while, the control group was 96.27+8.55; 94.84+8.58; and 95.56

+7.90, respectively. There were no significant differences between

Mean of Pqgo latencies value

gender with mean of Py latencies of right, left, and both eyes in
T1DM (p=0.202; p=0.436; p=0.266, Cl 95%) and control group
(p=0.959; p=0.537; p=0.718, Cl 95%). In conclusion, the mean P4go
latency of VEP is found significantly higher in the TIDM children.
Visual evoked potential could be helpful for the early detection of dia-
betic retinopathy.

Keywords: type 1 diabetes mellitus, child, diabetic retinopathy, visual

evoked potential.

Frequency of stage Frequency of stage
Stage Description GFR (ml/min/1.73m2) based on eGFRcys (%) based on eGRFcrea (%)
1 Kidney damage with normal or increased GFR >90 52.3 67.6
2 Kidney damage with mild decrease in GFR 60-89 46.9 32.2
3 Moderate decrease in GFR 30-59 0.6 0.2
4 Severe decrease in GFR 15-29 0.1 0
5 Kidney failure <15 (or dialysis) 0 0

[Frequency of GFR [Glomerular filtration rate] stages based on eGFRcys and eGFRcrea]
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Changed body composition and affected bone
parameters in young women with Type 1 Diabetes

D. Novak?, G. Forsander?, E. Kristiansen?, A. Svedlund?,
P. Magnussonz, D. Swolin-Eide*

Linstitute for Clinical Sciences, Sahlgrenska Academy, Univ of Gothen-
burg, Department of Pediatrics, Queen Silvia Children's Hospital, Gothen-
burg, Sweden, ?Linképing University, Department of Clinical Chemistry,
Link6ping, Sweden

Objective: The risk of fractures is increased in adult individuals with
T1D. The aim of this study was to investigate bone health and body
composition in young females with a long T1D duration compared
with an age-, gender- and geography-matched healthy control group.
Methods: Twenty-three young women, aged 19.2-27.9 years, with
long-term T1D duration (mean 18.9 years), were recruited from the
Swedish National Diabetes Registry. Exclusion criteria were body
mass index (BMI) 230 kg/m?2 pregnancy, current breastfeeding,
coeliac-, thyroid- and known metabolic bone disease. The average
HbA1c since 18 years of age and the HbA1c levels for the three age
intervals, 0-8.9, 9.0-13.9 and 14.0-18.0 years were retrieved. Informa-
tion on current diseases and medical treatment, use of supplements,
tobacco, and physical activity was collected. Body composition and
bone mass were assessed by dual-energy X-ray absorptiometry and
peripheral quantitative computed tomography (pQCT). The polar
strength index (SSI) was calculated, which represents an estimation of
the mechanical strength of the cortical bone.

Results: No differences were found between the groups for age and
BMI SDS. Women with T1D had a lower total lean mass and a higher
total fat mass (adjusted P = 0.012 and 0.016, respectively). No differ-
ences were shown for trabecular density, cortical area, cortical thick-
ness, or endosteal/periosteal circumference. A higher cortical density
(P = 0.020) was observed for the T1D group. SSI was lower amongst
women with T1D (P = 0.0049, adjusted for BMI, physical activity and
height). No correlation was observed between the duration of diabe-
tes and total areal bone mineral density, pQCT trabecular and cortical

density.

Results n= 16 The results are shown as

Conclusion: Young women with long-term T1D duration showed
altered body composition with more fat, decreased bone strength and
altered cortical bone parameters. Preventive interventions to improve

bone health are of great importance.

P150

CHiC- D - Cardiovascular Health in Children with
type 1 Diabetes - early detection, cardiovascular
prevention and treatment monitoring

E. Bergdahl?, P. Hoffman?!, G. Forsander?, F. Dangardt!

YUniversity of Gothenburg/The Queen Silvia Children's Hospital, Paediat-
ric Clinical Physiology, Gothenburg, Sweden, 2University of Gothenburg/
The Queen Silvia Children's Hospital, Institute of Clinical Sciences/
Department of Paediatrics, Gothenburg, Sweden

Obijectives: CVD mortality in adulthood is still more than 4 times
higher among people with T1D than in the general population. The
CHIC-D study is an ongoing project that aims to determine the time
course of vascular changes in children with T1D, the impact of the
degree of metabolic control and blood pressure on changes in the dif-
ferent layers of the arterial wall and the time course of autonomic
neuropathy. Our objective is to establish a novel, highly sensitive, clin-
ically applicable method of cardiovascular risk evaluation and treat-
ment monitoring for paediatric patients with T1D.

Methods: Children (6-15,99yr) with T1D duration of 5 years are ran-
domly selected from the SWEDIABKIDS registry and asked to partici-
pate in the study. We plan to enrol 50 children with T1D and
50 healthy controls. Ultra-high frequency ultrasound (UHFUS) that
enables visualisation of the separate layers of the arterial wall com-
bined with measurements of vascular and endothelial function as well
as metabolic and inflammatory profile have been collected in
9 patients and 7 controls so far.

Results: The preliminary result implies higher blood pressure among
the children with T1D, however not statistically significant when using
non-parametric tests. No difference in pulse wave velocity or endo-

thelial function was observed. UHFUS measurements suggests an

median (range)

Age (years)

HbA1c; IFCC (mmol/ mol) , DCCT (%)
Blood pressure BP (mmHg); SBP, DBP
Pulse wave velocity PWV (m/s)
Reactive hyperemia RHI; RHI, InRHI
UHFUS (mm)

Carotid artery; Diameter, Intima, Media

Radial artery; Diameter, Intima, Media

Dorsal pedal artery; Diameter, Intima,
Media

[Chic-D results shown as median (range) n=17]

T1D children n=9 (4F/5M)

12.2 (8.6-13.7)

49 (43-59), 6.63 (6.09- 7.55)

105 (96-120), 64 (58-72)
5.3(4.9-6.3)

1.59 (0.99-2.18), 0.46 (0.26-0.78)
n=5

5.76 (5.11-6.35), 0.10 (0.09-0.14), 0.20
(0.18-0.21)

1.85 (1.10-2.46), 0.07 (0.07-0.08), 0.11
(0.07-0.13)

1.84 (1.52-1.86), 0.07 (0.06-0.08), 0.06
(0.05-0.07)

Healthy controls n=7 (5F/2M)
11.1 (6.7 -15.8)

30 (27-33), 4.90 (4.62-5.17)

98 (95-117), 59 (55-72)

5.3 (4.5-6.6)

1.62 (1.1-2.07), 0.48 (0.09-0.73)
n=3

5.89 (5.72-6.40), 0.11 (0.09-0.12), 0.12
(0.10-0.19)

0.89 (0.79-1.41), 0.07 (0.05-0.09), 0.06
(0.03-0.06)

1.65 (1.41-1.76), 0.07 (0.06-0.07), 0.04
(0.02-0.12)
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increased media thickness in T1D patients compared to healthy
controls.

Conclusions: The tendency of media thickening and increased blood
pressure among T1D patients is an interesting indicator of cardiovas-
cular impact in this yet small cohort where the children with T1D
shows a median HbA1c 49 mmol/mol (6.63%). It is possible that the
impact on the arterial wall and on vascular and endothelial function is

undetectable in such a well-treated small sample.

P151

Impact of obesity on markers of cardiovascular
function in youth with type 1 diabetes as compared
to youth with type 2 diabetes

K.L. Tommerdahl*?2, K. Baumgartner?, P. Bjornstad®?,
A.D. Baumgartner?, L. Pyle®®, J. Regensteiner*®, J. Reusch®”*,
K.J. Nadeau

University of Colorado Anschutz Medical Campus, Pediatric Endocrinol-
ogy, Aurora, United States, 2 University of Colorado Barbara Davis Center
for Diabetes, Aurora, United States, *University of Colorado Anschutz
Medical Campus, Biostatistics and Informatics, Aurora, United States,
4[University of Colorado Anschutz Medical Campus, General Internal Med-
icine, Aurora, United States, >University of Colorado Anschutz Medical
Campus, Cardiology, Aurora, United States, *University of Colorado
Anschutz Medical Campus, Center for Women's Health Research, Aurora,
United States, ”University of Colorado Anschutz Medical Campus, Endo-
crinology, Aurora, United States, SUniversity of Colorado Anschutz Medi-
cal Campus, Rocky Mountain Regional Veterans Affairs Medical Center,
Aurora, United States

Insulin resistance (IR) and obesity are independently associated with
type 1 diabetes (T1D) and are known risk factors for cardiovascular
(CV) disease, the leading cause of mortality in T1D.

We evaluated the impact of BMI on CV outcomes within youth with
T1D and also compared obese youth with T1D (OT1D) to youth with
type 2 diabetes (T2D).

Pubertal youth aged 12-21 years with T1D or T2D were recruited from
the RESistance to InSulin in Type 1 ANd Type 2 diabetes (RESISTANT)
and Effects of MEtformin on CardiovasculaR Function in AdoLescents
with Type 1 Diabetes (EMERALD) cohorts. Participants were stratified as
lean (LT1D), overweight, or obese T1D or as T2D (Table). CV outcomes
included resting heart rate (HR), systolic and diastolic blood pressure
(SBP, DBP), leptin, hsCRP, and adiponectin. T1D participants underwent
bicycle ergometry to assess peak oxygen consumption (VO,peak),
Dynapulse to assess peripheral brachial artery (BA) distensibility, and aor-
tic MRI to assess central arterial stiffness and shear.

HR, SBP, DBP, mean arterial pressure, leptin, hsCRP, and prevalence
of hypertension were significantly higher and BA distensibility, des-
cending aorta oscillatory shear index, and VO,peak were worsened in
OT1D vs. LT1D. Beyond hypertension prevalence, which was worse
in OT1D vs. T2D, the OT1D and T2D groups did not differ signifi-
cantly.Higher BMI, which is increasingly prevalent in T1D, is associ-
ated with a worsened CV profile in T1D youth, nearly approximating
the CV phenotype of T2D youth. Closer attention to lifestyle manage-
ment in T1D youth is critically needed to help reduce CV risk.
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Assessement of platelet morphology in children
with type 1 diabetes mellitus (T1D)

B. Ali*, L. Aboul Fotoh?, H. Moeness?, N. Mahmoud®

Minia University, Faculty of Medicine, Pediatrics, Minia, Egypt, ’Minia
University, Faculty of Medicine, Clinical Pathology, Minia, Egypt

Background: Type 1 diabetes mellitus(T1D)is the most common meta-
bolic disease among children, adolescents and young adults.As the
onset of the disease occurs in early life, the afflicted are at great risk
of developing cardiovascular disease as a complication of diabetes.
The majority of ischemic events - occur due to intravascular thrombo-
sis.This is a state which favour platelet aggregation and adhesion.
Mean platelet volume (MPV) and platelet distribution width (PDW)
are morphometric indices reflecting the size of distribution of the
peripheral platelet population.

Aim: To investigate whether platelets' morphology is altered in chil-
dren with T1D and its relation to disease duration and metabolic con-
trol of the disease.

Methodology: This was a case-control study included 75 children with
T1D.They were divided into 3groups,group |;25 children recently

diagnosed with T1D,group 11;25 children with T1D for duration(1-5)
years and group ;25 children with duration 2 5 years.Another,
25 apparently healthy children age and sex matched served as a con-
trol group and classified as Group IV.The studied groups were sub-
jected to:Thoroug history taking, clinical examination and laboratory
investigations included:Random blood sugar, Complete blood count,
Platelets study(platelet count, mean platelet volume(MPV), platelet
distribution width(PDW) and platelet large cell ratio(P-LCR),HbA1c %
and Fructosamine.

Results: Diabetic group had significant platelet morphological indi-
ces changes than the control group.Duration of diabetes had signifi-
cant positive correlation with mean MPV,PDW and P-LCR. BMI had
and P-LCR.Finally,-

correlations  with

significant fair correlations with PDW
Fructoseamine had

MPV &PDW and P-LCR.
Conclusion: Platelets in T1D show morphological evidence of

significant  positive

hyperreactivity which may predispose the patients to future cardio-
vascular events.So, proper weight and glycemic control may have

impact on future complications.
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Thrombin generation in children and adolescents
with type 1 diabetes at type 1 diabetes onset

H. Jasser-Nitsche®, H. Haidl%, E. Frohlich-Reiterer®, E. Suppan?,
G. WeinhandII, W. Muntean?, A. Schlagenhauf1

IMedical University of Graz, Graz, Austria

Introduction: Atherosclerosis is a major complication in adult patients
with all types of diabetes. Hypercoagulability is an important etiologi-
cal factor of atherosclerosis. Hyperglycemia is known to contribute to
endothelial lesions and hypercoagulability. Hemostatic balance can be
evaluated by thrombin generation and seems to be influenced by gly-
cemic control.

Objectives: Aim of this study was to explore early changes in throm-
bin generation in children with type 1 diabetes (T1D).

Methods: We compared thrombin generation in 24 children between
2 - 17 years with[FE1] T1D at onset and after introduction of insulin
therapy. Measurements were performed with platelet poor plasma
using calibrated automated thrombography. In addition, we quantified
prothrombin fragments F1+F2, thrombin-antithrombin complex, pro-
thrombin, tissue factor pathway inhibitor, antithrombin, and tissue
factor activity.

Results: Lag time in patients with T1D was significantly shorter at
T1D onset with frequent hyperglycemic episodes than after initiation
of insulin therapy and improvement of glycemic control [2.53 + 0.60
vs. 2.93 +0.54 mean + SD[FE2] ]. Accordingly, tissue factor activity
decreased after insulin treatment [3.97 (0-17.0) vs. 2.67 (0-16.1)
median (ranges)]. No significant changes were observed in other coag-
ulation parameters.

Conclusions: The shorter lag time and high tissue factor activity in
children with T1D at T1D onset can be interpreted as an indicator for
an activated clotting system, which is potentially attributable to endo-
thelial damage. Glycemic control ameliorates these effects arguing for
endothelial stabilization.

P154

Adolescents and young adults with type 1 diabetes
have increased left ventricular electro-mechanical
discoordination: cardiac MRI report from emerald
study

M. Schifer?, P. Bjornstad?, B. Frank®, A. Baumgartner?, U. Truong?,
D. Engez, J. Von Alvensleben?, M. Mitchell®, D. Ivyl, A. Barker?,
J. Reusch?, K. Nadeau?

Children's Hospital Colorado, Aurora, United States, 2 University of Colo-
rado, Denver, United States

Objectives: Cardiomyopathy is a major concern for people with type
1 diabetes (T1D) and often is not diagnosed until late in the disease
process. The objective of this pilot study was to examine left ventricular

(LV) function in asymptomatic adolescents with T1D using MRI-derived

ventricular electro-mechanical discoordination indices including systolic
stretch fraction (SSF) and diastolic relaxation fraction (DRF).

Methods: Adolescents with T1D (n=16) and healthy controls (n=20)
of similar age and BMI underwent MRI for standard volumetric and
functional analysis. Segment-specific circumferential strain and strain
rate indices were evaluated along with standard mechanical dys-
synchrony. SSF and DRF were calculated from the strain rate data (-
Figure 1). MRI hemodynamic and functional indices were correlated
with HbA1c and diabetes duration.
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Results: In the T1D group, mean HbA1c was 87mmol/mol and mean
T1D duration was 7.9 yrs. Participants with T1D and controls had sim-
ilar standard LV volumetric and functional hemodynamic indices.
There were no global or regional group differences in the LV circum-
ferential strain, systolic strain rate or standard mechanical dys-
synchrony. Subjects with T1D had lower diastolic strain rate around
the inferior septal and free wall regions (all P < 0.05). Moreover, par-
ticipants with T1D had higher SSF (3.6 vs. 2.0, P = 0.030) and DRF
(0.36 vs. 0.30, P < 0.001) when compared to controls. None of the
MRI indices correlated with HbA,¢ or diabetes duration.

Conclusions: Our results suggest the novel finding that adolescents with

T1D have LV electro-mechanical systolic and diastolic discoordination,
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providing early evidence of cardiomyopathy despite their young age.
The presence of discoordination in the setting of normal LV size and
function may imply that the proposed discoordination indices could

serve as sensitive early markers of cardiomyopathy in T1D.

P155
TNF alpha and VEGF as predictors of diabetic
retinopathy

I. Ben-Skowronek?, R. Piekarski, J. Sieniawska®, J. Mroczek-
Wacinska

Medical Uniwersity, Lublin, Poland

Introduction: Diabetic retinopathy (DR) is a microvascular disorder
characterized by microaneurysms, capillary perfusion disorders, intra-
retinal hemorrhages, intraretinal microvascular abnormalities, and
neovascularization. Neurodegeneration is an early event in the patho-
genesis of diabetic retinopathy (DR). Inflammatory cytokines, includ-
ing interleukin 1 beta (IL-1p), interferon gamma (IFN-y), and TNF-a,
increase the secretion of vascular endothelial growth factor (VEGF) A
and C by human retinal pigment epithelial (RPE) cells and choroidal
fibroblasts, with VEGF being the most important factor for initiation
of pathological ocular neovascularization.

Current findings suggest that the upregulation of VEGF in the vitreous
fluid from patients with PDR reflects angiogenesis and
vasculogenesis in DR.

Patients and methods: 240 children aged 2-18 years were investigated:
80 with diabetes mellitus type 1 (DM1), 88 with obesity, and 72 healthy
children as a control group. Tumor necrosis factors alpha (TNF alpha)

and VEGEF levels were measured in serum using ELISA Qantikine kits.

Results:
TNF alpha ( pg/ml) VEGF ( pg/ml)
Obesity 9,62+2,59 356,44+169,44
DM1 4,42+1,28%* 249,13+86,56*
Healthy children 6,41+3,80* 160,9+140,4*

[TNF alpha and VEGF in helty, DM1 and obese children]
*p< 0,05

DR development is often diagnosed as the first symptom of diabetes
mellitus type 2. Probably, the early phases of this process can be
observed during the obesity phase before development of glucose
intolerance and DM2. In DM1, this process can be predicted on the
basis of TNF alpha and VEGF measurement.

Conclusion. From the clinical point of view, early identification of reti-
nal neurodegeneration will be crucial for implementing an early treat-
ment based on drugs with a neuroprotective effect. In this situation,
the investigations of cytokines (TNF alpha) and growth factors (VEGF)

have important practical aspects.
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Visfatin level and its relationship to subclinical
atherosclerosis in children with type 1 diabetes

H. Atwa?, Y. Gabr?, M. Elshtory?*

Faculty of Medicine, Suez Canal University, Ismailia, Egypt

Introduction: Type 1 Diabetes is an important risk factor for the devel-
opment of cardiovascular diseases. Visfatin has insulin mimetic effects,
and emerge as a player in the development and progression of athero-
sclerotic lesions by directly promoting smooth muscle cell proliferation.
Obijectives: To assess relationship between visfatin level and subclini-
cal atherosclerosis in children with type 1 diabetes.

Patients and methods: A cross sectional study carried out on 74 chil-
dren with type | diabetes mellitus (40 female and 34 male). children
with T1IDM their age were from 11-19 years were subjected to
assessment of blood pressure, height, weight, BMI and waist circum-
ference; investigations including HbA1lc, lipid profile and serum
visfatin. Carotid artery wall intima media thickness was measured by
ultrasound. The mean Visfatin level was 16.7+7.8 ng/ml in children
with type 1 diabetes.There was significant high mean carotid intima
thickness was (0.044+0.006 cm) in those children. There was a posi-
tive correlation between visfatin and HbAlc, BMI, carotid intima
media thickness (P=0.00).

Conclusion: Visfatin concentration is high in children with type 1 dia-
betes mellitus. Visfatin concentration is significantly positively corre-

lated to carotid intima -media thickness.
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A case of Mauriac syndrome

O.M. Omart?

1Alexandria University, Pediatrics, Alexandria, Egypt

Background: Glycemic control is important in children with type
1 diabetes to prevent microvascular and macrovascular complica-
tions. Poor control of type 1 diabetes mellitus (T1DM) in adolescents
may lead to Mauriac syndrome which is characterized by dwarfism,
obesity and hepatomegaly and elevated transaminases. Here we
report a 12 years old boy with poorly controlled type 1 diabetes and
hepatomegaly.

Case report: 11.5 years old boy with poorly controlled type 1 diabetes
(since 3 years) with no regular follow-ups. Patient was on basal bolus
1.2 unit/kg of body weight per day. There was 4 times history of dia-
betic ketoacidosis, and multiple episodes of documented hypoglyce-
mia were reported.

He complained of abdominal distension and vomiting.

Examination: anthropometric data revealed weight :34.5 (0.6 SD),
height :134.5 (-1.8. SD), there was hepatomegaly.and ALT: .228 (up to
40) AST: 146 U/L (up to 32) Serum bilirubin :0.5 mg/dI (up to 1) Albu-
min :4.6 mg/dl (3.2-4.8) Hb A1 C: 10.98

Total cholesterol: 200 mg/dI (100-200) Serum triglycerides : 190 mg/dl
(0-150).

Negative celiac screen.

Investigations were done to exclude viral hepatitis and autoimmune
hepatitis: Hepatitis B surface antigen, HCV antibody and markers for
autoimmune hepatitis (Anti-liver Kidney microsomal (LKM) and ANA
were negative.

Ultrasound examination Ultrasonography revealed fatty change.

Liver biopsy revealed moderate glycogenesis and mild macrovesicular
steatosis

Mauriac syndrome was suspected. We educated the father and the
patient about insulin doses and diet, correction doses and gave him
liver support medication.

Conclusion: Mauriac syndrome is a rare complication of poorly con-
trolled DM in adolescence, but the paediatrician and endocrinologist
should keep a high index of suspicion for this so that proper growth

can be accomplished with timely intervention.

P158
Type 1 diabetes mellitus: a missed diagnosis
P. Kadlit

INH- Mazumdar Shaw Medical Centre, Pediatric Endocrinology, Banga-
lore, India

Introduction: The prevalence of diabetes-related cataracts during
childhood is less than 1% whereas, peripheral neuropathy, and specifi-
cally distal peripheral neuropathy, is one of the most frequent and

troublesome complications of diabetes mellitus.

Case: 15yém old boy with history of delayed puberty, not gaining
height, bilateral diminution of vision sincel year and on repeated
probing gave history of polyuria, polydipsia and weight loss since
4 years. Height and weight were less than the 3™ centile. Tanners
stage: P2A2Tv-6cc each, SPL-6cm, balanitis and bilateral posterior
polar cataract. Investigations showed high blood glucose,
HbA1c:18.5%, GAD antibodies positive with ketosis but no acidosis.
Ultrasound abdomen showed multiple renal calculi measuring 5mm.
Other biochemical parameters (TFT) were within the normal range.
Child was started on insulin therapy and was followed up periodically
for plasma glucose levels. After a month of starting the treatment, the
child complained of severe pain in the lower limbs. Vitamin B12 levels
being normal, a nerve conduction study was done which revealed
motor axonal polyradiculoneuropathy. A diagnosis of type 1 diabetes
mellitus with diabetic cataract and diabetic neuropathy was made and
was started on vitamin B12 supplements, gabapentin and insulin was
continued.

Conclusion: Early therapy and maintenance of blood glucose level
may reverse acute diabetic cataract. From our experience of early cat-
aract formation in an adolescent with prolonged history of symptoms
of polyuria and polydipsia, diabetes has to be considered and the insu-
lin therapy should be initiated immediately to avoid complications of
diabetes.

References:

1. Wilson ME, et. al. Cataract associated with type-1 diabetes mellitus
in the paediatric population.

J AAPOS. 2007; 11(2):162-5.

2. Nery Ferreira B.E, et. al. High prevalence of diabetic poly-
neuropathy in a group of Brazilian children with type 1 diabetes
mellitus. J Pediatr Endocrinol Metab. 2005; 18: 1087-1094.
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Bilateral cataract as the first feature of type
1 diabetes in a 12 year old girl: a case report
P. Konecna?, D. Prochazkova?, R. Autrata®

1University Hospital Brno, Department of Pediatrics, Brno, Czech Repub-
lic, 2University Hospital Brno, Department of Pediatric Ophthalmology,
Brno, Czech Republic

Background: Diabetic cataract is a rare early ocular complication of
type 1 diabetes (T1DM) in pediatrics patients with an estimated prev-
alence of 0.7% to 3.4%. It is mostly seen in adolescent patients. Acti-
vation of the polyol pathway and acute osmotic stress due to
hyperglycaemia are implicated in the opacification of the lens in
patients with diabetes.

Case report: We present a case report a 12 year old girl with progres-
sive deterioration of vision in both eyes during one month. She was
initially diagnosed with bilateral cataract but a medical examination
confirmed new onset T1DM with mild ketosis. The HbA1C value was

179 mmol/mol, plasma glucose level was 15 mmol/l, bicarbonate
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16 mmol/l and base excess - 8 mmol/l. She started on a basal and
bolus insulin regimen before surgical correction of her cataract.

Conclusions: We suppose that cataract development is associated
with longer prodromal period and high level of HbA1C on diagnosis.
All pediatric patients presenting with bilateral cataract should be
examined to determine the etiology of their cataract before surgical

correction.
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An old syndrome in modern times: a case of
Mauriac syndrome

S. Noorian?, F. Zare Garizi®

1Alborz University of medical sciences, Karaj, Iran, Islamic Republic of
Mauriac syndrome is a rare complication of poor control and insuffi-
cient management of diabetes mellitus typel that may present as
hepatomegaly,delayed puberty and growth failure. Nowadays inci-
dence of this syndrome with use of basal insulin and better control of
diabetes has decreased significantly, however we re still seeing new
young patients despite these advancements. We report here the
symptoms and laboratory findings of an 18- year old shepherd boy
who lives in a village up in the mountains of northwest of Iran with
Mauriac syndrome. An 18-year-old boy with uncontrolled diabetes
mellitus (TIDM) duration of 14 years was referred to us by an adult
endocrinologist in university hospital endocrine clinic for evaluation of
short stature and better controlling his diabetes. As hepatomegaly,
cushingoid features and prayer sign were seen in the physical exami-
nation, the diagnosis of Mauriac syndrome was suspected.By
reviewing his examinations we realized that he had a HbA1C of 15/8
and elevated liver enzymes.We also found that he was suffering from
some of the diabetic complications such as early proliferative diabetic
retinopathy(PDR), macular edema and diabetic nephropathy. Finally,-
based on biochemical analysis and clinical signs,Mauriac Syndrome
was diagnosed. Although Mauriac syndrome is a rare situation, it
should be noted in any type 1 diabetic youth with growth failure, pro-
tuberant abdomen and prayer sign. Intensive glycemic control and

regular follow up may reduce the risk of such an occurrence.
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Necrobiosis Lipoidica - a rare complication in a
young diabetic

R. Mohanty*

Blackpool Teaching Hospitals NHS Foundation Trust, Paediatrics, Black-
pool, United Kingdom

An 18-year-old girl with typel diabetes developed skin lesions on her
left leg last year. The lesions were shiny, reddish brown with irregular
shape and sizes and non-tender She was diagnosed with diabetes
8 years ago. Her GAD65 and IA2 antibodies were positive. Currently
she is on basal bolus insulin treatment for diabetes. Her last HbA1C
was 61 mmol/mol (7.7%) and she does not have retinopathy.

She noticed the skin lesions a year ago for which she was seen by the

dermatologist. A clinical diagnosis of Necrobiosis Lipoidica (NL) was

made and topical 0.1% Protopic (Tacrolimus) was commenced.
Recently she is receiving PUVA therapy in addition to protopic
resulting in some improvement.

Necrobiosis Lipoidica (NL) is a rare chronic granulomatous dermatitis
usually seen in lower extremities. The incidence is about 2.3%. Rarely
does it involve hands, fingers, face, and scalp. One case of NL in inter-
scapular area has been reported. Many studies suggest micro-
angiopathy as a pathophysiology. Diagnosis of NL is mainly clinical.
The differential diagnosis includes erythema nodosum, lupus pan-
niculitis, granuloma annulare, sarcoidosis and amyloidosis. Ulceration
is the most frequent complication and rarely squamous cell carcinoma
may develop.® A recent study of 52 patients suggests a possible asso-
ciation of NL and thyroid disease.?

Various treatments are being tried which include topical steroids, topi-
cal tretinoin and oral steroids, intravenous methylprednisolone, topical
calcineurin inhibitors/infliximab/anti-platelet agents, PUVA/ CO2
laser.®

References:

Bonura C, Frontino G, Rigamonti A, et al. Necrobiosis lipoidica dia-
bericorum: a pediatric case report. Dermatoendocrinol 2014; 6:
e27790.

Erfurt-Berge C, Seitz AT, Rehse C, et al. Update on clinical and labora-
tory features in necrobiosis lipoidica: a retrospective multicentre
study of 52 patients. Eur J Dermatol 2012; 22:770.

George S, Walton S. Necrobiosis Lipoidica. Br J Diabetes
2016; 16:6-9.
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Amputation in a Ghanaian teenager with type
1 diabetes mellitus: a case report

E. Ameyaw!?

IKwame Nkrumah University of Science and Technology, Child Health,
School of Medical Sciences, Kumasi, Ghana, 2Komfo Anokye Teaching
Hospital, Child Health, Kumasi, Ghana

Abstract

Introduction: With good control of blood glucose acute and chronic
complication of diabetes can be avoided or minimized in children and
adolescents living with diabetes.

Objectives: To present a 17 year old female who developed left leg
ulcer which resulted in left lower leg amputation. Children and adoles-
cents with diabetes in Africa usually died early before complications
could set in. This was due to the fact there was no enough support for
such patients in Africa such as organized pediatric clinics and exper-
tise to managed them. Under the auspices of the World Diabetes
Foundation, European Society for Pediatric Endocrinology and Inter-
national Society for Pediatric and Adolescent Diabetes pediatric endo-
crinologist are being trained in Kenya and Lagos for the African Sub-
region. Ghana has trained three pediatric endocrinologists through
this program. As a result awareness about diabetes among children
and adolescents has significantly improved across African including
Ghana. These patients are being diagnosed, managed and followed

up. However, comprehensive care for these patients pose a great
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challenge due to a multiple factors such as lack of continuous supply
of insulin from the local governments, laboratory support and non
compliance with medication and appointments on the side of patients
due to extreme poverty. This predisposes these children to complica-
tions rather than early mortality.

Method: Case description of a 17 year old type 1 diabetic patient
who developed a bad ulcer that resulted in amputation.

Results: As a result of non compliance from the patient resulted in
ulcer on the left leg that worsened and resulted in amputation.
Conclusion: Strict control of blood glucose is important among chil-
dren and adolescents diagnosed with type 1 diabetes to avoid or mini-
mize complications. Local governmental support to children with

diabetes is essential.
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Longitudinal follow up for the association of
microvascular complications in type

1 diabetes (T1DM)

M. Gupta®?, R. Shukla??, S. Shukla'?, A. Bajpai?, D. Yagnik?, LIFE

1Centre for Diabetes and Endocrine Disease, Kanpur, India, 2Society for
Prevention and Awareness of diabetes (SPAD), Kanpur, India

Objective: The aim of our study was to examine glycemic trends of
T1DM patients consistently under standard care in limited resource
setting with predominantly conventional insulin formulation. We
explored association with the microvascular complications like
nephropathy and retinopathy

Methods: Evaluation was through the point specific survey which
explored the reasons for unsatisfactory outcomes in a cohort of
125 T1DM (75 males and 50 males), with regular spaced -periodic fol-
low up consistently for eight years (2011-2018). All patients had
received structured education once in four months. Regular monitor-
ing included HbA1C evaluation atleast once in every six months. At
end of eight years we conducted a point specific survey to explore
reasons for poor outcomes

Results: Mean age was 12.73 (min 3 years, max 17 years). Mean dura-
tion of diabetes was 7.65 years (min 2.5 years, max 11 years). Study
revealed impact of glycemic control early in disease on association of

occurrence of incipient diabetic nephropathy and background

Diabetes
duration Gender
Age group N(%) (y) Age (y) (N)
3-6.9:15(11,7) 26+14 51+£11 8M/7F
7-11,9: 41 (32,0) 4,7+28 10,1+1,4 25M/16
F
12-18: 72 (56,3) 55+33 15,0+1,9 28M/44
F
Whole group 49+31 12,3+3,9 61M/67F

128

[Table 1. Patient characteristics. (Data are expressed as mean + SD)]

retinopathy. None had retinopathy in their first visit but over eight
years 12 patients developed diabetic retinopathy. Prevalence of
nephropathy increased over years with 29% at the 1st visit, followed
by 23%, 38% and 40% at 2nd, 3rd, and 4th visit, respectively. HbAlc
initially reduced then increased to finally reach mean value of 10 %.
Deterioration of glycemic control were predominantly attributed to
the gaps in efforts needed for discipline and real-life management,
dose titration and lack of correction bolus and irregular SMBG
Discussion: Typel management in resource constrained setting is
challenging. We need to evolve a structured program to be tailored
according to local logistics, which must comprehensively include moti-
vation, education, regular clinic visit and lab Investigations. Available
resources need to be optimally utilized to improve the glycemic care
and minimize the complications and further improve the clinical
outcomes
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Lipid profile, glycemic control and nutrition status in
children with type 1 diabetes

V. Zdravkovic*?, J. Miolski2, M. Jesic*2, V. Bojic?, S. Sajic*?,

S. Kovacevic?, J. Blagojevic®

University Children's Hospital, Endocrinology, Belgrade, Serbia, 2Univer-
sity of Belgrade, Medical School, Belgrade, Serbia

Obijectives: To determine lipid profile and nutrition status in children
with type 1 diabetes along with the correlation of lipid status and
metabolic control in children with type 1 diabetes.

Methods: A prospective cohort study, conducted at the University
Children’s Hospital in Belgrade included 128 patients of both sexes,
aged up to 18 years. We divided them into three groups according to
the age. The data were obtained from the history, clinical examination
(weight, height, blood pressure, assessment of nutritional status) and
blood samples (HbA1c, liver function and lipid profile).

Results: The body mass index was in desired range for the age and
gender and lipid status was normal in majority of our patients. Meta-
bolic control was sub optimal, average Hb Alc (8.30%), while the
lipids and liver enzymes were within the normal range. Cholesterol
and LDL were higher in patients with poor metabolic control, p< 0,05.
Conclusions: This study showed the favorable body mass index and

lipid profile in this cohort of children with type 1 diabetes.

HbA1c HDL LDL Cholesterol Triglyceride

(%) (mmol/L) (mmol/L) (mmol/L) (mmoll/L)

7,6 1,6 +0,8 28+0,2 45+1,0 12+14
+0,9

84 1,9+0,5 24+0,7 45+ 1,0 0.6 +0.3
+1,3

84 1,7+0,5 28+0,9 50+1,2 1.0+0.7
+1,6

8,3 1,7+0,5 2,6 +0,9 47+11 09+0.7
+14
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Unfortunately, metabolic control is not acceptable, especially in the

adolescents with type 1 diabetes.
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Is menarche in type 1 diabetes still delayed?

N. Nishikawa®, Y. Yuyamal, Y. Hotta®, K. Hashimura®, Y. Kashihara?,
T. Hashimoto®, M. Hirose*, T. Higashides, S. Aono’, T. Kawamura®

10saka City University Medical School, Department of Pediatrics, Osaka,
Japan, ?Watamachi Kids Clinic, Himeji, Japan, SHUHUG Kids Clinic,
Osaka, Japan, 4D Medical Clinic Osaka, Osaka, Japan, >Teradacho
Kodomo Clinic, Osaka, Japan

Objective: Several studies have described a delayed onset of puberty in
girls with type 1 diabetes (T1D). The recent advance of therapy
improved glycemic control and quality of life in TID patients dramati-
cally. Therefore, menarche age in recent-onset patients might improve.
The aim of this analysis is to clarify whether menarche and growth were

affected by disease onset and glycemic control in females with T1D.

Methods: We surveyed menarche age of 88 girls with T1D in the out-
patient clinic of Osaka City University Hospital in Japan using the
questionnaire between April and May 2019. And we conducted a ret-
rospective study using their electrical medical records.

Exclusion criteria of subjects: Coexist with another chronic disease.
Disease duration below one year. Age onset of T1D below 1 year old.
The duration between menarche age and diagnosed age of T1D was
within one year.

Results: 68 subjects occurred menarche after diagnosis of T1D (after
diagnosis group: AG). 20 subjects occurred menarche before the onset
T1D (before diagnosis group: BG). The median of onset age was
6.5 years (1-12.7 years) in AG and 16.3 years (10.9-44.3 years) in
BG. Median disease duration was 16.9 years (2.3- 49.3 years) in AG
and 13.7 years (1.3-25.3 years) in BG. Median menarche age was
12.5 years (9-15.3 years) in AG and 11.8 years (10-14.7 years) in BG
(p=0.056).

Conclusions: This study showed T1D still might make delayed the

menarche age of girls.
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Body composition and metabolic control in young
womenwith type 1 diabetes (T1D) using long-acting
reversible contraception (LARC) and combined oral
contraceptive (COC)

F. Giraudo®?, A. Salinas®*, P. Lépez®®, P.M. Merino?, G. Cavada®,
F. Cassorla®, E. Codner!

IMaternal and Child Research Institute, University of Chile, Pediatric
Endocrinology, Santiago, Chile, 2 Juvenile Diabetes Foundation of Chile,
Santiago, Chile, 3Maternal and Child Research Institute, University of
Chile, Reproductive Medicine, Santiago, Chile, “Chilean Institute of Repro-
ductive Medicine, Santiago, Chile, Clinical Hospital San Borja Arriardn,
Santiago, Chile, Spublic Health School, University of Chile, Epidemiology,
Santiago, Chile

Introduction: The metabolic impact of LARC compared to COC in
young women with T1D is unknown.

Objectives: Toevaluate the effect of three months of use of the
implant, a type of LARC (I) and a COC on glucose profile, as assessed
with a CGM system, and body composition in T1D women compared
to a healthy control group (C).

Methods: We recruited young women (age=15-24 years) with T1D
(n=30) and C (n=40). The subjects chose to use an implantable rod
with etonogestrel (68mg) or COC with ethinyl estradiol (30ug) and
desogestrel (150ug). The evaluation was performed at baseline and
three onths. Body composition was assessed with the Tanita® system.
HbA1c and daily insulin dose (TDD) were assessed with DCA-2000®
and by self-report, respectively. Freestyle Libre® was used during the
luteal phase before the start of the contraceptive and immediately
before the three months control. Statistics: ANOVA for repeated mea-
surements using a mixed model.

Results: BMI increased in T1D and C using | (Table), in spite of similar
fat and lean mass. Blood pressure was higher in T1D than in C, and
SBP decreased in both groups using COC. Median glucose level and
median fasting glucose (Freestyle Libre), HbAlc, and TDD didn't
change after three months of either treatment.

Conclusions: Metabolic control and total daily insulin dose did not
change after 3 months of | or COC. BMI increased with the

implantable rod in T1D and C groups. In contrast, blood pressure
decreased in both groups using COC.
(FONDECYT Grant 1170895)
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Glucose-independent racial disparity in HbA1c is
present at onset of type 1 diabetes (T1D)

A. Alageel'?, S. Chalew*

X ouisiana state university, Pediatric Endocrinology, New Orleans, United
States, 2Qassim University, Pediatrics, Qassim, Saudi Arabia

Hemoglobin Alc (HbA1c) is an important guide for management, diag-
nosis and prediction of complications in diabetes. We previously
showed that young black patients with established T1D have higher
HbA1c than white patients even after adjustment for mean blood glu-
cose, RBC indices, age,and gender. We hypothesized that glucose-
independent racial disparity in HbAlc would also be present at diag-
nosis of T1D.

Data was collected by chart review for self-identified white and black
patients who presented between January 2012 and November 2018 to
Children's Hospital of New Orleans with untreated new onset T1D.

Data was collected for DOB, gender, race, weight, height, glucose, HbA1c,
pH, Hco3, insulin, C-peptide, pancreatic autoantibodies,RBC indices.
Simple correlation and comparison of means between groups was per-
formed. Multiple variable regression modeling to test the statistical
effect of race, gender, age, glucose, and other variables on HbA1c was
also performed.

We included 191 children with newly diagnosed T1D (69 Blacks and
122 Whites; 116 males, 75 females). HbAlc was correlated with glu-
cose, insulin, c-peptide, age, RDW-CV, Hb, HCO3. Blacks had higher
HbA1c 11.9 +1.9 vs whites 11.04+2 (P=0.004), higher glucoses 530.6
+230.4 vs 441.9+211.3 mg/dL (P=0.0075), lower C-peptides 0.57
+0.42 vs 0.76+0.61 ng/mL (P=0.019) and lower pH 7.28+0.15 vs
7.33+0.12, (P=0.02). There was no statistical difference in age, BMI-z,
Hco3 or insulin between the groups. After adjusting for age, gender,
glucose, C-peptide and RDW-CV, HbAlc is still higher in blacks,

T1D-COC (n=16) C-COC (n=20) T1D-Implant (n=14) C-Implant (n=20)

basal 3 months basal 3 months basal 3 months basal 3 months
Age (years) 20.1 217 18.1 16.8
BMI (Kg/m2) 23.8 24.35 229 23.3 23.8* 24.55 21.8* 23.55
Fat mass (%) 27.8 29 264 26.8 29.55 30.55 29.1 264
SBP (mmHg) 117+%* 113+ 109+ 106 109.5 111 108 108
DBP (mmHg) 76+ 72.5+ 64 67 73+ 74+ 60 66
HbA1c (%) 8.3+ 8.3+ 5.3 53 7.55+% 7.65+ 52 5.2
TDD (IU/Kg) 0.845 0.895 091 0.955
Median glucose (mg/dl) 167 170 150 162.5

[+p<0.05 T1D vs C, ¥p<0.05 basal vs 3 months]
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P=0.037. Females had higher HbA1c than males, P=0.02. Age, gender,
glucose, C-peptide and RDW-CV were also significant covariates in
the model.

HbAlc at presentation is influenced by Race, glucose, age, gender,
RDW-CV, and c-peptide

Even after adjustment for glucose blacks have higher HbAlc than
whites Glucose-independent HbA1c racial difference should be taken

into account for purposes of diagnosis and management of T1D
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Improved quality in diabetes care for children and
adolescents with type 1 diabetes (T1D) in Norway.
Data from the Norwegian Childhood Diabetes
Registry (NCDR)

T. Skrivarhaug1'2'3, Y. Kamaleri*®, S.J. Kummernes3

10slo University Hospital, Division of Paediatric and Adolescence Medi-
cine, Oslo, Norway, 2University of Oslo, Institute of Clinical Medicine,
Oslo, Norway, 30slo University Hospital, Oslo Diabetes Research Centre,
Oslo, Norway

Background: In 2016 only 32% of children with type 1 diabetes (T1D)
in Norway achieved HbAl1c< 7.5% (58 mmol/mol). There were differ-
ences in mean HbAlc in different hospitals and in implementing
national guidelines. The Swedish paediatric diabetes registry has
shown that a systematic quality improvement in combination with
national quality registers can improve clinical results.

Objectives: To improve the quality of diabetes care in children with
T1D by teaching the multidisciplinary diabetes team a quality
improvement method.

Methods: NCDR has conducted a quality improvement project by
using the Breakthrough method, including 4 day seminars (learn-
ing-sessions), 2 follow-ups and 4 telephone meetings for a dura-
tion of 18 months. Nine of 26 pediatric departments in Norway
were included, representing about 1,230 children age 2-17 years
old. The number of children with T1D in the 9 departments
ranged between 80-229. The methods included working with sys-
tematic improvements methods particular the plan-do-study-act
(PDSA) wheel. Each team received support from an improvement
coach. The method has been developed to implement changes in
clinical work; to set radical goals which demands changes in
structure and which cannot be achieved only by everyone “run-
ning faster”. The Mann Kendall trend test was used when analyz-
ing the change in HbAlc.

Results: All departments implemented weekly diabetes team meet-
ings. They educated nurses and doctors working on the ward, devel-
oped new patients information. All departments achieved better
HbA1lc,
HbAlc< 7.5% (58), reduced proportion HbA1c>9.0% (85). The whole
cohort had decreased mean HbA1c from 7.9% (63) to 7.2% (55). The
trend is significant (p=0.007), with a strong negative correla-
tion 0.905.

Conclusions: The project has founded a multidisciplinary devoted

mean increased the proportion of patients with

group of people across departments who has inspired each other

and has competed for giving their patients the best

diabetes care.
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Medication adherence during adjunct therapy with
statins and ACE inhibitors in adolescents with type
1 diabetes

E. Niechcial®, C.L. Acerini?, S. Chiesa®, T. Stevens?, R.N. Dalton?,

D. Daneman?, J. Deanfield®, T.W. Jones®, F.H. Mahmud?®,

S.M. Marshall’, H.AW. Neil®, D.B. Dunger??, M.L. Marcovecchio?, on
behalf of the Adolescent type 1 Diabetes cardio-renal Intervention
Trial (AdDIT) study group.

1poznan University of Medical Sciences, Department of Paediatric Diabe-
tes, Endocrinology and Obesity, Poznan, Poland, 2 University of Cam-
bridge, Department of Paediatrics, Cambridge, United Kingdom,
SUniversity College London, Vascular Physiology Unit, London, United
Kingdom, #Evelina London Children's Hospital, Guy's and St Thomas' NHS
Foundation Trust, London, United Kingdom, >The Hospital for Sick Chil-
dren and University of Toronto, Department of Paediatrics, Toronto,
Canada, SUniversity of Western Australia, Telethon Kids Institute, Perth,
Australia, ”Newcastle University, Institute of Cellular Medicine (Diabetes),
Faculty of Clinical Medical Sciences, Newcastle upon Tyne, United King-
dom, 8University of Oxford, Oxford Centre for Diabetes, Endocrinology&
Metabolism, Oxford, United Kingdom, *University of Cambridge,
Wellcome Trust-MRC Institute of Metabolic Science, Cambridge, United
Kingdom

Background: Suboptimal adherence to insulin treatment is a main
issue in adolescents with type 1 diabetes (T1D). However, to date,
there are no available data on adherence to adjunct non-insulin medi-
cations in this population. The aims of this study were to assess
adherence to ACE inhibitors and statins and explore potential deter-
minants in adolescents with T1D in the context of a clinical trial.
Methods: 443 adolescents (aged 10-16 years) were recruited into the
Adolescent Type 1 Diabetes cardio-renal Intervention trial (AdDIT)
and exposed to treatment with two oral drugs: an ACE inhibitor, a
statin, combinations of both or placebo for 2-4 years. Adherence was
assessed every 3 months with the Medication Event Monitoring Sys-
tem (MEMS) and pill count. The effect on adherence of baseline age,
diabetes duration, age at diagnosis, HbA1c, method of insulin adminis-
tration, country and sex were assessed.

Results: Median adherence during the trial was 80.2% (interquartile
range: 63.6-91.8), based on MEMS, and 85.7% (72.4-92.9) based on
pill count. Adherence dropped from 92.9% at the first visit to 76.3%
at the last visit. Adherence was lower in participants with an HbA1c
>85 mmol/mol (69.4 [50.8-87.1]%) vs those with an HbAilc
58-85 mmol/mol (79.5 [63.3-91.0]%) and < 58 mmol/mol (88.1
[75.5-93.91%), p=0.001. Adherence varied across the three countries
involved in the AdDIT trial: Australia (83.4[70.1-92.9]%), UK (78.9
[61.7-91.6]%) and Canada (73.8[56.8-88.3]%), p for trend= 0.001.
There was also a trend for a decreasing adherence with age (p=0.07).
Conclusions: We report a good adherence rate with ACE inhibitors
and statins in adolescents with T1D. Older age and higher HbA1lc
predicted adolescents with worse adherence, highlighting two key
potential targets for strategies aiming at improving adherence. Adher-
ence also differed by countries likely reflecting differences in practice

or approaches between countries.
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Is effective transitional care worth investment in
diabetes care?

M. Saad?, S. Saba Hafeez?, S. Dawe?, D. Diane Igwe?, S. McKay?,
S. Kaur?, L. Clifford?, I.F. Abedo?, A. Gupta®

Darent Valley Hospital, Dartford, United Kingdom

Background: Good transition is key to prevent long-term complica-
tions & to promote positive outcomes.A multidisciplinary (MDT) dia-
betes transition service was established at local hospital in Junel8.
Prior to Junel8, all 16 year olds had attended a single transfer MDT
clinic. This novel approach offers at least 4 clinic encounters a year via
monthly MDT & annual review clinics and workshops in addition to
phone calls & home visits. This is for the first time in the the trust that
such robust transition service has been established that attends to the
medical, psychological & educational needs of young people & the
needs of their parents.

Materials and methods: A retrospective analysis of 52 young persons
aged between 16-19 registered to the diabetes transition service was
conducted to look at DNA, HbA1c values & number of admissions
with DKA and hypoglycaemia pre (Junel7- March18) & post (June18
-March19) establishment of diabetes transition service.

Results: More patients are offered blood test, annual review & more
clinical contacts. Before these patients were seen in transfer clinic
once & then they were seen 3 times in a year in the young adult clinic.
Now the number of contacts has increased to 4 clinics & 8 contacts
per patient per year. We noted an improvement in the DNA from
29.2% pre service set up to 21.4% post service set up (P=0.24).
Although average HbA1lc values were almost the same pre & post
establishment of service, individual HbAlc values for 59.6% of our
patients have shown improvement after coming to the service from
their previous values. None got admitted with DKA or hypos post
transition service as compared to 2 admissions each with DKA and
hypos before transition.

Conclusion: The transition service has improved engagement of
young people with diabetes services, better glycemic control, less
acute complications & adherence to the appointments. Early users'
feedback is very good. We will continue to collect more data to evalu-

ate other aspects of our service.
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T1D glycaemic control and complications in
Caucasian and non-Caucasian youth

J. Galhardo?, C. Limbert?, R. Pina?, L. Lopes®

lHospitaI de Dona Estefdnia, CHULC/ Nova Medical School, Unit of Pae-
diatric Endocrinology and Diabetes, Lisbon, Portugal

Objectives: To access glycaemic control in a cohort of < 18yr Cauca-
sian and non-Caucasian T1D patients, to evaluate probable causes for
found differences, and to set strategies to improve care.

Methods: 5-years retrospective study of 374 patients, >1yr into T1D
diagnosis, followed in one tertiary paediatric diabetes centre. Evalu-
ated variables: age, gender, ethnicity, nationality, native language,

household and family educational level, diet, planned exercise,

anthropometrics, Tanner stage, T1D duration, metabolic control, vas-
cular complications, total daily insulin (TDI), estimated insulin sensitiv-
ity (elS), and insulin delivery method. Statistical significance was set
atp < 0.05.

Results: 12.6% of the patients were non-Caucasians (9.7% from Afri-
can origin and 2.9% with Asian roots), 64% of whom were male, with
median age of 9 (4-16)yr. Caucasians were 56% male, with median
age of 6 (2-12)yr.

Non-Caucasians had higher: mean HbAlc (8.8% vs 7.6%), DKA at
onset (56% vs 32%), mean TDI (0.93 vs 0.61 U/Kg/day), mean BMI z-
score (1.2 vs 0.7), mean systolic (0.6 vs 0.2) and diastolic (0.2 vs 0.09)
blood pressure z-scores, elevated albumin/creatinine ratio (11.2% vs
4.9%), and dyslipidaemia (9.4% vs 4.8%). On the other hand, they had
lower: daily SMBG (3.0 vs 7.2 pricks), CGM use (1 vs 2.4%), elS (1.3 vs
2.8 mg.Kgt.min%), biparental household (23% vs 64%), parents' edu-
cational level (6 vs 12 yr), and school accomplishment (1.7 vs 0.6 mean
grade retention years). There were no differences in mean age at
onset (11.1 vs 10.3 yr), T1D duration (4.8 vs 4.3 yr), and CSll use (25%
vs 28%) between groups.

Conclusions: Non-Caucasian T1D youth have worse glycaemic con-
trol and more cardiovascular disease risk factors, linked to higher vul-
nerable socioeconomical minorities. It is urgent to implement a plan
able to match their specific needs, in order to overcome these difficul-

ties and to improve their care.
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Pubertal self-assessment as a replacement for
physical examination in adolescents with type
1 diabetes

R. McDonoughl, W. Moore?, M. Clements*

IChildren's Mercy - Kansas City, Division of Pediatric Endocrinology &
Diabetes, Kansas City, MO, United States

Obijective: To identify the reliability and acceptability of self-report
Sexual Maturity Rating (Tanner stage) compared to physical examina-
tion in youth with Type 1 Diabetes (T1D)

Introduction: Pubertal stage is often considered when titrating insulin
doses in youth. A less invasive method to stage puberty would ease
data collection for clinical care and trials. No universally accepted self-
report measure has been widely adopted in youth with T1D.
Methods: Youth aged 8-15.99 years with T1D were eligible. Subjects
were stratified by sex into 1-year “age bands” (i.e. 8-8.99 years). Par-
ticipants completed the Pubertal Development Scale (PDS), Sexual
Maturity Scale (SMS), and Testicular Volume self-assessment (boys
only). A physical exam using the the standards of Tanner & Marshall
was performed by a pediatric endocrinologist (gold standard). Ques-
tions on comfort, embarrassment, and ability to understand each tool/
exam were completed at the end of each tool/exam.

Results: Fifty-one youth (male = 26) were included in analysis. For
females, 51% and 92% underestimated their breast and pubic hair
stage, respectively, by at least 1stage using the SMS. Forty-four per-
cent of males overestimated their pubic hair by at least one stage.

Testicular self-assessment showed that boys overestimated, being



POSTER ABSTRACTS

+2.26 beads above their true volume. The PDS score was positively
correlated with Tanner stage for both males and females (r2 = 0.53
and 0.65, respectively). All tools, including physical exam, were well
understood, and not perceived as uncomfortable or embarrassing by
participants.

Conclusions: Scores on the PDS, but not the SMS, correlate moder-
ately well with pubertal stage by exam. On average, girls under-
estimated their pubertal status by SMS, and boys overestimated. All
assessment methods were well accepted and easily understood. Fur-
ther investigation of the performance of SMS combined with anthro-
pometric measures (e.g., height and height velocity z-score) is

warranted.
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Characteristics and outcomes of youth referred to a
Diabetes Transition Program (DTP): need to
continue to optimize support

I. Libman?, J. Krall?, E. Liguori®, A. Diaz®, J. McKevitt?, A. Fischl*,
D. Charron-Prochownik®, L. Siminerio®, D. Becker®

1UPMC Children's Hospital of Pittsburgh, Pittsburgh, United States,
2UPMC Children's Hospital of Pittsburgh, Community Health, Pittsburgh,
United States, 2UPMC Children’s Hospital of Pittsburgh, Pediatric Endo-
crinology and Diabetes, Pittsburgh, United States, 4School of Nursing,
University of Pittsburgh, Health Promotion and Development, Pittsburgh,
United States, ° University of Pittsburgh Diabetes Institute, Pittsburgh,
United States, {UPMC Children's Hospital of Pittsburgh, Pediatric Endo-
crinology and Diabetes, Pittsburgh, United States

Introduction: Adolescence and young adulthood are typically periods
when youth with diabetes mellitus (DM) experience poor outcomes.
The DTP at Children's Hospital of Pittsburgh (CHP) was created to
equip patients with confidence, support and knowledge that can fos-
ter successful lifelong DM management. DTP provides care and
guided peer-discussions on pertinent topics with a multidisciplinary
team approach.

Objective: The purpose of this study was to characterize the popula-
tion referred to DTP and evaluate adherence and outcomes.
Methods: Medical records of all subjects were reviewed. Outcomes
included number of patients completing the program, transfer to adult
care and change in parameters related to DM care.

Results: 115 subjects were to date referred to DTP (42% females,
99% T1DM, mean age at 1% visit 19.1+1.5 yrs, age at diagnosis 9.8
+4.8 yrs, BMI%ile 74.6+20.6, HbAlc 9+2%, 30% meeting target for
HbA1c, 40% for LDL-cholesterol, 70% for BMI). The majority (64%)
completed DTP on schedule (1 year). Of these, 40% transferred to
adult care, 53% continued care at CHP and 7% were lost to follow
up. Of those who did not complete DTP on schedule (36%), almost
half (44%) transferred to adult care before DTP completion, 33% are
currently completing DTP at a slower pace, and 23% were lost to fol-
low up. Those who transferred to adult care, compared to those who
did not, had lower HbA1c at all of their DTP visits (e.g. 1% visit: 8.1
+1.4% vs 9.4 + 1.7%, p=0.01). No differences were found in mean

HbA1c or in the proportion of patients meeting targets for risk factors
for diabetes complications from the initial to fourth visit.

Conclusions: Patients referred to DTP appear to be a high-risk popu-
lation. Those with lower HbAlc seem to be more ready to transfer to
adult care. Stabilization of DM control during participation in DTP in a
period commonly characterized by decline in outcomes is promising
and merits further investigation into additional ways to optimize
support.
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When childcare isn't sweet: challenges for very
young children with type 1 diabetes

A. Albanese-O'Neill%, R. Bailey?, N. Foster?, H. RodriguezS,

C. Jackson?, J. Sherr®

University of Florida, Gainesville, United States, ?Jaeb Center for Health
Research, Tampa, United States, 3University of South Florida, Tampa,
United States, “American Diabetes Association, Alexandria, United
States, °Yale University School of Medicine, New Haven, United States

Objectives: Type 1 diabetes (T1D) can impact childcare options for
parents of young children. The purpose of this study was to character-
ize diabetes care by childcare attendance status among young children
in the T1D Exchange Clinic Registry.

Methods: A questionnaire was emailed to 219 parents/guardians of
participants 1-6 years old, garnering a 32% response rate. Data from
71 children (mean age 5 years, mean age at diagnosis 2 years, 58%
male, 93% non-Hispanic white, 80% pump users, 70% CGM users,
76% privately insured) were analyzed.

Results: Nearly 50% reported childcare attendance with median
attendance of 15 hours/week. HbAlc (p=0.76) and frequency of
SMBG (p=0.44) did not differ by childcare attendance. One third of
respondents were denied childcare attendance due to T1D. At
childcare, a staff member was solely responsible to check blood glu-
cose in 51% and administer insulin in 34% of cases; otherwise, family
members performed these tasks. While glucagon rescue kits were
available for all childcare attendees, only 49% had a staff member
identified to administer it. Among non-attendees, 70% reported T1D
was a factor in having the child remain home. More than one-third of
those surveyed experienced changes in parental employment status
post-diagnosis, with 35% reporting a reduction in hours worked and
27% leaving the workforce.

Conclusions: T1D in young children potentially limits childcare
options and influences parental employment status. Since much of the
burden of diabetes management is still undertaken by family care-
givers, even when the child attends childcare, advocacy to address

this issue is needed.

| Childcare Attendees [ Non-Attendees
| (n=35) (n=36)
Median (IQR) HbAlc 1.9% (7.4%, 82%) 74%(7.1%, 83%)
Mean + StD SMBG 63+£25 65+21
| % using CGM | 69% | 71%
| % using msulin pump therapy | 79% | 81%

[Table]
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HbA1c trajectories from time of diagnosis in youth
with T1D

J. Sherr®, N. Foster?, K. Bethin®, L. Fox* L. Mastrandrea®, B. Nathan®,
M. Redondo’, J. Silverstein®, J. Simmons’, M. Clements?©,
W. Tamborlane?!, K. Thrailkill*%, J. Wongu, J. Wood?*®

Lyale University School of Medicine, New Haven, United States, 2Jaeb
Center for Health Research, Tampa, United States, 3University at Buffalo
Jacobs School of Medicine and Biomedical Sciences, Buffalo, United
States, *Nemours Children's Hospital, Jacksonville, United States, *Uni-
versity of Buffalo Jacobs School of Medicine and Biomedical Sciences,
Buffalo, United States, ®University of Minnesota, Minneapolis, United
States, 7Baylor College of Medicine, Houston, United States, 8University
of Florida, Gainesville, United States, *Vanderbilt University Medical Cen-
ter, Nashville, United States, 1°Children's Mercy - Kansas City, Kansas
City, United States, “University of Kentucky, Lexington, United States,
12 University of California at San Francisco, San Francisco, United States,
LBUniversity Hospitals of Cleveland, Cleveland, United States

Objectives: Most individuals with type 1 diabetes (T1D) do not

achieve glycemic targets, particularly in youth. This analysis examined

HbA1c trajectories of youth newly diagnosed with T1D.

Methods: T1D Exchange registry participants < 18 yrs with at least
one HbA1c during the year of diagnosis and >3 duration-year aggre-
gated HbA1c values over 10 yrs of follow up were included. At diag-
nosis, the 4183 participants were 48% female, 81% Caucasian, age 6
+4 yrs, and 77% privately insured. Suboptimal control was defined as
HbA1c >9%. Group-based trajectory modelling was used to identify
unique HbA1c trajectories over aggregated duration years.

Results: Five trajectories emerged (Figure). The majority of youth had
stable trajectories within three distinct categories: those at (1) or
above (3) glycemic target and those with suboptimal control (4). Two

groups showed deterioration over time, one with suboptimal control

from diagnosis (5) while the other had above target glycemia that
worsened with time (2). Minority status was higher in groups with
upward trend in HbA1c trajectory and suboptimal but stable control.
Similar trends were seen for non-private insurance.

Conclusion: Several distinct patterns of HbAlc progression exist in
youth with T1D, partly dependent on HbA1c at diagnosis. Identifying
characteristics of those with progressive deterioration in glycemic

control and designing appropriate interventions for these groups is

warranted.
HbA1c Trajectories
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Estimating HbA1c from average blood glucose -
accuracy of estimates based on paediatric clinic data

H. Insyirah Mohd Amir?, V. Alexander?, S. Graham?, L. McKenzie?,
H. Thom?, C. Webster?, N. Conwayi’2

University of Dundee, Dundee, United Kingdom, 2NHS Tayside -
Ninewells Hospital, Dundee, United Kingdom

Introduction: The concept of HbA1c is often poorly understood by chil-
dren and young people (CYP). Average blood glucose (aBG) is often
used as a proxy for HbA1c when discussing glycemic control. Published
models enable conversion of aBG to HbA1lc, derived from dat obtained
from adult cohorts in study conditions. There are a lack of studies vali-
dating these models with CYP in a clinical setting. This study aimed to
compare estimated HbAlc (eHbA1lc) obtained from aBG, with actual
HbA1c in CYP with T1D attending a pediatric diabetes clinic.

Methods: HbA1c data were retrospectively extracted for all patients
attending NHS Tayside pediatric diabetes clinic over 12 months
(Jan18-Jan19). aBG was calculated from historical data for 3 months
prior to each HbAlc measurement. aBG was converted to eHbAlc
using Nathan et al's equation. eHbA1c and actual HbAlc were com-
pared using Pearson's correlation. The difference between eHbAlc
and actual HbA1c was analysed with respect to demographic predic-
tors (age, diabetes duration, no. of BG checks/day) using multivariable

linear regression.

Average number of BG checks per day

po.

[Difference between actual HbAlc and estimated HbAlc, by number of
BG checks]

Results: 165 patients had HbA1c measured during the study period. Of
these, 60 patients had historical BG data. Mean age was 12.1 years
(SD3.2), mean diabetes duration 5.7 years (SD3.2). Mean no. of BG
checks/d was 3.8 (SD2.5,range 0.1-11.1). Mean aBG was 11.9mmol/I
(SD3.2), mean actual HbAlc was 73mmol/mol (SD19). eHbAlc was
highly correlated with actual HbA1c (r=0.677,p< 0.001). Median differ-
ence between eHbA1c and actual HbA1c was £7 mmol/mol (IQR14).
The optimum number of BG checks was 4-5/d - a lower number of BG
checks/d was highly predictive of larger differences between eHbAlc
and actual HbA1c (B-2.4,95%Cl -3.6 to -1.2,p< 0.001).

Conclusion: Conversion of aBG to eHbAl1c would appear to be an
accurate proxy for actual HbAlc in this pediatric cohort. Caution
should be applied when interpreting eHbA1c if average number of BG
checks is < 4-5/d.
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Optical coherence tomography and C-peptide short-
term follow-up in a child with Wolfram’s syndrome
treated with Liraglutide

G. Frontino?, E. Tirelli?, R. Di Tonno?, E. Morotti?, V. Favalli?,
C. Bonura®, A. Rigamonti®, R. Bonfanti®, M.L. Cascavilla®, S. Torchia®,
G. Rossi®, V. Broccoli®®, F. Meschi?, L. Piemonti®

1San Raffaele Scientific Institute, Diabetes Research Institute, Milano,
Italy, 2San Raffaele Scientific Institute, Department of Pediatrics, Milano,
Italy, SARN.AS. Ospedali Civico Di Cristina Benfratelli, Department of
Pediatric Emergency Medicine, Palermo, Italy, “San Raffaele Scientific
Institute, Neuroftalmologia ed Elettrofisiologia Clinica, Milano, Italy, >San
Raffaele Scientific Institute, Division of Neuroscience, Milano, Italy, SCNR
Institute of Neuroscience, Milano, Italy

Objectives: Wolfram's syndrome (WS) is an orphan disease involving
diabetes insipidus, diabetes (DM), optic atrophy (OA) and deafness.
Methods: A previously healthy girl was diagnosed with antibody-
negative DM at the age of 5 years. New generation sequencing
showed a double heterozygous mutation of the WFS1 gene. Comor-
bidity screening showed initial optic nerve involvement at magnetic
resonance imagine (MRI) and optical coherence tomography (OCT)
evaluation. A thorough evaluation of possible drug candidates in liter-
ature was performed. Liraglutide (LG) was identified as the most
promising disease-modifying candidate with the safest pediatric pro-
file and was started at age 8 years.

Results: The child was evaluated after 3 months treatment with LG
1.2 mg/day. Basal and peak C-peptide (ng/mL) at thet mixed meal tol-
erance test improved from 0.14 (blood glucose 109 mg/dL) and 0.31
(blood glucose 211 mg/dL) to 0.53 (blood glucose 113 mg/dL) and 0.6
(blood glucose 145 mg/dL) respectively. Glucose time in range
improved from 66% (time in hypoglycemia < 2%) to 77% (time in
hypoglycemia < 1%). Daily insulin needs reduced from 0.4U/Kg to
0.3U/Kg. OCT did not show significant progression in retinal nerve
fiber layer (right 71-71 microm, left 68-74 microm) and ganglion cell-
inner plexiform layer thickness (right 70-68 microm, left 69-69 mic-
rom). The child weight remained stable and no significant gastrointes-
tinal symptoms were reported.

Conclusion: GLP-1R agonists are potential drugs in WS because of
their role in decreasing ER stress in both ?-cells and neurons. Only one
LG-treated WS patient has been reported in literature and improve-
ment in C-peptide has been shown. This is, to our knowledge, the first
reported pediatric case of WS treated with LG with apparent improve-
ment in C-peptide and stabilisation of OCT parameters at 3 months
and no adverse events. Longer and larger population RCT studies are

warranted prior to it becoming used in routine care for WS.
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Driving improvements in diabetes care delivery
through the national paediatric diabetes audit -
experience from a UK children's hospital

M. Deakin?, F. Mehta?, P. Paul', A. Ghatak?, J. Mimnagh?

1Alder Hey Children's NHS Foundation Trust, Paediatric Diabetes, Liver-
pool, United Kingdom

Introduction: We describe the process of improvement in service
delivery and clinical outcomes using data from the UK National Diabe-
tes Paediatric Audit (NPDA). The NPDA is an annual audit to which all
paediatric diabetes units in England & Wales contribute to. Units are
provided with performance measures for multiple healthcare
processes.

Objectives: To demonstrate the use of the UK NPDA data to drive
service improvement and clinical outcomes.

Methods: Following notification that our service was a national nega-
tive outlier for the 7 key health checks a service reform was under-
taken (The 7 key checks are 4 HbA1lc tests per year, annual BMI
calculation, Thyroid function testing, Blood pressure measurement,
Albuminuria, eye and foot screening). Data from the annual NPDA
report was used to highlight areas of poor data collection, issues with
data reporting and areas requiring additional clinical attention.

We redesigned our clinic structure to hold an annual review block at
the beginning of the audit year, with other blocks for psychology
screening and education. Screening tests are performed at the annual
review clinic, allowing catch up testing later in the year for non-
attendees.

Frequent uploading of data to the NPDA online platform allowed a
real time review of our progress. This enabled a reactive approach to
areas of shortfall in order to maximise opportunistic data collection
and drive the creation of data networking to streamline external data
capture.

Results: In the audit year following our service redesign, completion
for the 7 key health checks has improved from 17.6% (43.5% nation-
ally) to 59.1% (49.8% nationally).

Conclusions: Unit level data collected for the NPDA highlighted areas

of clinical care and data capture requiring improvement. This

information was used to redesign clinic structure and refine data cap-
ture. Unit level data since these changes were made has improved sig-

nifying improved care delivery.
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Differences in glycemic control and disease
management by age and region in adults with type
1 diabetes (T1DM): the SAGE study

E. Renard?, J. Seufert?, P. Pozzilli®, E.G. Wilmot®*, A. Peters’,
Z. Bosnyaké, R. Castro’, F. Lauand®, V. PiIorgeté, S. Brette®,
H. Ikegami9, J. Kesavadevm, A.G.D. Vianna'l, F.J. Ampudia—BIasco12

1University of Montpellier, Montpellier, France, 2 University of Freiburg,
Freiburg, Germany, 3University Campus Bio-Medico, Rome, Italy, 4Univer-
sity Hospitals of Derby and Burton, Derby, United Kingdom, >University
of Southern California, Los Angeles, United States, $Sanofi, Paris, France,
7Sanofi, Bridgewater, United States, 8Aixial, Boulogne-Billancourt, France,
?Kindai University, Osaka, Japan, *®Jothydev's Diabetes Research Centre,
Kerala, India, *Curitiba Diabetes Center, Curitiba, Brazil, *2Clinic Univer-
sity Hospital, University of Valencia, Valencia, Spain

Introduction: Most people with TIDM do not achieve HbA, targets,
but this may vary with age and geography.

Obijective: To examine diabetes control in people with TIDM by age
group in Asia, Eastern Europe (EE), Western Europe (WE), Latin Amer-
ica (LA) and Middle East (ME).

Methods: SAGE was a multinational, cross-sectional study using data
from medical records and interviews of participants aged 226 years
with T1DM for 21 year. Here we assess HbA. target achievement,
hypoglycemia, diabetic ketoacidosis (DKA) and therapeutic manage-
ment of T1DM, in different regions by predefined age groups (26-44;
45-64; 265).

Results: Overall, the number of eligible participants ranged from 1150
in WE to 444 in ME, with 24% of patients achieving HbA;. < 7 %.
HbA4. < 7 % achievement was highest in Europe and Asia (27-32%) in
the youngest age group, but highest in Europe and LA (22-30%) in the
older groups. In those aged 245 years, target achievement was partic-
ularly low (< 18%) in ME and Asia. In the youngest group, severe
hypoglycemia incidence was lowest in Asia (8%). DKA incidence was
highest in the 26 to < 45 and 45 to < 65 years age groups in WE (7%

Hb&e ¥, | BMI, kgfm®, | Achievement Patients with Patients Pumg Patient-driven Long-acting Freguency of Basal iculia
e (S0 | omean (S0) | of HbAk <7 %, #1 sevirn with g1 usape, Eitration Basal insulin titrition, (%)
%) hypoglycemla, | episode of (%) recommendation, use, (%) »1 per weeh / <1 per month
(= oA, (%) (%)
Age 26 to <45 years
EE, r=d18 TAS{155) | 24.2{4.00] 311 0= EE ] 74 713 n3 307010
WEn=Sa0 | WR2ILEE) | 25357 TR 123 1 481 .7 a8.0 e
LA, n=251 2.25(1.77) | 25.044.17) 23% 133 5.2 163 475 (8 § 163/ 565
A, red2R T00(158) | 23.043.87) 271 78 7 2.0 475 59.8 109 36.1
ME =187 | 7960151 | 248045 255 144 37 4.8 e .3 148/ 368
Aga 45 1o <5 years
EE, =381 F104145) | 25702 217 133 246 13 739 64,5 LT B
WE, n=454 724117 | 262 {859 251 121 T 42.5 615 53.5 259/224
LA, n=1E9 8.16(157) | 25.6{4.04] s 155 30 13.0 474 3.9 1/E04
A rm 306 020118 | 23.5(595 163 LR 24 18,6 4.1 65,0 11.3/308
ME. n=192 2.45(157) | 274849 161 120 20 10 2.0 8.2 14.6/325
Agn 255 yeary
EE, n=187 799129 | 27.3{8.18) 225 103 2.1 05 Lok E2.0 226,104
WE, n=156 T.60(107) | 25.3{4.2%) k) 135 25 3.8 70 E6.7 4.0/355
LA, neEd TAVNAT) | T2 {94R) w9 103 59 16,2 414 6 91 /455
A, n=1ak 2.05(124) | 23.5(a.41) 1rE 130 2.1 &2 342 92y 106,305
ME, n<65 8.26(142) | 27.0{5.18) 138 185 45 o 5.2 0.0 1.0/ 320

“Within the last & monthe. *Hyperghcemia keading to DKA within the kst & months. ‘Percentages among patents with basal insuln,
A, Asia; BG, bicod glucose; DKA, diabetes ketcacidosis; EE, Eastern Europe; LA, Latin America; ME, Middle East; 50, standard deviation; WE, Western Europe

[Table. SAGE outcomes by age group and geographical region]
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and 8%), where insulin pump use was most common (48% and 43%).
Patient-driven titration of any insulin was most common in Europe
(66-74%) and least common in ME (24-31%), in all age groups. Long-
acting insulin analog usage was common (48-83%) in all regions and
age groups. Basal insulin titration was most frequent in Europe and
least frequent in LA.

Conclusions: SAGE identified suboptimal glycemic control in people
with T1IDM across all age groups and regions analyzed. Europe and
Asia had higher rates of HbA;. < 7 % achievement. Europe also had
higher DKA incidence, while Asia had the lowest severe hypoglycemia
incidence. Differences across ages and regions could be related to var-
iations in glycemic targets, TADM management, as well as cultural and

healthcare system-related factors.
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Improved average HbA1c and increased proportion
of patients with HbA1c < 58 mmol/mol after

18 months of structured and focused work with
simple and affordable tools in a multidisciplinary
diabetes team in Oslo, Norway. Experiences from a
quality improvement project

AK. Malgy?, K. Andersen?, S.J. Kummernes?, C. Herbern®, A. Furre?,
K. Bjerkani, H.J. Bangstadl, H. Bj;zrndalenl, K. DahI—JQrgensenl'z,
C.A. Heier!, T. Skrivarhaugi’z, I.M. Sgrensen?, L. Krogvoldi’3

10slo University Hospital, Division of Paediatric and Adolescent Medicine,
Oslo, Norway, 2University of Oslo, Faculty of Medicine, Oslo, Norway,
3University of Oslo, Faculty of Odontology, Oslo, Norway

Introduction: At the pediatric department, Oslo University Hospital
(OUH), Norway, 253 patients (0-18 years) with T1D is followed by a
multidisciplinary team, consisting of paediatricians, diabetes nurses,
psychologist, dietician and social worker. In Nov. 2017 The Norwe-
gian Childhood Diabetes Registry invited to a quality improvement
project based on the plan-do-study-act model (PDSA), and OUH were
among the teams drawn to participate. The team accepted the invita-
tion with a desire to work structured and targeted in order for the
patients to reach a better metabolic control.

Objectives: The team defined three objectives:

< 5 % of patients HbA1c > 75 mmol/mol

> 70 % of patients HbA1c < 58 mmol/mol

> 90 % of patients to use bolos-calculator as a tool when dosing
insulin.

Methods: All new initiatives had to be anchored in the PDSA-model.
All team-members worked with common goals and equal focus during
consultations. Among the tools in use were a new treatment form
used in every consultation to collect precise information, increased
focus on pump-settings, CGMs and average glucose level and internal
training of doctors and nurses not being direct members of the
diabetes team.

Results: At baseline, the average HbAlc among all patients was
65 mmol/mol. 15 % of patients had HbAl1c > 75 mmol/mol, 37 % had
HbA1c < 58 mmol/mol and 19 % used bolus-calculator when dosing
insulin. 18 months later (Apr. 2019), the average HbA1c had fallen to
57 mmol/mol and the proportion of patients with HbAlc > 75 mmol/

mol and < 58 mmol/mol had declined to 9 % and increased to 56 %
respectively. 76 % of all patients were using bolus-calculator.

Conclusions: Even though the objectives were not reached, we
observed a considerable improvement in metabolic control. Our expe-
riences show that substantial improvement of care can be reached in
multidisciplinary diabetes teams with simple and affordable tools if
common goals are established and the attempts to reach the goals are

structured and focused.
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Three-variate trajectories of metabolic control, body
mass index, and insulin dose: heterogeneous
response to initiation of pump therapy in type

1 diabetes youth

A. Schwandt??, N. Prinz!?, M. Becker?, T. Biester®, M. Hess®,
M. Holder®, B. Karges7, A. Nike®, S. von Sengbusch9,
M. Tauschmann®, RW. Holl*?, on behalf of the DPV Initiative

Ynstitute of Epidemiology and Medical Biometry, ZIBMT, University of
Ulm, Ulm, Germany, 2German Center for Diabetes Research (DZD),
Munich-Neuherberg, Germany, 3DECCP, Clinique Pédiatrique Centre
Hospitalier de Luxembours, Luxembours, Luxembours, *Diabetes-Center
for Children and Adolescents, Children's Hospital 'Auf der Bult, Hannover,
Germany, >University Children's Hospital Basel, Pediatric Endocrinology
and Diabetology, Basel, Switzerland, Hospital Stuttgart, Olgahospital,
Department of Pediatric Endocrinology and Diabetology, Stuttgart, Ger-
many, ”Division of Endocrinology and Diabetes, RWTH Aachen Univer-
sity, Aachen, Germany, 8Children's Hospital Carl Gustav Carus, Technical
University Dresden, Dresden, Germany, °University Hospital of Schleswig-
Holstein, Campus Luebeck, Department of Pediatrics, Luebeck, Germany,
19Medical University of Vienna, Department of Pediatrics and Adolescent
Medicine, Vienna, Austria

Obijectives: Identify unique three-variate patterns of HbA1lc, age/sex-
standardized body mass index (BMI-SDS) and daily insulin dose
among pediatric subjects with T1D after initiation of CSII.

Methods: 4,826 youths with T1D (<20 years; 48% boys; median age
at T1D onset 5.9 [Q1;Q3: 3.5; 8.4] y.) from the diabetes follow-up
registry DPV with diabetes duration 23 y. at CSlI initiation and contin-
uously documented CSII therapy over three years were included.
Measurements were aggregated quarterly. Subjects with < 7 values of
aggregated HbA1lc, BMI-SDS, and insulin dose during observation
period were excluded. Change in HbAlc, BMI-SDS, and insulin dose
were defined as the value at the respective time-point minus baseline
value. We applied group-based multitrajectory modeling, a generaliza-
tion of the group-based trajectory approach, to identify latent groups
of individuals following similar developmental curves over time across
multiple variables.

Results: Four groups of diverging HbAlc, BMI-SDS, and insulin dose
patterns were identified during the three-year observation period after
CSll initiation (Tab1). Group 1 (12%) was characterized by HbAlc
increase, insulin dose reduction, and stable BMI-SDS. High increase in
HbAlc, decrease in BMI-SDS, and stable insulin dose was found in
group 2 (39%). Increasing HbA1c, highly increasing BMI-SDS and stable
insulin dose were observed in group 3 (32%). Youths with highly
increasing HbA1c, and both increase in BMI-SDS and insulin dose were
found in group 4 (17%). Age at diabetes onset, age at CSlI initiation, sex
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Group [N (%)] Group 1 [557 (12)] Group 2 [1909 (39)] Group 3 [1545 (32)] Group 4 [815 (17)] P value
HbA1c change Increase High increase Increase High increase

BMI-SDS change Stable Reduction High increase Increase

Daily insulin dose change Reduction Stable Stable Increase

Boys, % 45 53 42 52 <0.001
Age at diabetes onset, years 7.7 [5.1; 10.1] 4.9[3.0;7.5] 6.1[3.7;8.7] 6.5 [4.5; 8.5] <0.001
Age at pump initiation, years 14.5[13.1; 15.7] 11.0[8.9; 13.7] 12.9 [10.8; 14.4] 12.7 [11.3; 14.0] <0.001
Baseline HbA1c, % 7.7 [7.0; 8.7] 7.41[6.8;8.1] 7.8[7.2;8.8] 7.7 [7.1; 8.6] <0.001
Baseline BMI-SDS 0.52 [-0.06; 1.00] 0.40 [-0.15; 0.93] -0.01 [-0.56; 0.55] 0.26 [-0.27; 0.84] <0.001
Baseline daily insulin dose, IU 72 [60; 86] 34 [23; 50] 44 [31; 57] 39 [29; 50] <0.001

[Group-specific characteristics of the three-variate trajectory groups]

and baseline HbA1c, BMI-SDS and insulin dose were related to group
membership, while migration background did not differ.

Conclusions: Heterogeneous three-variate trajectories of HbAilc,
BMI-SDS, and insulin dose change after initiation of CSIl were identi-
fied in youths with T1D. Differences between groups were identified

allowing a more personalized treatment recommendation.
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The use of alternative and complementary medicine
in children with type 1 diabetes mellitus

N. Krnict, I. Vuletict, A. Bogdanicl, K. Dumic Kubat®, N. Rojnic
Putarek?, A. Spehar Uroic®

LUniversity Hospital Center Zagreb, Department of Pediatrics, Zagreb,
Croatia

Objectives: The use of alternative and complementary medicine (CAM)
is common among children with chronic diseases, and its utilization is
probably increasing in certain cultures. The effect of CAM usage on glu-
cose metabolism and T1D metabolic control, its efficacy and safety and
possible adverse effects are mostly unknown. The aim of this research
was to assess the prevalence and types of CAM therapies used among
T1D children in our institution and the reasons for their use.

Methods: A cross-sectional study was conducted using structured
questionnares in 150 parents of T1D patients with disease duration
more than 1 year. Anonymous survey was collected in a period of
3 months during regular follow-up at outpatient clinic of Department
of Pediatrics, University Hospital Center Zagreb.

Results: A total of 128 participants completed questionnaires (mean
patient age 12.6+3.6 years; 79M, 49F). The use of CAM was reported
in 15.6% patients (20/128; 10M/15F). No significant difference was
found between CAM users and non-users regarding patients” age
(CAM 12.2+3.8 vs. nonCAM 12.6+3.6 yrs), metabolic control (average
HbAlc CAM 7.6%+1.2 vs. nonCAM 7.7%+1.3), duration of diabetes
(CAM 5.7+2.9 vs. nonCAM 5.7+3.8 yrs), parental educational level
and average family income. None of the patient discontinued insulin
therapy during CAM usage. Most patients (65%) did not report CAM
usage to their diabetologist. Although only 50% believed therapy was

useful, 70% reported they would use it again.

Conclusion: The frequency of CAM usage in our study was low, which
might be explained with better education, empowering patients' effi-
cacy in treating diabetes and confidence in conventional medicine,
but underreporting of usage cannot be excluded. Although reported
positive effect on diabetes regulation was minor, patients disclosed
satisfaction with CAM usage. Diabetologists should be aware of CAM
usage among T1D patients and should try to discuss it openly and give

proper information.
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Quality or quantity? Findings from the national
paediatric diabetes audit (NPDA) workforce survey
show increased staff numbers are not associated
with unit level improvements in glycaemic
outcomes in England and Wales

F. Annan?, H. Robinson?, L. Cummins?, F. Campbell®, H. Thornton?,
J. Warner®, N. Aswanié, H. FIanneryl, K. Fazakerlyz, M. Roxburghz,
M. Hanniganz, B. Lamb’, A. Da Costa®

University College London Hospital, London, United Kingdom, 2Royal
College of Paediatrics and Child Health, London, United Kingdom, SLeeds
Teaching Hospital NHS Trust, Leeds, United Kingdom, 4St Helen's and
Knowsley NHS Trust, St.Helen's, United Kingdom, >University Hospital of
Wiales, Cardiff, United Kingdom, 6Derbyshire Children's Hospital, Derby,
United Kingdom, 7County Durham and Darlington NHS Foundation Trust,
Durham, United Kingdom, 8Queen Mary University, London, United
Kingdom

Objectives: Investment in paediatric diabetes teams has led to marked
improvements in HbAlc in England and Wales over the last 8 years.
The objective was to explore the influence and changes that work-
force numbers might have to delivery of care and outcomes.

Methods: A workforce audit was performed from 173 centres participat-
ing in the NPDA in March 2018. Staffing ratios were calculated per MDT
specialty member and univariate regression models constructed to exam-
ine associations between the mean HbA1lc and total and profession spe-
cific staffing levels. Results were compared to a previous survey in 2014.
Results: Between 2014 and 2018 total staffing increased from 24.4
to 30.5 whole time equivalents (WTE) per 1000 children and from
15.5 to 33.5 in England and Wales respectively. Overall staffing

increases have been accompanied by improvements in median HbA1c
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from 66.5 mmol/mol in 2014 to 64 in 2018. However higher service
level staffing ratios were not associated with lower HbAlc in both
surveys. The numbers of diabetes nurses and dietitians compared
favourably to ISPAD recommendations whereas numbers of paediat-
ric diabetologists/endocrinologists and psychologists were below rec-
ommended levels. One in four diabetes nurses are prescribers and
54.9% of units employed at least one specialist diabetes nurse who
was a nurse prescriber. There was a statistically significant difference
in mean adjusted HbA1lc in services where a nurse prescriber was
employed - 67.1 mmol/mol vs 68.4 mmol/mol (P = 0.0209).

Conclusions: Overall staff numbers have increased and at the same
time improvements in HbAlc outcome in England and Wales have
occurred. However, service level workforce numbers are not correlated
with HbAlc outcome. Nurse prescribers are beneficial to outcome.
Other service level factors such as consistent educational messages

and how services utilise their workforce needs further exploration.
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Associations between goal setting behavior and
changes in HbA1c among youth with type

1 diabetes in the flexible lifestyle empowering
change (FLEX) Intervention

A. Cristello?, J. Crandell}, M. Seid?, J. Kichler?, D. Maahs®, E. Mayer-
Davis®

LUniversity of North Carolina at Chapel Hill, Chapel Hill, United States,
2Cincinnati Children's Hospital Medical Center, Cincinnati, United States,
SStanford University, Stanford, United States

Introduction: Youth with type 1 diabetes (T1D) commonly do not
meet HbA1c targets.

Objectives: To inform future trials and treatment strategies, this
exploratory analysis examined how various goal setting behaviors may
benefit or hinder achievement of glycemic control targets.

Methods: Detailed goal setting data were available for a random subset
(N=39) of youth (13-16 years, T1D duration >1 year, HbAlc 8-13%) in
the intervention arm (N=130) of the Flexible Lifestyle Empowering
Change (FLEX) Intervention. FLEX was an 18-month trial that tested an
adaptive behavioral intervention emphasizing motivational interviewing
and problem-solving skills training to improve HbAlc. We employed
inductive coding of goals set during intervention sessions, generating
8 goal categories: blood glucose, continuous glucose monitoring (CGM),
insulin, carbohydrate counting, family, parent-child, other diabetes-
specific and not diabetes-specific. Multiple types of goals or no goal
could be set per session. Predictors included frequency, diversity, and
combinations of goal types. Linear and logistic regression examined
associations between goal setting and continuous (endline HbA1c, %)
and binary (20.5% increase/decrease in HbA1c) outcomes.

Results: Adjusted for baseline HbA1lc, increasing CGM goals by 1 was
associated with a 0.4% decrease in endline HbA1c (p=0.02). Further, a
1 instance increase in setting CGM and insulin goals together was
associated with a 0.8% decrease in endline HbA1c (p=0.01). Setting at
least 1 CGM goal did not differ significantly between those who ever

used a CGM (9/16) and those who never used a CGM (8/23) in the
past 30 days (p=0.19).

Conclusions: Results suggest CGM goals are not just a proxy for CGM
use but may also represent skills and traits developed throughout the
goal setting process that may contribute to HbAlc improvement.
Findings highlight the importance of further trials that test various

goal setting approaches to improve glycemic control.
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The PolPedDiab HbA1c study: the results of the
first national survey among children with type

1 diabetes in Poland

A. Szadkowska®, A. Baranowska-Jazwiecka®, A. Michalak®, P. Jarosz-
Chobot?, M. Mysliwiec®, A. Szypowska®, J. Nazim®, B. Gtowiriska-
Olszewska®, W. Miynarski®, The PolPeDiab HbA1c Study Group

IMedical University of Lodz, Poland, £6dz, Poland, ?Medical University of
Silesia, Katowice, Poland, *Medical University of Gdansk, Gdarisk, Poland,
“Medical University of Warsaw, Warsaw, Poland, *Medical College,
Jagiellonian University, Cracow, Poland, SMedical University of Bialystok,
Biatystok, Poland

Introduction: Despite great therapeutic advancements, majority of
children with type 1 diabetes (T1D) presents unsatisfactory diabetes
control. This creates a need for systemic improvements in diabetes
care system.

Obijective: The PolPedDiab HbA1c Study, supported by the Diabetes
Poland, is the first nationwide study to evaluate glycemic control in
young patients with T1D in Poland.

Methods: PolPeDiab HbA1c Study invited all pediatric diabetes care
centers in Poland. During one week (March 2018), each outpatient at
the age < 18 years treated for T1D 21 year provided capillary blood
sample and had a clinical questionnaire filled by the doctor. The sam-
ples and questionnaires were blinded and sent to the coordinating
center, where HbA1c was measured by HPLC.

Results: The study recruited approximately 8% of the Polish pediatric
population with T1D [N= 902, 52% boys, mean age 12.3 years (95%
Cl: 12.1-12.6), mean diabetes duration 5.3 years (5.1-5.6)]. Majority
(80%) were treated with continuous subcutaneous insulin infusion
(CSll), 26.5% used some type of continuous glucose monitoring
(CGM). Mean HbA1c in the studied group was 7.35% (7.27-7.42),
45.2% of the children achieved the target level according to the
ISPAD Guidelines (< 7.0%). Independent risk factors for not achieving
HbA1c target value included age [OR=1.05 (1.01 - 1.10)], diabetes
duration [OR=1.09 (1.04 - 1.14)], BMI z-score [OR=1.20 (1.02 -
1.40)] and daily insulin dose [OR=2.09 (1.11 - 3.96)]. CGM use was
the only protective factor [OR=0.36 (0.26 - 0.50)]. Among the patients
who did not use CGM (N=653), number of daily measurements was
associated with in-target HbA1c [OR=0.91 (0.85-0.98)]. CSIl had no
significant effect on metabolic control [OR=0.82 (0.59 - 1.13)].
Conclusions: Nearly half of Polish children with T1D achieved the
HbA1c target level according to the ISPAD recommendation. HbA1c
can be improved by reducing BMI, modifying insulin treatment and
using CGM.
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Effects of switching from insulin glargine to insulin
degludec in patients with type 1 diabetes, a hospital
based study in Muscat, Oman

H. AlShaikh!

IMuscat Private Hospital, Paediatrics, AIKhuwair, Oman

Insulin Degludic is ultra-long acting insulin, which is known for its
more stable pharmacodynamic profile.

Objective: To analyse retrospectively the self-blood glucose monitor-
ing profile, HbA1c, and episodes of nocturnal hypoglycemia before
and 6 months after switching from insulin glargine to insulin degludec
(Ideg) in children and adolescents with Typel DM.

Subjects: 36 children and adolescents, (21 females, 58%, 15 males,
42%) with age variance of 14.4 years (6.7-17.8) with diabetes duration
variance of 4.9 years (2.6-9.4), managed and followed up on an out-
patient basis in a hospital based paediatric endocrine clinic.

Method: A pre and post switch analysis was conducted looking into
the effect of the switch, in a basal bolus regime. The basal insulin was
changed for the following reasons: Either the SMBG profile showed
high pre-meal BG levels (n=12, 33.3%) or the profile was high in the
6 hours prior to the next basal insulin dose (n=18, 50%) or there were
episodes of nocturnal hypoglycemia, BG < 3 mmol/L, (n=6, 16.7%).
Results: There was improvement in the SBGM profile of subjects with
high pre-meal BG values or high BG in the 6 hours before the next
basal insulin dose. The HbA1lc after the switch showed significant
improvement. The mean HbA1c before was 9.3 (95 % Cl: 8.8 - 9.9) vs
a mean of 8.7 (95% Cl: 8.3-9.2) with a P value < 0.001. Only one child
had HbA1c < 7.5 g% before the switch vs 10 children after. The epi-
sodes of nocturnal hypoglycemia (1-3 episodes per weeks) resolved
completely in all 6 subjects who had them.

Conclusion: Switching to Ideg from insulin glargine in children with
pre-meal hyperglycemia, or hyperglycemia in the 6 hours prior to the
next glargine dose or episodes of nocturnal hypoglycemia could result
in better glycemic control and resolution of the hypoglycemia. In our
setup, this has been associated with an increase in the total daily insu-

lin dose 6 months later.
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The type 1 diabetes composite score: an innovative

metric for measuring patient care outcomes beyond
HbA1c

J. Indykl'z, D. Buckingham3, K. Obrynbal'z, K. Gandhi'?, C. Servick?®,
A. Kramer®, H. Ferchert®, M. Smith®, M. Kambojl'2

INationwide Children's Hospital, Pediatric Endocrinology, Columbus,
United States, The Ohio State University - College of Medicine, Colum-
bus, United States, Nationwide Children's Hospital / The Ohio State Uni-
versity, Quality Improvement Services, Columbus, United States,
“Nationwide Children's Hospital / The Ohio State University, Clinical
Informatics, Columbus, United States, °Nationwide Children's Hospital /
The Ohio State University, Data Resource Center, Columbus, United

States, SNationwide Children's Hospital / The Ohio State University,
Information Services, Columbus, United States

Introduction/Objectives: Patient outcomes resulting from optimal
type 1 diabetes (T1D) care has historically focused on driving a single
metric, HbAlc. Our objectives were to design and test an aggregate
clinical indicator that comprehensively reflects overall patient man-
agement status beyond HbAl1c. This metric could also be used to
focus improvement efforts within our diabetes program.

Methods: The Type 1 Diabetes Composite Score (T1DCS) aggregates
multicomponent outcome indicators into a composite score that
reflects overall diabetes care status for each patient. Elements of opti-
mal diabetes outcomes, as defined by current ADA and ISPAD guide-
lines, were compiled into 9 indices over three categories for scoring:
(1) Diabetes Care Assessment (2) Management Tool Use and (3) Com-
plications Risk. The T1DCS aggregates these patient outcome values
and tracks them over a given time period. A higher score reflects bet-
ter care management and overall improved patient health. We utilized
our electronic medical record (EMR)-based diabetes registry and its
population health modules to design and build this diabetes care met-
ric for our T1D population.

Results: We successfully launched this metric build in 2018, and
applied the scoring to our large T1D population. The T1DCS is calcu-
lated to reflect the relative value of each clinical indicator when evalu-
ating each patient, and the score easily provides the patient and
provider a summary of current diabetes care status. Utilizing this met-
ric we have been able to improve our care delivery system, enhance
decision support, and facilitate pre-visit planning.

Conclusions: The T1DCS is a useful metric to evaluate the clinical sta-
tus of our patients, assess the capability of our program to achieve
optimal diabetes outcomes, identify diversity opportunities, and docu-

ment outcome improvement across a broad range of domains.NT

The Type 1 Diabetes Composite Score (TIDCS)

| Optimal Scoring/ Goal

Diabetes Care A.

¢ Diabetes Clinic Visits

Number of Clinic visits attended in
previous rolling 12 months

At least 4 visits per
year

s Acute Care Visits

Number of Emergency Department
visits or Inpatient Admissions in
previous rolling 12 months

No ED/Inpatient
visits

Management Tools

e HbAle Most recent HbAlc ADA Goal of 7.5% or
below

» Continuous Glucose Recent CGM use Active regular CGM

Monitorin; use
Complications Risk
o Lipids: LDL LDL value in most recent Lipid profile LDL = 100 mg/dL.
» Urine Microalbumin Ratio Urine microalbumin ratio value in most Negative
recent urine screening microalbuminuria

(Urine microalbumin
<0.030 mg/mg Cr)

* Hypertension Screening:
blood pressure (BP)

Most recent blood pressure
measurement

BP results <95%
percentile for age, sex
and height

* Severe Hypogly

Episodes of severe hypoglycemia (as

defined by seizures, loss of

i or requiring
with treatment) since the previous clinic
visit

No episodes of severe
hypoglycemia

* Overt Complication
Diagnosis

ICD-10 Visit Diagnosis related to
diabetes complications of retinopathy,
nephropathy. neuropathy

[T1D Composite Score]

No complication-
related diagnoses
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Basal insulin to total insulin dose proportion and
glycemic control in children and adolescents with
type 1 diabetes in Poland

M. Rogalifiska®, P. Jarosz-Chobot?, A. Michalak®, A. Ochab?, S. Rak?,
A. Szadkowska®, A. Chobot?*, PolPeDiab HbA1c Study

University Clinical Hospital in Opole, Department of Pediatrics, Opole,
Poland, 2School of Medicine in Katowice, Medical University of Silesia,
Department of Children's Diabetology, Katowice, Poland, 3Medical Uni-
versity of Lodz, Department of Pediatrics, Diabetology, Endocrinology &
Nephrology, tédZ, Poland, “4Institute of Medicine, University of Opole,
Department of Pediatrics, Opole, Poland

Introduction: Studies suggest that a lower proportion of basal insulin
to total insulin dose (BD/TD) may positively impact glycemic control
in patients with type 1 diabetes (T1DM).

Objectives: The aim of the study was to assess BD/TD in children and
adolescents with T1IDM and analyze its potential relation with chosen
clinical parameters, including glycemic control.

Methods: The study retrieved records of pediatric patients from the
Nationwide PolPeDiab HbA1c Study (age < 18 years old, TIDM duration
>1 year, no change of treatment model during last 6 months) for whom
complete information regarding BD/TD was available. The group com-
prised 876 patients (51.94% male) aged 12.3 +3.7 years with TADM dura-
tion of 5.3 +3.3 years. In the cohort, 702 children (80.14%) were treated
with personal insulin pumps, the rest used multiple daily injections. Con-
tinuous glucose monitoring (CGM) was used by 242 (27.63%) patients.
Results: Mean HbA1c in the studied group was 7.3 +1.1%. Total daily
insulin dose was 0.8 +0.2 Units/kilogram of body weight and mean
BD/TD was 36% +11%. BD/TD was significantly higher in females
than in males (38 £11% vs 35 +11%, p< 0.001). BD/TB was indepen-
dent from treatment type (pump vs multiple injections) and use of
CGM. We revealed weak correlations between BD/TD and age
(r=0.18, p< 0.001), T1IDM duration (r=0.13, p< 0.001), HbA1c (r=0.07,
p=0.027), TDI (r=0.24, p< 0.001), and body mass index standard devi-
ation score (r=0.12, p< 0.001). The multivariate analysis did not con-
firm the significant association between HbAlc and BD/TD after
adjusting for these factors (p=0.1456).

Conclusions: In the investigated cohort the BD/TD met the recom-
mendations by Diabetes Poland (PTD Guidelines). Among pediatric
patients with TIDM with relatively good metabolic control the associ-

ation between BD/TD and HbA1c seems to be clinically insignificant.
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The impact of a team based quality improvement
initiative on clinic HbA1c levels in a large UK
paediatric diabetes service

F. Mehta?!, M. Deakin?, A. Ghatak?, P. Paul?, E. Pointon?, L. Carlson?,
K. Thornboroughl, K. Millart

1Alder Hey Children's Hospital, Paediatric Diabetes, Liverpool, United
Kingdom

Introduction: Annual audit of our clinic HbAlc in type 1 diabetes
(TIDM) patients demonstrated little improvement over 3 years
(median HbA1c 65mmols:2016, 65mmols:2017 and 64mmols:2018)

despite increasing insulin pump and CGM use, mirroring the national
trend (static median HbA1c 64mmols, 2017 and 2018, National Paedi-
atric Diabetes Audit). Quality improvement (Ql) initiatives may provide
an opportunity deliver further HbA1c reductions.

Obijectives: Evaluate the impact of a QI initiative on clinic HbA1c in
T1DM patients in a UK children's hospital.

Methods: in January 2018 all team members were involved in a
detailed review of service care delivery and outcomes with workshops
to agree shared team purpose, treatment targets and areas for devel-
opment. Improving HbAlc through patient education was identified
as a core work stream. Annual clinic HbA1c (all TIDM patients) was
measured the year before and year of the initiative. CGM and insulin
pump use were also measured as potential confounding variables.
Results: Multiple enhancements to current practice were developed and
implemented iteratively by the whole team through fortnightly QI meet-
ings. Examples include clear streamlined new diagnosis education, struc-
tured insulin adjustment training and an 'information prescription’ used
in clinic. Impact of change was monitored through monthly median clinic
HbAlc measurement. Annual clinic HbAlc in 2018 was median
64mmol, mean 67mmol (411 patients) falling by 2019 to median
61mmol, mean 64mmol (413 patients), with CGM use in 2018:16% and
2019:22% and insulin pump use in 2018:44%, 2019: 43%.

Conclusions: Embedding QI methodology in service development with
interventions targeting patient education can improve clinic HbAlc. A
whole team approach, clear and consistent targets and real time data
review are important factors for success. Increased CGM use is
unlikely to have contributed significantly as this correlation has not

been observed previous years.
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Use of home and ambulatory blood pressure
monitoring in the SWEET diabetes centers: an
international SWEET database survey

A. Vazeoul, V. lotova?, B. Piccini®, N. Birkebaek?, V. Cherubini®,
C. Maffeis®, T. Biester’, G. Stipancic®, C. Jefferies’, G. Stergiou®,
SWEET study group

1p&A Kyriakou Children's Hospital, A'Department of Pediatrics Diabetes
Center, Athens, Greece, ?Medical University of Varna, University Hospital
'St. Marina', First Paediatric Clinic, Varna, Bulgaria, *Meyer Children's
Hospital, Diabetology Unit, Florence, Italy, *Aarhus University Hospital,
Department of Pediatrics, Aarhus, Denmark, >Azienda Ospedaliero-Uni-
versitaria, Ospedali Riuniti di Ancona, “G. Salesi” Hospital, Pediatric
Diabetology Unit Department of Women's and Children's Health, Ancona,
Italy, SUniversita e Azienda Ospedaliera Universitaria Integrata Ospedale
della Donna e del Bambino, UOC Pediatria Indirizzo Diabetologico e Mal-
attie del Metabolismo,Centro Regionale Diabetologia Pediatrica, Verona,
Italy, ’Children's Hospital, AUF DER BULT, Diabetes Centre for Children
and Adolescents, Hannover, Germany, &Sestre milosrdnice University Hos-
pital Center, Department of Pediatrics, Zagreb, Croatia, 9Starship Chil-
dren's Health, Auckland, New Zealand, *°National and Kapodistrian
University of Athens, School of Medicine, Third Department of Medicine,
Sotiria Hospital, Athens, Greece

Introduction: For the accurate diagnosis and management of hyper-
tension in adults out-of-office blood pressure evaluation using ambu-
(ABPM) or (HBPM) is
recommended.

latory home monitoring currently
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Objectives: To assess the application of ABPM and HBPM in SWEET
centers for hypertension evaluation in children and adolescents with
diabetes.

Methods: A questionnaire was distributed in 78 centers of the SWEET
international consortium (reference centers for children and adolescents
with diabetes) aiming to evaluate the clinical use, indications, methodol-
ogy and devices of ABPM and HBPM in children with diabetes.

Results: Fifty-one centers responded (equivalent to 50,495 diabetic
patients in the SWEET database). ABPM is used in 34/51 centers
(32 with easy access, 25 referring children to expert centers). Among
17 centers which do not use ABPM, 9 declared lack of insurance
cover. Most common indications for ABPM were suspected hyperten-
sion, suspected white coat hypertension and microalbuminuria.
Twenty-three centers performed ABPM in school days, 14 in week-
ends, 7 during hospital admission. Seven centers used fixed daytime
and nighttime intervals and 22 the individuals' awake and sleep times.
HBPM is used in 18/51 centers for diagnosis and follow-up. Of these
18 centers, 7 centers recommend 7-day HBPM (the rest 1-30-day
HBPM), 12 recommend HBPM twice/day, 11 two measurements per
occasion, 15 morning and evening, 16 recommend upper arm elec-
tronic devises, 4 used also manual auscultatory devices (2 did not clar-
ify), 14 used validated devices (7 validated in children).

Conclusions: ABPM which is the gold standard for hypertension diag-
nosis in children is used in 2/3 of pediatric diabetes centers. HBPM
which has a secondary role mainly for following children with treated
hypertension is less widely used. Both methods are often inadequately
applied. Wider implementation and harmonization of ABPM and HBPM

methodology among centers according to current guidelines is needed.
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Blood pressure methodology in the SWEET
Diabetes Centers: an international SWEET Database
survey

A. Vazeou®, N. Birkebaek?, V. Cherubini®, V. lotova®, B. Piccini®,
C. Maffeis®, T. Biester’, G. Stipancic®, C. Jefferies’, G. Stergiou®,
SWEET Study Group

1p&A Kyriakou Children's Hospital, Department of Pediatrics Diabetes
Center, Athens, Greece, >Aarhus University Hospital University Hospital,
Department of Pediatrics, Aarhus University Hospital, Denmark, *Azienda
Ospedaliero-Universitaria, Ospedali Riuniti di Ancona, 'G. Salesi' Hospital,
He Pediatric Diabetology Unit Department of Women's and Children's
Health, Ancona, Italy, “Medical University of Varna, Department of Pedi-
atrics, Varna, Bulgaria, 5Meyer Children's Hospital, Diabetology Unit,
Florence, Italy, ®Universita e Azienda Ospedaliera Universitaria Integrata
Ospedale della Donna e del Bambino, UOC Pediatria Indirizzo
Diabetologico e Malattie del Metabolismo,Centro Regionale Diabetologia
Pediatrica, Verona, Italy, ’Children's Hospital, Auf der Bult, Diabetes Cen-
tre for Children and Adolescents, Hannover, Germany, Sestre milosrdnice
University Hospital Center, Department of Pediatrics, Zagreb, Croatia,
9Starship Children's Health, Auckland, New Zealand, *°National and
Kapodistrian University of Athens, School of Medicine, Third Department
of Medicine, Sotiria Hospital, Athens, Greece

Introduction: Hypertension is a major modifiable cardiovascular risk
factor and early diagnosis and management is crucial in subjects with
diabetes. Accuracy of blood pressure measurement (BPM) is a prereg-

uisite for the reliable diagnosis and management of hypertension.

Obijectives: This study aims to evaluate the BPM methodology and
technology used among SWEET centers according to the current
pediatric hypertension guidelines.

Methods: A questionnaire was distributed in 78 centers of the SWEET
international consortium (reference centers for children and adolescents
with diabetes) aiming to evaluate the BPM methodology (frequency,
setting, resting period, body position, talking during BPM, number of
measurements) and BPM technology (device type, validation, cuff use).
A grading score was developed to evaluate centers for overall BPM per-
formance (highest score 4) representing the sum of the score for meth-
odology (highest score 2) and that of technology (highest score 2).
Results: Fifty-one centers responded (equivalent to 50,495 diabetic
patients in the SWEET database). The mean score (SD) for BPM meth-
odology was 1.45 (0.25) and for technology 1.59 (0.33). The overall
BPM performance score was 3.03 (0.42). Twenty-six centers (51.0%)
had total score 23 and 25 22. No center had score < 2. Thirty-six cen-
ters used automated BPM devices, 12 auscultatory and 3 both. Most
centers (43/51) used cuff sizes properly. However, of 36 centers that
used automated devices, only 14 (38.9%) used devices specifically val-
idated in children and 15 (41.7%) used devices validated in adults.
Conclusions: The majority of the SWEET centers appear to use proper
BPM methodology and technology. However, further BPM improve-

ment and harmonization among centers is necessary.
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Real-world evidence in type 1 diabetes (T1D):
glycemic control and disease management of
persons with T1D from global registries

T. Battelino?, J. Kushner?, T. Danne®, F. Lauand*, W. Tamborlane®,
Z. Bosnyak®

LUMC-University Children's Hospital and Faculty of Medicine, University
of Ljubljana, Ljubljana, Slovenia, 2McNair Interests, Houston, United
States, 3Children's Hospital Auf der Bult, Hanover Medical School, Hano-
ver, Germany, 4Sanofi, Paris, France, *Diabetes Research Centre, Yale
University, New Haven, United States

Introduction: Poor glycemic control in persons with type 1 diabetes
(T1D) is associated with long-term complications including retinopa-
thy, renal disease, neuropathy and cardiovascular disease. Currently,
there is limited real-world data on the characteristics, disease manage-
ment and glycemic control of persons with T1D.

Objective: To provide an overview of the T1D population, based on
data from global diabetes registries.

Methods: Review the characteristics (age; duration of diabetes), glyce-
mic control (HbA4. levels; proportion of people achieving HbA tar-
get; frequency of severe hypoglycemia) and disease management of
persons with T1D, from recent T1ID EXCHANGE, TriNetX, TEENS
and SAGE disease registries in children, adolescents and adults.
Results: Most children and adolescents with T1D did not achieve
defined HbA targets of < 7.5 % (mean HbA;. 8.5-9.1 %); mean HbA,.
levels tended to be higher in children and adolescents compared with
adults. The frequency of severe hypoglycemia and diabetic ketoacidosis
(DKA) was low across all registries analyzed (3-12% and 3-6%, respec-

tively). Insulin pump and continuous glucose monitoring (CGM) usage
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was highest in the USA (63% and 30%, respectively) compared with
other regions. Strategies for diabetes management appeared to vary
between registries; however, this information was not reported
consistently.

Conclusions: In the global T1D population, mean HbA levels remain
particularly high in children and adolescents. Target achievement is
suboptimal, while the frequency of severe hypoglycemia and DKA is
low. Information on management strategies was not reported consis-
tently among these registries, highlighting that a consistent approach
to data capture is needed to enable a better understanding of T1D
management and find ways to improve treatment and bridge the gaps

between regions across the world.

T1D EXCHANGE TriNetX TEENS SAGE
usa usa Europe, Middle East/Africa, India, Asia, Eastern Europe, Western Europe,
(N=22,697) {N=15,643) Latin America, South Africa, USA Latin America, Middle East
(N»5887) (#3858}
Age, yoars
#ean (S0) 26(18) 1344} 15 (4) 47(14)
Range 1093 <6to17 8t025 26090
Nean age at diagnosis, NR 10{6} NR NR
years {50}
ean HbAw, % (5D} 77112 t09.2(19) 91(23) 5518l 80{14]
by, target, % <75 NR <15 <70
Fropartion of prople T R 275 245
achieving Hbiw target, %
Diabetes management, %
Basal bolus insulin N g ] 6
Injaction/pans N& NR NR 80
Insulin pump 63 17 2 20
CGM 30 4 NR 23
Incldence of severe. & R 3 12
hypoghycemia, %
Incidence of DKA, % 3 [ 3 ]
“17% and 21% of partiipants aged <18 and 218 yvears achieved Huf Larget <7.5 %, "HbAw Larget <7.5 % for ages 8-18 years; <7.0% for
ages 19-25 years, "HbAy, target <7 %, “Subset of participants with data (n=11,061).

CGM, continuous glucose monitoring: DKA, diabetic ketoaidosis; NA, not reported; SD, standard deviation

[Table. Comparison of persons with T1D in global diabetes registries]
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A goup curriculum for teens with type 1 diabetes
(T1D) improves transition readiness and diabetes
self-efficacy: results of a pilot randomized
controlled trial (RCT)

K. Garveyl, T. Dean?, L. Berbert!, S. Christensen?, B. Dykemanl,
E. Liu”, K. Ricel, V. Rich?, S. Terriol, L. Laffel?

1Boston Children's Hospital, Boston, United States, 2 Joslin Diabetes Cen-
ter, Boston, United States

Objectives: Inadequate preparation for transition to adult diabetes
care is associated with adverse outcomes in T1D. There is need for
innovative approaches for transition preparation and self-care engage-
ment. We conducted a 9-month RCT to evaluate a group education
curriculum, adjunct to standard care, on self-care adherence and tran-
sition readiness in teens with uncontrolled T1D.

Methods: Self-Management, Adherence and Readiness for Transition
in T1D (SMART T1D) included 3 modules delivered in evening groups
by pediatric nurses. Teens with T1D (N=40, 50% male, 85% white,
age 15.7+1.2 yrs, T1D duration 6.4+3.9 yrs, Alc 9.5+1.2%; 63% pump
users) were randomized to SMART T1D (n=20) or an attention control
group (n=20) receiving 3 educational e-newsletters. Primary outcome
was diabetes self-care adherence (SCI-R) score change from baseline
to closeout; secondary outcomes included Alc, diabetes transition
readiness (RISQ), self-efficacy (DMSE), burden (PAID), and quality of
life (QoL, Peds-QL diabetes module).

Results: Groups were similar at baseline; 19/20 per group completed

the study. In intent-to-treat analysis, paired t-tests (1-sided) showed

Alc improved in SMART T1D (-0.33%, p=.06) but not controls
(+0.01%, p=.45). The SMART T1D group significantly improved their
transition readiness (+3.71, p=.02 vs. +1.97, p=.11 controls) and self-
efficacy (+8.32, p=.02 vs. +1.04, p=.37 controls). There were no signif-
icant changes in self-care adherence, diabetes burden, or QoL in
either group. SMART T1D feedback was highly positive; 88%
endorsed agree/strongly agree to recommend it to other teens and
65% endorsed increased interest in transition.

Conclusions: The SMART T1D intervention improved transition readi-
ness and diabetes self-efficacy without increased burden in teens with
T1D, with a trend towards improved Alc in this pilot sample. Future
longer and larger studies can assess generalizability and alternative

delivery models and examine impact on self-care and Alc.
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What is the best approach to implementing a
National Paediatric Diabetes Audit in Ireland? A
realist synthesis of existing evidence

S. McGlacken-Byrne?, N. Murphy?, S. Barry?

Trinity College Dublin, Dublin, Ireland, 2Children's University Hospital
Temple Street, Dublin, Ireland

Objectives: There is a need for a National Paediatric Diabetes Audit
(NPDA) in Ireland. National comparative clinical audits improve clinical
care and reduce inter-service variability. Several national adult and
paediatric diabetes audits have been successfully implemented inter-
nationally. However, national audits are large-scale projects requiring
a context-specific approach to implementation. To inform the optimal
approach to implementing a NPDA in Ireland, we conducted a realist
review of the use of national comparative audits in clinical practice.
Methods: We conducted a realist synthesis as per RAMESES guide-
lines. International empirical evidence, stakeholder interviews, and
informal stakeholder meetings were used to develop preliminary pro-
gramme theories. These were expressed in context-mechanism-
outcome configurations. We tested these theories against empirical
evidence, following the remaining realist review steps: searching
for evidence, appraising primary studies and extracting data, synthesising
evidence, sharing conclusions, and implementing recommendations.
Results: Evidence examined included six stakeholder interviews,
37 empirical studies, and policy documentation on 46 national audits.
A refined programme theory explained how, why, and in what con-
texts national clinical audits are successfully implemented in clinical
practice. Relevant contextual factors include robust governance struc-
tures, clear data feedback mechanisms, and the use of outcomes-
based commissioning. Within busier clinical environments, audit tools
that prioritise efficiency work well. Stakeholder engagement with the
audit process is higher when distributed leadership and collaborative
design are emphasised. Perceived unfair processes or lack of data
credibility impede successful audit implementation.

Conclusion: This realist review provided a blueprint for paediatricians
and policy-makers tasked with implementing the first national paedi-

atric diabetes audit in Ireland.
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Glucose management indicator is individually
assessed by the hemoglobin glycation phenotype
using the ratio of glycated albumin to HbAlc

. Musha?, M. Mochizuki?, T. Kikuchi?, Y. Ito®, T. Urakami?,

T. Kawamura®, N. Kikuchi®, I. Yokota’, M. Fukami®, K. Ihara®,

K. Shigalo, K. Takemoto'?, M. Hirose'?, S. Sugiharam, S. Amemiyal,
the Japanese Study Group of Insulin Therapy for Childhood and
Adolescent Diabetes

Saitama Medical University, Pediatrics, Saitama, Japan, 2University of
Yamanashi, Pediatrics, Yamanashi, Japan, 3Japanese Red Cross Hokkaido
College of Nursing, Hokkaido, Japan, “Nihon University School of Medi-
cine, Tokyo, Japan, °>Osaka City University, Osaka, Japan, ¢Yokohama
Rosai Hospital, Kanagawa, Japan, 7Shikoku Medical Center for Children
and Adults, Kagawa, Japan, 8National Research Institute for Child Health
and Development, Tokyo, Japan, °Oita University School of Medicine,
Oita, Japan, *°Yokohama City University Medical Center, Kanagawa,
Japan, Y Fhime University Graduate School of Medicine, Ehime, Japan,
12D Medical Clinic Osaka, Osaka, Japan, *3Tokyo Women'’s Medical Uni-
versity Medical Center East, Pediatrics, Tokyo, Japan

Introduction: Continuous glucose monitoring (CGM) has increased to
use for better awareness of glycemic control. Mean sensor glucose
value (SG) from CGM may estimate HbA1c (eA1C) level with some
difference from the consistently measured HbAlc, so that glucose
management indicator (GMI) has been proposed for the assessment.
We have recently suggested that the ratio of glycated albumin to
HbA1c (GA/A1C ratio) can individually reveal a glycated hemoglobin
phenotype.

Objectives: We aim to clarify that the individual discrepancy between
eAlc and measured HbA1c can be assessed by the GA/A1C ratio.
Methods: Japanese pediatric participants with type 1 diabetes (T1D;
n=115) using CGM more than 2 week were enrolled to measure
HbAlc and glycated albumin (GA) within one month. Correlation
between eA1C and glycemic markers (HbAlc and GA) was obtained,
and the difference between eAlc and measured HbAlc was evalu-
ated for the correlation with GA/A1C ratio (reference ranges in Japa-
nese T1D children and adolescents are 6.75+0.60 in IFCC or SI unit
and 2.96+0.25 in NGSP or % unit).

Results: The correlations between eA1C and HbAlc and between
eA1C and GA were significant (HbA1c (mmol/mol) =0.188xSG+29.5,
r=0.60, p< 0.0001) and GA (mmol/mol) =1.26xeA1C+182.8, r=0.71,
p< 0.0001, respectively). GA/AL1C ratio was significantly correlated
with the difference between eA1C and HbA1c (r=—0.57, p< 0.0001 in
IFCC unit and r=—0.39, p< 0.0001 in NGSP unit).

Conclusions: As we expected, GA showed stronger correlation with
eA1C than HbA1lc did because of the difference in life span between
GA and HbA1c. Nevertheless the GMI, discrepancy between eA1C
and measured HbAlc, may be significantly influenced by the hemo-
globin glycation phenotype using GA/A1C ratio that was more accu-
rate in IFCC unit than in NGSP unit.
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Improving the transition to adult care for
adolescents with type 1 diabetes: effect of
transition readiness, self-efficacy and diabetes
distress on glycemic control during transition

F. Alwadiy?, E. Mok?, K. Dasgupta®®, E. Rahme??, J. Frei?,
M. Nakhla’?

IMcGill University, Department of Pediatrics, Division of Endocrinology,
Montreal, Canada, *Research Institute of the McGill University Health
Centre, Montreal, Canada, *McGill University, Department of Medicine,
Division of Clinical Epidemiology, Montreal, Canada

Aim: To determine whether self-efficacy, transition readiness or dia-
betes distress are associated with glycemic control (HbA1c) among
adolescents with T1D during the transition period.

Methods: Cross-sectional study of adolescents (ages 17 years) with
T1D followed at the Montreal Children's Hospital diabetes clinic. Ado-
lescents were recruited during the year prior to transfer to adult care
and completed validated questionnaires on self-efficacy, transition
readiness (TRAC) and diabetes distress (T1-DDS).

Primary outcome: Mean HbA1c (%) during the year prior to transfer.
To analyse the association between our exposures and HbAlc, we
used Pearson correlation and Chi Square test.

Results: We recruited 74 adolescents with T1D (29 male, 39.2%). Mean
age (xSD) at diagnosis was 9.1 (+4.0) years and age at transition (last
pediatric diabetes visit) was 17.9 (+0.2) years. Mean diabetes duration
was 8.5 (+4.0) years. Mean HbA1c was 8.88% (+1.33%). Six adolescents
(8.1%) had HbAlc <7.5%, 39 (52.7%) between >7.5- < 9.0 % and
29 (39.2%) = 9.0 %. Twenty-eight adolescents (37.8%) had TRAC scores
>8, indicating transition readiness and 10 (13.5%) had T1-DDS total
scores 23, indicating diabetes distress. Transition readiness was associ-
ated with lower HbAlc (r=-0.34, p=0.003). Amongst those with poor
glycemic control (HbA1c >9.0), 50% were not ready for transition com-
pared with 21% deemed ready for transition (p=0.015). 80% of adoles-
cents with diabetes distress had poor glycemic control compared with
33% without diabetes distress (p=0.004). Higher self-efficacy scores
were associated with lower HbA1c (r=-0.29, p=0.012).

Conclusion: Efforts to improve healthcare transition should focus on
improving self-efficacy and transition readiness while addressing dia-
betes distress so as to support adolescents in developing their auton-

omy and in preparing them for an adult model of care.
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National quality indicators and surveillance of
staffing levels in paediatric diabetes care: a regional
UK audit 2010-2018
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United Kingdom



Introduction: The prevalence of diabetes continues to rise worldwide
placing an increasing burden on the national health service. In 2012 a
Best Practice Tariff (BPT) was introduced in the UK and a National
Peer Review Quality Assurance Programme was developed to drive
improvements in diabetes care for children and young people. Our
audit from 2010-2018 aims to explore trends in paediatric diabetic
care within the North West Diabetes Network and assess the impact
of national quality initiatives.

Methods: Data was collected from a national survey from each of the
24 paediatric diabetes units (PDU) in the UK north west region for
staffing levels. HbAlc outcomes were extracted from the National
Paediatric Diabetic Audit (NDPA) for 2010-2019. We compared
staffing levels with mean HbAlc and percentage of patients with
HbA1C < 58mmol/mol.

Results: There was a significant increase in staffing levels following
BPT for administrative staff (p < 0.01), consultants (p= 0.05), dieticians
(p< 0.01), specialist diabetes nursing staff (p< 0.01) and psychologists
(p< 0.01) across the network from 2010 to 2014. However, between
2014 to 2019, there was only a significant increase in staffing for
administrative support (p=0.04). The mean HbA1C and percentage of
patients with HbA1C < 58mmol/mol were significantly improved each
year between 2010 to 2014 but not from 2014 to 2018.

Conclusion: The audit shows that the driving force to produce better
health outcomes does not solely depend on staffing levels of PDUs. In
2019, a UK National Quality Improvement Collaborative Programme
was developed to support PDUs to transform their service using
proven quality improvement methodologies. Tracking of national qual-
ity indicators and surveillance of staffing levels are essential in further
understanding the role that quality initiatives play in driving better

outcomes for diabetes care.
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Improving outcomes in type 1 diabetes: quality
improvement [QI] the Sheffield Children’s Hospital,
UK experience

C.A. MacKenzie!, C.J. Elder?, Sheffield Children's Diabetes Team
1Sheffield Children's Hospital, Diabetes Team, Sheffield, United Kingdom
Objectives: To improve glycaemic control in the first year after diag-
nosis of Type 1 Diabetes and achieve HBAl1c of < 48 mmols/mol at
3 and 12 months post diagnosis.

Methods: Our team provides tertiary care for approximately 240 Type
1 patients aged 0-17 years. We joined a national initiative offering
training in QI methodology and over the past 18 months have planned
and undertaken a number of projects all designed to help achieve our
stated objective. We recognised a problem with suboptimal control in
the first year after diagnosis and identified the need to implement
change to be able to achieve improvement in outcomes for our
patients. We also identified the need to provide our patients with
bespoke education to empower them to manage their Diabetes effec-
tively. The first project was the introduction of carbohydrate counting
from diagnosis which required a significant amount of work to upskill

non-specialist colleagues working on the in-patient wards. New
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HbA1c in mmol/mol 3 months 6 months
Pre-Ql
Mean (SD) 53.3 (38.5-68.5) 55 (38-72)
Median (interquartile range) 49 (44-58) 51 (55-61)
Post QI
Mean (SD) 45.1(33.6-61.6) 47.8 (46.8-48.8)

Median (interquartile range) 44 (40-53) 46 (43-58)

[HbA1c data Pre and Post QI intervention]

printed information was also created to support the education of staff
and patients. Subsequent projects include the introduction of Expert
meters and Diasend downloading at home from diagnosis to allow
team members to offer advice on blood glucose readings remotely
and further empower self management. We are also delivering a pack-
age of newly developed micro-teaching topics delivered to patients in
the clinic waiting room. QI methodology was used in the design of
projects and metrics including; time to first carbohydrate counted
meal, average blood glucose at 7 and 30 days and HBA1c which are
plotted on run charts and reviewed by the team fortnightly. A knowl-
edge survey carried out before micro-teaching was introduced will be
repeated to assess effect.

Results: The table below shows improvement in HBA1c.

Conclusions: Ql has helped the team to galvanise energy and work
together cohesively to focus on achievable chunks of work, analyse

progress and therefore benefit our patients.
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Gluten-free diet in children with recent onset type
1 diabetes: a 12 months intervention trial

V. Neuman?, S. Pruhova?, M. Kulich?, S. Kolouskova?, J. Vosahlo?®,
M. Romanova®, L. Petruzelkova®, B. Obermannova®, O. Cinek?,
D. Funda®, Z. Sumnik?*

LCharles University and Motol University Hospital, Department of Pediat-
rics, Prague, Czech Republic, 2Charles University, Faculty of Mathematics
and Physics, Department of Probability and Mathematical statistics,
Prague, Czech Republic, *Charles University and Kralovske Vinohrady
University Hospital, Department of Pediatrics, Prague, Czech Republic,
“Institute of Microbiology of the Academy of Sciences of the Czech
Republic, Department of Gnotobiology, Prague, Czech Republic

Aims/hypothesis: Data on the role of gluten in type 1 diabetes (T1D)
pathogenesis are scarce. We aimed to test whether gluten-free diet
(GFD) can decelerate the decline in beta-cell capacity in newly diag-
nosed non-celiac T1D children.

Methods: Forty six children (aged 10.2+3.3 years) were recruited into
this self-selected intervention trial: 26 started with GFD, whereas
20 remained on standard diet. Main outcomes were the decline in C-
peptide area under the curve (AUC) in mixed-meal tolerance tests and
the difference in insulin dose, insulin dose adjusted Alc (IDAA1c) and
HbA1c at 12 months. The adherence to GFD was tested by immuno-
reactive gluten in stool and food questionnaires at every visit. The
quality of life (Qol) questionnaires were given to the patients and

their parents at 12 months. Data were analyzed per protocol by linear
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and longitudinal regression models adjusted for sex, age and baseline
HbA1c, insulin dose, C-peptide AUC and IDAA1c.

Results: The difference in trends of C-peptide decline between the
groups was statistically significant at 32.6 pmol/L per month (p=0.04).
The mean decrease in C-peptide AUC was 567 vs 919 pmol/L (p=0.1)
at 12 months in GFD and control group, respectively. The GFD group
had a lower insulin dose by 0.17 U/kg/day (p=0.04), lower IDAA1c by
1.51 (p=0.006) and lower mean HbA1c by 9 mmol/mol (p=0.004) at
12 months. There was no difference in daily carbohydrate intake
between the groups (p=0.83). There was no statistically significant dif-
ference in QoL between the groups as reported by the patients nor
their parents (p=0.70, p=0.59).

Conclusions/interpretation: GFD kept over the first year after T1D
diagnosis shows great promise as it was associated with lower C-
peptide decline, lower insulin demand and HbAlc and more pro-
nounced partial remission period.

Supported by Ministry of Health of the Czech Republic AZV grant
16-27994A.
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Efficacy, effectiveness, and tolerability of nasal
glucagon in treating hypoglycemia in children and
adolescents with Type 1 Diabetes

N. Zhang?, C. Child?, Q. Wang?, V. Thieu®

LElj Lilly and Company, Indianapolis, United States

Objective: Treatment for severe hypoglycemia (SH) outside of the
hospital is currently limited to injectable glucagon (IG), which requires
reconstitution. Nasal glucagon (NG) is a ready-to-use drug-device
combination containing 3 mg glucagon dry powder that is absorbed
through the nasal mucosa. The efficacy, effectiveness, and tolerability
of NG in reversing hypoglycemia were examined in children and ado-
lescents with type 1 diabetes (T1D) from a clinical trial (CT) and a real
world study (RWS).

Methods: Post hoc analyses were performed using data from partici-
pants, 4 to 17 years old, whose insulin-induced nadir blood glucose
(BG) reached <70 mg/dL (CT) or whose BG reached < 54 mg/dL
(RWS). Treatment success in CT was defined as 225 mg/dL increase
in BG from nadir within 30 min of glucagon treatment (NG vs weight-
based 1G), while in RWS success was defined as return to normal sta-
tus from neuroglycopenic symptoms within 30 min of NG treatment.
Results: In the CT, NG (n=16) and IG (n=12) achieved treatment suc-
cess in 100% of participants. Nadir BG was 63 mg/dL for NG and
62 mg/dL for IG, and the mean time to treatment success, not includ-
ing glucagon preparation, was 14 min and 13 min, respectively. Inci-
dences and severities of NG and IG adverse events (AE) were similar
for nausea and vomiting; headache and nasal discomfort occurred
more frequently with NG vs IG. The AEs were mild and moderate in
severity and most resolved within 24 hours. In the RWS, NG resolved
all 17 events with BG< 54 mg/dL (mean baseline BG=49 mg/dL)
within 30 min (mean time=14 min). The most common symptoms

reported for NG were nasal discomfort, headache and watering eyes.

Nausea and vomiting were reported with similar frequency as in the
CT. NG administration was considered easy or very easy during most
events.

Conclusions: NG appears to be an effective, well-tolerated and easy-

to-use treatment for SH in children and adolescents with T1D.
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To participate in an improvement collaborative in a
neighboring country - excellent results in metabolic
control of pediatric type 1 diabetic patients

M.-A. Pulkkinen?, S. Kiiveri®, R. Jussila®, L. Hanbergerz, K. Akesson?,

U. Samuelsson?

IHelsinki University Hospital, Children's Hospital, Espoo, Finland,
2Linképing University, Department of Medicine and Health Sciences -
Division of Pediatrics, Linképing, Sweden

Introduction: Many pediatric diabetes centers fail to reach HbA1C
target levels. In Sweden data from a national pediatric diabetes quality
registry, SWEDIABKIDS, was used to analyze factors that affect the
diabetes control. Centers with better metabolic outcome showed
higher compliance with guidelines, aimed at a lower HbAlc, teams
were more devoted, and had a positive attitude. Based on these find-
ings a quality improvement collaborative (IQ) was conducted in Swe-
den 2011. The IQ had duration of 18 months, including learning-
sessions with lectures on improvement methods, teamwork, and shar-
ing experiences. Between the learning sessions, the teams identified
improvement areas at their centers, and started interventions. Since
the start of IQ mean HbA1lc in Swedish pediatric T1D patients has
decreased from 62,6 mmol/mol to 56,6 mmol/mol. Almost all Swedish
pediatric diabetic centers have participated to one of the three 1Qs.
Objectives and results: Our pediatric diabetes team from Helsinki
University Hospital, Jorvi, participated to 1Q3 (2014 - 2016) as a first
team from another country. We are the second largest pediatric dia-
betes center in Finland, taking care of approximately 400 children (O -
15,99 y) with T1D. Before the IQ3 start mean Hbalc in Jorvi pediatric
diabetes population was 64 mmol/mol, and only 27 % of the patients
reached Hbalc target (< 58 mmol/mol). As IQ3 ended at April 2016,
mean HbAlc was 62 mmol/mol, and 34 % reached HbA1C
< 58 mmol/mol. The improvement work has continued after participa-
tion to IQ3, and currently mean HbA1c in our clinic is 58 mmol/mol,
and 52 - 56 % of the patients now reach HbAlc target
< 58 mmol/mol.

Conclusions: To participate in a quality improvement collaborative

facilitates pediatric teams to improve local care, even over borders.
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Assessment of efficacy of elective hospital
admissions for stabilisation of glycaemic control in
children and adolescents with type 1 diabetes
mellitus
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Royal Children's Hospital, Melbourne, Australia, ?Monash Children's Hos-
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Introduction: Elective in-patient admission for “stabilisation” of
glycaemic control in type 1 diabetes mellitus is an intervention used in
an effort to identify and address barriers to optimal metabolic control
which have been unsuccessfully managed on an outpatient basis. The
Endocrinology team at the Royal Children's Hospital Melbourne typi-
cally arrange 1-2 elective admissions per month for this purpose
where intensive input from the diabetes medical and allied health
teams is provided to individuals with HbA1c 210% (86 mmol/mol).
Objectives: This retrospective clinical audit aimed to assess the effi-
cacy of elective admissions for stabilisation of TIDM to the Royal
Children's Hospital and to identify personal or clinical factors which
may contribute to a more successful outcome in terms of short and
medium-term metabolic improvement. We hypothesised that there is
a sustained clinical benefit of elective admissions for stabilisation
overall.

Methods: Data pertaining to all TIDM elective admissions to the
Royal Children's Hospital between January 2016 and May 2018 was
analysed. The outcome measures assessed were the change ('delta’) in
HbA1c 3, 6 and 12 months post-elective admission from baseline pre-
admission HbA1lc.

Results: The average length of stay was 3 days (range 2-6). Mean
(SD) age at the time of admission was 15 (2.5) years, at a mean of 7.0
+3.6 years post diagnosis with TIDM. The median [IQR] HbA1lc at
time of admission was 10.7% [9.9, 11.5] (93mmol/mol [85, 102]). The
median [IQR] delta HbA1c at 3, 6 and 12 months post-admission was
-1.35% [-1.9,-0.5], -14% [-22,-0.8 ] and -1.1% [-1.95,-0.6]
respectively.

Conclusions: Our review suggests an overall improvement in HbAlc
following elective admissions that is sustained at 12 months post-
admission to hospital. It is unclear whether this improvement can be
achieved in other patients with comparable diabetes control with
alternative interventions such as intensive allied health input on an

outpatient basis.
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Glucose response curve (GRC) shapes in mixed meal
tolerance tests (MMTTs) and prediction of response
to intervention in the trialNet new-onset clinical
trials

N. Almutlag?, M. Cleves?, S. Gitelman®, A. Steck?, J. Palmer®,
L. DiMeglio®, J. Sosenko, H. Ismail®

Indiana University School of Medicine, pediatric endocrinology, indianap-
olis, United States, 2 University of South Florida, Tampa, United States,
3University of California at San Francisco, San Francisco, United States,
“University of Colorado Denver, Denver, United States, *University of
Washington, Seattle, United States, SIndiana University School of Medi-
cine, Indianapolis, United States, ”University of Miami, Miami, United
States, éIndiana University School of Medicine, Indianpolis, United States

Introduction: Autoantibody-positive at risk relatives of people with
type 1 diabetes with a biphasic (BiP; two peaks) GRC during 2-hr oral
glucose tolerance tests are at lower type 1 diabetes (T1D) risk than
those with monophasic (MoP; one peak) and monotonic (MoT; contin-
uous rise) GRCs. We hypothesized that GRC shapes during MMTTs in
persons with newly-diagnosed T1D can predict response to interven-
tion and that the shape may change in response to therapy.
Obijectives: We performed an analysis to 1) Determine if the baseline
GRC shape can predict response to intervention, and 2) Evaluate
GRCs changes in responders (R) vs. non-responders (NR) to interven-
tions; response=AUC C-peptide (C-P) at 12 months not < 5% of AUC
C-P at baseline.

Methods: Those with complete MMTT data at baseline (within
3 months of diagnosis) and at 12 months were included (n=389,
median (IQR) age 14.6 (8.1) BMI-z 0.6 (1.4), 56% male). Logistic
regression analyses were used. Adjustments made for Age at treat-
ment allocation, sex and BMI-for-age z-score.

Results: At baseline, R had higher BiP GRCs [NR: 9.4% (25/227) vs. R:
20.6% (13/63); adjusted OR 2.92 (1.36-6.27); p=0.006)]. The overall
shape distribution was not different at baseline between R and NR
but was significantly different at 12 months (p=0.036) with a notable
higher frequency of MoT GRCs [NR: 30.1% (68/226) vs. R: 15.5%
(9/58), p=0.031] *. There were no differences between R and NR in
the odds of changing from one GRC to another (p>0.05 for all).
Conclusion: The finding that a BiP GRC at baseline was more common
in R than NR suggests that MMTT GRCs can be used to predict
responses to interventions in those newly diagnosed with T1D. Fur-
ther, the higher proportion of MoT GRCs in NR at 12 months suggests
that MMTTSs with MoT are indicative of metabolic decline.
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Insulin degludec is safe and effective in children
with new-onset type 1 diabetes

N.K. Bhatti', M. El Bejjani®, N. Thalange®

LAl Jalila Children's Speciality Hospital, Diabetes and Endocrinology,
Dubai, United Arab Emirates

HbAlc % Insulin Degludec dose U/kg/day
Agely Diagnosis 3 months 6 months Diagnosis 3 months 6 months
DKA 7.50 13.60 7.40 7.60 0.30 0.26 0.30
No DKA 8.50 10.55 7.80 7.55 0.23 0.16 0.23
Overall 8.00 11.20 7.50 7.60 0.25 0.19 0.23

[Table 1. Results of HbA1c and total basal insulin degludec dose at diagnosis, 3, and 6 months. Results expressed as medians.]
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Objectives: to assess the effectiveness of insulin degludec in children
with newly-diagnosed Type 1 Diabetes (T1D) by analysing HbA1c and
total basal insulin dose after 3 and 6 months.

Method: Retrospective chart review of 16 patients (11 girls) pre-
senting to our institution, between November 2017 and February
2019, age 3 to 10y with confirmed T1D. 4 children had Diabetic
Ketoacidosis (DKA). All received multiple daily injections using basal
insulin degludec and bolus insulin aspart or lispro.

Results: Median HbAlc reduced from 11.20% to 7.5% by
3 months and 7.6% by 6 months after diagnosis. Patients with
DKA had a higher median HbAlc at diagnosis but achieved simi-
lar glycemic control at 3 and 6 months. Their basal insulin dose

remained unchanged throughout 6 months' follow-up. Children

without DKA had a marked reduction in basal insulin dose by
3 months, which was partly sustained at 6 months. There were
no episodes of DKA or severe hypoglycaemia following institution
of treatment.

Conclusion: Clinical studies of insulin degludec have typically been
performed in children with an established T1D diagnosis. Accordingly,
there is a dearth of data on use of degludec in newly-diagnosed chil-
dren. Our data confirms apparent safety and effectiveness of insulin
degludec at diagnosis in children with T1D. There was a notable drop
in basal insulin dose at 3 months in patients not in DKA at diagnosis
reflecting the “honeymoon”. There were no recorded episodes of
severe hypoglycaemia or DKA after institution of treatment. These

data require corroboration in larger studies.



POSTER ABSTRACTS

Posters on Display - Diabetes Care

P205
Individualized patient centered multidisciplinary
care approach for adolescents with diabetes in
reducing readmission

A.V. Sreedharan®, S.T.J. Lim?, Y.C.A. Hui*, P.K. Lim*

1KK Womens and Chidrens Hospital, Singapore, Singapore

Introduction: Type 1 diabetes is a chronic disease that requires con-
stant monitoring with careful coordination and titration of insulin
doses based on blood glucose levels, food intake, exercise and other
activities. These tasks are more challenging in the adolescents with
different needs and psychosocial changes leading to diabetes-related
readmissions. Although diabetes and its demands affect the adoles-
cents' sense of self among peers, a patient-centered approach showed
positive relationship with medication adherence and empowerment.
Aim: The study aims to explore the influence of individualizing multi-
disciplinary patient-centered care for adolescents with known diabe-
tes who were readmitted in 2014.

Methods: 15 adolescents contributed to a total of 23 readmissions in
2014 and these teenagers were followed up until 2017 and their
readmissions were monitored. Data was collected and included the
events, frequency of readmissions and the number of outpatient visits
with or without transition to adult care.

Results: Total number of readmissions in 2014 was 23. 15 adolescents
(5 relapsers) contributed to these 23 readmissions and these patients
were followed through to 2017. There was a declining rate of
readmissions observed over the three year period. Regular clinic
attendances and successful planned transition were tracked with an
average of four per year and observed to be relatively consistent. A
total of 3, 1 and 5 adolescents were transited in 2015, 2016 and 2017
respectively.
Conclusion: centered

Individualizing  patient multidisciplinary

approach promote patient-provider interactions and influence
patients' self-care behaviors, considering their personal preferences,
values and family situations. The shift from authoritarianism to shared
decision-making is strengthened by patient empowerment. This is
observed when the adolescents utilize their knowledge, skills, atti-
tudes and self-awareness as necessary for effective long-term self-

management.
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Optimal endocrinology and psychology care across
the first seven years of type 1 diabetes diagnosis: a
retrospective study of electronic health record data
J. Price®?

INemours Children's Health System, Wilmington, United States, 2Sidney
Kimmel Medical School of Thomas Jefferson University, Philadelphia,
United States

Objective: The 2018 International Society of Pediatric and Adolescent

Diabetes Clinical Practice Consensus for optimal care for pediatric and

adolescent patients with type 1 diabetes (T1D) state that patients
should attend at least quarterly ambulatory endocrinology visits and
have regular psychosocial care; however a dearth of research has exam-
ined the integration of these guidelines into standard practice. The cur-
rent retrospective chart review study address this research gap at a
children's hospital where integrated psychological care is the standard.
Methods: Based on data extracted from electronic health records
between January 2009 and December 2016, 1,062 patients with T1D
(average age=10.84 yrs, SD=4.24; 46% female, 74% Caucasian)
attended at least one ambulatory endocrinology clinic visit in their
first year of T1D diagnosis and 653, 393, and 181 patients continued
to attend at least one clinic visit per year in their third, fifth, and sev-
enth years of diagnosis, respectively.

Results: Only 32% of patients attended quarterly visits in the first
year of diagnosis and 18% or fewer attended quarterly visits at con-
secutive study time points. Less than 10% of patients attended at
least one ambulatory psychology visit in one year. Higher proportions
of patients who had Medicaid insurance (x2(1)=14.52, p< .001), were
African-American (x%(1)=8.63, p< .01), and had higher average hemo-
globin Alc results (t(1003)=2.28, p< .01) were more likely to discon-
tinue care at this institution compared to patients who had private
insurance, were Caucasian, or had lower average Alcs, respectively.
Conclusions: A select population of pediatric patients with T1D
receive optimal medical care over time and remarkably few receive
optimal psychological care, despite the standard care at this institution
including psychosocial services. Disparities in healthcare use and out-
comes are notable. Studies aimed at improving implementation of care

that is consistent with guidelines are needed.
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Insulin port: experience in a chilean state hospital
M. Arriaza'?, A.M. Guerra®, M.D.P. Gonzilez?, B. Rios?, M. Fuentes®

lHospitaI Dr. Gustavo Fricke de Vina del Mar, Pediatric Service, Vina del
Mar, Chile, 2Universidad Andrés Bello, Pediatrics, Vifia del Mar, Chile

Introduction: In some children insulin therapy through multiple daily
injections (MDI) is a major limitation due to fear of needles. The insu-
lin ports have been an important help in overcoming this limitation. In
our public health system these devices are not guaranteed.Our center
acquired insulin ports for those children under 6 years of age in transi-
tion to CSII.

Aim: To know the degree of satisfaction of the parents of type 1 dia-
betic patients who use the I-port Advance device controlled in our
pediatric service.

Method: A satisfaction questionnaire was applied to 10 parents of
children with type 1 diabetes users of iport advance at least for
3 months. The children were between 1 and 6 years old and con-
trolled in the outpatient clinic of a state hospital. The study was done
from September to November 2017.
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Results: An important proportion of parents were satisfied with the
use of the device (70%). One of the most important aspects was the
perceived pain, it was mild or absent (90%), it was easy to use (70%)
facilitating insulin administration compared to subcutaneous injec-
tions. Another positive aspects was its small size and easy to handle
(60%). The most appreciated characteristics were the feeling of the
better control of diabetes 90% and the feeling of security with its
use 100%.

Conclusion: The insuline injection ports are a beneficial alternative to
promote a better control in young children fearful of neddles, thus
increasing the parents and patient’s sense of well-being. Unfortu-
nately these devices are expensive and not accessible to all who need
it. Given these results we propose in our country, extend its routine

use to all children under 6 years and those older with fear of needles.
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Clinical profile and outcome of type 1 diabetes
mellitus in a tertiary care centre of Nepal

J. Agrawal®

1BP Koirala Institute of Health Sciences, Dharan, Nepal

Introduction: There is paucity of data regarding the clinical profile and
outcome of patient admitted with Type 1 Diabetes mellitus (DM) in
children between 1-18 years of age in Nepal. We analysed the data of
children managed by us at a tertiary care centre of Nepal, admitted
with Type 1 DM with or without ketoacidosis.

Objective: To study the clinical profile and outcome of patients admit-
ted with Type 1 DM at a tertiary care hospital of Nepal.

Method: This prospective observational study was carried out in the
Department of paediatrics and Adolescent medicine, at BPKIHS,
Dharan, which is a tertiary care teaching hospital in Eastern Nepal
February 2018. The

sociodemographic, clinical, laboratory, treatment and outcome param-

from January 2017 to details of
eters of the 34 patients treated by us during this period were
recorded using a pre-designed Performa. The data was analysed using
SPSS version 21.

Results: The median age at presentation was 11.5 years (ranged
4-18). Females were 58.3%. Among them 66.7% were admitted with
DKA. Most patients were from lower socioeconomic status and rural
background. The classical symptoms of polyuria, polydipsia and poly-
phagia were present in all cases. 46% were newly diagnosed cases
while 37.5 % presented with DKA at onset. Mild and moderate DKA
were most common. On an average the glycemic control was poor
and there was evidence of infection in most cases. The mean duration
of hospital stay was 9.5 days. Two patients died because of cerebral
oedema arising out of DKA. On regular follow-up after discharge most
of them achieve good glycemic control and there were very few
recurrent DKA cases.

Conclusion: Type 1DM though not curable is a treatable condition.
Besides compliance to insulin, self monitoring of blood glucose, die-
tary restrictions and regular follow-up, compassionate counselling
plays a major role in achieving good glycemic control. Good glycemic

control is important to avoid life threatening complications like DKA.
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Keeping the ship on course: assessing a transition
program model

J. Aisenberg?, J. Giangola?, A. Van Hoven?, T. Isabella?, M. Lefkowitz?,
D. Zappitelli?, J. Post?, G. Marino*

IHackensack University Medical Center, Pediatrics, Hackensack, United
States, 2Hackensack University Medical Center, Endocrinology, Maywood,
United States

Introduction: Transition of medical care from parents to children with
chronic diseases has always been a challenge, especially in the care of
Diabetes Mellitus (DM). Proper glycemic management is necessary to
prevent diabetes-related health complications, and less than a quarter of
adolescents meet Hemoglobin Alc goals. Consequently complications
are frequent in this growing, high risk cohort associated with deteriora-
tions in health, loss to follow-up, and increases in complications and
comorbidities. As a result, there is a need to develop transition programs
to deliver strong medical care and foster patient engagement.
Objectives: To assess whether our diabetes transition program is
helping adolescents, ages 18-22 years old, improve their diabetes
health outcomes.

Methods: We have developed a transition program that involves: a
nurse CDE seeing patients with a pediatric provider for 2 visits, the
patient is introduced to the adult provider on the second visit; and then
for 2 additional appointments with the CDE and adult provider. Social
services, diabetes education, and nutritionists are available. We believe
this approach will promote wellness and reduce loss to follow up
between the pediatric and adult healthcare settings. We will be looking
at outcomes for patients who participated in the transition program vs
those who did not, specifically age, sex, HBAlc, number of visits to the
program, number of emergency room visits for diabetic care, admission
to the hospital for diabetic care or Diabetic Ketoacidosis, and attended
follow up appointment with an adult endocrinologist.

Results: Currently in the process of data acquisition.

Conclusions: Our hope is to find better health outcomes for those
who attend the transition program including, lower HBA1c, reduction
in diabetes-related ED visits and DKA admissions in comparison to

adolescents who did not participate in a transition program.
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Fifty years of impressive growth and development
of T1D care

C.S. Bartsocas

1Universiity of Athens, Athens, Greece

Obijectives: Tracing and designating T1D care evolution over the past
50 years from that of a rare pediatric disease to an epidemic and a
fascinating medical field, Diabetology.

Methods: In his ADA Presidential Address (1984), Alan Drash, charac-
terized children with diabetes as orphans of medical care, since adult
diabetologists ignored how to treat children and pediatricians didn’t
know how to treat diabetes! This was a turning point for diabetology;
from elementary to advanced clinical care stage. A survey at this early

period revealed the existence of only a few expert pediatricians in the
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US and Europe. Boiling glass syringes and needles for once daily
bovine insulin injections were universally practiced, strips for urine
glucose and acetone testing were used and a limited special literature
for physicians (Priscilla Whites) and for patients (Luther Travis“) was
available. Nonetheless, maturity of T1D care was achieved following
the establishment of ISGD (later ISPAD), the contribution of Guide-
lines and our journal "Pediatric Diabetes". JDRF led the way to
research funding, while TRIGR, EURODIAB, DCCT, Hvidoere, ENDIT,
VirDiab, DIPP, TEDDY, and other NIH and EU funded studies, united
research efforts of the international community.

Results: Diabetes care centers spread worldwide. Research contrib-
uted to improved human insulins, measuring techniques, HbA1c, from
reflectometers to sensors and finally insulin administration through
smart pumps, leading to the closed loop systems, making care and life
of patients more comfortable and secure.

Conclusions: Amazing progress in T1D care was achieved, particularly
over the past three decades. Pioneers from both sides of the Atlantic
succeeded in creating improved treatments, better management and
education and an impressive decrease rate of complications. How

close are we to the Cure?
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A trend of a higher percentage of total basal insulin
dose to total daily insulin dose and worse glycemic
control in younger-onset patients with type

1 diabetes

K. Matsuil, K. Tagawa?, S. Nagai®, M. Shibata?, H. Tsutsui?, Y. Maruo*
1Shiga University of Medical Science, Pediatics, Otsu, Japan

Objectives: Total basal insulin dose (TBD) and total daily insulin dose
(TDD) influence glycemic control of patients with type 1 diabetes
(T1D). A low ratio of TBD to TDD (%TBD) is associated with better
glycemic control in adult patients. The present study evaluated how %
TBD reflected glycemic control in pediatric patients with T1D.
Methods: The inclusion criteria were

1) pediatric patients with T1D and

2) outpatients of Shiga University of Medical Science Hospital in June
2018.

Age, recent glycated hemoglobin (HbA1c) level, age at onset, HbAlc
level at onset, duration of diabetes, TDD per kg of body weight
(TDD/BW), and %TBD of patients with T1ID were examined retro-
spectively from medical records.

Result: This survey included 28 patients, seven of whom were treated
with multiple daily insulin doses and the others by insulin pump. Their
mean (standard deviation) age, recent HbA1c level, age at onset, HbAlc
level at onset, duration of diabetes, TDD/BW, and %TBD were 11.80
(4.63) years, 7.6% (1.1%), 7.19 (4.68) years, 11.8% (2.2%), 4.61 (3.20)
years, 0.93 (0.38) U/kg, and 38.4% (10.2%), respectively. TDD/BW was
positively related to the duration of diabetes (0.056 [U/kg]/year, 95%
confidence interval [Cl] 0.014-0.099, p=0.01). %TBD was positively
related to recent HbAlc level (+0.0337/%, 95% Cl 0.0003-0.0670,
p=0.048) and negatively related to age at onset (-0.010/year, 95% ClI
-0.018--0.003, p=0.01). TDD/BW and %TBD were not related.

Conclusions: TDD/BW and %TBD were comparable to those in previ-
ous reports. Increased TDD/BW with time since onset may reflect
decreasedinsulin secretion. Recent HbA1c level may be a confounding
factor for %TBD and age at onset. Patients with younger age at onset
might be continuously administered a lower-bolus insulin dose for the
prevention of hypoglycemia. Thus %TBD tended to be lower and gly-
cemic control was worse. The administration of a bolus insulin dose

should be considered carefully in younger patients.
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Audit of glycemic control in patients with type
1 diabetes referred to a pediatric clinic in a
specialized center in Kuwait

D. AI-AbduIrazzaql’z, A. Al-Taiar®, A. Shaltout?, L. Davidsson?, H. Al-
Kandari®*

IKuwait University, Faculty of Medicine, Kuwait, Kuwait, 2Dasman Dia-
betes Institute, Kuwait, Kuwait, *Kuwait University, Kuwait, Kuwait,
4Ministry of Health, Kuwait, Kuwait

Introduction: Intensive glycemic control reduces the risk of microvas-
cular and macrovascular complications. Furthermore, optimal glycemic
control is essential for normal growth and development. Thus, there is
a need to monitor and evaluate glycemic control in patients with type
1 diabetes (T1D). Our aim was to audit glycemic control in patients
with T1D in a specialized center as per the Society of Pediatric and
Adolescent Diabetes (ISPAD) Hemoglobin A1C (HbA1C) target recom-
mendations published in 2014.

Methods: This is a retrospective cross-sectional study reporting on
glycemic control (HbA1C) of patients younger than 21 years of age
and with T1D treated at Dasman Diabetes Institute (DDI) between
January 2013 and December 2015.

Results: A total of 470 patients with T1D (250 males and 220 females)
were included. Only 53 (11.3%) patients met the ISPAD target for opti-
mal glycemic control with HbA1C < 7.5% (58 mmol/mol). Older age was
positively associated with poor glycemic control (p=0.001) while Contin-
uous Subcutaneous Insulin Infusion (CSII) therapy was negatively associ-
ated with poor glycemic control, adjusted Odds Ratio (OR) 0.33 (95%
confidence interval (Cl): 0.16-0.66) for CSII and adjusted OR 0.42 (95%
Cl: 0.27-0.64) for shifting to CSII (p< 0.001).

Conclusion: Achieving optimal glycemic control is a significant chal-
lenge for young patients with T1D. Glycemic control goals should be
individualized to achieve such goals safely, realistically and with a bet-

ter quality of life for patients with T1D.
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Testing an audit and feedback intervention to
improve glycemic control after transfer to adult
diabetes care: protocol for a quasi-experimental
pre-post design with a control group

R. Shulman®?2, . Zenlea* B.R. Shah®>%, C. Clarson’*®, J. Harrington?,

A. Landry;, Z. Punthakee®®, M.R. Palmert?1! G. Mukerjis’lz,
P.C. Austin®*3, J. Parsons®®, N. Ivers®1®
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3ICES, Toronto, Canada, *Institute for Better Health, Trillium Health Part-
ners, Department of Paediatrics, University of Toronto, Toronto, Canada,
> University of Toronto, Department of Medicine, Toronto, Canada, SSun-
nybrook Health Sciences Centre, Department of Medicine, Toronto,
Canada, ”Children's Hospital, London Health Sciences Centre, London,
Canada, 8Lawson Health Research Institute, London, Canada, °Markham
Stouffville Hospital, Markham, Canada, 1°McMaster University, Hamilton,
Canada, **University of Toronto, Department of Physiology, Toronto,
Canada, ?Women's College Institute for Health System Solutions and
Virtual Care, Toronto, Canada, *University of Toronto, Institute for
Health Policy, Management and Evaluation, Toronto, Canada, **Applied
Health Research Centre, Li Ka Shing Knowledge Institute, St. Michael's
Hospital, Toronto, Canada, *Women's College Hospital, Department of
Family Medicine, University of Toronto, Toronto, Canada

Objectives: Despite the existence of tools and guidelines to optimize
paediatric to adult care transitions, there are gaps in diabetes care
delivery and implementation of best practices during this vulnerable
time. Audit and feedback (AF) interventions have a positive but vari-
able effect on implementation of best practices. We aim to test an AF
intervention designed using recommendations about how to optimize
effectiveness to improve transition practices and glycemic control in
the year after transfer from pediatric care.

Methods: This is a pragmatic quasi-experimental study; a series of
three cohort studies (pre-implementation, early-implementation, and
post-implementation) to compare the baseline adjusted hemoglobin
Alc (HbA1lc) 12 months after the final pediatric visit in five pediatric
diabetes centres in Ontario, Canada. The intervention includes three
components: 1) centre-level feedback reports compiling data from
chart abstraction, linked provincial administrative datasets, and
patient-reported experience measures; 2) webinars for facilitated con-
versations/coaching about the feedback; and 3) online repository of
curated transition resources for providers. The primary outcome
(HbA1c) will be analyzed using a multivariable linear regression model.
We will conduct a qualitative process evaluation to understand inter-
vention fidelity and to provide insight into the mechanisms of action
of our results.

Discussion: There is an urgent need to develop an innovative, scal-
able, and system-level approach to improve outcomes and the quality
of transition diabetes care. Our research team is designing,
implementing, and evaluating an AF intervention using recommenda-
tions about how to optimize effectiveness. This knowledge will be
generalizable to other care networks that aim to deliver uniformly
high quality diabetes care in diverse care settings. We will have base-
line data for the pre-implementation cohort to present at the
conference.
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A National Children and Young People's Diabetes
Quality Programme - The quality assurance picture
so far

M. Peng?, H. Clark?, S. Eardley?, N. Hopper?, F. Campbell®

1The Royal College of Paediatrics and Child Health, London, United King-
dom, 2City Hospitals Sunderland, Sunderland, United Kingdom, 3Leeds
General Hospital, Leeds, United Kingdom

The National Children and Young People's Diabetes Quality Pro-
gramme for Wales and England was established on behalf of the
National Children and Young People's Diabetes Network by the Royal
College of Paediatrics and Child Health in April 2018. As part of the
Programme, participating teams undergo annual self-assessment with
external verification and a peer review visit over 3 years.

The aim of the Programme is to combine a quality assurance process
alongside a national quality improvement collaborative to close the
audit loop and drive accelerated improvements in paediatric diabetes
services.

Self-assessment opened in May 2018 for 6 weeks to allow 118 MDTs
in England and Wales to self-assess their units against measures
agreed by the National Network with support of NICE and NHS
England. The measures build on Diabetes Quality Indicators used in
2 previous NHS England QA programmes 2013-2016 to maintain
consistency, demonstrate longer term progress and enable teams to
provide up-to-date evidence of compliance and identify service gaps
where resources are required.

The measures were structured into 3 groups - Network measures
comprising 34 elements in 12 measures, Hospital Trust/Health Board
measures with 25 elements in 6 measures and MDT measures with
95 elements in 27 measures.

Self-reported mean compliance with Hospital and MDT measures
were 93% and 89% respectively. Least compliance was reported in
24-hour telephone advice and patient/carer experience of transition/
transfer with 89.4% and 49.63% reporting they fully met these mea-
sures. Mean compliance with Network measures was 85.3% with the
patient experience measure met by the fewest Networks at 61.4%.
Average self-reported compliance across Network, Hospital and MDT
measures were above 80%. Key themes for improvement were in
24-hour telephone advice, transition and patient experience mea-
sures. This provides an indication of where services need to focus to

elevate current levels of care.
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Usage and usefulness of insulin pumps for pediatric
patients with type 1 diabetes in the real world

H. Sobajima?, K. Matsui?, K. Tagawa?, S. Nagai®, Y. Maruo*

1Shiga University of medical science, pediatrics, Otsu, Japan

Objective: Currently in Japan, many pediatric patients with type 1 dia-
betes (T1D) use continuous subcutaneous insulin infusion (CSlI), con-
tinuous glucose monitoring (CGM), and sensor augmented pump
(SAP). We investigated the usage of these devices in our practice, and
assessed their usefulness.

Methods: Types of treatment, characteristics, and reasons for dis-
continuing use of CSII/SAP were examined retrospectively from the
medical records of patients with T1D treated in our department
between 2010 and July 2018.

Results: 49 subjects were included in the study (20 males, 29 females).
Age, duration of diabetes, and HbA1c level (average + SD) were 14.3
+ 5.9 years, 6.1 +4.8 years, and 7.8 + 1.2%, respectively. CSIlI/SAP
were used by 34 patients (9 male, 25 females, age 9.9 + 5.6 years).
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Two of them (1 male, 1 female) used CSIlI alone, and around half
(19/34, 56%) changed from multiple daily injections (MDI). Most of
them (16/19, 84%) started using SAP when it was initially approved
(2015). The HbA1c levels of patients with and without CSII/SAP were
7.9 £ 1.0% and 7.6 + 1.5%, respectively, and did not differ statistically.
The continuation rates of CSIl and SAP were 94% (32/34) and 66%
(23/32), respectively. The reasons for discontinuation of CSIl were
difficulty of handling a pump by a guardian, and insertion troubles in
adolescent patients with low motivation to continue CSIlI contrary to
the guardians. The reasons for discontinuation of SAP were skin disor-
ders (3 cases), complexity of wearing and using CGM (2 cases), ending
of medical expenses support for pediatric patients (2 cases), and
unknown (2 cases).

Discussion: Despite the high rate of SAP/CSII use when it was intro-
duced, the continuation rate of CSIl was high, in agreement with pre-
vious reports. This fact may indicate that patients' preference for CSl|
is higher than expected. Moreover, skin problems seem to be a serious
issue, which result in a low continuation rate for CGM, and require

careful management.
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Changes in body mass index and hemoglobin Alc
over 5 years after diagnosis of type 1 and 2 diabetes
mellitus in children and adolescents: observational
study using common data model

Y.J. Lee!, J.H. Kim2, H. Hwang®, S. Yoo®, H. Baek®, S. Ahn*, S. Yi®,
S. Kim3, Y.A. Lee, C.H. Shin®, S.W. Yang?, J.H. Choi®, H.W. Yoo,
Y.-H. Kim®

Seoul national university children's hospital, Pediatrics, Seoul, Korea,
Republic of, 2Seoul National University Bundang Hospital, Pediatrics,
Seongnam, Korea, Republic of, 3Seoul National University Bundang Hos-
pital, Office of eHealth Research and Businesses, Seongnam, Korea,
Republic of, 4Seoul National University Bundang Hospital, Division of Sta-
tistics, Medical Research Collaborating Center, Seongnam, Korea, Repub-
lic of, >Asan Medical Center, Pediatrics, Seoul, Korea, Republic of, *Asan
Medical Center, Department of Internal Medicine, Seoul, Korea,

Republic of

Objectives: We investigated changes in body mass (BMI) and hemo-
globin Alc (A1C) over 5 years after diagnosis in childhood type 1 dia-
betes (T1D) and type 2 diabetes (T2D) patients from South Korea.
Methods: Anonymized data were collected from common data model
database of three centers. Patients diagnosed as T1D or T2D
< 15years were included. Data about age, sex, anthropometric
parameters, and A1C at 0, 3, 6, 9, 12, 24, 36, 48, and 60 months after
diagnosis were collected. BMI z-scores (BMIz) were calculated using
Korean national growth charts. Linear regression analysis was per-
formed to evaluate predictors of BMIz or A1C changes.

Results: Among 98 patients (male, 32), 72 (74%) was diagnosed as
T1D, and 26 as T2D. T1D patients were younger (10.6 vs. 12.1 years)
and had lower BMIz (-0.43 vs. 1.31) than T2D at diagnosis. T1D group
showed gradual increase in BMIz for 60 months after diagnosis, which
was dominant in girls and patients with diagnosis age of 10 - 14 years.
T2D group showed gradual decrease in BMIz after diagnosis, how-

ever, T2D girls showed increase in BMIz over 60 months of follow-up.

Female was independent risk factor for increase in BMIz between 3 -
60 months (B = 0.93, p = 0.04) in both groups. Initial A1C was similar
between T1D (10.9%) and T2D (11.8%) patients, however, T1D
patients had higher A1C after 3 months. A1C was rapidly decreased
during first 3 months and increased after 6 months in both groups.
T1D girls had higher A1C than T1D boys from 6 months after diagno-
sis. Initial A1C was associated with higher A1C at 60 months
(B = 0.84, p = 0.01), however, sex or BMIz were not associated with
A1C at 60 months.

Conclusions: Childhood T1D and T2D patients showed different BMIz
trends characterized by gradual increase in T1D and decrease in T2D,
which were varied with sex and age. A1C was gradually increased
over 5 years after initial rapid decrease in T1D and T2D patients.
Girls were more likely to show increase in BMIz or A1C during
follow-up.
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Carb counting and expert meters from diagnosis -
using Ql to improve outcomes for children
diagnosed with type | diabetes

K. Bradshaw?, E. Coxon?, L. Diskin?, C. Edmunds®, H. Edwards®,
A. ZatchijI, L. Bird?, C. Vass?, V. Guptal, R. Fongl, G. Purcell®,
H. Carter?, H. Kyprios®

lRoyaI United Hospital, Paediatric Diabetes, Bath, United Kingdom
Improving outcomes for children and young people newly diagnosed
with Type | diabetes at Royal United Hospital Bath NHS Foundation
Trust by participating in a National Quality Improvement
Collaborative.

Background: Early glycaemic control improves long-term outcomes in
children with Type | diabetes. The NICE target for children with
T1DM is HbAlc < 48mmol/mol. 2018 data from our newly diagnosed
patients (pre- QI) demonstrated mean HbAlc 50mmol/mol at
3 months and 62mmol/mol at 12 months.

Aims and methods: Our aim is to improve mean HbA1lc and average
blood glucose levels for newly diagnosed children at 3 and 12 months
post diagnosis.

Drivers for improvement included:

1) Implementing Carbohydrate Counting and bolus advisor meters
from diagnosis

2) Intensive inpatient management with multiple insulin correction
doses

3) Setting up home downloading of blood glucose meters prior to
discharge.

We used Fishbone analysis to undertake a needs assessment for pro-
ject implementation. The main barriers were ward staff training and
communicating key changes to the wider paediatric team. "Tea Trol-
ley” training and "Newly Diagnosed Packs' helped facilitate change.
Outcome data on average blood levels, HbAlc, days to carbohydrate
counting and balancing measures including length of stay were
collected.

Results: 10 new patients have been managed along the new care

pathway. Mean average blood glucose at D28 post diagnosis has
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improved from 8.0mmol to 5.9mmol. Mean HbAlc at 3months post
Ql is now 45.9mmol/mol (n=7).

Conclusions: Weekly QI meetings and maintaining run charts of aver-
age blood glucose and HbA1c for new patients has been a powerful
team motivator. Collaborative working with other teams has made us
braver to implement change and initial project results are encouraging.
We are now using QI methodology to improve clinic experience and

education around download interpretation.

P219

Trends in prevalence of pediatric diabetes in in
developing countries: the case study of Nepal

R. Sharma?

1Civil Serivice Hospital, Kathmandu, Nepal

Diabetes is a major lifestyle disorder, the prevalence of which is
increasing globally. Childhood diabetes care imposes a heavy eco-
nomic burden on the patient's family and all those involved in the
provision of this care need to be aware of what factors drive cost
Socio-economic growth and industrialization are rapidly occurring in
many of these countries. The urban-rural divide in prevalence is
narrowing as urbanization is spreading widely, adversely affecting
the lifestyle of populations. Nepalese have a strong ethnic and
genetic predisposition for diabetes and have lower thresholds for
the environmental risk factors. As a result, they develop diabetes at
a younger age and at a lower body mass index and waist circumfer-
ence when compared with the Western population. The adverse
effect of physical inactivity and fatty food are manifested as the
increasing rate of overweightness and obesity, among children. The
health care budgets for the disease management are meager and
the health care outcome is far from the optimum. As a result, com-
plications of diabetes are common and the economic burden is very
high, especially among the poor strata of the society. National
endeavors are urgently needed for early diagnosis, effective man-
agement and for primary prevention of diabetes. This editorial aims
to highlight the rising trend in prevalence of diabetes in Nepal, its
causative factors and the urgent need to implement national strate-

gies for primary prevention of type 2 diabetes.
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Evaluating a multidisciplinary Chronic lliness
Management Program for children and adolescents
with type 1 diabetes

C. Marchetta®, R. Maruyamaz, C. O'Reilly3, P. Abraham®

LChildren's Specialized Hospital, Research, New Brunswick, United States,
2Children's Specialized Hospital, Psychology, New Brunswick, United
States, 3Children's Specialized Hospital, Medical, New Brunswick, United
States

Introduction: Among youth with Type 1 Diabetes Mellitus (T1IDM),
older adolescents have demonstrated decreased compliance to treat-
ment adherence, resulting in unfavorable disease control. Poor disease

management established in this population can continue into

adulthood, perpetuating the health and economic burden to the indi-
vidual and society.

Obijective: This study aims to evaluate the effectiveness and sustain-
ability of an inpatient multidisciplinary approach to treating children
and adolescents with TIDM.

Methods: Patients with a diagnosis of TIDM admitted to the Chronic
lliness Management Program (CIMP) between 1/1/2016 and
12/31/2017 were eligible for inclusion. Data related to physiological
and psychosocial outcomes were compared between admission and
discharge and differences were assessed by two sample t-tests. Out-
patient providers were contacted at 3, 6 and 12 months following dis-
charge from the CIMP for A1C and health care utilization data.
Results: Fifty-seven inpatient admissions of children and adoles-
cents with TIDM were included in the analysis sample. On average,
there was a significant reduction in A1C values from admission
(11.1%) to discharge (9.1%). Patients improved significantly
(p < 0.01) in all psychosocial outcome measures during their inpa-
tient stay. While patient's A1C values returned to admission levels
by 6 months post discharge, more than 60% of providers reported
no emergency department visits, hospitalizations or DKA events
within the 12 months following their patient's discharge from
the CIMP.

Conclusions: The inpatient setting allows for an intensive multi-
disciplinary treatment model for TIDM management that demon-
strates clinical improvements post discharge and may reduce
utilization of costly health care services. This program model should
be considered for adolescents who have been unable to successfully
manage their TLDM with outpatient treatment alone.
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Parental anxiety about hypoglycemia of children
and adolescents with type 1 diabetes mellitus
(T1DM) and the associated factors

E. Ntinoul, A. Barbouniz, A. Liveri®, K. Karavanaki®

1General Children's Hospital 'P. & A. Kyriakou', Athens, Greece, 2National
School of Public Health, Athens, Greece, 3Deporrtment of Statistical and
Aspective Science, University of Piraeus, Athens, Greece

Introduction: The anxiety for hypoglycemia is a major stress factor for
parents of children with TIDM and has been associated with poor
diabetic control, reduced insulin doses and school-age children.
Purpose: To determine the frequency and severity of parental anxiety
for hypoglycemia and the associated factors.

Patients and methods: The study included parents [21 (23.9%) fathers
and 67 (76.1%) mothers] of 88 T1DM patients, with a mean+SD age
of 12.6+3.6 years and disease duration of 4.5+3.6 years. Question-
naires, such as the HFS-P Worry (anxiety scale) and the HFS-P Behav-
ior scale, were used and analyzed by single-factor analysis.

Results: From the parents of TIDM children, 21.6% frequently experi-
enced and 26.1% almost always experienced anxiety for hypoglyce-
mia. Parental anxiety for hypoglycemia showed a linear correlation
with the presence of specific behaviors to avoid it (r=0.421,

p< 0.001). Anxiety for hypoglycemia mainly occurred in parents aged
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Pre-Admission n (%) 3 Months Post n (%) 6 Months Post n (%) 12 months Post n (%)
No ED Visit 15/31 (48.4) 27/32 (84.4) 23/29 (79.3) 18/28 (64.3)
No Hospitalization 8/50 (16.0) 31/32(96.9) 27/30 (90.0) 22/31(71.0)
No DKA Event 15/56 (26.8) 31/32(96.9) 26/29 (89.7) 23/30(76.7)

[Proportion of sample reporting no adverse health care utilization from pre-admission through 12 months follow up among patients with T1DM]

between 26-35 years (p< 0.036) and mothers with the lowest educa-
tional level (p < 0.039). The use of insulin pen (p< 0.034), younger
patients' age (p < 0.001) and early diabetes diagnosis (p=0.007) were
associated with a higher rate of specific behaviors to avoid hypoglyce-
mia. Parental anxiety for hypoglycemia was significantly associated
with poor glycemic control (HbA1c>8.5%) (p=0.039). Multiple linear
regression analysis, with parental behavior to avoid hypoglycemia as
the dependent variable, revealed that the behavior of mothers who
were retired was better than those who were civil servants.

Conclusions: Parents of T1DM children always or almost always have
anxiety for hypoglycemia in a significant percentage (57.5%). Fear for
hypoglycemia is mainly experienced by the parents of younger chil-
dren, of those who were diagnosed at a young age, of children using
insulin pen, and by mothers with low education. Parental anxiety of
hypoglycemia seems to significantly affect the children's quality of

glycemic control.
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Starting benchmarking in Canada: which benefits
for type 1 diabetes care?

V. Goettel®, D. Pacaud?, D.L. Metzger3, S. Amed?, D. Rottembourg1

University of Sherbrooke, Department of Pediatrics, Sherbrooke, Canada,
2University of Calgary, Department of Pediatrics, Calgary, Canada, 3Uni-
versity of British Columbia, Department of pediatrics, Vancouver,
Canada, 4University of British Columbia, Department of Pediatrics, Van-
couver, Canada

Objectives: We proposed to explore outcomes of diabetes care for
children with type 1 diabetes in 3 Canadian tertiary centers.

Methods: Each center collected parameters in registered children with
type 1 diabetes of more than 1 year duration at one visit spanning
from 2017 to 2018. Mean HbA1c values were compared according to
age at visit (< 6, 6-11 and 12-18 years), use of insulin pump, diabetes
duration. Frequencies of attaining HbAlc goals (< 7.5%, CDA guide-
lines 2018) were reported. Presentation at onset, severe hypoglyce-
mic events and ketoacidosis during follow-up were examined.

Results: Mean HbA1c values were significantly lower in Center C com-
pared to the 2 other centers in most analyzed categories, except for
pump users. HbAlc was lower in the youngest age group, except for
Center B. In all 3 centers, pump users had better metabolic outcome, as
well as if diabetes duration was less than 5 years. 19% of patients
attained HbA1c goals in Center A and B, whereas 50% were recorded in
center C (p< 0.001). Presentation at onset with ketoacidosis was 42%,
47% and 35% for Center A, B, C respectively. Hypoglycemic events per
100 patient-years were 0.81, 4.66 and 9.68 in each center respectively,

whereas ketoacidosis events were 0.54, 3.99 and 3.4. Finally, percentage

of pump usage by age group showed that it was lower in the < 6 years
group in centers A and B, whereas it was the highest in center C.

Conclusions: This represents the first benchmarking effort in Canada.
We identified differences related to glycemic control and pump usage
in pediatric patients across the 3 centers. Differences in acute compli-
cations could be attributed to data collection pitfalls. Sampling bias
may also be a limitation as ethical consent was required. Efforts will
continue to improve data quality and enroll more centres with the
overall goal of achieving equitable care and optimal outcomes for all

Canadian children living with diabetes.
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Family involvement in the care of preteens with
type 1 diabetes

L.N. Jespersen?

1Steno Diabetes Center Copenhagen, Diabetes Management, Gentofte,
Denmark

Introduction: Family involvement (Fl) in the care of preteens with
type 1 diabetes (T1D) holds a great potential in improving the treat-
ment goals and the family quality of life.

Obijectives: To inform future research, we aimed to generate and
compile shared insights of expert knowledge and clinical experience
to suggest a common path for practice and research on Fl in the care
of preteens with T1D.

Methods: We designed a two-day workshop focusing on Fl and psycho-
social support in the care of preteens with T1D. In total, 24 researchers
and clinicians from Denmark, Scotland, England and Ireland, with pre-
teens with T1D as their area of expertise, participated. Four focus areas
including FI were addressed. Participants were split in groups across pro-
fessions and asked to collaborate on answering four questions about
each focus area in terms of the importance, the current knowledge, what
we need to know more about and what should be the next step. The
outputs of the group discussions were debated in plenary and subse-
quently the shared insights of Fl were compiled by two researchers from
Steno Diabetes Centre Copenhagen.

Results:

1) Research on Fl in the care of preteens with T1D was found to be
important because the level of FI profoundly influences the develop-
ment of the child and can support parents facilitate the emerging
autonomy of their preteen.

2) We need to know more about which guidelines/tools/interventions
can be used to enhance Fl and

3) to obtain this knowledge we should investigate the perceptions and

needs of all involved.
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p values (multiple
comparison using t-test with

Center A (Calgary) Center B (Sherbrooke) Center C (Vancouver) Bonferroni correction)
HbA1c (mean HbA1c (mean HbA1c (mean A
n + SD) n + SD) n + SD) vs B AvsC BvsC
all patients 797 858139 134 847 +126 382 79%151 1,000 <0001 <0,001
< 6 years 33 8,04 + 0,86 13 8,31+ 0,73 29 7,4 £ 0,80 0972 0,011 0,004
6-11 years 244 823111 42 8,12 + 0,89 122 7,6+096 1,000 <0,001 0,007
12-18 years 520 8,77+15 79 8,69 + 1,45 231 82x177 1,000 <0,001 0,082
pump users 340 7,97+091 82 8,26 + 1,06 170 79+1,51 0,038 1,000 0,161
injection users 452  9,02+1,52 95 8,80 £ 1,47 212 80%151 0,593 <0001 <0,001
diabetes duration 370 843+147 65 8,35+ 1,03 177  7,7+148 1,000 <0,001 0,004
< 5 years
diabetes duration 426 889+ 154 69 8,58 £ 1,45 205 8,2%150 0,356 <0,001 0,201
> 5 years

[Comparison of HbA1c in three Canadian centers]

Conclusions: We found that experts in the field of preteens with T1D
perceive development of new guidelines/tools/interventions as the
next step to continue the endeavors to enhance Fl in the care for pre-
teens with T1D. When embarking on these future projects it is impor-
tant to bear in mind that although FI holds great potential in
enhancing the treatment of preteens with T1D, it can be exaggerated

and hence result in adverse outcomes.
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Uptake of flash glucose sensor technology within a
specialist paediatric diabetes service

H. Thom?, N. Conwayl, C. Webster!, S. Graham?, L. Mckenzie®,
V. Alexander?!

INHS Tayside - Ninewells Hospital, Dundee, United Kingdom
Background: A flash glucose sensor (FGS) sits underneath the skin
and measures glucose levels in interstitial fluid. Readings can be
accessed by scanning the sensor, reducing reliance on finger-pricking
to monitor glycaemia. Little is known about uptake of this new tech-
nology in children with Type 1 Diabetes.

Objectives: FGS became available on prescription in our locality in
November 2018, though prior to this a proportion of our clinic popu-
lation self-funded this device. We wanted to evaluate whether differ-
ences in uptake between service users were related to deprivation
category, age and diabetes duration.

Methods: Service users were written to and offered the opportunity
to start using a FGS. If interested, families attended a mandatory
90-minute group information session facilitated by all healthcare pro-
fessionals within the multidisciplinary paediatric diabetes service, and
following this FGS was added to the child's prescription. Group ses-
sions were delivered within a 2 week period to prevent inequitable
waiting times. Baseline data including HbA1c, Scottish Index of Multi-
ple Deprivation (SIMD) score & frequency of blood glucose testing

were recorded for all attendees.

Results: Of 223 service users invited, 77 attended training sessions
and consented to using FGS. Mean (+SD) age was 12.3+3.6 years,
duration of diabetes 4.8+3.5 years and HbA1c 67.0+£15.8 mmol/mol.
Differences in SIMD group (p=0.1031) and diabetes duration
(p=0.923) between those accepting and declining FGS prescription
were not significant, but uptake was higher in younger children (12.3
+3.6 vs. 13.4+13.5 years, p=0.022).

Conclusions: Greater than one-third of service users accepted FGS
prescription and differences in uptake were not explained by depriva-
tion category, but this form of glucose monitoring appeared to suit
families and children of younger age.

35% -
30% -
25% 4
20% 4

15% 4 W FGS not accepted

10% - W FGS accepted

Percentage uptake

5% 9

0% 4
1 2 3 4 5

Scottish Index of Multiple Deprivation score

[Figure 1: Differences in uptake of Flash Glucose Sensor between depriva-

tion categories]
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An analysis of North West London diabetes units

using data from the National Paediatric Diabetes
Audit 2017/2018

C. Alexiou?, J. Rangasami*

IWest Middlesex University Hospital, Paediatric Department, Isleworth,
United Kingdom

Objectives: The 2017/2018 National Paediatric Diabetes Audit
(NPDA) compares 173 Paediatric Diabetes Units (PDU) in England
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and Wales and health outcomes of 29,748 patients. Data includes
incidence, prevalence, demographics & complications. Previous
reports have shown differences in quality & outcomes of PDUs.
Regional NPDA data for North West London (NWL) is used to identify
where outcomes can be improved.

Methods: Data collection utilised the RCPCH NPDA online resource.
6 hospitals in NWL and 1011 patients. Age, ethnicity, diabetes type &
patient deprivation profile were compared & 7 care processes. This
included; HbAlc, BMI, BP, albuminuria, autoimmune screen, eye
screen & foot examination. Emergency admissions & treatment
methods were recorded. lllustrative graphs compared results amongst
hospitals & against national standards.

Results: London shows ethnic variation. Most (34-44%) patients were
aged 10-14 years. Type 1 diabetes accounts for 88% of diagnoses. PDUs
achieved >88% completion of Hb1Ac and BMI checks, >60% of BP, thy-
roid & eye screen checks and >45% of foot and albuminuria checks.
Median HbA1lc
2016/2017, national median 64mmol/mol). Microvascular complications
found in 13-30% & macrovascular in 8-31%. Multiple injections 50-86%
(national 36.7%), insulin pump treatment 14-40% (national 35.7%) & con-

tinuous glucose monitoring 4.9-8.6% (national 9.4%) vary across NWL.

67.8mmol/mol (increased from 65.5mmol/mol

Conclusion: Ethnicity & demographics may affect care and outcomes.
A data administrator may improve data quality. Median HbAl1c has
increased in NWL, with no change to national average. PDUs can
improve diabetes outcomes with early intervention and insulin pump
therapy. Setting individual goals & targets for each PDU in our diabe-
tes network. Involving in the National Quality Improvement

Programmes is recommended.
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Parent-child dyads in diabetes: Does it affect
control and outcomes for both or either?

C. Cronin®, E. Hennessy?, S. O'Connell, M. Krystyna?

1Cork University Hospital, Department of Paediatrics and Child Health,
Cork, Ireland, 2University of Warwick, Warwick Medical School, Coventry,
United Kingdom

Objectives: To examine diabetes control and engagement with diabe-
tes services in parents and children following their child's diagnosis,
rates of Diabetic Ketoacidosis (DKA) at presentation and episodes of
severe hypoglycaemia (SH) compared to a control group.
Methodology: This quantitative retrospective study was undertaken
at Cork University Hospital. 28 parent-child dyads were identified.
The next newly diagnosed child matched by age and gender was used
as a control. A guestionnaire was distributed to the parents to gather
gather more information on their diabetes management. Two sample
t-tests and Pearson's Chi-square were used in the statistical analysis.
A p-value of < 0.05 was considered statistically significant.

Results: 35.2% of the parents do not currently attend any diabetes
service, 50% of whom are now awaiting an appointment having
decided to re-engage following their child's diagnosis. 45% attend
clinic at least twice per year, the remainder are seen annually. No

improvement was seen in parents HbAlc in the 2 years following

their child's diagnosis, although, 94% reported an improvement in dia-
betes self management. In the dyad/control group no differences
were found in relation to HbA1c levels and episodes of SH. However,
25% of the children in the dyad group presented in DKA at diagnosis
compared to 50% of the control group.

Conclusion: The rate of T1D among first degree relatives (16.4%) is
higher than observed in previous studies. Despite a perceived
improvement in diabetes management among parents, no improve-
ment was seen in relation to clinic attendance and HbA1c levels. Hav-
ing a parent with T1D does not appear to lead to an improvement in
glycaemic control in either parent or child. The lower rates of DKA in
the dyad group may be attributed to an earlier identification of the

disease process.
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Quality improvement: coordination of pediatric
diabetes care and education through the creation of
a pediatric diabetes council

I. Brennan?, J. Aisenbergl, M. Maresca’, L. Rosinit, S. Ghanny2

1Hackensack University Medical Center, Pediatrics, Hackensack, United
States, 2Hackensack University Medical Center, Hackensack, United
States

Introduction: Diabetes management in the inpatient setting has been
a challenge to all hospitals, especially in children's hospitals. Manage-
ment of diabetic patients through each unit of the hospital needs to
be carefully coordinated in order to appropriately care for these
patients and have the best outcomes. Also, given the importance of
proper education of diabetic patients, especially new onset diabetic
patients, education must also be uniform throughout the hospital.
Therefore, there is a need to create ways to coordinate care and edu-
cation in order to have better patient outcomes.

Obijectives: To coordinate diabetes care and education at our chil-
dren’s hospital through the creation of a pediatric diabetes council.
Methods: We created a pediatric diabetes council, consisting of a
nurse from each unit of the hospital that cares for diabetic patients.
We also included nutritionists and a nurse educator. The council
serves to discuss diabetes care and education and gives a forum for
everyone to discuss problems they encounter. We also use the coun-
cil to introduce changes in diabetes management. Our goal is to help
improve diabetes care, which should lead to decreased length of stay
and improved patient satisfaction. We also survey the council partici-
pants at each meeting to assess their comfort with caring for diabetic
patients, in order to address gaps in education

Results: Our preliminary results have shown that since starting the
council, diabetes care and education at our hospital has improved,
which has led to reduced length of stay, improved patient satisfaction,
as well as an improvement in the council members” comfort in caring
for diabetic patients.

Conclusions: The creation of a pediatric diabetes council has led to
improvement in diabetes care and education at our children’s hospi-

tal, as evidenced by reduced length of stay, improved patient
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satisfaction, as well as an improvement in the council members” com-

fort in caring for diabetic patients.
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A National Quality Programme in England and
Wales - The quality improvement story so far

M. Peng?, K. Muszynska?, S. Eardley?, N. Hopper?, T. Woodhead?,
F. Campbell®

1The Royal College of Paediatrics and Child Health, London, United King-
dom, 2City Hospitals Sunderland, Sunderland, United Kingdom, 3Leeds
General Hospital, Leeds, United Kingdom

To drive an accelerated rate of improvement in paediatric diabetes
outcomes in England and Wales, a National Children and Young Peo-
ple's Diabetes Quality Programme for Wales and England was
established by the Royal College of Paediatrics and Child Health in
April 2018. As part of the Programme, participating teams undergo a
quality assurance process alongside a national quality improvement
collaborative.

The aim of the collaborative is to provide teams with the support and
tools to identify, design and analyse their own interventions specific
to the needs of the children and young people they care for.
Following the Swedish Quality Improvement Collaborative, 10 MDTs
were selected to participate in a pilot quality improvement collabora-
tive in November 2017. The 9-month programme of training in Ql
methodology comprised 2 residential weekend events and 2 one-day
training events 3 months apart. All members of the MDT attended
every training event, with an online platform to share resources and
teleconferences for team Champions to feedback progress between
events.

The 10 teams chose individual areas of focus ranging from carb cou-
nting at diagnosis, self-management resources, access to technology,
support for patients on pumps and the outpatient clinic experience.
Now 18 months into their work, run-chart data collected by teams
demonstrate an accelerated decrease in median HbAlc levels,
reporting up to 10% of improvement.

Outcomes of the pilot collaborative confirms the sustained team per-
formance and ongoing improvement in service quality possible
through a whole MDT approach to quality improvement. In the next
3 years, up to 100 teams in England and Wales will undergo this
course of QI training through 12 waves of the collaborative as part of
the National Quality Programme. The addition of a peer review pro-
cess along with robust audit data and a clear improvement methodol-
ogy will support actions to enhance improvement across all

participating units.
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Getting kids and families “Back on Track”: a
retrospective chart review of patients in
McMaster's Back on Track program for children
living with type 1 diabetes

K. Salena?, H. Swanson?, L. Drong?, J. Gibson?, B. Baird?,
K. McAssey'?

IMichael G. DeGroote School of Medicine, McMaster University, Hamil-
ton, Canada, 2McMaster Children's Hospital, Department of Pediatrics,
Hamilton, Canada

Objectives: Back on Track (BoT) is a multidisciplinary program
targeted toward children with persistent poor glycemic control or
those with a recent decline in glycemic control. A retrospective chart
review was conducted to determine characteristics of children
accessing the program and health-related outcomes.

Methods: The sample included the cohort of children who attended
BoT in 2017 (n=54). Two reviewers accessed medical records using
PatientLink, an electronic medical record system. Descriptive statistics
were generated for each of the measured variables.

Results: The average age of participants was 14.4 years and the dura-
tion of diabetes before referral was 5.5 years. 56% of the sample were
male and 44% were female. 43% of children had separated parents
and 15% of families had child services involved. Insulin regimens
included MDI (79.6%), CSII (18.5%), and other (1.85%). Each patient
had an average of 5 visits to the program over 10.5 months. Six
months before referral, the mean HbA1c was 11.37% (SD=1.88). Six
months after BoT, the mean HbA1C was 10.86% (SD=2.40), p= 0.10.
The HbA1c increase was 0.21% over a six-month period post BoT
compared to 2.24% in the six months prior. There were 14 episodes
of diabetic ketoacidosis in the six months prior to the program and
7 episodes six months after the first visit to BoT.

Conclusions: The majority of children participating in BoT were on
MDI. Many children were from single parent families or child services
were involved. There was no significant change in HbAlc in the six
months after children were involved in the program, however BoT
contributed to reducing the rate at which the HbAlc increased. Rates
of DKA decreased. This retrospective chart review provides a snap-
shot of the patient population accessing a targeted clinical program.
Understanding the characteristics of patients who are more likely to
have suboptimal glycemic control may allow these patients to be

targeted for more intensive programming.
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Comparison of basal insulin in adolescents with type
1 diabetes during a school camp. The GLiDE Study

D. Tinti%?, R. Bonfanti®, F. Abate Daga4'5, A. Cavallo®, D. Cravero™®,
M. Gollin®, M. Trada?, V. De Donno’, G. Bracciolini®, C. Mossetto?,
S. Giorda?, S. Arlotto’, G. Porta®, M. Maresca?, I. Giraudo?,

A. Rigamonti3, I. Rabbone®?

1University of Turin, Department of Pediatrics, Turin, Italy, 2Center of
Pediatric Diabetology, Citta della Salute e della Scienza, Turin, Italy, 3San
Raffaele Hospital, Pediatric Diabetes and Diabetes Research Institute,
Milan, Italy, 4University of Turin, School of Medicine - Pediatric Nursing,
Turin, Italy, > University of Turin, Adapted Training and Performance
Research Group. Department of Physical Education and Sports, Turin,
Italy, SNordic Walking, FIDAL, Turin, Italy, ’Cuneo Hospital, Department
of Pediatrics, Cuneo, Italy, 8Alessandria Hospital, Department of Pediat-
rics, Alessandria, Italy, ’AOU Citta della Salute e della Scienza,
CPSINFERMIERE Pediatrico - Poliambulatorio - Direzione Sanitaria, Turin,
Italy

Introduction: It is not clear whether specific basal insulin gives differ-

ent glycemic profiles in type 1 diabetes (T1D) adolescents regularly
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exercising. We conducted a study (GLIDE Study) to compare
Glargine (GL) and Degludec (DE) insulin and to evaluate the per-
centage of time in range 70-180 mg/dl (TIR), below range (TBR)
and above range (TAR) in T1D adolescents during a sport-
school camp.

Methods: Twenty-seven moderate active adolescents with T1D for at
least 1 year, using either GL or DE, without co-morbidities (such as
celiac or hypothyroidism), were selected to participate in a 4-day
sport-school camp with different sessions of exercise.

Before camp, patients underwent physical activity tolerance test to
evaluate maximum heart rate and aerobic fitness. Patients' clinical
data and fitness levels are represented in the Table.

During camp, patients reduced both basal insulins by the same
amount (20%). They wore a glucose sensor (Dexcom ® G6) to be con-
stantly, remotely monitored to prevent hypoglycemia (glucose < 70
mg/dL). All corrections were decided upon glucose value adjusted for
the trend. Data were compared with values obtained 3 days before
the camp. All patients also wore a heart rate sensor (Polar ® H10) to

monitor heart rate while exercising.

Glargine (n=16) Degludec (n=11) p-value
Age (yrs) 15[14.25 - 17] 16 [15-17] ns
BMI 23.5[22.2-24.55] 21.9[205-249] ns
HbA1c (%) 7.41[6.7 - 8.5] 7.5[7.3-8.1] ns
VO2max 39.9[35.5 - 43.3] 42.5([38.2-44.6] ns
(ml/kg/min)
[Table 1]

Results: We present preliminary data. Mean TBR before camp was
2.8% in GL and 2.4% in DE, while during camp TBR was 0.6% and
1.6% (p=0.79), respectively. TIR before camp was 66% for GL and
51.3% for DE, while during camp it was 53.2% and 55.9% (p=0.75).
TAR before camp was 31.6% for GL and 46.2% for DE, while during
camp was 46.1% and 42.6% (p=0.68). Glucose consumption was com-
parable between groups, both during and after physical activity (p-
values > 0.5) and during the night (p-values > 0.9).

Conclusions: Data show an equivalence in TBR, TIR and TAR using
two basal insulins during a physical structured sport-school camp.
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Different alterations in glomerular filtration rate
detected by cystatin C in children and adolescents
with type 1 diabetes or obesity

M.P. Santucci', M.L. Muzzio®?, M.S. Peredo?, E.S. Lozano Chiappe?,
L. Brovaronei, J. Fernandez®, M.A. Kalinec!, B.A. Catillo®, C. Diez?,
R.F. Scricciolo®, M.F. Ferraro?, M.L. Kabakian®, T. Merofio'?

1Complejo Médico Churruca Visca, Buenos Aires, Argentina, 2University
of Buenos Aires, Clinical Biochemistry, Buenos Aires, Argentina

Introduction: Hyperfiltration (HF) is one of the earliest alterations in
renal disease associated with diabetes or obesity (OB).

Objectives: To evaluate the prevalence of HF in children and adoles-
cents with type 1 diabetes (T1D) or OB.

Methods: This cross-sectional study included the evaluation of
28 patients with T1D (disease duration, 9+3 ys), 52 with OB and 26 nor-
mal-weight (NW). The creatinine and cystatin C-combined Zapitelli for-
mula was used to estimate the glomerular filtration rate (eGFR). HF and
low GFR were defined by an eGFR>135 and <90 ml/min.1.73m?,
respectively. Within-subject eGFR coefficient of variation (CV%) was
calculated by the Root Mean Square method in 15 T1D patients in two
samples drawn within a <6-month period. Chi-square test with
Bonferroni's correction for multiple comparisons was used to compare
the groups. Correlations were studied by Spearman test.

Results: There were no differences of sex and age between T1D (13
+3 ys) and OB (132 ys), but NW patients were younger (11+3,
p<.001). Only one case of HF was observed in NW children. Alter-
ations of the eGFR were similarly prevalent among T1D and OB
patients (21 and 25%, respectively p<.005). In T1D patients, HF was
the only alteration seen, while low GFR was the most frequent alter-
ation in OB (10/13). The within-subject CV% of the eGFR was 10.5%
(95Cl, 2.3-18.7%). Among T1D patients, higher eGFR levels were only
significantly correlated with triglycerides (r=0.43, p=.023). In OB sub-
jects, lower eGFR values were correlated with metabolic alterations
such as increased waist circumference (r= -0.42), LDL-C (r=-0.37) and
uric acid (r=-0.39, all p<.010).

Conclusions: Alterations in the eGFR, as assessed with the use of
combined Zapitelli formula, were frequent in children and adolescents
with T1D or OB. The opposite GFR alterations between these groups
may indicate a more rapid decline of renal function in OB or an

increase of cystatin C due to OB-associated metabolic abnormalities.
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Use of metformin as adjunct therapy in children and
adolescents with poorly controlled type 1 diabetes
and high insulin requirements. A 52-week
randomized placebo-controlled clinical trial

R. Cardona-Hernandez?, L. Suarez—Ortegal, M. Torres-Lacruz®

1Sant Joan de Déu - Barcelona Children ‘s Hospital, Division of Pediatric
Endocrinology, Diabetes Unit, Barcelona, Spain

Background: Insulin resistance is closely linked to puberty and con-
tributes to deteriorate glycemic control in type 1 diabetes. Metformin
is an insulin-sensitizing agent that works by increasing the glucose
uptake variably in the muscle and reducing hepatic glucose produc-
tion, thus improving tissue sensitivity to insulin.

Methods: 25 pediatric subjects (93 /169 ) with type 1 diabetes with
poorly controlled T1D (HbAlc 8-11%) and high insulin requirements
(20.9 1U/Kg/d for Tanner 1 and 21.1 IU/Kg/d for Tanner 2-5) were
recruited. 17 subjects completed a 52 week double-blind placebo-
controlled trial. Their mean age (years) 12.82 + 1.51 (10.1-16.2); mean
diabetes duration (years) 6.42 + 3.58 (1.8-13.0); mean HbA1c (%) 9.05
+0.71 (8.0-10.8); BMI (Kg/m? 21.83+0.38 (15.2-30.8); insulin
requirements (IU/kg/d) 1.29 + 0.15 (1.10-1.60) with no differences in
any of these parameters between metformin and placebo group. For
participating subjects, HbA1lc, insulin requirements, lipid profile, blood
pressure, BMI and severe hypoglycemia episodes were quarterly
assessed. Quality of life and treatment satisfaction were assessed at
the start and at the end of the trial.

Results: No differences could be observed in HbAlc (metformin 8.55
+ 0.97 vs placebo 8.60+0.98;ns), lipid profile, BMI Z-score (metformin
0.67 vs placebo 0.42; ns), blood pressure or severe hypoglycemia epi-
sodes between both groups after 52 weeks of trial. Insulin require-
ments were significantly lower in the metformin group (metformin
1.15 £ 0.14 vs placebo 1.30 + 0.28; p=0.044) at the end of study.
Conclusions: Metformin did not decrease HbAlc in pediatric subjects
with type 1 diabetes and insulin resistance, although it decreased
insulin requirements. No differences between metformin and placebo
were seen in other metabolic parameters, adverse effects, quality of
life or treatment satisfaction. This is to our knowledge the trial evalu-
ating adjunct therapy with metformin with the longest period of

intervention.
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Sotagliflozin (SOTA) reduces glucose variability and
risk for hyperglycemia in adults with type 1 diabetes

B.P. Kovatchev?, S. Wang?, J.H. Oliveira?, J. Stewart?, P. Lapuerta®,
R. de Cassia Castro?

University of Virginia Health System, Charlottesville, United States,
2Sanofi US, Inc., Bridgewater, United States, 3Sanofi Canada, Inc., Laval,
Canada, *Lexicon Pharmaceuticals, Inc., The Woodlands, United States

Introduction and Objectives: Individuals with type 1 diabetes (T1D)
face daily challenges in achieving optimal glycemic control by reducing
hyperglycemia, while avoiding hypoglycemia. Optimization is reflected
by the High/Low Blood Glucose Indices (HBGI/LBGI) - established
metrics using self-monitored blood glucose, or continuous glucose
monitoring (CGM) data, to assess glycemic variability (GV) and predict
the risks of hyper- and hypoglycemia with intensification of therapy.

Methods: In the phase 3 inTandem1 and 2 studies, sotagliflozin

(SOTA), a dual sodium-glucose cotransporterl and 2 inhibitor, used as
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adjunct to optimized insulin therapy in adults with T1D, reduced HbA;.
versus placebo. Significant improvement of glucose time in range
(70-180 mg/dL), without increasing time < 70 mg/dL, was previously
reported in the pooled CGM substudy. In this analysis (n=265), we eval-
uated hyper- and hypoglycemic risks with SOTA 200 mg and 400 mg,
both taken once daily, using LBGI and HBGI computed from CGM data.
Results: Compared with placebo, HBGI values were lower with SOTA
400 mg at weeks 4, 12, and 24, and SOTA 200 mg at weeks 4 and
12 (P< 0.0001) (Figure). The percentage of adults in moderate (4.5-9)
or high-risk (>9) HBGI categories was reduced with SOTA throughout
the study for both dosages, and minimal changes were seen in LBGI
values and risk categories.

Conclusion: The CGM profile showed that SOTA reduced GV through
a favorable impact on HBGI without changing LBGI.

Figure. Mean Placebo-Adjusted HBGI and LBGI Change from Baseline
through Week 24 (N=265)
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Weekly least squares (LS) mean differences and standard errors were obtained from mixed model
repeated measure (MMRM) with treatment, randomization strata of insulin defivery (CSII, MDI)
and Week 2 HbA1c (=8 5%, =8.5%), study week, study and treatment-by-time interactions as
fixed categorial effects, and baseline value as covanates,

CSlI, continuous subcutaneous insulin infusion; HbA1c, hemeglobin Alc; HBGI, high blood
glucose indices; LBGI, low blood glucose indices; LS, least squares; MDI, multiple daily insulin
injections; MMRM, mixed-model repeated measure; SE, standard error; SOTA, sotaglifiozin
HbA1c 8.5% = 69 mmol/mol,

Note: Data were first presented at the American Diabetes Association”
s 78th Scientific Sessions, June 7-11, 2019, San Francisco, California,
USA, then at the European Association for the Study of Diabetes 55th
Annual Meeting, September 16-20, 2019, Barcelona, Spain.

Clinical Trial Registration: NCT02384941; NCT02421510

Support: Sponsored by Lexicon Pharmaceuticals, Inc., and Sanofi.
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Sotagliflozin (SOTA) reduces markers of

arterial stiffness in type 1 diabetes (T1D): pooled
analysis from inTandem1 and inTandem2 clinical
trials

H.W. Rodbard?, A. Giaccari2, M.J. Davies®, S. Sawhney?®, S. Wang?,
S.K. Garg®, B. Cariou®

Endocrine and Metabolic Consultants, Rockville, United States, 2Center
for Endocrine and Metabolic Diseases, Fondazione Policlinico
Universitario A. Gemelli IRCSS, Universita Cattolica del Sacro Cuore,
Rome, Italy, 3Lexicon Pharmaceuticals, Inc., The Woodlands, United
States, “Sanofi US, Inc., Bridgewater, United States, 5Department of Med-
icine and Pediatrics, School of Medicine,University of Colorado Denver,
Aurora, United States, ®l'institut du thorax, INSERM, CNRS, UNIV Nantes,
CHU Nantes, Nates, France

Objectives: Cardiovascular (CV) disease is a major cause of mortality
in type 1 diabetes (T1D). Elevated blood pressure (BP), including both
systolic blood pressure (SBP) and diastolic blood pressure (DBP), and
increased arterial stiffness are linked to CV events. While sodium-
glucose cotransporter2 (SGLT2) inhibitors have shown positive out-
comes pertaining to BP and markers of arterial stiffness and vascular
resistance in adults with type 2 diabetes, such effects have not been
reported previously in T1D. This analysis assessed the effect of SOTA,
a dual SGLT1 and SGLT2 inhibitor on BP and markers of arterial stiff-
ness in adults with T1D.

Table. Baseline patient characteristics, and least square mean (SE) changes

from Baseline in BP and markers of arterial stiffness to Week 24
PBO SOTA S0TA
200 mg 400 mg
(N=326) N=324) (N=523)
aseline characteristics
%emogmphic.f‘[ezm age (years) 43 44 44
ex, female (%) 49 49 52
[Diabetes duration (vears) 21 22 22
HbAlc line HbAlc (mmol‘mol) 61 61 60
Baseline HbAlc (%) 7.7 7.7 7.6
cvV PVlean sitting SBP (mm Hg) 1220 1215 1213
barameters P\lezn sitting DBP (mm Hg) 76.4 76.9 738
lezn pulse rate (beats/minute) 74.5 74.4 73.4
[LS mean ch from Baseline to Week 24
SEP ILS mean change (SE) 08035 -29(0.5) -3.7(0.3)
(mm Hg) ILS mean difference (SE) vs PBO N/A -2.0(0.7) =2.9(0.7)
[P-value vs. PBO N/A 0.0012 <.0001
IDBP ILS mean change (SE) 01003 -12(0.3) —0.9{(0.3)
(mm Hg) ILS mean difference (3E) vs PBO N/A -1.1(0.4) —0.9(04)
[P-value vs. PBO N/A 0.0094 0.038
[Pulze rate ILS mean change (SE) 0.62(0.4)| 0.30(0.4) 0.59(0.4)
(beats/minute) [LS mean difference (SE) vs PBO N/A —0.32 -0.04
[P-value vs. PBO NA 0.52 0.94
[Pulse ILS mean change (SE) 0804 | -18(04) -2.8(04)
[pressure* ILS mean difference (SE) vs PBO NA -1.0(0.3) =2.0(0.5)
[P-value vs. PBO N/A 0.035 0.0002
[Mean arterial [LS mean change (SE) —03003) -18(0.3) -1.9(0.3)
[pressure” ILS mean difference (SE) vs PBO N/A -1.4(0.4) —-1.6{0.4)
[P-value vs. PBO N/A 0.0012 0.0005
[Double ILS mean change (SE) 19.0 (58.4)[-183.5 (58.6) |-202.1 (58.6)
[product* ILS mean difference (SE) vz PBO N/A  |-202.5(78.3)|-221.1 (78.4)
[P-value vs. PBO N/A 0.0098 0.0049

“Pulse pressure = SEP (mmHg) — DBP (mmHg).

"Mean arterial pressure = 23 DBP (mmHg) + 1/3 SBP (mmHg).

‘Double product = pulse rate (beats per minute) x SBP (mmHg).

LS mean changes from Baseline, LS mean differences from placebo and SEs were obtained
from mixed model repeated measure analysis with treatment, randomization strata of insulin
delivery (CSII, MDI) and baseline Week -2 HbA Ic category (<8.5%, >8.3%), study week,
study, and treatment-by-time interactions as fixed categorical effects, and Baseline value az a
covariate.

BPF, blood pressure; CSII, continuous subcutaneous insulin infusion; CV, cardiovascular;
DBP, diastolic blood pressure; HbAlc, hemoglobin Alc; LS, least squares; N/A, not
available; MDI, multiple daily insulin injections; PBO, placebo; SBP, systolic bleod
pressure; SE, standard error; SOTA, sotagliflozin. HbAlc 8.3% = 69 mmol/mol.
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Methods: When added as an adjunct to insulin therapy, SOTA has
previously demonstrated significant SBP reduction versus placebo in
adults with T1D. In this post hoc analysis, several indirect markers of
arterial stiffness including pulse pressure (PP), mean arterial pressure
(MAP), and double product (DP), were calculated using observed SBP,
DBP, or pulse rate at week 24 using pooled data (n=1575) from the
inTandem1 & 2 studies.

Results: Baseline characteristics were similar among groups. Signifi-
cant placebo-adjusted reductions were observed at week 24 for
SOTA 200 mg and 400 mg in SBP, DBP, MAP, and DP, and in PP for
SOTA 400 mg (Table). The reductions in BP were not associated with
increases in pulse rate.

Conclusion: Treatment with SOTA in adults with T1D resulted in sig-
nificant reduction in BP and several indirect markers of arterial stiff-
ness and vascular resistance.

Note: Data were first presented at the American Diabetes Association”
s 78th Scientific Sessions, June 7-11, 2019, San Francisco, California,
USA, then at the European Association for the Study of Diabetes 55th
Annual Meeting, September 16-20, 2019, Barcelona, Spain.

Clinical Trial Registration: NCT02384941; NCT02421510

Support: Study funded by Lexicon Pharmaceuticals, Inc., and analysis

sponsored by Sanofi.
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Sotagliflozin (SOTA), a dual sodium glucose
cotransporter (SGLT)1 and SGLT2 inhibitor, in
overweight/obese patients with type 1 diabetes
(T1D): addressing unmet needs as adjunct therapy
to insulin

T. Danne?, J. Frias?, J. Ampudia—BIasco3, P. Miossec*, R. de Cassia
Castro®, T. Zhou®, Z. Doder®, P. Banks?, S. Sawhney?, S. Edelman’8

1Kinder- und Jugendkrankenhaus AUF DER BULT, Diabetes-Zentrum fiir
Kinder und Judendliche, Hannover, Germany, °National Research Insti-
tute, Los Angeles, United States, *Diabetes Reference Unit, Endocrinology
Department, Clinic University Hospital, Valencia, Spain, 4Sanofi, Paris,
France, >Sanofi US, Inc., Bridgewater, United States, ¢Lexicon Pharmaceu-
ticals, Inc., The Woodlands, United States, 7University of California San
Diego, Veterans Affairs Medical Center, San Diego, United States, 8Taking
Control Of Your Diabetes, Solana Beach, United States

Objectives: Up to 50% of adults with T1D are overweight or obese,
which contributes to increased risk of micro- and macrovascular com-
plications. In the phase 3 inTandem1 and 2 studies, SOTA as an
adjunct to insulin improved glycemic control and reduced body weight
(BW) in adults with T1D. In this analysis, we evaluated the effects
SOTA in T1D adults with baseline body mass index (BMI) 227 kg/m?.
Methods: In this post hoc analysis, main efficacy (24-weeks) and
safety (52-weeks) data from pooled inTandem1 and 2 studies were
analyzed in patients with baseline BMI 227 kg/m?.

Results: Baseline characteristics were comparable among groups.
Addition of SOTA 200 and 400 mg resulted in greater glycated hemo-
globin (HbA1c), increased % of time-in-range (70-180 mg/dL) by con-
tinuous glucose monitoring and BW reduction vs insulin alone (PBO).
Systolic blood pressure (SBP) reduction was greater than PBO with
SOTA 400 mg. Safety profile was consistent with published data.

There were numerically fewer severe hypoglycemia events and fewer
documented hypoglycemia <55 mg/dL events in the SOTA arms vs
PBO, but a higher incidence of diabetic ketoacidosis positively adjudi-
cated in the SOTA arms as “yes with certainty” and “yes probably” vs
PBO (Table). Overall there was a trend for an improved efficacy and
safety profile in patients with baseline BMI 227 kg/m?, comparable
with the overall study population.

Conclusions: SOTA as adjunctive therapy to insulin in overweight/
obese patients with T1D addresses several unmet needs in this high-
risk population, improving glycemic control while reducing weight and

SBP, with an acceptable safety profile.

Table. Results in the subpopulation with BMI 227 kg/m*

PBO SOTA200mg  SOTA 400 mg
(n=298) (n=305) (n=313)
Efficacy: LS mean changes from baseline (after 6-week insulin optimization®) to week 24
HbA1c HbA1c at baseline, % 762 7.72 7.63
HbA1c at week 24, % 761 7.27 713
LSMD vs PBO®, % (P-value) NA -0.39 (<0.001)  -0.45 (<0.001)
TIR TIR at baseline, % 50.68 §52.155 50.317
TIR at week 24, % 49.05 58.39 65.64
LSMD vs PBO®, % (P-value) N/A 8.17 (0.007) 15.05 (<0.001)
BW BW at baseline, kg 94.20 94,68 93.66
BW at week 24, kg 94.30 92.55 90.89
LSMD vs PBO®, kg (P-value) N/A =227 (<0.001) -3.32(<0.001)
SBP SBP at baseline, mmHg 124.3 1246 1236
SBP at week 24, mmHg 1227 1216 119.9
LSMD vs PBO®, mmHg (P-value) NA -1.3(0.13) -2.5(0.005)
Main safety results from randomization to week 52
SH EAIR per 100 patient-years 8.10 4.65 4.10
(95% CL) (4.71,11.49) (2.12,7.18) (1.78,6.42)
Risk difference of EAIR NA -3.45 -3
(95% CL) (-7.67,077) (-8.10, 0.10)
Documented <55 ma/dL [3.1 mmol/L]: event 17.99 13.75 14.57
hypoglycemia  rate (95% CL) (15.86,20.13)  (12.12,15.37) (12.88, 16.26)
<55 mg/dL [3.1 mmol/L]. event N/A -425 -3.42
rate difference (95% CL) (-6.93, <1.57) (-6.14, -0.70)
DKA# EAIR per 100 patient-year (95% 0.36 2.86 3.76
cL) (0.00, 1.09) (0.87, 4.84) (1.53,5.98)
Absolute risk difference of EAIR NA 2.49 3.39
(95% CL) (0.38, 4.60) (1.05, 5.73)

CL, confidence limits, EAIR, exposure adjusted incidence rate; LSM, least squares mean, LSMD, least squares mean
difference; SH, severe hypoglycemia; TIR, time in range. *Six-week insulin optimization period prior to randomization;
insulin optimization continued throughout the study in placebo and SOTA groups. ®Statistical comparisons of each SOTA
arm to placebo were and using a linear model with repeated measures statistics.
=Sub-study in 58, 59 and B5 patients. “Both “yes, with certainty” and "yes, probably” were adjudicated positively as an
event of diabefic ketoacidosis

Note: Data were first presented at the European Association for the
Study of Diabetes 55th Annual Meeting, September 16-20, 2019,
Barcelona, Spain.

Clinical Trial Registration: NCT02384941; NCT02421510

Support: Sponsored by Lexicon Pharmaceuticals Inc. and Sanofi.
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Lower risk for severe hypoglycemia with Gla-300
vs. Gla-100 in patients with type 1 diabetes: a meta-
analysis of 6-month phase 3 clinical trials

T. Dannel, M. Matsuhisa?, C. Sussebach®, H. Goyeau4, F. Lauand?,
E. Niemoller®, G.B. Bolli®

1Hannover Medical School, Hannover, Germany, 2Tokushima University,
Tokushima, Japan, 3Sanofi, Frankfurt, Germany, “Sanofi, Chilly-Mazarin,
France, Sanofi, Paris, France, ®Perugia University Medical School, Peru-
gia, Italy

Obijectives: In this post-hoc meta-analysis the 6-month data sets from
three randomized controlled open-label phase 3 trials with insulin
glargine 300 U/ml (Gla-300) vs. insulin glargine 100 U/ml (Gla-100) in
patients with type 1 diabetes (T1D) were pooled for analysis of severe
hypoglycemia.
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Methods: All three trials had a similar design for regulatory purposes
and achieved their primary endpoint of HbA,. non-inferiority of Gla-
300 vs. Gla-100. Different T1D patient populations were studied:
EDITION 4 (n=549) and JUNIOR (n=463) were conducted worldwide,
EDITION JP1 (n=243) was conducted in Japan. EDITION 4 and EDI-
TION JP1 studied only adult patients (age 218 years), JUNIOR chil-
dren and adolescents (age 6-17 years). In the T1D study pool,
629 patients were treated with Gla-300 and 624 patients received
Gla-100 along with prandial insulin. Severe hypoglycemia was defined
1) in adults as hypoglycemic event that required assistance of another
person to actively administer carbohydrate, glucagon, or other resusci-
tative actions, or 2) in children and adolescents as having altered men-
tal status and inability to assist in their care, being semiconscious or
unconscious, or in coma * convulsions that may require parenteral
therapy (glucagon and/ or glucose).

Results: During the 6-month treatment period fewer patients experi-
enced severe hypoglycemic events with Gla-300 vs. Gla-100 in the
T1D Study Pool: 39 (6.2%) vs. 58 (9.3%) patients; Odds Ratio 0.65,
95%-Cl [0.42; 0.98]. The Kaplan-Meier plot (Stratified Log-rank-Test:
p=0.038) demonstrated the persistence of the risk reduction over
time (Figure). Similarly, the event rate for severe hypoglycemia was
numerically lower with Gla-300 vs. Gla-100 (0.23 events/patient-year
vs. 0.29 events/patient-year; Relative Risk 0.80, 95%-Cl [0.49; 1.29]).
Conclusions: Gla-300 showed a lower risk for severe hypoglycemia as

compared to Gla-100 in a broad spectrum of patients with T1D.

10:4 - Gla-300

Gla-100
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Severe hypoglycemia incidence (%9
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[Cumulative incidence of patients with 21 episode of severe
hypoglycemia]
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Quality assurance of insulin vials using NMR
(Nuclear Magnetic Resonance) spectroscopy

A. Pedersen?, D. Malmodin?, G. Forsander®#, B.G. Karlsson®®

1Swedish NMR Centre, University of Gothenburg, Gothenburg, Sweden,
2Swedish NMR Centre, University of Gothenburg, Gothenburg, Sweden,
Box 100, 40530 Gothenburg, Sweden, Gothenburg, Sweden, 3University
of Gothenburg, Dept of Pediatrics, Gothenburg, Sweden, 4Instit for Clin
Sciences, Sahlgrenska Academy, Dept of Pediatrics, Gothenburg, Sweden,
> University of Gothenburg, Gothenburg, Sweden

Introduction: Insulin is a delicate biologic requiring careful handling
both at production and after leaving the factory to ensure that the
positive response reducing glucose levels remain, and any never so
unlikely negative side effect is avoided. However, sometimes also
experienced users claim that the insulin in a vial does not work as
expected making it difficult to argue that the cause is only due to
incorrect handling by the user.

Obijectives: Occasions when the integrity of insulin vials can be
questioned, calls for new, more precise and sensitive methods to ver-
ify the structural integrity and quality of insulin than is currently used.
Methods: NMR spectroscopy provides a molecular fingerprint of
structural integrity on the atomic level.

Results: We find by using NMR techniques a noticeable variability
between batches from some producers, whereas batch variation from
other producers is negligible. Since the investigated products are well
established we assume that any structural variation of the former has
no or limited impact on the function. Our findings show that NMR, as
an analytical technique, provides the necessary accuracy and precision
to verify insulin integrity.

To address the potential impact on insulin integrity by incorrect stor-
age, we have investigated the molecular fingerprint of insulin after
exposure to maltreatment, imitating real life-possible scenarios such
as a couple of hours in a hot car or repeated freeze-thaw cycles as
could be the case when storing insulin in a fridge.

Conclusions: We show, by either using advanced NMR experiments
giving detailed structural data, or robust but still sensitive NMR exper-
iments available to most NMR laboratories, that it is possible to detect
exposure to maltreatment of insulin vials. The latter, being relatively
inexpensive, has the potential to be used on regular basis for quality
assurance of larger number of insulin vials in independent laboratories

without connections to either users or industry.
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The diabetes drug metformin reverses cognitive
impairment and attenuates insulin receptor in
diabetic aging female rat brain: a link with diabetes
and Alzheimer's disease

P. Kumar®, N. Baquer1

LJawaharlal Nehru University, School of Life Sciences, New Delhi, India
Obijectives: The emerging view is that diabetic brain features many
symptoms that are best described as accelerated brain aging. The
objective of this study was to investigate effects of metformin on
body weight, blood glucose levels, glucose transporter (GLUT1), inter-
leukin 1 B (IL-1B) and protein kinase B expression, antioxidant
enzymes levels, expression of synaptic molecules synaptophysin and
synapsin |, biomarkers of oxidative stress, lipid peroxidation, mem-
brane fluidity and acetylcholinesterase (AChE) in diabetic aging brain
of female rats.

Methods: Young (3 months) adult (12 months) and aged (24 months)
rats will be diabetic by using alloxan monohydrate. Metformin was
administered i.p. at a dose of 200 mg/kg/day for 30 days to both con-

trol and diabetic aging rats. A detailed study was carried on expression
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of inflammatory cytokines, insulin receptor pathology and synapse,
GLUT 1, biomarkers of oxidative stress and AChE activity. Morris
water maze with expression of synaptic molecules synaptophysin and
synapsin | and ultrastructural studies of brain region by magnetic reso-
nance imaging.

Results: Present study shows that there was a similar pattern of
increased expression of interleukin, protein kinase B, lipid peroxida-
tion with AChE activity, and a decrease in membrane fluidity, lipid per-
oxidation, antioxidant enzymes activity, and (GLUT1) expression in
brain of both aging and diabetes. On the other hand, metformin
treated groups exhibited significant reduction in helped to reverse the
age related changes studied, to normal levels. Metformin treatments
improved attention and memory functions with enhanced the levels
of synaptic molecules. Our data showed that exogenous administra-
tion of metformin brought these changes to near normalcy in diabetic
aging female rats.

Conclusions: The results illuminate mechanisms of neuroprotection
by metformin, and applying new strategies for control of age related
disorders including metabolic syndrome.
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Sotagliflozin (SOTA) leads to lower rates of clinically
relevant hypoglycemic events at any HbA1c level at
week 52 in adults with type 1 diabetes (T1D)

T. Dannel, J. Pettus?, A. Giaccari®, B. Cariou®, H.W. Rodbard?>,

S.A. Weinzimer®, M. Bonnemarie’, S. Sawhneys, S. Wang9, R. de
Cassia Castro?, S.K. Garg®

1Kinder- und Jugendkrankenhaus AUF DER BULT, Diabetes-Zentrum fiir
Kinder und Judendliche, Hannover, Germany, 2VA San Diego Healthcare
System and Department of Medicine Division of Endocrinology and
Metabolism, University of California, San Diego, United States, SCenter
for Endocrine and Metabolic Diseases, Fondazione Policlinico
Universitario A. Gemelli IRCSS, Universita Cattolica del Sacro Cuore,
Rome, Italy, “I'institut du thorax, INSERM, CNRS, UNIV Nantes, CHU
Nantes, Nantes, France, °Endocrine and Metabolic Consultants, Rockville,
United States, ®Division of Pediatric Endocrinology and Diabetes, Yale
University, New Haven, United States, ’Sanofi, Paris, France, 8Lexicon
Pharmaceuticals, Inc., The Woodlands, United States, *Sanofi US, Inc.,
Bridgewater, United States, 1°Department of Medicine and Pediatrics,
School of Medicine, University of Colorado Denver, Aurora, United States

Objectives: Hypoglycemia (HYPO) is a major barrier in achieving opti-
mal glycemic control in T1D. Intensifying insulin therapy to lower
HbA;. is frequently accompanied by an increased risk of HYPO. In
two 52-week phase 3 studies (inTandem1 and 2), SOTA, a dual
sodium-glucose cotransporter 1 and 2 inhibitor as an adjunct to opti-
mized insulin therapy, produced significant reduction in glycated
hemoglobin (HbA;.) and body weight without increasing the risk of
severe HYPO compared with placebo (PBO) in adults with T1D. The
aim of this analysis was further to evaluate the HYPO profile of SOTA
added to insulin.

Methods: We analyzed rates of confirmed HYPO (Level 1, glucose
<70 mg/dL but 254 mg/dL in the study) and clinically important
HYPO (Level 2, glucose < 54 mg/dL in the study) in a patient-level
pooled analysis (n=1362) using a negative binomial model adjusted for
HbA;. at week 52.

Results: Rates of Level 1 HYPO events per patient year were 58.25,
44.86, and 45.68 for PBO, SOTA 200 mg, and 400 mg, respectively
(P< 0.05 vs PBO for both doses). Significantly lower rates (P< 0.0001
vs PBO for both doses of Level 2 HYPO were also observed (15.95,
11.51, and 11.13 for PBO, SOTA 200 mg, and 400 mg, respectively).
HYPO rate reduction was more pronounced at lower HbA;. with
SOTA vs PBO (Figure).
Conclusions: At week 52, overall Level 1 and 2 HYPO event rates
were 22%-30% lower with SOTA when used as adjunct to optimized
insulin therapy vs PBO and were reduced at any HbA. level, espe-
cially at lower HbA . values.

Figure. Estimated Number of (A) Treatment-Emergent Documented Level 1

Hypoglycemia Events and (B) Level 2 Hypoglycemia Events per Patient-

Year of Exposure from Baseline to Endpoint Adjusted on HbA,, at Week 52
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fLevel 1 hypoglycemia is defined as plasma glucose <70 mg/dL but 254 mg/dL;
Level 2 hypoglycemia is defined as plasma glucose <54 mg/dL.

Note: Data were first presented at the American Diabetes Association”
s 78th Scientific Sessions, June 7-11, 2019, San Francisco, California,
USA, then at the European Association for the Study of Diabetes 55th
Annual Meeting, September 16-20, 2019, Barcelona, Spain.

Clinical Trial Registration: NCT02384941; NCT02421510

Support: Sponsored by Lexicon Pharmaceuticals, Inc., and Sanofi
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Insulin Glargine 300 U/mL (Gla-300) provides
effective glycemic control in youths with type
1 diabetes (T1D): the EDITION JUNIOR study

T. Danne’, W.V. Tamborlane?, O. Malievsky3, D. Franco?,
T. Kawamura®, M. Demissie®, E. Niemoeller®, H. Goyeau7,
M. Wardecki®, T. Battelino”

LChildren's Hospital Auf der Bult, Hanover Medical School, Hanover,
Germany, 2Yale University School of Medicine, Department of Pediatrics,
New Haven, United States, 3Republican Children's Clinical Hospital,
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Department of Hospital Pediatrics, Ufa, Russian Federation, *CPCLIN
Clinical Research Center, Sao Paulo, Brazil, >Osaka City University Gradu-
ate School of Medicine, Department of Pediatrics, Osaka, Japan, éSanofi,
Frankfurt, Germany, 7Sanofi, Chilly-Mazarin, France, 8Sanofi, Warsaw,
Poland, 9University Children's Hospital and Faculty of Medlicine, Univer-
sity of Ljubljana, Ljubljana, Slovenia

Introduction: Gla-300 is a second-generation basal insulin analog,
approved for the treatment of diabetes in adults, with a longer dura-
tion of action and lower hypoglycemia risk than insulin glargine
100 U/mL (Gla-100).

Objective: To test the non-inferiority of change in HbA;. and to com-
pare safety and secondary efficacy endpoints of Gla-300 with Gla-
100 in youths with T1D aged 6-17 years.

Methods: This study (NCT02735044) was an international, multicen-
ter, open-label, two-arm, parallel-group, phase 3b trial. The main treat-
ment period was 26 weeks. Participants were randomized 1:1 to
once-daily Gla-300 (n=233) or Gla-100 (n=230), previous mealtime
insulin analogs were continued. Primary endpoint: change in HbA1.
from baseline to week 26. Secondary endpoints included change in

fasting plasma glucose (FPG) and achievement of glycemic targets

(HbA4. < 7.5 %; FPG <130 mg/dL [<7.2 mmol/L]). Safety endpoints
included hypoglycemia and hyperglycemia with ketosis.

Results: Baseline HbA;. and FPG were similar in both groups. Non-
inferiority of Gla-300 vs Gla-100 in HbA. reductions from baseline to
week 26 was demonstrated and change in FPG from baseline to week
26 was similar between groups (Table). Glycemic target achievement
was similar between groups. Incidence and event rates of documented
(<70 mg/dL [<3.9 mmol/L]) or severe hypoglycemia were similar
between treatment groups. Numerically fewer participants in the Gla-
300 vs Gla-100 group reported severe hypoglycemia (6.0% vs 8.8%).
The incidence of any hyperglycemia with ketosis was lower with Gla-
300 vs Gla-100 (6.4% vs 11.8%). No new or unexpected safety con-
cerns were identified.

Conclusions: Results show that Gla-300 provided similar glycemic
control to Gla-100 in youths with T1D. Both insulins had similar
safety profiles, but a trend towards lower risk of severe hypoglycemia
and hyperglycemia with ketosis was seen with Gla-300.Study spon-
sored by Sanofi (NCT02735044).

Efficacy autcomes |ITT peputation]® Gla-300 Gla-100 LS mean difference
(=133 [M=258) [a5% dj

HbA,, % Baweling (50} ERATET EA(09) Q00 |-0.37 82 D.ARF
L5 mean change Trom basekne o week 26 (5E) 04 0.1} 0diall

FFG (g L] Baseline (50} 2027 {20.3) 204.5(913] +0.25(-13.55 1o 15.04)
L5 mean change from baselbne to waek 26 (5E) -10.1 167} 23571

HbA, taget sbicvirment, o |3) A [95% I}
Hbdy, <7 5% at week 26 61262} {25 111|021 ta 1511
Hhdy, tarpet without documentd (<54 mgldl |10 mmeliL]] or siesere 10 |4a3) 11 (48] Q00 040 ks 205
Trplytiia

G narget schivvemont, n |3y R [95% I}
FRG £130mgidL (7.2 mmalil) o1 week 26 54 (275} B1{26.51 103037 to 1401
PP tarput without documented (254 mgddl [<3.0 mmelit]] or sisere 21194} 17(xr4] 127 0.0ks 231)
T glycemia

Safary suleemis [salety populataan)* Gla-300 Gla-10%

(w=133) IM=22E)

Participants experiencing RR [95% Cl}

1 hypaglycamic swent, n (%] Arrptima (34 k) documentd (710 =il 51,9 mmcli]) or sevare 226 (%0 20308 Q.09 096 b2 103
Kocimal documented 70 gl [3.9 meli]] or sevre (00:00-05:53 B) 163 [70.0] 1504702} 100|038 113)
Airgtirra (34 b severe 14 604 0581 QGE 035601301

Asnualized rates of hypoghcemsic svents, Rate ratig {955 OI)

numbar af svants Arrgtiema 34 k) documentid (570 =idl |30 memclit]] or sevare 10,341 {80.3) 0T [920] A0 0daa 117

[FanE per paniipan year| Kocimal documented (370 mgidl [s3.9 mmoliL]| or severe (00:D0-05:53 B) 333 |B.1} ETS(1.E) 1.03 020 0o 132)
Airvgtirra (24 by severe 21 (.13} 30 {0.27) Q6032 to 150)

TEAES Partcipams with any TEAE, n [%) 15 [BE.2| 150 E5.8)
Farticipants with 21 TEAE of hyperghycemia and ketosis, n (%] 15 (6.4} TiLE

ThalTT vincludes all r patiems of whesher the reatment was used anc was anzhyzed actording o the treatment group allocates atr.  PThe sadel

by
wrk dhefined ay tha randamiced popal aticn whe recetad 31 dose ar part of a dese of Gla-300 or Gla- 100 and wirk analyzed acconding b treatmimt receed. ‘Mon-infercrity of Gla-300 e Gl-100 in Hhd,;

reductions from bascline o week 26 demornstrated.

Change from baseline to week 25 Hhas, and FRG wene assessed using @ meltipe imputations approach followed by analysis of covaniance; LS mean and LS meon diferences Biween groups were
comisined using Rubin's formuta, To sssess non-inferiority of the primany endpoint (Hhay mcuchions from basebne toweet 16], she spper bound of the twa-sded 55% €1 for the dfference in the mean
change in Hbkj. Betwosn Gla-300 and Gla-100 wis compared with the nos-inlerier ity margin of 03 % How,.. The prepartion of ganicipams reaching Kby, and FPG Largess and proportion of participants
with 21 hypoghycemic esent in each category was compared between treatment groups usng Cochran-Mantel-Haenstel mettad. Race ratio based on a negative biramial model, Other safety analyses were

aalyred descriptividy,

Cl, condid ence imenad, FRE, fasting plasma glucese, ITT, intenteo-nean; LS, keadt squares; RR. relative risk; 50, standard desiation; SE, standand errar; TEAE, reaimen Lemengent Sohaerse event

[Table.]



POSTER ABSTRACTS

Posters on Display - New Insulins and Pharmacologic Agents

P241

To evaluate the efficacy and safety of the
IDegAspart in type 1 diabetic patients

R. Gokalani®, B. Saboo?, D. Panchal?, N. Parikh?

Diacare Arogyam- Diabetes and Hormone Clinic, Diabetes, India, India,
2Diacare - Diabetes and Hormone Clinic, Diabetes, Ahmedabad, India

Methods: 16 patients' data were collected in 24 months duration
from case record. Patient's demographic details along with baseline
glycemic parameters and medications were studied.

Inclusion: Type 1 diabetes

Age: more 16 years

Duration: more than 1 year with disease

Mean HbA1c:10.19%, FBS :192.68 mg/dl, PPG:274.68 mg/dI

The study was carried out retrospectively at Arogyam Health Care
Centre-a tertiary diabetes clinic in Ahmedabad, India. These patients
were prescribed with IDegAsp once along with bolus insulin, in order
to achieve targeted blood glucose range. The previous prescription
included a basal bolus regimen

Patients were advised SMBG, diet control & moderate exercise. The
dose was titrated whenever required telephonically if FBG was above
130 mg/dl & PPG was above 180mg/dl. These patients were studied
for 2 year and follow up was scheduled every 3 months.

Result: After follow up at 6-7 months, the mean change in HbA1C
after initiating patient on IdegAspart was 1.67, FPG 40.37mg/dl and
PPG 80.12 mg/dl. The change in body weight was marginal and
numerically lower rate of hypoglycaemia.

Conclusion: IDegAsp provides similar, non-inferior glycemic control to
a standard basal-bolus regimen in patients with type 1 diabetes
mellitus, with additional benefits of significantly lower episodes of
hypoglycemia (particularly nocturnal) and fewer daily insulin

injections.

P242
Evolution of the designs of the sitagliptin pediatric
clinical studies

R.R. Shankar®, V. Pozharskayal, K. Leightl, R.S. Newfield?, A. Deeb?,
R. Garcia®, C.A. Rosario®, C.K. Saha®, N. Shehadeh’, Y. Samoilova®,
S.S. Engel, M.Y. Jalaludin®, P.S. Zeitler*®, K.D. Kaufman®

IMerck & Co., Inc., Kenilworth, United States, 2 University of California,
San Diego, United States, >Al Mafraq Hospital, Abu Dhabi, United Arab
Emirates, “El Hospital San Jose, Nuevo Leon, Mexico, 5Hos,oital General
Plaza de la Salud, Santo Domingo, Dominican Republic, SIndiana Univer-
sity School of Medicine, Indianapolis, United States, ”’Rambam Medical
Center, Haifa, Israel, Siberian State Medical University, Tomsk, Russian
Federation, °University Malaya Medical Centre, Kuala Lumpur, Malaysia,
1OUniversity of Colorado Anschutz Medical Campus, Aurora, United
States

Objectives: Approved antihyperglycemic therapies for pediatric
patients with T2D are currently limited to metformin and insulin.
Sitagliptin is being evaluated in 3 studies in patients 10-17 years of
age with T2D: sitagliptin as initial oral therapy, MK-0431 P083;

sitagliptin as add-on to metformin administered as a fixed dose combi-
nation (FDC), MK-0431A P170; and sitagliptin as add-on to metfor-
min extended-release administered as an FDC of sitagliptin and
metformin XR, MK-0431A XR P289.

Methods: The studies, conducted to fulfill post-marketing requirements
and a Pediatric Investigation Plan (EU), were initiated between 2011 and
2013; enrollment completed in 2018. Study protocols were amended
since initiation to accommodate regulatory agency requirements, reduce
patient burden related to study conduct, and improve patient accrual.
Results: Major amendments to the protocols and their rationales are
summarized in the Table. The impact on enrollment of 2 amendments
common to all 3 studies were quantifiable. Of patients randomized
after approval of an amendment that broadened the HbA1c entry cri-
terion (from lower limit of 7.0% to 6.5%), ~34% in P083, ~20% in
P170 and ~20% in P289 had a baseline HbAlc between 6.5% and
6.9%. Of patients randomized after approval of an amendment to
include patients on background insulin, 11% of patients in PO83, 22%
in P170, and 19% in P289 enrolled on background insulin.
Conclusion: Despite reports of increasing prevalence of T2D in pedi-
atric populations, these trials are difficult to enroll for a variety of rea-
sons. Our experience and the results of various study amendments
indicate that flexibility in trial design may be required to enroll such

studies.

Table Summary of major amendments to Protocols 083, 170 and 289.

Major Design features/Change Rationale

Changes in Study Procedures

Metformin monotherapy arm dropped
from PO83 leaving only sitagliptin and
placebo arms

Primary endpoint of P083 changed from | Agency requirement
16 to 20 weeks
Clinic visits reduced from 13 to 11 (P083) | Suggested by investigators to ease patient burden and
and from 9 to 6 (P170); number of visits | improve recruitment

with fasting requirement reduced (both)
Inclusion of a dental sub-study in P083

To enhance enrollment into sitagliptin treatment arm:
endorsed by agencies as metformin therapy profile is well-

Erabl ofd
reviewer (agency requirement)
To collect longer-term safety data and to facilitate pooling
data with P289 (see below)

Agency position change, requirement withdrawn

by an independent

A 34-week extension was added to the
P170 20-week base study
Assessment of swallowability in P289
interim analysis dropped
In all studies, patients who discontinued | Required by the agency to reduce missing data in clinical
study medication to be urged to trials

in the study
Changes in Inclusion Criteria
Diagnosis of T2D for PO83 may occur
both prior to (originally) or at screening
HbA1c entry criteria changed for all
studies: 6.5% (not 7.0%) to 10.0%
Inclusion of patients on background
insulin in all studies
Other Changes
Sample sizes reduced to 290 evaluable
patients/arm in all studies

To improve recruitment

Suggested by investigators to improve recruitment

Acceptance from agencies to include these patients to
improve recruitment

Acceptance from agencies to:
1. reduce power to 80% in pediatric T2DM studies;
2. pool data from P170 and P289

P243

InRange: a randomized controlled trial comparing
Gla-300 vs IDeg-100 in people with type 1 diabetes
(T1D) using continuous glucose monitoring (CGM)

S. Edelman?, Z. Bosnyak?, T. Bailey®, R. Bergenstal®, A. Cheng”,
T. Battelino®
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University of California, San Diego, United States, 2Sanofi, Paris, France,
SAMCR Institute, Escondido, United States, *International Diabetes Cen-
ter Park Nicollet, Minneapolis, United States, >University of Toronto,
Toronto, Canada, ®University Children's Hospital, Ljubljana, Slovenia

Introduction: Insulin glargine 300 U/mL (Gla-300) and insulin
degludec 100 U/mL (IDeg-100) have shown slightly different pharma-
cokinetic/pharmacodynamic profiles; however, the first head-to-head
randomized controlled trial in insulin-naive people with type 2 diabetes
(T2D) demonstrated similarity in clinical endpoints, except during the
0-12 week period when results were in favor of Gla-300 for anytime
hypoglycemia.

Objective: InRange aims to assess the clinical impact of Gla-300 and
IDeg-100 in people with type 1 diabetes (T1D) by assessing primarily
continuous glucose monitoring (CGM) endpoints.

Methods: The study will include approximately 340 people with T1D
aged 18-70 years, on a basal + mealtime insulin regimen for 21 year,
and HbA;. 27 % and < 10 %. The screening period (1-2 weeks) will be
followed by a 4-week run-in (background insulin treatment optimiza-
tion including 2-weeks baseline CGM) and a 12-week randomized
treatment period after basal insulin switch to Gla-300 or IDeg-100
(titrated to the target glucose range without hypoglycemia). During
the randomized period, CGM will be performed at weeks 11-12
according to the most recent CGM consensus statement and ADA
guidelines. The primary endpoint will be analyzed using a mixed-effect
model with repeated measures approach.

Conclusions: The objectives are to assess the percentage time in
range for glucose (70-180 mg/dL [3.9-10 mmol/L]) (primary endpoint)
at week 12, and glucose variability (reported as coefficient of variation
[total, within day, between day]); in addition to other clinical out-
comes such as occurrence and frequency of hypoglycemia (severe;
documented symptomatic; and asymptomatic (<70 mg/dL
[< 3.9 mmol/L], < 54 mg/dL [< 3.0 mmol/L])).

Supported by: Sanofi, EudraCT: 2017-002756-91
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Clinical trial of the use of sitagliptin in pediatric
patients with T2D: baseline characteristics
M.Y. Jalaludin?, R. Garcia®, R.S. Newfield®, C.A. Rosario®,

Y. Samoilovas, N. Shehadeh®, Y. Zhang7, L.W. Scherer’, C.K. Saha®,
S.S. Engel’, P.S. Zeitler?, K.D. Kaufman’, R.R. Shankar’

University Malaya Medical Centre, Kuala Lumpur, Malaysia, 2El Hospital
San Jose, Nuevo Leon, Mexico, 2University of California, San Diego,
United States, 4Hospital General Plaza de la Salud, Santo Domingo,
Dominican Republic, >Siberian State Medical University, Tomsk, Russian
Federation, °Rambam Medical Center, Haifa, Israel, "Merck & Co., Inc.,
Kenilworth, United States, éIndiana University School of Medicine,
Indianapolis, United States, 9University of Colorado Anschutz Medical
Campus, Aurora, United States

Objective: MK-0431-P083, a multinational, 54-week, phase |l study
of the DPP-4 inhibitor sitagliptin as initial oral therapy in patients
10-17 years of age with T2D, was initiated in 2012 and completed
enrollment in 2018.

Methods: A total of 201 patients with T2D who were either drug-

naive or on insulin alone at study entry were randomized and treated.

Baseline characteristics of this population were summarized in a pre-
liminary analysis and are presented below.

Results: Mean+SD age was 14.0 +2.0 years, ~58% were < 15 years of
age, and ~61% were female. The majority (~53%) were White, 14.9%
were Asian, 5.5% were Black, and ~19% were multiracial; ~37%
described themselves as Hispanic. The mean+SD duration of T2D was
0.7 £ 1.2 years, with ~17% of participants having a duration 21 year.
Approximately 11% of participants were on insulin at study entry.
Data for continuous endpoints are presented as mean + SD. BMI was
32277 kg.m‘z, waist circumference was 100.9 + 17.5 cm, systolic
and diastolic BP were 115.5 + 10.6 mm Hg and 70.5 + 8.5 mm Hg,
respectively, A1C was 7.5% * 1.0, FPG was 138.3 + 45.2 mg/dL, tri-
glycerides were 137.4 +73.8 mg/dL, eGFR (calculated using the
MDRD formula) was 200.4 + 61.1 mL/min/1.73 m?, ALT and AST
levels were 27.3 + 18.4 IU/L and 21.6 + 9.8 IU/L, respectively. Among
females, ~71% had Tanner IV-V breast development, and among
males, ~63% had Tanner IV-V testicular development. These baseline
data show that most participants in this study were drug-naive, with a
relatively short duration of T2D, and were predominantly female,
White, and sexually mature. They were significantly obese, with cen-
tral adiposity.

Conclusion: Except for race, the demographic and anthropometric
characteristics and the A1C and FPG of the participants in this global
study are consistent with previous reports of patients predominantly
from the United States. In addition, these baseline data confirm

reports of glomerular hyperfiltration in pediatric patients with T2D.
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Changes observed during the screening period in
patients enrolled in the sitagliptin clinical study MK-
0431 P083

C.A. Rosario®, M.Y. Jalaludin?, R. Garcia®, R.S. Newfield?,
Y. Samoilova®, N. Shehadeh®, A. Pong7, M. Zilli®, C.K. Saha?,
S.S. Engel’, P.S. Zeitler'®, K.D. Kaufman’, R.R. Shankar’

Hospital General Plaza de la Salud, Santo Domingo, Dominican Republic,
2University Malaya Medical Centre, Kuala Lumpur, Malaysia, °El Hospital
San Jose, Nuevo Leon, Mexico, 4University of California, San Diego,
United States, >Siberian State Medical University, Tomsk, Russian Federa-
tion, SRambam Medical Center, Haifa, Israel, ”Merck & Co., Inc., Kenil-
worth, United States, MSD Argentina, Buenos Aires, Argentina, °Indiana
University School of Medicine, Indianapolis, United States, 1°University of
Colorado Anschutz Medical Campus, Aurora, United States

Obijectives: MK-0431-P083, a 54-week phase Il study of the DPP-4
inhibitor sitagliptin as initial oral therapy in patients 10-17 years of
age with T2D was initiated in 2012 and completed enrollment in
2018. After informed consent was obtained, patient screening was ini-
tiated with a screening visit (V1), followed by a single-blind, placebo
run-in (V2) for 1 week, after which they were randomized
(V3,N = 201).

Methods: The changes observed in select laboratory and anthropo-
metric parameters in these 201 patients between V1 and V3, and
adverse events (AEs) reported during the 1-week placebo run-in
(V2 to V3), were summarized in a preliminary analysis. Results (mean

+ SD [95% confidence interval]) are presented below.
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Results: Between V1 and V3 (25 + 7 days, median 23 days), HbAlc
decreased from 7.7% + 1.0 to 7.5% * 1.0, a change (A) of -0.23%
+0.67 (-0.32, -0.13), while FPG was unchanged. Changes were also
observed in ALT (A: -2.55 + 11.21 IU [-4.15, -0.95]) and AST (A: -1.93
+9.08 IU [-3.22, -0.63]). Weight and lipid parameters were
unchanged. Between V2 and V3, 75 AEs were reported for 40 patients
(~20% of the randomized patients). Of these AEs, 3 were assessed to
be drug-related by the investigators: 2 AEs of nervousness and dys-
pepsia in 1 patient, and an AE of worsening gastroesophageal reflux in
another. None of the 75 AEs were assessed to be severe, and none
led to discontinuation from the study.

Conclusion: These data suggest that changes may be observed in gly-
cemic parameters during a screening period of < 4 weeks. Further-
more, during the 1-week placebo run-in period, AEs were reported for
nearly 20% of patients; remarkably, despite being told that patients
received only placebo during this period, investigators considered

some of the AEs to be drug-related.
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The impact of sotagliflozin (SOTA), a dual sodium-
glucose cotransporter (SGLT) 1 and 2 inhibitor, on
renal function, albuminuria, systolic blood pressure
(SBP) and diastolic blood pressure (DBP) in adults
with type 1 diabetes (T1D)

D.H. van Raalte?, P. Bjornstadz, F. Persson®, R. de Cassia Castro®,

S. Wang? D.R. Powell®, H.J.L. Heerspink®, D. Cherney’

1Amsterdam University Medical Center, Amsterdam, Netherlands, 2Divi-
sion of Pediatric Endocrinology and Division of Nephrology, University of
Colorado School of Medicine, Aurora, United States, 3Steno Diabetes
Center, Copenhagen, United States, *Sanofi US, Inc., Bridgewater, United
States, >Lexicon Pharmaceuticals, Inc., The Woodlands, United States,
SUniversity of Groningen, Department of Pharmacology, Groningen, Neth-
erlands, ”Division of Nephrology, University of Toronto, Toronto, Canada

Objectives: SGLT2 inhibitors reduce cardiovascular risk and diabetic
kidney disease (DKD) progression in type 2 diabetes (T2D). As several
mechanisms of DKD progression overlap in people with T2D or T1D,
we assessed if SOTA had renoprotective effects in T1D.

Methods: In a 52-week pooled analysis of the inTandem1 & 2 trials,
1575 adults were randomized to SOTA 200 mg, 400 mg, or placebo
(PBO) plus optimized insulin therapy. Mean changes in estimated glo-
merular filtration rate (eGFR), urinary albumin-to-creatinine ratio
(UACR), SBP and DBP from baseline to week (W) 52 were compared
with PBO.

Results: From a baseline eGFR (+SEM) of 89.3+0.86 mL/min/1.73 m?,
mean eGFR reduction was -2.500.63 mL/min/1.73 m? vs PBO after
4 weeks for SOTA 200 mg; a similar change was observed with
400 mg (P< 0.0001 for both). From W4 to W52, although lower than
PBO, eGFR tended to return toward baseline. At W52, eGFR was
-1.96+0.76 (P=0.01) and -0.49+0.76 mL/min/1.73 m? (P=0.52) for
SOTA 200 mg and 400 mg vs PBO, respectively. SBP and DBP
decreased significantly with both doses of SOTA vs PBO. In adults
with baseline UACR 230 mg/g, UACR decreased by 23.7+12.9%
(P=0.05) and 18.3+13.8% (P=0.18) for SOTA 200 mg and 400 mg,
respectively vs PBO. Increases in serum albumin and hematocrit at
W12 persisted at W52 with both SOTA doses (P< 0.01).

Conclusion: In adults with T1D, SOTA 200 mg was associated with
short- and long-term hemodynamic changes in eGFR and lower
UACR. SOTA 200 mg and 400 mg lowered BP and induced mild
hemoconcentration. The renal hemodynamic profile of SOTA in T1D
is comparable to SGLT2 inhibition in T2D.

Note: Data were first presented at the ADA’s 78th Scientific Ses-
sions, June 7-11, 2019, San Francisco, California, USA, then at the
EASD’s 55th Annual Meeting, 16-20th September 2019, Barcelona,
Spain.

Clinical Trial Registration: NCT02384941; NCT02421510

Support: Sponsored by Lexicon Pharmaceuticals, Inc., and Sanofi.
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Characteristics of type 1 diabetes mellitus in
children and adolescents with Down's syndrome in
a non-Caucasian population

D.M.F. Pessoa®, N.L.R. Soares?, G.D.S. Dantas?, V.D.F.T. Fernandes®,
R.M. Noronha?, L.E.P. Calliarit

lrmandade da Santa Casa de Sao Paulo, Pediatric Endocrinology, Sao
Paulo, Brazil, 2lrmandade da Santa Casa de Sao Paulo, Pediatrics, Sao
Paulo, Brazil, 3Hospital Infantil Darcy Vargas, Pediatric Endocrinology,
Sao Paulo, Brazil

Introduction: Down's syndrome (DS) is a genetic disorder caused by
the presence of a third copy of chromosome 21. Patients with DS
have higher risk of developing type 1 Diabetes Mellitus (T1D) and
may have specific clinical features when compared to T1D patients
without DS. The low number of patients with this association may be
a limitation for developing larger studies. To the best of our knowl-
edge, there is no published data about T1D in DS subjects in non-
Caucasian populations.

Objective: To
adolescents with DS and T1D (DS+T1D) in a non-Caucasian

population.

evaluate clinical aspects of children and

Method: An observational, descriptive, cross-sectional and controlled
study was performed, comparing patients with DS and T1D to
patients with T1D without DS from two academic Hospitals in Sao
Paulo, Brazil. Data were obtained accessing medical records and sta-
tistical analysis was done using Sigma Stat 3.5 program. Patients with
DS and T1D younger than 18 years of age were included. The control
group was paired by sex and age, in a proportion of 2 controls : 1 DS
+T1D patient.

Results:

Conclusion: In a non-Caucasian population, patients with DS devel-
oped diabetes earlier, used a lower insulin dose and achieved better
metabolic control than T1D patients without DS. The results were
similar to those described in Caucasian population. Further studies are

still needed to try to identify causes for these differences.

DS + T1D
n=27 patients 9
Age (years) (SD) 9,7 (3,1)
Gender (M/F) 4/5
Age at diagnosis - y (SD) 49 (3,9)
< 2 years at diagnosis - n (%) 3(33%)
DKA at diagnosis - n (%) 5 (55,5%)

BMI Zscore (variation)
HbA1c - % (SD)
Total daily insulin dose - U/Kg/d (SD)

7,2(0,6)
0,7(0,2)

[Characteristics of patients with DS+T1D and controls (T1D without DS)]

0,4 (-0,05 t0 0,9)
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Improvement in metabolic control in migrant
children with type 1 diabetes moving from Central
America to Chile

R. Roman?, M. Pichott?, A. Avilal, Y. Letelier®, J. Linares®, X. Gaete?,
V. Mericqi, F. Cassorla®, E. Codner?

Lnstitute of Maternal and Child Research University of Chile, San Borja
Arriaran Hospital, Santiago, Chile, 2Finis Terra University Faculty of Medi-
cine, Santiago, Chile, 3Antofagasta Regional Hospital, Antofagasta, Chile

Background: During recent years, migration to Chile has increased
abruptly. Currently, 5.5% of the population was born in another
country.

Objective: To describe the clinical characteristics and metabolic con-
trol in a group of migrant patients (MP) with type 1 diabetes (T1D)
who were admitted to two public hospitals in Chile since 2010.
Method: Patients with T1D, who were born in another country, cur-
rently under control in the pediatric unit of 2 tertiary care hospitals in
Chile, were evaluated in a descriptive retrospective study.

Results: twenty seven MP were identified. Twenty patients were
diagnosed before migration (PRE-M) (Table), admitted in Chile with
T1D duration of 3.4 + 2.5 years. Seven patients had T1D onset once
they were living in our country (POST-M).

The MP natal countries were: Venezuela (74%), Colombia (15%), and
the remaining were other countries from Central America and Peru
(11%). MP represent 12% and 3.5% of the total T1D population
served by each hospital. The first MP was admitted in 2012 but most
of MP were admitted in the 2016-2019 period (93%).

HbAlc was lower in the last medical visit compared to admission
(p < 0,05, Table), and a higher proportion of patients were, using insulin
and sensitivity ratios, carbohydrate counting and using insulin analogs.
Conclusion: Patients with T1D who have migrated recently from Ven-
ezuela and Colombia to Chile show an improvement in HbA1c levels
and had learned skills to do intensive insulin treatment. Only recently,
migrant patients are part of the population under care in Chilean pub-

lic hospitals.

CONTROLS P
18 ns
9,6 (3,0) ns
8/10 ns
6,4 (3,0) ns
1(5,5%) < 0,05
10 (55,5%) ns
0,3(-0,02 to 0,9) ns
9,1(2,0) < 0,05
1,0(0,3) <005
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T1D Onset Visit Age (y) HbA1C (%)

Pre-M N=20 First Admission in Chile 9.0+3.9 11.0+£22
Last 9.9+48 8.8+ 1.7*

Post-M n=7 Onset Admission 8.7+43 10.6 2.9
Last 10.6 5.4 8.2+ 2.3%

NPH (%) Rapid Analog (%) Fix Doses (%) Carb.Count (%)
40 75 85 10

0 100 45 85

() () () ()

0 100 42 48

[Metabolic control and type of treatment in MP. Data is shown as mean + SD or % of MP at first admission and during the last medical visit.]
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“Insulin Akshayapatra” for childhood onset type
diabetes in India: three decades [1987 - 2019]
dreams, challenges, failures and successes from India

K. Haridas®, M.S. Vaishnav?, A. Govind?, S. Reddy®, N. Gaekwad?,
S. Dinesha®, M. Narayanaswamy4, R. Harsha®, M. Chitra®,

J. Thimmaiah?, N. Gargl, R. Kashivishwanath?, A. Hegdel, Diabetes
Endocrinology Study Group Samatvam Jnana Sanjeevini

1Jnana Sanjeevini Medical Center and Diabetes Hospital, Diabetes Endo-
crinology, Bangalore, India, %Indian Institute of Science, Center for Nano
Science and Engineering, Bangalore, India, *Samatvam Endocrinology
Diabetes Center, Diabetes Endocrinology, Bangalore, India, 4Samatvam
Science and Research for Human Welfare Trust, Diabetes Endocrinology,
Bangalore, India

Introduction: “AKSHAYAPATRA” (Sanskrit: 3Ts9=T(¥) meaning inex-
haustible vessel, is an object from Hindu mythology. It was a wonder-
ful vessel given to Yudishtira by the Lord Surya, which held a never-
failing supply of food to the Pandavas every day.

Providing FREE insulin, comprehensive medical care and social sup-
port for all poor and needy T1DM children.

Objectives: lllustrate difficulties in management of pediatric TIDM in
resource limited settings and examine possibilities for further

improvement

year in India (approx.)

Cost

Item Notes
Rupees
Insulin 5840 Human insulin @ 40 units per day
Blood Glucose Strips | 8000 Average 400 strips per year
Insulin Syringes 1500 Average 200 Syringes per year
Laboratory Tests 2500 HbA1C, § Creatinine, Urine Microalbumin, CBC, TSH, Eye- Fundus
Transportation 2000 1 Specialist, 6 general doctors visits
Total 19840

In the event of need for hospitalisation the expense could well exceed Rs 16000 per hospitalisation
(Median cost)

| strategies Perceived Successful
Effectiveness | Implementation
Score [0-10] | Score [0-10]
| Individual Counselling: Initial, Continued, Reinforcement 10 8
Group Counselling: Classes, Seminars, Workshops 8. 16
| 24 hour helplines: Short term problem solving, Emergencies 10 |10
| Peer counselling: Motivation by achievers — Role models 8 a4
| Learning resource materials: Age, Literacy, Language tailored | 6 |14 |
| Residential camps: Learning + Fun + Confidence building 6 12 |
| “Glving Tree": Friends of DISHA Stars — Support a Child 6 12
| Scholarship grant for school and college education 6 12
Mental Health Clinic: Psychology and Psychiatry services 8 |4

Methods:

DISHA Free Diabetes Clinic for the Poor [1987 - Ongoing]: Since
2011, 386 children are receiving enhanced support - free insulin
[Basal bolus insulin (meal time regular + bedtime NPH) 100%)], syrin-
ges, health counselling, 24 h help lines, BG meters, 30 BG strips/
month and limited biochemical evaluations [Changing Diabetes in
Children/Life for Child with Diabetes].

Results: [Mean]Successes: QID insulin= in 100%, SMBG Quantity
Score (number of tests performed per month)= 28/30; SMBG Quality
Score= 9/10; and SMBG Accuracy Score: 9.8/10; Self-insulin adjust-
ment score= 6/10; HbA1C trend (%) Improvement: 39%; Stable: 50%;
Worsening: 11%; HbAlc< 8%= Enrolment: 11%, Latest: 23%

Failures: Self-urine ketone testing< 10%; Glucagon injection at home/
school= 0% [unaffordable]

Strengths: Led by pioneers in diabetes health education in India, dedi-
cated staff/ volunteers/ peers [Motto: Service with Devotion], long
experience.

Limitations: Need for more structured programs, meagre finances,
volunteer manpower time shortage.

Conclusions: In a resource limited setting, philanthropy based health
education, counseling and psychosocial support has improved health
and welfare in children with diabetes in our community. However,
more systematic, committed and culture sensitive [including "Out of
Box"] programs are necessary to bridge the health education / care

gap between haves and have nots.
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Type 1 diabetes mellitus in Pointe-Noire:
epidemiology, glycemic control, outcomes and
challenges

C.L. Elenga-Bongo?, E. Bouenizabila?, R.L. Mayanda Ohouana?,
L.A. Bugova’, C.C. Yidika-Moussavou®, C.F. Malonga®,
H.G. Monabeka?

University Marien Ngouabi/General Hospital Adolphe SICE, Endocrinol-
ogy, Pointe-Noire, Congo, 2University Marien Ngouabi, Endocrinology,
Brazzaville, Congo, 3Kabardino-Balkarian State University, Internal Medi-
cine, Nalchik, Russian Federation, *General Hospital Adolphe SICE, Endo-
crinology, Pointe-Noire, Congo, >General Hospital Loandiili of Pointe-
Noire, Endocrinology, Pointe-Noire, Congo

Background: Type 1 diabetes mellitus accounts for 5-10% of diabetes.
In developing countries there is a need of specialists and access to insu-
lin. Difficult access to insulin and lack of awarness lead to frequent
interruption of treatment, acute complications and early mortality. In
Pointe-Noire (Republic of Congo), the opening of the first specialized
endocrine service in 2010 and the its inclusion in the «Life for a Child»
in 2012 improved access to insulin and management of TIDM.
Objectives: To describe epidemiological aspects and appreciate glycemic
control and outcomes of patients living with TIDM in Pointe-Noire.
Patients and methods: Prospective study conducted in the endocrine
service of the General Hospital Adolphe SICE from 2010 a to 2019.
All T1D patients diagnosed during this period were included.
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Studied parameters: age, sex, incidence,duration of diabetes,
HbA1c,complications and mortality.

Data analyzed with epi-info 7.2.1.0, with use of Student test or Khi-2
and p< 0.05 significant.

Results: 136 patients were included during this period, 55.15% male
and 44.85% female. Mean age was 19.51+5.62 (range 1- 29 years),at
diagnosis 15.48+4.86(range 0O- 25 years). Mean duration of diabetes
was 3.65 years[range O- 18 years]. The highest incidence was
observed in 2014 with 21 new cases/ year. Typel represents 98.53%.
Glycemic control was poor mean Alcl(at inclusion)- 10.91+3.9%
(range 4.9-18.4], A1c3- 10.00+2,76.[range 5.7-15]

Mortality was 14.71% (n=20), 75.00% were diagnosed after 2012 and
died out of service, with mean age of 18.40 years| range 7-27] with
difference between male and female (p=0.017) and mean duration of
diabetes 3.22years [range 0-10].

Conclusions: Despite the existing programme improving access to
insulin in Pointe-Noire, management of T1DM is still difficult. The
incidence is increasing and mortality still high.Other factors(poverty,
lack of education) also influence on outcomes. Specific programs with
focus in improvement of education are highly required.
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Children, adolescents and young adults with type

1 diabetes with high HbA1c could fast safely in the
month of Ramadan - an observational study in
Bangladesh

B. Zabeen?, J. Nahar?, B. Ahmed?, N. Islam?, K. Azad*

Bangladesh Institute of Reserach and rehabilitation of Diabetes, Endo-
crine and Metabolic Disorders, CDiC and Paediatrics, Dhaka, Bangladesh,
2Bangladesh Institute of Reserach and rehabilitation of Diabetes, Endo-
crine and Metabolic Disorders, Paediatrics, Dhaka, Bangladesh

Objectives: Patients with uncontrolled type 1 diabetes mellitus
(TADM) are at a high risk for Ramadan fasting and are exempted from
fasting; however, most still insist on fasting. Our aim was to investi-
gate the ability, safety, frequency of complications and impact on gly-
cemic control in uncontrolled TIDM.

Methods: Seventy four Patients with TID who insisted on fasting
were enrolled prior to Ramadan. Patients with their caregivers were
given intensive education and instructions by Diabetes team on insu-
lin adjustment, home glucose monitoring and dietary adjustments.
Patients were divided into two groups according to their glycaemic
control; group A- HbAlc < 9% and group B- HbAlc 2 9%. HbA1C,
number of days fasted, number of hypoglycaemia, DKA episodes,
weight and insulin dose (before and after ramadan ) were compared in
the two groups.

Results: Mean age of 19.8+3.4 years, 38(51%) were males; all were on
multiple daily injections. Mean HbA1c was 9.7 + 1.7 prior to Ramadan.
The children could fast a mean of 22.9 £6.5 days. There was no signif-
icant difference in the frequency of hypoglycaemia between two
groups (P = 0.37). There was only one episode of severe hypoglyce-
mia. No diabetic ketoacidosis was reported in either group. Weight

gain and increased insulin dose requirement were observed in both

groups during Ramadan which were statistically significant. There was
significant reduction of Post Ramadan mean HbA1C in both groups
[group A -8.5+1.4 vs. 8.1 +0.65, (P = 0.0001) ] vs group B; 10.7
+1.3vs. 9.9 2.3, P =0.004)].

Conclusion: Children, adolescents and young adults with TID with
poor glycaemic control can fast safely during Ramadan with proper
education and intensive monitoring. Hypoglycemia is not uncommon
and glycemic control might improve during the month of Ramadan.
However, further studies with large population are recommended to
expand our knowledge in management of childhood diabetes during

Ramadan.
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Probability of MODY in a cohort of 209 Brazilians
with young onset diabetes

A.L. Fernandes Magalhaes?, F. Tedesco Motta?, A.E. Evangelista
Alcantara®?, P. Campos Franco®?, H. Ribeiro Cabral®, R. Hedili Silva
Costa®, A. Dantas Costa-Riquetto®?, L. Santos de Santana?, M. Gurgel
Te—lesl,2

1University of Sao Paulo, Diabetes Unit, Clinics Hospital, School of Medi-
cine, Sao Paulo, Brazil, 2University of Sao Paulo, Monogenic Diabetes
Group, Genetic Endocrinology Unit and Laboratory of Molecular & Cellu-
lar Endocrinology / LIM25, School of Medicine, Sao Paulo, Brazil

Obijectives: To assess the probability of MODY in a subset of Brazilian
individuals diagnosed with young onset diabetes mellitus (DM) using
the MODY Probability Calculator.

Methods: We evaluated 209 patients with DM diagnosed under
35 years of age, including 46 patients with MODY, 133 with type
1 diabetes and 30 with type 2 diabetes. Subjects of the first group
had a confirmed genetic diagnosis of MODY (32 MODY-GCK and
14 MODY-HNF1A). Patients treated with insulin within 6 months of
diagnosis were considered as having type 1 diabetes, otherwise they
were considered type 2. Clinical and laboratorial data of patients were
obtained from electronic medical records. To calculate the probability
of MODY we used the clinical prediction model developed by Shields
et al, University of Exeter, UK (www.diabetesgenes.org). Statistical dif-
ference of probabilities results among groups was performed using
the Kruskal-Wallis and Dunn tests.

Results: According to Kruskal-Wallis test, the probability results found
were statistically different among the 3 groups (p < 0.001). Median in
the MODY group was 75.5% (Q1 75.5 - Q3 75.5); 0.7% (Q1 0.7 - Q3
1.9) and 4.6% (Q1 4.6 - Q3 4.6) were in type 1 and type 2 patients,
respectively. Pairwise comparison also showed significant differences
in probability values: Type 1 x MODY (p < 0.05); Type 2 x MODY
(p < 0.05) and Type 1 x Type 2 (p < 0.05).

Conclusions: The MODY Probability Calculator was able to distin-
guish this rare subtype of diabetes from the more common types
(type 1 and type 2) in Brazilian individuals diagnosed under 35 years
of age. Studies with larger number of patients, including those with
clinical diagnosis of MODY and negative genetic test results, are nec-
essary to determine the sensitivity, specificity and ideal cut-off values

of probability in this population.
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The positive effects of family functioning and
resilience on health outcomes in Chinese youth with
type 1 diabetes

D. Luo?, J. Xu?, M. Zhu®, H. Wang?, D. Yan?, M. Li*

lPeking University, School of Nursing, Beijing, China, 2The First Affiliated
Hospital of Nanjing Medical University, Department of Endocrinology,
Nanjing, China, SThe First Affiliated Hospital of Nanjing Medical Univer-
sity, Nanjing, China

Aims: To examine the positive effects of family functioning and resil-
ience on health outcomes (self-management and glycemic control) in
youth with type 1 diabetes and to find out whether resilience medi-
ates the association between family functioning and health outcomes.
Methods: This study was a cross-sectional survey, followed the
STROBE guidelines. Participants were 204 Chinese youth who had
been diagnosed as type 1 diabetes. Family functioning, resilience, self-
management and diabetes distress were measured using self-reported
and standard measurement tools. Glycated hemoglobin (HbA1C) was
used to reflect glycemic control. The structural equation model was
used to test the hypothesized model.

Results: The final model accounted for 52.1% and 19.5% of the total
variance of self-management and HbA1C, respectively. The finding
suggested that resilience could directly influence self-management
(Bdirect=0.65, 95%Cl=0.52 to 0.82, p=0.009) and indirectly influenced
glycemic control(Bingirect=-0.31, 95%Cl =-0.48 to -0.18 p=0.010) by
self-management. Family functioning could only impact health out-
comes through resilience(See in Figure 1). The model was invariant
between mild-distress and severe-distress group.

Conclusion: In youth with type 1 diabetes, resilience improved self-
management, and, eventually, helped glycemic control, even in the
presence of diabetes distress. The results affirm the importance of
incorporating resilience assessment and family-based resilience inter-

vention into clinical care for youth with type 1 diabetes.
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From toy to tool: using water beads for insulin
storage in Haiti

M. Gilliganl'z, J. Linnes®3, J. von Oettigen2'4, K. Altenor?

1University of Minnesota, Medical School, Minneapolis, United States,
?Kay Mackenson Clinic, Montrouis, Haiti, Purdue University, Weldon
School of Biomedical Engineering, West Lafayette, United States, *“McGill
University, Health Center Research Institute, Montreal, Canada

Diabetes management in severely resource-limited countries such as
Haiti presents many challenges. In addition to the stigma surrounding
diabetes, lack of access to health care, disease education, and life-
saving insulin make diabetes a morbidity-bearing and often fatal dis-
ease.Insulin storage at 4°C is recommended, with one month at room
temperature (up to 25°C) acceptable. Proper insulin storage is essen-
tial, as significant degradation is seen at higher temperatures. In Haiti
and other tropical, low-income countries, access to refrigeration and
thereby proper insulin storage is severely limited. Commercially avail-
able storage devices, such as the Frio®Cooling Wallets, are cost-
prohibitive at 22-25$ per wallet. Alternative storage devices such as
Zeer pots are more accessible but are fragile and non-portable. This
project aimed to design and develop novel insulin storage devices that
are both efficacious and affordable (i.e. low-cost) for use in tropical,
resource-limited settings. All studies took place at the Kay Mackenson
Clinic in Montrouis, Haiti. Temperature and humidity data was col-
lected using Wireless Lascar Temperature/Humidity monitors placed
inside a homemade cotton bag filled with water beads, a Frio®
Cooling Wallet, and a Zeer pot. A hygrometer was used to measure
hourly ambient temperature and humidity, and evaporative cooling
efficacy was calculated using hourly temperature and humidity values.
The homemade device and Frio® Cooling Wallet demonstrated com-
parable cooling efficacy throughout, with an average of 71% and 73%
cooling, respectively. The Zeer pot demonstrated significantly
decreased cooling efficacy as compared to the other two devices, with
an average of 27% efficacy throughout (p< 0.05). Thus, the inexpen-
sive homemade prototype (cotton bag with water beads) was as effi-
cacious as preexisting insulin storage devices (Frio® bag and Zeer pot),

without the same financial and physical barriers.
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Assessment of cognitive dysfunction in a group of
Moroccan children and adolescents with type

1 diabetes mellitus

K. Boutahar?, F. Chigr?, A. Ahami®, M. Najimi?

Sultan Moulay Slimane University, Faculty of Sciences and Technologies,
Biology, Beni Mellal, Morocco, 2Sultan Moulay Slimane University, Faculty
of Sciences and Technologies, Beni Mellal, Morocco, 3Ibn Tofail University,
Kenitra, Morocco

Type 1 diabetes mellitus is one of the most common chronic diseases
in childhood. One of more recently appreciated complications are the
ones affecting the brain. particularly in childhood and adolescence,
when it undergoes significant myelination and synaptic pruning devel-
opment. Simultaneously, the young brain has a heightened and rapidly
changing metabolic demand. These unique properties have led to the
suggestion that the developing brain may be especially vulnerable to
glycemic extremes during childhood depending on the age and sever-
ity at which these extremes are experienced.

This study is designed to evaluate the cognitive abilities in
100 (55 boys and 45 girls) eligible type 1 diabetic children and adoles-
cent aged 6 to 16-year-old, to be compared to 100 same aged non

diabetic healthy peers.
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The cognitive functions evaluated include general intelligence mem-
ory, attention, executive function and processing speed, using a vari-
ety of cognitive tests. Other data such as demographic, school
performance and medical information were collected by
questionnaire.

Youth with type 1 diabetes showed slightly lower overall intellectual
function than comparison group. The domains of executive functions,
sustained attention and processing speed were particularly affected.
However, larger differences in cognitive function including memory
are seen among a subset of youth with early age of onset and greater
exposure to glycemic extremes (severe hypoglycemia, chronic hyper-
glycemia, and DKA).

Children and adolescents with early onset of diabetes and exposed to
glycemic extrems are at risk for negative effects on the developmental
trajectories of cognitive processes. It may be useful to include cogni-
tive screening in youth with type 1 diabetes—a practice that is not
currently part of routine clinical care for these patients—to be able to
detect alterations from normal development and provide supportive

measures.
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Oral diseases in a young population of patients
living with Type 1 Diabetes in Cameroon:
Epidemiological and clinical aspects

A. Bodieu Chetcha®, M. Matipz, L. Kamguial, M. Dehayeml,
C. Fomenky Njiandock?, E. Sobngwi®

1Central Hospital of Yaounde, Yaounde, Cameroon, 2Dijstrict Hospital of
Galim, Galim, Cameroon

Introduction: Diabetes has been unequivocally confirmed as a major

risk factor for periodontitis, which amplifies the immune response to

pathogenic oral germs and, therefore, amplifies the destruction of
periodontal tissues. On the other hand, severe periodontal diseases
induced by dental plaque will also alter metabolic control by inducing
insulin resistance.

Objective: To evaluate the frequency and typology of oral diseases
observed in a cohort of young patients living with type 1 diabetes in
Cameroon.

Methods: oral diseases were clinically assessed in 101 patients
(7-28 years of age) followed up in a project “Changing Diabetes in
Children” in Cameroon with diabetes and 101 non- diabetic control
subjects (12-29 years of age).

Results: Severe periodontitis was more common in T1DM patients
than in controls. The number of teeth with evidence of attachment
loss was significantly greater in patients with diabetes 28.8% vs
16.8% p = 0.032. patients with diabetes had significantly higher
plaque and gingival inflammation levels compared with control sub-
jects 46 + 31% vs 24 + 23% in controls p = 0.001 and 51 + 30% in
T1DM vs 19.2 +23% in control p <0.001. Halitosis and coated
tongue were more prevalent in diabetes patients 72.3% vs 25% con-
trols, p = 0.001 and 50.5% vs 15% controls, p = 0.03. The prevalence
of decays was high in both groups. The prevalence of oral diseases
was higher in TIDM patients with poor glycemic control. Diabetes
was correlated with the onset of oral diseases in our study
population.

Conclusion: The prevalence of oral diseases was high in our study
population, probably reflecting the situation in the general population.
These conditions were diagnosed in a context of low consumption of
oral health benefits coupled with a lack of knowledge about the two-
way relationship between type 1 diabetes and oral diseases.

Key words: oral diseases; type 1 diabetes; oral hygiene
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Nerve conduction studies in patients with type

2 diabetes mellitus and its correlation with HbAlc
S. Gupta®, N. Limbu?, P. Subedi?, R. Maskey?

1B.P.Koirala Institute of Health Sciences, Basic and Clinical Physiology,
Dharan, Nepal

Introduction: Diabetes mellitus is the most common cause of neurop-
athy worldwide. Electrophysiological parameters may be abnormal
even in newly diagnosed cases of Diabetes mellitus as it is insidious in
onset.

Objective:

1. To study pattern of neuropathy in type 2 Diabetes.

2. To correlate nerve conduction parameters with HbAlc.

Methods: This cross sectional, descriptive study included all the diag-
nosed cases of type 2 Diabetes (n= 20; age: 56+9.5) referred from
OPD. Nerve conduction study (NCS) were performed in median, ulnar,
tibial, common peroneal and sural nerve using Nihon Kohden machine
in Neurophysiology lab 2, BPKIHS.

Result: NCS were performed in 20 patients out of whom 17 patients
i.e 85% had axonal pattern, 3 patient i.e.15% had mixed (axonal and
demyelinating) pattern of neuropathy. Among sensory nerve; median,
ulnar and sural were involved and among motor nerve; median and
tibial nerve were mostly involved. Distal amplitude of median nerve
showed significant negative correlation with HbAlc (rt; r= -0.621,
p= 0.004; It; r= -0.690, p= 0.001) and nerve conduction velocity of
tibial nerve showed significant negative correlation with HbA1lc
respectively.

Conclusion: In type 2 Diabetes patients mostly axonal pattern of neu-
ropathy is seen. Distal amplitude and nerve conduction velocity were
negatively correlated with HbA1lc.
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Inherit “B” blood group and get diabetes for free!
S. Hasan?, S. Malik®

The University of Lahore, Lahore, Pakistan, 2University of Institute of
Public Health, Lahore, Pakistan, 3University College of Medicine and
Dentistry, Physiology, Lahore, Pakistan

Objectives: To measure the frequency of ABO and Rh(D) blood
groups in major local ethnic groups (Arains, Jutts, Maliks, Rajpoots etc)
along with frequency of familial diabetes in healthy subjects.

Subjects and methods: Blood testing for ABO and Rh (D) typing was
done (after informed consent) among 1000 unrelated students from
both genders in University College of Medicine and Dentistry stu-
dents of University of Lahore in association with their blood donor's
society over few months using finger prick method followed by rou-
tine slide method. Information about sub-ethnicity of subjects and
presence of diabetes in the family was inquired.

Results: Blood group "B" was the most predominant (n=374; 37.4%)

in both Rh positive and negative subjects, followed by blood group

“O”" (n=295; 29.5%), “A” (n=248; 24.8%) and “AB” (n=83; 8.3%). Major-
ity (n=882; 88.2%) of the subjects were Rh (D) positive and only
11.8% (n=118) were Rh negative. Subjects with blood group “A” and
“AB” had maximum frequency of Rh positivity (n=226; 91.1%) and
negativity (n=15; 18.1%) respectively. Most common sub-ethnicities
were “Araeens” with predominance of blood group “B” (41.3%)
followed by “Jutts” with blood group “B” (33.3%), “Maliks” with blood
group “A” (30.6%) and “Rajputs” with blood group “B” (43.2%). Blood
group “A” was most concentrated in “Butts” (36.8%) and blood group
“B” in Khokhars (72.7%). Blood groups “AB” as well as “O” were most
common in “Cheemas” with percentages of 25% and 37.5% respec-
tively. A total of 54% (46 out of 118) cases of paternal Diabetes and
52% (45 out of 116) cases of maternal Diabetes were concentrated in
blood group “B”.

Conclusions: The ethnic distribution of blood groups is important in
predicting familial diseases like diabetes possibly due to marriages
within same ethnicity in our population.

Key words: ABO, Rh(D), blood groups.
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The immediate and medium-term prognosis of
newborns of diabetic mothers at EHS Nouar Fadéla.
Preliminary findings; Oran, Algeria

D. Bouabida®

Faculty of Medicine Oran University / Nouar Fadela Hospital,, Médecine
Oran, Oran, Algeria

Introduction: the newborn of a diabetic mother is no longer "a colos-
sus with clay feet". The fetal prognosis is even worse than the diabe-
tes is old, and depends on the maternal glycemic balance.

Objective: was to evaluate the morbidity and mortality of newborns
of diabetic mothers

Materials and methods: This was a retrospective study, conducted
over 20 months, in the neonatology department ward between
January 1, 2017 and August 31 2018

Results: We recorded 6684 deliveries, of which 68 newborn couples
and their mothers with diabetes were the subject of our study Mater-
nal characteristics: maternal age: 32.5 + 5.67 years; gestational diabe-
tes: 66.2% of cases. Maternal risk factors: multiparty (63.2%) and
hypertension (27.9%). Obstetric outcome: 85.3%; was high. Neonatal
characteristics: the average weight of newborns was 3430 + 98 gr, of
which 10.3% were hypotrophies and 35.9% were macrosomic. Neona-
tal complications were represented by respiratory distress (16.2%),
prematurity (30.9%), jaundice (38.2%), and hypoglycaemia (47.1%).
Four deaths (4.04%) were recorded.

Conclusion: Diabetes in pregnancy is a known morbidity factor for
both mother and child. Thus, improving the fetal prognosis will require
the involvement of a multidisciplinary team before conception, during

pregnancy and delivery, and in the postpartum.
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Clinical profile of type 1 diabetes mellitus among
children in western part of Nepal

P. kanodia®

INepalgunj Medical college, Nepal, Pediatrics, nepalgunj, Nepal
Background: The objective of this study is to determine the clinical
profile of Type 1 diabetes mellitus (T1DM) among children.

Methods: Descriptive cross sectional study was conducted at
Nepalgunj Medical college, Nepalgunj Nepal, the western part of
Nepal. A total of 42 diabetic children of less than 20 years old diag-
nosed with T1IDM were included in the study. Data were collected via
semi-structured interviews and medical records of patients attending
diabetic clinic at the time of follow up.

Results: The mean age at diagnosis of disease was 11.1+4.9 years.
Polyuria 33 (78.6%) was found to be the commonest symptom
followed by polydipsia 27 (64.3%), weight loss 23 (54.8%) and poly-
phagia 13 (30.9%). The mean duration of symptoms before diagnosis
was 14.3+9.7 days. DKA was present in 25 (59.5%) children at the
time of diagnosis. Mean Glycosylated hemoglobin (HbA1c) value was
10.6+2.7. Obesity was observed in 9 (21.4%) children. Nine (21.4%)
children had family history of diabetes. In most of the cases, primary
caregiver was mother, among them only 24 (57.2%) had formal educa-
tion. Almost half of the caregivers were using FRIO, an insulin cooling
case, for insulin storage.

Conclusions: Polyuria was the most common presenting symptom
followed by polydipsia, weight loss and polyphagia. Moreover, most
of the children had landed up in diabetic keto-acidosis (DKA) at the
time of diagnosis. Therefore, community awareness programs should
be emphasized among parents and primary health care workers espe-
cially in rural areas regarding T1DM for early recognition and prompt

treatment.
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Camps Man Mohan (= Mind Endearing) for type
1 diabetes children and youth: challenges,
experiences and successes in resource limited
settings (1987-2019-Future ????) - (100% free to
the beneficiaries)

N. Gaekwad?, M.S. Vaishnav?, K. Haridas®, A. Govind®, S. Reddys,
S. Dinesha®, M. Narayanaswamy?>, M. Chitra3, J. Thimmaiah?,

N. Garg4, R. Kashivishwanatha, P. Ravikumar®, U. Dayashankar7,
V. Shivaraj", G. Ogleg, S. Chugh9, H. Dyameshlo, Diabetes
Endocrinology Study Group Samatvam Jnana Sanjeevini

1Samatvam: Science and Research for Human Welfare Trust, Endocrinol-
ogy Diabetes, Bangalore, India, ?Indian Institute of Science, Center for
Nano Science and Engineering, Bangalore, India, 3Samatvam: Science and
Research for Human Welfare Trust, Diabetes Endocrinology, Bangalore,
India, *Jnana Sanjeevini Medical Center, Endocrinology Diabetes, Banga-
lore, India, >Samatvam Endocrinology Diabetes, Endocrinology Diabetes,
Bangalore, India, ®Jnana Sanjeevini Medical Center and Diabetes Hospi-
tal, Endocrinology Diabetes, Bangalore, India, ”Samatvam Endocrinology
Diabetes Center, Endocrinology Diabetes, Bangalore, India, SLife for a
Child with Diabetes, Sydney, Australia, 9Changing Diabetes in Children,
Bangalore, India, 106yj Matha Swami Panditharadhya Shivacharya

Swamiji, Spirituality Social Welfare Education, Sanehalli Village,
Hosadurga, India

Introduction: Between 1987-1993, a series of structured Residential
Camps were conducted with significant positive long term health and
life benefits. With encouragement of benefactors, we successfully
restarted Camp Man Mohan in 2019.

Methods: Venue Sanehalli Village, 250 kms from Bangalore, 25 acres,
2 schools, dormitories, playgrounds, auditoriums, lush foliage

T1DM beneficiaries 101 + 10 parents Poorest of poor families

Big Brother/Sister Peer Role Models 3 Engineer, Scientist, Financial
Analyst

Volunteer doctors/staff 35

Camp duration 6 days

Medical Care Real life experience in basal bolus insulin therapy, 4 to
6 SHBGM per day, nutrition, physical activity, management of hyper-
glycemia and hypoglycemia (including nocturnal), self-insulin adjust-
ments, Sick day care.

Health Education 6 teaching modules and display poster discussions
on various topics.

Recreation Games, quizzes, excursion to historic forts, temples, gar-
dens, picnics.

Culture Participation in inspirational and value based singing, dance
and drama “My Dream World - Education beyond four walls of
classrooms”.

Personality Development Yoga and meditation, inspirational talks and
seminars by spiritual leaders and motivational speakers “Body is the
Temple; Work is Worship"

Pre and Post Health Education Evaluation [MCQs]: Improvement in
Diabetes Self Care Knowledge Scores was observed in multiple areas
Diabetes Monitoring, Insulin Adjustments and Sick Day Guidelines
Smiles and Hope

Children "l never had a friend with diabetes and now | have many with
whom | can care and share" “We had so much fun, that we forgot our
problems”

Parents "All doctors and staff treated our children as their own chil-

dren” “The camp was filled and flooded with love, which was the
best part"

Conclusion: The multidimensional benefits of Residential Camps are
much more useful for economically deprived children and families,

who deserve an extra compensatory dose of Love- Care-Share.
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Experience and challenges in managing type |
diabetes at low resource setting - children and
youth

J. agrawal*

1BP Koirala Institute of Health Sciences, Dharan, Nepal

Introduction: Management of Diabetes is associated with different
experiences and multiple challenges amongst children and youth. We
demonstrate unique requirements in coordinating care for children

and youth with diabetes. Managing diabetes in children and
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adolescents needs to be in the form of a collaborative work between
health care professionals, children, adolescents, and their families.
Aims and objectives: To understand challenges and experiences of
children and youth living with type 1 diabetes.

Methods: This, prospective cohort study conducted among type 1 dia-
betic patients in Pediatric diabetic clinic till the age of 26years from
2017 to 2019 in department of Pediatrics and Adolescent Medicine.
Result: We analysed 55 diabetic patients under follow up in our dia-
betic clinic. The mean age at diagnosis is 11.31 years+4.68 (1.5-21).
Most (71%) of them were females. The most common presenting
symptoms were polyuria (56.4%), significant weight loss(49.1%), poly-
phagia (47.3%) along with 30% patients presenting in DKA with short-
ness of breath and loss of consciousness being dominant symptoms.
Maximum patients were taking mixtard (70/30) and only 7.28% were
on basal bolus regime due to financial constraint. In terms of mixed
split regime, symptomatic hypoglycemia was the most common com-
plain. In total 86% of the patients had HBA1c>7% and hypothyroidism
was the common co-morbidity found among the patients (21.8%).
Conclusion: The problems experienced by children and youth with
type 1 diabetes are multifactorial .The study population typically had
limited glycemic control, which affects the occurrence of diabetes-
related complications. There is inherent need to confirm disciplined
lifestyle behaviour (proper exercise, following diet charts) with regular
blood sugar monitoring, insulin injection and awareness of hypoglyce-
mic and its symptoms.
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Roller coaster in the insulin requirements of a child
with chronic kidney disease

D. Fawzyl, Y. Abdelmeguidz, S. Elsayedz, S. Mahfouz?

1Alexandria University Children's Hospital, Alexandria, Egypt, 2Alexandria
University Children's Hospital, Pediatric Endocrine and Diabetes, Alexan-
dria, Egypt

Background: Insulin resistance (IR) is common in patients with end
stage renal disease, and is linked to numerous factors related to
chronic kidney diseases have been implicated in the etiology of insulin
resistance: Uremic toxins.Chronic metabolic acidosis.Intracellular ion
homeostasis disequilibrium,as well as qualitative and quantitative dis-
turbances of insulin receptors on adipocytes, skeletal muscle cells and
hepatocytes. Cytokines produced by adipocytes (adipocytokines),
Chronic inflammation, Low physical activity, protein energy wasting
and malnutrition.Subcutaneously administered insulin is renally
excreted, unlike endogenous insulin, which undergoes first-pass
metabolism in the liver. As renal function declines, insulin clearance
decreases and the insulin dosage must be reduced to prevent hypo-
glycemia which was occurring during peritoneal dialysis(PD). PD is to
treat hypervolemia. Removal of excess water from the patient’s body
occurs mainly by osmotic ultrafiltration and the substance that creates
osmotic gradient is glucose present in the dialysis solution, thus mak-
ing the water from vascular bed flow to the peritoneal cavity as a
solution compartment. By using a high glucose load via the perito-
neum, which can worsen insulin resistance.

Case report: Two years and 7 months old male child who is a known
case of end stage renal disease due to bilateral autosomal recessive
polycystic kidneys diagnosed at age of 6 months and started perito-
neal dialysis till now. He was diagnosed as diabetes mellitus at age of
2 years and 3 months old, his initial investigations were:HbA1C: 8.9
%,C-peptide: 18ng/ml and HOMA-IR: >7 and he started insulin ther-
apy.His insulin requirements varied in relation of dialysis days where
his requirement is 0.5 unit / kg /day in days off dialysis and 1.2 unit/
kg/day in days of dialysis.

Conclusion: we concluded that we have to monitor and adjust the

doses of insulin according to dialysis days.
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Pre type 1 autoimmune diabetes presenting as
childhood stress hyperglycaemia

S. Reddy?, M.S. Vaishnav?, S. Dinesha®, K. Haridas®, R. Harsha?,
A. Govind*, M. Narayanaswamy4, M.D. Chitral, J. Thimmaiah?,

N. Gaekwad?®, N. Garg®, R. Kashivishwanath®, A. Hegde®, Diabetes
Endocrinology Study Group Samatvam Jnana Sanjeevini

1Samatvam Endocrinology Diabetes Center, Endocrinology Diabetes, Ban-
galore, India, %Indian Institute of Science, Center for Nano Science and
Engineering, Bangalore, India, 3Jnana Sanjeevini Medical Center, Endocri-
nology Diabetes, Bangalore, India, “Jnana Sanjeevini Medical Center and
Diabetes Hospital, Endocrinology Diabetes, Bangalore, India, °Samatvam
Science and Research for Human Welfare Trust, Endocrinology Diabetes,
Bangalore, India

Background: When transient hyperglycaemia occurs during a serious
intercurrent illness, the risk of progression to IDDM is low!! In contrast,
one third of children in whom transient hyperglycaemia is identified
without a serious illness, can be expected to have IDDM within 1 year.
Obijectives: Child with “Pre type 1 autoimmune diabetes” presenting
as stress hyperglycaemia - transient.

Methods: Day 1 Age 6 % year girl; Fever, Headache, Dullness 4 days;
Blood glucose 321 mg/dl; Urine glucose 2%; Type 2 DM Maternal
Grandmother; Hypothyroidism Mother.Day 2 BP 104/70, PR
96, Height 90" %, Weight 50" %, Afebrile. Fasting BG GRBS
127 mg/dl; After Breakfast BG 204 mg/dl; Hb%-13.2g/dl; WBC-8,-
100cells/cu mm; Widal Test-Negative; HbA1C- 5.6% !!ll; TSH-3.11
ulU/ml(0.35-4.94). Day 2 onwards: Never received insulin.

Day BB AB BL AL BD AD MN
2 125 204 407 307 268 227
3 107 127 89 143 99 273 171
4 86 98 121 92 130/ 105
5 80 91 82 110 79 123 121
6 99in 115 81 116 96 163 126
7 85 103 111 107 123 144 112
8 91 104 101 105 95 161 105
9 89 113 80 146 101 158 109
[Fig 1]
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Provisional diagnosis ? T1DM; Atypical DM; Stress Hyperglycemia.
Since the blood glucose was normal without insulin, patient was
planned to manage by home glucose monitoring and daily urine glu-
cose levels.

Results: C Peptide Serum 0 min 0.93 ng/ml (0.81-3.85)

GAD-65 Antibody Positive >2000 IU/ml

Thyroid Peroxidase Antibody < 5 IU/ml Negative

Final diagnosis

Pre type 1 autoimmune diabetes, with Childhood stress hyper-
glycaemia [Transient Hyperglycemia]

Follow up 1 year

C Peptide 60min post 100mg glucose 6.26 ng/mL (0.78 - 5.19)!!!!
GAD-65 Antibody Positive >2000 IU/ml

IA2-Insulin Negative 7.4 IU/mL Negative: < 30; Positive: > 30

Islet Cell Antibody Positive [Immunofluorescence]

Child remains euglycemic and has never received has never received
insulin till today!!!!

Conclusion: A combination of islet cell antibodies, competitive insulin
autoantibodies, and stimulated insulin release levels during an intrave-
nous glucose tolerance test can accurately distinguish children with
pre-type 1 diabetes, from those with presumed benign transient

increases in plasma glucose concentrations.
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Interactive online education is comparable to in-
person training to teach insulin adjustment skills in a
low-resource setting: a pilot study with non-
communicable disease providers in Rwanda

M. Chen'?, S.P. Niyonsenga3, E. Rwagasore3, F. Rutagarama4,
J. Dudzinski?, C. Wilson?, E. Lyden?, S. Delair*?

1University of Nebraska Medical Center, Omaha, United States, >Chil-
dren's Hospital and Medical Center, Omaha, United States, *Rwanda

Ministry of Health, Kigali, Rwanda, *“Rwanda Military Hospital, Kigali,

Rwanda

Rwanda relies on non-communicable disease (NCD) nurses in district
hospitals to provide diabetic care with limited supplies; specialty train-
ing is limited by cost and availability of expertise. We compared effi-
cacy and feasibility of live conference-style training vs interactive e-
modules to teach insulin adjustment skills (IAS) to NCD nurses.
Rwanda's district hospitals were randomized into 2 groups. At TO,
Group 1 nurses attended a conference on type 1 diabetic care with
breakout sessions to practice IAS. Group 2 received conference mate-
rials online with interactive e-modules to practice IAS. Both groups
reviewed conference content online 4 months later (T1). Participants
took 10-question assessments before and after education/review, as
well as surveys on demographics, medical practice, and training feasi-
bility. We compared group characteristics at TO and assessment
scores serially. TO and T1 results are reported with a planned year of
follow up.

Forty-one nurses in Group 1 and 35 in Group 2 were enrolled with no
group differences in gender, time in practice, or time in NCD role.
Pre- and post-assessments were completed at TO by 35/43 of Group
1 and 26/34 of Group 2, and at T1 by 11/43 of Group 1 and 23/34 of

Group 2. TO to T1 was 138 + 14 days for Group 1 and 78 + 16 days
for Group 2 (p< 0.01). Compared to pre-education scores, both groups
improved equally at TO (Group 1 increment +1.9 +2.2 vs Group
2 +1.6 + 3.6, p=0.47). Group 2 improved at T1 (+1.0 + 2.2), while
Group 1 approached significance (+1.6 + 2.4, p=0.07). Groups did not
differ in their confidence in IAS after education or perceived relevance
of education to their practice. Group 2 had lower initial enrollment
than Group 1 but greater retention at T1.

Group 1 and Group 2 performance was comparable at TO, and online
training is promising for durable skill acquisition. Barriers to complet-
ing online education exist, but it is a viable option to narrow the spe-

cialty care gap in resource limited settings.
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Clinical profile of young diabetics attending a
tertiary care hospital in South India

D. DAVIDY, R. Philip? R.N. Sharma®

lPushpagiri Institute of Medical Sciences, Internal Medicine, Cochin,
India, 2Pushpagiri Institute of Medical Sciences, Endocrinology, Cochin,
India

Obijectives: To study the clinical profile of young diabetics attending a
tertiary care hospital in South India. To compare the results,to look for
change in trends.

Materials and methods: The records of all diabetic patients attending
the OP clinics of the departments of Endocrinology & General Medi-
cine, Pushpagiri Medical College, Tiruvalla,Kerala,India between June
2014 &May 2019 were screened. The data of patients with age of
onset of diabetes before 20 years, irrespective of the aetiology was
analysed. There were 230 diabetic patients analysed with age at diag-
nosis, sex distribution, blood sugar value at diagnosis, anthropometric
data,lipid profile. Patients were grouped based on the (ADA) 2015,
classification of diabetes.

Results: Out of the 230 patients with age of onset of diabetes less
than 20 years, 138(58.6%)were diagnosed to have type 1 diabetes,
90(39.1%)to have type 2 diabetes, Two patient was found to have
genetic syndrome.Out of the total 230 patients, 130 (56.5%)were
male and 100 (43.5%)female, with type 1 DM patients including
87(63%)males and 51(37%)females. The sex distribution in type 2 dia-
betes was 45 (50%)males and 45(50%)females. The mean age of diag-
nosis of type 1 DM patients was 11.3 years as compared to type
2 DM patients at 16.4 years.A total of 15(11%) patients in TADM and
79 (88%)of T2DM group were obese.

The average total cholesterol was 170.5 mg/dl with type 2 DM
patients having the highest average total cholesterol levels of 192.42
mg/dl, TIDM patients having average 156.7 mg/dl of cholesterol
respectively. The LDL levels were higher in the type 2 DM group. Low
HDL was the commonest lipid abnormality in this study.

Conclusions: The commonest type of diabetes in young diabetics is
T1DM, with the incidence of T2DM also emerging as a common type
and is associated with obesity. Elevated triglycerides is the com-
monest dyslipidemia. Significant percentage of young diabetic

patients have evidence of peripheral neuropathy at diagnosis.
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Morbidity and mortality of newborns born to from
mothers with or without diabetes at EHS "Nouar
Fadela" in Oran Algeria

D. Bouabida®

lFacuIty of Medlicine Oran University / Nouar Fadela Hospital,, Médecine
Oran, ORAN, Algeria

Introduction: Maternal diabetes is one of the factors that influences
birth weight. However, there are few data on complications in neonates
from diabetic mothers. The objective of this work is to compare the mor-
bidity and mortality of newborns of mothers with and without diabetes.
Material and methods: This is a retrospective and analytical study of all
term newborns born to from mothers with or without diabetes from
April 15, 2015 to March 15, 2017 inclusive. We identified the maternal
characteristics, the existence of an old a former diabetes. With regard to
neonatal characteristics: birth weight, birth status, presence of traumatic
lesions or other perinatal complications and become immediate. The data
were analyzed using the chi (2) test and Fisher’s exact test. Logistic
regression analysis was also performed.

Results: 889 mother-newborn couples were included in the study
(147 newborns of diabetic mothers (NMD) and 742 newborns of non-
diabetic mothers (NMND).

Maternal characteristics: mean age was 30 , 4 + 6.1 years, diabetes was
19%, of which 15.3% gestational diabetes. Newborn characteristics: mean
NMD weight was 3974 + 578 and 3664.27 +512 gr in NMND (p
< 0.0001) .The incidence of hypoglycemia was 31.97% in NMD versus
11.3% NMND (p < 0.0001). Hypocalcemia was 4.8% and 2%, respec-
tively., 2% NMD and NMND (p < 0.05), 2% brachial plexus paralysis in
NMD versus 0.9% NMND and macrosomia 66.7% vs. 44.1% (p. < 0.0001
Conclusion: Our results suggest that newborns of diabetic mothers
are at increased high risk for hypoglycemia, hypocalcemia and

macrosomia in the early neonatal period.
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Helplessness, hopelessness and self-destruction
situation in a type 1 diabetes poor village family:
successful transformation story to a united nations
global art awardee, role model and a future doctor
S. Reddy?, M.S. Vaishnav?, S. Dinesha®, M.D. Chitra’, N. Gaekwad®,
A. Govind®, K. Haridas®, R. Harsha>, M. Narayanaswamy3,

J. Thimmaiah®, N. Garg®, R. Kashivishwanath*, A. Hegde®, Diabetes
Endocrinology Study Group Samatvam Jnana Sanjeevini

1Samatvam Endocrinology Diabetes Center, Diabetes Endocrinology, Ban-
galore, India, ?Indian Institute of Science, Center for Nano Science and
Engineering, Bangalore, India, >Jnana Sanjeevini Medical Center, Endocri-
nology Diabetes, Bangalore, India, 4Samatvam Science and Research for
Human Welfare Trust, Endocrinology Diabetes, Bangalore, India, °Jnana
Sanjeevini Medical Center and Diabetes Hospital, Endocrinology Diabetes,
Bangalore, India, $Samatvam Endocrinology Diabetes Center, Endocrinol-
ogy Diabetes, Bangalore, India

Background: Poverty, illiteracy, paucity of medical fraternity knowl-
edge and skills, and societal / government apathy add huge additional
burden to families at the “bottom of the socioeconomic pyramid”,
afflicted with TLDM.

Objectives: Heart-warming success story: saga of determination, indom-

itable spirit and the infinite love and care of family and medical team.

Methods: 2014 Age 9: Ms Spoorthy T1DM; 250 km from Bangalore
city; gross disease unawareness of family, public and medical commu-
nity; life of family virtually destroyed; parents ran pillar to post seek-
ing right medical help and advice which was unavailable; total
desperation and utter helplessness- family “suicide” contemplated,;
brave advice of child to parents averted this disaster.

2019 Age 14: Ref to Project DISHA Samatvam Jnana Sanjeevini -
Bangalore [Pioneer institution providing FREE care to about 3000+
poor and needy T1DM children]; received comprehensive, compas-
sionate and state of art care and psychosocial support; life of child
and family completely changed towards the best; wants to become a

doctor and help the sick and suffering in her community.

[Fig Spoorthy Arsikere Village to United Nations]

Results: 2018 UN General Assembly New York: She received International
Award at NCD Global Art Contest [Health for Youth = Health for All];
Children with Diabetes: Future Stars [2 minutes]
https://www.youtube.com/watch?v=LedPUOLMQ9s“CHILD HEALTH
AMBASSADOR OF INDIA"; Proposal to Government- “INSULIN
AKSHAYAPATRA”", to provide FREE insulin, blood glucose meter/
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strips, medical care and social/educational support to all poor and
needy children suffering from T1DM in India.

Discussion: TLIDM CARE IN INDIA - UNRESOLVED

Issues: Insulin for all Children Poor and needy; SHBGM and Quar-
terly/Annual Health Reviews; Education and employment opportuni-
ties: “Beggars to Citizens” - self-reliance; No discrimination in
education, employment; “Death before Diagnosis”: Physician and pub-

lic awareness and education.
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Psychosocial impact of type 1 youth diabetes camps
in India - patient advocacy and going beyond blood
glucose testing

A. Gomber?, K. Kanitkar?, R. Devi®, A. Gomber*®, B. Saboo®

Diabetes India Youth in Action, Delhi, India, >Grant Medical College and
Sir JJ Group of Hospitals, Department of Community Medicine, Mumbai,
India, 3Dakshayani and Amravati Health And Education, Delhi, India,
4Gomber Medicare, Consultant Diabetologist, Delhi, India, *Max Hospital,
Shalimar Bagh, Department of Diabetology, Delhi, India, Diacare-
Diabetes Care and Hormone Clinic, Department of Diabetology,
Ahmedabad, India

Introduction: Type 1 diabetes has a huge impact on the emotional
wellbeing & self-confidence especially in a developing country like
India. Many feel isolated from their peers and experience discrimina-
tion at school/workplace. A major barrier to improving diabetes care
is limited availability of support, socio-economic problems, societal
stigma and lack of appropriate health care facilities.

Objective: To evaluate the psychosocial impact of camp on attitudes
toward their illness, perception and satisfaction among youth living
with type 1 diabetes in India through a comprehensive need assess-
ment survey.

Methods: A patient centred advocacy group- "Diabetes India Youth in
Action" (DIYA) conducted camps for youth living with type 1 diabetes
in India using various approaches like team- building activities, demon-
stration and workshop model of teaching to raise awareness about dia-
betes, diabetes self-management education (DSME) and bringing
together the youth living with the chronic disease. A pre-structured pre
and post camp survey was administered to 80 campers and responses
collected onsite on a scale of 1-5 to evaluate the challenges faced, iden-
tify the barriers and the need to bridge the patient-doctor gap.

Results: Detailed results will be presented at the conference. Most
respondents felt strongly that community activities provided a better
platform for sharing information and exchanging experiences. This in
turn led to better emotional wellbeing and better glucose control.
Conclusions: Diabetes camps led to improvements in self-confidence,
diabetes-related stress, DSME in campers. The camps help them to
share their experiences, communicate with confidence about chal-
lenges faced. Type 1 diabetes camps are still a non-existent term in
developing countries and are not a part of the national health
programmes.The challenges encountered by youth living with type
1 diabetes are much more than just blood sugar testing and camps

serve to bridge the patient-doctor gap.
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Partial clinical remission in newly diagnosed children
with type 1 DM seen at the Lagos University
Teaching Hospital, South Western Nigeria: a
retrospective preliminary report

E. Oyenusi®, A. Oduwole®

ICollege of Medicine,University of Lagos/ Paediatric Endocrinology Train-
ing Centre for West Africa (PETCWA) Lagos University Teaching Hospital
(LUTH) Lagos, Paediatrics, Lagos, Nigeria

Introduction: The partial clinical remission (PCR) phase of T1DM, seen
in about 50% of children is a critical window that has short and long-
term implications. Non-remission may have significantly poorer long-
term prognosis than partial remission.[Nwosu-2019]

Objective: To determine the prevalence of partial clinical remission
(PCR) in newly diagnosed children with type 1 DM in LUTH over a
3 year period.

Methods: Case records of new patients from Jan 2016 to Dec 2018
were analysed. A total daily insulin requirement of < 0.3 units/kg was
defined as PCR.The Health Research and Ethics Committee of LUTH
approved the study and waived the requirement for informed con-
sent. Data were analysed with SPSS version 20.

Results: A total of 33 new paediatric patients with diabetes were seen
during the period. Excluded patients were one case of neonatal DM,
3 cases of type 2 DM, 4 previously diagnosed and 3 with incomplete
records leaving 22 children with new onset typelDM.They consti-
tuted 2 males and 20 females with M:F ratio of 1:10. Eight,7 &
7 patients were newly diagnosed in 2016, 2017 and 2018 respec-
tively. The mean age at diagnosis was 9.64+3.47 years while HbA1C
at diagnosis was 11.37+3.5%. The percentage of DKA vs non DKA at
presentation was 68.2% vs 31.8%. Partial remission clinical was
recorded in only 3 patients (all females) while majority,19 (86.4%)
never experienced it. At diagnosis, the 3 remitters were aged 7, 11 &
13 years with HbA1c 15.8,13.1 & 14 respectively and 2 presenting in
DKA. Duration of the PCR phase was 6 & 9 months in 2 patients with
the 3" still in PCR.

Conclusion: Partial remission occurred in only 13.6% of the newly
diagnosed children with type 1 DM.This creates concern for the possi-
ble consequences associated with non- remission.A prospective multi-
centre nationwide study is underway, to determine the true preva-
lence and factors associated with non-remission in affected Nigerian

children to inform proactive policies and action on management.
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Financial aspects of a type 1 diabetes program in
Northern Haiti

M.-M. Exavier®, W. Joseph?, N. Dunbar?, I. Sharma*

Hopital Sacre Coeur, Pediatrics, Milot, Haiti, ?Hopital Sacre Coeur, Milot,
Haiti, *Connecticut Children's Hospital, Pediatrics, Hartford, United
States, 4University of Connecticut, Surgery, Hartford, United States

Objective: Type 1 Diabetes has high morbidity and mortality in
resource-limited settings. The costs of supplies and hospital visits can

be prohibitive. While international organizations such as the
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International Diabetes Foundation (IDF) have created global supply
and support networks, national infrastructures are often inade-
quate. To look at the type of support structures required and the
financial aspects of diabetes care in a resource limited setting, we
examined the Pediatric Diabetes Program at Hépital Sacré Coeur in
Milot, Haiti.

Methods: The overall patient costs (outpatient and inpatient) of care
for 20 consecutive months in 2017-2018 were reviewed utilizing HSC
accounting reports. In addition, monthly salaries for the diabetes
nurse and social worker as well as money given to the patients to
cover their transportation costs were tracked.

Results: The total costs during this time period amounted to
$29,712.63 US. Annual cost per patient was $401 US over this period.
Medications (inpatient and outpatient) represented 67.2% of
expenses followed by transportation costs (15.5%) and laboratory fees
(10.4%). Other costs included miscellaneous hospital fees, studies,
supplies and consultations

Conclusion: While the estimated annual cost per patient is modest
($401 US), this does not reflect the total cost of care given the exter-
nal provision of insulin from LFAC/FHADIMAC and private donors.
Transportation costs to and from clinic were higher than anticipated,
reflecting the challenges of travel within this mountainous region.
This program represents a hybrid model for providing diabetes care-
joining local providers, national and international diabetes organiza-
tions, and international donors and volunteers. Numerous threats
remain, including the rising cost and availability of insulin, and eco-
nomic uncertainty, and the longterm stability and growth of the pro-

gram will require flexible and adept local management.
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Sarvodaya and Anthyodaya - diabetes and health
care for all: 3 decades of Indian challenges, struggles
and experience

M.S. Vaishnav?, A. Govind?, K. Haridas?, S. Reddy®, N. Gaekwad?,

S. Dinesha?, R. Harsha?, M. Narayanaswamy3, M. Chitra®,

J. Thimmaiah?, N. Garg", R. Kashivishwanath?, A. Hegde4, Diabetes
Endocrinology Study Group Samatvam Jnana Sanjeevini

ndian Institute of Science, Center for Nano Science and Engineering,
Bangalore, India, >Jnana Sanjeevini Medical Center and Diabetes Hospi-
tal, Diabetes Endocrinology, Bangalore, India, *Samatvam Endocrinology
Diabetes Center, Diabetes Endocrinology, Bangalore, India, *Samatvam
Science and Research for Human Welfare Trust, Diabetes Endocrinology,
Bangalore, India

Introduction: Sarvodaya means 'development of all'. Anthyodaya
means 'development of the last'. Sarvodaya through Anthyodaya
refers to “Welfare of all through the weakest of the society”- Sri
Mahatma Gandhi [1908]. Thus good of the individual is contained in
the good of all.

Objectives: Innovate and implement several FREE health care pro-
grams to provide best possible care to all socioeconomic segments of
the society.

Methods: Project DISHA [“direction” 1987-current].

Type | diabetes [386 since 2011]; Insulin [Basal bolus (meal time regu-
lar + bedtime NPH) 100%)], syringes, counseling, 24h help lines, BG
meters, 30 BG strips/ month, limited biochemical evaluations.

Project DOSTI [“friendship”1994-current].

Type |l diabetes [5000 +] Oral medicines for diabetes, hypertension,
dyslipidemia, cardiovascular prophylaxis; human insulin 16% to an
extreme poverty subset only.

Results: Type 1 Diabetes [N=120] Hypertension=12.5%; Retinopathy:
Non-proliferative: 3%; Proliferative 1%. ACEI/ARB =25%

Type 2 Diabetes [N=355] Hypertension=78.4% [Non-DM
adults= 29.6%].
Diabetes | Diabetes | BMI | SysBP | Dia BP Hb HBALE SAlb | UACR
eGFR % | Duration | Onset [Kg/ |[mm/ |[mm/ rdy | ) [mg/ | [meg/
[Years] [Years] m2] |Hg] Hg] di] mg]
Non-DM
>90 65 [0 0 24 132 81 13.5 5.7 4.0 16
60-89 26 [0 0 22 149 85 14.1 5.9 4.2 10
15-59 9 |0 0 21 128 72 11.6 6.0 3.9 260
P 0.004 0.09
TiDM
>90 90 |8 10 21 113 72 13.0 9.6 4.2 41
60-89 8 |11 12 22 114 70 12.1 8.4 4.0 226
15-59 2 |22 13 20 137 83 11.2 7.3 4.0 225
[ 0.08 0.09 | 0.06 | 0.0000
T2DM
>90 66 |9 a4 26 126 76 13.1 8.8 4.2 46
60-89 27 |13 51 26 133 73 12.5 8.4 4.1 53
15-59 7 |12 53 27 144 77 12.0 8.0 4.1 139
[ 0.0002 | 0.0000 0.0000 0.0002 |0.007 0.0002
[Diabetes HTN CKD]

Hypertension: Hypertension groups had elevated UACR and S Creati-
nine [decreased eGFR], more significantly in TAIDM [Cf T2DM]. Also,
subjects with hypertension [and associated renal dysfunction], tended
to have significantly lower HbA1c [?decreased renal insulin clearance/
gluconeogenesis; increased hypoglycemial.

CKD Stages: Higher CKD Grades were associated with longer diabe-
tes duration, later age of diabetes onset, higher systolic BP, lower
hemoglobin, lower HbAlc and higher UACR.

Conclusion: On a foundation of philanthropy, with “minimum - best
possible” medical care, we have tried to “bridge” the disease burden
gap, between the economically ‘underprivileged’ versus ‘privileged’.
Our efforts have resulted in improvements in glycemic control and
decrease / retardation of acute and chronic complications in both type

1 and type 2 diabetes in a resource limited setting.
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Acute complications in children with type

1 diabetes mellitus attending Alexandria University
Children's Hospital

D. Fawzy, S. Elsayed?, M. Adel?

Alexandria University Children's Hospital, alexandria, Egypt, 2Alexandria
University Children's Hospital, pediatric endocrine and diabetes, alexan-
dria, Egypt

Obijectives: Was to study of the prevalence of acute complications in
children with type 1 diabetes mellitus(T1DM) attending diabetes clinic
at Alexandria university children's hospital (AUCH) and its relation to
glycemic control and the duration of diabetes and to study the glyce-

mic control and its relation to type of insulin used
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Methods: The study was conducted on 50 children and adolescents
with TIDM of long duration 25 years,attending the diabetes clinic of
the AUCH.AIl patients were subjected to complete history taking and
physical examination. HbAlc was done; our patients were divided
according to their glycemic control into 3 groups:Good with HbAl1c
< 7.5%,Fair with HbAlc 7.5 to 9% and Poor with HbA1c >9%.
Results: 64% of the patients were receiving premixed insulin,while
only 36% were on basal-bolus insulin.70% of our patients had poor
glycemic control and only 10% had good control.There was statisti-
cally significant relation between the type of insulin therapy and the
glycemic control.84.4% of patients on premixed insulin therapy had
poor glycemic control,Two-thirds of the patients were admitted to
PICU due to severe DKA, and 14% of them had hypoglycemic epi-
sodes.The majority of DKA attacks 67%, PICU admissions 64% and
hypoglycemic attacks 86% occurred in patients with poor glycemic
control, but statistically there was no significant relation between the
frequency of these acute complications and the degree of glycemic
control

Conclusions: 70% of our diabetic patients have poor glycemic control
and only 10% have good control. Basal-bolus insulin regimen is associ-
ated with better glycemic control than premixed insulin regimen.So all
our diabetic children should be treated with basal-bolus insulin and
more emphasis should be laid on education of the patients and their
families with regard to compliance to therapy and dietary plan,self-
monitoring of blood glucose,physical activity and regular follow-up

visits to prevent the occurrence of acute complications
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Fasting blood glucose and lipids profile among
children living with human immunodeficiency virus
infection on first line antiretroviral therapy in
Abidjan, Cote d'lvoire

E. Oyenusi®, H. Micondo?, M. Folquet?, R. Abodo®, M.-E. Dainguys,
Y. Alkalié, A. Oduwole’

LUniversity of Lagos/ Paediatric Endocrinology Training Centre for West
Africa (PETCWA) Lagos University Teaching Hospital (LUTH) Lagos-Nige-
ria, Paediatrics, Lagos, Nigeria, 2Military Hospital, Abidjan,Cote D'Ivoire
/Paediatric Endocrinology Training Centre for West Africa, Lagos, Paedi-
atrics, Abidjan, Céte d'lvoire, 3Cocody Teaching Hospital, Abidjan, Cote
d'Ivoire, Paediatrics, Abidjan, Céte d'lvoire, “Yopougon Teaching Hospital,
Abidjan, Cote d’Ivoire., Endocrinology, Abidjan, Céte d'Ivoire, 5Cocody
Teaching Hospital, Abidjan, Cote;lvoire, Paediatrics, Abidjan, Céte
d'Ivoire, Federal Teaching Hospital, Gombe. Nigeria/PETCWA, LUTH,
Lagos, Paediatrics, Gombe, Nigeria, 7 College of Medicine,University of
Lagos/ Paediatric Endocrinology Training Centre for West Africa
(PETCWA) Lagos University Teaching Hospital (LUTH) Lagos, Paediatrics,
Lagos, Nigeria

Objective: To determine the fasting blood glucose (FBG) and lipid
levels among children living with HIV (CLWH) on first line antiretrovi-
ral treatment (ART).

Methods: A cross-sectional study was done from June to November
2015 in CLWH on first line ART aged from 2 to 15 years in Cocody
Hospital, Abidjan. Blood glucose (BG) was determined using the fruc-
tose kinase method.Total Cholesterol (TC), triglycerides (TG) and HDL

Cholesterol (HDL-C) were measured using standard techniques while

LDL Cholesterol (LDL-C) and very-low-density lipoprotein (VLDL)
were derived from the Friedwald equation.Definitions of impaired
fasting glucose (IFG) and diabetes mellitus (DM) were according to
ISPAD/IDF guidelines.P value < 0.05 was considered statistically
significant.

Results: The mean age was 113.4+42.8 months with a M:F ratio of
1.19. 99.5% were infected by HIV1.At diagnosis of HIV infection,
74.9% were symptomatic with stage B (34%) and stage C (40%) dis-
ease.Only 16.4% had severe immune deficiency while 80.5% had nor-
mal nutritional status. Mean duration of ART was 49+31.5 months.
The common regimens were AZT+3TC+EFV (45.6%) and AZT+3TC
+NVP (35.9%).Protease inhibitors based regimen was used in only
4.1% of cases.The mean BG was 75.2+ 10.1mg/dI. IFG was found in
2.6% of cases while none had DM.Dyslipidaemia was seen in 26.6%
of children with total TC,TG, HDL-C and LDL-C disorders in 13.3%,
9.2%, 5.6% and 8.7% respectively. Dyslipidemia was statistically sig-
nificant with the duration of ART (p=0.003), family history of DM
(p=0.002) and lack of exercise (p=0.047).Clinical stage at diagnosis
was significantly associated with abnormalities in HDL(p=0.026) and
LDL(p=0.047) cholesterol.

Conclusion: In these CLWH on ART, IFG and dyslipidaemia was found
in 2.6% and 26.7% respectively. Screening for metabolic complications
from ART should be incorporated into care of CLWH for early detec-
tion and management to avoid progression into frank DM and other
metabolic sequelae in adulthood.
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Instructional therapeutic play (ITP): a play-based
self-care intervention to educate children with type
1 diabetes (T1D) in developing countries

R. Ortiz La Banca?, L. Laffel', E. Campos de Carvalho?, L. Volkeningl,
L. Castanheira Nascimento?

1Joslin Diabetes Center, Pediatric, Adolescent and Young Adult Section.
Section on Clinical, Behavioral and Outcomes Research., Boston, United
States, 2University of Sao Paulo, Ribeirao Preto College of Nursing,
Ribeirao Preto, Brazil

Introduction: Intensive insulin therapy is challenging in developing
countries due to lack of school nurses. Early child self-care is needed
to avoid missed insulin doses and resulting poor glycemic control. ITP
is a play-based intervention that can promote youth T1D self-care,
acceptance, and participation.

Objective: To evaluate the impact of ITP vs. Standard Care (SC) on
injection technique and frequency of self-injection by youth
with T1D.

Methods: Children with T1D (7-12 years) were recruited/consented
at 2 diabetes clinics in Brazil, and randomized to ITP or SC. ITP group
received training by a nurse that included a story about a child with
T1D who self-injects insulin at school; SC group received routine
clinic-based education with a physician. Youth were video recorded
giving insulin injections to a doll; after receiving the ITP intervention,
youth were re-recorded giving the doll an injection. Injection tech-

nique was scored by reviewing the videos using validated checklists
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(0-100% scale). Parents reported frequency of self-injection at base-
line and after 30 days.

Results: Youth (N=20, 40% male) were 9.6+1.3 (X+SD) years old and
had T1D for 3.6+2.3 years; Alc was 9.1+2.0%; 20% of ITP and 50%
of SC youth used syringes (vs. pens) for injections. At baseline, 80% of
both groups knew how to self-inject; age at first self-injection was 7.7
+1.6 years; most were taught by a parent/relative; and youth had sim-
ilar rates of self-injections/week (ITP=3.7+3.3, SC=5.0+3.0). Injection
technique scores were low in both groups; ITP group increased their
scores significantly after the intervention (Fig). Frequency of
self-injection did not change significantly in either group after
30 days.

Conclusion: The play-based intervention appears to improve injection
technique in the short-term; longer studies are needed to assess its
durability and future impact on Alc in school-aged children with T1D.
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Usability testing of a web-based serious game for
Brazilian children with type 1 diabetes (T1D)

V.C. Sparapani?, R. Ortiz La Banca?, L. Castanheira Nascimento®,
Research, Technology and Innovation in Child and Adolescent Health
Laboratory (GEPESCA); Nursing Research Group on Child and
Adolescent Care (GPECCA)

1Santa Catarina Federal University, Nursing Department, Florianopolis,
Brazil, 2Harvard Medical School, Joslin Diabetes Center, Boston, United
States, 3University of Sao Paulo, Ribeirao Preto College of Nursing,
Ribeirao Preto, Brazil

Introduction: Diabetes education interventions designed to assess
needs, skills and preferences of youth with T1D might impact posi-
tively the self-management. A well-designed serious game (SG) is an
example of intervention able to engage youth through an interactive
scenario, in a modern and effective manner.

Objectives: To present the quali-quantitative usability testing of a SG
designed for children with T1D.

Methods: Prior to the SG development we interviewed 21 children from
Sao Paulo state, Brazil, to identify their preferences, learning needs and
correspondent health behavior determinants. Based on this data, a
design team developed a SG Paper Prototype (PP). Diabetes educators
and technology experts answered a 25-items survey (5 points Likert
scale, higher scores reflecting greater agreement) in order to evaluate
the PP content, presentation and educational aspects during audio-

recorded sessions. Diabetes educators also tested the Medium Fidelity

Prototype (MFP) and responded the same survey. Study staff observed
and video-recorded children with T1D playing the MFP version.

Results: The SG included gameplay strategies both for T1D pathophysi-
ology, food groups and self-care tasks, as well as its effects on glycemic
control. The PP testing showed high content validity ratio (CVR=.80), in
which 3 items related to images' quality, SG complexity and player
choices didn't achieve the CVR critical values. Experts (N=12) rec-
ommended to improve game's content and the food illustrations layout.
After design improvements, the MFP testing also had high values of
CVR (=.88), and one item on SG choices didn't meet the critical values.
The experts suggested increasing the options of outdoors activities and
meals on MFP version. Children with T1D (N=5) played the MFP with
satisfactory interaction and considered the game enjoyable.
Conclusions: The quali-quantitative usability testing proved to be a
successful strategy to improve the SG final version and to achieve its

goals.
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Childhood onset diabetes mellitus: epidemiological,
clinical and follow-up features in Ouagadougou
(Burkina Faso)

Y. Sagna?, E. Saloukou?, R. Bognounou?, D. Yanogo?, A. Bagbila®,
S. Traoré?, O. Guiral, J.Y. Drabo?

1CHU Yalgado Ouedraogo, Médecine Interne, Ouagadougou, Burkina
Faso, 2CHU de Tengandogo, Médecine Interne, Ouagadougou, Burkina
Faso, 3CHU Souro Sanou, Médecine Interne, Bobo Dioulasso,

Burkina Faso

Introduction: Pediatric diabetes is still poorly understood in develop-
ing countries because of the lack of adequate facilities and staff in
health care centers. In Burkina Faso, all pediatric diabetes cases from
arround the country are referred to the Internal Medicine department
of the Centre Hospitalier Universitaire Yalgado Ouédraogo (CHU YO),
a tertiary care hospital.

Obijective: We aimed to describe the epidemiological, clinical and evo-
lutionary features of diabetes in childhood in this setting of CHU YO.
Methods: Single-center observational study conducted between 2013
to 2018 at CHU YO. Epidemiological, clinical and follow-up character-
istics have been described for all consecutive patients with diabetes
diagnosed before the age of 18 years.

Results: Eighty-eight patients were included, with an incidence of
14.6 cases/year. The mean age at diagnosis was 14 years [2-18] years
and the sex ratio (M/F) was 0.55. 48.9% of patients lived within 25km
from the hospital (CHU YO) and 44.3% lived from more than 100km
away. 79.4% had attended school. Type 1 diabetes accounted for
97.7% of patients and a family history of diabetes was found in 11.4%
of cases. 11 patients had a delayed growth (12.5%) and 3 (3.4%) had
delayed puberty. Keto-acidosis was the main circumstance of discov-
ery of diabetes (62.5%). The mean duration of diabetes progression
was 4 [0-20] years. 53 patients (60.2%) had a glucose meter.
66 patients (75%) had a daily dual injections regimen of mixed insulin
and 22 patients (75%) had more than 2 insulin injections per day. Gly-
cemic control was considered acceptable in 47.7% of patients and the

mean glycated hemoglobin was 9.9 [6.3-15]%. We reported 2 cases of
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nephropathy without renal failure, 3 cases of non-proliferative dia-
betic retinopathy and 3 deaths.

Conclusion: Keto-acidosis remains the main circumstance of discovery
of diabetes in childhood. Many patients lived far from the hospital.
About half of the children do not have a good glycemic control.
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Metabolic profile worsens in indigenous children at
very high altitudes

V. Hirschler?, C.D. Gonzalez?, C. Molinari®, H. Velez?, R. Suarez?,
M. Nordera®, A. Robredo?, San Antonio de los Cobres Study Group

1UBA, Buenos Aires, Argentina, 2Hospital Materno Infantil,, Salta, Argen-
tina, 3Hospital Ofativia, Salta, Argentina

Background: Markers such as blood pressure (BP), triglycerides (TG),
HDL-C and TG to HDL-C ratio (TG/HDL-C) measured in children pre-
dicts cardiovascular disease as well as T2DM in adulthood indepen-
dently of BMI.

Objective: To compare different metabolic markers in children from
three indigenous Argentinean communities living at different
altitudes.

Methods: A cross-sectional study compared 185 (83 females) children
aged 5-14 years from San Antonio de los Cobres (SAC), 3750 m above
sea level, 46 (23 females) from Cobres, 3450 m, and 167 (83 females)
from Chicoana (CH), 1400 m between November 2017 and January
2019. Children’s height, weight, waist circumference, BP, and lipid
levels were measured.

Results: The prevalence of overweight/obesity was significantly
lower-C in SAC, 6.5% (12) and Cobres 4.3%(2) than in CH 24%
(40) (BMI >85 percentile per CDC norms). As altitude increase, z- BMI
decreased significantly: (SAC (-0.43), Cobres (-0.15), and CH (0.37).
However, median arterial pressure (MAP) (SAC 67 mmHg, Cobres
60 mmHg, and CH 55 mmHg) increased with altitude. In addition,
TG/HDL was significantly higher in SAC 2.39 and Cobres 3.11, than in
CH 1.96. Furthermore, TG increased with altitude (SAC 103 mg/dL,
Cobres 96 mg/dL, vs. CH 87mg/dL); whereas HDL-C decreased (SAC
45 mg/dL, Cobres 38 mg/dL vs. CH 48mg/dL) Multiple linear
regression analyses showed that altitude was significantly and inde-
pendently associated with children's MAP (beta 7.69; R?=0.32);
TG/HDL-C (beta 3.14; R2=0.1), TG (beta 12.2; R?=0.12) and HDL-C
(beta -0.17; R?=0.04); adjusted for age, sex, and BMIL.

Conclusions: This study suggests as altitude increases the metabolic
profile worsens indicating a higher risk for future T2DM. Future longi-

tudinal studies should be performed to confirm these findings.
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Glucose variability in east African children and
youth with Type 1 Diabetes: A pilot study

L. McClure®, E. Velazquezi, T. Piloyaz, L. Mungai3, A. Moran®

LUniversity of Minnesota, Pediatric Endocrinology, Minneapolis, United
States, ?Makerere University, Kampala, Uganda, SKenyatta University,
Nairobi, Kenya

Introduction: East African patients with type 1 diabetes (T1D) com-
monly have hemoglobin Alc (HbA1c) levels >10%, indicating very
poor diabetes control. NPH and regular insulin are provided by inter-
national donation programs. However, test strip availability is limited
and patients cannot routinely monitor blood glucose levels.

Obijective: This observational pilot study aimed to describe glucose
variability in children and young adults with type 1 diabetes mellitus
living in East Africa, using a continuous glucose monitor.

Methods: Patients were recruited from their local pediatric endocri-
nology clinic. A blinded Freestyle Libre Pro flash sensor was placed,
and participants were instructed to continue their usual diabetes care.
The sensor continuously recorded blood glucose levels for two weeks.
Subjects returned 15 days later for sensor removal and the data were
downloaded for analysis.

Results: Sixty-two participants age 4-25 years received Libre sensor
placement. Fifty-six participants returned after two-weeks. All partici-
pants were on a regimen of regular and NPH insulin with fingerpoke
glucose testing an average of 2.2 times per day. Mean glucose+SD
was 240+85 mg/dL (range 82 - 418). Mean HbA1c was 11.3%. Only
11% of participants were at the recommended HbA1c goal of < 7.5%
and 61% had an HbA1c >10%. Participants spent 29% of time in the
recommended target range of 70 - 180 mg/dL. Hypoglycemia (glucose
< 54 mg/dL) occurred in 82% of participants, averaging 5 hypoglyce-
mic events per week with an average duration of 132 minutes per
event.

Conclusions: This pilot study demonstrated that children and young
adults with T1D in East Africa have large variability in blood glucose
levels with their current insulin regimen and experience both chronic
hyperglycemia and frequent, prolonged periods of hypoglycemia. This
puts them at increased risk for serious acute and chronic complica-
tions, indicating that current methods of care are inadequate in this

population.
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Factors affecting insulin adherence in type

1 diabetics presenting in ketoacidosis - an
experience from a teaching hospital

A. Ahmad?, N. Parveen?

Aligarh Muslim University, Pediatrics, Aligarh, India

Objective: To study the factors causing type 1 diabetes treatment
interruption leading to ketoacidosis requiring hospitalisation
Methodology: This is a hospital based observational study over a two
year period. Children diagnosed as type 1 diabetes within the last
2 years and presenting with DKA were included in the study.
Observation: Twelve Type 1 diabetics presented to pediatric emer-
gency in ketoacidosis during study period. For analysis purpose, they
were categorized as prepubertal (n=8) and post pubertal (n=4).
Among pre pubertal children, 3(37.5%) presented with moderate
ketoacidosis and 5(62.5%) with severe ketoacidosis. All the children in
post pubertal group (100%) presented with severe ketoacidosis. The
mean duration from diagnosis of Type 1 diabetes and ketoacidosis

was 13.4 +/-1.8 months in pre pubertal group and 8.7+/- 2.9 months
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in post pubertal group. In pre pubertal group, financial constraints was
the major reason for stopping the insulin therapy (37.5%) followed by
incorrect administration technique (25%) and improper storage of
insulin (12.5%). Parents resorting to alternate medicines accounted for
25% of cases. Among the post pubertal group, social stigma
accounted for the majority of cases (75%) followed by peer pressure
and poor self-esteem (25%). Adolescent children also showed a trend
towards poor follow up in the diabetes clinic as compared to pre-
pubertal children who were followed up more regularly. There was no
significant gender difference and faltering therapy (p value: 0.68).

Conclusion: Though financial constraints are always cited as a main
reason for faltering therapy in diabetes, other factors like lack of
knowledge and motivation on the part of care givers is equally import.
Also, increasing awareness about diabetes in the community as well
as schools is of paramount importance for overall management of
affected children as diabetes is a typical example of a condition that

requires support from the entire community.
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Identification of novel variants in genes associated
with neonatal diabetes in a Brazilian cohort

L. Santos de Santana’, A. Dantas Costa-Riquettol’z, P. Campos
Franco?, A.E. Evangelista Alcantara®?, M. Gurgel Teles?

LUniversity of Sao Paulo, Monogenic Diabetes Group, Genetic Endocrinol-
ogy Unit and Laboratory of Molecular & Cellular Endocrinology / LIM25,
School of Medicine, Sao Paulo, Brazil, University of Sao Paulo, Diabetes
Unit, Clinics Hospital, School of Medicine, Sao Paulo, Brazil

Objectives: To establish a molecular genetic diagnosis, using Next
Generation Sequencing target panel (tNGS), in a Brazilian cohort with
Neonatal Diabetes Mellitus (NDM) (permanent - PNDM / transient
- TNDM).

Methods: We evaluated twenty-six patients with NDM referred to
our Monogenic Diabetes Group website (diabetesgeneticousp.com).
Twenty-one had PNDM and 5 TNDM. Patients presented diabetes
before 6 months of age or between 6-12 months if there was no evi-
dence of autoimmunity (exception for those with congenital defects/
extra-pancreatic features). Twenty-four NDM genes were sequenced
using a tNGS panel.

Results: The majority of patients (15/26) were male. The median age
at diagnosis was 3.5 months (Q1 2.0 - Q3 8.75), with 61% (16/26)
presenting diabetes up to 6 months. Fifteen had extra-pancreatic fea-
tures including chronic diarrhea, developmental delay and short stat-
ure. A candidate variant was identified in 50% (13/26) of investigated
subjects (FOXP3, KCNJ11,ABCC8, GCK, ZFP57 and EIF2AK3 genes),
5 of them not previously described, including 1 homozygous complex
indel in GCK and 3 heterozygous missense variants in potassium chan-
nel genes. No variant was shared by probands. One patient (ABCC8)
initiated the transition to sulfonylurea treatment after genetic diagno-
sis. The genetic test positivity reached 69% (11/16) among those

diagnosed up to 6 months, being 48% (10/21) in PNDM and 60%
(3/5) in TNDM.

Conclusions: It was possible to identify a candidate variant associated
with NDM in half of the investigated cohort. Genetic test positivity
was considerably higher among those diagnosed in the first 6 months
of life, and ATP-sensitive potassium channel genes were the most
affected (4 ABCC8 / 3 KCNJ11). This reinforces the importance of an
early comprehensive genetic testing to define NDM subtype and ade-
quate treatment.
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Blood pressure level increase with altitude in three
argentinean indigenous communities

V. Hirschler!, C. Gonzalez?, C. Molinari?, H. Velez?, R. Suarez?,
A. Robredo?, San Antonio de los Cobres Study Group Collaborators

1UBA, Buenos Aires, Argentina, 2Hospital Materno Infantil, Salta,
Argentina

Background: Studies performed by our group in schoolchildren
showed a significant association between high blood pressure
(BP) and high altitude.

Obijective: to compare BP levels in three groups of Argentinean Indig-
enous schoolchildren from similar ethnic backgrounds but living at
three different altitudes.

Methods: A cross-sectional study compared 185 (83 females) children
aged 5-14 years from San Antonio de los Cobres (SAC), 3750 m above
sea level, 46 (23 females) from Cobres, 3450 m, and 167 (83 females)
from Chicoana (CH), 1400 m between November 2017 and January
2019. Children’s height, weight, waist circumference, and BP were
measured.

Results: The prevalence of overweight/obesity was significantly lower
in SAC, 6.5% (12) and Cobres 4.3%(2) than in CH 24%(40) (BMI >85
percentile per CDC norms). As altitude increase, z- BMI decrease sig-
nificantly (SAC (-0.43), Cobres (-0.15), and CH (0.37). However, sys-
tolic BP increased significantly with altitude: (SAC 86 mmHg, Cobres
77 mmHg, and CH 69 mmHg). Similar results were obtained with dia-
stolic BP (SAC 57 mmHg, Cobres 51 mmHg, and CH 47 mmHg) and
with median arterial pressure (MAP) (SAC 67 mmHg, Cobres
60 mmHg, and CH 55 mmHg). Multiple linear regression analyses
showed that altitude was significantly and independently associated
with children's systolic BP (beta 10.56; R?=0.40), diastolic BP (beta
6.27; R?>=0.25) and MAP (beta 7.69; R?=0.32); adjusted for age, sex,
and BMI.

Conclusions: Our results suggest that as altitude increase, BP levels
increased significantly in indigenous children from similar back-
grounds; suggesting that higher BP levels are associated with higher
altitudes. Given the long lag time between the detection of hyperten-
sion and the onset of clinical cardiovascular disease, screening of BP
might provide a unique opportunity for intervention in these

communities.
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Contributions and limits of Integrated Telemedicine
in diabetes care and education program:
perceptions of families from Chilean remote

rural area

J. Pelicand®?, M. Silva B.1, S. Vergara B.%, B. Soto O.1

Universidad de Valparaiso Campus San Felipe, Medicine School, San
Felipe, Chile, ?Hospital San Camilo, San Felipe, Chile

Introduction: Telemedicine (TM) is one more tool at modern medicine
service at care and treatment of Type 1 Diabetes (DM1) moreover in
remote areas. However, it's contribution isn't known from the real
families' use and perceptions.

Methodology: Qualitative exploratory study, from the analysis of con-
tent of TM conversation and guided telephone interviews to 21 fami-
lies that uses TM for care and follow-up of young people with DM1
between 2016 and 2018, from Aconcagua Valley, Chilean remote
rural area.

Results: Our sample included children aged 11,4+- 4,04 years; treat-
ment MDI (85,7%), CSII (14,3%); hospital visits 2,83 +- 1,38 per year.
Alc average from 8,52 +- 2,17% (2016) to 7.9 +- 1,25% (2018). We
analized 716 TM conversations mainly instant messaging (93,15%)
with 12,35 + 10.05 times per year and per family. The main themes
for consultation were administrative (medical control and supplies)
(35.3%), glycemic variability and insulin therapy (27.2%), urgencies
management (20,5%), social support (11%) and education (5,8%). Sat-
isfaction was optimal (100%) principally because of geographic and
economic accessibility of TM, medical support availability to respond,
educate and resolve daily difficulties, teamwork with professionals in
the aim to improve metabolic control and quality of life. However,
families identified more needs from TM to optimize its use, especially
from remote rural areas.

Conclusion: Integrate TM into diabetes care program is a pillar of care
and follow-up of youth and support families. However, there are still
many pending challenges, including those recognized by the families,
among the access, the new technologies, the technical conditions and
the integration of peer support that should be reflected in future prac-
tices and studies.
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Lessons learned from using telemedicine with youth
with type 1 diabetes and families

T.K. Reznick—Lipinal, H.K. O'Donnell}, R.P. Wadwa?, T. Gomer?,
F. Bishop, G.T. Alonso, S. Majidi, J. Snell-Bergeon®, J.F. Thomas??,
K.A. Driscoll**

University of Colorado Barbara Davis Center for Diabetes, Aurora,
United States, 2Children's Hospital Colorado, Department of Telehealth,
Aurora, United States, SUniversity of Colorado Anschutz Medical Campus,
Aurora, United States, *University of Florida, Department of Clinical and
Health Psychology, Gainesville, United States

Objectives: To highlight challenges and solutions for telehealth visits
with youth with type 1 diabetes (T1D) and their families.

Methods: Since 2012, 1221 clinic-telehealth visits at 5 sites in west-
ern Colorado and Wyoming and 282 home-telehealth visits as part of
an RCT (DP3DK113363) were completed to improve T1D health out-
comes. Providers and staff identified challenges and solutions to con-
ducting telehealth visits.

Results: Lack of T1D-proficient staff and T1D medical resources com-
plicated clinic- and home-telehealth visits. Technology challenges
(audio/video, device uploads) occurred in both settings but arose
more with home-telehealth. “Tech checks” prior to appointments min-
imized these obstacles. During home-telehealth, 50% of families
engaged in 21 appointment interfering barrier (logging in from stores,
bed, moving cars; while cooking; without a caregiver present); how-
ever, providing clear guidelines and expectations for visits increased
family attentiveness and encouraged engagement with providers.
Despite these challenges, the late cancel/no show rate for telehealth
was 11% lower than the average for in-person clinic visits (17%).
Completing fewer appointments in a given time period compared to
in-person visits and obtaining additional state licensure and medical
privileges for providers were additional constraints.

Conclusions: Clinic- and home-telehealth visits provide convenient
and practical access to T1D care. Assessment of anticipated barriers is
important to identify solutions to improve telehealth visits. Providing
better support to families to improve technology connectivity and
assistance with uploading devices is needed. Continued work is also
needed with partner sites to improve workflow and efficiency. Multi-
state consortiums for medical licensing may provide a friendlier model
to conduct telehealth across state lines in the US. Preparation and
team work to address challenges unique to the telehealth environ-

ment can amplify clinical benefits.
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Leveraging the Project ECHO model for type
1 diabetes (T1D) to democratize specialty
knowledge in underserved T1D communities

N. Cuttriss®, C. Anez-Zabala?, L. Baer®, A. Bernier?, M. Basina®,

S. Flipp?, K. Hood?, M. Gurka?, R. Lal%, M. Haller?, D. Maahs?, H. Hu?,
M. Town?, E. Sheehan?, C.J. Wangl, K. Yabut!, S. Bhatia®, A. Walker?,
Project ECHO T1D Study Group

IStanford University School of Medicine, Stanford, United States, Uni-
versity of Florida, Diabetes Institute, Gainesville, United States, *Packard
Children's Health Alliance, Stanford, United States

Persistently suboptimal outcomes for people with T1D and a lack of
access to subspecialty care mandate the development of innovative
healthcare delivery models. T1D care for many pediatric and adult
patients in the U.S. falls on primary care providers (PCPs). Using the

Project ECHO™ (Extension for Community Healthcare Outcomes)
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model, Stanford and the University of Florida partnered to pilot an
“ECHO T1D” teleECHO clinic. The goal was to demonstrate feasibility
of an ECHO teaching and mentoring model for T1D and improve the
ability of PCPs to manage T1D.

Utilizing a “Hub-and-Spoke” model, we recruited and collaborated
with PCPs at non-specialty diabetes practices across Florida and Cali-
fornia and held weekly one-hour tele-ECHO clinics for 8 months con-
sisting of didactic presentations and learner presented cases.
Precision recruitment methods to target clinics in medically under-
served regions included:

(1) geocoding to identify high-need areas,

(2) claims data to identify PCPs treating T1D,

(3) survey data from PCPs.

Baseline surveys (n=110) documented PCPs were burdened with pro-
viding primary oversight for insulin management in 27% of their pedi-
atric and 61% of their adult T1D patients despite reporting vast lack
of confidence in using insulin pumps (81%) and continuous glucose
monitors (71%). The pilot demonstrated feasibility with high PCP
uptake and enrollment filled beyond capacity. In California, 11 Spoke
sites enrolled with 37 clinics serving roughly 1,000 T1D adult and
pediatric patients who do not receive routine specialty T1D care. In
Florida, 12 Spoke sites enrolled with 67 clinics serving roughly 1,300
T1D patients.

Project ECHO T1D is an innovative healthcare delivery model that
appears capable of building capacity for diabetes care in the medically
underserved. Having demonstrated proof-of-concept for ECHO T1D,
future efforts will focus on replicating the model and on implementing

studies to demonstrate value and improvements in outcomes.
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Real-world application of an artificial intelligence
model predicting short-term change in glycemic
control in youth with type 1 diabetes

M. Clements®?3, D. Williams®, D. Watkins®, M. Barnes?, J. Bass®,
J. Plourde?, S. Patton®>, R. McDonoughl’z, L. D'Avolio*®”, S. Mehta®

Children's Mercy - Kansas City, Pediatrics, Kansas City, United States,

2 University of Missouri-Kansas City, Kansas City, United States, SCenter
for Children's Healthy Lifestyles and Nutrition, Kansas City, United States,
“4Cyft, Inc., Boston, United States, *University of Kansas Medical Center,
Kansas City, United States, SHarvard Medical School, Boston, United

Actual HbA1c rise (%) Model Diagnostic Characteristics

20.3 Sensitivity/Specificity
PPV/NPV

0.4 Sensitivity/Specificity
PPV/NPV

>0.5 Sensitivity/Specificity
PPV/NPV

20.6 Sensitivity/Specificity
PPV/NPV

States, ’Brigham and Women's Hospital, Boston, United States, 8Joslin
Diabetes Center, Harvard Medical School, Boston, United States

Obijective: To evaluate the real-world performance characteristics of a
model using supervised machine learning to predict visit-to-visit
(270-day) changes in glycemic control (HbA1c) among youth with type
1 diabetes (T1D).

Methods: Using a convenience sample of youth with T1D receiving
care at one of 11 outpatient clinics in a tertiary care diabetes center
over a 6-month period, we deployed a model to predict >70-day
changes in glycemic control (HbA1c) based on using discrete and free-
text data derived from electronic health records of youth ages
9-17 years with HbAl1c < 12%. The ability of the model to predict rise
in HbA1c at different thresholds was evaluated. Predictive ability was
assessed using sensitivity,
value (PPV).

Results: Youth with T1D (N=1275) were 51% female, 82% non-
Hispanic white, with median [IQR] years of age=14.1 [10.8,16.5].

Forty-seven percent used a continuous glucose monitoring device,

specificity, and positive predictive

and 53% were insulin pump users. Predicted HbA1lc correlated with
actual HbA1lc (p=0.84; p< 0.0001). The table presents sensitivity,
specificity, PPV, and NPV for the predicted and actual HbA1c rise at
four cutpoints for rising HbAlc: 0.3%, 0.4%, 0.5% and 0.6%. Sensitiv-
ity and PPV improved in predicting smaller changes in HbAlc rise
while specificity and NPV improved when predicting larger changes in
HbA1c rise.

Conclusions: A supervised machine learning model predicted clinically
significant change in HbA1c for some youth with T1D. The trade-off
between sensitivity and specificity should be considered when exam-
ining intervention predictions in a clinical care setting. Inclusion of
device data and patient-reported outcomes may improve future

model performance.
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Provider perceived barriers to technology use in
pediatric patients with type 1 diabetes

D. Tsai', J. Flores Garcia®, M. Reid?, J. Raymond1

IChildren's Hospital Los Angeles, Endocrinology, Diabetes and Metabo-
lism, Los Angeles, United States

Type 1 diabetes (T1D) affects about 200,000 youth in the United

States and the incidence is rising. Diabetes technology, such as insulin

Estimate (%) 95% Confidence Interval
21.3/86.1 18,24.9 / 83.3,88.5
55.5/57.3 48.6,62.1 / 54.2,60.3
11.7 /935 9.1,14.9 / 91.6,95.2
541/ 62 44.3,63.7 / 59.1,64.7
6.5/97.3 4.39.2/95.9,98.3

54.9 / 66.9 40.3,68.9 / 64.1,69.5

2.7 /988 1.3/4.9 /97.8,99.4

47.6 /71 25.7,70.2 / 68.4,73.5

[Diagnostic performance of prediction vs. Actual HbA1c Rise at next clinic visit (Sensitivity/Specificity, and Pos/Neg Predictive Value [PPV/NPV])]
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pumps and continuous glucose monitors (CGM), have been associated
with improved glycemic control and improved quality of life. How-
ever, as of 2015 only 60% of children used a pump and only 6% used
CGM. Potential barriers to device uptake in the T1D population have
been described from both patient and provider perspectives, but stud-
ies were mostly conducted in adults who were predominantly white,
of higher socioeconomic status, and privately insured.

Providers at Children's Hospital Los Angeles who deliver care to youth
with T1D (n=42) were surveyed to investigate their perceived barriers
to use of diabetes technology as well as explore potential differences
between provider and patient-reported barriers. The most commonly
perceived barriers were insurance coverage (83.33%), patients' dislike
of having diabetes devices on their body (88.1%), patients' dislike of
how diabetes devices look on their body (69.05%), and others noticing
and inquiring about their devices (69.05%). When compared to
reported barriers by youth with T1D, the most commonly reported bar-
riers were similar between patients and providers with the exception of
insurance coverage. However, providers endorsed barriers more fre-
quently than youth as seen in Table 1. For example, 69.05% of pro-
viders felt that others noticing and inquiring about diabetes devices
was a barrier, while only 13.99% of youth felt this was a barrier.
Differences between patient-reported barriers and provider-perceived
barriers, as well as increased perception of barriers by providers, may
affect the use of diabetes technology in youth with T1D. Further
investigation into other potential barriers as well as provider-patient
disparities will assist in improving how providers support their
patients and the adoption of diabetes technology.

% Endorsing Barrier
Barrier Patient (n = 143) Provider (n=42) P-Value
Cost of supplies 5.59% 40.48% <0.0001
Cost of device 3.50% 35.71% <0.0001
Insurance coverage 9.09% 83.33% <0.0001
It is stressful wearing devices all of the time 16.08% 57.14% <0.0001
1 do not like having diabetes devices on my body 20.28% 88.10% <0.0001
1 do not like how diabetes devices look on my body 16.78% 69.05% <0.0001
1 get nervous that the device might not work 13.29% 28.57% <0.0001
1 do not want to take more time from my day to take care of my 4.90% 16.67% 0.011
| get nervous to depend on technology 6.29% 21.43% 0.004
1 worry about what others will think of me 9.09% 50.00% <0.0001
I do not like diabetes devices because people notice them and ask
questions about them 13.99% 69.05% <0.0001
1 am too busy to learn how to use a new technology or device 2.10% 9.52% 0.05
My diabetes care team has never talked with me about diabetes
technology options 0.00% 11.90% <0.0001
| do not understand what to do with the information or features of the
devices 0.00% 23.81% <0.0001
1 am not able to get my diabetes care team to write me a prescription 1.40% 11.90% 0.002
1 do not get enough help from my family 0.00% 16.67% <0.0001
I do not get enough help from my diabetes care team in using devices 0.00% 2.38% 0.23
1 do not want to have more information about my diabetes 0.70% 11.90% 0.002
My family does not think diabetes devices are important for taking care
of my diabetes 0.70% 14.29% 0.001

[Table 1. Frequency of Patient and Provider-Reported Barriers to
Device Use]
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How does video-counseling work under real-life
conditions? Results from the VIDIKI study, a
multicenter, controled study evaluating the impact
of monthly video consultations for children with
type 1 diabetes using a continuous glucose
monitoring system

F.-S. Frielitz*, E. Mueller-Godeffroy?, N. Eisemann?, K. Lange®,
J. Doerdelmann?, A. Erdem?, I. Menrath?, J. Bokelmann®,

M. Krasmann®, P. Kaczmarczyk®, B. Bertram®, O. Hiorté, A. Katalinic?,
S. von Sengbusch?

LUniversity of Liibeck, Institute for Social Medicine and Epidemiology,
Liibeck, Germany, 2 University Medical Center Schleswig-Holstein, Cam-
pus Liibeck, Pediatric Endocrinology and Diabetology, Liibeck, Germany,
3Hannover Medical School, Medical Psychology, Hannover, Germany,
“University Medical Center Schleswig-Holstein, Campus Kiel, Pediatric
Endocrinology and Diabetology, Kiel, Germany, *General Hospital Kiel,
Pediatrics, Kiel, Germany, 6University of Liibeck, Pediatric Endocrinology
and Diabetology, Liibeck, Germany

Objectives: The Virtual Diabetes Outpatient Clinic for Children and
Youth (VIDIKI) is a German multicenter controled study with a multi-
method design to assess the feasibility and acceptance of monthly
video-consultations.

Methods: The multicenter VIDIKI study quasi-randomized participants
with type 1 diabetes (age: 1-16 yrs; diabetes duration: 0.5-15 yrs.) to
either the intervention group or the waiting control group (each
N=120). All participants were using a continuous glucose monitoring
system (CGM). The video-consultations were documented over six
months. In addition parents' and adolescents' satisfaction with video-
consultations and treatment satisfaction was assessed by using a stan-
dardized instrument (DTSQ).

Overall 644
22 minutes) were documented, 584 of them were performed as
scheduled and 60 unscheduled. 67.5% of the contacts took place dur-
ing regular working hours (8:00 a.m. to 6:00 p.m.), 29.0 % after work-

Results: telemedical contacts (median duration

ing hours, and 3.1 % during weekends. Patients and parents reported
171 technical problems (26.5%), clinicians 92 problems (14.3%) based
on the 644 contacts, which were mainly related to the video portal.
Despite technical problems, satisfaction with video counseling was
high to very high among parents (94/107=87.8 %) and adolescents
(45/46=97.8 %). After adjustment for covariates, the DTSQ scoreat
6 months was 4 points higher in the intervention group than in the
control group (95%-Cl 2 to 6, p< 0.001) in the parent report and
2 points higher in the adolescent report (-2 to 5, p=0.404).
Conclusion: Telemedicine is particularly useful in pediatric diabetes
care, if CGM and insulin data are stored online in clouds. After
6 months, the VIDIKI participants were highly satisfied with video
consultations. However, secured video consulting requires the avail-
ability of technical facilities, e.g. stable internet access, and families'
and consultants' readiness to deal with several technical barriers at
the beginning.
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VIDIKI: a multicenter, controled study assessing the
impact of monthly video consultations for children
with type 1 diabetes compared to usual care

S.von Sengbuschl, N. Eisemann?, E. Mueller—Godeffroyl, K. Langes,
J. Doerdelmann?, A. Erdem?, I. Menrath?, J. Bokelmann®,

M. Krasmann®, P. KaczmarczykS, B. Bertram®, O. Hiort®, A. Katalinic?,
F.-S. Frielitz?

University Medical Center Schleswig-Holstein, Campus Liibeck, Pediatric
Endocrinology and Diabetology, Liibeck, Germany, 2University of Liibeck,
Institute for Social Medicine and Epidemiology, Liibeck, Germany, *Han-
nover Medical School, Medical Psychology, Hannover, Germany,
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“University Medical Center Schleswig-Holstein, Campus Kiel, Pediatric
Endocrinology and Diabetology, Kiel, Germany, >General Hospital Kiel,
Pediatrics, Kiel, Germany, *University of Liibeck, Pediatric Endocrinology
and Diabetology, Liibeck, Germany

Objectives: As continuous glucose monitoring (CGM) data in a cloud
are accessible at any time and any place, video-consultation gains
more attention in diabetes care. It reduces travelling time and organi-
zational burden of families with affected children. The Virtual Diabe-
tes Outpatient Clinic for Children and Youth (VIDIKI) is a multicenter
controled trial with a multi-method evaluation design in Northern
Germany to assess the acceptance and efficacy of video-counseling.
Methods: The study consists of a six-month controled study phase
with monthly video consultations as an add-on to regular care (inter-
vention group) and a control group with usual care. After six months,
video-consultation was offered to all participants throughout one
year. In a final phase contact intervals were freely chosen. All partici-
pants were using a CGM system and considered themselves able to
perform a video-consultation from home. Primary outcome parameter
was HbA1c, secondary parameters were psychosocial wellbeing and
treatment satisfaction.

Results: Between July 2017 and May 2018, 240 participants (age:
1-16 yrs.; diabetes duration: 0.5-15 yrs.) were quasi-randomized to
the intervention or waiting-control group. After adjustment for
covariates, the HbAlcat 6 months was 0.15 % lower in the interven-
tion group than in the control group (95%-Cl -0.34 to 0.05, p=0.143).
After 12 months of video-consultation, the cohort analysis of the
intervention group revealed a change of HbAlc of -0.38 (-0.61 to
-0.14, p=0.003).

Conclusions: In 2017 video-consultation was an innovative concept
of diabetes care in Germany. After six months no significant reduction
of HbAlc could be observed, probably due to major technical prob-
lems. However, after 12 months of video counseling, metabolic con-
trol in the intervention group improved significantly. Effective video-
consultation depends on safe, secure and flawless technical solutions
and physicians' and patients' competence and motivation to use this

technology.
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A pilot non-inferiority randomized controlled trial to
assess automatic adjustments of insulin doses for
patients with type 1 diabetes on multiple daily
injection therapy

A. El Fathi®, E. Palisaitis?, J.E. Von Oettingenz, P. Krishnamoorthyz,
R. Kearneyl, A. Haidar?, L. Legault2

IMcGill University, Montreal, Canada, ?Montreal Children's Hospital,
Montreal, Canada

Introduction: Multiple daily injection (MDI) therapy for type 1 diabetes
(T1D) involves basal insulin doses which keep glucose levels constant
under fasting conditions, and bolus insulin doses given at mealtime to
cover carbohydrates from meals. Non-optimal basal and bolus doses
contribute to the lack of satisfactory glycemic control.

Objective: We aimed to evaluate the feasibility of a learning algorithm
that optimizes daily basal and bolus doses for MDI therapy.

Methods: We performed a non-inferiority, randomized, parallel study
comparing daily physician adjusted (PA) insulin doses against daily
learning algorithm (LA) adjusted doses in children and adolescents on
MDI therapy. The study was conducted at Camp Carowanis (Quebec,
Canada), a camp for youth with T1D diabetes, where campers on MDI
therapy (age 8-21, HbA1lc < 11%) were recruited. Participants wore a
Freestyle Libre glucose sensor and underwent 11 days of daily insulin
dose adjustments by either a physician or our algorithm. Algorithm
adjustments were reviewed by a physician and the last 7 days were
examined for outcomes.

Results: 18 youths (age 13.1 (SD, 3.9) years, Female (n=10), HbA1lc 8.7
(SD, 1.9) %, total daily insulin per weight 0.76 (SD, 0.24) U/kg) were
randomized to both groups (LA (n=9) or PA (n=9)). In the last 7 days,
the algorithm made 195 adjustments where 18 were overridden by a
physician. The time in target glucose (3.9-10 mmol/L) in LA (35.4%)
was similar to PA (37.7%) (P = 0.73). The median difference was non-
significant (-3.8%, 95% Cl, [-21.7, 12.1]). The number of hypoglycemic
events per day in LA (0.7) was similar to PA (0.7) (P = 0.54). There was

no incidence of severe hypoglycemia nor ketoacidosis.
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[Comparison of daily time in target between the two groups (Physician-
adjusted and Learning algorithm)]

Conclusions: This is the first study assessing personalized day-to-day
algorithmic adjustments for MDI therapy. In this pilot study, our learn-
ing algorithm performed similarly to a physician. Longer and larger

studies are warranted.
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Real-world glycemic profiles and insulin use
patterns of 12,796 pediatric, adolescent and young
adult patients with Type 1 diabetes using the
Omnipod® insulin management system with cloud-
based data management

J. Laynel, Y. Zheng?, J. Hel, J. Jantz?, E. Benjamin?, T. Ly*

Unsulet Corp, Acton, United States

Objectives: This observational study characterized glycemic profiles
and treatment patterns of a large cohort of pediatric, adolescent and
young adult patients with T1D using the Omnipod® Insulin Manage-
ment System (Insulet Corp., Acton, MA) with integrated BG meter
(Abbott Diabetes Care Inc., Alameda, CA) and data management sys-
tem (Glooko, Mountain View, CA).
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<6y (n=594)
Age,y 4210
Mean BG, mg/dL (mmol/L)

eA1C / GMI, % (mmol/mol)* 8.0+ 1.0(64 £ 11)

Percent BG readings <70 mg/dL (<3.9 mmol/L), % 40+ 34

Percent BG readings 70-180 mg/dL (3.9 - 10.0 415+ 13.1
mmol/L), %

Percent BG readings >180 mg/dL (>10.0 mol/L), %  54.5 + 14.0

TDD, U 11.3+45

Bolus, U 1.0+ 0.6

Bolus, x/d 75+29

194 + 41 (10.8 + 2.3)

6-12y (n=4,972) 13-17y (n=5,321) 18 - 25y (n=1,909)

9.6+19 149+14 21.0+£23

191+ 36(10.6 +2.0) 202+42(11.2+2.3) 194+45(10.8 £ 2.5)
7.9+0.8(63+9) 8.1+1.0(65+11) 79+1.1(63+12)
55+38 5.6+40 6.1+49

444 +11.8 425+ 14.1 445+ 16.8
50.2+13.1 51.9+154 493+17.8

246 +124 475+17.2 480+ 17.5
24+18 54+31 62+33

65+22 53x21 44+£22

[Table. Glycemic Profiles and Insulin Use Patterns of Youth with Type 1 Diabetes Using the Omnipod System.]

Methods: From January 2015 through December 2018, usage data
from the pump system were uploaded to the data management sys-
tem and matched via device serial number to a second database of
self-reported demographic data and de-identified. BG and insulin data
from 23 mo of system use per patient were analyzed.

Results: Demographics, glycemic profiles and insulin use of patients
with T1D (n=12,796) stratified by age group < 6 y (n=594), 6 to 12y
(n=4,972), 13 to 17 y (n=5,321) and 18 to 25 y (n=1,909) are reported
in the Table. Mean glucose was 194+41 (10.8+2.3), 191+36 (10.6
+2.0), 202+42 (11.2+2.3) and 194+45 (10.8+2.5) mg/dL (mmol/L) and
bolus frequency per day was 7.5+2.9, 6.5+2.2, 5.3+2.1 and 4.4£2.2 in
the< 6y, 6to12y,13to 17 y and 18 to 25 y groups, respectively.
Conclusions: These real-world data from a large cohort of youth with
T1D demonstrate that use of a tubeless insulin pump was associated
with BG levels that compare favorably to large registries including the
T1D Exchange. These data also highlight important management pat-
terns including frequent bolusing with Omnipod System use.
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Infrequent uploading of insulin pump and glucose
sensor data due to motivation rather than
knowledge for families living with paediatric type
1 diabetes

A.D. Chesover?, A. Lu?, J. Harringtonl, D.K. Wherrett!

The Hospital for Sick Children and University of Toronto, Endocrinology,
Toronto, Canada

Introduction: Families' ability and desire to upload, review and share
device data underpins improving diabetes control; however, many

families do not practice this and there is limited paediatric research

literature. We undertook a quality improvement project to empower
engagement with device uploading in paediatric type 1 diabetes.
Obijectives:

1) Increase the proportion of patients who: know how to upload;
upload at home; print or share data for clinic.

2) Decrease the proportion of device uploads in clinic. 3) Improve
clinic patient flow.

Methods: Baseline patient surveys preceded quality improvement
interventions: written resources on uploading and sharing device data;
clinic reminder notice; telephone reminder - followed by surveys at
3 and 6 months. Other outcome measures collected each clinic:
patients' uploading routines; device uploads in clinic; clinic flow metrics.
Results: Demographics and device use were similar between survey
periods, which included a total 167 respondents (53% of those eligi-
ble). There was good baseline understanding of sensor and pump
uploading - 19/27 (70%) and 41/51 (80%), respectively - which, as
well as the frequency of uploading and print or sharing data for clinic,
remained unchanged over the project (p>0.05). Runs charts from clinic
collected outcome measures confirmed no change in all objectives.
Technical barriers to sensor and pump uploading were reported by
18/48 (38%) and 13/68 (19%), respectively. Disengagement with sen-
sor and pump uploading was reported by 23/48 (48%) and 39/68
(57%), respectively. Written resources motivated change in 30% of
respondents; health care professional recommendations or instruction
motivated change in 70%.

Conclusions: Written resources did not improve uploading routines,
which could be explained by good baseline understanding. Disengage-
ment with device uploading could be additionally addressed by extrin-
sic motivations: consistent health care professional messaging and

expectations.
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Flash Glucose Monitoring technology in the
management of children and adolescents with type
1 diabetes leads to improved glycemic control

.-A. Vasilakis?, M. Arkoumani?, I. Kosteria?, S.A. Paschou?, C. Kanaka-
Gantenbein®

Diabetes Centre, Division of Endocrinology, Diabetes and Metabolism,
First Department of Pediatrics, National and Kapodistrian University of
Athens Medical School, Aghia Sophia Children's Hospital, Athens, Greece

Objectives: Flash Glucose Monitoring technology (FGM) has been
recently introduced in diabetes management and its use is becoming
increasingly popular among children with Type 1 diabetes (T1D). The
aim of this study was to evaluate real-life data from pediatric patients
using FGM followed in our center.

Methods: We studied 37 patients (51.4% males), with a mean +SD
age of 10.1 +3.9 years at FGM start for a follow-up period of 10.1
+6.5 months. HbA1lc, BMI z-score, number of self-reported hypogly-
cemias and severe hypoglycemic events, total insulin daily dose/kg
(TDD/kg), as well as the number of blood glucose self-measurements
(SMBGs) by finger prick were collected and compared with paired
analysis before and after introducing FGM.

Results: A significant reduction was observed in mean HbA1c (7.82%
+1.78 vs 7.19% +0.69, p=0.04) after FGM introduction. The number
of hypoglycemias/month (6.3 +7 vs 4.6 +5.3, p=0.31), the BMI z-score
(0.68 kg/m? +0.99 vs 0.76 kg/m? +0.8, p=0.473) and the insulin
TDD/kg (0.58 IU/kg/day +0.3 vs 0.68 IU/kg/day +0.24, p=0.061), did
not change significantly. No severe hypoglycemias were recorded
before or after FGM. As expected, there was a significant reduction in
the number of SMBGs /day (7.05 +2.7 vs 2.45 +2.38, p< 0.001). All
families report a high level of satisfaction with the combined use of
SMBG and FGM despite frequent discrepancies between FGM and
SMBG, especially at low glucose levels. All patients use FGM continu-
ously, except of an adolescent girl who requested “time-off” during
her holidays and an adolescent boy who uses it intermittently. The
main complaint is frequent sensor detachment especially during sum-
mer months. The families do not download the sensor at home.
Conclusions: Short-term follow-up of children using FGM has shown a
beneficial effect on HbA1c, with no increase in the number of hypogly-
cemic episodes. Further long-term real-life studies will provide addi-
tional information on the impact of FGM on diabetes management.
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A comparison between treatment with continuous
insulin infusion and multiple daily injections in
children and adolescents with type 1 diabetes in
Sweden: data from the Swedish national quality
register SWEDIABKIDS

A.-L. Fureman?, U. Samuelsson?, S. Sarnblad®, M. Lina4

1Umed University, Ostersund Hospital, Department of Pediatrics,
Ostersund, Sweden, 2Linképing University Hospital, Department of Pedi-
atrics, Linkdping, Sweden, 3Orebro University Hospital, Department of
Pediatrics, Orebro, Sweden, *Umed University, Department of Public
Health and Clinical Medicine, Unit of Research, Education and Develop-
ment, Ostersund, Sweden

Introduction: There is no evidence that patients with continuous sub-
cutaneous insulin infusion (CSIl) will achieve a better glucose meta-
bolic control compared to multiple daily injection (MDI). Previous
studies have indicated that CSIl regimen improves quality of life for
the patients, but since CSll is more expensive than traditional MDI
regimen it might not be cost-effective for the healthcare systems.
Obijectives: The aim of this study was to study if treatment with CSII
results in better metabolic control compared to treatment with MDI
in children with type 1 diabetes.

Methods: Data extracted from SWEDIABKIDS 2011-2016 was
HbAlc, age, sex, diabetes duration, insulin method, BMI-SDS and
severe hypoglycaemia. Mean HbA1c and BMI-SDS was calculated for
every patient each year and comparisons were made between groups
of 0-6, 7-12, 13-17 years and HbA1c < 48, 48-57, 57-64, 64-72 and
>72 mmol/mol. Patients changing methods were excluded for that
year (10%).

Results: Data were available from 35624 patient-years (54% boys).
There were no differences in mean HbAlc between patients using
CSIl compared to MDI except for the group with HbA1c>72 mmol/
mol; (CSIl) 77.4 and (MDI) 79.8 mmol/mol (p< 0.05). In 2011, more
girls (41%) than boys (35%) used CSlI and in 2016 there was 60% of
the girls and 56% of the boys using CSII. Patients using CSIl were
younger and had longer diabetes duration (p< 0.05). In 2011 there
were more incidents of severe hypoglycaemia with MDI (3.8%) com-
pared to CSll (3.5%) and in 2016 the incidents were less frequent;
MDI (2.3%) and CSII (2%). Patients using CSII had a tendency to higher
BMI-SDS and in teenage girls the difference was; 0.8 (MDI) and 0.98
(CSll) (p< 0.05).

Conclusions: Patients with the highest HbAlc had a better glucose
metabolic control with CSIl compared to MDI but they had a higher
BMI-SDS. The incidence of severe hypoglycaemia in 2011 was 3.5%
(CSll) and 3.8% (MDI) and decreased during these years while the use

of CSllI regimen increased.
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Flash glucose monitoring: lower sensor usage in
children with poorer diabetes control

A. Messaaouil, S. Tenoutasse?, L. Hajselova?, L. Crenier?

1H(")pital Universitaire des Enfants Reine Fabiola - Université Libre de Bru-
xelles (ULB), Diabetology, Brussels, Belgium, 2Hépital Erasme - Université
Libre de Bruxelles (ULB), Endocrinology, Brussels, Belgium

Obijectives: The FreeStyle Libre flash glucose monitoring system
(FGM) is reimbursed and largely used by Belgian type 1 diabetic
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children and adolescents. The aim of this study was to characterised
sensor usage in that population.

Methods: This prospective observational study of two month duration
included subjects with type 1 diabetes using FGM, aged from 4 to
20 years. Clinical data, HbAlc and FGM data were collected. A linear
regression was used to ascertain factors affecting FGM usage.
Results: On the 299 subjects included, 127 (42.5%) scanned their sen-
sor < 5 times/day. They were older [median (IQR)] [15.0 (12.5-17.2)
vs 12.3 (9.2-14.7) years; p< 0.001], older at diagnosis [9.4 (6.3-12.1)
vs 5.9 (3.2-9.1) years; p< 0.001], used less the trend arrow (39.9 vs
87.8 %; p< 0.001) and the glucose profile (40.7 vs 65.2 %;p< 0.001)
and had higher HbA1c [8.1 (7.4-9.0) vs 7.4 (6.9-8.0) %] than those
with > 5 scans/day. They also had a lower time in range 70-180 mg/dlI
[25 (29-44) vs 42 (37-51) %; p< 0.001] and a higher time above
180 mg/dI [29 (20-39) vs 19 (11-27) %; p< 0.001]. We calculated that
a minimum of 6 scans/day was necessary to capture at least 70% of
the sensor data in more than 90% of subjects. In multivariate analysis,
frequency of scans was only positively related to sensor usage
(=0.108, p< 0.001) and sensor usage was independently and nega-
tively related to percentage of time above 180 mg/dl (f= -0.590,
p=0.013), age (B= -0.784, p=0.027), age at diagnosis (p= -0.987,
p=0.004) and HbA1c (B= -4.476, p=0.004).

Conclusion: FGM is well used in younger patients, younger at diagno-
sis and with better glucose control. Poor FGM sensor usage is associ-
ated with higher HbA1c and reflects the poorer treatment compliance

in older one.
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Successful use of continuous glucose monitoring to
titrate an intravenous insulin infusion

K. Mikler!, P. Phan?, G. Groves?, J. Harper?, R.J. Cohn?3, C.F. Vergel?

1SCHN (Randwick), Endocrinology, Randwick, Australia, 2SCHN
(Randwick), Oncology, Randwick, Australia, 3School of Women's and Chil-
dren's Health, University of NSW, Randwick, Australia

Objective: To demonstrate the safety and effectiveness of Continu-
ous Glucose Monitoring (CGM) to titrate an intravenous insulin infu-
sion in a patient who received a bone marrow transplant for
myelodysplastic syndrome and subsequently developed diabetes
mellitus.

Methods: A 17 year old boy with severe graft versus host disease
(GVHD) following bone marrow transplant for myelodysplastic syn-
drome developed diabetes mellitus associated with systemic cortico-
steroid treatment and total parenteral nutrition, on which he was
dependent due to gut involvement by the GVHD. GAD autoanti-
bodies were positive (53 U/ml, reference range < 5), but 1A-2 and
insulin autoantibodies were undetectable. Management of his diabe-
tes required an intravenous insulin infusion, but frequent capillary
blood glucose level (BGL) monitoring was not feasible, due to severely
impaired skin integrity from GVHD, and due to recurrent thrombocy-
topenia despite platelet transfusions. CGM using the DexCom G4 sys-
tem was started and subsequently switched to DexCom G5.

Calibration capillary blood glucose levels were performed every

12 hours. Sensor glucose levels were used to titrate the intravenous
insulin infusion to maintain glucose levels in target range, without any
significant hypoglycaemia. The insulin infusion was continued in this
manner for 38 days until the patient died from gram negative
septicaemia.

Results: CGM was a safe and effective means of titrating an intrave-
nous insulin infusion for this patient who developed diabetes mellitus
from complications following bone marrow transplant for
myelodysplastic syndrome. The burden of capillary BGL monitoring
was significantly reduced as a result of the availability of CGM
technology.

Conclusions: CGM was a safe and effective means of titrating an
intravenous insulin infusion for this patient.The availability of CGM
technology greatly reduced the burden of capillary BGL monitoring

and improved quality of life.
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Young children with type 1 diabetes (T1D) use
continuous glucose monitors on a near daily basis

M. Vanname?, L. Kanapkaz, D. Desalvo®, K. Harrington4, M. Hilliard®,
L. Laffel®, K. Miller?, W. Tambolane?, A. Verdejoz, S. Woerner>,
L. Dimeglio®

Yale School of Medicine, New Haven, United States, 2Jaeb Center for
Health Research, Tampa, United States, *Baylor College of Medicine,
Houston, United States, *Joslin Diabetes Center, Boston, United States, °-
Indiana University School of Medicine, Indianapolis, United States

Obijectives: Continuous glucose monitoring (CGM) may benefit young
children with type 1 diabetes (T1D) and their caregivers if used con-
sistently, but findings from prior studies using earlier generation
devices were disappointing due to unsustained CGM use by young
children. We analyzed CGM usage in the Strategies to Enhance New
CGM Use in Early childhood (SENCE) study to assess frequency and
persistence of CGM use among young children using the Dexcom
G5 CGM.

Methods: We analyzed data from 94 children 2-< 8 years old with
T1D who were not currently using CGM (median age 5.6 years,
median T1D duration 1.6 years, 49% female, 71% non-Hispanic white,
30% pump users, mean=SD HbA1c 8.2+0.8%). Participants were ran-
domized to CGM alone (N=44) or CGM with a family behavioral inter-
vention (FBI) (CGM+FBI N=50) over 6-months. CGM training visits
were at enrollment, randomization, 1 and 3 weeks post-randomiza-
tion. FBI sessions were delivered at 1, 3, 6, 13 and 19-week visits.
Use of the Dexcom Mobile App (to display CGM data on a
smartphone) with or without SHARE feature was optional.

Results: Over 6 months, children's median (25%, 75" percentile)
weekly CGM wear rates were 6.9 (6.6, 7.0) days/week in CGM alone
and 6.9 (5.9, 7.0) days/week in CGM+FBI (P=0.33). In the final month,
~90% used CGM 26 days/week and ~50% used Dexcom SHARE.
Daily SMBG frequency decreased from 6 at baseline to 4 at 6 months,
including the required 2 calibrations/day, and 95% of CGM alone and
79% of CGM+FBI group reported solely using CGM data for mealtime
insulin dosing. Nearly all (97%) families wished to continue using CGM
for their child at the 6-month visit.
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Conclusions: Advances in CGM performance have improved usability
in young children with T1D. With educational and/or behavioral sup-
port, families of young children with T1D can sustain a high frequency
of CGM use, which has important implications for advances in auto-

mated insulin delivery systems.
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The use of insulin pumps and continuous glucose
monitoring: does it make a difference? Data from
the Norwegian Childhood Diabetes Registry

H. Bratke®?, J. Assmus®, Y. Kamaleri®, H.D. Margeirsdottirs'é,
P. Njglstad®>, T. Skrivarhaug*®”

1Fonna Health Trust, Haugesund Hospital, Section for Pediatrics, Depart-
ment of Clinical Medicine, Haugesund, Norway, 2University of Bergen,
Section for Pediatrics, Department of Clinical Medicine, Bergen, Norway,
SHaukeland University Hospital, Center for Clinical Research, Bergen,
Norway, “Oslo University Hospital, Division of Childhood and Adolescent
Medicine, The Norwegian Childhood Diabetes Registry, Oslo, Norway,
5Akershus University Hospital, Department of Pediatric and Adolescent
Medicine, Larenskog, Norway, ¢Oslo University Hospital, Oslo Diabetes
Research Centre, Oslo, Norway, ”University of Oslo, Institute of Clinical
Medicine, Faculty of Medicine, Oslo, Norway

Introduction: Existing knowledge on the use of CSIl and CGM sys-
tems are often based on studies with a limited number of selected
participants and a short timeframe. The impact of CSIl and CGM on
HbA1c under real life conditions are yet not known. Therefore, exami-
nation of actually used systems in a clinical setting can contribute to
the evaluation of the real impact of these technical devices.
Objectives: To examine the effect of insulin pumps and CGM systems
widely in use today, in a population based national cohort study.
Material and methods: We did a population-based nationwide obser-
vational study, using the annual data from the Norwegian Childhood
Diabetes Registry (NCDR) in 2017. NCDR has a high completeness of
98%. Altogether 2749 patients were included (45.6% girls) with mean
age 12.9 years (SDS 3.9), and mean diabetes duration 5.3 years
(SD 3.7). HbA1c was evaluated depending on the insulin delivery
device (CSII vs insulin pen) and the glucose control device (CGM or
not) in a linear mixed-effects model (LME with main effects and inter-
actions) adjusted for age, sex and diabetes duration as fixed effects
and hospital as random effect.

Results: Of 2749 patients, 1996 (74%) used CSll and 1359 patients
(52%) used CGM. The mean HbA1lc in the total sample was 7.85%
(62mmol/mol). In the adjusted models, we saw a significantly lower
HbA1C for CSIl compared with insulin pen (-0.16 percentage points,
(Cl -0.28, -0.03), p=0.016). For CGM we observed an even bigger
decline in HbA1C (-0.21pp, (CI -0.31, -0.11), p= < 0.001) for pen users,
while CGM for pump users had in mean a 0.12pp lower HbA1c.
Conclusions: In this nationwide, population based observational study,
children and adolescents using insulin pumps or CGM reached better
metabolic control as indicated by HbA1c. The best results were seen
in the group using CSIl and CGM. Thus, the rather huge HbAlc
improvements reported in short term RCT's are not fully reproducible

in our data from a clinical setting.

P302

Improvement in hypoglycemia outcomes in
pediatric population using predictive low-glucose
suspend (PLGS): basal-1Q system real-world data
J.M. Ambrosino?, M. McElwee-Malloy?, S. Habif?

1Consultant, Guilford, United States, >Tandem Diabetes Care, Behavioral
Sciences, San Diego, United States

Technology is changing how that type 1 diabetes is managed, how-
ever pediatric registry data continue to demonstrate suboptimal out-
comes. Hypoglycemia is a limiting factor for the attainment of optimal
glycemic control. A retrospective pre-post and longitudinal (defined
>9 weeks of use) analysis of Tandem's PLGS technology used by a
real-world pediatric cohort showed significant reductions in
hypoglycemia.

Real-world pre-post data uploaded to Tandem's t:connect® diabetes
platform by Basal-IQ® system users who had at least 21 days of sys-
tem use before and after introduction of Basal-1Q are presented from
491 youth ages 6-17 years old [mean age = 12.01; SD = 2.79;
271 males (55.2%)]. There was a significant reduction in hypoglycemia
(< 70 mg/dL; p = < .001 ). Time in range (53%) did not significantly
change with PLGS. Longitudinal data of 1220 youth users aged
6-17 years old [mean age = 12.22; SD = 2.85; 627 male (51.4%)] indi-
cate that the system was available 98% of the time; algorithm-enabled
insulin suspensions occurred on average 5x/day for an average
15.86 minutes per suspension. Users were euglycemic when insulin
was suspended (mean BG = 111.67) and resumed (mean BG = 100.69);
95.7% of the time, resumption of basal insulin was system driven and
users overrode insulin suspension only 4% of the time.Real-world use
of Basal-IQ technology is associated with significant reduction in
hypoglycemia for pediatric users. High system reliability and infre-
quent user overrides reflect high user trust and continued product
adoption. Basal-IQ technology shows promise in improving clinical
outcomes. Future studies needed to confirm comparable changes in

distress and burden.

Rate of hypoglycemia pre- and post Basal-1Q technology use.
Ages 6-17 years (n=491)
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[Rates of Hypoglycemia Pre and Post Basal-1Q technology Use]
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Predictors of successful use of continuous glucose
monitors in pediatric patients with type 1 diabetes
M. Sheehan?, F.S. Shofer?, F. Stuart?, S.M. Willi*3, C.P. Hawkes*

The Children's Hospital of Philadelphia, Division of Endocrinology and
Diabetes, Philadelphia, United States, 2University of Pennsylvania,
Department of Emergency Medicine, Philadelphia, United States, *Univer-
sity of Pennsylvania, Perelman School of Medicine, Philadelphia, United
States

Introduction: Continuous glucose monitor (CGM) use is associated
with improved glycemic control in some, but not all, pediatric patients
with type 1 diabetes (T1D).

Objective: The aim of this study was to identify baseline factors that
are associated with optimal or improved glycemic control one year
after starting to use CGM.

Methods: Patients with type 1 diabetes (T1D) aged under 18 years at
the time of starting CGM between 1/1/14 and 5/1/18 were included
in this retrospective chart review. Successful use at 1 year was
defined as a reduction in hemoglobin Alc (HbA1c) concentration of
>0.5% at 1-year, or a HbAlc concentration of < 7.5% at 1-year.
Results: Of the 616 patients who started CGM (540 Dexcom,
76 Medtronic), 62 (10%) discontinued using the device within the first
year. Of the remaining 554 (51.4%) patients, median (IQR) HbA1c was
similar at baseline and 1-year (7.6% (6.9, 8.5) vs 7.7% (7, 8.4)). There
were 285 patients who met criteria for successful use at 1-year
(148 HbA1lc < 7.5%, 61 HbA1c reduced by > 0.5%, 76 both). Success-
ful users had lower baseline HbA1c (7.3% (6.6, 8.2) vs 7.8% (7.3, 8.5),
p< 0.001). They had a shorter duration of diabetes (1.4 y (0.5, 4.5) vs
3.1y (0.8, 6.4), p < 0.001), but were similar in age (10.7 y (7.3, 13.3) vs
10.9 y (7.9, 14), p=0.2) at the time of CGM start. There were no signif-
icant differences in success rates according to: CGM device (36/53
(57%) Medtronic vs 249/491 (51%) Dexcom, p=0.4); Insulin pump
users at time of CGM start (108/225 (48%) insulin pump vs 113/199
(57%), p=0.08); sex (155/304 (51%) males, 130/250 (52%) females,
p=0.9); or insurance type (247/464 (53%) commercial vs 38/90 (42%)
government, p=0.07).

Conclusions: Approximately half of patients have an improved or opti-
mal HbA1c at 1-year, and this is associated with shorter duration of
T1D and lower HbAl1c at the time of CGM start. Further study is
needed to investigate whether these factors are also associated with

reduction in hypoglycemia.
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Publicly insured youth continue to use CGM up to

2 years following CGM initiation

P. Prahalad?, A. Addalal, D. Scheinker?, D. Maahs

1Stanford University, Stanford, United States

In the United States, people with lower socioeconomic status rely on
public insurance. Despite its benefits in lowering hemoglobin Alc
(HbA1c) and improving quality of life for those with type 1 diabetes
(T1D), continuous glucose monitor (CGM) coverage is variable for chil-

dren with public insurance. California Children's Services (CCS) covers

CGM for some publicly insured children. We have previously shown
that children with CCS started on CGM continue to wear CGM at a
high rate. The purpose of this study is to follow up CGM use in chil-
dren with CCS 2 years after the original study.

We performed chart review to: identify children with CCS started on
CGM, determine CGM use, HbA1c, time in range (TIR, 70-180 mg/dL),
and time in hypoglycemia (< 70 mg/dL) at the most recent clinic visit.
Since 2016, 84 patients with CCS started on CGM at a mean age of
11.9 + 4.7 years, diabetes duration of 4.7 + 4.3 years, HbAlc 8.7
+ 1.7%, and 53 were on insulin pumps. The most recent visit occurred
1.4 + 0.9 years after CGM initiation. 65 (78%) continued on CGM,
18 stopped CGM (12 due to a loss in insurance coverage), and 1 was
lost to follow up. Among continued users of CGM, the mean HbA1c
was 8.4 + 1.4%, mean wear time of was 11.2 + 3.3 days over the past
2 weeks with 34.7 £ 17.5% TIR and 2.2 + 3.0% time in hypoglycemia.
52% used a cell phone to view data. 33 (51%) had a decrease in their
HbA1c. Among those who stopped wearing CGM, the mean HbA1c
was 9.2 + 1.3%. The mean change in HbA1c for users of CGM was
-0.2 + 1.6% while the mean change in those who discontinued CGM
use was +0.2 £ 0.9%.

A majority of children with CCS continue to use CGM with a high per-
centage of wear time. Although not powered to demonstrate statisti-
cal significance, users of CGM had a decrease in their HbAlc while
those who discontinued CGM had an increase in their HbAlc. Given
the benefits of CGM and data showing sustained use, our results con-

tinue to support coverage for publicly insured children.
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Bolus and basal rate accuracy of two recently
released insulin pumps

R. Zieglerl, D. Waldenmaier?, J. Mende?, C. Haugz, G. Freckmann?

Diabetes Clinic for Children and Adolescents, Muenster, Germany,
?Institut fiir Diabetes-Technologie Forschungs- und
Entwicklungsgesellschaft mbH an der Universitdt Ulm, Ulm, Germany

Obijectives: Dosing accuracy of different insulin pumps has already
been studied and presented over the last few years. Two more pumps
that became available recently were now tested to complement the
overview of insulin pump accuracy. One focus was set on small insulin
doses that are relevant in the therapy of children using continuous
subcutaneous insulin infusion (CSII).

Methods: Two durable insulin pumps (MiniMed® 670G [670G] and
mylife™ YpsoPump® [YP]) were tested in an experimental setting fol-
lowing EN 60601-2-24. Accuracy was assessed by measuring the
weight gain of a water-filled beaker placed on a balance. Insulin was
delivered by the pump that was placed outside of the balance through
the infusion set into the beaker. From each pump model, 3 devices
were used, and measurements were repeated 3 times to achieve a
total of 9 data sets per pump model. Basal rate accuracy was tested at
a constant basal rate of 0.1 U/h and 1 U/h for 72 h. Deviation from
target delivery was evaluated over the whole testing period and for

each individual hour of delivery. Bolus accuracy was tested for
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Basal rate Bolus
0.1U/h 1U/h 01U 1U 10U
n 9 9 225 225 108
670G Mean deviation 10.6% 0.1% 6.0% 0.3% -0.8%
670G % of 1-h windows/boluses within £15% of target 59% 99% 85% 100% 100%
YP Mean deviation 4.2% 1.2% -2.3% 1.1% 0.7%
YP % of 1-h windows/boluses within #15% of target 67% 99% 88% 100% 100%

[Table 1: Basal rate and bolus delivery accuracy]

boluses of 0.1 U, 1 U and 10 U, applying 25 or 12 (for 10 U) subse- Conclusions: The results for the two new pumps fit to those obtained
quent boluses that were weighted individually. with previously tested durable insulin pumps. As delivery accuracy and
Results: Results for basal rate and bolus delivery accuracy are shown especially precision decreases with smaller basal rates and bolus doses
in Table 1. care should be given especially when treating small children with CSII.
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Bacterial strains colonizing the sensor electrodes of
continuous glucose monitoring system in children
with diabetes

S. Seget?, P. Jarosz-Chobot?, M. Partyka?, E. Rusak®, H. Kaminska®,
E. Skafa—ZamorowskaI, M. Drozdz®

IMedical University of Silesia, Department of Pediatrics & Children's
Diabetology, Katowice, Poland, 2GCZD, Laboratory Diagnostics Centre,
Katowice, Poland, *Medical University of Silesia, Chair and Department
of Microbiology and Immunolog, Zabrze, Poland

Introduction: Continuous glucose monitoring (CGM) system provides
information on changes in blood glucose (BG) levels throughout the day.
Its use facilitates optimal therapeutic decisions for a diabetic patient.
Information on BG trends helps to identify and prevent unwanted epi-
sodes of both hypo- and hyperglycaemia. One of the factors limiting the
use of CGM is inflammation at the insertion site.

Aim of the study: The aim of the study was the microbiological identifica-
tion of the bacterial strains which are found on CGM sensor electrodes.
Material and methods: We performed microbiological tests on
patients' CGM Enlite Medtronic electrodes, which were removed after
6 days of usage according to manufacturer's instructions. 22 sensors
were examined from 22 children (10 girls) aged from 0.5 to 14.6 years.
The microbiological analysis was routinely performed at University
Diabetes Center in Katowice, Poland.

Results: 9 (40%) of the electrodes were colonized. In 8 (88%) cases the
electrodes were colonized by one bacteria strain. 6 times methicillin sus-
ceptible coagulase negative staphylococcus (MSCNS) was detected. We
also found one case of Klebsiella pneumonia and Ochrobactrum
triticicolonization. One electrode was colonized by the mixed flora
(Enterococcus  faecalis, MSCNS, Pseudomonas stutzeri, methicillin-
sensitive Staphylococcus aureus). The average HbAlc in the group with
colonization of electrodes was 8.14%+2.36 vs. 7.23%+1.99 in the group
without colonization. The average BMI in the group with colonization of
the electrodes was 17.05+1.55 vs.16.48+1.64. in the group without col-
onization. Statistically, significantly more often electrodes are colonized
in older children (average age in the group with colonization of elec-
trodes 11.05+3.22, without colonization 7.44+3.85, p=0.03).
Conclusions: Around 40% of sensors of CGM in diabetic patient colo-
nized bacteria. It seems that older children are more likely to have
their sensor electrode colonized by bacterial strains.
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Using trend arrow-protocol in adolescents with type
1 diabetes in continuous glucose monitoring
minimizes the risk of hypoglycemia during a sport-
school camp
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M. Gollin®, M. Trada?, V. De Donno’, G. Bracciolinié, C. Mossetto?,
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SUniversity of Turin, Adapted Training and Performance Research Group.
Department of Physical Education and Sports, Turin, Italy, SNordic Walk-
ing, FIDAL, Turin, Italy, ”Cuneo Hospital, Department of Pediatrics,
Cuneo, Italy, 8Alessandria Hospital, Department of Pediatrics, Alessan-
dria, Italy, 9University of Turin, School of Medicine - Pediatric Nursing,
Turin, Italy, *°AOU Citta della Salute e della Scienza, CPSINFERMIERE
Pediatrico- Poliambulatorio - Direzione Sanitaria, Turin, Italy

Introduction: Insulin therapy needs to be adapted in adolescents with
type 1 diabetes (T1D) while exercising. Hypoglycemia is the major
issue and while insulin reduction is recommended, carbohydrate sup-
plementation is also frequently needed.

We conducted a study to evaluate carbohydrate supplementation to
prevent hypoglycemia in T1D adolescents during a sport-school camp.
Methods: 27 adolescents with T1D for at least 1 year, treated with
multiple daily injections, without co-morbidities (such as celiac or
hypothyroidism), were enrolled in a 4-day sport-school camp with dif-
ferent session of physical activity.

During camp, participants reduced their basal insulin by 20% and
pre-meal insulins up to 50%, as recommended by international
guidelines. Patients wore a glucose sensor (Dexcom® G6) to moni-
tor directly and remotely their glucose in order to prevent hypo-
glycemia (< 70 mg/dL). All corrections, made with liquid glucose,
were decided using glucose value corrected for the trend, with a
protocol showed in the Figure. Time spent in range 70-180
mg/dL (TIR), below range (TBR), above range (TAR) and coefficient
of variation (CV) were compared with values obtained 3 days

before the camp.

TREATMENT PROTOCOL DURING THE CAMP

Results: We present preliminary data. No severe hypoglycemia and
diabetic ketoacidosis were observed during the camp. Mean glucose
and standard deviation resulted similar during and before the camp
(17756 and 170459 mg/dL, p=0.38). TBR was lower during camp



POSTER ABSTRACTS

(1% vs. 2,7%, p=0,04), and time spent with glucose < 54 mg/dL was
0.03% (before was 0.9%, p=0.008).

TIR was comparable (54.3 vs. 59.8%, p=0.25), as well as TAR (44.8
and 37.5%, p=0.14) and CV (34.6 vs. 32.2, p = 0.18). Sensor usage
was above 90% both during and before the camp.

Conclusions: correction with glucose using sensor value adjusted for
trend were helpful in strongly reducing values below 70 and 54 mg/dL,

without increasing TAR in T1D adolescents while exercising.
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Glycemic variability assessment with continuous
glucose monitoring systems demonstrates seasonal
patterns in pediatric patients with type 1 diabetes

mellitus
J. Chrzanowski?, A. Michalak!?, K. Pagacz?, A. Szadkowska?,
W. Fendler™

IMedical University of Lodz, Department of Biostatistics and Transla-
tional Medicine, Lodz, Poland, ?Medical University of Lodz, Department
of Pediatrics, Diabetology, Endocrinology and Nephrology, Lodz, Poland,
3Dana-Farber Cancer Institute, Department of Radiation Oncology, Bos-
ton, United States

Introduction: Monitoring of blood glucose is the mainstay of successful
therapy of type 1 diabetes (T1D). Continuous glucose monitoring (CGM)
is increasingly being used for everyday glycemic control, allowing for
glycemic variability (GV) assessment in long-term observations.
Objectives: We aimed to determine GV indices' seasonal nature, in
light of previously reported seasonal characteristics of T1D.

Methods: A retrospective analysis of long (>70 days) CGM records of
children (< 18 y.0.) with T1D (for >6 months) between 2015-11 and
2019-02. GV indices were calculated with our published software
GlyCulator 2.0. Meteorological data was obtained from the National

Institute of Meteorology.

Mean daily temperature correlations with GV indices
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[Heatmap of correlations between glycemic variability (GV) indices and
mean daily temperature.]

Between-seasons differences of GV indices were compared using
ANOVA test. We identified patient-specific seasonal patterns by

unsupervised clustering based on patient-specific correlations

between GV indices and meteorological factors. The periodicity was
evaluated using power spectrum analysis.

Results: We included 29 children [median record length 381 days
(25-75%: 166-679)], age 4 to 14 y.o. Seasonal patterns of GV indices
were observed, however, differences in standard deviation (SD,
p=0.6639) and coefficient of variation (CV, p=0.1350) did not reach
significance. Hierarchical clustering identified two groups of 13 and
16 patients, with different patterns in risk of hypoglycemia (Time
Below Range Target < 54mg/dL: p< 0.0001) and GV indices (SD and
CV: p< 0.0001, p< 0.0001) correlated with mean daily temperature.
Among 16 patients whose GV indices presented high autocorrela-
tions, a period of 12 months was identified as dominant, with recur-
rent periods of high GV.

Conclusions: We report the first analysis of seasonal patterns of GV indi-
ces based on long-term CGM recordings. A subgroup of children with
T1D showed a seasonal pattern of GV hinting at a mechanism explaining
variable incidence of hypoglycemia and acute complications of diabetes.
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Continuous subcutaneous insulin infusion (CSII)
versus multiple-daily injections (MDI) in youths with
type 1 diabetes mellitus: a systematic review and
meta-analysis of the literature with an equity lens

T.J. Dos Santos?, J.D.M. Donado Camposl’3, C.A. Fraga Medin?,
J. Argente®?® F. Rodriguez-Artalejo

LUniversidad Auténoma de Madrid, Madrid, Spain, 2Hospital Infantil Nifio
Jesus, Madrid, Spain, SCentro de Investigacion Biomédica en Red de Epi-
demiologia y Salud Publica (CIBERESP), Madrid, Spain, *Biblioteca
Nacional de Ciencias de la Salud, Madrid, Spain, >Centro de Investigacion
Biomédica en Red de Fisiopatologia de la Obesidad y Nutricion, Madrid,
Spain

Obijectives: Previous studies comparing the management of type
1 diabetes (T1D) in youths lack information on fairness regarding to
accessing newest therapies. Thus, we conducted an equity-oriented
analysis of the literature to assess glycemic effects of CSII vs. MDI
among youths with T1D.

Methods: Searches were run on MEDLINE, CENTRAL and EMBASE
from 2000 to 2018 to identify randomized clinical trials (RCT) and
non-randomized studies (NRS) on the effect of CSll vs. MDI on glyce-
mic outcomes among patients with T1D aged <20 years. Results were
summarized with the pooled mean difference (MD) for HbA;c, rate-
ratio (RR) for severe hypoglycemia (SH) and risk-ratio (RR) for diabetes
ketoacidosis (DKA), calculated with a random-effects model. Based on
the PROGRESS framework, we assessed the effectiveness of the ther-
apies among different social groups (Table 1). The quality of evidence
was evaluated with the GRADE tool.

Results: Of the 1589 articles screened for eligibility, 73 (121288
patients; 16 RCT) were included. There were high-level evidence that
CSIl was associated with lower HbA;c in RCT (MD: -0.24%; 95% ClI:
-0.33 to -0.14%,; 623 patients, 12 17%) and low-level evidence in NRS
(MD: -0.43%; 95% Cl: -0.52 to -0.35%; 119348 patients, 1> 99%). Also,
we found moderate-level evidence from RCT of a tendency to lower
rate of SH in those on CSIl (RR: 0.80; 95% Cl: 0.49 to 1.31;



PROGRESS acronym

Place of residence: Country
where individuals reside. (as
per the World Bank database)

Race, ethnicity, culture and
language: Self-identification
racial or ethnic group, or
different culture and language,
including nationality status.

Occupation: Patterns of work
that provide proper
maintenance of a treatment.

Gender/Sex: Boys and girls were
identified between groups.
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Positive social gradient

To reside in a high income country

To be a based-country language
comprehension inhabitant or to
be part of an ethnic majority

Affordability to have access and
maintain technological devices

Characterization of sex distribution
(M/F) between therapies; girls

Negative social gradient

To reside in a low-to-middle
income country

To be part of minority groups or to
be a foreign with low language
comprehension

No affordability to have access and
maintain technological devices

No characterization of sex
distribution (M/F) between

Neutral social gradient

No matter the place of residence,
outcomes are non-significant

No matter the race or ethnic
group, outcomes are
non-significant

No matter the parental occupancy
status, outcomes are
non-significant

No matter the sex distribution,
outcomes are non-significant

are related to belonging to an
advantaged group

Access to health services is
favored for a subgroup because
of its religious affiliation or
beliefs

Religion: Religious affiliation of
spiritual beliefs or values

Education: Assessed by the
informed educational level or
approximated by health
literacy and numeracy

High educational level or health
literacy and numeracy

Socioeconomic status: To obtain
information considering access
to resources and privilege.

A higher household wealth

Social capital: Benefits obtained To have network involvement
by individuals due to their

social relationships, e.g.: to be

member of a diabetes

foundation, to participate in

diabetes camp.

therapies; boys are related to
belonging to a disadvantaged
group

Access to health services is limited
because of its religious affiliation
or beliefs or due to the lack of
religion

No matter the religion or beliefs,
outcomes are non-significant

Low educational level or health
literacy and numeracy

No matter the education,
outcomes are non-significant

A lower familial income No matter the SES, outcomes are

non-significant

No matter the network
involvement, outcomes are
non-significant

Not to have network involvement

[PROGRESS framework to guide health equality data extraction on type 1 diabetes]

501 patients, B 0%), while NRS provided low-level evidence of a
reduced rate of SH in those on CSlI (RR: 0.70; 95% ClI: 0.61 to 0.80;
69673 patients, 1> 62%). No effect on DKA was found. Residing in
high-income countries and being part of a majority group, but not
gender, were associated with better glycemic outcomes when on CSlII.
Conclusions: CSlI are superior to MDI for lowering HbA1c and reduc-
ing SH episodes in pediatric patients with T1D. However, patients in
disadvantaged strata were less likely to receive recommended
diabetes-related technology.
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Continuous glucose monitoring in teens and young
adults (CITY) improves glycemic control: primary
results from a multi-center randomized clinical
trial (RCT)

K. Miller?, L. Kanapka®, M. Clements?, D. Desalvo®, K. Hood?,
L. Messer’, T. Mouse?, J. Sherr®, R. Weinstock’, L. Laffel®

1Jaeb Center for Health Research, Tampa, United States, 2Children's
Mercy - Kansas City, Kansas City, United States, >Baylor College of

Medicine, Houston, United States, *Stanford University School of Medi-
cine, Stanford, United States, °Barbara Davis Center, University of Colo-
rado, Aurora, United States, Yale School of Medicine, New Haven,
United States, ’SUNY Upstate Medical University, Syracuse, United
States, 8Joslin Diabetes Center, Harvard Medical School, Boston, United
States

Obijectives: Glycemic control remains suboptimal in many adolescents
and young adults (AYA) with type 1 diabetes (T1D). The CITY study
assessed effect of real-time non-adjunctive continuous glucose moni-
toring (CGM; Dexcom G5) compared with blood glucose monitoring
(BGM) on glycemic control.

Methods: CITY enrolled 153 AYA, age 14 to < 25 yrs old with T1D
and HbA1c 7.5-< 11% from 14 US diabetes clinics (median age 17 yrs,
median T1D duration 8 yrs, 50% female, 63% non-Hispanic white,
54% insulin pump use, mean+SD HbA1c 8.9+1.0%) who had not used
CGM in the prior 3 months. Masked CGM data were collected for a
minimum of 200 hours at baseline prior to randomization (1:1) to
CGM or BGM for 6 months. Masked CGM data also were collected in
BGM group at 13 weeks (7 days) and 24 weeks (14 days) to compare
with CGM group. Primary outcome was HbAlc after 6 months.
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Secondary outcomes included treatment group comparisons for CGM
measured glycemic metrics, patient reported outcomes, and occur-
rence of severe hypoglycemia (SH) and diabetic ketoacidosis (DKA)
events. Analyses performed using intent-to-treat linear models
adjusted for baseline measures of interest and clinical center; second-
ary analyses adjusted for multiple comparisons.

Results: Of 153 participants, 93% completed the RCT. At 6 months,
HbAlc decreased from 8.9£1.0% to 8.5£1.2% for CGM but was
unchanged for BGM group (8.9+1.0% to 8.9+1.2%), (mean adj. diff.
-0.4%, P=0.01). CGM time-in-range (70-180 mg/dl), glycemic variabil-
ity, and time spent in hyper- or hypoglycemia improved in CGM group
(Table). Rates of DKA, SH, or severe adverse events did not differ
between groups. Glucose monitoring satisfaction scores were higher
for CGM at 6 months compared with BGM (P=0.003) and 68% of
CGM participants wore CGM for =5 days/week at 6 months.Conclu-
sions: CGM was safe and effective in improving glycemic control and
was preferred over BGM in AYA with T1D.
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Impact on glycaemic outcomes of funding
continuous glucose monitoring for youth in
Australia

T.W. Jones'?, M. Chee®, H. Haurat®, D.J. Holmes-Walker®,
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Australia, “John Hunter Children's Hospital, Newcastle, Australia, 8Aus-
tralasian Diabetes Data Network, Melbourne, Australia, °Mater Hospital,
Brisbane, Australia, *°Monash Children's Hospital, Melbourne, Australia,
Monash University, Clayton, Australia, 12Royal Children's Hospital, Mel-
bourne, Australia, 13Royal Melbourne Hospital, Melbourne, Australia,
14Women's and Children's Hospital, Adelaide, Australia, 1°St George Hos-
pital, Sydney, Australia, *éChildren's Hospital at Westmead, Sydney,
Australia, *”Fiona Stanley Hospital, Perth, Australia, 18University of Mel-
bourne, Melbourne, Australia, *°Lyell McEwin & Modbury Hospitals, Ade-
laide, Australia

Introduction: In April 2017 the Australian Government initiated

funding for continuous glucose monitoring (CGM) for eligible under

21 year olds resulting in an acute increase in CGM use in young peo-
ple in Australia. Although clinical trials have demonstrated a positive
effect of CGM use on glycaemic and psychosocial outcomes in TIDM
there are as yet few data to describe its impact in real world use.
Objectives: The Australasian Diabetes Data Network (ADDN) is a
centralised database capturing de-identified coded clinical data from
people living with T1IDM on a single purpose-built platform. A total of
17 centres are now incorporated into the database, including regional
and adult centres in five States. Following the initiation of CGM
funding, ADDN was expanded to include a CGM module. This has
provided a unique opportunity to evaluate CGM uptake on clinical
outcomes for young people with TIDM.

Methods: Analysis of CGM outcomes in ADDN participants between
1 April 2017 to 31 December 2018, inclusive, captured 2,724 of the
10,644 youth < 21 years who registered for CGM with the National
Diabetes Services Scheme (NDSS) .

Results: Of those with documented usage data, HbA1C reduced signifi-
cantly from 8.3+1.5% at the start of CGM use to 7.9+1.4% at 12 months
(p< 0.001) and 7.8%+1.3% at 18 months (p< 0.001) from CGM start. This
was associated with an increase in the proportion of patients achieving
the recommended HbA1c target of < 7.0%: from 13.1% at start of CGM
use to 26.0% 18 months post CGM start. No significant change in severe
(coma/convulsion) hypoglycaemia rates (3.08 vs 3.69 events/100 patient
years, pre vs 12 months post use) or DKA rates (3.99 vs 4.3 events/100
patient years, pre vs 12 months post use) were observed.

Conclusions: This preliminary analysis of the early impact of general
availability of CGM for young people with TIDM indicates a positive
impact on key glycaemic outcomes in those using the technology.
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Lipoatrophy in children, adolescents and adults with
insulin pump (CSII) treatment: is there a beneficial
effect of insulin glulisine?

O. Kordonouril, T. Biester?, J. Weidemann?, H. Ott3, K. Remus?,
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IKinder- und Jugendkrankenhaus AUF DER BULT, Diabetes Center, Han-
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Germany



POSTER ABSTRACTS

Aim: To investigate whether a zinc-free insulin is an effective treat-
ment option for lipoatrophy.

Methods: Controlled, randomized, open-label parallel study* in chil-
dren, adolescents and young adults with T1D, CSIl and lipoatrophy at
injection sites. Participants underwent expert dermatological examina-
tion and an evaluation of their atrophic areas using ultrasound and
MRI. After randomization, half of the participants switched their pump
insulin into insulin glulisine (intervention group) for 6 months. The
others continued their treatment with zinc-containing insulin (control
group) and switched to insulin glulisine 6 months later. Both groups
were followed-up until month 12. Primary endpoint was the increase
of the thickness of the subcutaneous fat layer between cutis and the
muscle fascia of the most atrophic site at 6 months between both
groups as documented by MRI.

Results: Fourteen participants (10 female; age 14.5+4.0 years; T1D
duration 7.0+3.3 years; meantSD) were included into the study. At
baseline, absolute [4.0mm (0.1-21.0) vs. 7.3mm (2.0-14.0), p=.805]
and relative thickness [-60% (-98.8 to -17.6) vs. -50.0% (-72.7 to -1.0),
p=.259; median (range)] of subcutaneous fat tissue was comparable
between intervention (n=7; 4 female) and control (n=7; 6 female)
group. After 6 months, both absolute [12.0mm (1.0-21.0) vs. 7.0mm
(2.0-14.0), p=.028)] and relative fat thickness [-14.3% (-85.7 to 83.3)
vs. -31.3% (-66.7 to 0), p=.028] improved significantly in the interven-
tion group. At 12 months, absolute (p=.027) and relative fat thickness
(p=.018) as well as number of atrophic sites (p=.034) and size of most
atrophic site (p=.027) were further improved in the intervention
group.

Conclusions: Although the results of this pilot study are based on a
small sample, the data give hint that the use of the zinc-free insulin
glulisine may be beneficial in patients with T1D, CSII and lipoatrophy.
Further investigation is recommended.

*This study was funded by Sanofi.
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Disparities in diabetes technology use and HbA1c in
pediatric type 1 diabetes: a trans-atlantic
comparison

A. Addala*?, M. Auzanneau*?2, K. M. Miller*, W. Maier®*,
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1Stanford University, Pediatric Endocrinology, San Jose, United States,
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Germany, *Jaeb Center for Health Research, Tampa, United States, >Ger-
man Research Center for Environmental Health, Institute of Health Eco-
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Neuherberg, Germany, ®University of Leipzig, Department of Women and
Child Health, Hospital for Children and Adolescents, Leipzig, Germany,
7University of Florida, Director for Health Equity Initiatives, UF Diabetes
Institute, Gainesville, United States, 8| eibniz Center for Diabetes

Research at Heinrich Heine University, Institute for Biometrics and Epide-
miology, German Diabetes Center,, Diisseldorf, Germany, Stanford Uni-
versity, Pediatric Endocrinology, Stanford, United States

Objective: Diabetes technology for pediatric type 1 diabetes (T1D)
has increased worldwide, but inequalities in diabetes technology use
may exacerbate disparities in HbAlc. We describe the evolution of
the use of diabetes technology and HbAlc by individual socioeco-
nomic status (SES) in the US or area deprivation (as proxy for SES) in
Germany during the last decade. We hypothesized lower SES/higher
deprivation would be associated with lower rates of diabetes technol-
ogy usage and higher HbAlc.

Methods: Participants in the Type 1 Diabetes Exchange (T1DX) and
(DPV)
< 18 years with T1D duration =1 year were included in the study
(TADX n=16,515; DPV n=39,836). SES and area deprivation were cate-
gorized into least (Q1) to most (Q5) deprived SES quintiles. For the
DPV cohort, quintiles were determined using district level data from
the German Index of Multiple Deprivation (GIMD) 2010. For the T1DX

cohort, a composite SES score of insurance type, education level, and

Diabetes-Patienten-Verlaufsdokumentation registries aged

annual income level was generated and aggregated into quintiles.
Regression analyses for the DPV and T1DX cohorts for 2010-12 and
2016-18 evaluated rates of pump and CGM use and the effect of
SES/deprivation on HbA1c, adjusting for age, sex, and T1D duration.
Results: CGM and insulin pump use increased in both the T1DX and
DPV cohorts. In T1IDX the use of CGM and pump was significantly
greater in those with higher SES, but these associations were not seen
in DPV. For DPV, the effect of GIMD on HbAlc decreased between
the 2 time periods (p< 0.001) whereas for T1DX the effect of SES on
HbA1c increased between the 2 periods (p< 0.001).

Conclusions: These data demonstrate widening gaps in diabetes tech-
nology use related to SES status which are associated with higher
HbA1c in the US in contrast to no clear association of GIMD with dia-

betes technology use and a decreased HbA1c gap in Germany.
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Accuracy of glucose sensor estimate of HbA1c in
children with type 1 diabetes

S. Ehtisham®?, S. Adhami®

IMediclinic City Hospital, Dubai, United Arab Emirates, 2Mohammed Bin
Rashid University, Dubai, United Arab Emirates

Introduction: Glucose sensor usage is increasing in the paediatric type
1 diabetes population. The sensor downloads can generate an esti-
mated HbA1c based on the average glucose level.

Objectives: We aimed to test whether the sensor-estimated HbA1c
over 90 days was an accurate prediction of the measured HbA1c.
Methods: Over a 12-week period, 90-day sensor downloads were col-
lected from children with type 1 diabetes who were wearing a glucose
sensor (Freestyle Libre or Dexcom G5) when they were due their
3-monthly HbA1c laboratory test. Each family provided informed con-
sent for their data to be used in the study. The HbA1c was measured
by HPLC. The difference between the measured and calculated
HbA1c was calculated (delta HbA1c).

Results: Twenty four children wearing glucose sensors had HbAlc
tests during the study period (20 were wearing Freestyle Libre and
4 Dexcom G5). The mean laboratory HbAlc was 7.85% (SD 1.39,
Range 5.8 to 12%). The mean predicted HbAlc was 7.66% (SD 1.52,
Range 5.3 to 11.4%). The mean delta HbAlc was 0.18% (SD 0.58,
Range -1.1 to +1.4%), with a tendency for the prediction to be lower
than the measured HbA1c in 67% of cases. The mean delta HbA1c for
the Freestyle Libre was 0.1% and for the Dexcom G5 0.7%. The esti-
mated HbA1c was within 0.5% of the laboratory HbA1c 50% of the
time and within 0.75% 79.2% of the time. Bland Altman Analysis con-
firmed there was no relationship between the level of HbAlc and the
delta HbA1c, or between percentage sensor data captured and delta
HbAlc.

Conclusions: There is a tendency for estimated HbAlc to be lower
than the measured HbA1c but the mean difference is small. The delta
HbA1c is significant in a few individuals but there was no correlation
with lower sensor wear time or higher HbAlc. The sensor download
provides a useful estimate of the HbA1c and is within 0.75% of the
measured HbA1c 79.2% of the time. With increasing sensor accuracy
the estimated HbAlc may eventually replace the need for a
3-monthly HbA1c blood test.
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Real world use of CGM among adolescents and
young adults with type 1 diabetes (T1D): reduced
burden, but little interest in data-analyses

F. Huhn?, M.G. J6rdening?, G. Ernst?, K. Lange?

Hannover Medical School, Medical Psychology, Hannover, Germany
Since September 2016 continuous glucose monitoring systems (CGM)
are reimbursed by health insurance companies in Germany for
patients with an insulin therapy. The rate and quality of use of CGM-
systems among young people were assessed.

Participants of a German Diabetes Camp for young people with T1D
aged 16-25 yrs. (Camp D) were invited to anonymously answer a
structured questionnaire on their glucose monitoring habits and satis-
faction with use of their glucose monitoring system (11 Items), their
clinical data, and diabetes distress (PAID-5).

Overall 308 young people (83% response-rate) (age 21.4+3.5 yrs.,
diabetes-duration 10.1+5.9 yrs., 73% female, HbA1c 7.7+1.5%, 60.6%
CSll) participated. Of them 29.5% used rtCGM, 45.8% iscCGM and
24.4% only SMBG. HbA1c was highest among those with SMBG (8.0
+1.9%) compared to iscCGM (7.7£1.4%) and rtCGM (7.7+1.4%) but
differences were not significant (p=0.356). Diabetes distress total
score was not associated with the method of glucose monitoring
(p=0.62) (mean PAID-5 score: 6.2+4.4).

Participants using either CGM-system reported of better well-being
(97.6%) compared to SMBG, higher satisfaction (88.2%), better feeling
of security (80.3%), important new information (62.0%); few young
people reported of inconvenience (7.0%) or disturbances (11.0%) due
to alarms of rtCGM. Regularly independent CGM-data analyses at
home were reported by 19.1% of young people, their HbAlc was sig-
nificantly lower compared to other CGM users (7.2+1.2% vs. 7.7
+1.4%; p=0.04).

In this huge, but selected sample of participants of the German Camp
D 2018 75% were using a CGM-system continuously. It contributes
to significant improvement in several aspects of their everyday life,
but was not associated with reduced diabetes distress or better glyce-
mic outcome as long as the young people don't analyze the CGM-data
regularly. Structured education and motivation at regular out-patient

visits to analyze CGM-data regularly and effectively are necessary.
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Safe use of eversense CGM in children and
adolescents: the fear no hypo study

T. Biester?, T. von dem Berge?, K. Remus?, C. Stephan?, S. Biester?,
K. Adolphl, T. Kottmann?, O. Kordonouril, T. Danne!

1AUF DER BULT, Hannover, Germany, 2CRO Kottmann, Hamm, Germany
Introduction: The “Eversense XL®” sensor is a subcutaneously inserted
rtCGM system which lasts up to 180 days. Actual smartphones can be
used as a data receiver sent by an on body transmitter with vibration

alerts. As of today, it is only approved for use in adults.
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Method: Five children (6-12 years) and 10 adolescents (13-17 years)
received the sensor subcutaneously. After a 30-day blinded period,
the sensor was used in an unblinded mode for further 90 days. Main
measurements were HbA1c, sensor glucose data, ultrasound examina-
tion of the sensor depth as well as adverse events that occurred
throughout the study.

Results: Fifteen patients (7 male, 12 CSII/3 MDI, diabetes duration 5.5
+3.4 years) had the sensor inserted and completed the study. All

adolescents had the insertion at the upper arm. The children had inser-
tions on the hip, belly or upper arm. No severe hypoglycemic events
occurred. Except for a local skin reaction to sterile strips in one adoles-
cent, no complications at the insertion site were observed. There was
no change in HbA1c from baseline to the end of the study (7.61+1.12%
vs. 7.25+1.43%, p=0.138) although the point estimate decreased by
0.36 percentage points. The subcutaneous sensor showed no migration
in depth (2.6 vs. 2.8 mm and 3.1 vs. 2.7 mm at both ends of sensor).
Conclusion: The Eversense System also appears safe in the pediatric
population.

Due to the different type of adhesive (silicone-based) from other glu-
cose sensors and the possibility to take the transmitter off on a daily
basis, Eversense can be an opportunity to patients with severe reac-
tion to adhesives.

This investigator initiated trial was financially supported by Senseonics.
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Strategies to enhance new CGM use in early
childhood (SENCE): results from a randomized
clinical trial of continuous glucose monitoring
(CGM) in young children with type 1 diabetes (T1D)

L. Dimegliol, L. Kanapkaz, D. Desalov?, K. Harrington4, M. Hilliard®,
L. Laffel®, W. Tamborlane®, M. Vanname®, A. Verdejo?, S. Woerner?,
K. Miller?

Indiana University School of Medicine, Indianapolis, United States, ?Jaeb
Center for Health Research, Tampa, United States, 3Baylor College of
Medicine, Houston, United States, *Joslin Diabetes Center, Boston,
United States, Yale School of Medicine, New Haven, United States

Obijective: T1D care in youth is challenging, especially for families of
young children (YC). The SENCE study assessed if CGM alone or
CGM combined with family behavioral intervention (FBI) providing
psychoeducational support would improve glycemic control compared
to BG monitoring (BGM) alone in young children with T1D.

Methods: The 6-month SENCE study enrolled 143 YC 2-< 8 yrs old
with T1D and HbA1c 7.0-< 10.0% who were not currently using CGM
from 14 sites (median age 5.9 yrs, median T1D duration 1.9 yrs, 50%
male, 68% non-Hispanic white, 35% pump users). After baseline sur-
veys and masked CGM wear (Dexcom G5), participants were random-
ized to CGM alone (n=44), CGM+FBI (n=50), or BGM (n=49). Primary
outcome was CGM measured time in target (70-180 mg/dl) over the
6 months. Real-time CGM data were matched to masked CGM data
collected in BGM group for 7 days at wks 6, 13, 19 and 26. Analyses
used intent-to-treat linear models adjusted for baseline measures of
interest and clinical center; p-values adjusted for multiple comparisons.
Results: Of 143 enrollees, 137 (96%) completed the 6-month study.
At follow-up there were no significant differences in time-in-target
range, hyperglycemia or HbAlc (Table). Both CGM and CGM+FBI

groups had significant reductions in hypoglycemia (time < 70 and time
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< 54 mg/dl, Table); CGM+FBI also had significantly lower rates of
severe hypoglycemic events vs. BGM (P=0.03). Compared with BGM
and CGM alone, CGM+FBI had significant reductions in parent burden
(P< 0.02) and fear of hypoglycemia (P< 0.05).

Conclusions: Use of real-time CGM either alone or combined with
FBI over 6 months reduced time in hypoglycemia and severe hypogly-
cemic events in YC with T1D, but did not improve time in target range
or HbAlc. The FBI supporting CGM use had benefits for parent well-
being. There is a need for further investigation into how families of
young children with T1D can optimize CGM use.

P318
Loss of continuous glucose monitor coverage is
associated with an increase in HbAl1c

A. Addala®, D.M. Maahs?, D. Scheinker?, P. Prahalad*

1Stanford University, Pediatric Endocrinology, Stanford, United States
Objective: Continuous glucose monitor (CGM) use is associated with
improved glucose control and quality of life outcomes. In the United
States, insurance coverage determines many management choices for
people with type 1 diabetes (T1D). Public insurance, the use of which
is associated with lower socioeconomic status, has more restrictive
CGM approval policies. We seek to determine frequency of CGM loss
in patients with public insurance in our clinic and to evaluate the
impact of CGM loss on hemoglobin Alc (HbA1c).

Methods: The charts of 84 patients who met inclusion criteria (T1D,
public insurance, and had initiated CGM use) were reviewed. HbAlc
at CGM initiation and follow up visits, CGM use at follow up visits,
and reasons for CGM discontinuation were collected. CGM use at
each of the follow up visits was compared to the visit prior and was
categorized into: (1) Continued CGM use: CGM use at both the prior
and current visit, or (2) Loss of CGM: CGM use at the prior visit but
not at the current visit. Wilcoxon rank sum was used to compare
mean HbA1c amongst the two types of visits.

Results: There were 247 follow up visits (35 Loss, 212 Continued) at
which HbA1c was measured. 31 patients discontinued CGM use in at
least one follow up visit (61% due to insurance coverage; 39% due to
patient preference). Before initiation of CGM, average HbA1c was 8.5%
+1.5. Average HbA1lc was significantly lower in the continued CGM use
visits, 8.3%+1.4, than in loss of CGM visits, 9.1%+1.3, p=0.002 (Figure 1).

Conclusions: HbA1c at the visits following loss of CGM was signifi-
cantly higher—statistically and clinically—than HbAl1c at the visits
where CGM use was maintained. These data support the importance
of sustained and uninterrupted coverage of CGM for publicly insured

children and adolescents with T1D.
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[Figure 1: Mean HbA1c for each group. HbA1c in continued use group is
statistically lower at p=0.002.]
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Time in range in a large cohort of children with type
1 diabetes using glucose sensor and multiple daily
injection or insulin pump treatment

V. Cherubini?, R. Bonfanti?, V. Favalli?, R. Schiaffini®, N. Rapini®,

S. Toni?, E. De Nitto*, G. Maltoni®, S. Zucchini®, E. Mozzillo%,

A. Casertano®, N. Minuto”, M. Bassi’, A. Scaramuzza®, |. Rabbone?,

D. Tinti’, F. Lombardo®®, G. Salzano®®, C. Maffeis'?, M. Marigliano*?,
A. lannillit, D. Pjetraj?, R. Gesuita®?

LAOU Ospedali Riuniti Ancona, 'G. Salesi' Hospital, Ancona, Italy, 2SRH
University of Milano, Milano, Italy, 3DPUO Bambino Gesti, Roma, Italy,
4AOU Meyer, Firenze, Italy, University of Bologna, Bologna, Italy, SUni-
versity of Naples Federico Il, Napoli, Italy, ”IRCCS G. Gaslini, Genova,
Italy, 8Cremona Hospital, Cremona, Italy, 9University of Turin, Torino,
Italy, *°University of Messina, Messina, Italy, 1University of Verona,
Verona, Italy, *2Polytechnic University of Marche, Centre of Epidemiology
and Biostatistics, Ancona, Italy

Objective: To compare time in range (TIR) in children with T1D on
MDI or IP therapy in clinical practice.

Methods: A multicentre study was conducted between January and
May 2019. Inclusion criteria were diagnosis of T1D for more than 1y,
the use of glucose sensor (GS), on MDI or IP therapy excluding hybrid

or full close-loop systems. During a planned visit, GS were
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Regression

coefficients  95%ClI p
Age (y) 0.27 (-0.01;0.55) 0.058
Sex (M vs F) -0.29 (-2.10;1.52) 0.752
Diabetes Duration (y) -0.53 (-0.84;-0.23) 0.001
Physical activity (h/w) 0.07 (-0.31;0.44) 0.730
HbA1c (mmol/I) -9.70 (-10.68;-8.72)  <0.001
Treatment (IP vs MDI) 4.49 (2.49;6.49) <0.001
CHO counting (Yes vs 3.10 (1.15;5.06) 0.002

No)

Time wearing GS (%) 0.12 (0.05;0.19) 0.001

[Factors associated with Time in Range]

downloaded by each centre with a reference system. GS included
Dexcom G4, G5, G6, Medtronic Enlite, Guardian, and Abbott Free-
style Libre. TIR was defined as GS-measured percentage of time
70-180 mg/dl. Comparisons between groups were evaluated by
Wilcoxon rank sum test or Chi-square test when appropriate. The
association of TIR with children’s clinical characteristics was analysed
by linear regression analysis.

Results: Overall 738 cases were analysed, 343 on MDI and 395 on IP,
median age 13y and 12y respectively. Median TIR was 59.5 % in chil-
dren on IP and 49.0% on MDI (p< 0.001). IP was associated with
lower HbAlc (56 vs 60 mmol/l, p< 0.001), lower time with GS-
hyperglycemia >180 mg/dl (35.6% vs 43%, p< 0.001), no difference of
time < 70 mg/dl between groups. Number of severe hypos and DKA
episodes were similar between groups. Longer diabetes duration was
associated with lower TIR. Higher TIR was a result of use of IP, CHO
system, and longer GS wearing.

Conclusions: This study highlights modifiable factors for improving
TIR in children with T1D.

P320
Correlational analysis of 5AM glucose in the
Tidepool Big Data Donation Project

L. Norlander?, R. Lal%, B. Arbiter?, E. Nykazaz, B. Buckingham1

1Stanford University, Palo Alto, United States, *Tidepool, Palo Alto,
United States

Objectives: We used datasets gathered from the Tidepool Big Data

Donation Project to evaluate how real-life early morning glucose

levels at 5AM and rates of change at 5AM relate to daytime glucose
levels. We also evaluated whether having a stable, in-range glucose at
5AM affected overall glucose control throughout the day.

Methods: We identified 21,315 days of CGM data from 120 partici-
pants with T1D, mean age 22 years (range 3-66yrs). 5AM was chosen
as an initial point as it would allow for analysis of early morning glu-
cose levels likely prior to breakfast insulin. The rate of change (ROC)
was calculated from 20 minutes before to 20 minutes after 5AM. For
each day of data we calculated 5AM-11PM daytime (Day) mean glu-
cose, % time < 70mg/dL, % time in range (TIR, 70-180mg/dL), % time
>180mg/dL and coefficient of variation (CV). We included all days
that contained >95% of the expected CGM data (1 value every
5 minutes).

Results: The mean 5AM glucose was 148 (range 39-401, limited by
CGM reporting). Due to the large size of the dataset, all explored cor-
relations reached statistical significance (p < 0.05). The 5AM glucose
value had a moderate correlation with mean glucose, TIR, and % time
>180 mg/dL. The 5AM absolute ROC was only weakly correlated
(R < 0.2) with all other measured endpoints. The correlation of day-
time CV was strongest when compared to % time < 70 mg/dL and
only very weak when compared to 5AM glucose.

Conclusions: This real-life data supported conclusions that have been
seen in smaller studies. Early morning glucose is a predictor of average
glucose throughout the day but plays very little role in the variability
of glucose once the participant starts to eat or go about normal daily
activities. Glucose variability during the day was correlated with an

increased risk for hypoglycemia.
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An ideal artificial pancreas (AP) system: comparing
preferences of youth with type 1 diabetes (T1D)
and parents

P. Commissariat?, L. Roethke?, J. Finneganz, D. Butler?, L. Volkeningl,
E. Dassau™, S. Weinzimer?, L. Laffel®

1Joslin Diabetes Center, Boston, United States, 2Yale School of Medicine,
New Haven, United States, >Harvard John A. Paulson School of Engineer-
ing and Applied Sciences, Cambridge, United States

Obijectives: With emergence of advanced diabetes technologies,
patient and parent expectations for an ideal AP system may differ.
We interviewed children, teens, and young adults with T1D and par-
ents of youth with T1D to explore their desired AP features.

5AM Glucose 5AM Absolute ROC Day Mean Glucose Day TIR Day % <70 mg/dL Day % >180 mg/dL
5AM Glucose --- - - - - ---
5AM Absolute ROC 0.164
Day Mean Glucose 0.510 0.106 --- --- --- ---
Day TIR -0.472 -0.120 -0.902 === == me
Day % <70 mg/dL -0.199 0.026 -0.414 0.105
Day % >180 mg/dL 0.493 0.110 0.945 -0.980 -0.301
Day CV 0.024 0.130 0.158 -0.274 0.338 0.195

[Correlation Matrix]
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Methods: Semi-structured interviews were conducted with 39 youth,
ages 10-25, and 28 parents at two U.S. diabetes centers. Interviews
were audio-recorded, transcribed, and coded using thematic analysis.
Youth (72% female, 82% white) were (M+SD) age 17.0+4.7 years,
with T1D duration 9.4+4.9 years and HbAlc 8.4+1.1%; 79% were
pump users and 82% were CGM users. 89% of parents were white
and 96% were mothers.

Results: Youth and parents generally agreed that an ideal AP system
would function without much effort from the patient, be small and
discreet, and would personalize insulin dosing and alerts. However,
youth mainly desired: the ability to personalize system aesthetics,
less disruptive and less frequent alerts, and a system that would
manage changing glucose levels autonomously. Parents desired a
system that would not only reduce physical burden, but relieve emo-
tional stress on their child by reducing the number of separate
devices and encouraging their child's unrestricted freedom and nor-
malcy. Parents also wanted the ability to remotely monitor and over-
ride the system.

Conclusions: Youth and parents agreed on some features for an ideal
AP system, but had key differences in their expectations of how an
AP system would benefit diabetes management. Youth mainly pre-
ferred to reduce physical efforts and burdens of management, while
parents emphasized a unique desire to reduce emotional burdens. AP
designers must understand and address both patient and parent pref-
erences to maximize future AP uptake and reduce burdens for youth
with T1D and their families.

P322
Pros and cons of Minimed 670G hybrid closed-loop
system: first 6-month experience in Italy

A. Scaramuzza®, N. Minuto?, M. Mariglianos, G. Tornese®, F. Gallo®,
V. De Donno®, B. lovane’, F. De Berardinis®, A. Zanfardino?,

R. Franceschi'®, M. Delvecchio?, D. lafusco®?, C. Maffeis®,

R. Bonfanti®®

1ASST Cremona, Pediatrics, Cremona, Italy, 2IRCCS G. Gaslini, Pediatrics,
Genova, Italy, 3University of Verona, Pediatrics, Verona, Italy, 4University
of Trieste, Pediatrics, Trieste, Italy, >Ospedale di Brindisi, Brindisi, Italy,
6Ospedale di Cuneo, Pediatrics, Cuneo, Italy, 7University of Parma, Pedi-
atrics, Parma, Italy, SOspedale di Cetraro, Cetraro, Italy, 9Univeristy of
Campania, Pediatrics, Napoli, Italy, 1°Ospedale di Trento, Pediatrics,
Trento, Italy, “Ospedale della Sofferenza, San Giovanni Rotondo, Italy,
L2Universita della Campania, Pediatrics, Napoli, Italy, *3IRCCS San
Raffaele, Pediatrics, Milano, Italy

Introduction: After a long lead-in period, artificial pancreas
(AP) technology is well on its way to revolutionizing the treatment of
diabetes, but no AP is currently approved. Recently data about the
use of a hybrid closed-loop (CL) insulin delivery has been presented.
Objectives: We evaluated pros and cons of Minimed 670G system,
(Medtronic, CA, USA) in the market in ltaly since late October 2018.
Methods: We prospectively analyzed data of all patients who started
the system from November 2018 to May 2019. Main outcome is the
time in range (TIR). Secondary outcomes are HbAlc change from
baseline, time in hypo, time in hyper (>160 mg/dl), insulin total daily
dose (TDD), %bolus and %basal rate, coefficient of variation (CV).

Results: After 1-6-month follow-up, 88 patients (mean age 134 yrs,
range 7-20 yrs, diabetes duration 7+4 yrs) had a TIR of 65.5+9.7%
when considering 70-160 mg/dl, and 74.3+11.1 mg/dl when consid-
ering 70-180 mg/dl. HbA1c significantly improved (7,22+0.74 vs 7.56
+1.1, p=0.02). Time in hypo, in hyper and CV were respectively 2.1
+1.7%, 32.4+11.5, and 35.3+9.1% (n.v. < 36%), perfectly in line with
recommended target. TDD is 45.5+21.8 U/day, with a bolus and basal
rate very similar (49 vs 51%).

Conclusions: 670G system seems effective to achieve a high TIR. A
systematic educational pathway, as the one used by 640G users,
could help reach these results, overcoming some constrains 670G sys-
tem has (fixed glycemic target at 120 mg/dI, only simple bolus, etc.),
and teaching patients how to avoid too many calibrations or to cali-
brate in uneasy times. It is solacing to know that we already have use-
ful tools for the best possible care of our patients with type
1 diabetes while we wait for the commercial availability of an AP or a

more performant hybrid CL system.
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Feasibility of a basal rate and carb ratio learning
algorithm for closed-loop insulin delivery systems
(artificial pancreas)

E. Palisaitis®, A. El Fathi?, J. Von Oettingen®, P. Krishnamoorthy?,
R. Kearney?, A. Haidar?, L. Legault®

IMcGill University, Biomedical Engineering, Montreal, Canada, >McGill
University, Electrical and Computer Engineering, Montreal, Canada,
3Montreal's Children's Hospital, Pediatric Endocrinology, Montreal, Canada

Obijective: Optimizing basal rates and carb ratios may improve the
performance of closed-loop insulin systems (artificial pancreas). We
tested the feasibility of a learning algorithm for a closed-loop system
that updates daily basal rates and carb ratios.

Methods: We performed a randomized crossover trial at Camp
Carowanis, a camp for youth with diabetes, in Quebec, Canada
and included campers aged 8-21 years with type 1 diabetes on
pump therapy. Participants underwent (i) 2 days of closed-loop
insulin therapy and (ii) 6 days of closed-loop insulin therapy
accompanied by the learning algorithm, with the order of the
interventions randomized. During the closed-loop insulin therapy
with the learning algorithm intervention, basal rates and carb
ratios were updated daily based on the learning algorithm's rec-
ommendations. All algorithm recommendations were reviewed for
safety by a physician.

Results: Thirty-four campers (age 13.9+3.9, 53% female, HbA1c 8.3%
+0.2) were included. 96% of algorithm recommendations were
approved by camp physicians. Changes in basal rate ranged between
-21% to +117%. Breakfast, lunch and supper carb ratio changes
ranged between -17% to +40%, -36% to +37%, and -35% to +63%,
respectively. The mean changes made by the algorithm were a 26%
increase in basal rates, and a 10%, 1% and 9% increase in breakfast,
lunch and supper carb ratio, respectively. Time in target
(3.9-10 mmol/L) between the closed-loop therapy (55%) was similar

to the closed-loop therapy with learning algorithm intervention (55%;
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p=0.71). Similarly, the number of hypoglycemic events did not differ
between the interventions (0.8-0.9 events per day; p=0.63).

Conclusions: The learning algorithm is feasible, safe, and its recom-
mendations were mostly agreed upon by pediatricians experienced in
diabetes care. It may provide an alternative to manual pump setting

adjustments. Longer studies are required to assess long-term efficacy.
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[Figure: Learning algorithm changes in basal rates and carb ratios for all
patients (n=34)]
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Open-source hybrid closed-loop android artificial
pancreas system: IN SILICO clinical trials with the
UVA/Padova type 1 diabetes simulator proof safety
and efficacy

L. Petruzelkova®, M. Kozak?, C. Toffanin®, Z. Sumnik?, C. Cobelli*
IMotol University Hospital and 2nd Medical Faculty in Prague, Charles
University, Department of Paediatrics, Prague, Czech Republic, 2CLOSED
LOOP Systems s.r.o., Prague, Czech Republic, *Computer and Biomedical
Engineering, University of Pavia, Department of Electrical, Pavia, Italy,
4University of Padova, Department of Information Engineering, Padova,
Italy

Objective: AndroidAPS (AAPS) is Open Source Hybrid Closed Loop
changing temporary basal rates. The extension of AAPS algorithm uses
“supermicroboluses” (SMB) which works on the same principle as super

bolus, borrowing insulin from the future. The system issues small micro

bolus and turns off basal for next 30 min if needed. This allows adjusts
the blood glucose faster than with the temporary basal rate increase.
We used the UVA/PADOVA T1D Simulator to in silico test the efficacy
and safety of AAPS and to explore benefit of SMB on glycaemic control.
Methods: In 100 randomly selected T1D patients with different
glycaemic profiles we in silico tested five different configurations of
AAPS: 1. Temporary basal rates changes only, 2. SMB with full pre-
meal boluses, 3. SMB with half premeal boluses, 4. SMB with carb
announcement only, and 5. SMB with no interaction by the patient-
fully closed-loop. All configurations were tested for different
glycaemic targets (5.0-6.5 mmol/L) with sensitivity variation +30%.
Following parameters of glycaemic control were analysed: TIR-time in
range 3.9-10 mmol/L, TIT-time in target 3.9-7.8 mmol/L, TIHypo-time
in hypoglycaemia < 3.9 mmol/L and mean glycaemia (MG).

Results: Insulin dose adjustment by basal rates only showed TIR 92%
[range 84-98], TIT 62% [range 39-83], TIHypo 0.7% [range 0-5] with
MG 7.4+1.2 mmol/L. The best results were reached with SMB with
full premeal boluses: TIR 92% [range 86.5-97.3%], TIT 64.1% [range
44.9-83.6], TIHypo 0.4% [range 0.07-1.7], MG 7.2+1.1 mmol/L. How-
ever, SMB with half prebolus (TIR 92%, TIT 57%, MG 7.4+1.1mmol/
L); SMB with carb announcement (TIR 88%, TIT 54%, MG 7.8
+1.1mmol/L) and fully closed-loop (TIR 89%, TIT 54%, MG 7.5
+1.1mmol/L) reached excellent results also including TIHypo < 1%.
Conclusion: In silico testing of all configurations of AAPS proved to be
effective and safe. The best configuration was the SMB with full premeal

boluses that showed great potential which is worth to be tested in vivo.
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Safety and efficacy of initializing a Control-1Q
automated insulin delivery system with total daily
insulin

M. Schoelwer?, J. Robic?, S. Brown®, M. DeBoer?, D. Chernavvskyz,
M. Breton?

1University of Virginia, Charlottesville, United States, 2Center for
Diabetes Technology at the University of Virginia, Charlottesville, United
States

Introduction: Closed-loop improve time in

(TIR) in patients with type 1 diabetes (T1D). However, the impact of

systems range

Home Camp

Control MyTDI p-value Control MyTDI p-value
% below 54 mg/dL 0.1 [0-0.3] 0.9 [0-1.2] 0.131 0[0-0] 0[0-0.7] 0.21
% below 70 mg/dL 0.9 [0.3-1.9] 2.41[0.7-3.7] 0.347 1.4 [0-24] 3.8[0.5-4.7] 0.057
% between 70-180 mg/dL 68.9 £ 8.9 702+ 144 0.175 784 +128 765+8 0.43
% above 250 mg/dL 63+4 6.6+74 0.42 37+51 39+51 0.52
Average BG (mg/dL) 156.5 £ 14.9 1529 £ 21.2 0.145 144.3 £ 24.6 141.3+13.1 0.30
Average daily carbohydrate intake (grams) 276.5+ 94,5 192.6 + 1154 0.056 280 + 43 254.6 + 143.5 0.9
TDI (units) 48.2+11.2 54.9 £ 29 0.46 38.8+11.3 50.9 +27.5 0.6
% time in closed-loop 94.8 [92.1-96.9] 94.9 [89-95.8] 1 98 [91.5-99.2] 98.2 [97.4-99.7] 1

[Comparison of MyTDI with Usual Parameters]
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initializing the system with different parameters has not been
explored.

Objectives: To assess the safety and efficacy of initializing the Tan-
dem t:slim X2 Control-IQ (C-1Q) insulin pump using parameters based
on total daily insulin (“MyTDI") in adolescents with T1D under usual
activity and during periods of increased exercise. We hypothesized
that use of MyTDI parameters would result in similar TIR (70-180
mg/dL) as standard C-1Q use.

Methods: Adolescents with T1D aged 12-18 years were placed on C-
1Q for five days at home using their usual parameters. Upon arrival to
a three-day ski camp, participants were randomized to either the con-
trol group or the MyTDI group. Parameters in the MyTDI group were
calculated using standard formulas based on average total daily insulin
over the baseline period. Use of the C-IQ system and randomization
parameters continued for five days following camp. Continuous

glucose monitor based outcomes were analyzed using repeated mea-
sures: baseline vs camp or home.

Results: 20 participants were enrolled and completed the study, but
two participants were excluded from the analysis (absence from ski
camp & illness). Results are reported in the Table. TIR was similar
between both groups at home and at camp. Time < 70 mg/dL was
slightly higher in the MyTDI group vs. control group at camp (3.8%
vs. 1.4%, p=0.057). MyTDI users with bolus/TDI ratios >50% tended
to show better TIR than users with ratios < 50%: 67% vs 83%,
p=0.108. All participants maintained an average of 95% time in closed
loop, range: 84.1-100%.

Conclusions: MyTDI is a safe, effective, and easy way to determine
insulin parameters for use in the C-1Q artificial pancreas. Future modi-
fications to account for the influence of carbohydrate intake on
MyTDI calculations might further improve TIR.



POSTER ABSTRACTS

Posters on Display - Pumps & CGM, and Automated Insulin Delivery

P328

Evaluation of near me video consultation for the
paediatric diabetes clinic in Highland, Scotland

L. Ferguson?, V. Franklin!

INHS Highland, Paediatrics, Inverness, United Kingdom

Introduction: NHS Near Me is a video consultation platform facilitat-
ing remote outpatient consultations in rural areas. The paediatric dia-
betes team in Highland, Scotland, serves a remote and rural
population, and is starting to utilise the Near Me platform for video
clinics. Near Me reduces the need for families or medical staff to
travel long distances for clinic, but may adversely impact on the
doctor-patient relationship and communication. There was therefore
a need to assess whether patients were satisfied with this method of
consultation.

Objective: The study assessed the level of parent and child satisfac-
tion with Near Me diabetes consultation.

Methods: A questionnaire with 13 multiple choice questions was
given to families following a Near Me consultation with the paediatric
diabetes team. The evaluation form was adapted from a questionnaire
previously used to assess patient satisfaction with diabetes video con-
sultation. The video consultation was led by medical staff in Inverness,
while the Paediatric Diabetes Specialist Nurse and Dietician were at
the clinic in person with the patient. The forms were filled out by par-
ents and children who were old enough to fill out the form
independently.

Results: 26 individuals filled out an evaluation form (21 parents and
5 children). 17 of the 26 respondents gave positive responses to all
statements (agree or strongly agree). 5 respondents reported technical
difficulties with sound and/or picture quality. 3 respondents felt that
the lack of physical contact in a video visit could be a problem for
managing diabetes and did not feel that a Near Me clinic was a good
way of consultation.

Conclusions: Most families who were seen remotely by Near Me were
satisfied with the consultation. The platform can be hampered by
technical difficulties, but could successfully be used in remote and
rural areas when medical staff cannot readily travel to patients while

retaining a good doctor-patient relationship.
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Diabetes heroes - the power of knowledge: a web-

based serious game for Brazilian children with type
1 diabetes (T1D)

V.C. Sparapani?, L. Castanheira Nascimento?, GEPESCA - Research,
Technology and Innovation in Child and Adolescent Health Lab/
GPECCA -Nursing Research Group on Child and Adolescent Care

1Santa Catarina Federal University, Nursing Department, Florianopolis,
Brazil, 2Ribeirao Preto College of Nursing at Sao Paulo University, Depart-
ment of Maternal-Infant and Public Health Nursing, Ribeirao Preto, Brazil

Introduction: Although knowledge is not considered a health determi-
nant with a strong association with behavior change, it may help
youth with T1D to understand their condition and motivate them to
pursue optimal glycemic control. Serious games (SG) based on theo-
retical frameworks might effectively address this health determinant.
Obijectives: To present a web-based SG designed for Brazilian chil-
dren about T1D knowledge and self-care.

Methods: A theoretical framework guided the SG development, in
which the user-centered design approach and health behavior theo-
ries were applied. Children participated in focus groups sessions to
report their needs and game ideas related to T1D knowledge and self-
care. Usability testing with paper and medium fidelity prototype were
conducted with diabetes educators, technology experts and children
with T1D. The evaluation had high validity in content validation and
the research team is improving identified failures of its design.
Results: The SG presents an immersive narrative where health profes-
sionals and a mascot from a “knowledge center” guide and support
the avatar. To win the power of knowledge the player needs to
accomplish 3 entertaining tasks (short-term goals): to maintain a gly-
cemic balance over a day, to order foods into 4 groups and to travel
inside the body breaking foods into small pieces and take its energy to
the cells using the insulin. The tasks were designed to promote grad-
ual learning and children sense of competence and autonomy.
Rewards and positive feedback are provided throughout the game to
motive them. In this way, health determinants as goal setting,
extrinsic-intrinsic motivation and social support assist the knowledge
determinant through meaningful learning experiences.

Conclusions: The SG presents gameplay strategies based on children
needs, ideas and behavioral theories which might increase the game

effectiveness and promote an empowering self-management.

[Diabetes Heroes - the power of knowledge]
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Advantages and difficulties in using sensor-
augmented pump therapy with predictive insulin
suspension in pediatric patients with type

1 diabetes

C. Ajzenman?, C. Paveaud?, O. Yakdi?, S. Nathanson®

lHospitaI Center of Versailles André Mignot, Pediatric, Le Chesnay,
France, 2Vitalaire, Pediatric, Le Chesnay, France

Objectives: Many articles have shown less hypoglycaemia by using
sensor-augmented Pump Therapy with Predictive Insulin Suspension
in Children with Type 1 Diabetes. But we found no data on implemen-
tation difficulties at home encountered by the caregivers.

Methods: Between March 2017 and Mars 2018 we included
13 patients, average age 5,3 years.

All patients are using the Minimed 640 G system with SmartGuard
technology.

The only inclusion criteria was hypoglycemia.

The sensor was initiated at the hospital, with a Pediatrician or a nurse
after 1 week and every month. Sending the data regularly allowed
changing settings for a better glycemic equilibrium. All patients are
followed every 3 months, had HbA1C until March 2019

Results and discussion: Both hypoglycaemia and glycated hemoglobin
decreased in most patients and remained stable.

The nurse spent very much time during the installation, the calibra-
tions, to resolved data downloads issues, to creat documents for the
parents and the school.

The nurse also had to solved technical difficulties related to the sensor
with many alarms, mainly related to calibration.

The documents provided by Medtronic did not detail the technical
problems we encountered.

The pediatrician also spent very much time answering messages and
calls at least one time a week to ajust pump settings.

The experience of the health care team is very important and we have
learned over time to "let the pump work"

Technical difficulties decrease with time in each child with less calls to
the hospital.

Conclusion: Our study showed the reduction of hypoglycaemia and
the decline of the HbA1C but especially the practical difficulties of
setting up for the medical teams, paramedical and children and their
parents. Despite the technical difficulties all children and parents want
to keep using the system because it's changed their lives.
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Does commencing on an insulin pump improve
glycaemic control in paediatric patients?

N. Prathivadi Bhayankaraml, M. Riddle!

IManchester University Foundation Trust, Manchester, United Kingdom
Introduction: Long-term outcomes in diabetic patients are associated
with good glycaemic control. In the UK, the National Institute of Clini-
cal Excellence recommends the use of insulin pump therapy, however,
these are very expensive and may not result in improved patient
outcomes.

Objectives: The aim of our study was to examine if commencing insu-
lin pump therapy resulted in improved glycaemic control.

Methods: Paediatric patients on insulin pumps at our centre were
identified in November 2017. Demographic data was collected from
each patient. Glycaemic control (HbAlc) was assessed at intervals
prior to and post commencing pump therapy. Mean HbA1c was calcu-
lated and changes in HbAlc were examined for associations with gen-
der, age when pump therapy was commenced and deprivation score.
Unpaired t-test was used for statistical analysis.

Results: Sixty-six patients fit our inclusion criteria, with data available
for forty-seven (71%) patients. Mean HbA1lc at 12 months prior to
commencing insulin pump was 59 mmol/l. Mean HbA1lc at 6, 12 and
18 months following starting the pump was 60 mmol/I at each time
point.

There were no significant differences in HbA1c from 12 months prior
to pump therapy to 18 months post therapy. There were no statistical
differences for gender (p value 0.14) or age at commencing pump
therapy (p value 0.83) at 12 months after commencing pump therapy.
Prior to commencing pump therapy, patients from a more deprived
area had significantly worse glycaemic control (p value of 0.03) but at
12 months post pump therapy there was no significant difference
(p value 0.35).

Conclusions: In our cohort of patients, commencing on an insulin
pump did not result in improved glycaemic control. It is therefore diffi-
cult to justify the use of such expensive medical treatment for our
patients! We need to work with our patients to determine how we
can better support and empower them to manage their diabetes

whilst on pumps, in order to improve their long-term outcomes.
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Predictive low-glucose suspend feature of insulin
pump therapy reduces hypoglycemia during fasting
in ramadan among adolescents with Type

1 Diabetes mellitus

N. Elbarbary?, E. Selim?

1Diabetes Unit, Department of Pediatrics, Faculty of Medicine, Ain Shams
University, Cairo, Egypt, 2Diabetes educator, Diabetes Unit, Department
of Pediatrics, Faculty of Medicine, Ain Shams University, Cairo, Egypt

Introduction: Severe hypoglycemic episodes during the daytime of
Ramadan fasting is the most feared complication encountered by
patients with diabetes.

Objectives: In two case series we investigated the effect of the
SmartGuard technology with predictive low glucose suspend (PLGS)
system on the frequency of hypoglycemia in adolescents with TIDM
who wished to fast Ramadan.

Methods: Two female patients 15 and 17 years, duration of diabetes
3.5+2.9 years, pump therapy for 1.53+0.99 years, used MiniMed
640G system (Medtronic, Northridge, CA) and the device alert thresh-
olds were set for alert on low at 70 mg/dL (3.9 mmol/L) and high at
maximum 250 mg/dL (13.9 mmol/L).

Results: A significant reduction of time spent below 70 mg/dL

(8.9 mmol/L) without rebound hyperglycemia was observed with a
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mean total duration suspend 82+14min, of which 32% lasted for
< 5 min, and 5.3% lasted for a maximum of 1 hour 23 min. Low alarms
was 0.8+0.2 per day and 52.8% began in the afternoon between
12pm - 6pm. There was an increase in time spent within target
between 70 mg/dL and 140 mg/dL (7.8 mmol/L) consists of 88.4% of
day. Sensor average was 132 + 34 mg/dL. AUC of time spent below
70 mg/dL was 0.3 £0.1. No severe episodes of hypoglycemic events
occurred nor DKA and none of the patients broke their fast.

Conclusion: The PLGS insulin suspension was associated with a signif-
icant reduction of number of hypoglycemic events with no serious
adverse effects in adolescents with TIDM. Fasting is safe with ‘sus-

pend before low’ feature of insulin pump.
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Evaluation of the use of freestyle glucose
monitoring sensor in children and young people
with type | diabetes mellitus at diagnosis and
established

S. Kattera®

INorth West Health Education England, General Paediatrics, Liverpool,
United Kingdom

Introduction: Type 1 Diabetes Mellitus (T1DM) is a chronic condition
affecting 35,000 Children and Young People (CYP) under the age of
19 years. Self-Monitoring of Blood Glucose levels is key in
maintaining and improving control. The introduction of Flash Glucose
Monitoring Sensors (FGMS) have demonstrated to be safe and accu-
rate in the paediatric population. This provides new opportunities for
HealthCare Professionals (HCP) to improve quality of life in CYP
with TIDM.

Objectives: We aimed to test the use of FGMS in our cohort of CYP
with T1DM to identify if there was an improvement in HbAlc at
3 months and maintained at 6 and 9 months of continuous use.
Methods: Data was retrospectively collected from Electronic Patient
Records between June 2017-2018. There were 100 CYP with T1DM,
of which 50 were commenced on FGMS. Funding was sought appro-
priately prior to commencement. CYP and families were made aware
that funding can be withdrawn after a 6-month trial period if

Male (n=20)
Average age at start of trial 13.6
HbA1C pre-sensor (mmol/mol) 75.1
HbA1C at 3 months (mmol/mol) 88.5
HbA1C at 6 months (mmol/mol) 58.3
HbA1C at 9 months (mmol/mol) 52.2

June 2018-19, 6 new patients were commenced on FGMS

HbA1C pre-sensor (mmol/mol) 84.5
HbA1C at 3 months (mmol/mol) 40
HbA1C at 6 months (mmol/mol) 46

outcomes were unmet. HbA1c at the start of the trial was compared
with HbAlc at 3, 6 and 9 months.

Results: HbA1c at the start of the trial was 65.1 mmol/mol; which
showed an 8.1% improvement at 3 months, 12.3% at 6 months and
12.8% at 9 months. 67% discontinued the use of the FGMS, as quali-
tative evidence reported it to be unreliable. 2 of these children,
recommenced the FGMS. The use of FGMS at diagnosis leads to
improved control in newly diagnosed CYP with TIDM.

Conclusion: Our data shows a reduction in HbA1C after 3 months of
continuous sensor use which is maintained at 6 and 9 months. The
improvement in HbAlc is marked if the sensor was started within
6 months of diagnosis compared to those who have had T1DM for
longer. Education is crucial before the start of the sensor so that fami-
lies and CYP are well equipped to get the best out of it. The use of
outcomes-based criteria set by the CCG acts to incentivise families,

CYP and HCP to improve control.
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Evaluation of the quality of life and patient
satisfaction using external insulin pump therapy
Medtronic 640G vs Minimed Veo in people living
with type 1 diabetes: an Indian scenario

A. Gomber?, B. Saboo?, A. Gomber®, H. Dhruvi*

Diabetes India Youth in Action, Delhi, India, 2Diacare - Diabetes Care
and Hormone Clinic, Department of Diabetology, Ahmedabad, India,
3Max Healthcare Hospital, Shalimar Bagh, Department of Diabetology,
Delhi, India, *Diacare - Diabetes and Hormone Clinic, Department of
Diabetology, Ahmedabad, India

Introduction: With the increasing awareness about insulin pump
therapy in developing countries and more emphasis on improving
quality of life (QoL) more patients living with type one diabetes
are now encouraged to switch from Medtronic Veo to most up-
to-date MiniMed 640G with Smart Guard technology. However,
there has been lack of significant data available from developing
countries to compare the shift to the newer generation insulin

pump models.

Female (n=30) Total (h=50)
11.3 12.8
64.2 65.1
62.4 59.8
58.3 57.1
57.7 56.8
65 71.5
54.3 49.5
52.3 50.5

[Comparing HbA1C at 3, 6 and 9 months between males and females with use of FGMS]
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Objective: To evaluate the quality of life and satisfaction with the
therapy in patients living with type 1 diabetes after introducing the
Medtronic MiniMed 640G insulin pump.

Methods: The research group consisted of 50 patients >12 years of age
living with type one diabetes mellitus who were being treated with
MiniMed 640G insulin pump for at least 3 months. Patients were previ-
ously being treated with Paradigm® 722/MiniMed® Veo insulin pump.
Two questionnaire surveys were used to evaluate QoL (Survey 1) using
PedsQLTM 3.2 Diabetes and patient satisfaction authorial survey
(Survey 2 - consisted of 11 questions, 2 closed and 9 semi-closed-
ended). At the end of three months the patients were evaluated to
answer additional questions comparing the two pumps - overall financial
burden, ergonomy, glycemic variability and adaptation to their lifestyle.
Results: Complete details will be presented at the conference.
Conclusion: A comparison describe the superiority of Medtronic
640G with higher patient satisfaction and improved QoL with disad-
vantages of higher expenditure and overall financial burden. It has
been well established the 640G allows a significant reduction in Alc

without increasing hypoglycemia.
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E-health to support adolescents with type
1 diabetes

. Tibergl, C. Astermark?, A. Carlsson®

Lund University, Health Sciences, Lund, Sweden, 2Skéne University Hos-
pital, Lund, Sweden, 3Lund University, Paediatrics, Lund, Sweden

Aim: The main objective of this multi-disciplinary research is to
develop, test, and evaluate a care program using e-health for adoles-
cents with type 1 diabetes.

Methods: The study design is quasi-experimental and adolescents
(13-16 years) with type 1 diabetes, HbA1c >57 mmol/mol and rec-
ommended to use continuous glucose measurement (CGM) by the
diabetes team at Skane University hospital, Sweden will be eligible for
the study.

All adolescents have access to use different CGM system. Within the
intervention group the paediatric diabetes nurses will be a CGM-
follower during defined periods and based on the information of the
adolescents' glucose level use different modes of communications
including video, text messengers, and pictures to the adolescent when
needed. The diabetes nurse will be able to provide remote guidance
regarding medication in concrete situations, with access to current
glucose levels, and what food is at hand, and be proactive when mea-
surements indicate problems.

The use of e-health for adolescents using CGM systems will be com-
pared to usual care of CGM use in terms of metabolic control, adverse
events, quality of life, self-efficacy, family impact and cost-effective-
ness. Data will be collected at baseline, six and 12 months from inclu-
sion. Cost-effectiveness and cost-utility analysis use the primary
outcome of adolescents' metabolic control (measured by HbA1c) and
health-related quality of life as outcome measures; direct and indirect

costs will be calculated.

Conclusions: In the diabetes care, the majority of adolescents use
CGM for better metabolic control and psychosocial outcomes. By the
use of e-health we are directing the support to the vulnerary early
and middle adolescents period, a group in great need of support, a
support that do not interrupt their daily life more than necessary and

with a way of communication where they are the most skilled.
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Comparison of glycaemic variability in adult with
Type 1 Diabetes on insulin pump and insulin
injection

F. Patel?, B. Saboo?, M. Saiyed?, R. Gokalani®, D. Hasnani, V. Raj?,
M. Pancholi?

Diacare - Diabetes and Hormone Clinic, Ahmedabad, India, ?Diacare -
Diabetes and Hormone Clinic, ahmedabad, India, 3Arogyam Hospital,
ahmedabad, India

Aim: To study the glycaemic variability by AGP between insulin pump
and insulin injections with time in target, time below target and time
above target during trek in Manali, Himachal with type 1 diabetics.
Method: The 2™ T1d challenge 2018 was held at Chandrakhani pass,
Manali, India, where 24 adults across India participated. Out of these
numbers, 10 were on insulin pump and rest 14 on insulin injections.
AGP was applied to each of them for 5 days during the trek.

Inclusion: Type 1 diabetes

Within the age group of 16 to 20years

Ready to give consent for 13,000ft trek

Physically fit for trek

Exclusion Criteria: Type 2 diabetes, GDM

We took 24 number of type 1 diabetes patient for 13,000ft trek from
all over India whom we applied AGP on the 1% day of trek for the
5day of trek. There were 10 Type 1 diabetics with insulin pump and
14 on Insulin injection.

Result: After 5 days of AGP data we came to result that the patient
with insulin pump had less variability in comparison with insulin injec-
tion. Patient with insulin pump were 48% time in target in AGP, 36%
time below target and 16% time above target. The target range were
set between 72mg/dl to 160mg/dl. Same way patient on insulin injec-
tion were 34.1% time in target, 33.9% time below target and 31.4%
time above target.

We concluded that the patient on insulin pump that to on extreme
physical active condition had minor variation rather than on injectable
insulin, thus in regular day to day life they will have better time in tar-
get range then insulin injection. Insulin pump is a better choice of

treatment for type 1 diabetic.

72mg/dl to 160mg/dl On Insulin Pump On Insulin injection

Time in Target 47.4% 34.1%
Time above Target 16.6% 33.9%
Time below Target 36% 31.4%

[Percentage Time in target]
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Are glucose monitoring systems beneficial in a real-
world environment?

S.K. Fraser', J. Sherriff', L. Jose®, J. Thomson?, J.M. McClintock*
YWaikato Hospital, Paediatric Diabetes, Hamilton, New Zealand
Introduction: The use of glucose monitoring systems (GMS) in
patients with type 1 diabetes (T1D) is exponentially growing in
New Zealand, despite having to be self-funded and initiated by fami-
lies. In the research setting or when structured education is provided
the benefits of GMS in increasing time in range (TIR) and reducing epi-
sodes of hypoglycaemia are evident.

Objectives: The purpose of this project was to determine if the use of
GMS at a “free-living” summer camp results in more TIR and reduces
the frequency of hypoglycaemia.

Methods: Thirty-three children with type 1 diabetes aged 7-12 years
attended a week-long residential diabetes summer camp. Sixty-four
percent of children were using GMS (18/21 using Freestyle Libre;
3/21 using Dexcom G5), whilst 36% self-monitored blood glucose
(SMBG). All changes in insulin doses were recommended by a health
professional. Written records of glucose levels, insulin doses, and car-
bohydrate eaten were reviewed retrospectively. TIR was calculated as
the percentage of glucose results within 3.9-10 mmol/L at each meal
and snack time (6 times points per day). Hypoglycaemia was defined
as a glucose level < 3.9 mmol/L.

Results: Children who used a GMS had a lower mean baseline HbA1c
of 62 mmol/mol compared to 71 mmol/mol for those SMBG. Those
using GMS had more TIR at main meals (64% vs 56%), conversely
those doing SMBG had more TIR at snack times (79% vs 65%). On
average there were 5 hypoglycaemic events per day for the GMS
group and 4.8 hypoglycaemic events per day for the SMBG group.
One child (SMBG) had a severe hypoglycaemic event requiring V-
glucose.

Conclusion: Surprisingly, GMS were non-superior to SMBG in
achieving TIR or reducing hypoglycaemia in children with T1D. Camp
highlights the challenges, for clinicians in particular, of maintaining
glucose levels in target range in a “free-living” environment. The
need for education about the most effective use of GMS is also
indicated.

P338
Continuous Glucose Monitoring System (CGMS) in
well controlled children with type 1 diabetes

E. Kowalczyk®, K. Dzygato?, B. Jastrzebska?, J. Pietrzyk?,
M. Adamczyk?, A. Szypowska®

Medical University of Warsaw, Department of Paediatrics, Warsaw,
Poland, °Medical University of Warsaw, Students' Scientific Association,
Warsaw, Poland

Introduction: Numerous studies have demonstrated clinical benefits
in multiple patient populations of using CGMS.These systems are
thougt to be associated with a reduction in time spent in hypoglyce-
mia, glycemic variability as well as the hemoglobin Alc(HbA1c) level

from 0,18 to even 0,5%. According to International Society for

Pediatric and Adolescent Diabetes (ISPAD) 2018 a target HbAlc is
less than 7.0%.

Obijectives: The aim of the study was to assess the effectivness of
CGM on metabolic control in children with type 1 diabetes with well
controled disease prior to the study.

Methods: Medical records of 110 children (53 girls) with mean age of
10.41+3.58 years, diabetes duration for at least 150 days (mean 5,16
+4.05 years) mean HbA1C 6.96+0.89% treated with sensor-
augmented insulin pump between March and December 2019 were
retrospectively analyzed. Following parameters were collected:
HbA1C, BMI, basal and total daily insulin dose (TDD) before and at
least 150 days after CGM implementation. Patients with a follow-up
duration shorter than 150 days were excluded.

Results: Afer the median 287+82,48 days follow-up of using CGMS
we did not find statistically significant differences concerning HbA1c
at the end of follow-up. The mean Hbalc level was 7.022+0.98%
(p=0.1140).We observed significant higher TDD at the end of obser-
vation comparing to baseline (0.73+ 0.28 units/kg vs 0.77+ 0.24
units/kg; p=0.0207). Similar results was seen accordingly to basal
insulin requirement per kg(0.24+0.11 units/kg vs 0.28+0.12units/kg;
p< 0,0001) and in proportion to TDD (33,25+ 11,29% vs 36,73
+12,91%; p=0,0089). Also we found significant BMI raise (18.34
+3.37 vs 19.05+3.48;p< 00001).

Conclusions: The use of CGMS in children and adolescents with good
T1D control resulted in long-term good diabetes control despite the
increase in BMI and insulin requirement. It is necessary to give atten-
tion to the nutrition of children and adolescents with type 1 diabetes

to avoid excessive weight gain.
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Sensor augmented pump therapy effects glycemic
variability

F. Evin!, G. Demir!, H. Cetin?, S. Ozen?, S. Darcan?, D. Goksen®

1Ege University Faculty of Medicine Dep of Ped Endocrinology and Diabe-
tes, Izmir, Turkey

Introduction: Sensor augmented pump therapy (SAP) decreases glyce-
mic variability (GV) and helps to prevent hypoglycemia.

Aim: To evaluate the effect of SAP therapy on GV; percentage of time
in range, time spent in hypo and hyperglycemia.

Method: Mean pre and post SAP therapy HbA1c; glycemic variability
(CV and SD) and percentage of Levels 1 and 2 hypo-hyperglycemia
and TIR were evaluated in type 1 diabetic patients followed up
between Jan 2016 and Nov 2018.

Results: Mean age and duration of DM was 12,25 + 0,62 and 5,75
+ 4,68 years (0.17 to 19 years). 21 of the patients were male (47.7%)
and 23 were female (52.3%). No significant difference was found in
BMI SDS of the patients before and after SAP therapy (-0,16+0,81 and
0,28+0,74). Twenty (45.5%) of the patients were using standard insulin
infusion pump therapy (IPT), 16 (54.5%) were on MDI, and 8 were
newly diagnosed at the initiation of SAP therapy. Insulin doses (U / kg),
bolus and basal insulin ratios were similar in pre- and post SAP therapy

after new diagnosis diabetics were excluded. No significant difference
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was found between the mean HbAlc of the IPT patients in the previ-
ous year and first year after SAP therapy on the 346 th and 12 th
month (7.32% + 0.71%, 7.32% + 0.99% and 7,25+ 0.85%).

Mean level 2 and 1 hypoglycemia and level 2 and 1 hyperglycemia
rates were 0,55+0,52 % and 2,13+1,26 %; 9,32+10,33% and 20,14
+6,27% consecutively. The rate of normoglycemia was 68,63+13,56
% after SAP therapy.

In the 1-year follow-up period, mean glycemic variability index was mea-
sured at 3-month intervals. Although there was no statistically signifi-
cant decrease in CV values, CV decreased from 36% to 33%. Secondary
glycemic variability index SD decreased from 59.4 to 56 (p> 0.05)
Conclusion: As a result SAP therapy decreases GV while preventing
hypoglycemia as shown by the decrease in SD and CV. With SAP ther-

apy TIR was > 65 % and the time spent in hypoglycemia was very low
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Continuous glucose monitoring / flash glucose
monitoring in type 1 DM. Local unit experience at
Glan Clwyd Hospital, Wales

S.S. Rajput?, N. Alseed?, F. Adeniyi?

1Betsi Cadwaladr University Health Board, Paediatrics, Rhyl, United King-
dom, ?Betsi Cadwaladr University Health Board, Rhyl, United Kingdom

Background: Use of Continuous Glucose Monitoring (CGM) or Flash
Glucose monitoring (FGM) has increased in children with type 1 diabe-
tes without a conclusive evidence of sustained improvement in HbA1c.
Aims: To assess whether use of CGM/FGM improves HbAlc. To
review admissions, complications and impact on the quality of life.
Methods: Retrospective study of 33 Type 1 diabetic patients on
CGM/FGM. Data collected from the case notes and Twinkle database
system. A survey questionnaire was sent to parents/patients to assess
the impact on quality of life.

Results: Indications for starting CGM/FGM were severe hypoglycemia,
age and parental anxiety, reduced hypoglycaemic awareness, difficult
glycaemic control and professional sports. Patients were divided into
four baseline HbA1c cohorts, < 53 mmols/mol (n=6), 54-69 mmols/mol
(n=17), 70-85 mmols/mol (n=6) and >85 mmol/mol (n=4). Most patients
in the first two cohorts showed no significant improvement or slight
increase in HbAlc at 6 and 12 months. In 70-85 mmols/mol cohort,
33% had significant reduction in HbA1c at 6 months (>11 mmol/mol).
100% patients with baseline HbAlc of >85 mmol/mol showed signifi-
cant reduction in HbAlc at 6 months. There was a significant reduction
in number of hospital admissions from diabetes related problems during
the 12 months period after using CGM/FGM in comparison to the
12 months period prior to CGM/FGM use (3 vs 12, 75% reduction). On
Patient/parent satisfaction survey, majority stated that they were very
satisfied with the use of CGM and it improved their quality of life. 14%
reported problem with signal loss and in one patient the sensor was bro-
ken and embedded in the skin requiring surgical removal.

Conclusion: Patients with baseline HbAlc >70 mmomls/mol show
significant reduction in HbAlc at 6 months after starting CGM/FGM.
75% reduction in hospital admissions. Broken sensor embedded in

skin requiring surgical removal is an unusual complication which has

not been reported before.
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Metabolic control and variability in children with
diabetes mellitus type 1 users of insulin infusion
pump with predictive insulin suspension

F. Riera®, M.F. Ochoa’, M.T. Onetto?, V. Perez!, B. Grassi®
pontificia Universidad Catélica de Chile, Pediatrics, Santiago, Chile,

2Pontificia Universidad Catdlica de Chile, Nutrition, Diabetes and Metab-
olism, Santiago, Chile

Introduction: In 2017, the use of public funds was approved to
finance the use of insulin pumps with an integrated sensor in the case
of use microdoses and hypoglycemia unawareness. It has to be
implemented in a multidisciplinary way in centers that have pediatric
endocrinology, nurses, psychologist and nutritionist

Objective: Evaluation of the metabolic control and variability in chil-
dren with Diabetes type 1 who use insulin continuous infusion pump
with predictive suspension of insulin after a year of use

Methods: Follow-up study in children with Diabetes Mellitus type
1 users of Medtronic minimized 640G smart guard technology, which
includes the function of predictive suspension of insulin and who
were in a multidisciplinary monitoring. The values of glycosylated
hemoglobin (HbA1c), previous and after a year were compared; We
analyzed the difference between the first month and a year of pump
use in the average of exposure to hyperglycemia (AUC> 140mg / dl)
and the average exposure to hypoglycemia (AUC < 70mg / dI). We
analyze the coefficient of variation (CV) and the correlation with age,
dosis of insulin and metabolic parameters.

Results: Fifty six children were followed up, 39% female, average age
9,42 years + 44, time with diabetes 4 years 6 months * 2,7 years.
The HbA1c prior to the pump was 7,6 + 0,65 and a year 6,79 + 0,32
(p < 0.05), AUC> 140mg / dI at the first month was 37,52 + 14.42 vs
at one year 24,7 + 10,4 (p < 0.05); AUC < 70mg / dI first month was
0,22+0,19 and at year 0,45+0,45 (p < 0.05). Factor significantly asso-
ciated with CV was AUC< 70 mg/dL (p< 0.05).

Conclusions: In this follow-up, a continuous infusion pump with
predictive insulin suspension was found to improve metabolic con-
trol of patients at one year of follow-up. The fact that CV it was
associated with lower AUC< 70, reinforces the idea of the impor-
tance of aiming to reduce glycemic variability to lower the risk of

hypoglycemia.
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“Diabetes in your face”. Experiences of people with
type 1 diabetes during altitude hike in tropical
rainforest using continuous blood glucose
monitoring: a qualitative study
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Nifios, San Jose, Costa Rica, *Division of Endocrinology, Hospital San
Vicente de Paul, Heredia, Costa Rica, 6University of Medical Sciences,
Department of Dietetics, San Jose, Costa Rica

Objectives: “The League of DiAthletes Global Challenge” was a 3-day
trek of people with type 1 diabetes (T1D) in moderate altitude of Costa
Rican mountains, with significant humidity and high temperature. To
help to maintain safety during the trek, all participants used Continuous
Glucose Monitoring (CGM). The aim of this study is to explore the
experience of this challenge and CGM use in people with diabetes.
Methods: 11 semi-structured interviews were conducted just after
the 47-km long trek to explore participants experiences. Thematic
analysis was used to analyse the transcripts.

Results: All participants accomplished the challenge with no adverse
events such as severe hypoglycaemia or DKA. For all “hikers” the main

goal was to minimize hypoglycaemic events, therefore their main
intervention was to reduce insulin before and during the trek. Diffi-
culties in diabetes management included “too intense lowering of
insulin doses” and technical issues. Other challenges included
weather conditions, as well as physical and psychological difficul-
ties. Participants highlighted the importance of prior preparations,
Health Care Professional's (dietitian's and endocrinologist's) advice,
and the advantages (effectiveness, safety, confidence, ability to
react quickly, more engagement in diabetes control) and disadvan-
tages of CGMs (continuous focus on diabetes, too much engage-
ment, overreacting). All participants emphasized the importance of
peer support.

Conclusions: According to our knowledge, T1D experience of altitude
hiking in humid tropical forests has never been explored. The results of
this study can inform planning and preparations to similar endurance.
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Bone turnover markers during the remission phase
in children and adolescents with resent onset type
1 diabetes

J.0.B. Madsen?, C.W. Herskin?, B. Zerahn®, A.K. Jensen®,
N.R. Jgrgensen®’, B.S. Olsen?, F. Pociot?®?, J. Johannesen?®

University Hospital Herlev and Gentofte, Herlev, Denmark, 2University
Hospital Herlev and Gentofte, Department of Paediatrics and Adolescent
Medicine, Herlev, Denmark, 3University Hospital Herlev and Gentofte,
Department of Clinical Physiology and Nuclear Medicine, Herlev, Den-
mark, 4University of Copenhagen, Section of Biostatistics, Institute of
Public Health, Copenhagen, Denmark, °Nordsjzllands Hospital, Depart-
ment of Clinical Research, Hillerad, Denmark, ®Rigshospitalet, Depart-
ment of Clinical Biochemistry, Glostrup, Denmark, ’Odense University
Hospital/Institute of Clinical Research, OPEN, Odense Patient Data
Explorative Network, Odense, Denmark, 8University of Copenhagen,
Department of Clinical Medlicine, Faculty of Health and Medical Sciences,
Copenhagen, Denmark, °Steno Diabetes Center Copenhagen, Department
of T1D Biology, Gentofte, Denmark

Objectives: The study aimed at investigating if bone turnover is
affected shortly after the diagnosis of Type 1 diabetes (T1D) to inves-
tigate the potential relationship between the bone turnover markers
and the remission phase.

Methods: Patients were examined within 3 months of diagnosis and
6 and 12 months after the initial visit. Osteocalcin (OCN) and
procollagen type 1 amino terminal propetide (P1NP) were markers of
bone formation and C-terminal cross-linked telopeptide (CTX) a
marker of bone resorption. The balance of formation and resorption
were represented by OCN/CTX and PINP/CTX ratios. All bone
parameters were converted into Z-scores using new national refer-
ences. Remission phase was defined as stimulated C-peptide > 300
pmol/L or insulin dose-adjusted HbA1c < 9 (IDAA1c = HbA1lc (%) + 4
* TDD (IE/Kg/day)).

Results: 75 patients (33% girls) with newly diagnosed Ti1D
(7.7-17.5 years of age) were included. As expected C-peptide
decreased between visits (P< 0.001 for both). HbAlc was 54.1 mmol/
mol at visit 1, significantly lower at visit 2 (50.3 mmol/mol) and no dif-
ferent from visit 1 at visit 3 (53.1 mmol/mol).

OCN Z-score was significantly decreased at all three visits (P< 0.001
for all) and the same was seen for PINP Z-scores (P< 0.001, P=0.005
and P< 0.001). Oppositely, CTX Z-scores were significantly increased
in all three visits (P=0.001, P< 0.001 and P=0.003). Both ratios were
significantly decreased in all three visits (all P< 0.001). No difference
in bone turnover markers or ratios were demonstrated between those
within and out of remission (either definition) at any visit.
Conclusions: For the first time we show that already during the first
year of T1D bone formation markers are decreased whereas the bone
resorption marker CTX is increased. These findings clearly point
towards the development of impaired bone health from the diagnosis
of T1D. There is no apparent association to the remission phase and

other mechanisms in T1D must be involved.
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Prevalence and predictive factors for celiac disease
in children after type 1 diabetes diagnose
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und University, Lund, Sweden, 2Umed University, Umed, Sweden, SLund
University, Malmé, Sweden, *Karolinska Institutet, Stockholm, Sweden,
>Gothenburg University, Gotebors, Sweden, ¢Linképing University,
Link6ping, Sweden

Obijectives: Routine screening for celiac disease (CD) in children with
type 1 diabetes (T1D) is common but when to screen is not well
established. The aim of this study was to investigate the prevalence of
CD in relation to diagnosis of T1D and to find predictive factors
for CD.

Material and methods: In the current study we included all 5300 chil-
dren (age 0-18) diagnosed with T1D 2005-2012 in the Swedish
national BDD-study (Better Diabetes Diagnosis-study). Patients were
followed 4-10 years. Most patients were screened for CD at onset of
diabetes and thereafter yearly. Age at T1D diagnosis, gender and HLA
genotype were compared to date of CD diagnosis.

Results: At the end of 10 years follow-up, 10.5% were diagnosed with
CD, 2.8% had known CD before T1D diagnosis, 2.9% were diagnosed
within the first year, assumed to have been screened at T1D diagno-
sis, 1.8% developed CD the second, 1.0% the third and 0.6% the
fourth year after T1D diagnosis. Thereafter, 0.11%-0.46% were diag-
nosed yearly with CD. In children 0-5 years old at T1D diagnosis the
prevalence of CD was 17 %, whereas 12.5% were diagnosed with CD
after T1D.

Children diagnosed with CD after T1D were statistically significantly
younger than those with CD before T1D and those with T1D only.
The majority of children with CD before T1D were girls, while no gen-
der difference was seen for those diagnosed after T1D. Children
homozygous for HLA DQ2 had the highest HLA-risk for CD both
before and after T1D.

Conclusion: CD in patients with T1D most often develop before the
diagnosis of T1D or during the first 2 years after T1D onset, but in
children below 5 years at T1D diagnosis, the risk of CD is markedly
elevated after the T1D diagnosis. We propose that screening routines
should be based on risk of CD after T1D diagnosis, where age at onset
and HLA DQ2/ HLA DQ2, but not gender are risk factors.
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Decreased bone turnover favoring bone resorption
in children and adolescents with Type 1 diabetes
after the remission phase
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Objectives: To fully understand the development of impaired bone
health in adult Type 1 diabetes (T1D) we investigated selected
markers of bone turnover in Danish children and adolescents with
T1D using Z-scores from a novel Danish reference material.

Methods: A total of 173 participants (47% girls) aged 7.7-17.5 years
with T1D duration > 1 year participated. Bone formation markers ana-
lyzed were osteocalcin (OCN) and procollagen type 1 amino terminal
propetide (PINP). C-terminal cross-linked telopeptide (CTX) was
included as a bone resorption marker. Further, the ratios OCN/CTX
and PINP/CTX were included to represent the balance between for-
mation/resorption. Bone mineral density (BMD) was assessed by
dual-energy X-ray absorptiometry. All variables were presented as Z-
scores.

Results: Median age of participants was 13.9 (IQR: 4.9), median diabe-
tes duration was 3.5 (IQR: 4.7) years and mean HbAlc was
62.6 mmol/mol (+ 14.4). Mean total daily insulin dose was 0.85 IE/kg
(£ 0.27) and 108 (62.4) % were treated with insulin pump. Mean BMD
was 0.08 (+0.99) not different from healthy peers (P=0.283). Mean
OCN Z-score was -0.68 (+1.31), mean PINP Z-score was -0.33 (+1.03)
and the mean CTX Z-score was -0.43 (+1.10). All three markers of
bone turnover were significantly decreased compared to healthy
peers (P< 0.001). The mean PANP/CTX Z-score was 0.09 (+1.34) and
the OCN/CTX Z-score was -0.28 (+1.39). Whereas the mean P1NP/
CTX ratio did not differ from healthy peers (P=0.374) the OCN/CTX
ratio was significantly lower (P=0.010). CTX, but not OCN and P1NP,
was negatively associated with HbA1c values (P=0.003).

Conclusions: Our study shows that both markers of bone formation
and bone resorption are significantly decreased in children and ado-
lescents with T1D. Although the BMD was no different from the ref-
erences, the decreased OCN/CTX ratio favor bone resorption
indicating a predictive role of bone turnover markers, valuable in the

understanding of T1D induced bone disease.
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The impact of celiac disease on clinical course in
children with type 1 diabetes
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1Lund University, Skdne University Hospital, Department of Clinical Sci-
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dren's Hospital, Sahlgrenska University Hospital, Institute for Clinical Sci-
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Victoria Children’s Hospital, Linképing University, Department of Clinical
and Experimental Medicine, Link6ping, Sweden, *Karolinska Institutet,
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Introduction: Type 1 diabetes (T1D) and celiac disease (CD) are
chronic, autoimmune diseases with a well-known association. CD is
more prevalent in T1D patients compared to the general population
and have in previous studies been indicated to impair metabolic con-
trol in T1D patients.

Objectives: Our aim was to compare the clinical course in children
with known resp. undiagnosed CD to that of children with T1D only,
at T1D diagnosis, one-year and two-year follow-up. Additionally, we
studied the metabolic control in relation to HLA-DQ2 status in
patients with double diagnosis.

Methods: In our study, 3743 Swedish children < 18 years diagnosed
with T1D between 2005 and 2010, and part of the Better Diabetes
Diagnosis study were included. Patients were divided into groups
according to time of CD diagnosis in relation to T1D diagnosis and
the association between outcomes (HbA1c, BMI, DKA and C-peptide)
and double diagnosis versus T1D alone were explored. HbA1lc levels
and BMI were further analysed at one- and two-year follow up.
Results: CD was present in 401 children (10.7%). Of these, 100 chil-
dren (25%) were diagnosed with CD prior to T1D (group 1), 112 (28%)
had an undiagnosed CD at T1D onset (group 2), 75 (19%) were diag-
nosed with CD 1-2 years after T1D (group 3) and 114 (28%) were
diagnosed with CD >2 years after T1D (group 4). HbA1c at diagnosis
of T1D and follow up showed no association to double diagnosis in
any group. Individuals in group 1 had a statistically significant lower
BMI at one and two-year follow-up compared to patients with T1D
only. No difference in DKA prevalence or C-peptide levels were found
related to double diagnosis. Neither HbAlc nor BMI was associated
to HLA-DQ2 status.

Conclusion: CD is a common comorbidity in children with T1D but
neither known nor diagnosed CD at T1D diagnosis or for 2 years
seem to have any impact on the clinical course at T1D diagnosis or
follow up. Nor did metabolic control predict the development of CD

after T1D diagnosis.
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Assessement of pyridoxial 5'- phosphate (PLP) in
children newly diagnosed with type 1 diabetes
mellitus

B._Alil, 0. Mohamed?, B. Kamel?, R. Mohammed?, S. Mohamed?

IMinia University, Faculty of Medicine, Pediatrics, Minia, Egypt, ’Minia
University, Faculty of Medicine, Biochemistry, Minia, Egypt

Introduction: Type | diabetes is considered a multifactorial disease .
Many factors participating T1D and leading to autoimmunity to islet
antigens, among them the protein glutamic acid decarboxylase, GAD-

65.Pyridoxial 5'-phosphate (PLP) which is the active form of vitamin
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Bé, is formed from vitamin Bé by the action of pyridoxal kinase. Inter-
action of GAD65 with PLP is necessary for GAD65-mediated synthe-
sis of the neurotransmitter y-aminobutyric acid (GABA).PLP is also a
required cofactor for dopamine synthesis by L-aromatic decarboxylase
(L-AADC). Both GAD65 and L-AADC are expressed in pancreatic
islets.

The aim of the work: was to assess pyridoxal 5'-phosphate level in
children newly diagnosed with T1D.

Subjects and Methods: Our study included 2 groups;Group 1 included
50 children newly diagnosed with T1D, randomly selected from the
pediatric endocrinology outpatients' Clinic, Minia University Children
Hospital and Group 2; apparently healthy 50 children, age and sex
matched to the diseased group as a control group.They were sibling
of the diseased groups.They were subjected to thorough history tak-
ing, clinical examination and laboratory investigations included: blood
glucose level (fasting and postprandial),glycosylated Hemoglobin
(HbA1c %),fasting C-peptide level and PLP level.

Results: PLP, the diabetic group had significantly lower levels of PLP
than the control group .PLP had insignificant weak positive correlation
with fasting blood glucose and significant weak and fair positive corre-
lations with postprandial blood glucose and fasting C-peptide and a
significant positive weak correlation with HbA1c %.

Conclusion: In this study, it is proposed that deficiency in PLP, the
activated form of vitamin B6, might contribute to appearance of T1D.
There is some indirect evidence in the literature.lf this hypothesis
turns out to be correct T1D could be prevented to some degree by

change of lifestyle conditions including nutritional measures
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Type 1 Diabetes and epilepsy in childhood and
adolescence: Do Glutamatic Acid Decarboxylase
autoantibodies play a role? Data from the German/
Austrian/Swiss and Luxembourgian DPV Registry
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3Institute of Epidemiology and Medical Biometry, Central Institute for
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versity of Aachen, Aachen, Germany, ¢Children's Hospital, University of
Kiel, Kiel, Germany, ’Medical University Vienna, Department of Pediatric
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Obijective: The association between diabetes and epilepsy is contro-
versial. Glutamatic Acid Decarboxylase autoantibodies (GADA) are
involved in the pathogenesis of type 1 diabetes (T1IDM) and in the
pathogenesis of some neurological disorders. Therefore, GADA are
considered to be a possible link between T1DM and epilepsy. We
intended to analyze the impact of GADA on demographic and meta-
bolic parameters in patients with TIDM and epilepsy.

Methods: We searched the standardized diabetes patient follow-up
registry DPV for patients with TIDM < 20 years, for the additional
diagnosis of epilepsy, and for positive, resp. negative GADA. Patients
were divided into two groups (Epilepsy+GADA positive; epilepsy
+GADA negative). HbA1lc, insulin dose, and frequency of ketoacidosis
and hypoglycemia with coma - aggregated over the most recent
patient visit - were compared, adjusted for sex, duration of diabetes,
and age at diabetes onset. Logistic regression was used to analyze the
relationship between epilepsy and GADA with odds ratio adjusted for
sex, duration of diabetes, and age at diabetes onset. Statistics were
carried out with SAS 9.4.

Results: Diagnostics concerning GADA were documented in 31,644
patients < 20 years. We found 367 patients < 20 years with TIDM
and epilepsy. The comparisons between the groups are shown in
Table 1. Epilepsy was not significantly more frequent in GADA-
positive patients (odds ratio 0.96 (95% CI 0.78 - 1.19).

Conclusion: In young patients with T1DM, epilepsy does not seem to
be more frequent in GADA-positive patients, also after including
adults with onset of TIDM < 20 years into the analysis. GADA-
positive patients had significantly better HbAlc-values than GADA-
negative patients, even after additionally adjusting for potential

Parameter T1DM and Epilepsy, GADA positive T1DM and Epilepsy, GADA negative p-value
Number of patients 209 158

Age at analysis [years] 16.82 (12.97-17.76) 16.63 (12.60-17.73) 1.00
Age at diabetes onset [years] 9.26 (5.67-11.70) 7.37 (4.54-11.29) 0.51
Male patients 46% 60% 0.15
Duration of diabetes [years] 6.15 (3.82-9.07) 7.49 (3.66-10.03) 1.00
Insulin dose [units/kg/d] 0.88+0.02 0.93+0.02 0.13
HbA1c [mmol/mol] 64.53+1.27 69.19+1.50 0.02
Diabetic ketoacidosis (events/patient/year) 0.03+0.01 0.03+0.01 1.00
Hypoglycemia with coma (events/patient/year) 0.03+0.38 0.05+0.64 0.28

[Characteristics as median with quartiles or proportion; adjust. Values + SEM with adjust. for sex, duration of diabetes, and age at diabetes onset]
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confounders, such as pump usage and migrant background. An expla-

nation for this phenomenon cannot be derived from our analyses.
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Monogenic causes and associations of diabetes in a
cohort of diabetic children: single center experience
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Objectives: Although monogenic causes and associations of diabetes
are reported in less than 10 % in pediatric populations, the facts like
unknown monogenic etiologies, sparsity of data about genotype-
phenotype correlations and undiagnosed cases among patients
treated for type 1 and 2 diabetes are making the research in this area
valuable. The purpose of the study is to depict the distribution of indi-
vidual monogenic variations in a group of diabetic subjects diagnosed
in childhood with potential of causative relationship with the disease.
Methods: The study population comprises of diabetic and prediabetic
subjects in follow-up in a pediatric diabetes center in West-Anatolia.
Indications for genetic analysis were autoantibody negativity, non-
progressive dysglycemia, persistent detectable c-peptide, familial
accumulation of diabetes cases, slow progression to insulin depen-
dency, neonatal diabetes and syndromic features. DNA was isolated
from the peripheral blood samples of cases and NGS was performed
for each case. Segregation analyses were started in mutation positive
patients. Descriptive statistics are used.

Results: The total background diabetic population includes 577 appar-
ently type 1, 124 other forms and 8 prediabetic cases. To date
43 cases with monogenic variations were identified. The biggest sub-
group was GCK-MODY (11 cases) as expected. KCNJ11 was
observed in 6 ; HNF1A, CEL and ND1 in 4 cases each. There were
3 BLK, 2 ABCC8, 2 BBS, 1 KLF, 1 HNF1B, 1 PAX, 1 ABCD1,
1 EIF2AK1, 1 FXN variations. One patient with consanguinity in multi-
ple generations had concomitant HNF1A, HNF4A and WFS1 muta-
tion. None of the cases with canalopathy had neonatal diabetes.
Conclusions: Frequency and presentation of our cases is not similar to
reported case series in the literature except for GCK. The prevalence
and clinical pictures have to be studied among different populations.
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European Reference Networks - ENDO-ERN are networks of refer-
ence centers across Europe, built to manage patients with rare endo-
crine disease. Among 71 ENDO-ERN participants, 28 centers from
15 European countries follow rare cases of diabetes.

The aim of this study was to map existing registries of monogenic dia-
betes (MD) and describe the standard care of children with MD at
these centers.

Methods: All participating centers were asked to fill in an on-line
guestionnaire containing 34 questions focused on the basic character-
istics of existing registers, care of patients with MD and the availabil-
ity of genetic investigation.

Results: Out of 28 centers, 16 (57%) originating from 12/15 countries
responded. A national register of diabetes, including patients with MD
is present in 9/12 countries. A register, specifically intended for
genetically proved monogenic diabetes, is available only in 5/12 coun-
tries. In total, data from 1429 children was registered in 2018. Basal
molecular genetic investigation of MD was available in 11/12 partici-
pating countries, although in most countries, samples from children
with neonatal diabetes (ND) are sent for investigation in Exeter,
UK. Genetic investigation is reimbursed by health insurance compa-
nies in 5/12 countries, by research grants in 3/12 countries, by state
funded health care systems in 2/12 and by the patients themselves in
2/12. The participating centers care for over 760 children with MD
(54 children with ND). For many patients, these centers serve as a
diagnostic center, report them to the register and starts the treatment.
Follow-up care is provided by regional clinics. All centers used the
ISPAD guidelines for diagnosis and treatment, 7/16 have special tran-
sition programs.

Conclusion: Data from a minority of patients with MD are available in
existing registries, which implies the need to improve awareness and
participation in MD registries.

Genetic investigation in Czech Republic is supported by grant
NV18-01-00078.
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neonatal diabetes mellitus in Beirut, Lebanon

R. Ballout?, S.E. Flanagan?, E. De Franco?, H. Tfaylil®

LAmerican University of Beirut, Faculty of Medicine, Department of Pedi-
atrics, Beirut, Lebanon, 2Institute of Biomedical and Clinical Science, Uni-
versity of Exeter Medical School, Exeter, United Kingdom, SChronic Care
Center, Diabetes Unit, Beirut, Lebanon

Introduction: Permanent neonatal diabetes mellitus (PNDM) is a rare
genetic condition. Mutations in the KATP channel genes (ABCCS,
KCNJ11) and the insulin gene (INS) are the most commonly reported

causes. There are no reports on PNDM from Lebanon to date.
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Objective: To describe the clinical and genetic characteristics of
patients diagnosed with PNDM in Beirut, Lebanon.

Methods: A retrospective review of the patients with PNDM,
followed at the American University of Beirut, and the Chronic Care
Center, Beirut, Lebanon from Nov 2010 - May 2019. Sanger sequenc-
ing of candidate genes was performed based on clinical presentation
at Exeter University.

Results: Ten patients were identified, 80% from consanguineous par-
ents, age at diabetes presentation 3 hrs-17 weeks (Table 1). Two
patients were diagnosed with KCNJ11 mutations, 4 with Wolcott-
Rallison syndrome (WRS) (EIF2AK3 mutations), 2 with homozygous
GCK mutations (siblings), and one with Thiamine Responsive Megalo-
blastic anemia (SLC19A2). No mutation was identified in 1 patient.
The 2 patients with KCNJ11 mutations were successfully switched to
sulfonylureas. All others are treated with insulin. The 4 patients with
WRS had siblings that died in early infancy/childhood, mainly due to
liver and kidney problems. Two patients with WRS suffered from mul-
tiple episodes of acute liver failure to date and were successfully
treated. The patient with TRMA is receiving thiamine and insulin,
however has very poor diabetes control. The 2 patients with GCK
mutations are requiring insulin to maintain adequate glycemic control.
Conclusion: PNDM is more likely to be due to EIF2AK3 mutations in

consanguineous families in Lebanon. However, consanguinity does

Age at DM Birth

Patient presentation weight, g Consanguinity Type

1 8 weeks 3000 No Heterozygous
2 40 days 2200 Yes Heterozygous
3 11 weeks 2800 Yes Homozygous
4 45 days 3050 Yes Homozygous
5 50 days 2100 Yes Homozygous
6 40 days not Yes Homozygous

available
7&8 3 hrs 2 days 1620 1260 Yes Homozygous
(siblings)

9 35 days 2100 Yes Homozygous
10 17 weeks 3600 No Homozygous

[Clinical and Genetic Characteristics of Patients with PNDM]

not preclude the possibility of a KCNJ11 mutation. Early identification
of the underlying genetic etiology in PNDM can improve clinical out-
comes significantly and aid in early detection of associated co-
morbidities.
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Prevalence of Maturity Onset Diabetes of the
Young (MODY) among people with diabetes
attending a tertiary care centre

M.H. Bhat?, J.A. Bhat!, S.R. Masoodi!, O.A. Peerzada®, M.A. Ganie?,
B.A. Ganai?, N.A. Dar?

1Sher-I1-Kashmir Institute of Medical Sciences (SKIMS), Endocrinology, Sri-
nagar, India, 2University of Kashmir, Biochemistry, Srinagar, India

Obijectives: To determine the prevalence and clinical profile of MODY
among diabetic patients.

Methods: In this cross sectional study all consenting patients with
previously diagnosed as T1 diabetes, T2 diabetes, or any other type of
diabetes and age of onset 35 years or less, attending Endocrinology
clinic of a tertiary care hospital in North India were considered for
diagnosis of MODY. Total of 858 patients were included (447 males).
All patients were screened for MODY using modified clinical criteria

(Age at onset < 25 years, autosomal dominant inheritance, absence of

Age at most
recent visit,
Nucleotide Protein Associated
Gene variant effect Type conditions
KCNJ11 c.602G>T p.Arg Missense 62/12 yrs , None
201Leu
KCNJ11 c.124T>C p.Cys Missense 11 6/12 yrs,
42Arg Learning
difficulties,
ADHD
EIF2AK3 c.3190C>T p.Arg Nonsense 6 yrs, Liver
1064Ter disease,
Sensorineural
hearing loss,
Skeletal
dysplasia,
Poor growth
EIF2AK3 c.3190C>T p.Arg Nonsense 37/12 yrs,
1064Ter Anemia,
Liver disease,
Skeletal
dysplasia
EIF2AK3 c.1560G>A p.Trp Nonsense 14 mo, None
520Ter
EIF2AK3 c.2562dup p.lle855fs Frameshift Lost to follow-up
GCK c.1148del p.Ser383fs Frameshift 37/12 yrs,
None 15
yrs, None
SLC19A2 c.237C>A p.Tyr Nonsense 3 yrs, Hearing
79Ter deficit, Anemia

Non detected 10 yrs, None
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Parameter MODY (Mean + SD)
Age at Onset (Years) 14.16 £ 5.61
Current Age (Years) 17.51 £ 6.76

BMI (Kg/meter square) 21.01+4.77
Duration of DM (Years) 3.60+4.14

Acanthosis Nigricans or Skin Tags 5/65 (7.7%)

[Comparison of MODY group by clinical and biochemical characteristics.]

diabetic ketoacidosis and insulin requirement within the first two
years of diagnosis). Patients were subjected to Serum C-Peptide level
and anti- GAD65 antibody levels and those with negative GAD65 and
positive C peptide were subjected to the amino acid polymorphism
(SNP) in HNF1a.

Results: The prevalence of MODY as per the criteria defined above
was found to be 7.7%.The mean age at onset of diabetes was lower in
MODY compared to Non MODY patients and patients with MODY
were younger, leaner and had lower frequency of features of insulin
resistance in the form of skin tags and acanthosis nigricans (p< 0.05),

as shown in table below. In 40 patients of clinically identified MODY

NON MODY (Mean * SD) p-value
23.80 £8.71 0.000
28.10+9.10 0.000
23.50 + 4.96 0.000
4.82+4.77 0.048
163/624 (20.7%) 0.006

who were subjected to the amino acid polymorphism (SNP) of Ala>Val
on codon 98 in HNFla gene (MODY 3), the mutant genotype was
seen in 50% of patients.

Conclusion: Our findings indicate the existence of at least some forms
of MODY among diabetic patients attending our center that were pre-
viously undiagnosed. Recognition of MODY by clinician is an impor-
tant step towards proper case identification and management of such
patients. A high index of suspicion is required to diagnose cases of
MODY as misdiagnosis and inappropriate treatment may have a sig-
nificant impact on QOL with increased cost and unnecessary treat-

ment with insulin.
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Genetic determinants of intellectual disability in
Katp channel neonatal diabetes

P. Svalastoga®?, A. Sulen?, J. Fehn Rgneid®, 5.M. Aukland*®,

H. Irgensi, E. Sirnes?, S.K. Fevang Elgen3, E. Valen®, I. Elgen Bircow?®,
P.R. Njglstad®?2

lBergen University, Department of Clinical Science, Bergen, Norway,
2Haukeland University Hospital, Department of Pediatrics and Adolescent
Medicine, Bergen, Norway, *Haukeland University Hospital, Department
of Child and Adolescent Psychiatry, Bergen, Norway, “Bergen University,
Department of Clinical Medlicine, Bergen, Norway, >Haukeland

University Hospital, Department of Radiology, Bergen, Norway, °Bergen
University / Computational Biology Unit, Department of Informatics,
Bergen, Norway

Introduction: The Katp channel has a key role in insulin secretion but
mounting evidence has revealed that mutations can lead to intellec-
tual disabilities.

Objectives: Neonatal diabetes is associated with high neuropsychi-
atric morbidity in a genotype-phenotype dependent manner. How-
ever, the specific impact of different mutations on intellectual
functioning is not sufficiently characterized. Specifically, only a few
subjects with developmental delay have been comprehensively
assessed creating a knowledge gap for patients carrying the heavi-
est burden.

Methods: We here assessed intellectual functioning and mental
health of the complete Norwegian population of Karp channel
neonatal diabetes. Eight children (five with p.V59M (KCNJ11),
associated with an elevated risk of severe neurological features)
were assessed using age- matched controls with type 1 diabetes.
The investigations included a physical- and motor developmental
examination, cerebral MRI, psychometrical examination and ques-
tionnaires assessing intellectual capabilities and psychiatric
morbidity.

Results: By examination, five children carrying the p.V59M geno-
type all displayed moderate intellectual disability. This disability
showed no significant association with the time of sulfonylurea ini-
tiation. Consistent with previous studies other genotypes were
associated with minor cognitive impairment and attention deficit
hyperactivity disorder. Furthermore, we uncovered indications of
non-verbal learning disorders and visuospatial problems for the
entire cohort. Cerebral MRI verified normal brain anatomy in all
but one.

Conclusions: We here presented a comprehensive assessment of
intellectual functioning in the largest cohort of p.V59M subjects of
any study to date. The intellectual disability revealed in subjects
with this genotype changes the interpretation of psychometrical
measures. This directly impacts the subjects' diagnosis and carries
important consequences for the treatment and care of this patient

group.
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Genetic etiology and estimated prevalence of
neonatal diabetes mellitus in the Czech Republic

K. RoZenkoval, L. Elbloval, P. Dusatkova?, P. Kuteroval, K. Vesela?,
B. Obermannova?, S. Kolouskova?, L. Petruzelkoval, J. Lebl?,
Z. Sumnik®, S. Prahovat

Second Faculty of Medicine, Charles University in Prague and University
Hospital in Motol, Prague, Czech Republic, Department of Pediatrics,
Prague, Czech Republic

Objectives: Recognition of genetic etiology of neonatal diabetes
mellitus (NDM) enables to tailor the management of each patient. We
aimed to identify the estimated prevalence of NDM and to clinically
and genetically characterize cohort of patients presenting with NDM
from the Czech Republic, a population with low rate of consanguinity.
Methods: We retrospectively collected data from 22 subjects
(14 males) that were diagnosed with NDM before 6 months of age
and were referred to our reference centre for genetic testing in years
2010-2018. We collected clinical data from the clinicians and genetic
examination was done using Sanger and whole exom sequencing.
Results: Median gestation age (GA) in our cohort was 37 weeks (range
25-42) with mean birth weight (BW) 2025 g (+901 g). Median age at
diagnosis was 13 days (range 1-180) and median blood glucose was
25.7 mmol/I (range 11.3-45). 8/22 subjects were premature - median
GA for this subgroup was 27 weeks (range 25-36) with mean BW
1139 g (595 g), 7/8 of them had transient NDM (median duration
11 days, range 3-28 days). In total, genetic etiology was identified in
10/22 subjects (45.5%). Most frequent were KCNJ11 (4/22, 18.2%)
and ABCC8 (3/22, 13.6%) variants. 5/7 of KCNJ11 and ABCC8 cases
were successfully switched to SU, 2/4 KCNJ11 cases had DEND sy
with only partial reaction to SU. We found one variant in GATAé and
one in FOXP3 causing IPEX sy, this subject underwent curative bone
marrow transplantation at 3 months of age. In the premature sub-
group, we found genetic background in only one patient - micro-
duplication of 6g24.1q24.2. The prevalence of NDM in the Czech
Republic in years 2010-2018 was 2.2 cases of NDM/100,000/year.
Conclusions: The prevalence of NDM is similar to other populations
with low consanguinity. Most common were variants in KCNJ11 and
ABCCS8. The detection of genetic background in the premature sub-
group was very low. The study is supported by the research grant
NV18-01-00078.
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A mathematical model to determine optimal oral
glucose tolerance test timepoints for identifying
prediabetes in individuals with cystic fibrosis

C.L. Chan?, K.L. Tommerdahl*?, R. Miller?, C. Walentine®, K. Nadeau?,
D. Albers*, M.E. Levines, A. Sherman®, J. Ha®
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University of Colorado Anschutz Medical Campus, Pediatric Endocrinol-
ogy, Aurora, United States, 2Barbara Davis Center, University of Colo-
rado, Aurora, United States, *Oakland University William Beaumont
School of Medicine, Rochester, United States, “University of Colorado
Anschutz Medical Campus, Aurora, United States, California Institute of
Technology, Computing and Mathematical Sciences, Pasadena, United
States, °National Institutes of Health, Bethesda, United States

Objectives: To compare 1 hr vs. 2 hr glucose on oral glucose tolerance
testing (OGTT) as a measure of insulin secretion and sensitivity
derived from mathematical modeling in youth with cystic fibrosis (CF).
Methods: Data from 2 groups of youth with CF were analyzed: 1) a
cross-sectional group with glucose (G) and insulin at O, 30, 60, 90, and
120 min on OGTT and 2) longitudinal data from retrospective chart
review of youth with >1 OGTT with O, 1hG, and 2hG. In group 1, meta-
bolic parameters sigma (primarily 2nd phase insulin secretion) and Si (pri-
marily peripheral insulin sensitivity) were estimated by fitting the
differential equations of a model for progression to diabetes (Ha et al,
2016) to the OGTT. B-cell mass and 1st-phase secretion were reduced to
account for group-wide low insulin secretion. Participants were grouped
by 1hG (< /2155 mg/dl) vs traditional 2hG (< /2140 mg/dl) criteria for
normal glycemia/prediabetes. Boxplots were compared between groups.
In group 2, linear mixed effect (LME) models were applied to identify 1hG
cutpoints that predict prediabetes, and the model of Ha et al was applied.
Results: In group 1, 65 CF youth were included: n=27 (42%) M, meantSD
age=13.5+3.5 yrs, BMI z-score=-0.06+0.8, FEV1=94+17%, 1hG=211+62
mg/dl, 2hG=157+49 mg/dl. Sigma did not differ between those with 2hG
< 140 vs. 2140 (p=0.08). However, sigma was lower in those with a high
vs low 1hG (p=0.009) despite normal 2hG. There was no difference in
sigma or Si between those with high 1hG vs those with prediabetes or
diabetes. In group 2, 192 CF youth were identified and followed for a
mean of 3.7+1.9 yrs from initial OGTT. With LME, mean 1hG=166mg/dI
when 2hG=140 mg/dl. Those with low 1hG (< 166mg/dl) had higher
sigma compared to those with high 1hG (p< 0.0001) despite normal 2hG.
Conclusions: Traditional 2hG diagnostic criteria on OGTT misses indi-
viduals at high risk for CFRD. An elevated 1hG better identifies at risk
individuals than 2hG.

Figure 1a. Figure 1b.

P=0.0002 -

pe0.8768
pe0.0015

sigma

S1 (1074 mimicroly/min)

[Group 1 a) Sigma and b) Si differences in CF youth with low 1hr, high
1hr, prediabetes, and diabetes]
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Clinical characteristics of patients referred for
HNF1B testing - Polish population study

A. Michalak®?, P. Sztromwasser?, B. Matachowska?, P. Mtudzik®,

K. Antosik®, A. Hogendorf2, M. Borowiec3, W. Mtynarski®,
W. Fendler>¢

IMedical University of Lodz, Department of Biostatistics and Transla-
tional Medicine, £édz, Poland, 2Medical University of Lodz, Department
of Pediatric Endocrinology, Diabetology and Nephrology, £6dz, Poland,
3Medical University of Lodz, Department of Clinical Genetics, t6dz,
Poland, *Medical University of Lodz, Department of Pediatric, Oncology
and Hematology, £6d7, Poland, *Medical University of Lodz, 6dz, Poland,
SDana-Farber Cancer Institute, Department of Radiation Oncology,
Boston, United States

Obijectives: To analyze probands referred for HNF1B genetic testing
and compare those with positive and negative findings.

Methods: Probands tested for HNF1B in years 2005-2018 were
selected from Polish Registry for Pediatric and Adolescent (N=50). All
genetic findings were reassessed according to the criteria of the
American College of Medical Genetics and Genomics (ACMG). A
structured medical interview was performed with all available individ-
uals and/or their physicians. For each patient, HNF1B-score was cal-
culated based on available clinical information.

Results: The study included 36 unrelated probands (28% lost to
follow-up): 14 with pathogenic or likely-pathogenic variants in HNF1B
(six whole-gene deletions, one indel, five single nucleotide variants),
one with a variant of uncertain significance and 21 negative for
HNF1B. HNF1B-score with recommended cut-off distinguished
patients with and without HNF1B findings with 100% sensitivity and
47.6% specificity. Presence of polycystic kidneys (OR=9.17, 95%
Cl:1.87-44.92), pancreatic (OR=15, 95%
Cl:1.55-145.23), elevated liver enzymes (OR=15, 95%Cl: 1.55-145.23)
best discriminated HNF1B-positive cases from the negative ones.

abnormalities

Presence of impaired glucose metabolism coupled with kidney disease
in the proband and one parent parent was also highly suggestive of
HNF1B-findings (OR=11.11, 95%Cl: 1.13 - 109.36).

Conclusions: Patients referred for HNF1B testing present very heter-
ogenous phenotypes. Despite suggestive characteristics, many do not
harbor mutations in HNF1B warranting further investigations into the
genetic basis of the RCAD syndrome. Detailed medical interview may
enable more accurate patient selection for targeted genetic testing.
Project supported by National Science Center in Poland (2016/23/P/
NZ2/04251, 2016/21/N/NZ5/01448, 2015/19/B/NZ5/02243).
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Clinical and laboratory features of patients with
heterozygous CEL mutation (p.1488T)
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Ynonu University Medical Faculty, Pediatric Endocrinology Department,
Malatya, Turkey, 2Inonu University Medical Faculty, Molecular Biology
Department, Malatya, Turkey, *Inonu University Medical Faculty, Adult
Endocrinology Department, Malatya, Turkey, “Inonu University Medical
Faculty, Pediatric Endocrinology Department, Malatya, Turkey

Objectives: The enzyme carboxyl ester lipase (CEL) is normally
secreted by the exocrine pancreas, and is diverted within the intesti-
nal lumen to participate in the hydrolysis of dietary lipids. Variants of
CEL gene resulting from germline and/or somatic mutations (nucleo-
tide insertion/deletion or nonallelic homologous recombination) are
expressed in the pancreas of patients with pancreatic pathologies

such as chronic pancreatitis, MODY-8, pancreas malignities. We
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aimed to investigate a possible correlation between CEL gene variants
in patients with IGT and diabetes and clinical features.

Material and methods: 3 children aged 9-12 years and 3 adults aged
30-42 years

presented with hyperglycemia, abdominal pain, weight loss, polyuria
and polydypsia were investigated. CEL gene was screened by next
generation sequencing and results were evaluated in slico analysis.
Fecal elastase levels were measured in all patients and their parents,
and pancreas MRI was evaluated in all patients .

Results: We found heterozygous single base mutation (p.1488T,-
CADD:25.6) in exon 10 of CEL gene in six patients and their parents.
Fecal elastase, which is the hallmark of CEL deficiency, was very low
in all patients. The same mutation and fecal elastase deficiency were
found in the mother of one child and the father of two patients. Pan-
creatic lipomatosis was detected in two adult patients.

Conclusion: This mutation has not been reported in the literature in
patients with MODY8. According to in slico analysis, this mutation is

described most likely as disease causing variant.

P358

Permanent neonatal diabetes - characteristics,
clinical and genetic diagnosis in Kosovo

V. Kotori?, A. Kotori?, E. Krasnigi*

IUniversity Clinical Center Prishtina, Endocrinology, Prishtina, Albania,
2Policlinic Li-ori, Clinical Biochemistry, Prishtina, Albania

Neonatal diabetes mellitus (NDM) is a rare genetic condition with an
incidence of 1 in every 150,000-500,000 live births, used to describe
diabetes with onset before 12 months-of-age.

Background: Wolcott-Rallison syndrome (WRS) is caused by recessive
EIF2AK3 mutations and characterized by early-onset diabetes, multi-
ple epiphyseal dysplasia and other clinical manifestations, including
recurrent episodes of acute liver failure, renal dysfunction, exocrine
pancreas insufficiency, intellectual deficit, hypothyroidism, neutrope-
nia and recurrent infections.

Aims: To describe a cohort of Neonatal Diabetes patients and discuss
clinical manifestation, management and comorbidities.

Methods: Detailed phenotyping and molecular genetic testing were
conducted in all patients.

Results: Nine patients were identified and genetically confirmed (5 girls
and 4 males; mean age 2 months). 4 patients were identified with
Homozygous mutation in gene EIF2AK3, Exon 13, protein p.Arg902Ter
(p.R902*) and 3 patients died from fulminant hepatitis in the family
were both parents were carrier of EIF2AK3 mutations, in total 7 patients
with Wolcott Rallison syndrome. 1 patient was identified with de novo
heterozygous mutations in GATAé gene (c.701delC) with clinical mani-
festation of exocrine pancreatic insufficiency, cardiac anomalies, agene-
sis of pancreas and billiary tract. 1 patient was identified with ABCC8
missense mutation, p.Pro1199Leu, in the SUR1 subunit of the KATP
channel and transfer to sulphonylurea therapy has been successful.
Conclusions: Correctly identifying monogenic NDM has important
implications for appropriate treatment, expected disease course and

associated conditions, and genetic testing for at-risk family members.

Liver disease in WRS is more frequent than previously described and
carries high mortality. Early recognition of monogenic NDM allows for
the implementation of appropriate therapy, leading to improved out-

comes and potential societal cost savings.
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Case study of monogenic diabetes mellitus caused
by RFX6 mutation in a 14-year-old female patient
G.L Kim%, S.H. Kwak?, J. Yu!

IDankook University Hospital, Department of Pediatrics, Cheonan, Korea,
Republic of, 2Seoul National University Hospital, Department of Internal
Medicine, Seoul, Korea, Republic of

Introduction: It is crucial to find genetic cause of diabetes mellitus to
understand the glycemic regulation as well as the management of dia-
betes mellitus. Recently, the incidence of type 2 diabetes was
increased explosively in children and adolescents. The underlying
mechanism of childhood-onset type 2 diabetes mellitus may be differ-
ent from the adult-onset type 2 diabetes. Therefore, it is important to
investigate the genetic cause in children with type 2 clinical features.
Case: A 14-year-old girl was diagnosed as having type 2 diabetes
mellitus. Initial HbA1c was 11.7%. Her weight was 66.3kg (95 percen-
tile) and height was 148.3cm (3 percentile). Acanthosis nigricans was
detected in neck and axillary areas. Blood glucose, insulin, and C-
peptide were 345 mg/dL, 27.2 ulU/mL, and 8.7 ng/mL, respectively.
There was neither ketonuria nor acidosis. Blood lipid profile showed
200 mg/dL of cholesterol, 45 mg/dL of HDL cholesterol, and
144 mg/dL of triglyceride. Thyroid function was normal, and there
was no autoantibody related to type 1 diabetes mellitus. She was
managed with long-acting insulin and oral hypoglycemic agent. Her
mother was already diagnosed as diabetes mellitus. To find the candi-
date gene, targeted exome sequencing which included 29 genes asso-
ciated with monogenic diabetes was performed. Nonsense mutation
of the gene RFXé was found (c.2661T>A, p.Tyr887+). Her mother
showed the same mutation of RFXé gene. The gene Regulatory factor
X6 (RFX6) is known to be associated with the development of beta
cells in the pancreas and plays an important role in the biosynthesis
and secretion of glucose-dependent insulinotropic polypeptide (GIP).
In the presence of the RFXé gene mutation, the GIP decreases after a
meal, resulting in impaired insulin secretion.

Conclusion: This study reports a case with monogenic diabetes

mellitus caused by RFX6 mutation in a 14-year-old female patient.
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The clinical and genetic characteristics of
permanent neonatal diabetes mellitus (PNDM) in
the State of Qatar
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Background: Neonatal diabetes mellitus (NDM) is a rare condition
that occurs within the first six months of life. Permanent NDM
(PNDM) is caused by mutations in specific genes that are known for
their expression at early and/or late stages of pancreatic beta- cell
development, and are either involved in beta-cell survival, insulin
processing, regulation, and release. The native population in Qatar
continues to practice consanguineous marriages that lead to a high
level of homozygosity. To our knowledge, there is no previous report
on the genomics of NDM among the Qatari population.

Objectives: The aims of the current study are to identify patients with
NDM diagnosed between 2001-2016, and examine their clinical and
genetic characteristics.

Methods: To calculate the incidence of PNDM, all patients with
PNDM diagnosed between 2001 and 2016 were compared to the
total number of live births over the sixteen-year period. Whole
Genome Sequencing (WGS) was used to investigate the genetic etiol-
ogy in the PNDM cohort.

Results: PNDM was diagnosed in nine (n=9) patients with an estimated
incidence rate of 1: 22,938 live births among the indigenous Qatari.
Seven different mutations in six genes (PTF1A, GCK, SLC2A2, EIF2AKS3,
INS, and HNF1B) were identified. In the majority of cases, the genetic eti-
ology was part of a previously identified autosomal-recessive disorders.
Two novel de novo mutations were identified in INS and HNF1B genes.
Conclusion: Qatar has the second highest reported incidence of PNDM
worldwide. The majority of PNDM cases present as rare familial
autosomal-recessive disorders. Pancreas associated transcription factor
1a (PTF1A) enhancer deletions are the most common cause of PNDM

in Qatar, with only a few previous cases reported in the literature.
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Searching for monogenic forms of diabetes among
consanguineous families using whole exome
sequencing (WES): lessons learned from an Iraqi
Kurdish cohort

J. Lebl!, S.A. Amaratunga®, T. Hussein Tayeb?, L. Elblova,
P. Kuceroval, S. Pruhova?

12nd Faculty of Medicine, Charles University and University Hospital
Motol, Department of Pediatrics, Prague, Czech Republic, 2Sulaymani
University, College of Medicine, Department of Pediatrics, Sulaymani, Iraq

Objectives: The genetic spectrum of monogenic diabetes differs
according to the level of consanguinity. While MODY and
monoallelic neonatal diabetes prevail in low-consanguineous areas,
syndromic diabetes with an autosomal recessive mode of inheri-
tance is typical for high-consanguineous areas. WES offers a prom-
ising tool to identify novel gene variants and even new candidate
genes.

Methods: We studied 46 Kurdish consanguineous families with chil-
dren affected by a diverse spectrum of endocrine conditions. Among
them, four families had children with non-autoimmune diabetes.
These children underwent WES with subsequent bioinformatic analy-
sis and confirmative Sanger sequencing.

Results: We elucidated causative gene variants in three families. (1) A
girl with diabetes since age 12 years, hypertrichosis, acanthosis
nigricans and dysmorphic features has a biallelic pathogenic variant p.
Thr937Met(c.2810C>T) in INSR causing leprechaunism. (2) Two sib-
lings with short stature and diabetes (girl since age 7 years, boy since
age 12 years) carry a novel biallelic variant p.lle863Met(c.2589C>G) in
WFS1 causing Wolfram syndrome. (3) A 12-year old girl with short
stature, diabetes, hepatosplenomegaly and camptodactyly has a
biallelic variant p.Leu349Serfs*56(c.1045delC) in SLC29A3 known to
cause histiocytosis-lymphadenopathy plus syndrome. (4) We have not
yet elucidated the cause of neonatal diabetes and congenital hypothy-
roidism in two brothers.

Conclusion: WES enables the elucidation of pathogenic variants in
genes that cause syndromic diabetes. Consanguineous families repre-
sent a reservoir for the discovery of new causative genes. However,
complex phenotypes (e.g., diabetes and hypothyroidism as in family 4)
burden the hunt for causative variants, as even phenotypically similar
siblings share a whole set of biallelic gene variants that may indepen-
dently co-contribute to their clinical presentation.
Acknowledgements: This study is funded by AZV grant number
NV18-01-00078.
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Targeted sequencing identified rare genetic variants
in non-syndromic early-onset obesity among
Taiwanese children

M.-C. Tsai*, Y.-W. Pan?, Y.-Y. Chou®

INational Cheng Kung University, Department of Pediatrics, Tainan, Tai-
wan, Province of China

Objectives: Childhood obesity is an emerging health issue around the
world and poses threats on an affected individual's lifelong morbid-
ities. Despite its high heritability particularly shown in early-onset
cases, the genetic causes remain largely unknown. Genetic contribu-
tions should be clarified when individualized therapeutic interventions
are needed. The aim of this study was to identify the genetic causes
of obesity among a clinical cohort of Taiwanese patients using high-
throughput sequencing targeted at the satiety pathway.

Methods: Patients aged 4-18 years with a body mass index (BMI)
>95th percentile for age and sex were recruited from a pediatric
endocrinology clinic. A multiplex polymerse chain reaction (PCR)
method was used to amplify the targeted genetic regions pre-selected
in the leptin/melanocortin pathway. Pooled genomic libraries were
barcoded and sequenced on an in-house next-generation sequencer.
Further, we used integrated computing programs to call out the rare
genetic variants (GVs) with an allele frequency < 0.1% in the East
Asian population. All the identified GVs were confirmed by the Sanger
sequencing.

Results: In 7 out of 48 obese patients surveyed, we identified a total
7 GVs that were rare in allele frequency and predicted to be likely
pathogenic. These rare pathogenic GVs were scattered in 7 different
genes, i.e. POMC, PCSK1, SIM1, NTRK2, MAGEL2, M3CR and FTO
genes. No homozygosity or co-occurrences of these GVs were found.
There was no difference in BMI and eating behaviors between those
with and without these GVs.

Conclusions: Heterozygous GVs in the satiety pathway may explain a
portion of early-onset obesity among Taiwanese children. Genetic
testing with the use of high-throughput sequencing is feasible in iden-
tifying the genetic causes and therefore could be helpful to individual-
ize the health care for the obese children. Further research is needed

to validate the molecular functions of these GVs.
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Spinning the habit-loop : childhood obesity

A. Khanna'

INHS England, Dartford, United Kingdom

Introduction: Habitual excessive eating is the most significant contrib-
utory factor in childhood obesity.

We explored options to remodulate this habit loop by providing and

reinforcing alternatives to excessive eating habit

Objectives:

e To identify & follow a cohort of patients where "excessive eating"
was the only cause for obesity in a child.

e To demonstrate the "habit-loop" of excessive-eating, using "Cue-
Routine-Reward" (Craving) model.

e To replace the routine of excessive eating by healthier, feasible
and individually appealing alternatives (healthier food, recreational
activity, recognition)

e To quantitatively re-access the BMI and spin the loop with contin-

ued positive re-enforcements.

Methods: A community based hospital, run by public health England
and funded by NGO was chosen to recruit patients. 210 patients were
identified, where "excessive eating" was the only identifyable factor.
A team of dieticians & psychologists then explained and demonstrated
the "habit-loop",

Cue (thought /sight / smell of food) — routine (Excessive eating) —
reward (satisfaction)

We, subsequently, simply offered patients to replace ROUTINE
(Excessive eating) with a healthier, feasible & acceptable alterna-

tive, like:

e healthier food (list recommended by dietician)

e recreational activity (list recommended by psychologist)

e alternative routines (list recommended by parents / patients
themselves)

Results: 210 patients were followed over 2 years, managed by multi-
disciplinary team based at community NHS base.

Average reduction in body weight was 22%, (average BMI reduction
of 18%)

Most importantly, compliance was good and cost was minimal.

Conclusions:

e Most cases of childhood obesity are due to habitual "excessive
eating"

e This habit loop can be remodulated by providing a structured,
evidence-driven list of "alternative" routines to spin the CUE-ROU-
TINE-REWARD habit loop.

e This model is easy to set-up, has excellent compliance rate and

minimal cost implications.
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Body fat and insulin sensitivity predict endothelial
function and subendocardial viability in healthy,
non-hispanic white adolescents

R. Hoffman?, M. Copenhaverl, D. Zhou?, C.-Y. Yu?
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Background and Objectives: Cardiovascular disease has its origins in
adolescence. Endothelial dysfunction, arterial stiffness, and decreased
endocardial oxygen supply: demand ratio are early functional markers
of cardiovascular risk. This study was designed to determine their
relationship to inflammatory and metabolic markers in healthy, non-
Hispanic, white adolescents.

Subjects and Methods: 34 of 75 subjects were female. Age was 15.0
+1.7 years and body mass index (BMI) was 22.0+5.8 kg/m? (mean
+SD). Reactive hyperemia (RH) was measured using venous occlusion
plethysmography. Arterial tonometry was used to measure the aug-
mentation index (Alx;s) and the Buckberg subendocardial viability
ratio (BB). Blood samples were taken to measure inflammatory and
lipid markers and oral glucose tolerance test was used to assess insulin
sensitivity (ISEN) and secretion.

Results: RH was not related to age or sex and decreased as BMI, BMI
percentile, percent body fat (FAT%), waist circumference and fat mass
increased but was not related to fat-free mass. RH also decreased
with increased neutrophil count but was not related to white blood
cell count, CRP, IL6, lipids, ISEN, insulin secretion, disposition index,
endothelin 1, or PAI-1. BB was higher in males and was positively
related to insulin sensitivity and negatively related FAT% and white
blood cell count even when accounting for age and sex. When FAT%
and ISEN were considered together, ISEN and sex but not FAT% con-
tinued to predict BB. BB was negatively related to heart rate. When
heart rate was included both heart rate and ISEN, but not sex,
predicted BB. Alx;s was not related to any of the body habitus or
metabolic variables.

Conclusions: These results demonstrate that increased fat mass and
decreased insulin sensitivity are related to poorer vascular function
and cardiac risk in healthy adolescents. Endothelial function is related
to body fat while cardiac muscle oxygen supply is related to insulin

sensitivity.
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Leptin gene methylation status in Egyptian infants
0O.M. Omar?, M.N. Massoud?, R.A. Abo Elwafa?, M. Gerges*

1Alexandria University, Pediatrics, Alexandria, Egypt, 2Alexandria Univer-
sity, Clinical Pathology, Alexandria, Egypt

Background: Obesity results from interactions between environmen-
tal and genetic factors. To date, more than 40 genetic variants have
been associated with obesity and fat distribution. However, since
these variants do not fully explain the heritability of obesity, other
forms of variation, such as epigenetics marks, must be considered.
DNA methylation is one of the best-understood epigenetic mecha-
nisms and an important programming mechanism of the genome, in
which cells and tissues can adapt to past and present environmental
exposures. The methylation of the leptin gene promoter suppresses
its expression and decrease in leptin production is highly associated

with obesity

Objectives: The study aimed to study the leptin gene methylation sta-
tus in six-month-old cohort of Egyptian infants.

Methods: The study was carried on 50 infants aged 6-month-old,
attending the outpatient clinic of Alexandria University Children's
Hospital. All infants joined the study were subjected to full history
taking, thorough clinical examination stressing on anthropometric
measurement. Peripheral blood samples were taken for genetic analy-
sis to study the methylation status of leptin gene promoter by
methylation-specific polymerase chain reaction (MS-PCR) at 31 nt at
51 nt loci.

Results: Out of 50 infants, 25 were exclusively breastfed and 25 were
artificially fed. A significantly higher percentage of formula fed infants
were methylated in leptin gene promoter at 31 nt locus compared
with breastfed infants. Also, infants with methylated leptin gene pro-
moter at t 51nt locus had significantly higher weight for length stan-
dard deviation score compared to infants with un methylated gene.
Conclusion: Leptin gene is unmethylated in breastfed infants com-
pared to formula-fed infants. So epigenetics mechanisms could play a

role in development of obesity.
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High-fat diet accelerates extreme obesity with
hyperphagia and severe glucose intolerance in
female heterozygous Mecp2 null mice

S. Fukuhara'?, H. Nakajima®?, K. Kodo?, H. Morimoto?, Y. Tsuma?,
S. Sugimotol, J. Morit, H. Hosoi*

IMedical science, Kyoto Prefectural University of Medicine, Kyoto, Japan,
2Japanese Red Cross Kyoto Daini Hospital, Kyoto, Japan, *North Medical
Center, Kyoto Prefectural University of Medicine, Yosa-gun, Japan

Introduction: Rett syndrome (RTT) is a neurodevelopmental disorder
caused by mutation of the methyl-CpG-binding protein 2 (MECP2)
gene, and has been associated with obesity. MeCP2 has a critical role
for regulation of transcription.

Obijectives: The aim was to elucidate the mechanism underlying the
obesity observed in female heterozygous Mecp2 null mice, a model
of RTT.

Methods: We examined the change in molecular signaling of food
intake regulation in the reward system and hypothalamus, and eating
behavior of female heterozygous Mecp2 null mice (Mecp2tmi-1Bird/J,
Mecp2*/~ mice) fed a normal-chow diet (ND) or a high-fat diet (HFD)
for 12 weeks since 4 weeks of age.

Results: Mecp2*’~ mice fed a ND (Mecp2*/"-ND mice) did not showed
obesity and hyperphagia. However, Mecp2*~ mice fed a HFD
(Mecp2*/--HFD mice) showed extreme obesity with hyperphagia since
7 weeks of age, and severe glucose intolerance and insulin resistance.
A conditioned place preference test revealed that Mecp2™~ mice
greatly preferred HFD than WT mice. Mecp2*/"-ND and Mecp2*/--
HFD mice showed significantly decreased tyrosine hydroxylase mRNA
levels in the ventral tegmental area, and decreased dopamine receptor
and dopamine and cAMP regulated phosphoprotein 32 (Darpp32) mRNA
levels in the Nucleus accumbens compared with those of WT-ND and

WT-HFD mice. Mecp2*/~-HFD mice showed most severe dysfunction
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of dopamine reward system in the four groups. Mecp2*/*-ND mice did
not showed dysregulation of food intake in the hypothalamus. How-
ever, proopiomelanocortin (POMC) protein expression in the hypo-
thalamus was significantly lower in the Mecp2*/-HFD mice than in
the WT-HFD mice, although phosphorylation of STAT3 in the hypo-
thalamus was higher in the Mecp2*/"-HFD mice than in the WT-
HFD mice.

Conclusions: The HFD induced severe dysregulation of food intake in
the dopamine reward system and hypothalamus and accelerated

extreme obesity with addiction-like eating in the Mecp2*’~ mice.

P368

The usefulness of genotyping of celiac disease
specific HLA among children with type 1 diabetes in
various clinical situation

G. Deja, D. Sikora?, A. Pyziak-Skupier®, K. Klenczar?, R. Deja®,

P. Jarosz-Chobot?!

Department of Children's Diabetology, Medical University of Silesia in
Katowice, Poland, Katowice, Poland, 2Students' Scientific Association in
Department of Children's Diabetology, Medical University of Silesia, Kato-
wice, Poland, Katowice, Poland, 3'Department.“ of Paediatrics, Medical Uni-
versity of Silesia in Katowice, Poland, Katowice, Poland, *Department of
Computer Science, WSB University, Dabrowa Gornicza, Poland, Dabrowa
Gornicza, Poland

The aim of study was to determine the usefulness of HLA DQ2/DQ8
genotyping in children with type 1 diabetes in various clinical situa-
tions: as a screening test at the diabetes onset, as verification of the
diagnosis in doubtful situations and as a test allowing to estimate the
risk of developing CD in future.

Materials and methods: The study group included: children with
newly diagnosed diabetes (group |, n=92, prospectively collected),
children with CD with villous atrophy (group Il, n=30) and children
with potential CD (group lll, n=23). Genetic tests were performed
(commercial test, PCR, REX) and clinical data were collected in all
children.

Results: The results of genetic tests confirmed the presence of typical
haplotypes HLA DQ2/DQ8 in 94% children with diabetes (group 1)
and in 100% of children with diabetes and CD (group Il and Ill). Com-
parative analysis of the distribution of HLA DQ2/DQ8 haplotypes in
groups did not show any differences. Allele DRB1*04 (linked with
HLA DQ8) was significantly less common in children with diabetes
and CD (group | vs group Il and Ill, 56.5% vs. 24.5%; p=0.001). The
probability of developing CD in DRB1*04-positive patients was
4-times lower (OR 0.25; 95% Cl: 0.118-0.529; p=0.001). DRB1*04
was also significantly less frequent in children with villous atrophy
compared to potential CD (13% vs 39%; p=0.03). The age of diabetes
onset in children who developed CD was significantly lower (5.41 vs
9.99 years, p< 0.05) and the probability of developing CD below
3.5 years was 3-times higher (OR 2.868; 95% Cl: 1.304-6.309;
p=0.008).

Conclusions: Genotyping HLA DQ2/DQ8 as a negative screening has
limited use in assessing the risk of CD at diabetes onset, and does not

allow to verify the diagnosis of CD in doubtful situations. The

presence of the DRB1*04 allele modulates the risk of CD - signifi-

cantly reduces it and can predict a potential form.
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Is there a connection between type 1 diabetes and
autism? The prevalence of autism in children with
type 1 diabetes and differences in phenotype and
biomarkers at diabetes diagnosis

J. Tojjart, A. Eriksson?, H. Elding Larsson?, C. Nilsson?, E. Hedlund?,
A. Carlsson?

und University, Clinical Sciences, Lund, Sweden

Objectives: Sweden is known for having a high prevalence of Type
1 diabetes (T1D), an autoimmune disease with unknown triggers and
diverse characteristics between patients. Studies have investigated
the comorbidity between Autism Spectrum Disorder and T1D with
conflicting results.

The aim of this pilot study was to examine the possibility of a connec-
tion between T1D and ASD. For this, the prevalence of ASD in chil-
dren with T1D was studied and the gender distribution, age, HLA-risk
type, autoantibody profile, HbAlc, and C-peptide at T1D diagnosis
were compared in patients with only T1D to those with
comorbid ASD.

Methods: Information on HLA, islet autoantibodies (GADA, 1A2A, IAA,
and ZnT8A), C-peptide and HbA1c were gathered from The national
Better Diabetes Diagnosis database, generating a study population of
1340 patients with diabetes debut between 2005 and 2017, in Scania,
Sweden. Medical records were examined to find patients with comor-
bid ASD. The prevalence of ASD was compared with the healthy
childhood population (1% reported by previous Swedish publications),
and the autoantibody profile and HLA risk group in patients with T1D
with and without ASD was compared with Fischer s exact test.
Results: A total of 1210 patients had T1D, whence 36 patients
(26 boys) with comorbid ASD. The prevalence of ASD in patients with
T1D was 3% higher than the prevalence of ASD in comparison with
the general population (1%). Comorbid T1D and ASD were more com-
mon in boys (3.8%) than girls (1.9%) (p=0.045). There was no signifi-
cant difference regarding autoantibody profile, HLA-risk group,
HbA1c or C- peptide between the two groups.

Conclusion: The pathogenesis behind both T1D and ASD is not fully
elucidated. Our results of an increased prevalence of ASD in the T1D
population promote further research on a possible connection
between the two diagnoses. A larger study cohort would be of inter-
est to evaluate the difference in HbA1c, C- peptide, autoantibody pro-
file, and HLA-risk group.
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Anti-GAD associated auto-immune neurological
disease in children with type 1 diabetes mellitus: a
case series from Scotland

J. Fuchs¥?, V. Franklin®, A. Gifford®?, N. El Tantawi?, M. Kirkpatrick®?,
V. Alexander?
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Introduction: Glutamic-acid decarboxylase (GAD) 65 is an intracellular
protein found in the central nervous system (CNS) and in pancreatic
B-cells. Antibodies to GAD (anti-GAD) are found in 80% of patients
with type 1 diabetes mellitus (TAIDM) and, rarely, anti-GAD can be
present in auto-immune neurological disorders. We present three
cases from Scotland of patients with T1IDM, who developed different
forms of auto-immune neurological disease associated with raised
anti-GAD.

Case presentations:

Case 1: An 8-year old boy presented with an episode of cerebellar
ataxia prior to his diabetes diagnosis aged 11. He represented aged
17 years and was diagnosed with anti-GAD associated cerebellar
ataxia. Cases 2 and 3 developed neurological symptoms after diabetes
onset.

Case 2: A 7-year old boy presented with choreiform movements and
behavioural changes. His abnormal EEG and raised anti-GAD
prompted a diagnosis of auto-immune encephalitis (AIE).

Case 3: A 9-year old girl presented with focal seizures with
laryngospasm and facial weakness. Raised anti-GAD and abnormal
positron emission tomography scan confirmed the diagnosis of AIE.
Results: Case 2 was treated with steroid therapy and symptoms
resolved after six months. The other two patients responded to IV
immunoglobulin (Ig). A recurrence of seizures in case 3 was success-
fully treated with further IVIg. Two patients are neuro-
developmentally normal, while case 2 remains cognitively impaired,
which was noted prior to diagnosis of AIE and TIDM.

Discussion: The link between pancreatic and CNS anti-GAD effects
remains unclear. Anti-GAD may be a marker of auto-immune disease
rather than directly pathogenic. Most patients with TIDM have anti-
GAD, but a minority develop neurological disorders. Conversely, most
patients with anti-GAD neurological disorders do not develop T1DM.
In patients with TIDM presenting with neurological symptoms this
rare aetiology should be considered as there may be important treat-

ment implications.
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The relationship between insulin-like growth factor-
1 and markers of bone turnover in children and
adolescents with T1D for > 1 year

J. Johannesen®?, J.O.B. Madsen?, C.W. Herskin?, B. Zerahn®,
AK. Jensen*®, N.R. Jgrgensen®’, B.S. Olsen?, F. Pociot!2®

1Copenhagen University Hospital, Herlev, Department of Paediatrics and
Adolescent Medicine, Herlev, Copenhagen, Denmark, 2Universit“y of
Copenhagen, Department of Clinical Medicine, Faculty of Health and
Medical Sciences, Copenhagen, Denmark, 3University Hospital Herlev,
Department of Clinical Physiology and Nuclear Medicine, Herlev, Den-
mark, *University of Copenhagen, Section of Biostatistics, Institute of
Public Health, Copenhagen, Denmark, °Nordsjzllands Hospital, Depart-
ment of Clinical Research, Hillerad, Denmark, 6Rigshospitalet, Depart-
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Objectives: Type 1 diabetes mellitus (T1D) have been linked to
impaired height, but in a new large study, height is not affected.
Insulin-like growth factor-1 (IGF-1), a mediator of growth hormone,
have been reported decreased in T1D. Markers of bone turnover have
also been shown to be affected in children and adolescents with T1D
but only rarely investigated in relations to IGF-1.

Methods: IGF-1 was measured by Human IGF-1 immunoassay from
Quantikine®. To convert results into appropriate paediatric Z-scores,
results were converted into NIBSC/WHO 02/254 values (NIBSC/
WHO (02/254) value = 1.54 x Quantikine IGF-l value). Markers of
bone formation osteocalcin (OCN) and procollagen type 1 amino ter-
minal propetide (PANP), and the bone resorption marker C-terminal
cross-linked telopeptide (CTX), were converted into Z-scores using
new national references.

Results: A total of 249 participants (47% girls) with a mean HbA1c of
63.3 mmol/mol had IGF-1 measured. Of these, 164 had Z-scores of
the bone turnover markers evaluated. Mean IGF-1 Z-score was 0.59,
significantly higher than the reference population (P< 0.001). Z-scores
for all three bone markers were decreased compared to the reference
population (P< 0.001 for all). Unadjusted, IGF-1 Z-score were posi-
tively correlated to both OCN Z-score (P=0.014) and P1NP Z-score
(P=0.031). HbA1c was negatively associated to IGF-1 adjusting for
daily insulin dose, weight and IGFBP-3 (P=0.004). Participants with
the highest quartile of IGF-1 had a tendency toward higher bone turn-
over markers, and CTX- and P1NP Z-scores no different from healthy
peers.

Conclusions: In contrast to previous reports, we demonstrate
increased IGF-1 Z-scores, perhaps reflecting the improved T1D treat-
ment. There was a significant and positive relationship between IGF-1
and both OCN- and P1NP Z-scores but not with CTX Z-score. Those
with the highest quartile of IGF-1 only had decreased OCN Z-scores

indicating a more beneficial turnover of bone when IGF-1 is high.
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Thrombogenicity in children with type 1 diabetes - a
case control study

V. Bratseth'?, M. Heier®#, H. Dis Margeirsdottir*>, S. Solheim?,
H. Arnesen®?, K. DahI—Jﬂrgensen1’3'4, 1. Seljeﬂotl’2
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Hospital, Center for Clinical Heart Research, Cardiology, Oslo, Norway,
30slo University Hospital, Pediatric, Oslo, Norway, 40Oslo University Hos-
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>Akershus University Hospital, Pediatric, Oslo, Norway

diabetes(T1D) is

atherothrombosis and accelerated risk of cardiovascular disease. Lim-

Obijectives: Type-1 associated with
ited data exist on thrombogenicity in T1D children. We aimed to
investigate thrombogenicity in T1D children compared to controls,
gender differences and associations to HbA.

Methods: The study comprises 314 T1D children and 120 healthy

controls, followed for 5 years. Tissue-factor-procoagulant-activity(TF-



POSTER ABSTRACTS

PCA), tissue-factor-pathway-inhibitor(TFPI), prothrombin-fragment 1
+2(F1+2) and D-dimer were analysed with ELISA-methods.

Results: F1+2, D-dimer and TF-PCA did neither differ between the
groups nor correlate with HbA1. in T1D. TFPI levels were significantly
higher in T1D children than controls, both at inclusion and at follow-
up (both p< 0.001). In the T1D children TFPI correlated to HbA,. at
both time-points (r=0.221 and r=0.304, both p< 0.001). T1D children
with the highest quartile of HbA4. (inclusion >9.0%/ 5 years >9.8%)
had an odds ratio of 2.1 (95%Cl 1.2, 3.8), and 5.4 (2.8,10.2), respec-
tively, for having high TFPI levels compared to the three lower quar-
tiles. Diabetic-females using oral contraceptives(OC), had significantly
elevated levels of F1+2, D-dimer and TF-PCA, and lower TFPI levels

at follow-up (all p< 0.005) and diabetic-females had significantly lower
TFPI levels (p=0.017) and higher F1+2 compared to males (p=0.052),
after adjusting for use of OC.

Conclusion: The current study shows comparable thrombogenicity in
T1D children compared to controls over a five years period, indicating
that T1D children are not at high thrombotic risk at this low age.
However, the elevated levels of TFPI in T1D children compared to
controls, also related to hyperglycaemia, are probably reflecting
increased endothelial activation. Diabetic-females were more
procoagulant than males. Our findings underscore the significance of
T1D children, especially women, to aspire optimal blood glucose-

control also with regard to thrombogenicity.



POSTER ABSTRACTS

Posters on Display - Childhood Obesity & Type 2 Diabetes, Associated
Diseases, and Other Forms of Diabetes

P373

HbA1c progression and risk factor analysis in youth
with type 2 diabetes

L.C. Chao?, M. Yeh?, J.H. Ryoo?, N. Chang?

1Children's Hospital Los Angeles, Division of Endocrinology, Los Angeles,
United States, 2Saban Research Institute, CTSI Biostatics Core, Los
Angeles, United States

Youth with type 2 diabetes (T2D) develop early treatment failure to
metformin. ldentification of risk factors for poor glycemic control can
alter treatment plan and reduce diabetes-related complications.
Objectives: To determine HbA1c (Alc) progression in youth with T2D
and identify risk factors for poor glycemic control.

Methods: We performed Kruskal-Wallis test, Spearman correlation,
repeated ANOVA, latent growth models, and pairwise two-sided mul-
tiple comparison analyses on registry data from 211 patients who
attended a dedicated T2D clinic in an urban children's hospital.
Results:

1. Demographics: The mean age of our cohort was 16.6+2.6 years, with a
median diabetes duration of 2.3+2.6 years. 80% self-identify as Hispanic.
2. Alc progression: Mean Alc improved within the first 7 months
after diagnosis but started to rise thereafter. By 24 months, the mean
Alc was indistinguishable from the initial Alc. Only 58% of patients
achieved the Alc target of 7% one year after diagnosis. Latent growth
analysis showed a divergent response in Alc by 7 months: Alc
declined rapidly for subjects who attained glycemic control
(Alc< 6.5%) at one year, but remained elevated for subjects with
uncontrolled diabetes (A1c>8%) at one yr.

3. Risk factor analysis: The presence of DKA at diagnosis was not asso-
ciated with Alc level at one year. The level of Alc and urine micro-
albumin at diagnosis, as well as reduction in BMI correlated positively
with Alc outcome at one year. Amongst subjects who were prescribed
metformin, the addition of multiple daily injections had little impact on
glycemic outcome compared to those on basal insulin only.
Conclusions: Our findings highlight the heterogeneity in clinical
response early in the treatment of youth with T2D. Risk factors for
uncontrolled diabetes include elevated urine microalbumin at diagnosis
and lack of Alc improvement by 7 months. Simplified insulin regimen
may render comparable glycemic control as intense insulin regimen.
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Type 2 diabetes clinic improves quality of life,
patient satisfaction and BMI

N. Chang?, P. Murray?, L. Chao®
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Obijectives: To evaluate quality of life (QL), patient satisfaction and
Body Mass Index (BMI) in a comprehensive type 2 diabetes (T2D)
clinic model for children and adolescents.

Methods: Pediatric quality of life (PedsQL), and patient satisfaction
questionnaires (PSQ) were collected from patients and parents attend-
ing the type 2 diabetes clinic in a large pediatric hospital at baseline,
and every 6 months. A linear mixed-effect model was used to test for
the relationship between each outcome of interest (general QL and
diabetes-related QL), with visit number after adjusting for patient char-
acteristics. BMI was evaluated before and after participation in a com-
munity based weight management program and compared with
matched controls that did not participate in the program. Wilcoxon
sign-rank test was used to examine BMI differences from baseline to
last follow-up. Somers' D with confidence intervals and clustering was
utilized to assess the differences in BMI and HbA1lc between subjects
and controls, adjusting for repeated measure and matched control.
Results: Patients reported better scores in the PedsQL at 6 months
post-enroliment in the T2D clinic compared to their baseline score
(General p=0.002 and Diabetes related p=0.001). Older patients and
patients with higher HbA1c reported lower PedsQL scores. Participa-
tion in the weight-management program stabilized BMI, compared to
rising BMI in control subjects (p=0.040). In general, the scores for
patient satisfaction were high.

Conclusions: The implementation of a comprehensive T2D clinic to
treat youth has the potential to improve quality of life and mitigate
weight gain in a population that is at risk of developing diabetes-
related complications early in life. More data needs to be collected to

evaluate long-term effects of our new clinic model in HbAlc.
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Insulin resistance in children and adolescents
infected with helicobacter pylori

O.M. Omar?, M. Abdel Fattah?, M.AH. Fayed?

Alexandria University, Pediatrics, Alexandria, Egypt

Introduction: Helicobacter pylori (H.pylori) infection is a common bac-
terial infection that affects the gastric mucosa of humans and is asso-
ciated with severe gastrointestinal pathologies. Moreover it is
associated with other conditions such as atherosclerosis, some auto-
immune diseases and insulin resistance

Obijectives: To study insulin resistance in children and adolescents
infected with H. pylori.

Methods: Fifty children with H. pylori infection, and fifty age and sex
matched normal c children were included. inclusion criteria were
included children aged from five to sixteen years with H.pylori infection
based on positive endoscopic biopsies and histological identification of
H.pylori organism. Cases were excluded if they were diabetic or have

renal failure or recent gastrointestinal tract surgery or received
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complete H.pylori eradication therapy for 14 days. All children were
subjected to full history taking and complete physical examination and
laboratory investigations including fasting plasma glucose and fasting
serum insulin level with calculation of homeostasis model assessment
of insulin resistance (HOMA_IR) and liver enzymes. Abdominal ultra-
sound was done to all patients to detect presence of fatty liver.

Results: 7 children of the H.pylori positive group and 2 children of the
H.pylori negative group had insulin resistance. There was no statisti-
cally significant association between the H pylori positive patients and
insulin resistance compared to the H.pylori negative patients.

Conclusion: There is no statistically significant association between

H.pylori infection and insulin resistance in children and adolescents.
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Diagnosis of polyglandular autoimmune syndromes
(PAS) in diabetic children and their siblings

. Ben-Skowronek?, A. Krzewska?, J. Sieniawska®, R. Piekarski?,
A. Buryi, B. Banecka?, B. Wysocka- Lukasik®

IMedical Uniwersity, Lublin, Poland

Introduction: Polyglandular autoimmune syndromes (PAS) are defined
as a dysfunction of at least two endocrine glands. Patients with the
autoimmune disease diabetes mellitus type 1 (DM1) are more likely to
develop an additional autoimmune condition. Furthermore, autoim-
mune diseases are likely to be present in the family members of DM1
patients. The aim of this investigation was to assess the prevalence of
PAS in pediatric patients with DM1 and their siblings.

Material and methods: This study included 75 DM1 patients, 105 sib-
lings without DM1, and 77 healthy children without autoimmune dis-
eases in their family history. The occurrence of autoimmune thyroid
diseases, Addison’s disease, and autoimmune hypophysitis were
detected through physical examination and laboratory tests; the pres-
ence of other diseases was determined through their medical history.
Results: One in five patients with DM1 were diagnosed with PAS
(n=16, 21.3%), most commonly PAS type Ill (n=10, 13.3%). In all cases,
DM1 was the first diagnosed disease. In addition, 10.7% (n=8) of
DM1 patients were found to be at risk of PAS development, as deter-
mined by laboratory tests. In the sibling group, one female subject
was diagnosed with PAS Ill and six subjects were diagnosed with
Hashimoto's thyroiditis (HT). In the control group, two females were
diagnosed with HT and one male had Graves' disease (GD).
Conclusion: Our findings suggest that DM1 patients are at increased
risk of PAS and their siblings are predisposed to the development of
autoimmune disorders. Screening for autoimmune diseases is advis-
able for DM1 patients and their siblings.
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Study of subclinical hypothyroidism in children with
type 1 diabetes mellitus and its relation to lipid
profile

S. Elsayed?, E.W. Mowafy?, N. Gamal?

IFaculty of Medicine, Alexandria University, Pediatric Endocrinology and
Diabetology, Alexandria, Egypt, 2Faculty of Medicine, Alexandria Univer-
sity, Pediatric, Alexandria, Egypt

Introduction: Thyroid dysfunction (TD) is more prevalent in patients
with diabetes than in the general population. Subclinical hypothyroid-
ism (SCH) is defined as having serum Thyroid Stimulating Hormone
(TSH) levels above the reference range with normal thyroid hor-
mones.The unrecognized TD may negatively affect the glycemic con-
trol and add more risk to an already predisposing scenario of
dyslipidemia, hypertension and cardiovascular diseases.

Obijectives: The aim of this work is to study the frequency of SCH
among children with Type 1 Diabetes Mellitus (T1DM) and to evalu-
ate the potential association of SCH with dyslipidemia in these
patients.

Methods: This study included 50 children and adolescents with
T1DM attending the diabetic clinic in Alexandria University Chil-
dren's Hospital, Egypt. Thorough history taking and clinical examina-
tion were done with emphasis on age and duration of diabetes, and
symptoms suggestive of hypothyroidism. Laboratory investigations
were done including HbA1C, thyroid function tests and complete
lipid profile.

Results: The cases included 22 (44.9%) males and 27 (55.1%) females;
their mean age was 11.7 years. Six Patients (12.4%) with TIDM has
SCH. Only 2 of them had positive anti-thyroperoxidase antibodies
(anti-TPO) and all of them were negative to anti-thyroglobulin (anti-
TG) There were no significant differences between the patients with
SCH and euthyroid patients regarding the sex, age, duration of
diabetes,anthropometric measurements, glycemic control, total cho-
lesterol, LDL-cholesterol and HDL cholesterol. Patients with SCH had
statistically significant higher mean of TG than euthyroid patients. A
significant positive correlation was found between TSH and serum tri-
glycerides. There was no significant correlation between TSH and TC,
LDL and HDL cholesterol.

Conclusions: SCH is common in children with TIDM so we recom-
mend careful screening for SCH and associated dyslipidemia in order

to attenuate the cardiovascular disease risk.
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The influence of glycemic control on the menstrual
disturbances in patients diagnosed with type

1 diabetes before menarche

R. Shukla'?, M. Gupta®?, S. Shukla®?, A. Bajpai®, D. Yagnik?, CEDAR

1Centre for Diabetes and Endocrine Disease, Kanpur, India, 2Society for
Prevention and Awareness of diabetes (SPAD), Kanpur, India

Objective: We evaluated the influence of glycemic control in type
1 diabetes (T1DM) with correlates for the age at menarche, duration
of diabetes prior to menarche (Diabetes Age at Premenarche-DAP)
and associated menstrual irregularities.

Methods: We retrospectively analysed data from T1DM cohort, part
of CDE registry, under follow up for atleast 2 years, of age
10-40 years. Descriptive and inferential statistics were used for statis-

tical analysis.
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Age at time of Age at the time of Duration of diabetes at Age at Diabetes Age at HbA1c at
evaluation of HbAlc  T1DM diagnosis common time point of menarche Premenarche -DAP the
(years) (years) evaluation (CTP) (years) (years) (years) CTP (%)

Mean 21(6.2) 9.1(3.1) 12 (6.5) 13(1.2) 4(3.3) 8.6(1.7)
(SD)

Maximum 35 14 29 15 13 14

Minimum 1 1 1 10 0 5

95 % Cl 19 to 22 821t09.9 9.8t0 13 13to 13 3.1t0 4.9 8.1t09.1

[Characteristics of the TIDM cohort diagnosed, before menarche]

Results: 53 patients analysed as irregular menstrual cycles group (IRC)
(n=15) and regular menstrual cycles group (RC) (n=38) (Table 1).
31 patients (58.4%) had DAP more than 4 years. Mean HbAlc in
group DAP < 4 years (8.5 %) was lower as compared to DAP > 4 years
8.7 % (p=0.77 NS). Seven T1DM patients (13.2 %) were diagnosed
T1DM in the same year as that of menarche, of these three patients
reported irregular menstrual cycles. Among these seven patients,
mean HbA1c in three patients with irregular menstrual cycles was 9.3
%, was higher as compared to mean HbAl1c of 7.2% in four patients
who had regular menstrual cycles. Mean DAP in IRC was 3 years,
lower as compared to that in the RC 4.4 years. Mean HbA1c in the
IRC 9.2 % was higher than in RC group 8.3 % (p=0.07 NS). Either of
co-morbidities hypothyroidism and celiac disease were reported in
18 patients (33.9%).

Conclusion: 28.3% of the study population reported irregular men-
strual cycles. Glycemic control has independent association with men-
strual disturbance. We report an early menarche in TIDM (13 years)
as compared with mean age in non-diabetic Indian women
(13.76 years). Aggressive glycemic control initiated at time diagnosis
of TIDM and the duration of diabetes of till menarche- diabetes age
at menarche, are differential determinants for prediction of menstrual
irregularities. Our study was performed in a single center. Therefore,
collaborative studies from varied ethnic populations are needed to

confirm our findings
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Coexistence of medium chain acyl-CoA
dehydrogenase deficiency (MCADD) and type
1 diabetes (T1D): a management challenge

D. Afreh-Mensah?, J.C. Agwu!

INHS England, Paediatrics, Birmingham, United Kingdom
MCADD is an
B-oxidation defect. In MCADD, during periods of fasting or acute ill-

Introduction: autosomal recessive fatty-acid
ness, there are insufficient ketones to compensate for the glucose
energy deficit. Thus resulting in a hypoketotic hypoglycaemia. There-
fore the accumulation of toxic fatty acids can lead to encephalopathy
and sudden death. Our management included avoiding prolonged
periods of starvation, consuming high carbohydrate drinks during
periods of illness, alongside reversal of catabolism and sustained anab-

olism by provision of simple carbohydrates. Coexistence of MCADD

and T1D is rare and there is no causal association. A key goal of man-
agement in T1D is achievement of good glycaemic control to reduce
risk of long-term complications. This can in some cases increase the
risk of hypoglycaemia, which can be catastrophic in the presence of
MCADD.

Case presentation: We report a 15-year old boy diagnosed with
MCADD at age 16-months who later developed T1D at age 12. His
MCADD was managed with a frequent feeding regimen and high car-
bohydrate drink for emergencies (SOS). T1D was managed with multi-
ple daily injection therapy as he refused sensor augmented insulin
pump therapy. To avoid long periods of starvation, he was allowed a
free snack of 15g between meals and insulin for snacks more than
15g. Advice remained to continue to use his emergency regimen SOS
20 (which contains 40g carbohydrate) during acute illness. His blood
glucose target was initially set at 5-9 mmol/l but this was later
reduced to 4-7mmol/l. His HBAlc varied between 43mmol/mol
(6.1%) and 66mmol/mol (8.1%). He has had no moderate or severe
hypoglycaemia. His care was shared between the diabetes team and
inherited metabolic disease specialists.

Conclusion: Our case describes practical aspects of balancing the con-
current risk of hypoglycaemia whilst trying to achieve good glycaemic
control, when T1D and MCADD coexist. Shared care between the

specialist teams is vital to keeping the patients safe.
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Usefulness of DQ typing for coeliac disease
screening in children and adolescents with type
1 diabetes: Blackpool, UK experience

T. Kagalwala?, R. Mohanty*

Blackpool Teaching Hospitals NHS Foundation Trust, Paediatrics, Black-
pool, United Kingdom

Background: Children with typel diabetes are at an increased risk of
developing Coeliac disease. NICE (National Institute of Health and
Care Excellence) recommends screening of all type 1 diabetic children
with Tissue Transglutaminase (tTG) antibody. According to the
ESPGHAN (European Society for
Hepatology and Nutrition), both HLA DQ2/DQ8 and tTG should be

tested to screen for Coeliac Disease in Type 1 diabetes. The recent

Paediatric Gastroenterology

2018 ISPAD guideline, however, does not recommend DQ typing for

screening of coeliac disease in type 1 diabetes.
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The aim of our study was to investigate the frequency and distribution
of coeliac-specific HLA genotypes in Paediatric and adolescent
patients with type 1 diabetes and to assess the usefulness of this
testing.

Study design: HLA genotyping was performed in paediatric and ado-
lescent patients with type 1 diabetes in Blackpool Teaching Hospitals,
England, UK. The test was done by next generation sequencing (NGS).
In our ongoing analysis so far, out of 76 patients, HLA typing was car-
ried out in 53 patients. Forty-nine (92%) showed positive HLA DQ2
and/or HLA DQ8 genotypes. Thirty-eight per cent carried DQ2, 17%
were positive for DQ8 and 45% were heterozygous for both DQ2 and
DQ8. Seven per cent had no coeliac specific HLA markers. Four
patients (7%) were diagnosed with coeliac disease.

Conclusion: The majority of paediatric patients with type-1 diabetes
has positive coeliac-specific HLA genotypes DQ2 and/or DQ8. We
wish to analyse approximately 120 type-1 diabetic patients currently
registered with us to get more data.

At the current level of analysis, we conclude that DQ typing is not
currently indicated for coeliac disease.
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The frequency of celiac disease in patients with
type 1 diabetes - assessment of the 7-year
observational study

A. Groszek, M. Wysocka—Mincewiczi, M. Szalecki'?, M. Wajda-
Cuszlag?, A. Swiercz?!, M. Baszynska-Wilk?, B. Oralewska®,
E. Konopka®, I. Trojanowska®, J. Bierta*, B. Cukrowska*

1Children's Memorial Health Institute, Clinic of Endocrinology and
Diabetology, Warsaw, Poland, 2Jan Kochanowski University, Medicine
and Health Sciences Faculty, Kielce, Poland, SChildren's Memorial Health
Institute, Department of Gastroenterology, Hepatology and Nutrition Dis-
orders, Warsaw, Poland, *Children's Memorial Health Institute, Depart-
ment of Pathology, Warsaw, Poland

Objectives: Patients with type 1 diabetes (T1D) are at increased risk
for developing celiac disease (CD). The aim of this study was to evalu-
ate the frequency of CD in children with T1D in a 7-year-long obser-
vational study.

Methods: 810 children were included to the study (401 girls and
409 boys, age 9/12-18 years) who were patients of the Department
of Endocrinology and Diabetology The Children’s Memorial Health
Institute in 2012-2018. In all the patients a serological screening of
CD was performed (concentration of antibodies against tissue trans-
glutaminase (tTG-1gA) and/or tTG-IgG or deamidated gliadin peptides
(IlgG-DGP) - in case of a deficit of total IgA). For patients with positive
antibodies biopsy of the small intestine to evaluate it histopathologi-
cally was proposed. CD was diagnosed in children with characteristic
histological changes evaluated in a Marsh-Oberhuber scale as at least
Marsh Il or in case of no changes as potential CD. In case of no agree-
ment for biopsy and high concentration of antibodies (at least 10x
upper limit) the CD was also diagnosed.

Results: CD was diagnosed in 61 cases (7,53%) out of 810 children,
only 3 cases were diagnosed before T1D onset. CD was more fre-
quent in girls (=33, 54,10%) than in boys (n=28, 45,90%) and in those

with earlier T1D onset (mean age of T1D onset 5,40+3,80 vs 8,72
14,32 years). At the T1D onset CD was diagnosed in 16 patients
(27,59%), in 38 (65,51%) during the first five years of T1D, and in
4 (6,90%) after 5 years.

Conclusions: Patients with T1D are at higher risk for CD developing
and should be regularly, optimally once a year, tested for CD using
screening serological tests. Most of patients develop CD during first
5 years after T1D onset. After this period screening should be contin-
ued, especially in patients with unknown serological status for

CD. unknown serological status.
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Relationship between chronic pancreatitis and
diabetes mellitus: a retrospective analysis of
200 ERCP investigations in diabetic patients
A. Athar!

IFatima Jinnah Medical University/Sir Ganga Ram Hospital Lahore,
Lahore, Pakistan

Background: Patients suffering from insulin dependent and non insu-
lin dependent diabetes(IDDM and NIDDM) frequently suffer from
pancreatic exocrine dysfunction.This is mostly described as a diabetic
complication. On the other hand, diabetes secondary to chronic pan-
creatitis (CP) might be more common than believed so far.

Aim and objectives: Our study aims to determine association between
chronic pancreatitis(CP) and diabetes.In this study we evaluated pan-
creatograms of patients with known diabetes mellitus in order to
detect ductal morphology changes characteristic for CP.

Methods: 200 patients were enrolled from diabetic clinic of Sir Ganga
Ram Hospital Lahore and Mayo Hospital lahore. Consecutive diabetic
patients admitted for ERCP for different reasons were evaluated ret-
rospectively concerning ERCP findings, especially pancreatic duct
changes, diabetes type, duration and therapy.

Results: 200 patients (100 male, 100 female; mean age 55 years) were
studied (50 IDDM; 150 NIDDM). Pancreatic ducts were classified as
normal in 25%, CP | in 23%, CP Il in 30% and CP°lll in 20%. The duct
changes did not correlate with diabetes type, diabetes duration, diabe-
tes therapy or age.

Conclusion: Chronic Pancreatitis is defined by morphological and
functional changes, it can be concluded that a substantial number of
patients with a primary diagnosis of diabetes mellitus have Chronic
Pancreatitis as a concomitant disease or, more likely, as a cause for
their diabetic state.

Keywords: Chronic pancreatitis Diabetes mellitus
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An unusual case of dual metabolic pathology

S. Gowda?, R. Farrell

Rainbow Babies and Children's Hospital, Pediatric Endocrinology, Cleve-
land, United States

Background: Glutaric aciduria type 1 (GA1) is an autosomal recessive

metabolic disorder due to disruption of glutaryl-CoA dehydrogenase



in which the body is unable to break down the amino acids lysine,
hydroxylysine, and tryptophan. It is characterized by gliosis and neu-
ronal loss in the basal ganglia and a progressive movement disorder
that often begins in the first year of life. There is only one report of a
toddler with GA1 and diabetes mellitus.

Case presentation: 8-6/12 yr old female with GA1 presented with
emesis and lethargy and was noted to have hyperglycemia (486 mg/dl)
with lactic and ketotic acidosis (bicarbonate 15 mEq/L, lactate of
5.6 mmol/L), Alc 9.1% and insulin of 6 ulU/ml. GAD 65 ab positive
757 nmol/L and negative insulin and IA-2 ab. She required intrave-
nous insulin with 10% dextrose to normalize her acidosis. She contin-
ued to require insulin to maintain normoglycemia. She had high blood
sugars during a prior admission, but this self-resolved. In the
14 months since diagnosis, she has had intermittent hypoglycemia
unrelated to insulin administration requiring multiple ER visits and
hospitalizations. She continues to have elevated Alc. Her family is not
adherent to her metabolic diet.

Discussion: This case shows the difficult multidisciplinary manage-
ment of simultaneous metabolic disorders. It is difficult to maintain
stable glycemia if GA1 is not controlled on low lysine diet, leading to
hypoglycemia. Hyperglycemia can also precipitate neuro-metabolic
crises. Both GA1 and insulin therapy can cause hypoglycemia. GA1
causes reduced alpha-ketogluterate levels entering the mitochondrial
matrix, blocking gluconeogenesis.

Conclusion: GA1 and diabetes have serious complications due to
unstable glycemic profile if not adequately managed. Since glucose
homeostasis is necessary, adherence to metabolic diet prescribed for
GA1 and use of insulin treatment to prevent glycemic excursions are
necessary.
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Prevalence of overweight and obesity among
children with type 1 diabetes treated with a
continuous subcutaneous insulin infusion and its
clinical impact on diabetic control

M. Dymiriska’, K. Dzygato, A. Jankowska?, M. Kiziak?, I. Wrzotek?,
P. Zybul?, A. Szypowska®

IMedical University of Warsaw, Department of Pediatrics, Warsaw,
Poland, °Medical University of Warsaw, Students' Scientific Association,
Warsaw, Poland

It is estimated that c.a. 20-25% of children and adolescents in Poland
are overweight and obese. Coexistence of T1D and overweight or
obesity increases the risk of late chronic complications of diabetes.
The aim of the study was to assess the prevalence of overweight and
obesity in children and adolescents withT1D treated with insulin
pump and their metabolic control.

There were enrolled 270 patients (124 girls) with mean age 13+5.7ys,
diabetes duration 5.7+3.3ys and HbAlc 7.2+1.3%. All of them were
on insulin pumps for more thanly. Overweight was defined as a
BMI285th pc and< 95th pc, obesity as a BMI 295th pc. We analysed
levels of HbA1c, cholesterol, HDL, LDL, triglyceride (TG), vitamin D3
(VD), systolic (SBP) and diastolic (DBP) blood pressure. Total daily
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n Girls
ALL 270 124 (45,9%)
W&O 62 (22,9%) 33(53,2%)
W 39 (14,4%) 17 (43,5%)
(0} 23 (8,5%) 16 (69,5%)

[Prevalence of overweight and obesity.]

insulin (TDD) and basal insulin dose were also analysed. The popula-
tion was divided into groups depending on body weights: lean (L),
overweight (W), obese (O).

Obese occurs statistically more often in girls than boys (69.6%
vs. 30.4%) p=0,04. Group O compared with L had statistically: higher
median HbAlc 7.9(7.4;8.8]% vs.6.8[6.3;7.5]1%, p< 0.0001, lower
median VD 20[15;25]ng/ml vs. 23[18;29]ng/ml, p=0.020, higher
median SBP126[120;134]vs.119[110;127]mmHg. Statistically higher
median SBP was seen in group W compared to L 126[120; 130]mmHg
vs.118[110; 126]mmHg p=0.0008. There were no significant differ-
ences between groups in cholesterol, LDL, HDL, TG, TDD and basal
insulin dose.

Insulin pump therapy did not cause a significant increase in body
weight in children with T1D. In the analyzed group, overweight and
obesity occurred with a similar frequency as in the general Polish
pediatric population. Insulin requirement in overweight and obese
children was not increased, but it was more difficult for them to
achieve the recommended metabolic control. It was especially
expressed in the obesity group. Increased SBP was more common in
children with obesity and overweight. Obese children had a lower

level of vitamin D3 than lean children.
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The hyperosmolar state mixed with DKA is
underrecognised and more severe in children with
limited mobility

Ml, M. Janksl, A. Chinoyz, E. HoIIoway3

Croydon University Hospital, Paediatrics, London, United Kingdom,
2Royal Manchester Children's Hospital, Manchester, United Kingdom,
3Croydon University Hospital, london, United Kingdom

Introduction: The hyperosmolar hyperglycaemic state (HHS) is associ-
ated with high rates of morbidity and mortality yet poorly defined in
the paediatric population and typically thought of as a complication of
adolescents with type 2 diabetes mellitus or infants with neonatal dia-
betes mellitus.

Obijectives: We aimed to determine the frequency of cases of HHS
mixed with DKA occurring in the paediatric population presenting
with DKA. We aimed to delineate clinical features of these cases
which might help highlight at risk groups who may require different
clinical management pathways.

Methods: We retrospectively reviewed DKA presentations over
2 years in 2 UK institutions. We examined the clinical features of each

presentation.
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Results: 41 sets of casenotes of DKA presentations were reviewed.
11 cases (27%) had features of both HHS and DKA. Of these we iden-
tified 3 cases (7% of cohort) with significant clinical features of HHS
with DKA (mean osmolarity of 397mosm/kg). These 3 cases were all
children with type 1 diabetes mellitus who had limited mobility and
limited ability to access drinking water to maintain fluid homeostasis.
In addition we identified a further 8 cases of DKA which met at least
2 of the ISPAD 2018 criteria for HHS diagnosis (serum glucose
>33mmol/l, obtundation and/or serum osmolarity of >320 mOsm/kg)
but were not recognised or managed clinically as HHS. One of these
cases also had significant rhabdomolysis and 3 cases had significant
hypernatraemia (>160mmol/I).

Conclusions: We conclude that:

- DKA mixed with features of HHS is underrecognised in the paediat-
ric population

- children with limited mobility (who do not have access to free oral
fluids) are at higher risk of HHS mixed with DKA

- HHS should not be perceived as separate clinical presentation but
rather as a part of the spectrum of DKA presentations

- fluid management in DKA should be adjusted in both type of fluid
replacement and rates of fluid replacement according to the pre-

senting osmolarity.
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Screening for complications and associated
conditions in children with type 1 diabetes mellitus
in the Netherlands: big differences in a small
country

R. Mentink?, S.E.E. Schagen'?

Diaboss, Amsterdam, Netherlands, 20LVG, Amsterdam, Netherlands
Introduction: Children with type 1 diabetes mellitus need to be
screened for chronic complications and associated (autoimmune) dis-
eases. National guidelines for screening methods and frequency are
not available, but the International Society for Pediatric and Adoles-
cent Diabetes (ISPAD) gives recommendations in its guidelines. The
ISPAD guidelines were updated in 2018 and one of the adjustments
was the start of screening for chronic complications from the age of
11 years instead of 10 years.

Objectives: In this study, the screening policies of the Dutch pediatric
diabetes centers were investigated and compared to the most recent
ISPAD guidelines.

Methods: A questionnaire about screening method and frequency
was send to all members (pediatricians and pediatric endocrinologists)
of the Dutch committee for pediatric diabetes. The screening policies
of the pediatric diabetes centers were compared to the ISPAD guide-
lines of 2018.

Results: 58% of all diabetes centers filled out the questionnaire;
together these centers are responsible for the treatment of approxi-
mately 82% of all pediatric diabetes patients in the Netherlands. None
of the diabetes centers exactly followed all recommendations of the
ISPAD. The majority of the centers had a higher frequency of screen-

ing, did not personalise their policy to the individual patient or

performed extra blood tests. For example, 23% of the diabetes cen-
ters performed a complete blood count annually, in all patients. 36%
of the diabetes centers commenced screening for chronic complica-
tions at the age of 10 years, as recommended in the previous version
of the ISPAD guidelines.

Conclusions: Dutch pediatric diabetes centers screen their patients
on chronic complications and associated conditions very differently
and not according to the international (and most recent) guidelines. A
more individualized approach with respect to the newest ISPAD
guidelines will diminish burden for the patient and costs as well.
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Dual diagnosis of type 1 diabetes and ADHD

Z. Landau®?3, O. Pinhas-Hamiel®**°, D. Modan-Moses*°, N. Levek®?,
D. Pivko-Levyé, S. Miller’, C. Graph-BareI3, R. Frumkin Ben-David®,
M. Ben-Ami®, E. Stern®, N. Gruber®®, Y. Levy-Shraga*®, K. Mazor-
Aronovitch®*>

1Ben-Gurion University of the Negev, The Goldman School of Medicine,
Beer Sheva, Israel, ?Barzilai Medical Center, The Pediatric Department,
Ashkelon, Israel, *Maccabi Health Care Services, National Juvenile Diabe-
tes Clinic, Raanana, Israel, “Tel Aviv University, Sackler School of Medi-
cine, Tel Aviv, Israel, >Sheba Academic Medical Hospital, Safra's Children
Hospital, Pediatric Endocrinology & Diabetes Unit, Ramat Gan, Israel,
SWolfson Medical Center, Pediatric Diabetes & Endocrine Unit, Holon,
Israel, ’Ben-Gurion University of the Negev, The Department of Software
and Information System Engineering, Beer Sheva, Israel

Objectives: Attention-deficit/hyperactivity disorder (ADHD) and type
1 diabetes (T1DM) are common diseases in children. Dual diagnosis of
T1DM and ADHD might affect the management of TIDM. The aims
of this study were to compare the following parameters between chil-
dren with T1DM with or without ADHD: HbA1c, episodes of severe
hypoglycaemia, diabetes ketoacidosis (DKA), quality of life (QOL), time
in range (TIR) and glucose variability parameters.

Methods: T1DM patients aged 6-18 years were recruited. All parents
filled a Diabetes QOL questionnaire. Glycaemic data was downloaded
from glucometers, pumps and glucose sensors (CGM). Other data
were retrieved from the medical files.

Results: The study cohort comprised 111 patients with TIDM: 27 with
ADHD (24%) and 84 without ADHD (Control group). Mean+SD age
of the ADHD group and Control group was 14.6+2.8 and 12.6
+3.3 years, respectively (p=0.006). Mean HbAlc was significantly
higher in the ADHD group, 8.5+1.2 % vs. 7.8+1.0 % (p=0.003). There
was no difference in QOL and in severe hypoglycaemia or DKA
events between the groups. Sixty-two patients used CGM, 13 (21%)
with ADHD. TIR (70-180 mg/dI) was significantly lower in the ADHD
group, 49+17% vs. 59+15% (p=0.05). In a regression model for age
the following parameters retrieved from CGMs were significantly
higher in the ADHD group vs. the Control group: mean glucose
(p=0.024), SD of glucose (p=0.028), TIR (p=0.015), percentage time
above 180 mg/dl (p=0.025), percentage time above 240 mg/dl
(p=0.015), and in glucose variability parameters: ADRR (p=0.016),
HBGI (p=0.009), MAGE (p=0.042). There were no differences in per-
centage time below 70 mg/dl and below 55mg/dlI.
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Conclusions: Coexistence of TIDM and ADHD during childhood
leads to significantly higher HbA1lc, TIR and glucose variability param-
eters compared to patients without ADHD. Healthcare providers
should be aware of the difficulties of patients with TADM and ADHD

to cope with the current intensive treatment of diabetes.
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The prevalence of Type 1 Diabetes and Autistic
Spectrum Disorder in Highland Region, Scotland,
and its impact on glycaemic control and care needs
L. Fergusonl, V. Franklin®

INHS Highland, Paediatrics, Inverness, United Kingdom

Introduction: Current evidence regarding the co-existence of type
1 diabetes (T1D) and autistic spectrum disorder (ASD) is mixed.
Within the paediatric diabetes clinic in Highland region, Scotland, a
high proportion of patients with T1D had a co-existent diagnosis
of ASD.

Objectives: To ascertain whether the prevalence of ASD in patients
with T1D in Highland region is greater than the prevalence of ASD in
the general school-aged population. The study also compared
glycaemic control and level of support required in patients with T1D
and ASD and patients without ASD.

Methods: Children with T1D in the paediatric diabetes clinic who had
a diagnosis of ASD were identified by a retrospective notes review.
This was compared with the prevalence of ASD in the school-aged
population in Highland. The study compared HbAlc in patients with
T1D and ASD and those without ASD, and also compared how many
patients over the age of 12 years in each group required supervision
with pumps or insulin injections at school.

Results: Out of 124 children aged 5-16 years with T1D, 15 were iden-
tified as having autism (12.1% [95%Cl 3.7-16%)). The prevalence of
autism in the general school-aged population is 2.2% (p< 0.0001). No
significant difference was found in HbAlc in patients with ASD
(58.9mmol/mol) compared to those without (58.0 mmol/mol)
[p=0.6972]. 5% of T1D patients over 12 years of age without ASD
required support with injections or pump compared with 60%
with ASD.

Conclusions: Prevalence of ASD in children with T1D in Highland is
greater than that of the general paediatric population, and greater
than previously reported in the literature. The reason for this is not
clear. Glycaemic control was similar in patients with ASD and those
without. However, more help with injections and the general manage-
ment of T1D was required in patients with autism, and this leads to
increased need for support from the Diabetes multidisciplinary team

and in school, and has implications for transition.
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Wolcott Rallison in two families in Alexandria
University Children’s Hospital: same gene, different
variants

Y. Abdelmeguidl, E. Mowafyl, I. Marzouk?, S. Elsayed1

1Alexandria University, Paediatric Endocrinology & Diabetology, Alexan-
dria, Egypt, 2Alexandria University, Paediatric Genetics, Alexandria, Egypt

Background: Wolcott Rallison syndrome (WRS) is an autosomal reces-
sive disorder caused by EIF2AK3 mutations. It is characterized by
early-onset diabetes mellitus (DM), skeletal dysplasia and recurrent
liver failure. We present two families having related parents with con-
firmed diagnosis of WRS in Alexandria University Children’s Hospital.
Casel: A boy diagnosed at 2 months with neonatal DM (NDM). At
presentation, he had diabetic ketoacidosis (DKA), and firm hepato-
megaly with normal liver functions. Genetic testing showed that he
was homozogyous for an EIF2AK3 frameshift variant. On follow up,
he had growth retardation and skeletal dysplasia. He was always neu-
tropenic. He had a brother previously diagnosed with NDM at the age
of 40 days, died at the age of 4 months with fulminant liver failure
(hepatomegaly, jaundice, elevated liver enzymes), without having the
chance to do genetic testing. At the age of 12 months, our patient
presented with acute liver failure, admitted in Paediatric Intensive
Care Unit on liver support therapy for 10 days and improved.

Case 2: A girl presenting with DKA at the age of 4 months, diagnosed
with NDM. Genetic analysis revealed that our patient was homozy-
gous for a novel EIF2AK3 missense variant. On follow up, she had
neutropenia and growth retardation. She has a twin sister whose
genetic testing showed no mutation. Their elder sister was also diag-
nosed with NDM, had a failed trial of sulphonyl urea. Unfortunately,
genetic testing was not available at that time, she died at the age of
16 months with DKA. Both patients had no liver dysfunction.

Conclusions: WRS is the most common cause of permanent NDM in
consanguineous populations. Genetic testing is important to confirm
the diagnosis, and detect different mutation variants leading to differ-
ent presentations. NDM patients with consanguineous parents, family
history of an affected sibling, liver failure, skeletal dysplasia, neutrope-

nia might be clues to early suspicion and diagnosis.
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SLC29A3 spectrum disorder associated

monogenic / syndromic insulin dependent diabetes:
multiple tragedies and herculean management
challenges of an enigmatic multisystem pathology
N. Gaekwad?, M.S. Vaishnav?, S. Dinesha®, S. Reddy3, K. Haridas®,
R. Harsha®, A. Govind®, M. Narayanaswamy®, M.D. Chitra3,

J. Thimmaiah®, N. Garg4, R. Kashivishwanath?, A. Hegde5, Diabetes
Endocrinology Study Group Samatvam Jnana Sanjeevini

1Samatvam Science and Research for Human Welfare Trust, Endocrinol-
ogy Diabetes, Bangalore, India, 2Indian Institute of Science, Center for
Nano Science and Engineering, Bangalore, India, ®Samatvam Endocrinol-
ogy Diabetes Center, Endocrinology Diabetes, Bangalore, India, *Jnana
Sanjeevini Medical Center, Endocrinology Diabetes, Bangalore, India,
5Jnana Sanjeevini Medical Center and Diabetes Hospital, Endocrinology
Diabetes, Bangalore, India

Introduction: Germline mutations in SLC29A3 lead to a range of
recessive, clinically related syndromes: Pigmentary hypertrichosis and
NON-AUTOIMMUNE INSULIN-DEPENDENT DIABETES MELLITUS
(PHID) and H syndromes, familial Rosai-Dorfman disease, and sinus
Faisalabad

histiocytosis-lymphadenopathy plus syndrome,
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histiocytosis etc. These groups of multisystemic disorders display very
high clinical variability / overlap. CONSEQUENTLY, ALL
SLC29A3-RELATED DISEASES SHOULD BE CONSIDERED A SINGLE
ENTITY. Auto inflammation is increasingly recognized.

SLC29A3 gene encodes the equilibrative nucleoside transporter
hENT3 expressed in mitochondria. Human equilibrative nucleoside
transporter-3 (hENT3) spectrum disorder mutations impair nucleoside
transport, protein localization, and stability.

Objectives: SLC29A3 spectrum "unconnected" multiorgan diseases,
across 2 decades.

Methods: Since birth Male Deaf and dumb.

Age 2 Two Epididymal tumors; Sinus histiocytosis

Age 7 Non-Hodgkin's lymphoma

Age 10 TYPE 1 DIABETES MELLITUS

Age 14 Choroidal osteoma

Age 17 Anemia Hb 4.9 gm/dl; Short stature

Age 18 Renal calculi, hepatosplenomegaly

Age 21 Phalangeal flexion contractures, scleroderma like changes,
deformed ears, cubitus valgus, dysmorphism, abnormal gait, musculo-
skeletal deformities, glaucoma [Rosai-Dorfman disease]

Age 21 MRI: Partial empty sella; Growth hormone deficiency; Hyper-
gonadotrophic hypogonadism; Osteoporosis L1-L2 Z score BMD - 3.1
Age 24 Incipient nephropathy, microscopic hematuria

Age 24 ECHO Cardiac Histiocytomas; mediastinal lymphadenopathy
Results: Ht 147 cm; Wt 35.8 Kg; S C-Peptide 60 min p oral
glucose< 0.3 ng/ml; TPoAb = Neg. Qid insulin 50 u/d; HbAlc 7.4%.
SLC29A3 mutation

Conclusions: SLC29A3 is expressed in the human islet and recessive
mutations are likely to result in beta cell failure. However mutations in
this gene are not a common cause of ISOLATED autoantibody nega-
tive diabetes diagnosed in children less than 17 years. Infinite smiles ..

despite all odds.
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Wolcott-Rallison syndrome in the Gulf & Levant: a
case report and review of regional literature

N. Thalange?, M. El Bejjani®

1Al Jalila Children's Hospital, Dubai, Endocrinology, Dubai, United Arab
Emirates

Background: Wolcott-Rallison Syndrome (WRS) is a rare disorder cau-
sed by recessive EIF2AK3 mutations that result in endoplasmic reticu-
lum (ER) stress leading to apoptosis. It presents initially as permanent
neonatal diabetes mellitus (PNDM), but has high mortality due to ful-
minant liver failure.

Case report: We present the case of a 6-week-old girl, born to con-
sanguineous parents, who was diagnosed with PNDM following her
presentation in diabetic ketoacidosis. Her initial management was
very challenging. CSIl was not possible, so she received basal bolus
therapy with degludec and lispro, subsequently, adding glibenclamide,
pending genetic studies. She is currently maintained on insulin
degludec, detemir and lispro, as well as glibenclamide, and has excel-
lent glycemic control (HbAlc 6.8%). She had negative GAD-65 and

IA-2 autoantibodies. WRS was later confirmed by a homozygous non-
sense mutation in EIF3AK3. This gene encodes protein kinase R-like
endoplasmic reticulum kinase (PERK). PERK plays an important role in
modulating the unfolded protein response, critical for protection
against ER stress.

Although a rare cause of PNDM worldwide, WRS is highly prevalent
in children of consanguineous parents in the Gulf and Levant. All
patients present with neonatal diabetes. The majority (85%) will
develop acute liver failure usually leading to early death. Other non-
pancreatic manifestations include skeletal dysplasia, anemia, neutro-
penia, and hypothyroidism. Patients require close monitoring of liver
function with any acute iliness to facilitate early supportive measures.
Conclusion: We present a patient with PNDM secondary to WRS.
WRS is the most common cause of PNDM in the Gulf & Levant,
largely due to high rates of consanguinuity. Her diabetes has been
successfully controlled on a complex treatment regimen and she has
excellent glycemic control. However, her prognosis remains guarded

owing to the future risk of liver failure.
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A case of double diabetes in a child presenting with
conditions of both diabetic ketoacidosis and
hyperglycemic hyperosmolar syndrome

K. Miyako?, H. Otsubo?, Y. Mushimoto?, S. Suzuki®

Fukuoka Children's Hospital, Department of Endocrinology and Metabo-
lism, Fukuoka, Japan

Background: As the prevalence of obesity in children has increased,
some cases of type 1 diabetes have also features of type 2 diabetes
and insulin resistance, which is referred to as double diabetes.

Case: We describe a 9-year-old girl who had a body mass index of
24.3 kg/m?(98.3 percentile) before admission. She had had polyposia
and polyuria. Because her appetite had been poor owing to gastroen-
teritis, she had been drinking many soft drinks. In the early morning of
the admission day, she was unconscious and transferred to our hospi-
tal in an emergency state. She was in shock with a blood pressure of
62/40 mm Hg. The level of consciousness was E1V1M1 on the Glas-
gow Coma Scale. The laboratory findings were as follows: venous pH
6.894; urine ketone bodies 3+; serum blood urea nitrogen 58 mg/dl;
serum creatinine 2.21 mg/dl; serum glucose 1221 mg/dl; serum osmo-
larity 376 mOsm/kg H,O; hemoglobin Alc 11.4%; anti-GAD anti-
bodies >2000 U/ml. Bolus doses of isotonic saline were administered
followed by insulin infusion. After her condition recovered, intensive
insulin therapy was initiated. However, she required a much higher
dose of insulin than usual.

Discussion: She was given a diagnosis of as type 1 diabetes associated
with both diabetic ketoacidosis and hyperglycemic hyperosmolar syn-
drome. As her type 1 diabetes was associated with obesity, double
diabetes was diagnosed. From the type 1 diabetic point of view, lack
of insulin induced hyperglycemia with ketone production and dehy-
dration. From the type 2 diabetic point of view, insulin resistance and
too much intake of soft drinks also induced hyperglycemia and severe

dehydration. Dehydration exacerbated hyperglycemia vice versa and
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a vicious circle developed, finally leading to a hypovolemic shock in
this patient.

Conclusion: We should accurately understand the clinical conditions
of newly onset type 1 diabetes in obese children with clinical features

of type 2 diabetes, insulin resistance, or both.
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A girl with severe motor and intellectual disabilities
who had hyperglycemic hyperosmolar syndrome
associated with pancreatogenic diabetes mellitus
N. Oyama?, T. Matsuo?, K. Miyako*

1Fukuoka Children's Hospital, Endocrinology and metabolism, Fukuoka,
Japan

Background: Patients with severe motor and intellectual disabilities
sometimes have acute pancreatitis, attributed to mechanisms such as
pancreatic morphological changes, acinar damage, and increased serum
trypsinogen caused by malnutrition. Acute pancreatitis often develops in
pancreatogenic diabetes mellitus. We describe a girl with severe motor
and intellectual disabilities who had pancreatogenic diabetes mellitus
associated with hyperglycemic hyperosmolar syndrome (HHS).

Case: The patient was a 14-year-old Japanese girl who had severe
motor and intellectual disabilities. Acute pancreatitis developed at the
age of 11 years. When she was 14 years old, the blood glucose level
was 206 mg/dl, and the HbAlc was 6.8%, with no elevated islet-
specific autoantibodies. She was not obese and she had chronic pan-
creatitis after the acute phase, leading to the diagnosis of
pancreatogenic diabetes mellitus. We followed her up carefully with-
out treatment. Three months after the diagnosis, she visited our hos-
pital because of polyuria and tachycardia. Hyperglycemia (glucose:
1056 mg/dl), hyperosmolarity (osmolality: 368 mosm/kgH,0), and no
serum ketone bodies were noted. HHS was diagnosed. Prompt fluid
replacement and continuous insulin infusion were begun. Computed
tomography revealed acute exacerbation of chronic pancreatitis.
Discussion: Acute exacerbation of chronic pancreatitis leads to rapid
progression of pancreatogenic diabetes. Because patients with severe
motor and intellectual disabilities cannot drink by themselves when
thirsty, dehydration easily progresses. Lack of glucagon in chronic
pancreatitis suppresses ketone production. These factors led to HHS,
not diabetic ketoacidosis, in our patient.

Conclusion: When pancreatogenic diabetes mellitus develops in
patients with severe motor and intellectual disabilities, they are at
high risk for HHS. We need to make efforts to diagnose HHS early by,

for example, carefully monitoring their vital signs.
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A prenatal diagnosis in a family with neonatal
diabetes

N. Elbarbary?, E. De Franco?, S. Ellard?

Diabetes Unit, Department of Pediatrics,Faculty of Medicine, Ain Shams
University, Cairo, Egypt, 2Institute of Biomedical and Clinical Science,
University of Exeter Medical School, Exeter, United Kingdom

Here we describe an Egyptian male infant, the first-born of consan-
guineous healthy parents.

The pregnancy was uneventful, and the baby was delivered vaginally
at term. At 2 days of age he presented with severe hyperglycemia and
was diagnosed as neonatal diabetes. On examination, he had micro-
cephaly with OFC more than -2.5 SD below the mean, developmental
delay, hypotonia, and epilepsy. At 2 months of age, the seizures were
found to be a combination of focal seizures with secondary generali-
zation and generalized seizures. Electroencephalographs (EEG)
showed polyspikes and slow waves with burst suppression pattern.
Brain magnetic resonance imaging revealed microcephaly with simpli-
fied gyration, cortical atrophy, hypoplastic corpus callosum, cerebellar
vermis hypoplasia, and delayed myelination. The diabetes and epilepsy
were difficult to control despite treatment with clonazepam and
sodium valproate. The patient had repeated pneumonias with neu-
rodevelopmental progress. No skeletal defects, liver or renal dysfunc-
tion were reported.

Genetic analysis identified a previously reported homozygous mis-
sense mutation in exon 3 of the immediate early response 3 inter-
acting protein 1[ IER3IP1] gene (p.L78P ¢.233T>C) confirming a
diagnosis of (MEDS) syndrome. Parents are both heterozygous carrier
for the mutation.

One year later, the mother got pregnant and a prenatal genetic testing
for the fetus was offered to the parents. After informed consent was
taken from them, testing on DNA extract from the amniotic fluid sam-
ple was performed and revealed that the fetus was homozygous for
the IER3IP1 missense mutation, p.(Leu78Pro).

We report the first case of prenatal genetic testing in a family with neo-
natal diabetes in Egypt. Knowledge of the fetal genotype influences
both prenatal and postnatal management of pregnancies allowing accu-
rate and timely diagnosis for a pregnancy at risk of neonatal diabetes.
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High insulin requirements in a lean female with type
1 diabetes

M. Crocker?, K. Reardon®

Boston Children's Hospital, Boston, United States

Introduction: A 7-year-old female presented with HA1c of 11.3%, BG
>300 mg/dL, BMI at the 30%ile, and positive GAD-65 and IA-2 anti-
bodies. She started on MDI insulin and initially had excellent glycemic
control. However, her HA1c then began to rise, despite transition to
pump therapy at age 11, reaching 12.4% at age 13. Insulin usage was ~2
U/kg/day consistently. She was noted to be fairly athletic and muscular,
as were her father and sister. The paternal grandfather had diabetes.
Obijective: Further study was taken to understand the cause of the
patient’s high insulin requirement.

Methods: CGM was used to study the patient's glycemic control more
carefully. Further labs were obtained. A DXA scan was performed to
better characterize her body composition.

Results: CGM data revealed consistently elevated blood sugars with
minimal variability. There were no episodes of hypoglycemia. Blood

sugars were only in target 6% of the time. Her average was 273 mg/dL
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with a standard deviation of 66. Based on this data, her basal rates were
increased leading to some improvement. Laboratory studies showed a
low random leptin of 1.7 ng/mL, fasting leptin of 3.7 ng/mL, LDL of
142 mg/dL, and triglycerides of 266 mg/dL. DXA showed a percentage
fat z-score in the legs of -3.0. Based on this profile, congenital lipo-
dystrophy was suspected. The patient was started on metformin with
additional improvement in HA1c to 8.7%. Genetic testing is pending.

Conclusions: This patient has antibodies consistent with type 1 diabe-
tes but demonstrates a much higher degree of insulin resistance than
expected for age, body fat, and BMI. Given a family history of a mus-
cular phenotype, we suspect this patient also has a mild form of lipo-
dystrophy. We hypothesize that insulin resistance from lipodystrophy
has led to increased insulin requirements in the setting of type 1 diabe-
tes. She has benefited from higher basal insulin usage as well as met-

formin therapy to improve her insulin resistance.
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Thiamine-responsive megolablastic anemia related
diabetes: long-term clinical outcomes in a large
international case series from DPV and SWEET
registries

D. Pacaud?, N. Prinz%%, N. Datz*, D. Dunstheimer®, V. lotova®,

M.V. Jali;, H. Kentrups, D. Linsenmeyer9, B.S. Olsen®, P. Prahalad'?,
M. Seiwald'2, G. de Sousa®®, K. Warncke4

University of Calgary, Pediatrics, Alberta Children's Hospital, Calgary,
AB, Canada, 2 University of Ulm, Institute of Epidemiology and Medical
Biometry, Ulm, Germany, >German Center for Diabetes Research,
Munich-Neuherberg, Germany, 4Children's Hospital Auf der Bult, Diabe-
tes Centre for Children and Adolescents, Hannover, Germany, >Klinikum
Augsburg, Department of Pediatrics, Augsburs, Germany, *Medical Uni-
versity Varna, Pediatrics, Varna, Bulgaria, ’KLE Academy of Higher Edu-
cation and Medical Research, Belgaum, India, 8RWTH Aachen University,
Pediatrics, Bethlehem Krankenhaus, Stolberg, Germany, °Cnopfsche Kind-
erklinic, Pediatrics, Niirnberg, Germany, 1OHerlev University Hospital,
Pediatrics, Copenhagen, Denmark, Hstanford University School of Medi-
cine, Pediatrics, Stanford, United States, *?Krankenhaus St. Vinzenz,
Zams, Austria, 13University of Witten/Herdecke, Pediatrics, Children's
Hospital Dortmund, Dortmund, Germany, 4Technical University of
Munich, School of Medicine, Pediatrics, Klinikum rechts der Isar, Munich,
Germany

Objectives: To describe clinical presentation and outcomes in a large
cohort of children diagnosed with thiamine-responsive megaloblastic
anemia (TRMA) related diabetes.

Methods: The DPV and SWEET registries were used to identify
cases. Extra information was obtained from a chart review of
each case. Descriptive analyses with median and interquartile
ranges and number (proportions) are presented for age at onset
for diabetes and thiamine supplementation, current anthropometric
characteristics, insulin and thiamine doses, A1C, hemoglobin levels
and associated complications (deafness, vision, or neurological
impairment).

Results: We identified 23 cases in the two registries (12 from DPV
and 11 from SWEET). Twelve (52%) were males, and 18 (78%) had
genetic confirmation of the TRMA diagnosis. Median age at diabetes
onset was 1.4 yrs [0.8; 3.6], and the median age at thiamine initiation

was 5.9 yrs [2.4;12.4]. Of those who had the information available

(n=7) for the initial presentation, none presented in DKA. At their
most recent visit, the median age was 14.3 yrs [8.1;17.5], diabetes
duration 9.1 yrs [3.5;14.2], A1C 6.9 % [6.1;7.9] (52 mmol/mol
[43;63]), insulin dose 0.9 units/kg/day [0.4;1.2], and thiamine dose
200 mg/day [100;300]. Only 3 were not on insulin. The majority had
associated conditions: 21, 12, 10 with hearing, vision and neurological
impairments respectively.

Conclusions: TRMA is a rare condition associated with non-
autoimmune diabetes. This is the largest and longest case series of
pediatric TRMA related diabetes reported to date. In the cohort,
we confirmed that diabetes onset is often several years prior to
initiation of thiamine supplementation. It remains unknown whether
this is due to a later onset of anemia or a delay in diagnosis of
TRMA syndrome. These patients remain in good metabolic control
even after 10 years of follow-up. However, other complications of
TRMA like hearing, vision and neurological impairment are

frequent.
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Effect of growth hormone treatment in GCK-MODY
patient

A. Szwilling?, K. Dzygato?, A. Szypowska®

IMedical University of Warsaw, Department od Pediatrics, Warsaw,
Poland

Introduction: In general, diabetes is not a contraindication to growth
hormone treatment (GHT) in chlidren, but in Poland it is exclusion cri-
terion to join refund treatment program. Effect of growth hormone
treatment on carbohydrate metabolism is well known, although hardly
any studies about glycemic control in already diagnosed diabetic
patients are available.

Five year old girl was admitted to our Endocrynology Department
due to short stature (101cm, < 3 percentile), abnormal glycemia
and hypothyroidism. Mutliple pituitary hormone deficiency was
confirmed. HbAc was 6,3%. No clinical symptoms of diabetes were
noticed. Laboratory tests revealed the following: impaired fasting
glucose, impaired glucose tolerance, negative b-cell autoimmunity,
low c-peptide level. Genetic testing confirmed GCK-MODY. A low
glycemic index diet was applied. Patient was qualified to GHT and
received a GH dose of 0.18mg/kg/week. Her HbAlc at the start
of GHT was 6,1%. Glucose monitoring system - FreeStyle Libra
was also applied. During a 21-month follow up: glycemic control
was relatively good and stable (mean HbAlc 6,1%), mean glycemia
based on FreeStyle Libra was below 150mg/dl, height gain was
20.4cm, insulin after glucose load (OGTT) increased (from 8.26 to
18.6). GHT did not worsen the glycemia beyond control and meta-
bolic control was good, therefore girl was included in Polish refund
GHT program despite of her diabetes.

Conclusion: GHT induce insulin increase in patient with GCK-MODY
does not affect glucose levels if patient follows the diet and treatment
rules. GHT improved guality of life of patient - girl gained the weith
(25-50 percentile).
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The long-term implications of GHT on glycemic control in diabetic
patients are not widely known, therefore they should be closely moni-
tored during and after the treatment.
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An unusual cause of diabetes found in a
consanguineous family from kurdistan: H syndrome
caused by a pathogenic variant in the

SLC29A3 gene

S.A. Amaratungal, T.H. Tayeb2, L. Elblova?, P. Kucerova?, S. Pruhova?,
J. Lebl

12nd Faculty of Medicine, Charles University and University Hospital
Motol, Department of Pediatrics, Prague, Czech Republic, ZSuIaymani
University, College of Medicine, Department of Pediatrics, Sulaymani, Iraq

Introduction: The spectrum of genes causing monogenic diabetes dif-
fers according to geographic location. Rare autosomal recessive forms
of syndromic diabetes are more prevalent in regions with consanguin-
ity. One example is H syndrome, caused by pathogenic variants in the
SLC29A3 gene. It is characterized by cutaneous hyperpigmentation,
hypertrichosis, hepatosplenomegaly, cardiac anomalies, camptodactyly,
hearing loss, hypogonadism, antibody negative diabetes mellitus, short
stature, lymphadenopathy and many other features that are still being
described. Only a few families have been reported since it was first
described. There may be a lack in its diagnosis due to delayed associa-
tions among its variable clinical features.

Patient and methods: A 12 year old girl was born to Kurdish parents
who are first cousins. She was diagnosed with antibody negative dia-
betes mellitus at 8 years of age, has hepatosplenomegaly, hearing loss
(from 5 years), hallux valgus, campylodactyly, short stature and mild
aortic regurgitation.

DNA was analyzed by Whole Exome Sequencing. Potential variants
were evaluated using the American College of Medical Genetics
(ACMG) standards. Thereafter, selected pathogenic or likely patho-
genic variants were confirmed using Sanger sequencing.

Results: A published pathogenic homozygous variant p.
Leu349Serfs*56 (c.1045delC) was found in the SLC29A3 gene in the
proband. Her healthy parents are heterozygous and 3 healthy siblings
are heterozygous or negative for the same mutation.

Conclusion: H syndrome may be more prevalent than estimated due to
delayed associations between diabetes, short stature, delayed puberty
and camptodactyly. There is an interesting phenotypic variability even in
patients who share the same SLC29A3 mutation. Even in regions with
low consanguinity, it is important to consider syndromic diabetes when
encountering a child with diabetes and other phenotypic features.
Acknowledgements: Funded by AZV grant NV18-01-00078

Follow-up 0 months 3 months 6 months
HbA1c [%] 6,1 6,2 6,0
Height [cm] 106,1 109,7 113,5

[Observations]
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MODY3 with obesity and nodular erythema
L. Zilberman?, O. Ivanova?, V. Peterkova®
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Objectives: Can MODY occur together with obesity and DKA? This
combination is often considered to be impossible. The following case
refutes this conviction. A patient had been being mistreated as one
suffering from type 2 diabetes (T2D). After the mutation had been
detected the treatment corresponding to MODY was applied and the
patient got improved.

Methods: sequencing by Sanger was used (GCK and HNF1A genes).
Results: Overweight had been being observed since the patient
reached the age of 8 years. The patient's FPG rose up to 7.0 mmol/I
when the patient reached 8.5 years of age. A diet was recommended.
Six months later, the patient's FPG reached 6.3-7.8 mmol/l. Metfor-
min 1000 mg was recommended. When the patient was 10.5 years
old, his HbA1C reached 8.9%. T2D was misdiagnosed and metformin
was prescribed. When the patient reached 11.5 years old, nodular
erythema was diagnosed; glucocorticoid therapy was carried out; glu-
cose got increased up to 25.5 mmol/l and insulinotherapy was pre-
scribed. The insulinotherapy was canceled after discontinuation of
glucocorticoids occurred. Metformin was prescribed instead. The
patient had got DKA 3 months later. The HbA1C reached 8,9%. Infu-
sion therapy and insulinotherapy were treated. Two months later, the
12 years old patient was placed into our hospital.

We detected mutation ¢.392G>A p.R131Q gene HNF1A. SU is pre-
scribed. The HbA1C reached 6,4% after 3 months.

Mother: 34 years old; the weight is normal; GSD. Insulin was canceled
after giving the birth. No treatment and diet are being given now;
HbA1C: 6.2%.

Grandmother: 58 years old; obesity; diabetes, insulin.

Conclusions: Although occurrence of obesity and ketoacidosis together
with MODY is often considered to be impossible, adverse conditions
can cause this combination for certain patients. Basing on the family
anamnesis, we suggest the poor compensation of diabetes during the

perinatal phase contributed to the patient's early MODY manifestation.
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Successful sulfonylurea treatment of an adolescent
with a transient neonatal diabetes due to a 6q24
mutation

T. von dem Bergel, T. Biester?, T. Danne?, O. Kordonouri®
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9 months 12 months 15 months 18 months
59 6,1 6,4 6,1
118,5 1215 1244 126,5
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Introduction: Chromosome 6 abnormalities are a common cause of
transient neonatal diabetes (TNDM). According to current ISPAD
Guidelines 2018 and shown by the publication of Garcin et al.
(Pediatric Diabetes 2018) chromosome 6 linked neonatal diabetes is
amenable to sulfonylurea treatment (SU).

Case presentation: We present a now 14-year-old boy who was born
at 34 weeks of gestation. Primary hyperglycemia occurred on the 8"
postnatal day. Initially a continuous intravenous insulin infusion was
started followed by an insulin pump therapy until full remission after
6 months of treatment. Genetic testing showed a loss of methylation
on 6924 according to TNDM. Regular controls of HbAlc were
recommended.

Diabetes relapsed at the age of 14 years with an HbAlc of 13.7%.
A multiple daily injection therapy was initiated. The parents con-
tacted our Diabetes Center for a second medical opinion and asked

for an alternative therapy. Under consideration of the genetic
results, and referring to literature, we suggested an off-label SU
treatment.

With admission to our clinic, after 6 weeks of insulin therapy, HbAlc
was 8.7%, daily insulin requirements were 0.7 U per kg body weight.
Based on protocol of SU administration by Garcin et al. SUs were
increased gradually while the insulin dose was tapered. After 2 months
of exclusive SU therapy (0.3 mg/kg) HbAlc was 5.7%. So far, no unde-
sirable side effects of SU occurred.

Conclusion: SUs can be a safe and efficient alternative therapy in
treatment of children and adolescents with 6q24-related TNDM. The
opportunity of oral treatment underlines the importance of genetic
testing as the results may have a major effect on diagnosis, clinical
procedure and therefore quality of daily life of the affected children
and their families, in our case an insulin free treatment so far.



