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Drug-induced weight gain: 
Rethinking our choices
Weight gain secondary to medications is a potentially 
modifiable risk. Here’s how to optimize drug choices 
for patients with several common conditions. 

Medications can have an unpredictable and variable 
effect on weight. Some drugs trigger weight gain in 
one patient while inducing weight loss in another. 

Others may lead to weight loss initially but cause weight gain 
when taken long term.1 Often, a drug’s effect on a patient’s 
weight depends on his or her medical history and lifestyle,  
including factors like insulin resistance, diet, and exercise level. 

To make matters worse, clinical studies of drug-related  
effects on weight can be misleading. Because researchers  
often report a mean weight change—an average of those 
who had little or no change in weight when taking the drug 
and individuals who may have gained a significant amount 
of weight—a drug’s potential to cause weight gain may be  
underestimated. Few studies include an analysis of the 
range—eg, how many participants gained or lost various per-
centages of body weight. What’s more, pharmacology studies 
typically follow participants for a few months to a few years, 
whereas weight changes can be cumulative when a medica-
tion is taken for many years.  

The nation’s continually growing obesity epidemic makes 
it crucial for physicians to consider the weight effects of medi-
cations being prescribed and to balance the benefits of treat-
ment with the potential for weight gain. Until recently, the 
medical literature offered little guidance.

In 2015, the Endocrine Society published clinical practice 
guidelines for pharmacologic management of obesity, includ-
ing data on medications that cause weight gain and suggesting 
alternatives that are weight-neutral or promote weight loss.2 

In the pages that follow, we present case studies, tables, 
and a review of the latest evidence to highlight optimal drug 
treatment for patients who are overweight or obese, and are 
also being treated for diabetes, hypertension, and depression. 
You’ll find a brief discussion of weight management strate-
gies related to other drugs and conditions in the sidebar on  
page 786.2-5

Strength of recommendation (SOR)

	A 	� Good-quality patient-oriented 
evidence

  	B 	�� Inconsistent or limited-quality 
patient-oriented evidence

 �	C 	� Consensus, usual practice,  
opinion, disease-oriented  
evidence, case series

PRACTICE  
RECOMMENDATIONS
❯ Choose weight-loss- 
promoting medications, such 
as metformin, sodium-glucose 
co-transporter 2 inhibitors, 
and glucagon-like peptide-1 
agonists, and weight-neutral 
medications, such as DPP-4 
inhibitors, as first- and  
second-line agents for patients 
with type 2 diabetes who are 
overweight or obese.  A

❯ Prescribe angiotensin-
converting enzyme inhibitors, 
angiotensin receptor  
blockers, or calcium channel  
blockers as first- and second-
line antihypertensive therapy 
for patients who are 
overweight or obese.  A

❯ Select antidepressants that 
promote weight loss, such 
as bupropion, or weight-neutral 
agents, such as fluoxetine and 
sertraline, for patients who are 
overweight or obese and require 
treatment for depression.  B
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CASE 1  u 40-year-old man with diabetes 
and hyperlipidemia  
Brian P, who has come in for an annual check-
up, has a body mass index (BMI) of 30 kg/m2. 
He also has hyperlipidemia and type 2 diabe-
tes, for which he has been taking metformin 
for several years. A year ago, his hemoglobin 
A1c (HbA1c) was 7.3%, so his physician added 
glyburide to his regimen. 

In the year since, Mr. P has gained 12 lbs 
(5.4 kg) but achieved only a minimal reduc-
tion in HbA1c (to 6.8%). He expresses concern 
about the cardiovascular effects of the extra 
weight and says that diet and exercise have 
not helped him control his weight. 

CASE 2  u Older woman with hypertension 
and hypothyroidism 
Addie K, age 64, is obese (BMI, 37 kg/m2) and 
has hypertension and hypothyroidism, for 
which she takes metoprolol and levothyrox-
ine.  Ms. K says that she is careful about what 
she eats and exercises several times a week, 
but still has seen her weight increase steadily 
for the past several years.  

CASE 3  u Young man with depression 
Charlie D, a 21-year-old college student, is a 
new patient. He has depression and is obese 
(BMI, 34 kg/m2).  The patient says he was diag-
nosed with depression by his former primary 
care physician, who prescribed paroxetine 

a year ago. He requests a refill of the par-
oxetine, which he reports has successfully  
boosted his mood. When asked about his 
weight, he admits that he has gained 8 lbs 
(3.6 kg) since he began taking the drug. 

If these were your patients, what weight  
management steps would you take? Before 
we provide some recommendations, let’s  
review the evidence. 

Antidiabetic agents  
and weight 
While some antidiabetic agents are  
weight-neutral and others promote weight 
loss, several therapies are associated with 
weight gain6 (TABLE 13). Patients like Mr. P can 
gain as much as 10 kg in 3 to 6 months after 
beginning treatment with insulin, thiazoli-
dinediones (TZDs), sulfonylureas, and other 
insulin secretagogues.2,7

A recent systematic review and  
meta-analysis of 257 randomized controlled 
trials (RCTs) found weight gain to be asso-
ciated with the use of pioglitazone (2.6 kg), 
glimepiride (2.1 kg), glyburide (2.6 kg), glipi-
zide (2.2 kg), and sitagliptin (0.55 kg).  A mod-
est weight loss was associated with acarbose, 
exenatide, liraglutide, metformin, miglitol, 
and pramlintide.8

Sulfonylureas are generally associated  

The nation's obesity  
epidemic makes it  
crucial for physicians 
to consider the weight 
effects of medications 
being prescribed and 
to balance the benefits 
of treatment with the 
potential for weight gain.
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For patients  
who are obese 
and who  
require insulin 
to manage  
type 2 diabetes, 
the Endocrine  
Society  
recommends 
concomitantly 
prescribing at 
least one weight 
loss-promoting 
medication.

with a 1.5 to 2.5 kg weight gain.9-11  In an 
analysis of 27 RCTs of noninsulin antidiabetic 
drugs in patients whose disease was not con-
trolled by metformin alone, TZDs, sulfonyl-
ureas, and meglitinides were associated with 
a 1.77 to 2.08 kg weight gain.9  Furthermore, 
those taking sulfonylureas and meglitinides 
had higher rates of hypoglycemia compared 
with patients taking placebo (relative risk, 
4.50-7.50).  In fact, sulfonylureas have the 
highest risk of serious hypoglycemia of any 
noninsulin therapy.6

In contrast, metformin—the most com-
monly prescribed oral agent for type 2 diabe-
tes—promotes mild weight loss by multiple 
mechanisms and has a good safety profile.12,13 
Thus, some physicians use metformin off  
label for weight loss and diabetes prevention 
and have suggested that it be approved for 
these indications.13 

Glycemic control and weight loss 
Glucagon-like peptide-1 (GLP-1) agonists 
lead to weight loss by decreasing appetite 
and enhancing satiety, as well as improving 
glycemic control. Liraglutide received Food 
and Drug Administration (FDA) approval in 
2014 as a treatment for chronic weight man-
agement at a higher dose (3 mg/d) than that 
used to treat diabetes (1.8 mg/d).14

Sodium-glucose co-transporter 2 (SGLT2) 
inhibitors are a relatively new class of  
antidiabetic medication that reduce glucose 
reabsorption by the kidneys, leading to in-
creased urinary glucose excretion.15 The asso-
ciated weight loss, in addition to a reduction 
in hyperglycemia, may be due to the subse-
quent calorie loss through glycosuria.

Both dipeptidyl peptidase-4 (DPP-4)  
inhibitors and alpha-glucosidase inhibi-

tors (AGIs) appear to be weight-neutral or to  
induce minimal changes in weight.16 Although 
the systematic review mentioned earlier 
found a 0.55 kg weight gain associated with  
sitagliptin,8 most studies of DPP-4 inhibi-
tors report weight neutrality.17-19 Pramlintide, 
the amylin analogue that has FDA approval 
for use in combination with existing insulin 
treatment, can prevent weight gain or lead to 
weight loss.20,21

❚ The Endocrine Society Clinical Prac-
tice Guideline recommends concomitantly 
prescribing at least one weight loss-promoting 
medication (such as metformin, a GLP-1 ago-
nist, or pramlintide) to patients with obesity 
and type 2 diabetes who require insulin to 
mitigate weight gain due to insulin.2

❚ The 2016 Comprehensive Type 2 Dia-
betes Management Algorithm published 
by the American Association of Clinical  
Endocrinologists and American College of 
Endocrinology recommends that the ini-
tiation of diabetes therapies be based on 
the risks of weight gain and hypoglycemia, 
among other factors. The algorithm calls for 
metformin as first-line therapy, followed 
by a GLP-1 agonist as a second-line thera-
py, and an SGLT2 inhibitor as a third-line  
therapy.6

Finally, FDA-approved anti-obesity 
medications may be appropriate for patients 
with diabetes who are unable to lose weight 
with lifestyle interventions alone.22 Each 
medication is associated with improvements 
in glucose in addition to other metabolic  
parameters.

CASE 1  u A better choice for Mr. P
Because Mr. P has gained weight—and,  
indeed, developed obesity—since he started 

TABLE 1 

How these antidiabetic drugs affect weight3

Weight gain Weight neutral Weight loss

Insulin

Meglitinides

Sulfonylureas

Thiazolidinediones

Alpha-glucosidase inhibitors

Bromocriptine

Colesevelam

DPP-4 inhibitors

GLP-1 agonists

Metformin

Pramlintide

SGLT2 inhibitors

DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1; SGLT2, sodium-glucose co-transporter 2.
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When a patient 
who is obese  
has a condition 
for which a  
beta-blocker  
is a necessity, 
a selective 
agent with 
a vasodilating 
component is 
recommended. 

taking glyburide, it is clear that a sulfonyl-
urea is not the best choice for this patient. An  
antidiabetic agent that is weight-neutral or 
that promotes weight loss, such as an SGLT2 
inhibitor or a GLP-1 agonist, would be more 
suitable. The drug should be prescribed in 
conjunction with his metformin, which has 
a favorable weight profile and helps reduce 
HbA1c, as both SGLT2 inhibitors and GLP-1 
agonists also do.  

If Mr. P were to switch to an SGLT2  
inhibitor, a combination pill containing met-
formin would be an effective way to limit the  
patient’s pill burden. 

Treating hypertension  
without weight gain
Thiazide diuretics are often recommended 
as first-line agents for the treatment of  
hypertension, but their dose-related adverse 
effects, including dyslipidemia and insu-
lin resistance, are undesirable for patients 
who are overweight or obese and at risk for 
metabolic syndrome and type 2 diabetes.23   
Beta-adrenergic blockers have been shown to 
promote weight gain and prevent weight loss, 
especially in patients who have both hyper-
tension and diabetes.24  In addition to having 
potential adverse metabolic effects on lipids 
and/or insulin sensitivity, beta-blockers can  
decrease metabolic rate by 10% and they may 
have other negative effects on energy metab-
olism, as well.25

In a meta-analysis of 8 RCTs that lasted 
≥6 months, changes in body weight were 
higher in participants on beta-blockers, with 
a median difference of 1.2 kg (−0.4 to 3.5 kg) 
between those on beta-blockers and the con-
trol group.26 The evidence suggests that beta-
blockers should not necessarily be first-line 
treatment for hypertension in patients who 
are overweight or obese and that obesity 
management in patients with hypertension 
may be harder if they are being treated with a  
beta-blocker.

When a different drug  
in the same class will do 
There are exceptions, however. When  
beta-blockers are required—for patients 
with coronary artery disease, heart failure, 

or an arrhythmia, for example—a selective 
agent with a vasodilating component, such 
as carvedilol or nebivolol, is recommended.2 
These drugs appear to have less potential for 
weight gain and to have minimal effect on 
lipid and glucose metabolism.26,27

In a study of 1106 patients with hyper-
tension, those taking metoprolol had a sta-
tistically significant mean weight gain of 
1.19 kg (P<.001) compared with patients tak-
ing carvedilol (mean weight gain, 0.17 kg; 
P=.36).24  While 4.5% of those in the metopro-
lol group gained ≥7% of their body weight, 
that was true of only 1.1% of those taking 
carvedilol. Thus, weight gain can sometimes 
be minimized by choosing a different medi-
cation within the same drug class. 

ACE inhibitors, ARBs,  
and calcium channel blockers 
Antihypertensive medications that are 
not associated with weight gain or insulin  
resistance include angiotensin-converting  
enzyme (ACE) inhibitors, angiotensin  
receptor blockers (ARBs), and calcium chan-
nel blockers (CCBs) (TABLE 2).3 Angiotensin 
contributes to obesity-related hypertension, 
as it is overexpressed in obesity, making ACE 
inhibitors and ARBs desirable options for the 
treatment of patients who are obese.  And, 
because many patients who are obese also 
suffer from type 2 diabetes or prediabetes, 
they’re likely to benefit from the renal protec-
tion provided by ACE inhibitors and ARBs, as 
well. 

CASE 2  u Switching antihypertensives 
Switching Ms. K from metoprolol, a beta- 
blocker, to an ACE inhibitor, ARB, or CCB may 
help prevent further weight gain, and possibly 
even lead to weight loss. Any drug in any of  
these 3 classes of medications would be a 
reasonable choice. However, if the patient 
had a condition that warranted use of a beta- 
blocker, a selective agent with a vasodilating 
component such as carvedilol or nebivolol 
might be helpful. 

Choosing an antidepressant  
when weight is an issue  
For patients with psychiatric conditions, 
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Because many 
patients who 
are obese also 
suffer from  
type 2 diabetes 
or prediabetes, 
they’re likely to 
benefit from the 
renal protection 
provided by ACE 
inhibitors and 
ARBs, as well. 

weight gain is often multifactorial. One key  
issue: Weight gain is a common adverse effect 
of many antidepressants (TABLE 3).3 Within 
classes of antidepressants, there is a range 
of weight gain potential, which can vary  
depending on the duration of therapy.2

In a meta-analysis of 116 studies,  
selective serotonin reuptake inhibitors  
(SSRIs) such as fluoxetine and sertraline were  
associated with weight loss in short-term use  
(4-12 weeks) and weight neutrality when 
used for >4 months.1 Patients who had type  
2 diabetes as well as depression had an  
average weight loss from fluoxetine of 5.1 kg  
(3.3–6.9 kg) at 24- to 26-week follow up.28

Among SSRI and tricyclic (TCA) anti-
depressants, paroxetine and amitriptyline, 
respectively, had the greatest risk for weight 
gain.1,29 No significant weight effect was  
observed for either citalopram or escita-
lopram. Keep in mind, however, that the  
effect of each antidepressant on weight may 
vary greatly from one patient to another.1 
For example, while Mr. D gained 3.6 kg on 
paroxetine, some patients gain no weight  
at all.

In the systematic review and meta- 

analysis of 257 RCTs, weight gain was associ-
ated with the use of amitriptyline (1.8 kg) and 
mirtazapine (1.5 kg), while weight loss was 
associated with  bupropion and fluoxetine 
(-1.3 kg for each).8

This antidepressant  
can decrease cravings 
Bupropion, a norepinephrine and dopamine 
reuptake inhibitor, is the only antidepressant 
that has been consistently shown to cause 
weight loss.30,31 Clinical trials have found 
that it decreases body weight by suppress-
ing appetite and reducing food cravings.30  
Bupropion is approved for the treatment of 
depression and as a smoking cessation aide. 
And, in 2014, a bupropion-naltrexone com-
bination received FDA approval for chronic 
weight management, sold under the brand 
name Contrave.32 

As different classes of antidepressants 
are often prescribed for different types of  
depression, it is important to be aware that the 
few that are weight-neutral and weight-loss- 
promoting are not appropriate for all patients 
with depression.  For example, bupropion is 
an activating agent and can exacerbate anxi-

TABLE 3

Weighing in on antidepressants3

Weight gain Weight neutral Weight loss

TCAs  (amitriptyline, doxepin, 
imipramine, nortriptyline)

MAOIs 

Mirtazapine

SSRI (paroxetine)

SSRIs (fluoxetine, sertraline) Bupropion

MAOIs, monoamine oxidase inhibitors; SSRIs, selective serotonin reuptake inhibitors; TCAs, tricyclic antidepressants.

TABLE 2 

Antihypertensives and weight3

Weight gain Weight neutral

Alpha-adrenergic blockers

Beta-adrenergic blockers (atenolol, metoprolol,  
nadolol, propranolol)

ACE inhibitors

Angiotensin receptor blockers

Beta-adrenergic blockers (carvedilol, nebivolol)

CCBs 

Thiazides

ACE, angiotensin-converting enzyme; CCBs, calcium channel blockers.
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Within classes of 
antidepressants, 
there is a range 
of weight gain 
potential,  
which can vary  
depending  
on the duration 
of therapy. 

ety. Thus, a patient with concomitant depres-
sion and anxiety might be a better candidate 
for another antidepressant, which could lead 
to some weight gain but would better manage 
the individual’s symptoms.  In such cases, the 

rule of thumb should be to prescribe the low-
est dose required for clinical efficacy for the 
shortest duration necessary.

CASE 3 u Change antidepressants— 
and keep a close watch 
Depending on the nature of Mr. D’s depres-
sion, bupropion, fluoxetine, or sertraline 
might be a reasonable alternative to par-
oxetine to prevent or reduce further drug- 
induced weight gain.

Frequent follow-up visits should be sched-
uled until the transition has been completed 
and his condition stabilized. If Mr. D’s new  
antidepressant is bupropion, monitoring him 
for signs of anxiety would be required.           JFP

CORRESPONDENCE
Katherine H. Saunders, MD, Comprehensive Weight Control 
Center, Weill Cornell Medicine, 1165 York Avenue, New York, 
NY 10065; kph2001@med.cornell.edu.
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strategies for several 
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dose for the shortest duration necessary.  
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VIDEO

In this “3 in 3” video, Wendy Wright, 
MS, APRN, FNP, FAANP, FAAN, identi-
fies drugs that are especially useful  
in helping patients with fibromyalgia 
to sleep better and achieve some 
measure of pain relief.  
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