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Abstract

Obesity is a multifactorial chronic disease for which treatment remains challenging. While the cornerstone treatment is lifestyle modification, the
addition of anti-obesity medications leads to greater weight reduction. In cases where monotherapy with a single anti-obesity medication results
in either weight stabilization or only modest weight reduction, combination regimens can be highly effective, especially those including glucagon-
like peptide-1 receptor agonists. We report the case of a 23-year-old male initially presenting with a body mass index of 84.3 kg/m?. In addition to
lifestyle modification therapy, he was started on phentermine, topiramate, and metformin, which only resulted in weight stabilization after 1 year.
Subsequently, semaglutide (a glucagon-like peptide-1 receptor agonist) was added, along with a lower calorie diet, which resulted in a 32.5% total
body weight reduction, approximating that which can be achieved following metabolic/bariatric surgery. This case highlights the potential benefit
of combination anti-obesity medication regimens including glucagon-like peptide-1 receptor agonists, as such regimens may provide a synergistic
effect by targeting multiple eating behavior pathways simultaneously. Further studies are needed to evaluate the efficacy of combination anti-

obesity medication regimens, especially among those achieving suboptimal response to monotherapies.
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Obesity is a multifactorial chronic disease for which treatment
remains challenging. The Centers for Disease Control and
Prevention estimate US adult obesity [defined as body mass in-
dex (BMI) > 30 kg/m?] at 41.9%, including 9.2% for severe
obesity (defined as BMI >40 kg/m?) [1]. Treating obesity is
critical for reducing the risk of multiple complications and co-
morbidities including type 2 diabetes mellitus, dyslipidemia,
hypertension, cardiovascular events, nonalcoholic fatty liver
disease, and obstructive sleep apnea, among others [2].

Lifestyle modification therapy, including dietary changes
and increased physical activity supported by behavior modifi-
cation strategies, remains the cornerstone treatment for obes-
ity [2]. That said, this approach commonly fails to result in
clinically significant and durable weight loss [2]. Therefore,
adjunct therapy is often needed. While metabolic/bariatric
surgery (MBS) provides on average the most effective and dur-
able BMI reduction with a mean weight loss of >30% and sig-
nificant reductions in obesity-related comorbidities [3], such
procedures are invasive, carry risk, and may not be attractive
or available to many individuals.

Anti-obesity medications (AOMs) are promising adjuncts
to lifestyle modification therapy as their addition to treatment
regimens result in greater weight reduction, improved adher-
ence to lifestyle modification therapy, and greater weight
loss maintenance compared to lifestyle modification therapy
alone [2]. Current Food and Drug Administration AOMs
approved for long-term use in adults include orlistat,

topiramate/phentermine, naltrexone/bupropion, liraglutide
3.0 mg daily, semaglutide 2.4 mg weekly, and setmelanotide
(for specific genetic etiologies). Additionally, other medica-
tions are used off-label including phentermine (when used
for >3 months), topiramate, and lisdexamfetamine, among
others [4].

When an individual does not respond to lifestyle modifica-
tion therapy combined with a single AOM, combination
AOM therapy should be considered, consistent with recom-
mendations for other chronic diseases including type 2
diabetes mellitus and hypertension. Indeed, several combin-
ation AOMs currently exist (ie, phentermine/topiramate,
bupropion/naltrexone), others are being studied [ie, tirzepa-
tide, a glucagon-like peptide 1 (GLP-1) receptor agonist/
glucose-dependent insulinotropic polypeptide (GIP) dual
agonist], and others are used in clinical practice (ie, combining
GLP-1 receptor agonists with phentermine). Overall, studies
involving many of these combination AOM regimens are lack-
ing. Given the promise of combination AOM regimens includ-
ing GLP-1 receptor agonists, we present a case illustrating the
potential significant effect of this approach showing results
mirroring those expected from MBS.

Case Presentation

A 23-year-old male presented to a weight management pro-
gram with a weight of 643 pounds (292 kg) and BMI of
84.3 kg/m>. On exam, obesity was mixed central and
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Figure 1. After addition of semaglutide (a glucagon-like peptide-1 receptor agonist) to medication regimen consisting of phentermine, topiramate, and met-

formin, the patient lost 209 pounds (95 kg) in less than 2 years.

peripheral. Factors contributing to his weight status included
a genetic predisposition (significant family history of obesity
in immediate family members including his mother and sister),
strong degrees of hunger, food cravings, binge-eating tenden-
cies, and depression. He also had evidence of prediabetes with
a hemoglobin Alc of 6.4% and concerns for obstructive sleep
apnea.

He was previously followed in a pediatric weight manage-
ment clinic where he originally presented at 17 years old
with a weight of 364 pounds (165 kg; BMI 48.5 kg/m?). At
that time, he was initially started on topiramate 75 mg daily,
and phentermine 15 mg daily was added shortly thereafter.
He continued on these medications for around 6 months dur-
ing which time he lost approximately 25 pounds (11.3 kg). He
was then lost to follow-up several times over the next few
years and therefore was not consistently on AOMs. He was
briefly restarted on phentermine and topiramate; however,
he was on these for only a few weeks at a time. Each time he
represented for care, his weight increased approximately 50
to 75 pounds (23-34 kg).

Upon re-establishing care in the adult weight management
clinic, he was started on multiple medications including phen-
termine 15 mg, topiramate 75 mg, and metformin 500 mg
daily. With the COVID-19 pandemic, he was seen virtually
via telemedicine over the next year, and weight and BMI there-
fore could not be obtained. During that time, phentermine
was increased to 18.75 mg daily, topiramate to 50 mg twice
a day, and metformin to 500 mg twice a day. Given a history
of depression, he also started bupropion extended release
150 mg daily by his primary care provider, which was eventu-
ally increased to 300 mg daily.

When he was ultimately able to return to weight manage-
ment clinic in person, his weight and BMI remained largely
unchanged. Therefore, in addition to continuing phentermine,
topiramate, metformin, and bupropion, he was started on
semaglutide 0.25 mg weekly (a GLP-1 receptor agonist),
along with a lower calorie diet and regularly scheduled regis-
tered dietician visits. He subsequently reported a significant

reduction in hunger, and his BMI began to decrease. One
month later, semaglutide was increased to 0.5 mg weekly.
After just over a year on this combination regimen, he lost
209 pounds (95 kg) and his BMI decreased to 66.5 kg/m*
(see Fig. 1). Additionally, his hemoglobin Alc normalized to
5.0% and snoring improved.

After approximately 14 months on semaglutide 0.5 mg
weekly (in addition to phentermine, topiramate, metformin,
and bupropion), given a plateau in weight loss, semaglutide
was increased to 1.0 mg weekly. The first month after this in-
crease, he lost an additional 6 pounds (2.7 kg); however, after
3 months he had gained an additional 11 pounds (5 kg), sug-
gesting overall stability on this AOM regimen rather than fur-
ther BMI reduction.

Discussion

As highlighted in this case, combination AOMs including
GLP-1 receptor agonists may substantially benefit individuals
with refractory obesity. Current recommendations are to use
AOM monotherapy or Food and Drug Administration-
approved combination medications [2]. However, weight
loss achieved with these regimens may be either modest or
suboptimal [2], and therefore combination therapies involv-
ing multiple different medications may be required, as
was the case here [5]. This patient was initially started on
phentermine, topiramate, metformin, and bupropion after re-
establishing care in a weight management clinic, on which his
BMI remained unchanged. This suggested he was experien-
cing some benefit as, during the time when he was not on
any medications, his BMI continued to substantially increase.

That said, when a GLP-1 receptor agonist (semaglutide)
was added, his BMI began to significantly decrease. GLP-1 re-
ceptor agonists appear to work via multiple pathways to help
induce BMI reduction. These include delayed gastric empty-
ing, which can improve satiety; central nervous system effects
leading to decreased hunger, appetite, and food cravings; low-
er preference for energy-dense foods; and improvements in
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Table 1. Purported mechanisms for weight reduction of anti-obesity
medications used

Medication  Dose Purported mechanisms

Phentermine  18.75 mg Norepinephrine reuptake inhibitor;
daily anorectic
Topiramate 50 mg twice ~ Mechanism unknown; believed to

involved dopamine, GABA, and
glutamate modulation

a day

Metformin 500 mg twice Hypothalamic appetite-regulatory

a day center modulation; gut microbiome
alteration; insulin sensitizer
Semaglutide 0.5 mg GLP-1 receptor agonist; enhances
weekly glucose-dependent insulin secretion;

delays gastric emptying (improves
satiety); hypothalamic
appetite-regulatory center
modulation (decreased hunger,
appetite, food cravings; lower
preference for energy-dense foods;
improvements in eating control)

Bupropion 300 mg daily  Norepinephrine/dopamine reuptake
ER inhibitor; activates POMC neurons

Abbreviations: ER, extended release; GABA, gamma-aminobutyric acid;
GLP-1, glucagon-like peptide-1; POMC, proopiomelanocortin.

eating control [2]. After semaglutide was added to his AOM
regimen, he experienced a further reduction in hunger and
was able to better adhere to a lower calorie diet, possibly
due to improved satiety [2]. In this case, it is unclear as to
whether initially starting semaglutide as monotherapy would
have led to the same BMI reduction compared to using sema-
glutide as an adjunct to other medications. That said, the BMI
reduction achieved after starting semaglutide 0.5 mg weekly
far exceeded the average described in the SUSTAIN trials
(among adults with type 2 diabetes), as well as mean weight
loss achieved on higher doses of semaglutide (eg, 2.4 mg week-
ly) among adults without obesity [6]. This, combined with
BMI stability achieved on other medications, suggests a pos-
sible synergy in response between these medications.

While outcomes for metabolic/bariatric in adults vary, stud-
ies have shown a mean 1 year weight loss of 31.5% for those
undergoing Roux-en-Y gastric bypass and 29.5% for those
undergoing laparoscopic sleeve gastrectomy [3]. While true
to date that, on average, MBS has provided more significant
and durable weight loss compared to AOMs, many patients
unfortunately experience significant weight gain following
MBS (often requiring AOMs in the post-surgical setting),
and more recently developed AOMs are, on average, far
more effective compared to those previously available [6-8].
For example, in randomized controlled trials, compared to a
mean weight reduction of 10.9% after 56 weeks with phenter-
mine/topiramate, mean body weight with semaglutide 2.4 mg
weekly was 14.9% after 68 weeks and 20.9% with tirzepatide
after 72 weeks [6-8].

The weight loss this patient achieved using combination
AOMs including a GLP-1 receptor agonist was 32.5%, mir-
roring average weight loss experienced following metabolic/
bariatric surgery [3]. In this case, it may have been that add-
ition of a GLP-1 receptor agonist to an ongoing combination
of other medications used in weight management (phenter-
mine, topiramate, metformin, and bupropion) provided a syn-
ergistic effect. We hypothesize that this resulted from a

combination of medications targeting multiple eating behav-
ior pathways simultaneously, including appetite, satiety,
food craving, and binge-eating tendencies (see Table 1).
Indeed, as body weight is regulated by a complex physiologic-
al network, combination AOM regimens may achieve weight
loss by targeting multiple pathways simultaneously. It is likely
that most patients will require AOM use long term; however,
studies showing the impact of discontinuation are currently
lacking.

To date, few studies have examined weight loss benefits
from the addition of GLP-1 receptor agonists (in this case sem-
aglutide) to ongoing medication regimens used for weight
management, with mixed results [9, 10]. For example,
Simonds et al showed an additive effect when liraglutide
(a GLP-1-receptor agonist) was added to phentermine in
mice [9]. However, in a randomized placebo-controlled pilot
study in adults with obesity on liraglutide for 1 year (average
12% weight loss on liraglutide), the addition of phentermine
did not provide meaningful additional weight loss compared
to placebo [10]. That said, this study included only 45 partic-
ipants, and, in this case, the GLP-1 receptor agonist was initi-
ated prior to phentermine, which was opposite to our case.
Further studies on combination AOM regimens are therefore
needed, including those involving newer combination medica-
tions such as tirzepatide [5, 8].

In summary, we report the case of a 23-year-old male with
severe obesity (initial BMI 84.3 kg/m?) and obesity-related
complications including prediabetes who experienced weight
stabilization, as opposed to continued weight increase, on a
combination medication regimen including phentermine, top-
iramate, metformin, and bupropion. After a GLP-1 receptor
agonist (semaglutide) was added, he experienced a substantial
BMI decrease with a 32.5% reduction in total body weight.
This result mirrors what is generally expected following
MBS and suggests that combination AOM regimens including
GLP-1-receptor agonists may lead to substantial weight loss
benefits. There is a need for further studies involving combin-
ation AOM regimens that include GLP-1 receptor agonists for
obesity management.

Learning Points

e While lifestyle modification is the cornerstone obesity
treatment, this commonly fails to result in clinically sig-
nificant and durable weight loss and, therefore, adjunct
anti-obesity medications are often necessary.

¢ In cases where monotherapy with a single anti-obesity
medication results in either weight stabilization or only
modest weight reduction, combination regimens can be
highly effective as such regimens target multiple eating be-
havior pathways simultaneously.

e Combination anti-obesity medication regimens including
glucagon-like peptide-1 receptor agonists can be highly ef-
fective and may result in weight loss approximating that
achieved through metabolic/bariatric surgery

e Further research is needed to evaluate the effectiveness of
combination anti-obesity medication regimens, especially
those including glucagon-like peptide-1 receptor agonists.
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