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Background
•  Obesity is both highly prevalent,

with 40.3% of the US adult
population considered obese, and
costly, with recent estimates of
annual obesity-related health care
costs topping $170 billion.1,2

•  Glucagon-like peptide-1
(GLP-1) receptor agonists have
demonstrated significant weight
reduction benefits and efficacy
in reducing cardiovascular risk
such as non-fatal myocardial
infarction, non-fatal stroke, and
cardiovascular-related death in
clinical trials.1,2

•  Additionally, while weight loss
may reduce the need for bariatric
surgery and joint replacement,
evidence also suggests
improved clinical outcomes
among patients combining
GLP-1 with endoscopic bariatric
therapy or bariatric surgeries
and when used concomitantly
in joint replacement.3-5

•  While GLP-1s are efficacious
for weight management, these 
medications are associated with 
gastrointestinal side effects 
such as nausea, vomiting, and 
diarrhea. Long-term safety 
concerns include potential risks 
of pancreatitis, gastroparesis, 
cholecystitis, intestinal obstruction, 
acute kidney failure, nonarteritic
ischemic optic neuropathy, and
thyroid cancer.6

•  The impact of GLP-1 obesity
treatment initiation on clinical
outcomes in members without
diabetes in the real-world setting
has not been fully elucidated.

Methods
•  This retrospective, observational cohort study analyzed Prime Therapeutics’ integrated pharmacy and medical claims data from 16 million commercially

insured members covering all regions of the United States across the 4-year period of January 1, 2020, to December 31, 2023.
•  Study inclusion was limited to members newly initiating a GLP-1 (index date in calendar year 2021), defined as no GLP-1 use in prior year, i.e., the

identification period, with member continuous enrollment 1 year before (pre-period) and 2 years after (post-period) the index date required.
•  Members were required to have a pre-period medical claim, including a diagnosis code for obesity or Z code for body mass index (BMI) ≥30.
•  Members were excluded if they had a DM diagnosis medical claim or a pharmacy DM drug therapy claim during the pre-period, or medical claim

diagnosis in pre-period for HIV/AIDS, hemophilia, sickle cell disease, malignant cancer, or end-stage renal disease. 
•  Using the same inclusion and exclusion criteria, a control group was identified using 13.5 million members with at least 1 pharmacy claim for any drug

during 2021 and without a GLP-1 claim in calendar year 2021 and 1 year prior to study index date.
•  A 2-step matching approach with direct matching followed by propensity score matching was used to identify the control group.

− Step 1: Direct matching on gender, health plan, line of business (i.e., fully insured, health insurance marketplace, self-insured), BMI group, prediabetes,
pregnancy, and use of statin, renin-angiotensin system antagonist (RASA), and/or antidepressants at index date

− Step 2: After the direct match, GLP-1 utilizers were matched using propensity scores on 5-year age bands, month of index study date, Charlson
Comorbidity Index score and conditions,7 and pre-period drug utilization of non-GLP-1 weight loss drug therapy by class (e.g. phentermine,
topiramate, naltrexone, etc).

•  Clinical outcomes included: bariatric surgery, joint replacement, major adverse cardiovascular event (MACE) (a composite of acute myocardial infarction,
stroke, transient ischemic attack, coronary artery bypass graft, and percutaneous transluminal coronary angioplasty), RASA and statin medication use
change, and negative clinical events.

Outcome Event Outcome Definition

Acute kidney failure ICD-10-CM in any position: N17.x

Acute myocardial infarction ICD-10-CM in any position: I21.x, I22.x

Acute pancreatitis ICD-10-CM in any position: K85.x

Bariatric surgery CPT in any position: 43644, 43645, 43770, 43775, 43842, 43843, 43845, 43846, 43847

Cholecystitis ICD-10-CM in any position: K81.9x

Coronary artery bypass graft CPT in any position: 33510 to 33523, 33533 to 33536

Gastroparesis ICD-10-CM in any position: K31.84

Intestinal obstruction ICD-10-CM in any position: K56.x

Joint (hip or knee) replacement CPT in any position: 27440, 27442, 27443, 27445, 27446, 27447, 27120, 27125, 27130, 27132

Nonarteritic ischemic optic neuropathy ICD-10-CM in any position: H47.01

Percutaneous transluminal coronary angioplasty CPT in any position: 92920 to 92944, C9600 to C9608

Renin-angiotensin system antagonists 
(RASA) medication Generic Product Identifier: 3610x, 3615x, 3617x, 3699x

Statin medication Generic Product Identifier: 279930x, 3940x, 399940x, 409925x

Stroke ICD-10-CM in any position: I60.x to I64.x

Thyroid cancer ICD-10-CM in any position: C73.x

Transient ischemic attack ICD-10-CM in any position: G45.x

•  Negative clinical events included: acute kidney injury or failure, acute pancreatitis, cholecystitis, gastroparesis, intestinal obstruction, nonarteritic
ischemic optic neuropathy, and thyroid cancer. Severe negative events were limited to acute kidney failure, acute pancreatitis, intestinal obstruction, 
nonarteritic ischemic optic neuropathy, and thyroid cancer.

•  All study outcomes were measured as annual percent of members with the outcome of interest.
•  Annual percent change between groups and across periods (pre-period vs. year 1 post-period, pre-period vs. year 2 post-period) were statistically

analyzed using difference-in-difference (DID) regression. 

Objective
The objective is to describe 
changes in clinical outcomes 1 
year before and 2 years after 
GLP-1 obesity treatment initiation 
among commercially insured obese 
members without diabetes mellitus 
(DM) compared to a matched 
control group, regardless of 
treatment persistence.

Results
•  A total of 3,346 commercially insured members newly initiating GLP-1 therapy, and 384,309 control group

members, met all initial study criteria.

•  The final analysis cohort was 3,046 GLP-1 therapy members and 8,653 control group members; 300
(9.0%) GLP-1 utilizing members did not match to controls. Characteristics were well-matched between
groups, with standardized mean differences less than 0.1 for all comparisons, except for age group with a
standardized mean difference (SMD) of 0.1703.

•  Mean age for both GLP-1 utilizers and control group members was 46 years; 81% were women, 14.1% had
prediabetes, and <1% had a history of myocardial infarction.

•  Across pre-year and year 1, DID statistical comparison found the GLP-1 group had significantly higher
annual rates of joint replacement (annual DID: 0.6%, p= 0.0492), bariatric surgery (annual DID: 0.7%, p=0.002),
and acute pancreatitis (annual DID: 0.4%, p=0.0188).

•  Across pre-year and year 2, DID statistical comparison found the GLP-1 group had significantly higher
annual rates of joint replacement (annual DID: 0.6%, p= 0.0495) and bariatric surgery (annual DID: 1.6%,
p<0.001).

• No other statistically significant changes in annual clinical outcomes were observed.

Conclusions
•  In this intent-to-treat real-world analysis,

no improvement in clinical outcomes was
seen over the 2-year period.

•  Compared to the matched control group,
acute pancreatitis rates in year 1 for the
GLP-1-treated group were significantly
higher, resulting in number needed to harm
of 1 in 250 treated GLP-1 utilizers. All other
negative event rates were no different,
indicating GLP-1 obesity treatment was not
resulting in higher rates of medical care for
adverse effects, except for pancreatitis.

•  Additionally, higher rates of joint
replacement and bariatric surgeries were
observed in the GLP-1-treated group
compared to match controls, although this
may be due to GLP-1 obesity treatment as
preconditioning prior to surgery.3-5

•  The results of this study suggest that
it may take longer than 2 years to
observe clinical event reductions among
the general GLP-1 obesity treatment
population, emphasizing the need to fairly
price obesity treatment GLP-1s to their
real-world clinical benefits.
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Limitations
•  Data were sourced from administrative health care claims; therefore, misclassification bias may have

occurred due to using medical and pharmacy claims to exclude individuals without diabetes and to
identify those with obesity.

•  While groups were well-balanced, 9% of identified new start GLP-1 obesity without DM treated members
were not matched to a control, potentially resulting in an external validity threat. 

•  Control group members may have initiated GLP-1 weight loss therapy after 2021, resulting in a potential
misclassification bias.

•  Our study examined a commercially insured membership and therefore is not generalizable to Medicare or
Medicaid populations.

•  The impact of an individual’s cost sharing, other diagnoses, social determinants of health, or other member
characteristics are outside the scope of this analysis and are worthy of future consideration.
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Table 1a
Pre-Post Year 1 Change in Clinical Outcomes, Among New Start GLP-1 Members to Treat Obesity Without Diabetes and 
Matched Controls*

Clinical Event

GLP-1 
Pre- 
Year

GLP-1 
Year 1

Year 1-Pre 
Difference 
(% change)

Matched 
Controls 
Pre-Year

Matched 
Controls 

Year 1

Year 1-Pre 
Difference 
(% change)

Annual 
Difference- 

in-Difference 
(95% CI)†

P-value

N = 3,046 N = 8,653

Bariatric surgery 0.2% 0.9% 0.7% 0.9% 0.9% 0.0% 0.7% (0.3 to 1.2) 0.0024
Joint replacement 0.9% 1.1% 0.2% 1.1% 0.8% -0.3% 0.6% (0.0 to 1.1) 0.0492
MACE 1.1% 0.9% -0.2% 1.3% 1.1% -0.2% -0.1% (-0.6 to 0.4) 0.7365

RASA medication initiation‡ 28.1% 30.0% 1.9% 29.5% 30.9% 1.4% 0.5% (-0.5 to 1.6) 0.3241
Statin medication initiation‡ 17.5% 20.0% 2.5% 18.4% 20.7% 2.3% 0.1% (-0.9 to 1.1) 0.8322
Acute kidney injury 0.6% 0.6% 0.0% 0.6% 0.8% 0.2% -0.2% (-0.6 to 0.3) 0.4207
Acute pancreatitis 0.1% 0.6% 0.5% 0.3% 0.4% 0.1% 0.4% (0.1 to 0.8) 0.0188
Cholecystitis 0.1% 0.3% 0.2% 0.2% 0.2% 0.0% 0.2% (0.0 to 0.5) 0.0762
Gastroparesis 0.2% 0.4% 0.2% 0.2% 0.3% 0.1% 0.1% (-0.1 to 0.3) 0.2882
Intestinal obstruction 0.3% 0.4% 0.1% 0.5% 0.4% -0.1% 0.1% (-0.3 to 0.4) 0.6953
Nonarteritic ischemic 
optic neuropathy 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% (0.0 to 0.1) 0.5637

Thyroid cancer 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% -0.1% (-0.2 to 0.0) 0.1359

≥1 negative event§ 1.2% 2.0% 0.7% 1.7% 2.0% 0.3% 0.5% (-0.2 to 1.2) 0.1772
≥1 severe negative event¶ 1.0% 1.5% 0.5% 1.4% 1.6% 0.2% 0.3% (-0.4 to 0.9) 0.4253

Table 1b
Pre-Post Year 2 Change in Clinical Outcomes, Among New Start GLP-1 Members to Treat Obesity Without Diabetes and 
Matched Controls*

Clinical Event

GLP-1 
Pre- 
Year

GLP-1 
Year 2

Year 2-Pre 
Difference 
(% change)

Matched 
Controls 
Pre-Year

Matched 
Controls 

Year 2

Year 2-Pre 
Difference 
(% change)

Annual 
Difference- 

in-Difference 
(95% CI)†

P-value

N = 3,046 N = 8,653

Bariatric surgery 0.2% 1.4% 1.2% 0.9% 0.5% -0.4% 1.6% (1.1 to 2.1) <0.001
Joint replacement 0.9% 1.4% 0.5% 1.1% 1.0% -0.1% 0.6% (0.0 to 1.2) 0.0495
MACE 1.1% 1.5% 0.4% 1.3% 1.5% 0.2% 0.2% (-0.4 to 0.8) 0.5630

RASA medication initiation‡ 28.1% 30.5% 2.4% 29.5% 31.7% 2.2% 0.2% (-1.1 to 1.5) 0.7363
Statin medication initiation‡ 17.5% 21.2% 3.7% 18.4% 22.9% 4.5% -0.8% (-2.0 to 0.4) 0.1998
Acute kidney injury 0.6% 0.9% 0.3% 0.6% 0.9% 0.3% 0.0% (-0.5 to 0.5) 0.9101
Acute pancreatitis 0.1% 0.3% 0.2% 0.3% 0.3% 0.0% 0.2% (-0.1 to 0.5) 0.2101
Cholecystitis 0.1% 0.3% 0.2% 0.2% 0.2% 0.0% 0.2% (-0.1 to 0.4) 0.2314
Gastroparesis 0.2% 0.3% 0.1% 0.2% 0.3% 0.1% 0.1% (-0.2 to 0.3) 0.5554
Intestinal obstruction 0.3% 0.6% 0.3% 0.5% 0.6% 0.1% 0.2% (-0.2 to 0.6) 0.2906

Nonarteritic ischemic 
optic neuropathy 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% (-0.1 to 0.0) 0.5637

Thyroid cancer 0.0% 0.1% 0.1% 0.0% 0.2% 0.2% -0.1% (-0.2 to 0.1) 0.3583

≥1 negative event§ 1.2% 2.5% 1.2% 1.7% 2.4% 0.7% 0.5% (-0.2 - 1.3) 0.1682

≥1 severe negative event¶ 1.0% 1.9% 0.9% 1.4% 2.0% 0.6% 0.3% (-0.4 to 1.0) 0.3473
CI = Confidence Interval, MACE = major adverse cardiovascular event; RASA = renin-angiotensin system antagonist (antihypertensive)
*Eligible control group members were matched to GLP-1 treatment members on characteristics and conditions using a combined exact and propensity score matching approach.
†Difference between GLP-1 post-pre difference and control post-pre difference
‡Medication supply at day 365 (year 1) or day 730 (year 2) post-GLP-1a initiation or control group members’ index date
§Negative event defined as any of the following: acute kidney injury, acute pancreatitis, cholecystitis, gastroparesis, intestinal obstruction, nonarteritic ischemic optic neuropathy, or thyroid cancer
¶Severe negative event defined as any of the following: acute kidney failure, acute pancreatitis, intestinal obstruction, nonarteritic ischemic optic neuropathy, or thyroid cancer
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