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INTRODUCTION

Obesity has become a global epidemic over the past 20 years.
It affects nearly every organ system, increasing morbidity and mor-
tality and reducing quality of life. This complex chronic condition
results from a variety of influences, including genetic variants,
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Abstract

Objective: The high cost of novel glucagon-like peptide-1 receptor agonist (GLP-1
RA) class agents often limits access and creates barriers to care. This real-world study
evaluated the efficacy of older-generation generic antiobesity medications (AOMs)
for weight maintenance after 1 year of GLP-1 RA therapy in patients who had
achieved successful weight loss.

Methods: We prospectively followed patients (N = 105) who had completed
12 months of therapy and were part of a “medical weight loss bundle,” which
included 12 months of GLP-1 RA therapy followed by 6 months of transition care.
The baseline mean BMI was 36.4 kg/m?. Body weight outcomes were measured at
6,12, 18, and 24 months.

Results: After the medical weight loss bundle, 40 patients transitioned to generic
AOMs. At 12 months, this cohort lost an average of 18.3%, 95% Cl [13.0%, 23.6%]
body weight from baseline, with a mean BMI of 27.9 kg/mz. At 18 months, they
maintained the weight loss, with a mean BMI of 27.9 kg/m?. Subsequent follow-up
visits (average 1.5 months later) without GLP-1 RAs showed further reduction,
resulting in a total average weight loss of 25.5%, 95% Cl [23.1%, 27.9%] compared
to the initial visit.

Conclusions: Patients successfully treated with GLP-1 RAs can maintain their weight
loss using generic older-generation AOMs, suggesting potential cost savings for

insurers and implications for policy regarding AOM coverage.

endocrine abnormalities, poor dietary choices, sedentary behavior,
increased stress, inadequate sleep, medications, and disruptions in cir-
cadian rhythms. Almost half of Americans are projected to have obe-
sity by 2030, highlighting the need for effective treatments. As
several studies have shown, lifestyle changes alone are not sufficient
to sustain long-term weight loss when severe obesity is present; often
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there is weight regain due to an increase in appetite and a decrease in
energy expenditure and satiety. Escalation in therapy, such as pharma-
cotherapy and/or bariatric surgery, is required to overcome metabolic
adaptation. With the advent of novel therapeutics, namely glucagon-
like peptide-1 receptor agonists (GLP-1 RAs), more patients are now
able to achieve body mass index (BMI) of less than 30 kg/m?. Further-
more, these agents result in sustained weight reduction for up to
4 years, an increase compared to lifestyle changes alone [1].

In addition, these medications have demonstrated improvement in
weight-related comorbidities, such as type 2 diabetes, fatty liver, hyper-
lipidemia, hypertension, sleep apnea, cardiovascular disease, and joint
pain. However, due to the high cost of these agents, many individuals
cannot continue them long term. Medicare has restricted use of GLP-1
RAs to those with type 2 diabetes or established cardiovascular dis-
ease [2] based on data from the SELECT (Semaglutide Effects on Heart
Disease and Stroke in Patients with Overweight or Obesity) trial, which
showed a 20% risk reduction in major adverse cardiac events with sema-
glutide 2.4 mg/week for 39.8 months [3]. This prompted Medicare to
limit coverage of semaglutide 2.4 mg to patients with known heart dis-
ease or stroke history plus the presence of obesity, but it excluded those
patients with obesity without these particular complications. Other
insurance plans limit the use of GLP-1 RAs to only a short period of time
(e.g., 12 months) and/or require individuals to lose a certain percentage
of body weight (e.g., 5%) to permit the renewal of coverage [4]. As a
result, many individuals are not able to access these novel and effective
treatments. Additionally, due to medication back orders from the manu-
facturer, many doses of GLP-1 RAs are not consistently available.

Furthermore, the literature has demonstrated that those who
start using GLP-1 RAs can see weight regain when they discon-
tinue the medications; this occurs because these medications
reduce body weight set point through hormonal changes that pro-
mote satiety and diminish appetite. In the SURMOUNT-4 study (a
study of tirzepatide in participants with obesity and overweight
for the maintenance of weight loss), individuals who discontinued
tirzepatide therapy after 36 weeks and switched to placebo expe-
rienced a 14% weight regain after 52 weeks compared to baseline;
conversely, those who continued tirzepatide therapy experienced
a 23.5% weight loss from baseline [5]. Similarly, in the STEP-4 trial
(effect of continued weekly subcutaneous semaglutide vs. placebo
on weight loss maintenance in adults with overweight or obesity),
individuals who stopped semaglutide treatment and started pla-
cebo regained 6.9% body weight, on average, after 48 weeks [6].

In response to pressing health challenges, our institution imple-
mented a comprehensive weight management program initiated on
January 1, 2022, as detailed by Srivastava et al. [7]. Briefly, we created
a direct-to-employer bundled payment program that incentivizes
high-quality care while minimizing unnecessary medical expenditures.
The bundle lasts 18 months, has zero out-of-pocket costs for patients,
and includes Food and Drug Administration (FDA)-approved and off-
label antiobesity medications (AOMs), including several GLP-1 RA
medications. In addition to AOM coverage, the bundle includes all
consultations and related services at our multidisciplinary academic
tertiary care obesity center (Vanderbilt University Medical Center,

Study Importance
What is already known?

(GLP-1)

(RA) medications have demonstrated effectiveness in

o Glucagon-like peptide-1 receptor agonist
weight reduction. However, discontinuation often leads
to weight regain.

e Long-term access to GLP-1 RA medications faces several
barriers, including insurance coverage gaps, cost consid-

erations, and supply issues from manufacturers.

What does this study add?

e Older-generation antiobesity medications (AOMs) can
mitigate weight regain commonly observed after disconti-
nuing GLP-1 RA therapy.

e In a real-world study, individuals maintained their weight
loss for up to 24 months by transitioning from 12-month
GLP-1 RA therapy to generic AOMs.

o The most frequently used AOMs for weight maintenance
after GLP-1 RA therapy were metformin (used by 80% of
patients), topiramate (used by 32.5% of patients), and
bupropion (used by 32.5% of patients).

How might these results change the direction of
research or the focus of clinical practice?

e Given challenges with long-term GLP-1 RA access,
second-generation AOM therapy could offer an effective
and affordable solution to prevent weight regain.

o Patients who respond well to GLP-1 RA therapy within
the first year may be suitable candidates for transitioning
to generic AOMs after 12 months.

e Future research should explore the long-term efficacy of
older-generation AOMs following initial GLP-1 RA treat-
ment across a broader and more diverse patient popula-

tion to validate these findings.

Nashville, Tennessee), which accommodates over 10,000 new patient
visits annually. Following this period, patients could continue GLP-1
RA therapy if covered by their standard insurance or through self-
funding; alternatively, some opted for more affordable second-gener-
ation AOMs to sustain their weight loss or chose solely lifestyle modi-
fications for ongoing weight management.

This shift underscores the importance of an in-depth analysis of
the posttreatment phase to refine a predictive value-based model that
accurately reflects sustained weight loss results. Given the recent
FDA approval of novel GLP-1 RAs and the consequent scarcity of
long-term efficacy data, we initiated a prospective real-world cohort

study among our program participants. The study aimed to evaluate
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enduring weight maintenance in individuals who achieved BMI
< 30 kg/m? after 1 year on GLP-1 RAs (semaglutide, dulaglutide, and/
or tirzepatide) before transitioning to more cost-effective, older-gen-
eration, FDA-approved and/or off-label AOMs (metformin, topira-
mate, phentermine, bupropion, and/or naltrexone) as single or
combination treatments. Primary outcomes included percentage
changes in weight and BMI at intervals of 6 months up to 2 years.

METHODS

This study was exempt as determined by the institution’s institutional
review board (November 2020; renewal November 2023). All patients
in the study were part of a “medical weight loss bundle” (MWLB), an
18-month program (12 months of treatment plus 6 months to transi-
tion care) designed by our institution [7]. Patients had to have a start-
ing BMI >35kg/m? to enroll in the MWLB and qualify for
comprehensive weight management services under our center. At the
time of the study, three large employers and/or institutions were par-
ticipating in the MWLB, and therefore patients were located within
the inner city or regionally. Pharmacy benefits as part of the MWLB
also included unrestricted access to GLP-1 RA therapy for 12 months.
Patients were AOM naive prior to the initial medical obesity assess-
ment visit. MWLB patients were transitioned to a “weight mainte-
nance phase” if they had achieved a target clinical goal of <30 kg/m?
with documented stability of weight without regain over 3 to
6 months. The transition plan included a referral back to the primary
care physician and generic AOM prescriptions. Thus, we sought to
study the highly selected cohort of patients in the MWLB weight
maintenance phase. Patients who were not part of the MWLB were
excluded from the study.

Electronic health records of MWLB patients who had achieved
BMI <30 after 12 months of being on a GLP-1 RA class agent
(either in combination with another AOM or as monotherapy)
between 2022 and 2023 were extracted through informatics
(n = 105). This time period was chosen because it coincided with
activation of 12 months of obesity pharmacotherapy benefits
(including GLP-1 RA therapy) for patients enrolled in the MWLB at
our institution, and weight measurements beyond 12 months
would likely be assessable for these patients. The records were
deidentified and analyzed. Data were manually reviewed (nh = 2
reviewers) and extracted to ensure accuracy. Data were collected
retrospectively.

Initial anthropometrics were defined by the measured weight
and height entered into the electronic health record at the first
visit with the MWLB provider. End anthropometrics were defined
by the 6-, 12-, 18-, and 24-month visit +45 days and the most
recent visit in the system. Patient demographics, weight-related
medical complications, percentage weight reduction from the ini-
tial visit, percentage BMI reduction, and AOM utilization data were
collected.

Antiobesity pharmacotherapy included FDA-approved agents
(phentermine,

phentermine/topiramate, naltrexone/bupropion,
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semaglutide, and tirzepatide) or off-label therapies (semaglutide and
tirzepatide injections approved for type 2 diabetes, oral semaglutide,
topiramate, bupropion, and metformin). Orlistat was not prescribed to
any of the patients due to lack of clinical efficacy and significant side-
effect profile.

The following were completed as part of routine initial new
patient clinical assessments at the center: anthropometrics and body
composition (Tanita bioelectrical impedance analysis) for weight and
percentage body fat measurements. BMI was calculated at the initial
and subsequent visits. Patients who completed at least two visits in
12 months were considered “completers” of the program, and those
who participated in only one were “noncompleters” for this study.
Medical comorbidities, such as depression/anxiety, type 2 diabetes,
prediabetes, hypertension, hyperlipidemia, vitamin D deficiency, fatty
liver, osteoarthritis, joint pain, and obstructive sleep apnea, were
derived from the patient medical history.

Statistical significance was set at the 95% confidence interval (Cl).
A two-sided p < 0.05 was considered statistically significant. Data for
numerical values were reported as the mean + 95% ClI. Statistical sig-
nificance for weights over time was determined using repeated-
measures design. Differences among continuous variables between
the weight-responsive groups were determined using independent
t tests, and x? tests were used for assessment of statistical differences
between categorical variables. Statistical analysis was done using
SPSS software (IBM Corp.).

RESULTS

Informatics identified a total of 105 patients who achieved BMI
<30 kg/m? after 12 months on treatment with AOMs during the
MWLB. These patients were included in the initial analysis. Baseline
characteristics of this cohort are presented in Table 1. Patients, on
average, were 45.2 years old with a mean BMI of 36.4 kg/m? at the
initial visit. Of these patients, 92.1% were female, and 80.6% were
White. Four individuals had history of Roux-en-Y gastric bypass,
and three had history of vertical sleeve gastrectomy. The prevalence
of any obesity-related medical condition was 75.2% (depression/
anxiety 40%, type 2 diabetes 8.5%, prediabetes 11.4%, hyperten-
sion 26.6%, hyperlipidemia 20%, vitamin D deficiency 7.6%, fatty
liver 7.6%, osteoarthritis 3.8%, joint pain 28.6%, obstructive sleep
apnea 12.4%; 76.1% had other comorbidities, such as gastroesopha-
geal reflux disease, polycystic ovarian syndrome, tachycardia,
attention-deficit/hyperactivity disorder, chronic back pain, or heart
failure).

Of these 105 patients, 7 did not desire treatment with GLP-1 RAs
due to adverse effects or other reasons, and 4 individuals left the
MWLB early due to change in employment or desire to pursue a preg-
nancy instead. Of the 105 patients, 25 had not yet completed the
entire 18-month MWLB program (n = 36 total, pre-weight mainte-
nance phase; Table 2). A total of 69 patients finished 12 months of
GLP-1 RA therapy and the 6-month transition period. After the 18-
month MWLB program (weight maintenance phase), some individuals
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TABLE 1 Demographics of medical weight management patients upon first obesity encounter who were able to achieve BMI <30 kg/m?

upon completion of program at 12 mo (N = 105)

Demograhics including medical
complications

Age (y) 452

Results

Gender

Race and ethnicity

(80.6% White)
Initial weight (Ib) 2214
Initial BMI (kg/m?) 36.4
Initial body fat (%) 459
RYGB (Roux-en-Y gastric bypass) 4
VSG (vertical sleeve gastrectomy) 3
Abdominal banding 0
Any comorbidity 79 (75.2%)
Depression and/or anxiety 42 (40%)
Type 2 diabetes 9 (8.5%)
Prediabetes 12 (11.4%)
Hypertension 28 (26.6%)
Hyperlipidemia 21 (20%)
Vitamin D deficiency 8 (7.6%)
Fatty liver 8 (7.6%)
Osteoarthritis 4 (3.8%)
Joint pain 30 (28.6%)
Obstructive sleep apnea 13 (12.4%)

Other comorbidities (gastroesophageal 80 (76.1%)
reflux disease, polycsystic ovarian

syndrome, hypothyroidism, tachycardia,
attention-deficit/hyperactivity disorder,

back pain, congestive heart failure, etc.)

94 F; 10 M; 3 missing data
83 White; 14 Black; 5 Hispanic; 2 unknown

Confidence interval
where applicable

Range and/or %
where applicable

95% Cl£1.9 Range: 23-60
92.1% F

95% Cl £ 4.60

95% Cl £0.48 Range:
34.6-41.6

95% Cl £0.96

either (1) remained on GLP-1 RAs (n = 12; of whom 9 individuals had
type 2 diabetes and thus were able to continue the GLP-1 RA class
agent through standard insurance and 3 individuals chose cash-pay
option for GLP-1 RA coverage) or (2) did not receive any AOM ther-
apy (n=17) due to desire to maintain weight loss with lifestyle
changes alone or due to being lost to follow-up in clinic (Table 2).
A total of 40 individuals were given therapy with GLP-1 RAs for
12 months and then were transitioned to older-generation generic
therapy (phentermine, generic phentermine/topiramate, topiramate,
metformin, bupropion, and/or naltrexone) to assist with weight loss
maintenance after the MWLB ended.

As shown in Table 3, 69 of 105 patients received GLP-1 RA ther-
apy specifically during the MWLB for 12 months. Of these patients,
71% were treated with semaglutide 2.0 mg/week, 49% were treated
with semaglutide 2.4 mg/week, 14.5% received oral semaglutide, 13%
received dulaglutide, and 7% received tirzepatide (Table 3). The utili-
zation of GLP-1 RAs was greater than 100% as more than one GLP-1
RA was used for an individual patient; this was done due to medica-

tion shortages, decreased efficacy, or side effects.

Of these 69 patients, 40 patients were transitioned to generic
second-generation AOMs after the MWLB ended (Table 3). Of the
69 patients, 80% were given metformin extended release, 20% were
given phentermine, 32.5% were given topiramate, 32.5% were given
bupropion, and 2.5% were given naltrexone to help maintain weight
loss. However, upon transition to primary care, for weight mainte-
nance, phentermine was avoided due to its controlled substance des-
ignation. On average, most patients required more than one generic
AOM to help maintain weight loss after discontinuing GLP-1 RA ther-
apy, which is why utilization was greater than 100%.

In total, 105 patients enrolled in the MWLB achieved an average
weight loss of 22.2% + 3.3% at 12 months compared to baseline
(Table 4). Of note, this includes all patients who received 12 months
of AOM therapy, regardless of treatment completion or type (novel
GLP-1 RA therapy and/or older generic options). At 18 months,
27 patients had extractable body weight data from the obesity clinic
within 45 days of the 18-month window and maintained their weight,
with an average BMI of 29.0 + 0.8 kg/m?. At an average of 576 +
20.2 days after the initial visit, weight loss was maintained at a mean
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TABLE 2 Excluded patients in analysis (N = 65).

Reason for exclusion n

Pre-weight maintenance phase/treatment

Generic second-generation AOMs in MWLB only 7

(no GLP-1 RA use)

MWLB (with GLP-1 RA use) ended early 4

MWLB (with GLP-1 RA use) not completed yet 25

Subgroup 1 total 36
Weight maintenance phase

GLP-1 RA use in MWLB, then continued GLP-1 RA 12

therapy (n = 9 T2DM; n = 3 cash-pay option)

GLP-1 RA use in MWLB, but no generic AOMs prescribed 17

Subgroup 2 total 29
Total subgroup 1 + subgroup 2 65

Note: 105 patients in MWLB who achieved BMI <30 kg/m? at 12 mo after
enrollment were identified. Only patients who completed 12 mo of
therapy and transitioned to older-generation generic AOMs were included
in the data analysis in this study (n = 40). These patients were placed on
oral metformin, topiramate, bupropion, naltrexone monotherapy, or
combination; phentermine was avoided in many cases due to its controlled
substance designation upon transition to primary care.

Abbreviations: AOM, antiobesity medication; GLP-1 RA, glucagon-like
peptide-1 receptor agonist; MWLB, medical weight loss bundle; T2DM,
type 2 diabetes mellitus.

of 25.2% + 2.2% compared to baseline (n =77 with extractable
weight data available in electronic health record from primary care or
specialist visits). At 24 months, patients maintained a mean weight
loss of 16.1% + 1.6% (nh = 5 with extractable weight data available).
Although some weight regain was observed by 24 months, the differ-
ence in weight reduction between 18 months and 24 months was not
statistically significant. Notably, 25.7% (n = 27) of patients followed
up with a specialist obesity medicine provider at 18 months, whereas
73.3% (n = 77) of patients followed up with their primary care physi-
cian and/or another provider at the 576-day time frame and had
extractable weight data in the electronic health record, likely due to
end of bundle enroliment coverage and discharge from the obesity
clinic with a referral back to primary care. However, compliance and
adherence dropped significantly at the 24-month mark, with only
4.7% of the patients following up with either an obesity provider or a
primary care physician. This suggests that the 18- to 24-month weight
maintenance phase may be a critical time to educate primary care pro-
viders on the importance of continued and more frequent medical
visits to prevent weight regain until stability is achieved.

Table 5 shows this subgroup of patients who completed GLP-1
RA therapy in the MWLB and then transitioned to second-
generation AOM therapy for weight maintenance. At the initial visit,
this group had a mean BMI of 36.5+ 0.7 kg/m2 At 12 months,
patients had lost an average of 18.3% + 5.3% body weight from
baseline, obtaining an average BMI of 27.9 + 0.8 kg/m?, which was a
statistically significant difference (p < 0.05). There was also a
decrease of 12% in body fat percentage at 12 months versus base-
line as measured by the Tanita bioelectrical impedance analysis
(47.2% +1.2% at baseline vs. 355% +28% at 12 months).

Obesity [o EMRYY 15 VA K

TABLE 3 AOMs prescribed during first 12 mo of
program (N = 69)
n %
Branded or more expensive, $$-$$$ (N = 69)
Phentermine/topiramate ER
Naltrexone/bupropion ER
Semaglutide 2.0 mg 49 71
Semaglutide 2.4 mg 34 49
Liraglutide 3.0 mg
Liraglutide 1.8 mg

Dulaglutide 9 13
Semaglutide oral 10 14.5
Tirzepatide 5 7
GLP-1 RA class 107 >100%
utilization®

Generics or less expensive, $ (N = 40)°

Metformin 32 80
Phentermine 37.5 mg 5 12.5
Phentermine 15 mg 1 2.5
Phentermine 8 mg 2 5
Topiramate 13 32.5
Bupropion 13 32.5
Naltrexone 1 2.5
Hydrogel capsule 0 0
Zonisamide 0 0
Empaglifozin 0 0
Dapagliflozin 0 0

Total no. of AOMs prescribed per Mean: 1.7

patient after MWLB ended

Abbreviations: AOM, antiobesity medication; ER, extended-release; GLP-1
RA, glucagon-like peptide-1 receptor agonist; MWLB, medical weight loss
bundle; $, <~$20, exceptions: empagliflozin and dapagliflozin need
diagnosis of type 2 diabetes; $$, ~$50-100, phentermine/topiramate ER,
naltrexone/bupropion ER; $$$, >~$900, GLP-1RA class agents.

2GLP utilization >100% as some patients may have switched GLP-1 RA
due to side effects on generics or switched between GLP-1 RA classes.
bGeneric AOMs: Only 40 patients transitioned to generic second-
generation AOMs; the other 29 patients either continued GLP-1 RA
therapy, chose to maintain weight loss with lifestyle changes, or did not
follow up after MWLB ended.

Afterward, at 18 months, this cohort maintained weight loss (mean
BMI was still 27.9 + 0.9 kg/m?). These patients (n = 40) then had a
follow-up visit at Vanderbilt University Medical Center with another
specialist or their primary care provider, on average 1.5 months later
(593 + 25.7 days after initial visit), and their average BMI remained
at 27.2 + 0.9 kg/m?, representing a mean total weight reduction of
25.5% + 2.4% compared to the initial visit. The mean BMI was not
statistically significantly different between the visits at 12 months,
18 months, and 593 days and the 24-month follow-up (p > 0.05). At
this follow-up visit, individuals were not taking GLP-1 RAs. This sug-
gests that these patients were able to maintain weight loss on
generic second-generation AOMs.
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TABLE 4 Weight loss maintenance outcomes of successful medical weight loss bundle patients (defined as BMI <30 kg/m? at 12 mo)

Initial visit 6mo+45d 12 mo*+45d
Weight (Ib) 2214 +4.6 188.8 + 3.9 169.58 + 3.9
BMI (kg/m?) 36.4+0.5 30.43 £ 0.9 27.6 £0.8
Weight loss (%) 0 —148+1.5 —222+33
from initial obesity
encounter
N 105 93 85
Body fat (%), 459 +0.9 358+1.6
p <0.05

576 d** +20.2d
(most recent encounter

18 mo** +45d 24 mo** +45d in health record)
1729 + 4.6 1879 +4.9 168 +4.5
29.0+0.8 342+1.1 277 £0.6
—-228+1.6 -161+1.6 —-252+22

27 5 77

Note: Data at 6, 12, 18, and 24 mo derived from medical weight management encounters; data at 576 d derived from most recent encounter note either
with specialist or primary care. Patients were transitioned off glucagon-like peptide-1 receptor agonist class of agents at 12 mo and transitioned to oral
generics (metformin, topiramate, bupropion, naltrexone monotherapy, or combination; phentermine was avoided in most cases due to its controlled
substance designation upon transition to primary care). Data are mean + 95% Cl unless otherwise indicated.

*p < 0.05, 6 mo vs. 12 mo.
**p > 0.05, 12 mo vs. 18 mo, 576 d, 24 mo; 18 mo vs. 24 mo.

TABLE 5 Subgroup analyses of patients who had a GLP-1 RA class agent prescription for weight loss during first 12 mo and then transitioned

to generic AOMs (N = 40)

Weight loss (%) from

Weight (Ib) BMI (kg/m?) initial visit Body fat (%)
Initial visit (N = 40) 2195+5.2 36.5+0.7 471+12
6mo +45d(n=34) 187.6 +4.8 31.2+0.7 —-138+ 1.6
12mo+45d(n=33) 1684 +5.9 27.9+0.8 —-18.3+53 355+28
18 mo+45d(n = 15) 1679 + 6.4 27.9+0.9 —251+26
593d+25.7d (h = 40) 1635+ 6.4 27.2+0.9 —255+24
24mo+45d(n=2) 180.1 + 11.9 31.0+£13 —-20.6 £3.2

Note: Data are mean + 95% CI. Average of 4.1 provider visits within the first 12 mo (range: 3-6). P < 0.05 initial vs. 6, 12, 12+, or 18 mo.

Abbreviation: GLP-1 RA, glucagon-like peptide-1 receptor agonist.

Additionally, from the last visit at our obesity center (around
14 months) and the most recent follow-up appointment at another
provider's office within the health system (when the patients were
not on GLP-1 RAs), there was still a mean 1.46 Ib decrease in weight
noted using older-generation generic AOMs. This follow-up appoint-
ment was, on average, 166 days (5.5 months) after the most recent
visit in the bundle program when the patients were on GLP-1 RAs.

DISCUSSION

This prospective real-world study demonstrates that patients treated
with GLP-1 RA therapy for 12 months who achieved BMI <30 kg/m?
and then transitioned to cost-effective alternative AOMs were able to
lose 25.1% + 2.6% of their body weight, on average, and maintain the
weight reduction up to 24 months. Furthermore, fat percentage
(based on a bioelectrical impedance analysis) decreased by 10% after
12 months. Among this cohort, those who transitioned to generic

AOMs (such as metformin, topiramate, phentermine, and bupropion)

after the MWLB pharmacy coverage ended at 12 months were able
to maintain their weight loss up to 24 months. This demonstrates that
alternative and inexpensive medications can be used for weight main-
tenance if GLP-1 RA therapy cannot be continued. These generic
medications can offset the weight regain expected with GLP-1 RA dis-
continuation. These results are noteworthy as many patients lose
insurance coverage for GLP-1 RAs and are concerned about weight
regain off the medications. Since these older-generation AOMs also
target appetite, insulin resistance, cravings, and satiety, they are suit-
able and cost-effective alternatives for the treatment of obesity and
overweight at the appropriate doses.

Furthermore, this subgroup of patients who transitioned from
GLP-1 RA therapy to generic AOMs experienced significant weight
loss (Table 5), with an average reduction from 219.5 Ib to 163.5 Ib
over approximately 593 days. Notably, there was a reduction in BMI
from 36.5 to 27.2 over the study period, and weight loss of 20.6%
was maintained over 24 months. These data indicate significant
weight loss during the initial 12 months of GLP-1 RA therapy, with
continued weight loss after transitioning to AOM therapy. This



WEIGHT MAINTENANCE ON GENERIC AOMs AFTER GLP-1 RAs

suggests that the combination of these therapies can be effective for
long-term weight management and sustained weight loss. Moreover,
body fat percentage decreased from 47.1% to 35.5% at 12 months,
highlighting the effectiveness of the therapies in reducing fat mass
(which is crucial for metabolic health), reducing obesity-related risks,
and providing overall improvement in health outcomes, including
depression and anxiety (75.2% prevalence of any obesity-related med-
ical condition; 40% depression/anxiety in study cohort). The slight
increase in weight and BMI at the 24-month mark (though not found
to be statistically significant) suggests a potential challenge in main-
taining weight loss over the long term, indicating the need for ongoing
support and possibly additional interventions for weight regain. In
addition, the average of 4.1 provider visits within the first 12 months
underscores the importance of regular follow-up and monitoring to
achieve and maintain weight loss goals. Overall, these findings support
the use of GLP-1 RAs followed by AOM therapy as a viable strategy
for significant and sustained weight loss.

The most common medications prescribed were metformin, topir-
amate, bupropion, and phentermine. Metformin has been shown to
helpful in weight loss by improving insulin resistance and promoting
appetite suppression through increased secretion of GLP-1 [8] and
peptide YY and increased hypothalamic leptin sensitivity [9, 10].
Furthermore, it can alter the gut microbiome and can induce expres-
sion and secretion of growth-differentiating factor 15, which reduces
food intake, body mass, fasting insulin, and glucose intolerance
[11, 12]. Phentermine is a sympathomimetic agent, which primarily
increases norepinephrine and epinephrine levels to suppress appetite
and increase energy expenditure. It stimulates the central nervous
system. Topiramate is an anticonvulsant that lowers the seizure
threshold and serves as a GABA-A RA (y-aminobutyric acid-A recep-
tor agonist). It is also a weak carbonic anhydrase inhibitor and antago-
nizes the glutamate receptor. Through these mechanisms, it enhances
appetite suppression and satiety [13]. Bupropion was also prescribed
to help with weight loss maintenance as it helps decrease emotional
eating and cravings by working as a dopamine and norepinephrine
reuptake inhibitor and decreasing the reward associated with food
intake [14]. Naltrexone works synergistically with bupropion to induce
satiety by inhibiting B-endorphin activity at the p-opioid receptor and
blocking autoinhibition of pro-opiomelanocortin neuron [15].

As demonstrated in Table 4, the average BMI decreased signifi-
cantly at 12 months compared to the initial visit, remained about the
same at 18 months, and again remained about the same at an average
of 576 + 20.2 days (after initial visit) at the patient’s follow-up visit,
indicating that the severity of obesity had decreased. A decreased
obesity severity represents a decrease in adiposity; this corresponds
to a decrease in treatment intensity.

Studies have shown that obesity directly mediates systemic
inflammation, which contributes to insulin resistance and makes sus-
tained weight loss difficult to achieve [16]. Specifically, obesity has
been shown to involve high rates of plasma fatty acid mobilization
and uptake, which play a central role in development of insulin resis-
tance [17]. However, with significant weight loss, particularly a combi-

nation of healthy dietary modifications, GLP-1 RA therapy, and an
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increase in physical activity, there is a reduction in fatty acid mobiliza-
tion and uptake, which is a key process in reducing insulin resistance.
Phentermine/topiramate, metformin, bupropion, and naltrexone can
also improve insulin sensitivity by facilitating calorie restriction by
decreasing hunger, thereby promoting weight loss over time. As a
result, a patient who is now in the overweight category is more likely
to respond to these older-generation AOMs, as there is less inflamma-
tion and insulin resistance, even though (on average) these generic
medications are weaker in efficacy compared to GLP-1 RAs.

While the study provides valuable insights into the efficacy of
older-generation AOMs for weight maintenance, several limitations
warrant consideration. First, the patient group analyzed was predomi-
nantly White and female. Consequently, the findings may not fully
represent the diverse population affected by obesity. Our study
focused on patients with severe obesity (BMI >35 at initial visit) who
were self-selected as high responders to treatment (all achieving BMI
<30 ) at 12 months. Existing research indicates that early responders
to treatment tend to achieve long-term success [18]. In addition, the
study cohort included predominantly female patients, though the
MWLB was offered to both men and women. Our study was not pow-
ered to elucidate gender differences. However, it is noteworthy that
66% of the patients currently presenting to the comprehensive medi-
cal obesity center at our institution are female. Despite potential
selection bias in our study, it suggests a specific patient profile: Those
who respond well to treatment within 12 months may be able to tran-
sition from expensive GLP-1 RA therapy to more affordable oral
generic AOMs. Future research should include a broader range of eth-
nicity, race, and gender to ensure generalizability. Similarly, clinicians
should consider individual patient characteristics, including ethnicity,
race, and gender, when tailoring obesity treatment plans. Recognizing
that responses to AOMs may vary across different patient groups can
guide personalized treatment decisions. Additionally, the exact timing
of patients discontinuing GLP-1 RA medications after the 12-month
period remains unknown. It is plausible that some patients continued
taking them beyond 12 months, potentially confounding the weight
maintenance data.

It is important to note that genetic obesity testing was not con-
ducted in this study. Incorporating genetic information into obesity
management can significantly enhance treatment plans and improve
long-term outcomes for patients transitioning from GLP-1 RA to
AOM therapy. Genetic variations can influence how patients metabo-
lize and respond to medications, with certain genetic variants predis-
posing individuals to obesity and affecting their response to weight
loss therapies. Personalized medicine approaches, which tailor treat-
ments based on these genetic differences, hold great promise. Further
research is needed to explicate the role of obesity pharmacogenomics
during the weight maintenance phase.

Another limitation of this study is that it did not capture lifestyle
modifications, including the patients’ nutritional intake, exercise, sleep
quality, emotional state, or stress level experienced in the weight
maintenance phase, which could have also confounded the results.
Some patients reported drinking socially, though there were no

reports of alcoholism or marijuana use. Furthermore, the 24-month
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follow-up data are incomplete, which affects the reliability of the
results. Specifically, only five individuals shown in Table 4 and two in
Table 5 had weight data available at the 24-month mark after starting
treatment, resulting in a small cohort that makes it challenging to gen-
eralize findings. Although some patients did have medical visits
around the 2-year period, these visits occurred either before or after
the defined 24-month time frame in the study and were therefore
excluded from the results. Variations in weight measurement may
arise because follow-up weights were recorded at different provider
offices using different scales. Consistent use of the same weighing
scale during follow-up visits can improve accuracy. Lastly, among
patients transitioning from GLP-1 RAs to generic AOMs, those who
underwent bariatric surgery (gastric sleeve or Roux-en-Y gastric
bypass) introduce additional metabolic complexities that could con-

found treatment effects.

CLINICAL IMPLICATIONS AND
CONCLUSIONS

This study provides valuable insights into the potential of older-
generation AOMs as a cost-effective strategy for maintaining weight
loss achieved through GLP-1 RA-based pharmacotherapy. The findings
suggest that, after significant weight reduction, the body’s decreased
inflammation and insulin resistance may enhance its responsiveness to
therapies such as metformin, topiramate, phentermine/topiramate, or
bupropion. Given the current challenges of medication scarcity and
insurance barriers, transitioning patients to economical AOMs emerges
as a prudent alternative for long-term weight management in addition
to maintaining a healthy lifestyle. Patients who respond well to GLP-1
RA therapy within the first year may be suitable candidates for transi-
tioning to generic AOMs. Clinicians should discuss the benefits, risks,
and cost-effectiveness of transitioning from expensive GLP-1 RA medi-
cations to oral generics. Patients who have undergone bariatric surgery
(e.g. gastric sleeve or Roux-en-Y gastric bypass) may experience meta-
bolic changes affecting weight maintenance. Clinicians should account
for these surgical effects when evaluating treatment outcomes. More-
over, regular follow-up visits are crucial to assess weight maintenance
and treatment efficacy. Clinicians and researchers should track patients’
progress beyond the initial 18- to 77-month period to understand real-
world long-term outcomes. Insurers and employers should recognize
the potential cost savings associated with transitioning patients to
generic AOMs. State plans aiming to expand AOM coverage should
consider evidence from studies like this. In conclusion, the results of
this study underscore the importance of personalized, adaptable treat-
ment strategies in obesity management. The study highlights the poten-
tial of older-generation generic AOMs in maintaining weight loss and
the need for future research to validate these findings across diverse
patient groups.O
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