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SPECIAL ARTICLE

Leveraging Real-World Evidence to Inform Regulatory, Clinical, and
Coverage Decisions Related to Glucagon-Like Peptide-1-Based
Therapies: Synopsis of a National Institute of Diabetes and
Digestive and Kidney Diseases Workshop

David Arterburn, MD, MPH; Lesley H. Curtis, PhD; Sengwee Toh, ScD; Marie C. Bradley; David D’Alessio, MD;
Noelia Duchovny, PhD; David Hines; Kimberly Narain, MD, MPH, PhD; Anand Parekh, MD, MPH; Asheley Skinner, PhD;
Christina C. Wee, MD, MPH; John B. Wong, MD; Davene R. Wright, PhD; Stavroula K. Osganian, MD, ScD, MPH; and

Craig Hales, MD, MPH, MS

Glucagon-like peptide-1 receptor agonists (GLP-1RAs)
have transformed obesity and diabetes management,
with rapidly expanding indications and use among
U.S. adults. Despite their promise, key questions
remain about optimal treatment pathways, long-term
safety, effectiveness across diverse populations, ad-
herence, and economic impact. Real-world evidence
(RWE) derived from electronic health records, claims,
and other data sources could address these gaps, but
unique challenges complicate its use, such as incon-
sistent insurance coverage, high discontinuation rates,
medication shortages, compounded formulations, and
off-label prescribing. To explore these issues, the
National Institute of Diabetes and Digestive and
Kidney Diseases convened a workshop in May 2025
with experts from regulatory agencies, guideline
committees, payers, and academia. Discussions
focused on identifying knowledge gaps in GLP-1RA
use, evaluating how RWE informs practice, assessing
limitations of real-world data, and strategies to

reduce bias in RWE. Presentations emphasized
RWE's potential to complement randomized trials by
capturing rare adverse events, long-term outcomes,
and effectiveness in routine care. However, persistent
challenges include data reliability, confounding, and
incomplete capture of medication use and outcomes,
particularly in pediatric and underserved populations.
Coverage decisions remain heterogeneous across
Medicare, Medicaid, and private payers and across
time, underscoring the need for rigorous cost-benefit
analyses. The workshop concluded that robust RWE
is essential for developing value-based coverage poli-
cies and optimizing GLP-1RA use. Continued invest-
ment in high-quality data infrastructure and analytic
methods will be critical to inform regulatory, clinical,
and economic decisions as utilization expands.
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lucagon-like peptide-1 (GLP-1)-based medications

have transformed the treatment landscape for
obesity and diabetes and may reduce long-term com-
plications (1, 2). Growing evidence also suggests their
potential use for prevention and/or treatment of osteo-
arthritis, neurodegenerative disorders, substance or
alcohol use disorders, binge eating, and obesity-
associated cancer (3).

As of 2025, about 12% of U.S. adults had taken a
GLP-1 receptor agonist (GLP-1RA), including 20% of
women aged 50 to 64 years (4), and use is expected to
increase as new agents become available and indica-
tions expand (5). Yet many questions remain about treat-
ment pathways, adherence, heterogeneity of response,
outcomes outside clinical trials, the effect of GLP-1RAs
on health care costs, and the incidence of rare adverse
effects (6).

Real-world data (RWD) sources, including electronic
health records (EHRs) and claims data, could answer
many of these questions, but using these sources
to generate real-world evidence (RWE) presents
many challenges that are unique to GLP-1RAs. On
7 and 8 May 2025, the National Institute of Diabetes
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and Digestive and Kidney Diseases (NIDDK) sponsored
a workshop, “Leveraging Real-World Evidence to
Assess Benefits and Risks of GLP-1-Based Therapies,”
to better understand these challenges and potential
approaches to mitigate them (7).

WORKSHOP GOALS AND STRUCTURE

The workshop had 2 goals: to identify knowl-
edge gaps in optimal GLP-1RA use and how RWE
informs practice, and to describe RWD limitations
and methods to mitigate biases. This article summa-
rizes the day 1 sessions on “Real-World Evidence to
Inform Regulatory Decisions and Clinical Practice”
and “Real-World Evidence for Public and Private
Payer Coverage Decisions.” A companion article
covers sessions 3 and 4 (7).

See also:

Related article
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THE INCRETIN EFFEcT: FROM PHYSIOLOGY TO
MobEL THERAPEUTIC

Dr. Kimberly Narain, an internal medicine physician
and obesity medicine specialist at the University of
California, Los Angeles, began by moderating a key-
note presentation by Dr. David D'Alessio, Chief of
the Endocrinology and Metabolism Division at Duke
University, on the transition of incretin-based thera-
pies from bench to bedside.

Incretin-based therapies have been a major devel-
opment in diabetes therapeutics in the 21st century.
The term incretin was coined almost a century ago to
describe factors secreted from endocrine cells in the
gastrointestinal tract after eating that stimulate insulin
secretion (8). Although it has long been known that
glucose ingestion stimulates more insulin secretion
than intravenous infusion of glucose, the specific hor-
mones involved were not discovered until the 1970s
and 1980s. Two small peptides, glucose-dependent
insulinotropic polypeptide (GIP) and GLP-1, each pro-
duced by specific enteroendocrine cells in the small
intestine, were isolated and shown to act as incretins
(that is, released into circulation after eating and stim-
ulating insulin secretion only when blood glucose is
elevated) (9, 10).

Although the 2 incretins share several key fea-
tures, initial studies suggested that their potential as
therapeutics differed. GIP provided a strong stimulus
for glucose-stimulated insulin secretion in healthy per-
sons, but this effect was attenuated in people with dia-
betes (11, 12). In contrast, the early studies in which
GLP-1 was infused into persons with type 2 diabetes
(T2D) showed marked enhancement of 3-cell secre-
tion (12). Moreover, hyperglycemic persons with T2D
given infusions of GLP-1 showed normalization of
their blood glucose levels over several hours (13).
These results demonstrated the clear potential of the
GLP-1 receptor as a drug target. However, parallel stud-
ies indicated that native GLP-1 was rapidly degraded in
the circulation by the enzyme dipeptidyl peptidase-4
(DPP4), constraining the half-life of active peptide to just
1 to 2 minutes (14). Consequently, the application of the
GLP-1 system for therapeutic ends required develop-
ment of compounds resistant to DPP4 with extended cir-
culating half-life.

Development of GLP-1RAs with pharmacokinetic
profiles allowing intermittent dosing proceeded rap-
idly, with drugs available for clinical use within 15 years
of the discovery that GLP-1 was an active incretin (15).
The first agent, exenatide, was based on a molecule
produced in Gila monster saliva, exendin-4, which
shares considerable homology with mammalian GLP-
1, is resistant to DPP4, and is a potent GLP-1RA. This
was followed by other compounds, including lixisena-
tide, which is also based on exendin, and liraglutide
and dulaglutide, which are based on modified GLP-1
sequences. These agents were effective for reducing
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hyperglycemia in patients with T2D, and long-term
treatment also caused weight loss in most persons.
This latter effect was of great interest, drove extensive
research into the role of central nervous system GLP-1
receptors to mediate satiety, and prompted the devel-
opment of liraglutide into an approved therapy for
weight loss (16). The pharmacology of GLP-1RAs was
revolutionized with the advent of semaglutide, a GLP-
1-based molecule similar to liraglutide but with greater
potency. Whereas the first generation of GLP-1RAs
caused average reductions in hemoglobin A;. (HbA;.)
of about 1% and weight loss of 5% to 6%, semaglutide
decreased HbA;. levels by 1.5% to 2.0% and body
weight by 10% to 15% (17);, mean weight loss of up
to 20% was seen with a higher-dose formulation
approved for weight loss in people without diabetes
(18). The most recent advance in incretin-based thera-
pies has been the development of multireceptor ago-
nists (MRAs), unimolecular compounds that activate
multiple receptor targets (19). Tirzepatide, a GLP-1/GIP
receptor co-agonist, is the most effective U.S. Food
and Drug Administration (FDA)-approved agent in the
incretin class, with average HbA;. reductions of about
2% and weight loss of 20% to 25% (20).

Of critical importance to the treatment of people
with T2D and obesity are effects of incretin-based
drugs on several comorbidities of metabolic disease.
Most patients treated with GLP-1RAs or tirzepatide
have associated reductions in blood pressure and cir-
culating lipids (21). Semaglutide reduced an incident
composite of cardiovascular events (myocardial in-
farction, stroke, and cardiovascular death) in high-risk
persons without T2D (22). Moreover, GLP-1RAs have
been shown to reduce the rate of decrease in renal
function in persons with diabetic nephropathy as
well as people with overweight and vascular disease
(23). Finally, both semaglutide and tirzepatide cause
histologic improvement in persons with metabolic
dysfunction-associated steatotic liver disease (24)
and improvement in symptoms of moderate-to-
severe obstructive sleep apnea (25).

Because of the broad and potent pharmaceutical
effects of incretin-based drugs (Figure 1), research in
this area remains active. MRAs are one area of intense
interest, with double- and triple-receptor agonists in
the pipeline. A second area of development is in the
application of small molecules that interact with incre-
tin receptors (26). It is still unclear whether small mole-
cules can be engineered as MRAs, but advances in
receptor biology and computer modeling of receptor
structures have sped progress in this approach to cre-
ating incretin-based drugs. The expansion of genomic
databases, the discovery of common variants in incre-
tin receptors, and the understanding of their function
in signaling support the eventual potential for person-
alized use of incretin-based drugs.
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Figure 1. Systemic and localized actions of GLP-1 medications,
indications, and disorders with established benefit and indica-
tions under investigation in clinical trials.
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CNS = central nervous system; GLP-1 = glucagon-like peptide-1.
(Adapted from Drucker DJ, GLP-1-based therapies for diabetes, obesity
and beyond, Nature Reviews Drug Discovery, 2025, vol. 24, pp. 631-
650, with permission.)

RWE 10 INFORM REGULATORY DECISIONS AND
CriNICAL PRACTICE

Dr. Christina Wee, Senior Deputy Editor at Annals
of Internal Medicine, moderated a panel presentation
by Drs. Marie Bradley, John Wong, and Asheley
Skinner that focused on the role of RWE in informing
regulatory decisions and clinical practice.

Dr. Bradley, Senior Advisor for Real World Evidence
in the FDA's Office of Medical Policy, Center for Drug
Evaluation and Research, described how the FDA
actively uses and evaluates RWE to support regulatory
decision making, including evaluating new indications
and postapproval safety monitoring. The FDA's RWE
program, established in response to the 21st Century
Cures Act of 2016 (27), is specifically designed to facili-
tate the integration of RWE into regulatory decision
making (28), and the FDA has issued 8 guidance docu-
ments covering data, study design, regulatory, and
procedural issues (29).

The FDA's approach to evaluating RWE submissions
focuses on 3 areas: fitness for use of the RWD, adequacy
of the study design to answer regulatory questions, and
compliance with FDA regulatory requirements. The FDA
has already relied on RWE for several drug and biologi-
cal approvals (30, 31) and routinely uses RWD within the
Sentinel System to monitor safety signals (32), including
for GLP-1RAs (33, 34). However, the use of RWD and

Annals.org
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RWE in regulatory decision making has challenges, such
as issues with data reliability and relevance, missing or
mistimed data, exposure misclassification, unmeasured
confounding, and limited clinical detail in claims data,
that must be addressed for RWE to be considered
credible and actionable.

Next, Dr. Wong, Vice-Chair of the U.S. Preventive
Services Task Force (USPSTF) and Associate Editor for
Methods at Annals of Internal Medicine, described how
clinical guidelines are grounded in systematic evalua-
tion of scientific evidence to improve care and out-
comes. He highlighted how organizations such as the
USPSTF, the American Diabetes Association (ADA),
and the American Academy of Pediatrics (AAP) span
the guideline spectrum across adult and pediatric pop-
ulations (Appendix Tables 1 and 2, available at Annals.
org), reflecting distinct missions and evidentiary stand-
ards (35-37).

The USPSTF is an independent volunteer panel
that makes recommendations about preventive serv-
ices for asymptomatic people, including screening,
counseling, and preventive medications (38), using
grades ranging from A to D and | statements (39). A
and B grades require moderate-to-high certainty of
moderate-to-substantial net benefit, preferably based
on data from randomized controlled trials (RCTs), and
indicate recommended services ("do”) (40); C grades
indicate small net benefit and call for shared decision
making; D grades indicate zero or negative net bene-
fit ("dont”); and | statements reflect insufficient
evidence. For the USPSTF, benefit must reflect patient-
perceptible outcomes rather than intermediate out-
comes alone, such as weight loss (41). Although RWE
may inform harms, benefits, epidemiology, and model-
ing, it is generally used for context rather than as pri-
mary evidence (42).

The USPSTF last evaluated weight loss pharmaco-
therapy in 2018 in a review of 34 RCTs of 5 medica-
tions, including 4 trials of liraglutide (43). Trials showed
modest short-term weight loss (—1.0 to —5.8 kg at 12 to
18 months) with high attrition, limited data on durabil-
ity, variable outcome reporting, and limited generaliz-
ability to primary care populations (43, 44). Given
these limitations and the lack of long-term outcome
data, the USPSTF did not recommend pharmacother-
apy for weight loss at that time and instead recom-
mended intensive behavioral interventions for adults
with a body mass index (BMI) of 30 kg/m? or higher
(Grade B) (43). Going forward, Dr. Wong further
emphasized the importance of patient preferences,
treatment durability, and the need for longer-term
studies evaluating cardiovascular, metabolic, psycho-
social, quality of life, and other patient-centered out-
comes (45).

The ADA Standards of Care, developed annually
by a 20-member professional practice committee, use
a graded evidence framework (46). Evidence levels
range from A (high-quality RCTs or meta-analysis) to C
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(poorly controlled or uncontrolled studies), with E
reflecting expert consensus (46). In 2025, the ADA
reported progressively greater weight loss with GLP-
1RAs versus older drugs, with liraglutide, semaglu-
tide, and tirzepatide achieving weight loss of about
5% to 15% (47). Interventions achieving weight loss
of 3% to 7% were rated as level A for improved glyce-
mia and intermediate cardiovascular risk factors and
level B for possible T2D remission and long-term car-
diovascular benefit (47). The ADA calls for further
research on durability and long-term cardiovascular,
mortality, and health system effects of sustained weight
loss exceeding 10% (46, 47).

Dr. Skinner, lead methodologist for the AAP obesity
guidelines, summarized key considerations for pharma-
cologic treatment in children. In 2023, the AAP pub-
lished its first evidence-based guideline for obesity
recommending motivational interviewing and intensive
health behavior and lifestyle treatment (IHBLT) to chil-
dren aged 6 years or older with obesity (BMI >95th per-
centile) (48). For adolescents aged 12 years or older
with obesity, the AAP recommends offering weight loss
pharmacotherapy with IHBLT, and for those aged
13 years or older with severe obesity (BMI >120% of the
95th percentile), referral for bariatric surgery may be
considered (48). Evidence suggests meaningful efficacy
with phentermine-topiramate and semaglutide (49-53).
However, important differences in route of administra-
tion and gaps in evidence on adherence, safety, and
long-term outcomes remain, with the longest trial thus
far (for semaglutide) lasting 68 weeks (50). Ultimately,
selection of agents involves shared decision making
between the clinician and the family.

Additional factors influencing pediatric obesity
pharmacotherapy include coverage, uncertain optimal
clinical management, and potential harms. Because
Medicaid covers a higher proportion of children (41%)
than adults (15%) (54), access to treatment is often con-
strained by state Medicaid policy, which frequently
excludes or restricts coverage for obesity treatment,
particularly GLP-1RAs and bariatric surgery. Evidence is
sparse on the optimal clinical management approaches
for children; trials of GLP-1RAs in pediatric populations
are limited, evaluate the short term, and include homo-
geneous populations with few data on how long to
continue treatment, how to modify treatment, or how
to discontinue treatment (55). Children with comorbid
mental health conditions and eating disorders—often
linked to obesity (56)—are frequently excluded from tri-
als, resulting in uncertainty about eligibility and safety.
These medications may also affect a child’s social de-
velopment, as weight loss is visible and could alter rela-
tionships with their peers.

Dr. Skinner noted that research using RWE could
play a vital role in filling these evidence gaps despite
challenges in using such data when studying obesity.
One important data challenge is misclassification due
to unobserved exposure. For example, medications
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received through compounding pharmacies are often
not captured in EHRs. In addition, pediatric populations
may disproportionately receive medications from special-
ists, and those data may be housed in different, unlinked
EHR systems. Finally, many factors outside the health care
system affect obesity and related outcomes, and these
exposures cannot be ascertained from clinical data.
Despite these data limitations, Dr. Skinner believes that
RWD present major opportunities to fill important evi-
dence gaps, including on long-term outcomes; potential
effects on mental health, eating behaviors, and social
development; and identifying the optimal clinical man-
agement strategies, including medication dose and du-
ration, and strategies to mitigate weight regain.

During the question-and-answer session, Dr. Skinner
advocated for registries and insurer incentives to identify
pediatric populations in which GLP-1-based therapies
are effective. She also suggested increased postmarket-
ing surveillance to fill evidence gaps related to long-
term outcomes.

RWE ror PusLic AND PRIVATE PAYER
CoVERAGE DECcISIONS: A NATIONAL AND PUBLIC

PAYER PERSPECTIVE

Dr. Davene Wright, from the Department of
Population Medicine, Harvard Medical School and
Harvard Pilgrim Health Care Institute, moderated a
panel presentation by Dr. Anand Parekh, Mr. David
Hines, and Dr. Noelia Duchovny highlighting differ-
ent payer perspectives on the challenges of coverage
decisions for GLP-1RAs.

Dr. Parekh, former chief medical advisor for the
Bipartisan Policy Center, began by acknowledging the
heterogeneous approach public payers currently use
to evaluate coverage of GLP-1-based therapies. Given
that private payers often follow suit, understanding
Medicare coverage of obesity pharmacotherapy is an
important starting point. Medicare currently covers
GLP-1RAs for T2D, sleep apnea, and cardiovascular
disease concomitant with obesity but does not cover
medications specifically for obesity due to a 2004 statu-
tory prohibition of cosmetic “weight loss drugs” (57).
The Treat and Reduce Obesity Act of 2023 would
support obesity pharmacotherapy coverage under
Medicare; however, legislation was still pending at
the time of the presentation.

Executive branch actions could also facilitate
Medicare coverage of obesity pharmacotherapy.
During the Biden administration, the Centers for
Medicare & Medicaid Services (CMS) proposed
Medicare Part D and Medicaid coverage of obesity
pharmacotherapy, estimated by the Assistant Secretary
for Planning and Evaluation (58) to cost an additional
$24.8 billion to Medicare and $14.8 billion to Medicaid
to cover 3.4 million Medicare and 4 million Medicaid
beneficiaries over a 10-year period, respectively;
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Figure 2. Existing types of uncertainty around GLP-1-based therapies from the national and public payer perspective.
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GLP-1 = glucagon-like peptide-1. (Adapted from Han PK, Klein WM, Arora NK, Varieties of uncertainty in health care: a conceptual taxonomy, Medical

Decision Making, 2011, vol. 31, pp. 828-838, with permission.)

however, the proposal was not finalized by the
Trump administration.

Under the Inflation Reduction Act, CMS has
selected semaglutide—including Ozempic, Wegovy,
and Rybelsus—for Medicare price negotiations, and
the negotiated prices are expected to take effect in
2027 (59, 60). On 6 November 2025, after the NIDDK
workshop, the White House announced an agreement
with Eli Lilly and Novo Nordisk to substantially reduce
prices for various GLP-1RAs in Medicare and Medicaid
and through TrumpRx, a new website that launched in
early 2026 (61).

Medicare's approach to coverage of GLP-1-based
therapies contrasts with other federal government
programs, including TRICARE, the U.S. Department of
Veterans Affairs (VA), and the Office of Personnel
Management (OPM). The Department of Defense and
the VA cover GLP-1-based obesity pharmacotherapy
subject to prior authorization criteria, including a BMI
threshold, previous engagement in lifestyle therapy,
and step-up therapy using generic alternative medica-
tions (such as phentermine) (62). The OPM requires that
all health benefits carriers cover at least one GLP-1RA
for weight loss (63).

Medicaid coverage is also highly heterogeneous;
14 states covered GLP-1-based obesity pharmacother-
apy at the time of the workshop (64). Many Medicaid
programs eschew obesity pharmacotherapy coverage,

Annals.org

primarily due to cost but also due to potential adverse
effects, adherence concerns (65), and the need for leg-
islative action.

Policy experts have proposed several market strat-
egies and federal actions to increase obesity pharma-
cotherapy access (66). Given the large gap between
those who could benefit from obesity pharmacotherapy
and those who currently receive it, researchers should
identify high-priority subgroups for whom expanded
access would be most beneficial (67). This “rationing”
should ideally be paired with an aggressive approach to
negotiate prices of these therapies to expand access in
the long term.

David Hines, Executive Director of Benefits for
Metro Nashville Public Schools, provided context on
state and private payer decision making on covering
GLP-1RAs for obesity. In recent years, aggressive fee
negotiations by medical professionals combined with a
dramatic uptick in the volume and cost of catastrophic
claims (claims >$100 000) have resulted in average an-
nual increases in health care premiums of 8% to 9%
(68). Payers are therefore seeking to cut or divert costs
rather than add coverage for medications like GLP-
1RAs that would increase overall costs by an additional
3 to 4 percentage points.

The volatility and unpredictability of costs also influ-
ence payers' coverage philosophies, driving them to
become more conservative in benefit offerings (69).

Annals of Internal Medicine 5
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Table. Summary of Research Gaps and Opportunities

Theme Area

Research Gaps and Opportunities

Long-term outcomes
tions

Data on the long-term metabolic, body composition, and behavioral effects of stopping use of these medica-

Whether benefits wane over time, even with continuation of the maximum dose

Subsets of patients who derive the most benefit from GLP-1RAs

Understanding which comorbidities or BMI ranges see the largest health benefit and/or medical cost savings
Identifying factors that contribute to heterogeneity of response and what more can be done to improve

response

Developing EHR-integrated clinical decision support tools to predict pharmacotherapy outcomes using real-

world data

How much social determinants of health confound results of RWE studies

Evaluating off-label use of GLP-1RAs using target trials

Whether stepped-care therapy is more effective or cost-effective than going straight to GLP-1RA therapy

Whether a defined period of treatment with GLP-1RAs followed by cessation of therapy may be associated
with a legacy-like effect of continuing improvements in health, as has been described for glucose-lowering

agents in people with diabetes
Impact of adverse effects on discontinuation rates vs. economic/coverage issues

Maintenance/adherence/dosing

Best practices for tapering off GLP-1RAs with lifestyle intervention

Effective off-ramping/deprescription regimens after weight loss

Identifying patients for long-term GLP-1RA use vs. tapering/discontinuation
Evidence-based recommendations for long-term microdosing

Barriers to receiving and continuing GLP-1RA prescriptions

Economics/coverage

Significant cost offsets (savings) from GLP-1RA use

Affordability of long-term treatment

Reconciling upfront costs with long-term savings

Pricing strategies and cost-sharing effects

System-level changes to reduce gaps in care quality and outcomes
Microsimulation research for fiscal effects of public policy changes

Identifying subpopulations for increased AOM access

Benefits of combining AOMs with lifestyle programs

Near- and longer-term effects, natural experiments, and observational studies

Pragmatic trials

Comparing alternative AOMs head-to-head in diverse health care settings

Testing strategies for tapering AOMs with lifestyle interventions

Comparative effectiveness of various medications and interventions
Cost-effectiveness of stepped-care therapy

Decision-making process for switching patients for whom one AOM fails

Intensity and type of lifestyle interventions needed for weight loss

Approaches for long-term weight loss maintenance

Comparing alternative titration schedules for adherence and weight loss outcomes

Pediatric and pregnancy outcomes

Effect of GLP-1RA-related weight loss on growth and development in pediatric patients

Administration of drugs to teenagers or young adults to prevent chronic diseases
Inclusion of pediatric patients in cost-effectiveness simulation studies

Tracking outcomes for people with GLP-1RA exposure from childhood through adulthood
Effectiveness of GLP-1RAs in treating monogenic/genetic obesity in pediatric patients
Reluctance of primary care physicians to prescribe AOMs in adolescents

Use of GLP-1RA/multiple agonist during pregnancy

Possible harms of GLP-1RAs

Effect of discontinuation on weight and health outcomes

Prevalence of suicidal thoughts or actions in patients treated with GLP-1RAs
Investigating harms (mental health risks, eating disorders, social development in pediatric populations)

Co-lifestyle interventions

Best practices for behavioral lifestyle interventions with GLP-1RAs

Necessary amount of co-lifestyle intervention
Optimal pairing of nutritional and physical activities
Nutritional counseling and surveillance for patients using GLP-1RAs

Outside-the-box questions

Developing a more robust data aggregating and sharing platform for rapidly evaluating GLP-1RA medications

AOM = antiobesity medication; BMI = body mass index; EHR = electronic health record; GLP-1RA = glucagon-like peptide-1 receptor agonist; RWE =

real-world evidence.

Value statements are scrutinized, and positive return
on investment on GLP-1-based obesity treatment must
be realized within a relatively short timeline of 12 to
24 months, especially considering workforce attrition
and drug nonadherence (70). Other concerns include
the idea that obesity pharmacotherapy requires
ongoing treatment, uncertainty about adverse effects,
challenges in identifying high-priority populations (vs.
those using GLP-1RAs for “cosmetic” weight loss), and
a lack of transparency about the true net price of GLP-

6 Annals of Internal Medicine

1RAs amidst a complicated and opaque system of
rebates that flow through pharmacy benefit managers.

As a result, in 2024 only 18% of large firms had
expanded GLP-1RA coverage to treat obesity, and many
organizations were retreating from coverage (71). Some
payers have imposed restrictive clinical eligibility criteria
(for example, minimum BMI or comorbidities), cover only
specific GLP-1RAs due to perceived cost-effectiveness,
and have moved some medications to excluded formu-
lary tiers. Mr. Hines highlighted that the approach being
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implemented by his Nashville-area school system
(an early adopter of GLP-1RA coverage for obesity)
was to combine obesity pharmacotherapy with a
comprehensive lifestyle intervention and surgical
weight loss support. Despite sustained improve-
ments in weight loss and treatment engagement,
the program was terminated due to a sharp increase
in overall health plan costs.

Mr. Hines concluded that although many payers
and benefit professionals understand the value of GLP-
1RAs in combating obesity, many believe that their
work resides in promoting lifestyle modifications, not
medical or surgical interventions. He believes that sus-
tainable GLP-1-based obesity treatment can only be
achieved through lower medication prices, integration
with behavioral treatment programs, and limiting access
to high-priority candidates who are highly likely to suc-
ceed and contribute to a shorter timeline from invest-
ment to return that can motivate payer support.

RWE Fror PuBLic AND PRIVATE PAYER
CoVERAGE DECcISIONS: CHALLENGES WITH
AsSSUMPTIONS FOR EcONOMIC ANALYSES AND
How RWE MAy INFOrRM THEM

Dr. Noelia Duchovny, a principal analyst at the
Congressional Budget Office, presented cost projec-
tions for Medicare obesity pharmacotherapy coverage
from 2026 to 2034 (58). Despite potential savings from
reduced obesity-related health issues, the expected
use of obesity pharmacotherapy is projected to result
in about $38.8 billion in federal health care spending
after rebates, subsidies, and premium income are
accounted for (58).

Dr. Duchovny emphasized that these estimates are
highly uncertain and sensitive to expectations about
obesity pharmacotherapy use, savings from improved
health, pricing, and eligibility for treatment. For exam-
ple, the Congressional Budget Office’s estimates of
savings were based on indirect evidence from bariatric
surgery studies (72-78) and microsimulation models
(79, 80). She noted that savings could be greater if,
for example, research found that use of obesity phar-
macotherapy resulted in sizable savings in health
care costs among current Medicare beneficiaries and
those who will eventually age into Medicare. Savings
could be smaller than estimated if real-world effec-
tiveness is lower than in RCTs or if weight loss leads
beneficiaries to seek or receive additional medical
services, thus increasing health care use.

This uncertainty can be reduced by analyzing
RWD that shed light on short- and long-term changes
in health care spending, especially given the variability
in adherence and effectiveness. RWD could also inform
the effect of obesity pharmacotherapy on mortality, dis-
ability, and employment.
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Despite the transformative effect of GLP-1-based
medications on obesity and related chronic conditions,
important gaps remain in our understanding of their
optimal use, long-term safety, clinical effectiveness, and
cost-effectiveness as well as their effect on nonhealth
outcomes such as workforce productivity and retention.
These gaps limit availability of reliable data inputs for
use in robust cost-benefit analyses (Figure 2). RWE
offers a critical pathway to address these knowledge
gaps across diverse populations and clinical settings
and to help identify which subgroups benefit most and
under what conditions, as well as to inform the devel-
opment of tailored coverage policies that maximize
value and access. Throughout the course of the work-
shop, the organizers gathered feedback from present-
ers and participants and identified the major gaps and
opportunities for research to help advance the genera-
tion of RWE for GLP-1-based therapies. These were
organized into 8 key themes, including long-term
outcomes; maintenance, adherence, and dosing; ec-
onomics and coverage; pragmatic trials; pediatric
and pregnancy outcomes; possible harms of GLP-1-
based therapies; co-lifestyle interventions; and out-
side-the-box considerations (Table). By illuminating
patterns of medication adherence, discontinuation,
and long-term outcomes, including economic impacts,
RWE can support more accurate cost-benefit projec-
tions and policy coverage decisions that maximize
population benefit at acceptable costs.

From Kaiser Permanente Washington Health Research Institute,
Seattle, Washington (D.A.); Duke University School of Medicine,
Durham, North Carolina (L.H.C., D.D., AS.); Harvard Medical
School and Harvard Pilgrim Health Care Institute, Boston,
Massachusetts (S.T., D.RW.); U.S. Food and Drug Administration,
Washington, DC (M.C.B.); Congressional Budget Office,
Washington, DC (N.D.); Metro Nashville Public Schools, Nashville,
Tennessee (D.H.); University of California, Los Angeles, Los
Angeles, California (K.N.); University of Michigan School of Public
Health, Ann Arbor, Michigan (A.P.); Annals of Internal Medicine and
American College of Physicians, Philadelphia, Pennsylvania (C.C.W.);
Tufts University School of Medicine, Boston, Massachusetts (J.B.W.);
and National Institute of Diabetes and Digestive and Kidney
Diseases, Bethesda, Maryland (S.K.O., C.H.).

Note: Dr. Christina C. Wee, Senior Deputy Editor for Annals,
and Dr. John B. Wong, Associate Editor for Methods for Annals,
had no role in the editorial review of or decision to publish this
article.

Disclaimer: This article reflects the workshop proceedings and
post-workshop synthesis and work from “Leveraging Real-
World Evidence to Assess Benefits and Risks of GLP-1-Based
Therapies,” held on 7 May 2025. Because this article summa-
rizes the diverse and collective perspectives of workshop
organizers and participants who attended the workshop, the
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views expressed in this article may not represent the views of all
named authors, nonauthor contributors, or organizations included.
Throughout the text, the authors made every effort to indicate
people to whom the content may be attributed. Summaries of the
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and the workshop transcript.
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Appendix Table 1. Evidence Grading Systems of the USPSTF, ADA, and AAP

System

Description of Grades

USPSTF level of certainty

ADA level of evidence

AAP level of aggregate evidence quality

High: Multitude of well-designed, well-conducted studies in representative primary care populations

Moderate: Sufficient to determine the effects of the preventive service on targeted health outcomes,
but confidence in the estimate is constrained

Low: Available evidence is insufficient to assess effects on health outcomes

A: Clear or supportive, well-conducted, adequately powered RCTs

B: Supportive, well-conducted cohort or case-control studies

C: Poorly controlled or uncontrolled

E: Expert consensus or clinical experience

A: Well-designed and well-conducted trials or meta-analysis on applicable populations

B: Trials or diagnostic studies with minor limitations; consistent findings from multiple observational
studies

C: Single or few observational studies or multiple studies with inconsistent findings or major limita-
tions

D: Expert opinion, case reports, reasoning from first principles

X: Exceptional situations in which validating studies cannot be performed and there is a clear pre-
ponderance of benefit or harm

AAP = American Academy of Pediatrics; ADA = American Diabetes Association; RCT = randomized controlled trial; USPSTF = U.S. Preventive

Services Task Force.
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Appendix Table 2. Recommendation Systems

System

Description

USPSTF recommendation grades

ADA ratings

AAP when benefit or harm predominates

AAP when benefit and harm are balanced

A: USPSTF recommends the service. There is high certainty that the net benefit is substantial.

B: USPSTF recommends the service. There is high certainty that the net benefit is moderate or there
is moderate certainty that the net benefit is moderate to substantial.

C: USPSTF recommends selectively offering or providing the service to individual patients based on
professional judgment and patient preferences. There is at least moderate certainty that the net
benefit is small.

D: USPSTF recommends against the service. There is moderate or high certainty that the service has
no net benefit or that the harm outweighs the benefits.

| statement: USPSTF concludes that the current evidence is insufficient to assess the balance of bene-
fits and harms of the service. Evidence is lacking, of poor quality, or conflicting, and the balance of
benefits and harms cannot be determined.

ADA recommendations are assigned ratings of A, B, or C depending on the quality of the evidence
in support of the recommendation.

Expert opinion E is a separate category for recommendations in which there is no evidence from clin-
ical trials, clinical trials may be impractical, or there is conflicting evidence.

Strong recommendation with level A or B aggregate evidence quality

Moderate recommendation with level B or C aggregate evidence quality

Weak recommendation with level C or D aggregate evidence quality

Strong or moderate recommendation based on level X aggregate evidence quality

Weak recommendation with level A, B, or C aggregate evidence quality

No recommendation may be made for level D

AAP = American Academy of Pediatrics; ADA = American Diabetes Association; USPSTF = U.S. Preventive Services Task Force.
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