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Abstract: Type | diabetes (T1D) is a complex, chronic autoimmune disease that affects over 1.6 million people in the United States.
It is now understood that T1D may be undetected for many years while the disease progresses quietly without producing symptoms.
T1D can be identified through diabetes-related autoantibody screening and staged accordingly, enabling healthcare providers to
identify high-risk individuals in the early stages of the disease and either provide a stage-specific intervention or offer clinical trial
opportunities to preserve beta cell function and anticipate the onset of clinical T1D. Evidence-based clinical practice guidelines
currently do not exist for routine diabetes-related autoantibody screening of individuals at risk of developing T1D or of the general
population. The purpose of this article is to help clinicians acquire an understanding of the rationale and protocols recommended for
identifying patients at risk of developing T1D and monitoring such patients for autoimmune markers and progression of disease from
Stage 1 to Stage 3 (clinical disease).

Plain Language Summary: Type 1 diabetes (T1D) is a life-long condition where the body’s immune system (which normally fights
infection) mistakenly attacks cells in the pancreas that make insulin. Insulin allows one to use energy from food and controls blood
sugar levels. Without early recognition and treatment, high blood sugar can cause serious symptoms and life-threatening complica-
tions, such as diabetic ketoacidosis (DKA). DKA happens when there is very low insulin, and if not spotted early, it can cause coma
and death. T1D can occur at any age. The chance of getting T1D is higher if another family member has it. T1D progresses silently for
months or years before symptoms appear such as increased thirst, frequent urination, and unintentional weight loss. Healthcare
providers can now screen and identify people who are at early stages of T1D (without symptoms) with blood tests called
autoantibodies. Early detection through screening allows people to 1) learn about the disease before symptoms start and insulin is
needed, 2) potentially receive treatments that delay T1D progression, and 3) participate in research trials. By detecting T1D at early
stages, people can connect with the right care team and develop the skills needed to manage later stage T1D. Early detection has been
shown to prevent hospitalization and life-threatening conditions. Screening for T1D will help people maximize their opportunities to
delay T1D onset while preparing for diabetes care.
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Introduction

The year 2021 marked the centennial celebration of insulin’s discovery, which is recognized as one of the greatest breakthroughs
in diabetes treatment history.! While there have been many advances in the field of type 1 diabetes (T1D) since that first
discovery, screening and monitoring for T1D have been limited to research programs, primarily because of the lack of approved
treatments for the prevention of T1D.>* With the advent of teplizumab, a US Food and Drug Administration (FDA)-approved
treatment to delay the progression from Stage 2 to Stage 3 T1D, demand for screening may increase.”
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Graphical Abstract

Recommendations for Autoantibody Screening to Diagnose Type 1 Diabetes

» Primary care visits account for half of all medical office visits in the United States, making them important to screening,
monitoring, education, and treatment in persons at risk for type 1 diabetes
» Early screening and monitoring of type 1 diabetes raises awareness and may help reduce future complications
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* Repeat screening at any age if symptoms of high blood sugar present
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Globally, the number of people living with T1D was estimated to be approximately 8.4 million in 2021.° By 2040, the
prevalence is expected to increase to 13.5-17.4 million (60—107% higher than in 2021).> The prevalence and incidence vary
greatly from country to country. There are gaps in reported incidence data worldwide, with only 45% of the countries reporting
their own incidence data.® The age-standardized incidence of T1D is highest in Northern European countries (including
Finland and Sweden) and in a few countries in the Middle East and North Africa (including Kuwait and Algeria). India and the
United States have the most estimated incidence cases of T1D.® In the United States, over 1.8 million people (1.6 million
adults as well as 244,000 children and adolescents <20 years of age) have T1D, with an approximated annual increase of 1.9%
(although rates vary across regions) and greater increases in younger and minority populations.””

According to the Centers for Disease Control and Prevention, primary care visits accounted for 50.3% of all medical
office visits in the US in 2019. Often the first point of contact for patients, primary care practitioners provide critical
aspects of care, such as disease monitoring and secondary complication management. As such, general practitioners are
uniquely positioned to contribute to the care of patients at risk of T1D by assisting in appropriate screening, monitoring,
and education and suggesting strategies to prevent disease progression.

Extensive research has proven that T1D is a complex chronic autoimmune disease with both genetic and environmental
influences.'®'" Tt is now known that T1D may remain undetected for some time as the disease progresses insidiously and
without overt symptoms, leading to the eventual autoimmune-driven destruction of insulin-producing beta cells with resultant
insulin deficiency.'®'" While the long-term complications of T1D pose a significant threat to both the health and quality of life
of affected individuals, of more immediate concern is the increased risk of diabetic ketoacidosis (DKA), particularly among
the large percentage of individuals unaware of their diabetes until DKA occurs.'®!!

It is well-recognized that the detection and monitoring of early T1D significantly increase the number of individuals
diagnosed before progressing to a DKA event.'"™'®> T1D can be identified through diabetes-related autoantibody screen-
ing and staged according to the number of diabetes-related autoantibodies, level of dysglycemia, and presence of
symptoms. As discussed below, this enables primary healthcare providers (HCPs) in collaboration with specialists to
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identify high-risk individuals in the early stages of the disease and either provide a stage-specific intervention or offer
clinical trial opportunities.'"'® However, evidence-based clinical practice guidelines do not currently exist for routine
diabetes-related autoantibody screening of individuals at risk of developing T1D (eg, family members of those with
clinical T1D) or of the general population.'®

Stages of TID

Islet autoimmunity is defined as the presence of serum antibodies (diabetes-related autoantibodies) against islet antigens.
T1D can be subdivided into three distinct stages characterized by the number of diabetes-related autoantibodies present
and the degree of dysglycemia (Figure 1).'"!7:!8

In individuals with a genetic risk, the initial presence of diabetes-related autoantibodies peaks between 9 months and
2 years of age.”® Seroconversion from one to two of these diabetes-related autoantibodies is almost certainly prognostic of
clinical (Stage 3) diabetes.'*'" Risk of progression from single to multiple diabetes-related autoantibodies depends on several
factors, including age at first autoantibody detection, number of autoantibodies, autoantibody specificity, and autoantibody
titer.”' The risk of progressing from Stage 1 (euglycemia and >2 diabetes-related autoantibodies) to Stage 3, which is clinical,
symptomatic T1D, is 44% at 5 years, 70% at 10 years, and 84% at 15 years from the time of seroconversion, and lifetime risk
approaches 100%.'° For individuals whose disease has progressed to Stage 2 (dysglycemia and >2 diabetes-related auto-
antibodies), the risk of developing Stage 3 TID is 60% at 2 years and 75% at 4-5 years from the time of incident
dysglycemia.'’

Screening individuals for diabetes-related autoantibodies and monitoring blood glucose levels in those found to be
positive provide clinicians with a valuable opportunity to stage the progression of T1D in its presymptomatic phases prior
to clinical disease onset. Clinicians can then provide education, monitor for progression, and potentially offer disease-
modifying interventions, such as teplizumab for Stage 2 T1D, or other investigational therapy options.'®!' Recently, the
Centers for Medicare and Medicaid Services released its Medicare hospital rule to include the Centers for Disease
Control’s new International Classification of Diseases, Tenth Revision (ICD-10) diagnosis codes to capture early-stage,
presymptomatic T1D.'® The new ICD-10 codes, which will be effective October 1, 2024, include: E10.A0 (Type 1
diabetes mellitus, presymptomatic, unspecified), E10.A1 (Type 1 diabetes mellitus, presymptomatic, Stage 1), and E10.
A2 (Type 1 diabetes mellitus, presymptomatic, Stage 2).

Genetic Risk
Immune
‘ Activation
Immune
Patients with a Response
positive family The immune ‘
history of T1D system attacks Stage 1 # Stage 2 # Stage 3
have a 15.t|mes cells in the Development of
dgrealter.rlslfrzg pancreas a single
eveloping diabetes-related
autoantibody Presence of > 2 Presence of 2 2 Clinical diagnosis of
diabetes-related diabetes-related T1D with insulin
autoantibodies with autoantibodies with requirement
euglycemia dysglycemia
ICD-10 Codes?
E10.A0 Type 1 diabetes mellitus, presymptomatic, unspecified
E10.A1 Type 1 diabetes mellitus, presymptomatic, Stage 1
E10.A2 Type 1 diabetes mellitus, presymptomatic, Stage 2

Figure | Stages of Type | Diabetes Progression.'®'”'? Adapted with permission from https://www.trialnet.org/t| d-facts. *Effective October |, 2024.

Abbreviations: ICD-10, International Classification of Diseases, Tenth Revision; TID, type | diabetes.
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The purpose of this article is to help clinicians acquire an understanding of the rationale and protocols recommended
for identifying patients at risk of developing T1D and monitoring such patients for autoimmune markers and disease
progression from Stage 1 to Stage 3 (clinical disease).

Screening for Diabetes-Related Autoantibodies
Who and When to Screen

National and international consensus guidelines recognize the importance of identifying T1D before symptom onset.'*!'!

Current guidance suggests diabetes-related autoantibody screening for presymptomatic T1D can be considered in
relatives of patients with T1D and offered to appropriate candidates in the setting of a research study.'®''?** The
lifetime risk of developing T1D is increased approximately 15-fold in family members of individuals with T1D
compared with the general population;'® the prevalence of developing Stage 3 T1D by age 20 is significantly higher
(~5%) in those with a first-degree relative with diabetes than in the general population (~0.3%).>* Because of the
heightened risk in individuals with a family history, screening programs and clinical trials have historically focused on
this group.'® However, it is important to recognize that 80-90% of the individuals diagnosed with Stage 3 T1D do not

have a family history of the disease'®*

and thus identify the need to ultimately move towards general population
screening.

Although the optimal ages for screening in the general population have not been conclusively determined, recent
consensus guidelines recommend screening at ages 2 and 6 for optimal predictive value for the development of clinical
T1D by the age of 15 years in public health settings.”® Admittedly, this approach misses a small subset of younger infants
and toddlers who rapidly progress with T1D in the first 2 years of life. These individuals have the highest rates of DKA
and greatest risk of its associated co-morbidities.?”*® This screening window also does not include adolescents (ages 10—
18 years) who may be at risk of developing T1D. A recent study determined that single screening adolescents with an
increased risk of developing T1D for diabetes-related autoantibodies was effective, as the positive predictive value for
detecting clinical diabetes by the age of 18 was 66% (95% CI, 60-72%).?° Therefore, one can conclude that if the
suggested initial screening window of 2 to 6 years is missed, any time thereafter is a good time to initially screen children
who providers feel are appropriate candidates.

T1D is not solely a childhood disease, as more than half of all new T1D cases occur in adults.*® A longitudinal study
demonstrated that of the 64,000 individuals diagnosed annually with T1D in the US, 58% (n=37,000) are 20—64 years
old.” Because not all adults require insulin at diagnosis, new-onset T1D may be misdiagnosed in approximately 40% of
the adults; this risk of misdiagnosis increases with age.’*® To preserve endogenous insulin production for as long as
possible and enable individuals to access appropriate modern therapies including immunotherapy, proper diagnosis and
staging must be accomplished promptly. Consequently, adults should be screened whenever an indication for testing or
heightened risk is present, including family history of T1D and personal or family history of another autoimmune
disease, such as autoimmune thyroiditis, Addison’s disease, celiac disease, autoimmune gastritis, and pernicious

anemia.'*3!

Screening Options

Measurement of diabetes-related autoantibodies is available and accessible to individuals through a HCP order at
commercial laboratories and as part of regional and national research studies (eg, TrialNet, ASK, CASCADE,
PLEDGE). Through these channels, different assays for measuring diabetes-related autoantibodies are used, including
radiobinding assays (RBA), enzyme-linked immunosorbent assays (ELISA), electrochemiluminescence (ECL), and
antibody detection by agglutination-polymerase chain reaction (ADAP).'® Many of these assays (along with several in
development) are evolving, and future improvements may refine the ability to identify and predict the progression of
autoimmune T1D. These methodologies are not comparable—results may require confirmation and interpretation by
a specialist in early T1D. Providers are encouraged to determine which tests are available to order in their institution/
area. As shown in Table 1, age and eligibility criteria can vary across clinical research studies and commercial
laboratories.
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Table | US Screening Programs and Laboratories™' '
Location Ages Screened Screening Requires
Material Order from
Clinician

Research-Based Screening Programs

ASK Hospital specialty clinics and in-home test All children/adolescents | to <I8 years of age Serum or No
kits capillary sample

CASCADE Newborn screens and elementary schools in | All newborns to 8 months OR children 4 to 8 Serum No
Washington State years old

PLEDGE Sanford Health System clinics and labs in Newborns to <6 years of age or ages 9 to <I7 Serum or No
North Dakota, South Dakota, Minnesota, years capillary sample
lowa, and Nebraska Children ages 6 to |7 who have a sibling with
(Sanford Health patients only) TID or TID antibodies may also join the study

TrialNet® TrialNet centers and dffiliates in the US or | 2.5 to 45 years of age and first-degree relative Serum or No
in-home test kits with TID or 2.5 to 20 years of age and second- | capillary sample

degree relative with TI1D

OR

2.5 to 45 years of age and tested positive for at
least one TID-related autoantibody outside
TrialNet

Clinical Laboratory®

Most commercial laboratories will test for glutamic acid decarboxylase (GAD)-65 antibody, IA-2 antibody, insulin autoantibody, and zinc transporter 8 antibody

LabCorp us All ages Serum Yes
Mayo Laboratories us All ages Serum Yes
Quest us All ages Serum Yes
Enable Biosciences US in participating clinics >| year of age Capillary No

Notes: “Availability of screening programs, laboratories, and associated tests as of March 2024; details are likely to change as the criteria are constantly being re-evaluated
and updated. Many individuals will not fit the criteria for screening used by research programs. Criteria used by research programs for screening are not necessarily
recommended criteria that practitioners should use in clinical practice. At the time of publication, TrialNet was actively re-evaluating screening criteria and may potentially
broaden age groups and screening regimens.

Abbreviation: TID, type | diabetes.

Screening Results and Next Steps
Figure 2A presents a pathway for screening that clinicians may want to consider.

Negative Test Result

A negative test result indicates limited immediate risk of progression to T1D, regardless of which method/program was
initially used to screen an individual. However, rescreening for diabetes-related autoantibodies in individuals with
a family history of T1D (or other potential risk factors, including family/personal history of another autoimmune
diseases) is advised because diabetes-related autoantibodies can develop later in life, especially when the initial screening
is done as a young child.?® If pediatric patients without family history of T1D or a history of other autoimmune diseases
are initially screened between the ages of 2 and 6 years and test negative, it is reasonable to repeat screening at 10 years
to capture a potential diagnosis within the peripubertal years.''**? Rescreening should be performed at any time if
symptoms of hyperglycemia develop. Practitioners should consider patient age (eg, younger with higher risk) and family
and/or personal history of autoimmune conditions when assessing risk of developing T1D. A heightened concern may be
present for individuals with a first- or second-degree relative with T1D, those with a family history of autoimmune

diseases (eg, celiac, autoimmune thyroid disease, Addison’s, autoimmune gastritis, pernicious anemia), or those with

International Journal of General Medicine 2024:17 heeps: 3007

Dove!


https://www.dovepress.com
https://www.dovepress.com

Moore et al

Dove

A.

Screening

Negative

No family or personal
history of autoimmune
disease

Pediatric

Family history or
personal history of
autoimmune disease

Pediatric

Consider

Repeat at any age
if symptoms of
hyperglycemia

present

Consider repeat
screening at age-
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Expert
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additional
screening

repeat
screening
every 3 years
to annually
until 18 years
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may
suggest no
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22 diabetes related
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Consult with local expert

Expert may confirm

results and will
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(next flowchart)

Expert may
confirm test,
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Family

history or
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Expert
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disease
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in3to5
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may not

suggest
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screening®
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22 diabetes related
autoantibodies

Consult Local Expert

Monitoring Options for
Development of Dysglycemia

Dysglycemia detected

If detected by method other
than OGTT, confirm with OGTT

Consider research study or
alternative treatment
options such as FDA-

approved teplizumab, if
eligible

Frequency/Information Gained

Method

Gold standard for monitoring disease progression and for disease
staging

Optimal duration and frequency for wear not determined; suggest 10-14
days of continuous sensor wear every 3-6 months

Test is performed every 3-6 months, depending on age and other risk
factors, with or without CGM or OGTT

Optimal time and frequency have not been determined. No evidence to
support this approach. If dysglycemia detected, confirm results with
OGTT or CGM.

Capillary BGM

11,14,18,21,29,31-36 (B)

Figure 2 (A) Pathways for Screening, Monitoring and Treatment. Glycemic Monitoring and Treatment Options."" 11837-39

Notes: (A) *Pediatric patients initially screened between the ages of 2 to 6 years may benefit from additional screening at 10 years of age. ®Risk factors include the age of the
patient at the time of initial screening, family history, and the presence of autoimmunity. Identical twins are at higher risk of development of TID than fraternal twins and may
require more frequent monitoring. “Experts may recommend repeat screening in 6 months to 2 years, depending on the age of the patient at the time of initial screening,
family history, and presence of autoimmunity. A twin (fraternal or identical) with one positive antibody should be screened annually due to increased risk with the presence
of diabetes autoantibodies. “At this time, rescreening is not recommended for adults with | positive autoantibody and no family history of disease; however, there are limited
data, and guidance is currently lacking. Experts recommend that adults with one positive autoantibody and a positive family history of autoimmunity repeat screening every 3
to 5 years. (B) “Because individuals can stay at Stage | for decades, HbA I c testing every 3—6 months, depending on age and other risk factors, with or without use of CGM
or OGTT is reasonable for glycemic monitoring.“‘38 However, individuals at Stage 2 (dysglycemia) should be monitored every 3 months with HbAlc and intermittent CGM.
Abbreviations: BGM, blood glucose monitoring; CGM, continuous glucose monitoring; HbA I ¢, glycated hemoglobin; OGTT, oral glucose tolerance test.
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a high genetic risk of developing T1D because of the presence of specific HLA genes identified by other testing.'*2*-3!73?

While data are unclear, diabetes-related autoantibody rescreening may be recommended from every 3 years to annually
up to the age of 18 years for these pediatric patients because of their higher risk compared to the general population.
Although the data vary, identical twins have a higher risk of progression of diabetes-related autoantibodies and T1D after
one twin is diagnosed, with rates ranging from 30-70%; in fraternal twins, the rate is believed to be comparable to that in
non-twin siblings (risk of 6-10% for T1D).>* Due to their increased risk, management of an identical twin with a positive
family history should be discussed with a local expert. Currently, adults with no family history or history of autoimmune
conditions along with a negative screening result do not warrant further testing or repeat screening.

Positive Test Result

If a positive screening result is obtained, further consultation with an expert in early T1D should be considered. The
expert may then recommend confirmation testing and/or additional labs based on the patient’s age, antibody results, and
method/program utilized. Pediatric patients who test positive for one diabetes-related autoantibody may be rescreened in
6 months to 2 years, depending on the age of the patient at the time of initial screening, family and/or personal history of
T1D, and presence of other autoimmune diseases. Families should be aware that although less likely, a child may develop
TID with only one positive diabetes-related antibody.®>> The risk of T1D at 3 years is high for identical twins who
initially have single or multiple diabetes-related autoantibodies and for fraternal twins with multiple positive diabetes-
related autoantibodies. As such, a twin (fraternal or identical) with one positive diabetes-related antibody should be
screened at least annually.

Currently, it is reasonable to consider rescreening adults (>18 years) with familial risk of T1D who test positive for
one diabetes-related autoantibody every 3 to 5 years. However, there are currently insufficient data to recommend repeat
testing for adults without familial risk of T1D who test positive for one diabetes-related autoantibody. Research suggests
that the risk of progressing to multiple diabetes-related antibodies varies according to age and the type of diabetes-related
autoantibodies present; adults appear to be at a lower risk of progressing to multiple diabetes-related autoantibodies than
children.®'** As this field is rapidly evolving with increased research, recommendations are likely to change, and expert

opinion may vary.

Monitoring for Dysglycemia and Treatment Options

To preserve endogenous insulin production for as long as possible and potentially prevent detrimental long-term
consequences, T1D must be appropriately staged; each stage differs according to glycemic status, and treatment or
research opportunities may be available. Consensus guidelines recommend offering glycemic testing and ongoing
monitoring to individuals who test positive for >2 diabetes-related autoantibodies.>” However, family wishes, personal
preferences, and available resources should be key considerations in determining the intensity of these efforts. Once 2 or
more diabetes-related autoantibodies are detected, further consultation with an expert in early TID may be warranted.
Figure 2B highlights the various modalities for glycemic monitoring and the potential treatment options an expert may
recommend.

Glycemic testing can be performed in several ways with varying levels of time and clinical commitment, including
continuous glucose monitoring (CGM), oral glucose tolerance test (OGTT), and glycosylated hemoglobin (HbAlc)
testing. The 2-hour OGTT is widely accepted as the gold standard for disease staging in patients with multiple diabetes-
related autoantibodies and should be used for glycemic monitoring when practical and available.''**” Compared to the
OGTT, HbAlc testing may be more acceptable to the patient and advantageous, as fasting is not required and there are
fewer daily fluctuations when patients might be experiencing illness, excess stress, or changes in nutrition."' However,
the HbA ¢ test is generally considered insensitive in new-onset Stage 3 T1D.''*” HbAlc testing may also fail to detect
dysglycemia in young children, who often progress rapidly.’” Emerging evidence supports the use of continuous glucose
monitoring (CGM) to detect glycemic abnormalities in individuals with Stage 2 T1D, as it may accurately predict stage
progression.®® Although the use of self-blood glucose monitoring for detecting impaired fasting glucose or impaired
glucose tolerance in conjunction with other methods may be considered, there is no evidence to support this approach.’”
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Because individuals can remain in Stage 1 (normoglycemia) for decades, HbA1c testing every 3—6 months, depending
on age and other risk factors, with or without use of CGM or OGTT is reasonable.'®>%® However, individuals in Stage 2
(dysglycemia) should be monitored every 3 months with HbAlc and intermittent CGM.>®*®

Considerations for Treatment

If dysglycemia and autoimmunity (>2 diabetes-related autoantibodies) are confirmed, experts in T1D may provide
patients/caregivers with options including research or therapy for potentially delaying the onset of Stage 3 with
teplizumab.'® Teplizumab is an FDA-approved therapy indicated to delay the onset of Stage 3 T1D in adult and pediatric
patients aged 8 years and older with Stage 2 T1D.* As this field continues to evolve, the current treatment landscape is
likely to change.

HCPs and patients/caregivers must weigh several factors when determining whether teplizumab therapy should be
considered. Teplizumab treatment is given intravenously and requires a 14-day course of daily infusions, which may not
be economically or logistically feasible for many families. Other factors to consider include personal/professional
tolerance for the potential side effects of therapy and the burden of navigating insurance coverage.

Counseling and Education for Patients/Caregivers

Early detection of T1D creates the need for HCPs to provide follow-up education and counseling to individuals and their
families to address stress, anxiety, and other psychological issues during each phase of screening, monitoring, and
potential treatment. Research has shown that when families with children diagnosed with screening in the early
presymptomatic stages of T1D (Stage 1 or 2) are provided education, quality of life is improved and parental stress is
lowered at diagnosis of clinical or Stage 3 T1D.*’

Post-Screening Counseling

Table 2 presents useful discussion points that may help address individual/caregiver concerns when screening and confirma-
tory tests indicate the presence of diabetes-related autoantibodies. Imminent counseling and support are important given the
psychological impact on families with children who test positive for diabetes-related autoantibodies.'***** When counseling
patients and their families who have received a confirmed positive test for >2 diabetes-related autoantibodies, it is important to
be culturally sensitive and to ensure that common misperceptions regarding potential causes of T1D (eg, eating sweets,
emotional stress, something a parent did or did not do) are clarified. Moreover, when discussing the initiation of new
medications (eg, insulin), clinicians should be sensitive to the often large racial/ethnic disparities in an individual’s or
a caregiver’s willingness to follow such advice, frequently due to different cultural beliefs, limited financial resources, and/
or mistrust of one’s HCPs. Recent studies reported that many minorities (especially Black participants) had a lower rate of
diabetes medication initiation and CGM and insulin delivery device use.** ¢ Much work remains to ensure all patients,
despite any socioeconomic or racial/ethnic disparities, are given the opportunity to be screened and monitored for T1D. Given
such disparities, it would be beneficial for HCPs to continue to advocate for these patients and encourage appropriate
candidates to enroll in research-based screening programs (Table 1).

Table 2 Counseling for Positive Test Result

Value of early detection ® Creates opportunities for patients/families to learn about and prepare for clinical (Stage 3) TID if it
progresses
® Creates opportunities to participate in early TID prevention studies that include close monitoring by expert

clinicians

Benefit of monitoring for TID ® Provides a benchmark for glycemic status and alerts patients/families if/when there is progression to
progression dysglycemia and increased risk of clinical TID (overt hyperglycemia)

® Enables patients to potentially avoid DKA

® Creates the opportunity to receive early therapy to preserve endogenous insulin production or earlier

exogenous insulin treatment

Abbreviations: DKA, diabetic ketoacidosis; TID, type | diabetes.
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Box | Key Points to Communicate When Counseling About Negative Test Result

® Provide reassurance that the test is currently negative

® Explain that rescreening may be recommended, depending on age and other risk factors

® Have a clear follow-up plan for rescreening if recommended

® Clearly outline the symptoms of clinical diabetes that should prompt contacting HCPs

Abbreviation: HCP, healthcare provider.

Although having a negative diabetes-related autoantibody screen is reassuring, informing patients and their families
about the need for periodic repeat screening may cause anxiety. This challenge highlights the importance of adequate
counseling on negative screening results and the value in teaching patients to recognize any future development of
symptoms or dysglycemia. Consistent communication with patients in Stage 1 and Stage 2 is essential for preventing
DKA; the benefit of monitoring is significantly lower if adequate follow-up is not maintained.*” Box 1 presents
discussion points that may help address individual/caregiver concerns when the screening/confirmatory test is negative.

Education on Staging

After receiving confirmation of Stage 1 or 2 T1D, patients/caregivers will need diabetes education and adequate support.
Referral to a specialized diabetes center is recommended. HCPs should explain the probabilities of progressing to Stage 3
based on the number of diabetes-related antibodies present and glycemic status to help patients/caregivers understand and
accept the risk of progressing to clinical T1D. HCPs should discuss the rationale for glucose monitoring, make patients/
caregivers aware of the symptoms that may indicate emergent hyperglycemia, and provide a plan to avoid potential DKA.
Providers should also collaborate with patients/caregivers to develop a strategy for monitoring disease progression, including
review of the various options for monitoring blood glucose to assist in determining the method that best meets their individual
needs and circumstances (eg, insurance coverage, logistical issues). The plan should also include clear guidance for clinical
follow-up and access to ongoing counseling as needed.

A Call to Action: The Need for Universal Screening Guidelines and Best

Practices

The development of evidence-based screening guidelines is of paramount importance, given that early diagnosis of T1D
has the potential to prevent serious morbidity and mortality. Now that there is an approved immunotherapy for treatment,
T1D meets the World Health Organization (WHO) criteria for establishing a universal screening program.*® There is
a need for more research and guidelines that provide refined recommendations on frequency of testing based on age/risk,
how results are communicated to patients/caregivers, blood glucose monitoring recommendations if indicated, and pre-
and post-teplizumab treatment guidance for those who receive treatment. Guidelines should be concordant among the
various medical groups and societies to provide clear and consistent recommendations to clinicians and education to
patients. T1D screening may be less cost effective in less-resourced countries with a lower T1D incidence; therefore,
these countries may focus on providing correct etiological diagnosis and increasing access to and the quality of clinical
care for Stage 3 T1D.?” One recent survey of HCPs involved in diabetes care from 76 countries indicated higher support
for screening in low-income countries, possibly due to the increased occurrence of DKA and the mortality associated
with undiagnosed T1D.*

Summary

Ongoing research programs continue to expand our understanding of T1D and its progression. With the FDA approval of
a new medication to delay the progression of Stage 2 to Stage 3 T1D, practical guidelines for screening and monitoring
should be developed. The transition from clinical research protocols to community-based care will require further
research to support the development and acceptance of clinical practice guidelines. General practitioners are often the
first line of defense for patients, and as such, they are in an optimal position to counsel patients and family members on
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the risks of T1D and the benefits of early screening in conjunction with local experts. HCPs should continue to advocate
for equal opportunities for screening and monitoring of patients with racial/ethnic or socioeconomic disparities; patients
should be encouraged to enroll in research-based programs whenever possible and appropriate. Although ongoing
research will continue to broaden our understanding of the root cause(s) and possible interventions to delay and
potentially cure T1D, it is imperative that the healthcare community informs patients about the benefits of diagnosing
T1D early. Early T1D detection (prior to symptom onset and need for exogenous insulin) is essential to preserve beta cell
function, prepare for disease progression, and apply evidence-based guidance for the monitoring and management of
individuals at risk of developing T1D.
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