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1 | WHATISNEW ORDIFFERENT diabetes team comprised of specialists with training and expertise
in both diabetes and pediatrics, including child and adolescent
¢ In this update, the general guidelines regarding the gold standard of development. B

ambulatory care for children, adolescents, and young adults with e The diabetes team should implement a person-centered care model,

type 1 diabetes (T1D) have been revised.

Guidance on current diabetes technology has been expanded
to include relevant information on telemedicine, data support,
education and literacy.

Updated guidance on type 2 diabetes (T2D) ambulatory care is
provided.

| EXECUTIVE SUMMARY

21 | Introduction

e From diagnosis, the child or adolescent with diabetes and their

caregivers must receive education and care from a multidisciplinary

where the persons with diabetes and their family are the central
members of the care team. B

Clear and consistent communication around education and treat-
ment plans is essential. C

Current technologies commensurate with available resources and
the individual child's/family's needs should be integrated into the
treatment plan. C

It is important to empower children and families with the awareness
that diabetes is a condition that can be managed and avoid the
young person with diabetes being defined by the condition (“the
diabetic child” or “the sick child”); and use language that engages
and motivates children and families towards dynamic diabetes man-

agement. C
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If a multidisciplinary team is not locally available, the clinicians pro-
viding diabetes care should have ready access to advice and exper-
tise from the multidisciplinary diabetes care team in regional
centers of excellence, and this could be facilitated using telemedi-

cine. C

Objectives of ambulatory care

The ultimate goal is to provide care that results in “on target” glu-
cose profiles, good quality of life, normal growth and development,
and lowest possible risk of acute and long-term diabetes complica-
tions. E

Key points in diabetes care delivery

Specialized hospital medical care. E

Expert comprehensive ambulatory care for diabetes and associated
conditions. E

Support available 24 h a day for young people with diabetes and
their caregivers. C

Comprehensive education for the young person and his/her care-
givers on day-to-day management of diabetes including insulin
therapy, glucose monitoring, nutrition. C

Ongoing diabetes education and self-management training on
issues such as hypoglycemia, exercise, sick-day management,
travel, fasting, festivals and other special occasions. E

Integration of diabetes technology in pediatric diabetes care and
appropriate education of young people with diabetes and their
families about diabetes technology. C

Consistent articulation of glycemic targets. C

Introduction of new therapies and technologies as diabetes man-
agement evolves. E

Screening for comorbidities and complications and related risk fac-
tors. B

Psychosocial support for all young people with diabetes and fami-
lies. B

Advice for care at school, camps, and other venues where children
with diabetes require care when away from home. E

Guidance on other age and developmentally appropriate goals and
life events (including contraception, driving safety, use of alcohol,
tobacco and other substances, and other risk-taking behaviors). E
Additional psychosocial evaluation and support for children who
are at high-risk of acute and/or chronic complications due to sub-
optimal glycemic management, frequent utilization of emergency
departments/hospital, other social considerations and/or mental
health needs. B

Recommendation on routine vaccinations to be provided for chil-
dren with diabetes according to age-related and regional recom-
mendations. Advice on annual vaccination against influenza for all
individuals with diabetes above 6 months of age. Pneumococcal

and meningococcal vaccines are also recommended. C

24 |

Enable telemedicine consultation for diabetes clinic visits and psy-
chosocial counseling. C

Advice and support for physicians and health care professionals
who provide diabetes care where immediate access to a specialized
diabetes care team is not possible. B

Provision and updating the team (including the child with diabe-
tes and the family) with current information on research in dia-
betes. E

Key points in processes of diabetes care

Following diabetes diagnosis and stabilization, the child or young per-

son with diabetes and caregivers should be provided with: C

25 |

Essential skills such as glucose and ketone monitoring
Administration of insulin including the concepts of dosing for
meals, management of hypoglycemia and hyperglycemia

Access to an on-call team (24 h a day)

Routine visits, at least every 3 months, should include:

o Ongoing evaluation of diabetes management that includes
review of insulin doses and glucose profiles, data interpretation
and decision-making empowerment based on standardized
glucose reports.

o Evaluation of growth and physical development, and general
health

medications)

(including concomitant medical conditions and

o Physical examination with inspection of glucose monitoring sites
and injection sites

o Nutrition consultation

o Options to communicate between visits, for example, for insulin
dose adjustments, should be provided, including text messages
or virtual visits via video, telephone, or live chat.

An annual review visit that in addition to the above routine care

includes:

o Expanded physical assessments (such as pubertal staging, foot
examination)

o Additional

knowledge (ability to estimate carbohydrate consumption and

self-management assessments, such as dietary
accurately determine insulin doses), glucose data interpretation,
autonomy in diabetes management, knowledge about sick day
rules

o Psychosocial assessment

o Screening for comorbidities, long-terms complications, and

related risk factors

Other key aspects of ambulatory care

Identification of barriers to care. B
Considering specific needs of minority groups. C
A planned, structured transition approach to adult diabetes care to

facilitate continuity of care during this critical time. B The age of
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transition to an adult clinic varies according to individual maturity
and local circumstances

e Contact with other families of children with diabetes. E

e Promotion of diabetes camps. E

e Interactions with schools as part of day-to-day diabetes care. B

e Facilitating access to care by in-person and virtual diabetes visits

through telemedicine or telehealth. B

2.6 | Quality of care

e Diabetes centers need methods to evaluate and enhance the
quality and equity of the diabetes services they provide and the
outcomes of their management. C

e Given the complexity of T1D management, this entails a multi-
faceted approach that integrates psychosocial supports, recog-
nizes social determinants of health, leverages information
science, and the application of quality improvement (Ql) meth-
odology. E

e Diabetes registries can be an important tool for population
management at individual centers, Ql, and benchmarking across
collaborating centers. B

e Benchmark reporting that evaluates effectiveness of diabetes
care measured against guidelines for standard practices can pro-
mote accountability and system wide improvements in diabetes
care.C

¢ Involvement of governments, policy makers and health insurance
providers facilitate provision of adequate resources that are

required for high quality diabetes care. E

27 | Type 2 diabetes

e The main goals of T2D management include education for diabetes
self-management, normalization of glycaemia, weight loss, promo-
tion of physical activity and management of comorbidities and
complications. B

e The aims of therapy in youth-onset T2D are to improve glycaemia,
prevent acute and chronic complications, prevent metabolic
decompensation, improve insulin sensitivity and provide exoge-
nous insulin when necessary. C

e Like T1D, the process of ambulatory care for children and youth
with T2D includes an outpatient follow-up every 3 months and an
annual review of care. C

o Initial treatment of youth with T2D should focus on lifestyle modi-
fications to decrease weight and may include metformin and/or
insulin alone or in combination. B

e Blood glucose monitoring (BGM) should be individualized, with a
frequency based on specific treatment, degree of glycemic man-
agement and available resources. HbAlc concentration should be

determined every 3 months. C

2.8 | Glucose monitoring technologies in the
ambulatory care

e Continuous glucose monitoring (CGM) data can greatly enhance
the effectiveness of the ambulatory care visit, facilitates remote
communication between the family and the diabetes care team,
allowing for an effective teleconsultation, and promotes “shared
decision-making”. C

e Clinicians should review the ambulatory glucose profile (AGP),
available for most CGM systems. C

e Clinicians should focus on patterns and trends of glucose levels
and less about single days. It is recommended that clinicians review
14 days of data for adequate decision-making. C

3 | INTRODUCTION

This chapter of the ISPAD Consensus 2022 Guidelines outlines rec-
ommendations for ambulatory diabetes care, including routine clinical
assessments according to best current practice. Specific recommenda-
tions for certain elements of ambulatory care, including insulin ther-
apy, monitoring of glycemic management, nutritional management,
diabetes education, screening for and management of comorbidities
and vascular complications, T2D, specific age groups, diabetes in
school, and use of diabetes technology are addressed in detail else-
where in the ISPAD guidelines, which should be consulted in conjunc-
tion with this chapter.

Diabetes is primarily managed in the outpatient or ambulatory
setting, where all children with diabetes should receive specialized
person-centered care from a multidisciplinary team, qualified to pro-
vide up-to-date pediatric specific education and support. The period
following diabetes diagnosis and stabilization is a critical opportunity
to commence education and preparation for outpatient care. Thereaf-
ter, regular, ongoing ambulatory diabetes care assessment should be
provided throughout childhood and adolescence and be complemen-
ted with a well-supported program to facilitate transition to adult care
at the appropriate time.

The overall goal of well-structured and high-quality ambulatory
diabetes care for young people with diabetes is to promote high qual-
ity of life, normal growth and development, and prevent the risk of
acute and chronic complications.

An investment in excellent diabetes care, particularly during child-
hood and adolescence, should be advocated globally and is likely to
have a significant economic benefit.

The components of clinical care include structure, processes, con-
tent and outcomes and they are extensively discussed in this chapter.
Structure of care describes how delivery systems are organized and
financed; processes of care describe how care is delivered; content of
care describes what is being delivered, including education and treat-
ment that affect outcomes.® Intermittent critical re-examination of

these components provides an opportunity to continually improve the
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quality of care delivered using available tools and resources. Because

diabetes is a chronic condition, approaches to all aspects of clinical
care will undoubtedly change over time.

This chapter aims to establish ideal guidelines for a comprehen-
sive diabetes service. A dedicated ISPAD 2022 Consensus Guidelines
Chapter 25 on Management of Diabetes in Limited Resource Settings is
available separately to complement this guidance.

4 | STRUCTURE OF CARE

The structure of diabetes care delivery should support accomplish-
ment of the following:

e Overall goals: To promote high quality of life, normal growth and
development, a balanced approach to the psychological handling of
a demanding chronic condition, early detection of co-morbidities
and avoidance of severe short- and long-term complications.

e Individualized treatment plan: A glucose monitoring and insulin reg-
imen that should, ideally, mimic physiologic insulin secretion to main-
tain healthy metabolism, and is in accordance with the treatment

preferences of the child and family, which may change over time.

FIGURE 1  Structure of care:
Person-centered pediatric
diabetes care model. Diabetes
care is best delivered by a
multidisciplinary team with the
youth with T1D and family at the
center. The team should consist
of a pediatrician specialized in
diabetes or endocrinology
(preferred), or physician/
advanced nurse practitioner with
a special interest (and training) in
childhood and adolescent
diabetes, diabetes nurse specialist
or diabetes nurse educator,
dietitian trained in pediatrics with
knowledge of childhood diabetes
and normal growth, psychologist
trained in pediatrics and with
knowledge of childhood diabetes
and chronic illness, pediatric
social worker with training in
childhood diabetes and chronic
iliness. The team should regularly
receive training and education on
technology and have the
resources to develop strong links,
effective communication, and
shared practices with primary
healthcare providers, schools, and
other essential caregivers.

e Access to multidisciplinary diabetes expertise: Medical care pro-
viders, educators, mental and behavioral health resources that
are available both during episodic visits and between

encounters.

41 | Person-centered diabetes care

Diabetes care is complex and is best delivered by a multidisciplinary
team of specialists with training and expertise in both diabetes and
pediatrics, and knowledgeable about child and adolescent develop-
ment. Diabetes self-management requires mastery of an extensive set
of skills. Therefore, from diagnosis, it should be emphasized that the
child and immediate family are the central members of the care team.?
(Figure 1) The diabetes care team should have the resources to
develop strong links, effective communication, and shared practices
with extended family members or other care providers who play an
important role in the child's diabetes care and may serve as a liaison
between the child and the medical team, including school nurses, day-
care staff, teachers, sports coaches, camp personnel, and others who
care for children. Teams should be sensitive to language and numer-

acy barriers and information delivered with language appropriate
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resources and pitched at relevant levels of understanding. It is impor-
tant to review such knowledge and understanding on a regular basis
at clinic visits.

Engaging directly with the young person with diabetes and their
caregivers to gauge understanding and diabetes knowledge, health
behaviors, goals, perceived benefits, and risks should be built into
standard structures of care delivery. It is imperative to promote the
understanding that the child retains his/her full prior potential to
achieve goals physically and intellectually. Over time, continued
engagement by the diabetes team with children as they mature, using
developmentally appropriate educational tools, while recognizing that
the child must be treated in the context of their existing psychosocial
environment is essential. Effective and clear communication at all
levels, between team and families and within the family structure are
crucial predictors of early glycemic management and future psychoso-
cial functioning.*>

It is important to empower children and families that diabetes
is a condition that can be managed, rather than being defined by
the condition (“the diabetic child” or “the sick child”), and to use
language that engages and motivates children and families.® This
requires the multidisciplinary team to have a high level of cultural
competence, avoiding shaming and blaming and stigma® (#Lan-
guage Matters campaign). Substitution of judgmental words (such
as “uncontrolled”, “non-compliant”, “non-adherent”) with neutral
ones (like “time in range (TIR)”, “higher HbA1c”, “difficulties in”,
“troubles in”) can lower anxiety, build confidence, and promote
positive therapeutic relationships.”® Since people encounter vari-
ous difficulties while managing their diabetes, the team should
use language that supports a pathway to navigate challenges
rather than underline mistakes. Labeling persons with diabetes
with their condition (“the diabetic”) increases stigma and may lead
to unconscious discriminatory behaviors from the clinician. All
these efforts are needed to increase treatment satisfaction and
engagement, which are recognized factors impacting health

outcomes.’

4.2 | Individualized diabetes care

The general aims of the diabetes care team should be to provide indi-
vidualized diabetes care that best meets the needs of the child and
family. This requires structured care delivery:

1. Aims of the diabetes care team:

e Ongoing diabetes education and self-management training.

e Up-to-date advice on insulin management, glucose and ketone
monitoring techniques.

e Monitoring for comorbidities, complications, and risk factors for
complications.

o Consistent articulation of individualized goals, such as HbA1c or
CGM metrics.1°

e Contact with other children and families with diabetes and sup-

port groups.

IntermationalSocety for Pediatc
i Adlescet Disbetes

e Psychosocial screening and referrals to social worker or psy-
chology as indicated.*!

o Providing families an opportunity to raise questions about infor-
mation they may have obtained from the internet or other
sources.?

o Current information on relevant research in diabetes.

e Ongoing training for the diabetes care team on technology and
communication skills.

e Ongoing commitment to advancing clinical practice through the
optimal application of existing and new technologies and the

development and evaluation of new technologies.

4.3 | Diabetes team organization

The organization of the diabetes care team, its size, and composition
will depend on local resources, geographical and demographic charac-
teristics; indeed, there is significant variation worldwide.'® In general,
for members of the pediatric diabetes team to obtain sufficient expe-
rience, the center should provide care to at least 150 children and
youth with diabetes. The number of diabetes care providers depends
on local circumstances; a suggested guide to optimal resource alloca-
tion per 100 patients is: 1.0-1.25 diabetes nurse, 0.75-1.0 pediatric
diabetologist, 0.5 dietitian, 0.3 social worker/psychologist,X* which is
similar to expert consensus recommendations provided by the inter-
national diabetes consortium SWEET peer recognition program. These
staffing ratios should be sufficient to meet standards of care. It is rec-
ognized, however, that all clinics will not be resourced according to
these recommendations. Clinics should be outfitted with digital diabe-
tes data platforms capable of interfacing with cloud-based systems for
blood glucose meters, continuous glucose monitors, insulin pumps,
and insulin pens to enable glucose pattern review for decision-making
at and between visits.

A multidisciplinary team is unlikely to be available in areas of low
population density and where childhood diabetes rarely occurs. In
these circumstances, care usually is provided by a local pediatrician or
general (family) practitioner, who should have ready access, via elec-
tronic means of communication, to the diabetes care team at a
regional center of excellence.'>¢ Alternatively, teams from district or
regional centers often organize outreach clinics to accommodate chil-
dren and families living in remote areas. Adequate resources are needed
to sustain such services.!” In some areas, two-way telecommunication
utilizing video-computer technology or platforms for Voice over Internet
Protocol (VolP) and local medical staff to facilitate the telemedicine visit
allows for efficient and effective distant care.28-2

COVID-19 dramatically impacted care delivery; widespread use
of telemedicine became more prevalent and enabled more efficient
and effective distance care.??"?* Regarding telemedicine and data
sharing from devices, awareness of current data protection rights and
regulations is important. For example, the European Union's General
Data Protection Regulation (https://gdpr.eu/article-9-processing-
special-categories-of-personal-data-prohibited/) introduced in Spring

2018 may impact remote monitoring of people with diabetes devices
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and telehealth; regulations vary between regions. In all cases, appro-
priate reimbursement must be available to support these essential
non-face-to-face services in order to ensure that diabetes care
team can afford to sustain provision of remote care to individuals with

diabetes using these technologies.?®

5 | PROCESSES AND CONTENT OF CARE

It is important to maintain a framework which reassures the child and
family that the child is able to live a normal and healthy life.2¢ The
importance of providing a good start with clear, positive messages,
support, and advice, cannot be overemphasized. Setting appropriate
expectations and empowering people with diabetes and parents with
relevant and developmentally appropriate information is paramount.
Generally accepted good clinical approaches for the successful man-
agement of children and adolescents with diabetes need to be prac-
ticed through the lifespan.

5.1 | Process of care following diagnosis

5.1.1 | Education and practical care guidance

e Depending on the severity of the symptoms and center organiza-
tion, education should be started immediately after stabilization in
either an in- or out-patient setting.

e Soon after diagnosis the child with T1D and caregivers should be
provided with an age-appropriate and comprehensive diabetes
education module that allows the self- management of diabetes in
an outpatient setting (Box 1).

e The management of children who are metabolically stable follow-
ing diagnosis and do not need admission to hospital, requires mem-
bers of the diabetes care team to be experienced in outpatient

initiation of insulin therapy, management, and education.

BOX 1 Modular age-appropriate education should
include

e Insulin as a life-saving therapy

e In due course insulin adjustment, carbohydrate counting,
and bolus advisors should be introduced

e Blood glucose monitoring and glycemic targets

e Role of technology in diabetes management

o Nutrition and healthy eating

e School and diabetes care

e Management of hypoglycemia and hyperglycemia

e Managing exercise and sports

o Sick day management

e Psychosocial support and adapting to living with diabetes

e |t is important to create a partnership between the care providers
and the child and family allowing for shared decision-making and a

long-term relationship based on trust.

5.1.2 | Setting expectations

It is important to explain to the child and family the natural course of
T1D from diagnosis. This includes the expected changes from a “catch
up nutrition phase” with escalating insulin requirements and increased
appetite, to the development of a “honeymoon phenomenon” when
insulin requirements significantly decrease. The latter is important to
highlight as it can frequently bring into question the diagnosis and
need for insulin therapy. Revision of the diagnosis and differences
between T1D and T2D is often helpful at this stage. It also allows for
a conversation about the need for ongoing insulin therapy, regular
home glucose monitoring, growth and development of the child with
diabetes.

5.1.3 | Psychosocial support for the child and family
This includes identifying the members of the family who will provide
care (e.g., one or both parents, a grandparent or another relative, or
others) and ensure they receive the necessary education.

It is important to identify and address detrimental health beliefs
(e.g., that diabetes is not contagious, and the child does not need to
be segregated from other children). Written and/or pictorial age-
appropriate materials should be provided in a format (e.g., paper pam-
phlets, booklets, electronic versions) and language the family under-
stands. Such materials are readily available on several excellent
websites of associations involved with pediatric diabetes care, includ-
ing the ISPAD website (www.ispad.org), Life for a Child (https://
lifeforachild.org), and Changing Diabetes in Children (https://www.
ispad.org/page/changing).

5.2 | Outpatient care after diagnosis

After stabilization and provision of the education module, outpatient
care should be well planned and expectations for contact and support
clarified. The following approach is suggested (Box 2):

5.3 | Outpatient care follow-up

5.3.1 | The honeymoon phase

In the first months and up to 1 year after diagnosis, many children
experience a partial, temporary remission (the “honeymoon” period)
during which insulin requirements may decrease dramatically. Fre-

quent contact with the diabetes care team is necessary to help
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BOX 2 Outpatient care after diagnosis of T1D

Approach after diagnosis for youth and families:

e Introduce the diabetes team members and provide
a clear follow-up plan

e Expectations for when and how to contact the on-
call team (24 h a day)

Outpatient follow-up:

e An outpatient clinic review should occur every
3 months

e An annual review is recommended, which, in addi-
tion to routine care, should include screening for
relevant comorbidities®

e Screen for vascular complications in accordance

with recommended guidelines®

@ See ISPAD 2022 Consensus Guidelines Chapter 19 on “Other
complications and associated conditions in children and ado-
lescents with type 1 diabetes™.

b See ISPAD 2022 Consensus Guidelines Chapter 18 on Micro-
vascular and macrovascular complications in children and

adolescents.

manage the changing insulin requirements typical of the early phases
of diabetes. Contact may occur through frequent clinic visits, telemed-
icine, telephone, text messaging, home visits or other methods of
communication. Depending on local circumstances, contact often
occurs through a combination of these methods. Insulin treatment
should not be discontinued even if the insulin requirement is very low
and continued regular glucose monitoring should be encouraged. It
should be emphasized to the family that it is a temporary phase, and
not a “cure”, and that insulin requirements will gradually increase over
time. A prolonged “honeymoon” period lasting more than 1 year dur-
ing which insulin requirement remains <0.5 unit/kg/day should raise
consideration of monogenic diabetes and genetic testing should be

considered if pancreatic antibodies were negative.?’

5.3.2 | Mental and psychosocial health

Screening for a cognitive or mental health disorder soon after diagno-
sis will identify individuals (either child or caregiver) who may require
greater support to adhere to treatment and self-care. A total of 5%-
10% of all children suffer from a neurocognitive disorder and at least
2% from a psychiatric disorder. The combination of a cognitive or
mental health disorder with diabetes or the presence of a psychiatric
disorder in a parent/caregiver increases the likelihood of inadequate
or incorrect self-care.?® These individuals need special attention and

treatment.

5.4 | The outpatient visit
It is standard practice for the diabetes care of children and adoles-
cents to be reviewed in an outpatient clinic (face-to-face or remotely)
every 3 months, and more often if difficulties in managing diabetes
are recognized, or the child is very young (Please refer ISPAD 2022
Consensus Guidelines Chapter 23 Managing diabetes in preschoolers).
Multidisciplinary team consultation should be available at each visit if
required (e.g., nutrition or psychology consultation).

Outpatient and/or telehealth visits with members of the diabetes
care team should include an interval history and assessment of the
following:

541 | Diabetes management review

o Self-management skills

e Assess hypoglycemia history including determination of hypoglyce-
mia awareness, method of treating hypoglycemia and access to
glucagon.

e Engagement and management of glucose data: enabling the young
person and their caregiver(s) to use and upload data from the avail-
able technologies including BGM and CGM to cloud systems. Pro-
moting and enabling them to understand and synthesize the
information to alter and improve their diabetes management
behaviors. Required skills for this to occur include:

i.  Understanding of relevant targets including TIR and HbA1c.

ii.  Ability to connect and upload device data to cloud systems
at home.

iii.  Analysis of home glucose monitoring data (BGM from glu-
cose meter readings, real time CGM (rtCGM), “intermittently
scanned” CGM (isCGM), urine glucose/ketone monitoring,
symptoms of nocturia and hypoglycemia).

o When using BGM and a cloud system is not available, check glu-
cose values stored in the glucose meter memory for accuracy of
information reported by parents/child.

e Have an open, non-judgmental dialogue when there are concerns
about accuracy of data provided if inconsistent with overall glyce-
mic management measured with a reference method of HbAlc.
Exclude technical reasons for inconsistencies including glucometer/
CGM malfunction (e.g., expired or improperly stored test strips,
poor testing technique, wrong code).

5.4.2 | Intensive insulin therapy

Intensive insulin therapy consists of multiple daily injections (MDI)
and insulin pump therapy (continuous subcutaneous insulin infusion -
CSll). Young people with diabetes and their families need to be famil-
iar with and able to manage their prescribed insulin therapy. Insulin
types, doses, and injection/insulin delivery devices, adequacy of stor-
age and transport of insulin, injection technique should be reviewed

regularly. Insulin adjustments for glucose values, food, and exercise
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How to calculate insulin sensitivity factor (ISF):
1800/TDD (for BG in mg/dl) or 100/TDD (for BG in mmol/l)
For example, if the TDD is 20 units:

ISF is 1800/20= 90 (mg/dl) or 100/20 = 5 (mmol/1)
» So, 1 unit of insulin lowers blood glucose by

90mg/dl or 5mmol/L

How to calculate insulin/carbohydrate ratio (ICR):
500/TDD or 250-330/TDD (often used instead for young
children) rule
For example, if the TDD is 20 units, the ratio is 500/20=25.
P That is, 1 unit of insulin should be given with 25

grams of carbohydrates (CHO)

FIGURE 2

are an essential part of the discussion with families. (Figure 2) (see
ISPAD 2022 Consensus Guidelines Chapter 9 “Insulin treatment in

children and adolescents with diabetes™)

o MDI: familiarity with the concepts of carbohydrate counting, insu-
lin to carbohydrate ratio and insulin sensitivity (correction) factors
need to be reinforced and reviewed at every visit. More recently,
the use of Application (Apps) based bolus calculators has prolifer-
ated and are widely and freely available. Adoption of a consistent
system by the diabetes team helps to implement and educate
about the use such systems.

e Pump therapy: CSlI, sensor augmented CSII and hybrid closed
loop systems. Several insulin pump (CSll) delivery system plat-
forms are commercially available. Recently the use of hybrid
closed loop systems has become more widespread (see ISPAD
2022 Consensus Guidelines Chapter 16 “Technology: Glucose
monitoring”; and Chapter 17 “Technology: Insulin Delivery”).
Regardless of the specific pump being used, review of “back up”
basal rates should occur regularly, particularly in adolescents
during rapid pubertal growth. Optimization of insulin to carbo-
hydrate ratios, insulin sensitivity (correction) factors and glucose
targets should also occur at each visit in order to optimize algo-
rithm adjustments. Disconnection doses and management of
pump failure should be reviewed at each visit to ensure safety
and clear procedures are in place in the event of device failure.

54.3 | General health and well-being

e History of intercurrent health problems such as infections, enure-
sis/nocturia, diabetes-related emergency and hospital/emergency

Preprandial BG= 200 mg/dl (11.1

EXAMPLE ON HOW TO CALCULATE PRE-MEAL INSULIN DOSE

Assuming that ICR= 1 unit to 25 gr CHO;
ISF= 90 and Target BG= 100 mg/dl

CALCULATE BOLUS INSULIN DOSE FOR A MEAL
gr CHO divided by ICR

Carbs meal content= 75 gr 75/25 (ICR)= 3 units

CALCULATE CORRECTION DOSE IF BLOOD GLUCOSE IS ABOVE TARGET

(Actual BG - Target BG) divided by ISF

(200-100)/90 = 1 units

mmol/I) or (11.1- 5.6)/5= 1 units

CALCULATE TOTAL DOSE OF BOLUS INSULIN =
Bolus insulin dose for meal + correction dose:

3 + 1= 4 units

Insulin/carbohydrate ratio (ICR) and insulin sensitivity factor (ISF)

department visits, and other pediatric and developmental
problems).

e Review of all current medications and supplements including
medications from alternative medicine sources, and herbal
preparations.

e Systems review with particular attention to symptoms relevant to
associated comorbid conditions. In the presence of symptoms or
signs, given the predisposition to autoimmune conditions, addi-
tional evaluation may be indicated (coeliac disease, autoimmune
thyroiditis, adrenal insufficiency).

e New health conditions, including disordered eating behaviors
and/or changes in dietary preferences (e.g., adopting a vegan or
very low carbohydrate, ketogenic diet).

e Changes in developmental performance, education (particularly
school absences or behavioral problems), leisure and sport activi-

ties, and psychosocial status.

5.4.4 | Physical examination

e Height, weight, body mass index (BMI) and pubertal status (data
recorded and tracked on appropriate growth charts, on which mid-
parental height is marked). Weight status can give a general indica-
tion of glycemic management, with weight loss and/ or delayed
puberty suggesting poor glycemic management.

o Blood pressure with reference to age-appropriate normal levels.

e Oral mucosa and dentition (for dental caries, gingivitis)

e Thyroid gland, cardiac, and abdominal (for hepatomegaly) examina-
tions, feet examination (for corns, ingrown toenails and other
lesions) as well as neurological function test (e.g., light touch, vibra-
tion sense).
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TABLE 1

Glycemic
Management

Cardiovascular risk
factors

Microvascular
complications

Autoimmune
screening

Psychosocial
screening

Anticipatory
guidance

Evaluation
HbA1c

Glucose values from meter, log, or
CGM AGP report for TIR, TBR, TAR

Blood pressure

Smoking status

Lipids

Kidney disease: urine albumin:
creatinine ratio

Retinopathy: dilated eye exam

Neuropathy: comprehensive foot exam

Thyroid function: TSH, total or free T4
and thyroid autoantibodies

Celiac screening (TTG-IgA, if IgA
normal)

Addison's disease (primary adrenal
insufficiency), autoimmune hepatitis,
autoimmune gastritis,
dermatomyositis, and myasthenia
gravis

Diabetes distress, depression,
disordered eating

Pre-conception counseling, risk-taking
behaviors, transition to adult care

IntermationalSocety for Pediatc
i Adlescet Disbetes

Screening and prevention guidelines for routine pediatric and adolescent diabetes visits.

Type 1 diabetes Type 2 diabetes
Quarterly at each visit

At each visit and in between visits as needed for insulin dose adjustments

Every visit

Every visit
Discourage smoking in youth who do not smoke and encourage smoking cessation
in those who do

Begin 211 years; if normal results are
obtained; repeat every 3 years.

Begin after glycaemia control or after
3 months of diagnosis; repeat
annually

Start at puberty or from age 11 years,
whichever is earlier, after 2-5 years
diabetes duration; repeat annually for
kidney disease and neuropathy;
every 2-3 years for retinopathy

Begin at diagnosis; repeat annually

At or near diagnosis; Every 2 years: N/A
TSH (sooner if positive thyroid
autoantibodies at diagnosis or with
symptoms)

At or near diagnosis; repeat at 2- N/A
5 years intervals (sooner if
symptomatic or first degree relative
with celiac disease)

As clinically indicated N/A

Begin shortly after diagnosis; routinely (at least annually)

Pre-conception counseling for girls of childbearing potential. Discussion about risk-
taking behaviors and preparation for transition to adult care can begin in early
adolescence and be revisited at least annually

Skin, particularly at the insulin administration and glucose monitor-
ing sites, catheter insertion, for evidence of lipohypertrophy, lipoa-
trophy, infection or skin reactions to adhesives used for sensors
and patch pumps. Providers should reinforce the need for rotation
of sites for injection, catheter or sensor. Also note presence of
acanthosis nigricans, suggestive of insulin resistance, and in girls, of
acne or hirsutism, which may be indicative of polycystic ovarian

syndrome.

5.4.5 | Laboratory assessment, particularly HbA1lc
every 3 months

complications as per guidelines in ISPAD 2022 Consensus Guidelines
Chapter 18 on Microvascular and macrovascular complications in chil-
dren and adolescents and summarized in Table 1. The main compo-

nents of the annual review visit are:

e Expanded physical development with particular emphasis on
growth and pubertal development.

e Additional diabetes self-management assessment (e.g., exercise,
nutrition and sick-day rules)

e Any new pertinent family history (e.g., new diabetes or other endo-
crine diagnoses, cardiovascular events/diagnosis).

e Discuss new aspects of diabetes management including diabetes
technology

e Consider expanded review of the nutritional plan and dietary man-
agement by a dietitian. Parents may be encouraged to bring a food

5.5 | Annual review visits diary recording the last few days' diet to inform the consultation
about individualized dietary advice.
It is good practice to provide an annual review, which includes the e Consider expanded review of physical activity and insulin dose

above-described routine outpatient assessment and screening for adjustments made to manage exercise.
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e Psychosocial assessment that includes screening for depression and
disordered eating, household structure (e.g., single vs. two-parent,
joint families, sibling issues, household stability, marital stress, parental
support), bullying or discrimination at the home, school or workplace.

e Assessment by a psychologist or social worker of the family's and
child's adjustment to diabetes and age-appropriate transfer of
responsibility for self-care to the older child/adolescent.

e Determination of barriers to successful diabetes management
including needle phobia, fear of hypoglycemia (parent and child),
and financial challenges (see section below)

e Education concerning the need for routine dental care. Suboptimal
glycemic management in children and adolescents has been associ-
ated with higher salivary glucose levels and more dental caries.?’

e For adolescents, guidance around safe driving, effects of tobacco,
alcohol, marijuana and other substances on glycaemia and long-
term health, sex, contraception and preconception counseling. It is
appropriate to request parents/caregivers to wait in another room
so that these topics can be discussed privately with the adolescent,
and to allow the adolescent an opportunity to practice speaking
directly to their provider.

e For adolescents and young adults, preparation for transition

e Assessment of understanding of risks for complications and care
plans to minimize these risks.

e Screening for co-morbidities and complications. (see Table 1). This
includes screening at regular intervals for thyroid dysfunction and
celiac disease in asymptomatic children. In some settings, consider
obtaining a hemoglobin or hematocrit, as anemia is common and
could be nutritional, pernicious anemia, associated with hypothyroid-
ism or celiac disease, or due to menorrhagia. In the presence of addi-
tional risk factors, such as family history of dyslipidemia, additional
testing and/or intervention may be indicated. (see ISPAD 2022 Con-
sensus Guidelines Chapter 19 on “Other complications and associated

conditions in children and adolescents with type 1 diabetes™).

6 | OUTCOMES OF OUTPATIENT CARE

The outcome of each visit should include:

e An individualized plan of diabetes care that includes:

i. Updated specific insulin-to-carbohydrate ratio and insulin sen-
sitivity (correction) factor for insulin dose calculations and
BGM targets

ii. Particular needs of each child/ adolescent and family to opti-
mize the child's diabetes outcomes (e.g., exercise, nutrition,
sick days management)

e A written copy of the plan is provided to the family after the visit,
including results of HbAlc measurement (including individual
HbA1c target) and screening tests for comorbidities/complications.

¢ l|dentification of behavioral goals for the upcoming interval. Moti-
vational discussion including the family's and child's understanding

of general treatment goals and an understanding of the medical

rationale behind these, for example, good glycemic management is
associated with better quality of life and lower risk of microvascu-
lar and macrovascular complications. Because children and adoles-
cents are insufficiently cognitively mature to be concerned about
health problems in the distant future, emphasis on immediate ben-
efits of good control (feeling better, improved academic and physi-

cal performance) may more effectively drive behavioral change.

7 | TYPE2DIABETES

7.1 | Structure of care

Management goals include education for diabetes self-management,
normalization of glycaemia while minimizing hypoglycemia, weight
management, dietary changes, increase in physical activity and exer-
cise capacity and control of comorbidities and complications, including
hypertension, dyslipidemia, nephropathy, sleep disorders, and hepatic
steatosis.

Education should be delivered by team members with expertise and
knowledge of the unique dietary, exercise, and psychological needs of
youth with T2D. The education and treatment team for T2D ideally
should include a pediatric diabetologist, nutritionist, psychologist and/or
social worker, and exercise physiologist. Education in T2D places greater
emphasis on healthy lifestyle habits including behavioral, dietary and
physical activity changes than is generally required for T1D, and should
be provided in a culturally sensitive and age-appropriate manner.

Lifestyle change is the cornerstone of treatment of T2D and clini-
cians should initiate a lifestyle modification program for children and ado-
lescents at the time of diagnosis of T2D.%° The interventions include
promoting a healthy lifestyle through behavior change, including nutri-
tion, exercise training, weight management, and smoking cessation.

The entire family will need education to understand the principles
of T2D management and the critical importance of lifestyle changes

for the entire family to successfully manage a youth with T2D.

7.2 | Processes and content of care of T2D

The aims of therapy in youth onset T2D are to improve glycaemia,
prevent acute and chronic complications, improve insulin sensitivity
and endogenous insulin secretion, restore normal glucagon and incre-
tin physiology, and provide exogenous insulin when necessary. The
choice of therapeutic approach should also consider the effect on

comorbidities and cardiovascular risk.

721 | Atonset

e The importance of providing a good start with clear, positive mes-
sages, support, and advice, cannot be overemphasized. As for T1D,
easy access (24 h a day) for rapid diagnosis and initiation of treat-

ment with availability of written protocols, provision of practical
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care guidance at diagnosis, and creating a partnership between the
care providers and the child and family allowing for shared
decision-making.

e Providing psychosocial support for the child and family, assessing
resources and potential barriers to adjustment to the diabetes diagnosis
are some of the measures that the diabetes team should also initiate.

o Written and/or pictorial age-appropriate materials should be
provided in a format (e.g., paper pamphlets, booklets, electronic
versions) and language the family understands. Unfortunately,
such material is not readily available for children with T2D compared
to T1D. Some of the materials are available at TODAY public website
(portal.bsc.gwu.edu/web/today) and as an ADA program called Be
Healthy TODAY; Be Healthy for Life (http://www.diabetes.org/living-
with-diabetes/parents-and-kids/childrenand-type-2/)

o Initial treatment of youth with T2D should include metformin and/or
insulin alone or in combination. The specifics of the initial treatment
modality are determined by symptoms, severity of hyperglycemia,
and presence or absence of ketosis/ketoacidosis (see ISPAD 2022
Consensus Guidelines Chapter 3 on Type 2 Diabetes).

7.2.2 | Subsequent management of T2D

e The goal of initial treatment should be to attain an HbA1c of less
than 7.0% (53 mmol/mol) and in some situations <6.5% (48 mmol/
mol).®! This can usually be accomplished with metformin and basal
insulin, alone or in combination. Use of other oral or injected
agents known to be effective in adults with T2D may be beneficial
for youth with T2D in addition to, or instead of, metformin and
insulin. Liraglutide has been shown to be effective and safe for use
in adolescents with T2D aged 10-17 years and has been approved
for use since June 2019.32 (Please refer ISPAD 2022 Consensus
Guidelines Chapter 3 on Type 2 Diabetes)

e Blood glucose monitoring should be individualized, with a frequency
based on specific treatment plan, degree of glycemic management
and available resources. More frequent monitoring is required during
acute illness or when symptoms of hyper- or hypoglycemia occur.

HbA1c concentration should be determined every 3 months.

Literature to support the use of CGM in youth onset T2D is lim-
ited.33 In the research setting, CGM has also been used as a tool for
studying potential differences in the causes of insulin resistance in
T2D youth, with CGM-detected hyperglycemia being correlated with
increased insulin resistance.®* Given the greater burden of disease in
youth with T2D, further studies are required to identify whether
intermittent use of CGM may lead to glycemic improvements and
how best to use the device (who may benefit, how often to prescribe
and when) to inform therapeutic recommendations in this age group.

7.2.3 | Ongoing diabetes care

e Similar to T1D, the process of ambulatory care for children and
youth with T2D includes outpatient follow-up every 3 months

and an annual review of care (Table 1). C (see ISPAD 2022 Con-
sensus Guidelines Chapter 3 on Type 2 Diabetes)

8 | GLUCOSE MONITORING
TECHNOLOGIES IN THE AMBULATORY CARE

8.1 | Practical approach to CGM users and
diabetes teams

CGM should be considered for all children with T1D who are on inten-
sive insulin therapy. CGM (tCGM and isCGM devices, e.g., Freestyle
Libre) offer significant advantages over fingerpick BGM. rtCGM should
be worn nearly continuously and isCGM should be scanned at least once
every 8 h, and more frequently for T1D, in order to use the information
well. All CGMs can provide auditory and vibratory alerts when glucose
levels exceed or are predicted to exceed high or low pre-selected thresh-
olds, or when glucose levels rapidly rise or fall. These alert settings should
be discussed, as unnecessarily tight settings may lead to excessive
alarms, leading to alarm fatigue and/or anxiety for children or their care-
givers. CGM systems display trend arrows in addition to glucose values.
Insulin dosing can be anticipatorily adjusted based on the direction and
angle of the arrow, which indicate rate of change. Earlier approaches
included increasing or decreasing insulin doses by 10%-20% based on
how quickly glucose levels were changing.®> Newer guidance suggests a
specific number of units to increase or decrease based on the individual
person's correction factor.>® While these algorithms may be helpful for
some children and families, it is unknown how much this improves glyce-
mic management in children.

Integration of CGM into diabetes care requires an additional level
of education, as well as time and effort from the child/adolescent,
family, and diabetes care team. Data from CGM systems can greatly
enhance the usefulness of the ambulatory care visit. Glucose monitor-
ing device data (either from BGM meters or CGM meters) can be
downloaded onto the family's home computer or uploaded to the
manufacturer's web platform for family review and for transmission
electronically to the diabetes care team before routine ambulatory
care visits or when families require advice on management. This facili-
tates the contact between the family and the diabetes care team,
allowing for an effective teleconsultation and promoting “shared
decision-making”.

Most CGM systems have similar versions of the AGP, which is a
standardized glucose report that allows for visualization of daily
curves of glucose, median (50%) glucose values and percentage of
TIR, time below range (TBR) and time above range (TAR) for the
reported period (Figure 3). Clinicians should focus on patterns of gly-
caemia, and less about single days. It is recommended that diabetes
clinicians review 14 days of data for adequate decision-making,®’
which can either be done ahead of time if the person with diabetes
downloads their device at home, or can be done at the time of the
clinical visit.

The CGM data should be reviewed in consultation with the
family to promote a shared decision-making approach and a learn-
ing opportunity for the family on how to interpret data themselves.
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Example of an Ambulatory Glucose profile (AGP)

GLUCOSE STATISTICS AND TARGETS TIME IN RANGES

8 April 2022 - 21 April 2022 14 Days

% Time Sensor is Active 92% ‘ Very High
High

Gluceas Ranges Targats " )

Target Range
Low

Average Glucose 74 — ™

Glucose Management Indicator (GMI) 6.5% or 48 mmol/mol - Very Low

Glucose Variability 33.4%
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AMBULATORY GLUCOSE PROFILE (AGP)
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FIGURE 3 Ambulatory glucose profile (AGP)
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Typically, patterns of hypoglycemia should be addressed first with
insulin dosing adjustments or behavioral instruction (counting car-
bohydrates, timing of insulin doses). Thereafter, patterns of hyper-
glycemia should be evaluated, and potential causes identified and
addressed. In general, clinicians should consider making 1 or 2 dos-
ing or behavioral changes at a time, as too many changes may con-
fuse the family or lead to new unintentional effects on glucose
patterns.

(Please also refer to ISPAD 2022 Consensus Guidelines Chapter 16

“Technology: Glucose monitoring”).

9 | TELEMEDICINE AND TELEHEALTH

Telemedicine and telehealth can be described as the use of telecom-
munications to deliver health services, including interactive, consulta-
tive, and diagnostic services.*®” The most used approaches are
virtual visits via video, telephone, or live chat. Telehealth also includes
chat-based interactions to transmit health data to healthcare pro-
viders to review and deliver a consultation, diagnosis, or treatment
plan.®* Other approaches are remote monitoring and technology-
enabled modalities, for example, physician-to-physician consultation

and diabetes education to the families.>?

1%

AGP report is displayed for 14 days of sensor
wear

13% Time in Range Recommendations

> 70% of readings between 3.9-10.0 mmol/L
(70-180mg/dl)

K < 4% of readings < 3.9mmol/L (<70mg/dI)
o < 1% of readings < 3.0mmol/L (<54mg/dl)
< 25% of readings > 10.0 mmol/L (>180mg/dl)
< 5% of readings > 13.9 mmol/L (>250 mg/dI)

. Blueline: is the median the median
glucose of that particular hour of the day

. Dark blue area indicates the interquartile
range or 50% of all values(area between
the 25t and 75t percentiles)

. Lighter blue area (between the 10t and
90" percentile lines) indicate that only
10% of glucose reading are above or
below that values

9.1

Evidence for feasibility and positive results

Diabetes is well-suited for telemedicine given that the individual's treat-
ment data can be recorded and shared electronically. Recent studies
have shown that video consultation is feasible for diabetes clinic

40-42 and psychosocial counseling in young adults with diabetes*®

visits
(Figure 4A). The care concept of the diabetes clinics in the Netherlands,
for example, has shown for many years how in-person care for children
supplemented by multiple contacts via video, telephone, and email can
improve the outcome of children with diabetes.** Some qualitative stud-
ies*>4¢ have reported high levels of satisfaction with telemedicine use
among study participants and diabetes care team members, as telemedi-
cine visits can help to overcome barriers related to time and travel dis-
tance and offer increased flexibility, feeling of security and more
frequent appointments for families. Nevertheless, the level of telemedi-
cine that can be achieved is highly dependent on the infrastructure avail-
able and affordability of smartphone/internet technology.

Historically, ambulatory diabetes care has taken place primarily as
face-to-face consultations in a diabetes outpatient clinic. However,
the organizational design of ambulatory care for children and ado-
lescents with diabetes depends on many factors, including the
ratio of diabetes providers for the number of children requiring

care in a region and the size of the catchment area. Depending on
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(A)

Video visits for children with diabetes

Cloud-based
diabetes software

data to cloud-based software

can save the data as a pfd.

team access to their data in the cloud-based software.

* Many insulin pumps and CGM systems transfer the data from their corre-

sponding user app directly to the software.

Upload by the Family of CGM, insulin and therapy

* Virtually any software, whether installed locally on the PC or cloud-based,

Download of CGM, insulin and other therapy data
Data analysis and commentar

* Positive, motivational commentary on the data and why adjustments to the
therapy are being recommended. Use of comment function and highlighter

« Families can either send the data directly to the diabetes team or give the in pdfs.

* Option 1: Send the data pdf to the family in an encrypted email so that they
can actively prepare.

* Option 2: Share the screen and discuss the data during the video consultation.

Video consultation and/or additional contact via

(@) o) phone or e-mail
fa)

Child with diabetes

* If possible: HbA1c Home-Test as a supplement to Software-GMI

* Give technical advice e.g. trend arrows, temporal basal rate

* Provide advice on psycho-social and legal issues

* Favour empowerment-based counselling and shared decision-making

* Discuss trends, TIR, TBR, changes in insulin and other settings (OI

and caregiver (

) Diabetes team member

Step by step tutorial: incorporating video consultation into lo

1. Preparation

1. Ensure that families have the required equipment (smartphone,

or computer with camera and microphone) and diabetes software.
Instal professional video chat software for the team.

2. Discuss appropriate data protection measures
3. Test of hardware and software

4. Provide information For families on how to upload diabetes data and
how to use the video chat program

5. Clarify financing of video consultations as a supplement or replace-
ment for outpatient consultations

3. Process
1. How can patients register for video consultation?

2. Which team members will perform video consultation?

3. What will be the duration/timing of the appointments? If the objective
is to make small adjustments to the therapy, then more frequent, but
shorter, sessions are a good option.

4. Should families view the data pdfs before the video appointment?
Preliminary work on CGM data by parents and young adults is desirable,
but it takes time for healthcare professionals to pre-send the data pdf
with comments

2. Integration
1. Define type of integration into previous outpatient care: 9 °

Video consultation can be offered as an occasional replace-

ment, as a regular replacement with higher frequency of appointments
in the Virtual Clinic, or as an Add-on to supplement regular outpatient
consultations

2. Define target groups e.g. younger children for Add-on or children with
AID systems, children with good or suboptimal metabolic control, or
children living far away from the diabetes team, for preferable treatment
in a Virtual Clinic

3. Explain to families the new mix of in-person and virtual appointments
and its advantages, but also the tasks for parents (uploading data, kee-
ping appointments, switching to phone call in case of technical problems)

4. The video consultation '_'|

1. Prepare the data PDF (if not already done): Highlight GMI, TiR, e
TaB, TbR and improvements (e.g. infusion set changes, number of injecti-
ons) and identify the ,best days”when metabolic control was very good

2. Check camera position (should be at eye level) and background

3. Explain curves, trends and statistical measures, mention successful
days and actions and discuss issues needing attention

4. Discuss the insulin setting
S. Schedule a new appointment

Postponed and missed appointments: call the family and investigate the
reasons for not responding

© Universititsklinikum Schleswig-Holstein

© Universititsklinikum Schleswig-Holstein

FIGURE 4 (A) Video visits in detail. (B) Video-consultation step by step

the clinic resources and the individual patient's circumstances, it Telemedicine may provide an opportunity to explore the promo-

may not always be possible for each individual to achieve the mini- tion of equitable care; however, limited access to hardware and soft-
mum of one in-person visit with the diabetes care team every ware required for video consultations may conversely exacerbate

3 months. inequities. Taking into account available staff and time resources, it
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may also be important to consider whether more frequent but shorter

video consultations may allow for better use of existing resources.

9.2 | Two models of telemedicine and telehealth

A typical synchronous (live and interactive) video consultation can
offer a virtual environment that is comparable to the outpatient clinic
experience through image and audio transmission. The prerequisite
for effective video consultation is the transmission and joint viewing
of data that include BGM or CGM, as well as information about insulin
administration and meals. The storage and graphical presentation of
CGM, insulin pump, insulin pen and other data in cloud-based soft-
ware has made virtual review of therapy data feasible before, during,
and after a video consultation. In comparison, asynchronous telemedi-
cine is time-delayed communication, often via email or an electronic
medical record portal, between health care providers and persons
with diabetes. People with diabetes and their families can contact
their care team between clinic visits and then receive feedback in a

defined time window.

9.3 | Requirements for implementation of
telemedicine

Appropriate staffing models to support video consultations and pro-
cesses of care to support billing and prescription issues for telemedi-
cine visits need to be clarified and established. This could involve both
information technology (IT) support as part of the team and/or team
training in technology literacy. Interventions and challenges for
restructuring of a diabetes outpatient clinic to successfully include
telemedicine and video consultation were assessed especially during
the COVID-19 pandemic.23474® A first important step is to ensure
that individuals with diabetes can actively upload their data to a dia-
betes software and receive technical help, if necessary. Passive data
upload and sharing may be available once an app has been linked to
the software account. It will be necessary to revise the outpatient care
workflows, provide video contacts, and redistribute roles and respon-
sibilities (Figure 4B). To enhance the efficiency of telemedicine, it will
be important to overcome the issue of interoperability of the different
software solutions, which often do not allow data from different med-
ical devices to be merged.

An advantage of telemedicine is the use of mobile health prod-
ucts (e.g., apps), emails or short text messages to allow extra con-
tacts with families. In the past few years, telemedicine has proven
to be feasible for diabetic retinopathy screening using digital pho-
tographs of the fundus, which are forwarded and analyzed by a dis-
tant eye-care specialist/ophthalmologist. In a meta-analysis, the
accuracy of telemedicine retinopathy screening was high.*? In a
recent study, the use of a non-mydriatic camera in the diabetes
outpatient clinic has been a suitable option to implement retinopa-
thy screening recommendations in the pediatric outpatient

appointment.”®

Telemedicine services can be an excellent addition to the ongoing
outpatient care of children and adolescents with diabetes, by provid-
ing an increased frequency of counseling contacts and various addi-
tional modes of contact with or access to online diabetes education or
expert advice, when needed (Figure S1).

As a result, telemedicine can play an important role in improving
access to health care, if a family is equipped with internet access and
the requisite diabetes technology and software to record data and

share data.

10 | TRANSITION TO ADULT CARE

T1D is commonly diagnosed in childhood but requires lifelong medical
care involving both pediatric and adult healthcare systems.®'>2
Planned transition between pediatric and adult health care is a pur-
poseful process over time>® distinguished from transfer of care, which
is a discrete point at which the provider or care setting changes. Both
transition preparation and transfer between health systems occur in
parallel with the broader developmental task of moving from adoles-
cence to adulthood. Emerging adulthood (late teens through mid-
twenties) is recognized as an interval marked by increasing indepen-
dence and exploration of educational, vocational, social, and financial
challenges and opportunities.>® For emerging adults with diabetes,
this developmental stage is often also associated with increasing
responsibility for self-management as parental involvement in diabe-
tes care and oversight decreases.>® Emerging adults may also have a
developmentally normative sense of invulnerability, where one dis-
counts risk to future health.>® Therefore, even though transition is an
expected process as adolescents age out of pediatric care, the chal-
lenge of integrating increased responsibility of diabetes management
occurs in the broader context of competing life priorities, which may
contribute to lapses in care and deterioration of glycemic manage-
ment often observed in this population.>”~°

Reports from centers in different countries, including those with
universal health insurance systems, demonstrate that between 25%
and 65% of young adults experience gaps between pediatric and adult

diabetes care for significant periods of time®1 43

and express dissatis-
faction with the transition experience.®*~%¢ Adverse diabetes-related
outcomes, including suboptimal glycemic targets, increased diabetes-
related hospitalizations post-transfer, emergence of chronic diabetes
complications and premature mortality have been widely
reported.®”"*

In response, clinical guidelines and a growing body of literature
recognize the significance of planned transition from pediatric settings
to adult receivership models for emerging adults with diabetes to miti-
gate the risk of adverse outcomes.’>? Anticipatory guidance and
identification of modifiable factors, such as transition readiness, self-
management skills and psychosocial supports, can promote higher
levels of success as indicated by individual-reported satisfaction with

587273 effective self-management post transfer, and decreased

care,
gaps in care.”*”> Discussion about transition to another care team or

diabetes care provider at multiple visits before transfer occurs helps
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young people prepare for transition.”® In addition, providing counsel-
ing on how care and practices may differ in adult clinics may be help-
ful to teens.>®> Peer mentoring can be effective to share experiences
and organize ways to overcome social barriers to diabetes care that

may not be addressed in a medical context.””

A 2011 joint consensus statement,”®

along with related resources
from Got Transition/Center for Health Care Transition Improvement
(www.gottransition.org), set forth specific health care system recom-
mendations and guidelines for planning the transition from pediatric to
adult care that include establishing: (1) clinic transition policy; (2) mecha-
nism for tracking persons with diabetes; (3) readiness assessment to
identify individual-specific health care needs; (4) longitudinal transition
planning; (5) facilitated transfer of care process; and (6) successful
transfer completion confirmation. In parallel, recommendations for suc-
cessful adult receivership include communication between providers,
reassessment of knowledge and skills after transfer to adult care, estab-
lishing new trusting relationships, addressing psychosocial needs, and a
team-based approach.”?%° A joint effort sponsored by several organiza-
tions including ISPAD provides a tool kit of ready to use resources for
transition preparation and successful transfer of care available online:
(https://www.endocrine.org/improving-practice/transitions#t1d).

There are methodological challenges to systematically evaluate
the impact of transition interventions and compare outcomes, based
on heterogenous models of pediatric and adult care (Figure 5A). The
age and process of transfer to an adult clinic varies by location and
health care delivery system, and is influenced by local practices and
resources, young people with diabetes and family preferences, and
national policies. Descriptive reports of transition programs, system-

atic reviews of the literature, and clinical trials®'-8>

provide insights
into existing models and evidence. There are several reported pro-
cesses for transition between pediatric and adult care, outlined in

Figure 5B.

e Structured transition programs that include developmentally tai-
lored diabetes education, case management, and clinical care have
demonstrated proof of concept in improving glycemic outcomes
and health care utilization among young adults previously with a
history of or risk for lapses in care.®3-87

e Programs featuring transition coordinators, or “patient navigators”
decrease post-transition gaps and improve post-transition clinic
attendance and have reduced DKA rates. The role of navigator
may be a community health coach, social worker, or diabetes nurse,
whose role is to coordinate setting up appointments, address
transportation or financial barriers, and make phone calls to con-
firm successful transfer.88-71

e There are established models that provide case management for
the adolescent during a transition process that lasts at least 1 year
(www.btp-ev.de).”?

e Physician continuity between pediatric and adult health care sys-
tems can provide a level of familiarity to ease changes in health
care settings. Joint attendance of pediatric and adult diabetes care
providers at the last pediatric clinic visit and first adult clinic

appointment may be beneficial, although this is not always feasible.

Integrated model Distinct pediatric

within same e wiidh s and adult care
health system
center systems
Pediatric Care

Adult Care ‘

Adult Care

Transition
coordinators or
“patient
navigators”:
coordinating role
setting up
appointments,
addressing
transportation or
financial barriers,
and making
phone calls to
confirm successful
transfer
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adult providers,
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Adult clinic receivership for successful transfer of care

FIGURE 5 (A) Transition models to adult care: Transition models
vary in physical proximity, sharing of medical records, and care
providers (as indicated by distance and solid or dotted lines in model).
Strategies for building connections between pediatric and adult
diabetes providers needs to be tailored to local contexts.

(B) Transition process to adult care

Alternatively, a combined adolescent/young adult clinic with both

pediatric and adult diabetes specialists has been proposed as an

optimal model of transition to adult care.”®~%>

e Innovative uses of technology including telemedicine and shared
medical appointments can simultaneously reduce barriers to in-
person visits and provide peer support.”®~7® Web-based and text
messaging interventions have also been used to engage adoles-
cents with chronic conditions between visits.”>1%° As COVID-19
has catalyzed the use of telemedicine, uptake of video telehealth
visits has been increasingly tested in the setting of adolescent care.

e Adult providers play an essential role in caring for emerging adults
with diabetes by receiving them from pediatric care and maintain-
ing health throughout the lifespan. Adult receivership practices
should be in place to facilitate ongoing education, clinical support,

and promotion of self-management initiated in pediatric care.”?°

In summary, when moving between pediatric and adult health
systems, emerging adults have to balance the demands of self-
management with competing life priorities, which contribute to a risk

for deterioration of glycemic management with associated increased
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mortality and morbidity. Based on available evidence and clinical recom-
mendations, a planned, structured transition approach is multi-faceted
with elements of longitudinal preparation in pediatric care, active
engagement by persons with diabetes and their families in readiness
assessments, psychosocial evaluation and interventions, peer support,
health navigation guidance, communication between providers, and adult
receivership clinics. There is an ongoing need for consensus on meaning-
ful outcome measures to support further rigorous evaluation of interven-
tion studies. In the interim, clinics are encouraged to utilize available free
resources to promote an organized approach to transition within the

structure of their specific local health systems.

11 | BARRIERS TO OPTIMAL CARE

There are many potential barriers to delivering optimal ambulatory
diabetes care, which can be broadly categorized as those related to
(Table S1):

i. The organization and infrastructure of health care services,
including the accessibility, availability, and affordability of care.
Barriers related to infrastructure of care include the distance the
individual with diabetes must travel to a diabetes center, inconve-
nient clinic appointment times, restricted reimbursement, and the
shortage and time constraints of physicians trained in diabetes
management.’°1192  potential  solutions to  accessibility/
availability barriers are to offer local diabetes clinic options or, in
cases where organizing smaller diabetes centers or regular out-
reach clinics is not feasible, training local primary care physicians,
implementing a shared electronic medical record to track the
child's care and identify “red flags” that might impact motivation
and clinic visit attendance. Virtual hub-and-spoke networks can
be organized in order to disseminate knowledge in underserved
areas and support primary care physicians.'°31%4 The use of tele-
medicine provides a potential practical solution to overcome the
barriers related to travel and the absence of local expertise in dia-
betes management.2>1%% Where affordability of care is the main
barrier, efforts should focus on advocacy for reimbursement, as
well as promoting collaborations between local/national govern-
ment agencies and diabetes advocacy groups.

ii. Social determinants of health, including a) socioeconomic status and
related housing and food insecurity, as well as limited access to
social security, b) educational status and literacy, c) neighborhood
and built environment that can provide access to healthy eating and
space for exercise, and d) determinants of social context and cohe-
sion, such as incarceration, domestic violence, substance abuse, as
well as discrimination and stigma. Minority status, a crucial social
determinant of health that encompasses most of these factors, is
discussed separately.'%¢1%7 These factors have been consistently
correlated with suboptimal glycemic outcomes and clinic atten-
dance, highlighting the importance of focusing on these fac-
tors.108,109

Screening for social determinants of health could help identify

issues affecting diabetes management and overcome communication

gaps between diabetes care providers and young people with diabe-
tes and their families.21%11? Stigma is perceived in 36-78% of people
with diabetes even in socially sensitive societies.*'? Integration and
acceptance should begin in the school setting and be supported at
the community level through educational campaigns.Diabetes care
teams should consult resources on social determinants of health that
are currently available from various organizations'®” and assist fami-
lies to use community services if social needs are identified.

iii. Psychological factors/individual perceptions and needs that per-
tain to the acceptability of care. The perception of the child and
their family regarding the burden of diabetes management in
their everyday life should be acknowledged. Some families may
underestimate the usefulness of structured educational programs,
regular clinic attendance or even the benefits of efficient self-
management and good glycemic management, and they might
feel already self-confident and empowered, even if diabetes is not
optimally managed.**2 It is crucial that the diabetes team identify and
address these issues,**11> by providing problem-oriented interactive
education that may include integrating technology, revisiting daily
routines and treatment options, ensuring mental health support, and
restoring communication and balance within the family.1*6-1% Lan-

guage used by the diabetes care team is crucial for building a strong

relationship. It should be kept accessible and simple, motivating, com-
passionate, yet realistic, not judging or shaming and adjusted to the
personal preferences of the child with diabetes.*?°

The presence of mental health comorbidities and family conflicts
can influence diabetes management as well.*2222 Available tools
should be used to screen for and identify mental health comorbidities
and barriers to diabetes self-care 1237131

Barriers to incorporate the use of technology in daily diabetes care
should also be considered in young people with T1D.232-134 These may
include concerns about (i) increased burden on diabetes management
(overwhelming data, difficulties in downloading and data interpretation,
alarms, faulty devices); (i) therapeutic effectiveness of the devices (mis-
trust of automated decision making technology, inaccuracy of measure-
ments); (i) physical interference of the devices (adhesion and insertion
issues, multiple devices, body image, “public display” of diabetes, inter-
ference with daily activities and exercise).’>>"1%7 |n some cases, even the
diabetes care team can be reluctant to actively introduce technology,
being themselves overwhelmed by the extra burden related to its imple-
mentation.?*813? The sustained benefit of the use of technology on met-
abolic control and quality of life of children, adolescents and young

adults with T1D is by itself the most rewarding motivation.

12 | CAREFORCHILDREN FROM
MINORITY GROUPS AND CHILDREN OF
RECENT IMMIGRANTS: A PRACTICAL
APPROACH

Globalization and migration are great challenges to health care sys-
tems. The recent fluxes of immigrants and refugees have changed the
characteristics of the populations accessing the healthcare services in
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the host countries, requiring changes of the local diabetes care team
to address the needs of these people. Data demonstrates that children
with diabetes from migrant/minority families have less favorable gly-
cemic outcomes, higher body mass index, less physical activity, lower
utilization of technologies and higher frequency of diabetes-related
hospitalization than native populations (Table 52).140:141

As immigrants and refugees are usually not aware of the health
insurance policies and organization of the heath system of their host
countries, it must be ensured that children with diabetes have unrest-
ricted access to a safe location to store insulin, glucagon, diabetes
management-related consumables, and devices and that instructions
are well understood and followed. Key points related to the ambula-
tory diabetes care of children from minority groups and immigrant

populations are:

e Define structured pathways of care for the initial visits.

e Assign a regular provider for each child

e Provide home and school visits, when possible.

e When available, dedicated staff members known as “patient navi-
gators” may help families with T1D through the healthcare system
(e.g., set up appointments for doctor visits and medical tests, assist
with obtaining financial, legal, and social support if needed).1#>143

e Licensed interpreters must be used to support the diabetes team in
understanding some of the cultural norms. If a licensed interpreter
is not available, a non-family member may serve as an interpreter.
The child or other family members should only be used as an inter-
preter if no other option is available.

e Translation of educational material, diabetes management plans,
instructions for emergencies, as well as important administrative
forms (i.e., informed consent for the use of personal data) in the
most common preferred language. If possible, medical certificates
that accompany the child should also be translated.*##-14¢

e The diabetes team should be aware and familiar with cultural dif-
ferences that may have an impact on diabetes management.
Where available, cultural and language specific materials should be
used (i.e., Translation and Cultural Adaptation of the “Barriers to
Diabetes Adherence” into Arabic Context, picture-based
carbohydrate-counting resource for Somalis, etc.) as well as sensi-
tive toolboxes such as EthnoMed (www.ethnomed.org).147 Specific
guidelines for the management of diabetes during Ramadan or
other religious fasting are available and should be discussed with
specific families (See related ISPAD 2022 Consensus Guidelines
Chapter 24 on Ramadan and other religions fasting by young people
with diabetes).

12.1 | Racial disparities

It is important to recognize the presence of racial disparities in the
provision of ambulatory diabetes care. Studies have shown differ-
ences in the receipt of recommended screening for diabetes-related
complications and comorbidities, based on race/ethnicity.**®*4’ Racial

disparities are particularly evident in the use of diabetes technology.

These differences cannot be solely attributed to lower socio-
economic status, educational level or health insurance status, but may
reflect lack of a culturally sensitive approach and systemic structural
racism.'*°"152 To overcome these barriers, efforts should be made to
actively support the use of technology for all in a trackable and
standardized way.

13 | EDUCATION AND LITERACY IN
DIABETES TECHNOLOGY

Diabetes technology has evolved rapidly and the number of youths
using advanced diabetes technologies has increased substantially in
the past decade. Youth with diabetes are routinely using CGM, smart
insulin pens, CSIlI using insulin pumps, and AID to support glucose
monitoring and insulin delivery for their day-to-day management.
Despite the rapid integration of diabetes technology into pediatric diabe-
tes care, there continue to be multiple barriers to the uptake, use, and
accessibility of diabetes technologies for youth with diabetes. Thus,
robust diabetes education, device training, and follow-up of children and
families are essential to minimize device discontinuation and maximize
proper device use to help achieve target glycemic outcomes.

Health care teams play an important role in setting realistic
expectations for the youth and family when starting on any new dia-
betes technology and ensuring an understanding of what devices can
and cannot do to support diabetes management.>® Technology selec-
tion must be appropriate for the youth with diabetes. While device
companies offer online tutorials and training videos, as well as written
materials on their use, structured education delivered by the care
team can provide youth and families with practical guidance to sup-
port the successful adoption and use of technologies.

Historically, structured, person-centered, and empowerment-
based education programs for diabetes technology use have been
delivered mostly in-person by a certified diabetes specialist. With the
expansion of telehealth services during the COVID-19 pandemic, vir-
tual training sessions to start diabetes technology have been shown
to be feasible since CGM and insulin pump data can be uploaded from
home and accessed remotely by care teams.*>4"157

Since multiple caregivers are generally involved in a child's care
(e.g., babysitters, daycare providers, school nurses, teachers), educa-
tion and support must extend beyond the youth and family in pediat-
ric diabetes care. In addition, routine clinic visits should be used to re-
evaluate the benefit being achieved by and the adequacy of use of
the diabetes technology by the medical provider.>® If there is a lack
of measurable benefit, or a concern about safe use of the technology,
ongoing training and education in the use of diabetes technologies for
youth and their families should be provided, especially given that the
technologies are constantly being improved and updated. Studies
examining re-education of more experienced insulin pump users,
showed reduced frequency of hypoglycemic events and slightly
improved HbA1c levels.>?

Deficiencies in literacy and numeracy can make diabetes educa-

tion and the use of diabetes technology very difficult. Pictorial
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materials can be developed to assist with these situations. Innovative
measures can be used, such as teaching the mother or child to draw
the numbers because they cannot write them, providing pre-marked
syringes (wrapped with colored tape to mark the dose), and using
color coding to designate doses of insulin based on proximity of glu-
cose reading to target range. Somewhat similar is the problem of mul-
tiple languages or dialects as educational and instructional materials
may not be available in the local language. Finally, education should
be provided in a developmentally appropriate format that meets the
behavioral and emotional needs of a growing child and family. To sup-
port the incorporation of child-centered language, the act of play can
be used to introduce information about diabetes technology in an
age-appropriate manner.2¢® Given the potential of play-based strate-
gies providing the child with positive experiences related to their
ongoing diabetes care and their interactions with the diabetes team,
certified child life specialists can be incorporated as members of the
multidisciplinary care team.

Health care team members training and supporting the youth and
family on the use of diabetes technology must be proficient with all glu-
cose monitoring and insulin delivery technologies available to prescribe
to their persons with diabetes. Teams should develop formal standards,
which set out the core competencies expected of staff delivering diabe-
tes technology education and care.? In addition, to support requisite
expertise on the multidisciplinary care team, teams should consider:

e Having at least one staff member with formal training in the use of
each diabetes technology device approved for use for their young
children with diabetes

e Providing guidance to the entire care team on available systems
and their suitability for different types of users

o Offering relevant continued professional development, if available,
to the entire care team and encouraging the use of demonstration
systems to support understanding of the functionality of advanced

diabetes technologies

Applications (apps) for smartphones designed to support diabetes
self-management offer an additional tool for supporting diabetes edu-
cation and self-management. These include apps for tracking data
(e.g., blood glucose values, insulin doses, and carbohydrate counting),
apps for teaching and training, and food reference databases. While
the growth of digital health apps has the potential to offer benefit to
youth with diabetes, the available evidence on the safety and effec-
tiveness of mobile health apps for diabetes remains limited.*¢?
Regardless, given the growing use of diabetes apps, health team mem-
bers should be knowledgeable about commonly used apps and their
strengths and weaknesses. Further, care team members should be
comfortable on how to support youth and their families on the use of
digital health apps to augment diabetes management, as well as
inform them about the privacy risks and steps that can be taken to
keep data confidential and secure.

Please also refer to ISPAD 2022 Consensus Guidelines Chapter 16
“Technology: Glucose monitoring”; and Chapter 17 “Technology: Insulin

Delivery”).

14 | CHILDREN WITH DIABETES AT
SCHOOL: HOW TO INTEGRATE DIABETES
MANAGEMENT IN A SCHOOL SETTING

Children with diabetes have the same right to participate in education
as their peers without diabetes. However, data show they are at
higher risk from being excluded from school.2¢®

Normalization of day-to-day living and functioning in the school
settings for children should be a primary goal of diabetes care. Chil-
dren spend 40%-50% of their waking hours in school, and much of
their socialization skills is learned there.

The outpatient diabetes team should work closely with schools
and empower school staff through education and provision of rele-
vant and appropriate information, to confidently look after children
with diabetes. The diabetes team should also support the school and
family in developing the diabetes management plan and update it as
needed.

A designed member of the diabetes team (often a diabetes educa-
tor/nurse) should be the point of contact for school staff and be avail-
able to provide regular training/support and be contacted should the
staff require assistance during school hours.

For additional information see ISPAD 2022 Consensus Guidelines,
Chapter 22 “Management and support of children and adolescents with
T1D in school”.

15 | CHILDREN WITH DIABETES IN
ORGANIZED CAMPS

Diabetes camp (or diabetes school camp) is an educational activity
developed for children, adolescents and young adults with diabetes, in
a setting located outside the hospital. Diabetes camps have been
organized since the first half of the 20th century, soon after the intro-
duction of insulin to treat people with diabetes.'®* Diabetes camps
provide a typical camping experience of different durations and usu-
ally include a variety of activities.*>

Many local and national diabetes organizations manage residen-
tial and day camps for children and adolescents with diabetes. It is
estimated that worldwide 15,000-20,000 young people attend diabe-
tes camps annually.*®* Diabetes camps are usually staffed by profes-
sionals and volunteers trained in the management of children with
diabetes. Please see Box 3 for details of requirements of Diabetes
Camps.

Diabetes camps offer children and adolescents the opportunity to
enjoy a camping experience in a safe environment and to experience a
setting where caring for diabetes is a shared experience with other
campers who also have diabetes. During their camp experience, many
children learn more about how to care for their diabetes.

Most camps provide some education on diabetes management,
either in planned formal sessions or, more commonly, by taking
advantage of helping campers “learn by doing” and of “teachable
moments” to discuss topics one-on-one or in a group. However, camp

staff should understand that the primary goal of camp is to provide an
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BOX 3 Camps specializing in children with
diabetes should have

o Adequately trained staff

e Presence of a complete diabetes team, including

o At least 1 physician serving as camp coordinator

o At least 1 pediatrician/pediatric resident per
10 campers

o At least 1 nurse per 5 campers

o At least 1 dietitian and 1 psychologist

o An adequate number of educators/entertainers for the
regular operation of the camp

e Available insulin and consumables to meet children's
needs

e Knowledge of insulin dose adjustments (considering an
increased level of activity)

e An understanding of how to manage different glucose

sensors, pumps and algorithms

o A staff trained to recognize and treat hypoglycemia and
ketosis (and decide when referral to a medical facility is
necessary)

e A member with knowledge of nutrition, carbohydrate
content of meals, and the principles of insulin doses
adjusting for variable carbohydrate content of meals

e A plan to maintain a log of each camper's glucose levels
and insulin doses

e What is necessary to manage sick day, trauma or initial
medical emergency

enjoyable experience for each child and to interact with other children
with diabetes in a safe environment.***'% Camps can also be valu-
able venues to test a new technology (CGM, pump, algorithm, drug) in
children and adolescents with diabetes in a real-life setting.*¢”-1%?
Furthermore, camps can be used to conduct studies in a small group
of people, to evaluate different aspects of the disease (such as physi-

)170 or to evaluate a clinical algorithm.171

cal or psychological

Many national organizations have position statements or guide-
lines for the care of children with diabetes in a camp setting. These
are valuable references and should be reviewed by camp medical

directors to ensure that national standards are used.'®>

16 | QUALITY OF CARE, STRUCTURE OF
CARE, PROCESSES OF CARE AND
OUTCOMES

Despite remarkable advances in pharmacology and diabetes device
technology, many people with diabetes continue to experience sub-
optimal health outcomes.!”>”3 Diabetes centers need methods to

evaluate and enhance the quality and equity of the services they

IntermationalSocety for Pediatc
i Adlescet Disbetes

provide and the outcomes of their management.2’# Given the com-
plexity of diabetes management, a multifaceted approach that inte-
grates psychosocial supports,*? recognizes contributions of social
determinants of health,'”> leverages information science,'”® and
application of QI methodology'’” is needed to complement emerging
therapeutic modalities for diabetes.

Ql methods describe a systematic and continuous approach to
accomplish measurable change in a process or outcome of care.t”817?
Reliable implementation of evidence-based care processes, such as
uptake of diabetes technology and rates of preventative screening
laboratory tests and services, predictably precede improvements in
clinical outcome measures such as HbAlc, TIR, severe hypoglycemia,
quality of life, and reduced long-term complications of retinopathy or
nephropathy.

The impact of features such as composition of diabetes care
team, access to care and costs, frequency of visits, type of encounter
via telehealth or in-person, community and peer supports on clinical
outcomes remains an important topic for health services research in
in pediatric diabetes and is an emerging area for further Ql efforts.
Across categories of structure, process, and outcomes, selection of
meaningful measures is essential to the practice of QI to monitor pro-
gress and direct interventions. Increasingly, there is recognition of the
importance of metrics beyond HbA1c alone to describe salient ele-
ments of care delivery, diabetes management, and lived
experience.®°7182 Efforts towards inclusion of individual-reported
outcomes, collaborating with people with diabetes and families in QI
initiatives, addressing social determinants of health, and screening for
common comorbidities associated with diabetes offer further oppor-
tunities for an even more comprehensive understanding of quality
assessment of pediatric diabetes services.

Diabetes registries can be an important tool for population man-
agement at individual centers, Ql, and benchmarking across collabora-
tive centers.?® Benchmark reporting that evaluates effectiveness of
diabetes care measured against guidelines for standard practices can
promote accountability and system wide improvements in diabetes
care.r74184-18% \When data transparency through benchmarking is
combined with QI methods and open sharing of best practices, it is
possible to accelerate and sustain process improvements and measur-
able changes in outcomes.'?® The international SWEET registry
showed worldwide improvement of HbAlc and increased use of dia-
betes technology associated with twice yearly benchmarking.*?* The
Swedish National Pediatric Registry (SWEDIABKIDS) is an example of
a national QI collaborative that observed a sustained decrease in
mean HbA1lc level for children 0-18 years from baseline of
62.6 mmol/mol (7.9%) in 2010 to 56.9 mmol/mol (7.4%) in
201472173 and continues to be a leader in pediatric diabetes
outcomes.

Involvement of governments and policy makers facilitates pro-
vision of adequate resources that are required for high quality dia-
betes care. It should be a priority to collect and provide information
on cost of care and long-term cost-effectiveness data of optimal
care of children with diabetes to governments and health care

agencies.
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17 | BALANCING COSTS AND BENEFITS IN
DIABETES CARE

Diabetes imposes a large economic burden on the individuals, their

194195 \which is likely

families, national health systems, and countries,
underestimated in low-income and middle-income countries (LMICs),
due to the scarcity of representative population-based information
and premature deaths before diagnosis. In other areas of the world,
these numbers are also underestimated because they do not account
for loss of quality of life, loss of productivity as well as burden of care
on the families.

Analysis of costs of care is important in helping to determine
appropriate recommendations for care and in health policy decision-
making.2”® The total health care expenditure for diabetes was esti-
mated to be greater than USD$ 760 billion dollars and equivalent to
~12% of all global health expenditure.*?” It is of great concern that
~80% of all expenditure is associated with treatment of complica-
tions, suggesting their prevention could significantly reduce global
health costs.1?® There is vast disparity in health spending between
regions and countries. In 2019, only 14.8% of global diabetes health
expenditure was spent in LMICs, where 41.8% of people with diabe-
tes live.?”” A study in LMICs reported that annual inpatient and medi-
cation costs were the most expensive aspects of diabetes care, with a
high degree of cost variability. Reported annual inpatient costs ranged
from less than US$20 up to more than $1000, and medications alone
ranged from less than $20 per year to more than $500.1°? Studies by
the International Insulin Foundation found suboptimal access to insu-
lin in seven LMICs, with availability in only 20% of public sector out-
lets in Mali and Mozambique.2®°

Despite promising downward trends in mortality and disability-
adjusted life years (DALY) rates observed over the past three decades,
there remains a substantial gap in life expectancy between people
with T1D and the general population, even within high-income coun-
tries (HICs).2°* In Sweden, Scotland, and Taiwan, T1D resulted in
10.2-17.7 lost life years; this life-expectancy gap is more pronounced
among low-income settings with poor access to insulin.?°? A Swedish
study showed that higher life expectancy was correlated with lower
HbAZ1c and higher estimated glomerular filtration rate.2°®

The proportion of children with optimized glycemic outcomes
(HbA1c <7-5%) was estimated to be 32.4% in HICs, 27.5% in upper-mid-
dle-income countries (UMICs), 21.7% in LMICs, and 12.7% in low-income
countries (LICs). Notably over the past 15 years, on average about 76.4%
children with T1D globally were unable to achieve optimized glycemic
outcomes.?** Hence, an investment in gold standard care particularly
during childhood and adolescence should be advocated globally and it is
likely to lead to significant economic benefits. Improved glycemic out-
comes through adequate education, treatment modalities and regular
glucose monitoring can decrease the risk of complications. It is obvious
that regular home glucose monitoring is cost effective, decreasing costs
of diabetes care by reducing emergencies.

Both rapid- and long-acting analogs have been shown to reduce

the frequency of mild and moderate hypoglycemia. Given the reduced

incidence of hypoglycemia, newer analogs may be even more cost-
effective.?°> However, affordability for individuals remains a challenge
in many settings with cumulative markups ranging from 8.7% to
565.8%.2% In many LMICs, the price of insulin is paid for by the indi-
vidual or, in some contexts, subsidies are in place. By contrast, in most
HICs, various government-funded or health insurance schemes pro-
vide some form of financial protection, either ensuring that insulin is
provided for free to the individual or, at least, that the person does
not bear the full cost.?%”

The most notable change in diabetes management over the past
5-7 years has been the substantial increase in use of CGM which has
led to a reduction in HbA1c.2”2 The increase in CGM use has been
most prominent among young children, giving parents the ability to
monitor glucose data remotely. The early adoption of insulin pumps
and CGM are associated with less frequent hospital admissions due to
diabetes ketoacidosis compared with injection users. Among individ-
uals with diabetes using CGM, HbA1c concentrations were similar
among MDI users or insulin pump users.2%®

Studies on CSll versus MDI suggest that CSIl modestly lowers
HbA1c compared with MDI, but there is insufficient data on other
glycemic outcomes. In a study in socially disadvantaged young peo-
ple living in HICs, despite an overall suboptimal HbA1c, CSll led to

some improvement in glycemic outcomes.?®? A

large non-
randomized prospective study supported the idea of early CSIl initi-
ation following T1D diagnosis.?2® However, Blair and colleagues,
who compared clinical outcomes and costs associated with CSlI
versus MDI, concluded that CSIl was not clinically superior to MDI
when started at diagnosis and was associated with significantly
higher costs.??

AID systems might offer even better futures for children and
young adults living with T1D and could 1day be available in
LMICs.?? Both inpatient and outpatient trials have indicated that AID
are more effective than conventional therapy at achieving higher per-
centage of time in range, and reduced time in hypoglycemia and
hyperglycemia.?*® There are still no data comparing the costs of using
different insulin delivery systems.

Although the benefit of insulin analogs, CGM and AID systems
are well known, a large proportion of people with diabetes have
restricted access to such high-priced treatment modalities.*>® It is
important to continually reassess cost-effectiveness of insulin thera-
pies and technologies as advances are made and as outcomes data are
collected over longer periods of time. Advocacy for broad access and
affordability of optimal therapies is needed to ensure equitable deliv-

ery of care.
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