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Introduction

The first glucagon-like peptide-1 receptor agonists (GLP-1RAs) to be approved for preadolescent and
adolescent populations was liraglutide in 2019, which treated type 2 diabetes (T2D). Exenatide and
semaglutide approval for preadolescent and adolescent T2D and obesity soon followed.1 A recent
study reported a 600% increase in patients aged 12 to 25 years who were prescribed GLP-1RAs
between 2020 and 2023.2

Little is known about demographics or comorbidities of preadolescent and adolescent patients
prescribed GLP-1RAs. We characterize patient demographics and prevalence of comorbid conditions
that are approved indications for these drugs along with other common comorbidities in this
population.

Methods

This cross-sectional study followed the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guideline. The MetroHealth System institutional review board has
deemed that studies that do not include human participants do not require approval. Data were

Figure. Overarching Glucagon-Like Peptide-1 Receptor Agonist (GLP-1RA) Prescriptions in Preadolescents and Adolescents
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GLP-1RA usage following US Food and Drug Administration (FDA) approval for exenatide,
liraglutide, and semaglutide. The left ordinate demonstrates the number of patients aged
10 to 17 years who were prescribed GLP-1RAs at TriNetX health care organizations (bars).

The right ordinate indicates the number of patients aged 10 to 17 years with a diagnosis
of type 2 diabetes or obesity in each year at TriNetX health care organizations (blue line).
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obtained using the TriNetX Analytics Platform (US Collaborative Network) aggregating deidentified
electronic health records (EHRs) of more than 110 million patients, which includes 64 large health
care organizations across the country.

The study population included patients aged 10 to 17 years with a visit between 2019 and 2023
(when GLP1-RAs were approved for this age range)1,3 and first prescription for a GLP-1RA vs a date-
matched visit with no prescription for a GLP-1RA. Patient demographics, comorbid conditions, body
mass index (BMI), and prescriptions for other antidiabetic drugs prior to GLP-1RA prescription were
compared with age-matched controls with supplemental analyses matching on all demographic
characteristics. Race and ethnicity data were considered in this study because race and ethnicity are
risk factors for T2D and obesity. Statistical analyses were conducted in the TriNetX Analytics Platform

Table. Comparison of the Characteristics of Patients Aged 10 to 17 Years With First Prescription of GLP-1RAs
Compared With Those With a Date-Matched Medical Visit and Never Prescribed GLP-1RAs

Characteristica Prescription (n = 5690) No prescription (n = 5690) P valueb

Comparison of demographics to adolescents with similar agec

Age when data accessed, mean (SD), yc 16.7 (2.2) 16.7 (2.2) NA

Age at index, mean (SD), yc 14.8 (1.8) 14.8 (1.8) NA

Sex

Female 3438 (60.4) 2854 (50.2) <.001

Male 2204 (38.7) 2723 (47.9) <.001

Unknown sex 48 (0.8) 113 (2.0) <.001

Ethnicityd

Hispanic or Latinx 1441 (25.3) 932 (16.4) <.001

Not Hispanic or Latinx 3420 (60.1) 3085 (54.2) <.001

Unknown 829 (14.6) 1673 (29.4) <.001

Raced

American Indian or Alaska Native 41 (0.7) 19 (0.3) .004

Asian 100 (1.8) 204 (3.6) <.001

Black or African American 1590 (27.9) 900 (15.8) <.001

Native Hawaiian or other Pacific
Islander

16 (0.3) 33 (0.6) .02

White 2618 (46.0) 2849 (50.1) <.001

Unknown 781 (13.7) 1267 (22.3) <.001

Other racee 544 (9.6) 418 (7.4) <.001

Comparison of characteristics to adolescents with similar demographicsf

Diabetes

Type 2 diabetes 2629 (46.2) 10 (0.2)g <.001

Type 1 diabetes 1059 (18.6) 10 (0.2)g <.001

Metabolic syndrome and other
insulin resistance

912 (16.0) 10 (0.2)g <.001

Hemoglobin A1c measurementh 3801 (66.8) 67 (1.2) NA

Mean (SD), % 7.2 (2.6) 5.6 (1.4) <.001

Long-term (current) use of insulin 1181 (20.8) 10 (0.2)g <.001

Metformin 3331 (58.5) 10 (0.2)g <.001

Insulin 1848 (32.5) 10 (0.2)g <.001

Orlistat 20 (0.4) 0 <.001

Obesity and overweight in previous 2 y

Pediatric BMI, ≥95th percentile for age
(n = 3872)i

3371 (87.1) 1274 (32.9) <.001

Pediatric BMI, 85th to <95th percentile
for age (n = 3872)i

126 (3.3) 500 (12.9) <.001

Psychiatric diagnoses

Anxiety, dissociative, stress-related,
somatoform, and other nonpsychotic
mental disorders

1413 (24.8) 103 (1.8) <.001

Mood (affective) disorders 1051 (18.5) 47 (0.8) <.001

Abbreviations: BMI, body mass index; GLP-1RA,
glucagon-like peptide-1 receptor agonist; NA, not
applicable.

To convert to proportion of total hemoglobin, multiply
by 0.01.
a Look-back period for characteristics was anytime to 1

day before the index event, unless otherwise noted.
b An uncorrected P < .05 was used as the threshold for

statistical significance.
c Cohorts were matched on age only for comparison of

demographic characteristics between cohorts with
and without prescription.

d Race and ethnicity were self-reported or clinician
observed.

e Includes a patient if they identify as multiracial (more
than 1 race specified) or if the patient belongs to a
race that is not listed in the aforementioned options.

f Cohorts were matched on both age and
demographics for comparison of prevalence of
comorbidities between cohorts with and without
prescription.

g The TriNetX platform reports counts of 1 to 10 as 10
for addition privacy protection.

h The most recent hemoglobin A1c value prior to the
index event. Not all patients in the prescription
cohort had a value documented and few patients in
the comparison cohort had a value documented.

i A matched subcohort including only patients with a
BMI measurement documented within 2 years prior
to index event were compared.
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using the embedded statistical R version 3.2.3 (R Project for Statistical Computing). Data analyses
were performed from February 24 to June 17, 2024. Statistical significance was set at P < .05, and
tests were 2-sided. Further details are given in the eMethods in Supplement 1.

Results

This study included 11 380 participants (6292 females [55.3%]; 4927 males [43.3%]; 2490 Black
participants [21.9%]; 2373 Hispanic participants [20.9%]; 5467 White participants [48.0%]). The
Figure summarizes overarching trends in GLP-1RA prescriptions among preadolescent and
adolescent patients with visits at health care organizations contributing to TriNetX. From the study
population of 7 055 472 preadolescent and adolescent patients, 5690 were prescribed a GLP-1RA.
Compared with propensity-score age-matched controls, patients prescribed GLP-1RAs were more
commonly female (3438 [60.4%] vs 2854 [50.2%]; P < .001), Black or African American individuals
(1590 [27.9%] vs 900 [15.8%]; P < .001), and Hispanic or Latinx individuals (1441 [25.3%] vs 932
[16.4%]; P < .001), and less commonly Asian individuals (100 [1.8%] vs 204 [3.6%]; P < .001) or
White individuals (22618 [46.0%] vs 2849 [50.1%]; P < .001).

Preexisting International Statistical Classification of Diseases and Related Health Problems,
Tenth Revision (ICD-10) encounter diagnosis codes of T2D (2629 [46.2%]), metabolic syndrome (912
[16.0%]), and type 1 diabetes (T1D) (1059 [18.6%]) were prevalent among patients receiving
GLP-1RAs vs 10 patients (0.2%) with each condition in the control group, which were matched for age
and demographics (Table). Among patients receiving a GL1-RA with BMI measurements within 2
years prior to starting the medication, 3371 patients (87.1%) had BMI in the 95th percentile or higher,
compared with 1274 patients (32.9%) who did not receive GLP-1RAs. Prior to receiving a GLP-1RA
prescription, 3755 patients (66%) had a prescription for insulin, metformin, or orlistat. When
compared with the same diagnoses in matched controls, mood and anxiety disorders were more
common in those with T2D (mood disorders: 331 [13.5%] vs 224 [9.1%]; P < .001; anxiety: 380
[15.5%] vs 268 [10.9%]; P < .001) and in those without T2D (mood disorders: 535 [19.7%] vs 95
[3.5%]; P < .001; anxiety: 697 [25.6%] vs 115 [4.2%]; P < .001) at the time GLP-1RAs were prescribed.

Discussion

In accordance with US Food and Drug Administration-approved indications and pediatric prescribing
guidelines, EHR analysis showed that patients aged 10 to 17 years who were prescribed GLP-1RAs
were more likely to have comorbid T2D, BMI in the 95th percentile or higher, and previous
prescription of metformin.4 GLP-1RA use for those with a recorded T1D diagnosis is common.5 This
study has limitations, including the lack of recorded indication for GLP-1RA administration, inability to
confirm duration of GLP-1RA usage, and potential biases (eg, misclassification of diagnoses or
overlapping diagnoses for a given patient) due to the retrospective analysis using EHRs.

A deep understanding of the long-term impacts (ie, physical, mental, sociocultural, etc) of
GLP-1RAs on preadolescent and adolescent patients is crucial to better inform prescription practices
and is an important direction for future studies. The demographic and comorbidity characteristics
associated with current GLP-1RA prescription practices can help to contextualize the long-term
impacts of these drugs.
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