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Abstract

Purpose: To investigate the impact of drugs on the body weight of patients.

Methods: All the randomized controlled trials that evaluated the impact of medications on the body
weight of patients were searched in various databases. Studies quantifying the impact of drugs on body
weight when compared to placebo or any other treatment were considered for this review. Moreover,
the quantitative synthesis of evidence was also performed by generating the forest plot.

Results: A total of 20 studies involving 18,547 participants were included in the current review. Weight
gains ranging from 0.5 to 2.6 kg were associated with the use of pioglitazone, espindolol, brexpiprazole,
glimepiride and ezogabine while weight loss ranging from 1.1 to 12 kg was linked with the use of
betahistine, naltrexone, bupropion, liraglutide, phentermine, topiramate, orlistat, zonisamide, duloxetine,
semaglutide, metformin and linagliptin. The quantitative synthesis suggested that drugs can significantly
reduce body weight by -0.53 kg (Cl 95 % -1.01, -0.04, p < 0.04) when compared to standard treatment.
Conclusion: The findings of this review suggest substantial association of drugs and weight change
during pharmacotherapy. Pioglitzone, brexpiprazole, espindolol, ezogabine and glimepiride cause
weight gain while naltrexone, bupropion, betahistine, topiramate, phentermine, zonisamide,
semaglutide, linagliptin, liraglutide, orlistat, duloxetine and metformin were associated with weight loss.
Drug-induced changes in body weight might cause serious consequences and should be addressed
before initiating treatment.

Keywords: Drugs, Weigh change, Weight gain, Weigh loss, Pharmacotherapy

This is an Open Access article that uses a funding model which does not charge readers or their institutions
for access and distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly credited.

Tropical Journal of Pharmaceutical Research is indexed by Science Citation Index (SciSearch), Scopus,
International Pharmaceutical Abstract, Chemical Abstracts, Embase, Index Copernicus, EBSCO, African
Index Medicus, JournalSeek, Journal Citation Reports/Science Edition, Directory of Open Access Journals
(DOAJ), African Journal Online, Bioline International, Open-J-Gate and Pharmacy Abstracts

© 2022 The authors. This work is licensed under the Creative Commons Attribution 4.0 International License



Mallhi et al

INTRODUCTION

Obesity is one of the most important public
health concerns around the globe [1]. According
to a recent estimate, 1.9 billion adults aged >18
years were found to be overweight in 2016. Of
these, 650 million adults were stratified as obese
[2]. The prevalence of obesity was 42.4 % in U.S
adults including 42.1 % for females and 43.0 %
for males in 2017 - 2018 [3].

Obesity increases the risk of chronic diseases
and leads to considerable morbidity and mortality
in developed countries [4-7]. Various
environmental, social, genetic, and biological
factors influence energy intake as well as energy
expenditure [7]. However, it is pertinent to
mention that various prescription drugs also
cause changes in body weight such as weight
gain or loss. Drugs induced changes in body
weight are multifactorial and primarily associated
with increased appetite (e.g., corticosteroids) or
reduced metabolic rate (e.g., beta-adrenoceptor
blockers) [8].

Although weight change due to drugs is a
potential risk for various complications, these
drugs are still being used for a long time in the
management of various chronic diseases. It is
important to note that drugs induced weight
change may also cause non-compliance and is
associated with poor quality of life among users.
However, these hazards can be controlled to an
optimal extent by understanding factors
underlying the weight changes and modifying
treatment plans which could be translated to
improved quality of life and reduced propensity of
adverse events among patients [9].

There is a dire need to ascertain the impact of
drug therapy on weight changes among patients.
The purpose of the current review was to
quantify weight changes among patients due to
prescribed drugs. The findings of the current
study will provide pivotal information to
healthcare  professionals to individualize
treatment decisions. Moreover, these results will
aid health authorities in formulating treatment
guidelines along with the management of drug
therapy-related adverse events.

METHODS

Search strategy and information sources

Studies were searched by three reviewers (I, AJ,
UTN) independently using electronic databases.
The search strategy was applied to PubMed,
Elsevier, ProQuest, Scopus, EBSCOhost, JAMA,
ScienceDirect, Ovid, EMBASE, MEDLINE and

Google Scholar databases from 2000 to 2020.
Reference list of included studies were also
screened to identify potentially relevant research
articles. Additionally, references of relevant
systematic reviews were used for identification of
randomized controlled trials (RCTs).
Combination of following search terms were used
with appropriate operators: “drug(s)’,
“medication(s)”, “weight change”, “obesity”, “body
mass index (BMI)", “weight gain”, “weight loss”,
“overweight” and “underweight”. The literature
search was limited to only peer reviewed RCTs
and was limited to human studies published in
English language.

Inclusion criteria

The inclusion criteria were clinical trials involving
participants aged between 18 to 75 years, using
drugs for at least 1 month, had comparison of
drugs with placebo or an alternative drug,
regardless of the dose and frequency. The trials
investigating quantitative changes were included.

Exclusion criteria

The studies in which changes in body weight was
self-reported by the patients, and trials on
specialized patients i.e., pediatrics, geriatrics,
pregnant and lactating women were excluded
from this review. Studies conducted on patients
with significant thyroid or immune disorders and
patients with Type | diabetes mellitus were also
excluded on account of well-documented
evidence on disease-related weight changes.
Moreover, studies conducted on patients with
prior liposuction, previous surgical treatment for
obesity, obesity due to known genetic reason,
pitting edema, renal disease, active liver disease,
uncontrolled hypertension, and carotid
revascularization within 14 days before
randomization were also excluded from this
review. The studies conducted on patients using
oral glucocorticoids or estrogen containing
contraceptive were also excluded on account of
evidence-based weight changing effects.
Moreover, studies including alcohol or drug
abuses, and serious or unstable patients were
excluded to avoid confounded impact of these
conditions on weight change. All other study
designs except RCTs were also excluded from
the qualitative and quantitative analysis of this
review.

Data extraction
Initially, titles and abstracts of each study were
independently screened by three authors.

Articles deemed potentially eligible were
retrieved for full-text screening carried out
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independently by two investigators. Data
regarding demographics of participants (age,
gender, mean weight and BMI), duration, study
sample size, interventions received (dose and
frequency) and measure of outcome were
extracted by using a piloted data collection form.
All the data collected were tabulated and
interpreted.

Study selection

Initially, 51 studies were identified and
considered potentially relevant. Out of these, 31
studies were excluded due to various reasons
(Figure 1). Twenty studies meeting the
predefined inclusion criteria were included in this
review. Figure 1 shows PRISMA diagram of
study selection procedure.

Additional records identified
through other sources
(n=64)

Fecords after duplicates removal ﬁ;o‘zd;‘;iz‘::ﬁ
(=80) (n=33)

Records screened Racords axcludad by
(n=34) title and abstract
{n=48)

Records identified through
datzbase searching
(m=31)

Full text articles assessed for
eligibity
(@=20)

[ Eligibility ] { Screening } [ Tdentification ]

Smdies mehuded m
qualitative synthesis
(m=20)

l

Studies meluded m
quantitative synthesis
(Meta-analysis)
(@=3)

Incladed

Figure 1: Flow diagram of study selection (PRISMA
diagram)

Quality assessment

The methodological quality of included studies
was independently assessed by two authors. The
adequacy of RCTs was evaluated on the basis of
concealment of randomization, blinding and
reported outcomes (Table 1). The risk of bias
(RoB) within each study was assessed using 7-
items checklist.

Quantitative data synthesis

Quantitative synthesis or meta-analysis was
considered using REVMAN-5 software. Data
extraction was performed by using a piloted data
collection tool. Continuous variables were
analyzed using weighted mean difference (WMD)

with 95 % CI. The I? statistic was used to assess
heterogeneity across the studies. A fixed effect
model was used when 12 < 50 %, which indicated
heterogeneity. However, a random effect model
was used if 12> 50%, after consideration of the
potential sources of heterogeneity.

RESULTS

A total of 20 RCTs involving n = 18547
participants (sample size range: 35 — 3876
patients) were included in this review. Quality
assessment of included studies was performed
against concealment of randomization, stopping
trial at an early phase, blinding, and outcomes
reporting. All the studies were found to have
quality standards to draw firm conclusions from
the findings (Table 1). The study duration of
included trials ranged from 1.5 months to 2
years. Moreover, the age of the patients in these
trials ranged from 25.1 to 63.5 years. The Body
mass index (BMI) of patients ranged from 20.5 to
38.3 kg/m? and mean body weight ranged from
56.1 to 110.4 kg (Table 2). All the trials included
were double-blinded (except one) and multi-
centric. The primary outcome measure in these
trials was the quantitative assessment of change
in baseline body weight due to the use of
prescribed drugs.

Drugs causing weight gain versus placebo

Four out of twenty ftrials reported drug-induced
weight gain among study participants as shown
in Table 3. The increase in weight ranged from +
3.5 to + 8.0 %. Trials of piogliatzone (for
prevention of stroke or myocardial infarction in
patients with insulin resistance), espindolol (for
treatment and prevention of cancer-related
cachexia), brexpiprazole (adjunct therapy in
major depressive disorder), and retigabine
(partial epilepsy) reported significant weight gain
among patients. In all these trials, weight gain
was observed as a secondary outcome except
one trial on espindolol in which weight gain was
reported as a primary outcome measure [10-13].
The use of pioglitazone was found to be
associated with maximum weight gain as
compared to placebo in these trials.

Drugs causing weight loss versus placebo

Fourteen out of twenty trials reported drug-
induced weight loss. Weight loss in these trials
ranged from 4.6 to 12 %. Drugs included in these
trials were betahistine (to counteract olanzapine
associated weight gain), naltreaxone
ER/bupripion ER (weight management agent),
bupropion SR (for reduction of weight and
depressive  symptoms), liraglutide (weight
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management  agent), topiramate (weight
management), phentermine (weight
management), duloxetine (pain management),
zonisamide (weight management), metformin
(prevention of olanzapine induced weight gain),
and orlistat (weight management). In all these
trials, weight loss was observed as a primary
outcome measure except one trial on duloxetine
in which weight loss was observed as a
secondary outcome [14-27]. The use of
naltrexone ER/buropion ER as combination was
associated with maximum weight when
compared to placebo. Other trials also reported
insignificant weight loss with the use of
betahistine, zonisamide (low dose), bupropion
SR (low dose) and metformin (dose: 850 mg)
when compared to placebo (Table 3) (p > 0.05).

Comparison of two drugs causing weight
change

Two out of twenty trials compared two drugs for
weight changes. Weight loss in both trials ranged
from 1.6 to 6 %, while weight gain associated
with a drug was 1.4 %. Drugs included in these
trials were antidiabetic medications including
linagliptin, glimepiride, liraglutide, and
semaglutide. The change in body weight was
considered as a secondary outcome in both
trials; while weight change was a confirmatory

Table 1: Quality assessment of included trials

secondary endpoint in one trial and side effect of
treatment in another trial [28,29]. Weight gain
was associated with the use of glimepiride (+ 1.4
%), while weight loss was reported with
semaglutide (- 6 %) followed by liraglutide (- 2 %)
and linagliptin (- 1.6 %) (Table 3).

Meta-analysis

All the twenty studies in the review were
subjected to the inclusion criteria of meta-
analysis. However, only five studies
[14,22,23,26,27], met the inclusion criteria which
were further included in the quantitative
synthesis. These results indicate that drugs in
this category were able to reduce weight by -
1.33 (Cl 95 % -3.35, 0.68) when compared to
standard treatment, however, the heterogeneity
was high (12= 99 %) (Figure 2).

Considering the high heterogeneity, one study by
Krempf et al [23], was removed from the
analysis, keeping in view its effect size in
comparison to other studies. Subsequently,
heterogeneity (1) was reduced to 61 %. The final
analysis suggested that the drugs can cause a
reduction in body weight by - 0.53 (Cl 95% -
1.01, - 0.04, p = 0.04) as compared to the
standard treatment (Figure 3).

RCT
stopped
early

Concealment of

References o
randomization

Selective
outcome

reporting

HCP
blinded

DC
blinded

OA
blinded

Patients
blinded

<

X

Barak et al [14]
Kernan et al [10]
Stewart

Coats et al [11]
Fujioka et al [15]
Fujioka et al [18]
Bray et al [19]
Golay et al [21]
Jain et a. [16]
Rossner et al [22]
Gadde et al [20]
Gallwitz et al [28]
Gadde et al [24]
Anderson et al [17]
Thase et al [12]
Frakes et al [25]
French et al [13]
Krempf et al [23]
Baptista et al [27]
Wu et al [26]
Capehorn et al [29] x

X

x

NN N N N N N N N N N N

X X X X X X X X X X X X X X X x X

\
<
<
<

TN N N N N N N N N VR NN
NN N N N N N N N N NN
N N N N N T N N N
NN N N N T U N N N NN

X

v

x

N N T S RN N S N N NN NN

HCP: Healthcare Provider; DC: Data Collector; OA: Outcome Assessors
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Sample size (n) Demographics Treatment
Study Age Gender Mean weight BMI
Reference duration Total Control Intervention (years) (Female %) (Kg) (Kg/m?)
Barak et al Prevention of
[14] 4 months 35 20 15 26.7 28.4 72.06 24 antipsychotic induced
weight gain
Kernan et Prevention of stroke
al [10] S5years 3876 1937 1939 63.5 34.5 N/A 30 and myocardial
infarction
Stewart
Coats etal 4 months 87 31 56 56.8 33.3 N/A 20.5 Cachexia
(1]
Fujioka et 14 .
al [15] months 2073 763 1310 47.2 79 100.8 36.2 Obesity
Fujioka et 4 3731 1244 2487 45.1 78.4 106.2 38.3 Obesity
al [15] months
ﬁrg]y etal  §ionths 380 75 305 46.5 85.2 103.7 37.38 Obesity
[%‘1"]"‘3’ etal g onths 89 45 44 415 91 98.35 365  Binge eating disorder
Jain et al 65 422 200 213 45 91 97.15 35.8 Obesity and
[16] months depressive symptoms
Zc’[zszr]‘er e ovears 729 243 486 44.2 82.3 97.83 35.1 Obesity
Gadde et 14 .
al [20] months 2487 994 1493 51.1 70 103.1 36.6 Obesity
gig‘g’]'tz e oyears 1551 776 775 59.8 39.5 86.5 30.3 Diabetes
Sa[gjf e yyear 225 74 151 43 59.6 110.4 37.6 Obesity
Anderson 12 .
etal [17] months 327 112 215 415 84.95 100.2 37 Obesity
Thase et 15 353 478 175 447 70.4 N/A 20.8 Major depressive
al [12] months disorder
Frakes et 2.5 .
al [25] months 524 260 264 61 57 N/A 31.6 Knee pain
French et 4.5 . .
al [13] months 305 152 153 37.2 541 76.5 27.4 Partial epilepsy
Krempf et 18 .
al [23] months 696 350 346 415 86.4 97.3 36.1 Obesity
. Prevention of
Baptistaet 3.5 40 20 20 47.9 375 58.8 231  olanzapine induced
al [27] months ) -
weight gain
Wu et al Prevention of
26] 3 months 40 20 20 25.1 459 56.1 21.45 olanzapine induced
weight gain
Capehomn 7S 577 287 290 59.5 433 96.9 337 Diabetes
et al [29] months
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean D Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI Exernenti contol St Hean Difeence . Hean Diference
144 New Subgroup StudyorSubgrowp_ Wean 5D Total Mean_SD Total Weight _ IV, Random, 54C1 W, Random, 35%C1
Baraketal; 2016 32 843§ SA9504 7 103 -D36H1.46,075 1.1.4 Hew Subgroup
Krempetal 2003 B8 08 N4 -3 0B 197 203%  -ANEHTLAN H Baraketal, 2016 325 813 6 619 604 7 135%  -0.36(1.46,079)
Ren-Rong Wu et al2008 19 272 18 BB7 423 19 199%  -1.36[208,-064 Kremp etal, 2003 65 08 214 -3 08 197 00%  -437R4T2-401)
Rossneretal; 2000 66 83 10 43 74136 204% 0200053008 RenRongWuetal2008 18 272 18 B87 423 15 Z23%  -136F208-064) 1
TinoBaptisactal 006 65 33 19 62 23 18 200%  -024f089,041) Roseneretal, 2000 6 83 10 43 T4 1% 5% 028[053-009 b
Subtotal (95% CI} 307 3T A000%  A.330:3.35,068] Tino Baptista et al, 2006 55 33 19 B2 23 18 UT% -0 241089,041) ‘
Helrogeneiy, Ta*=519;ChF= 65,08, o= 4 P <0.00001) F=09% i‘;::’n‘:[:ngjmuw st m:;"(iznnﬁ) M%m 1000%  053401,004]
Test for overall efiect Z=1.30 (P=0.19) Teostfor veral ffct Z= Z‘M #=0 04) '
Total (85% C1) 37 3T1000%  A33[3.35,068] Total (95% Cl) 183 180 1000%  -053[1.01,004]
Heterogenelly Tau= 5.18; Ch= 365,03, f= 4 (P < 0.00001); P= 99% o 0 Heterageneity Tau?= 0.14; Chi*=7.76, =3 (P= 0.08), F= 61% T BT

Testfor averall effect Z=1.3

Test for subaroup diferences: Not applicable

0 (P=019

[experimental] [contrl]

Figure 2: Impact of drug therapy on the weight loss of
the pateints (SD = standard deviation; IV = inverse

variance)

Testfor owerall effect 7= 211 (P=0.04)
Testfor subgroup diferences: ot applicable

[experimental] [control]

Figure 3: Impact of drug therapy on the weight loss of
pateints by excluding the study of Krempf et al [23]
(SD = standard deviation; IV = inverse variance)
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DISCUSSION

This quantitative and qualitative synthesis of
randomized controlled trials suggests that the
use of medication for chronic illnesses is
substantially associated with weight changes.
Various drugs may cause weight gain
(espindolol, pioglitazone) [10-13], while others
contribute to weight loss (betahistine, duloxetine,
metformin) [14-29]. Since the weight changes
may portend considerable risks of non-
adherence and adverse outcomes among

patients, there is a dire need to consider variation
in weight change as an important outcome for
consideration.

A total of four drugs were studied for weight gain
against placebo. Maximum weight gain was
associated with pioglitazone followed by
retigabine and brexpiprazole, while espindolol
caused the least weight gain [10-13]. It has been
established that water retention with the use of
pioglitazone causes weight gain.

Table 3: Summary of included studies evaluating the efficacy of drugs on body weight

Reference Drug dose and frequency

Outcome
(Change in weight)

Control Intervention Control Intervention P value!
Barak et al [14] Placebo Betahistine (48 mg/day) + 6.9 Kg + 5.6 Kg 0.197
Kemanetal[10]  Placebo ey -0.5Kg +2.6 Kg <0.001
Stewart Coats et al Espindolol -
[11] Placebo (10mg b.d) 0.21Kg/4weeks +0.54 Kg/4weeks < 0.0001
Fuiokaetal[15]  Placebo o 29 ISeXOnOER - NiA 1.7% <0.001
.. Liraglutide o
Fujioka et al [18] Placebo (3.0mg/day) N/A -25% N/A
- 5.8% with 64mg/d
Topiramate o - 6.5% with 96mg/d
Bray etal [19] Placebo (64mg/day) -36% 829 with 192mg/d < 0.05
- 8.5% with 384mg/d
Golay et al [21] Placebo (1200:1'1'??2 g -2.3% -7.4% 0.0001
Jain et al [16] Placebo 3586?5’535;? -1.8% -4.6% <0.001
Orlistat - 8.6% for 60mg t.i.d 0.005
Rossner etal [22] ~ Placebo (120mg t.i.d) -6.6%  -9.7% for 120mg tid < 0.001
Phentermine 15.0mg plus
Gadde et al [20] Placebo Topiramate -5% -210% <0-0001
(92.0mg/day)
. Linagliptin Glimepiride ) )
Gallwitz et al [28] 5ma/day (4mgiday) 1.4 kg +1.3Kg <0-0001
-4.4 kg for 200 mg 0.79
Zonisamide 400mg or  _ _a 70 (-3.9%) )
Gadde et al [24] Placebo (200mg/day) 4.0Kg (-3.7%) ~7.3 kg for 400 mg
N 0.009
(-6.8%)
Bupropion SR
-5% - 7.2% for 300mg/day 0.0468
Anderson etal [17]  Placebo (iggmgﬁ:i) - 10.0% for 400mg/day < 0.0001
Thase et al [12] Placebo Brexpiprazole +3.1% +8.0% <0.0001
(2mg/day)
Frakes et al [25] Placebo Duloxetine (60/120 mg/day)  + 0.1kg -1.1kg < 0.001
French et al [13] Placebo p 'zgggn?]z;’;iy) +0.3kg (0.4%) +26kg(35%)  <0.001
Krempf et al [23] Placebo ( 120021'Zt";‘ti N -3.0% 6.5% 0.0005
Metformin
Baptista et al [27] Placebo (850mg b.d + 6.3 kg +5.5kg 0.4
1700mg/day)
Wu et al [26] Placebo (7'}?8?;’5,7;'2” +1.90 kg +6.87 kg <0.02
Liraglutide Semaglutide
Capehorn et al [29] 1.2mg/day (1mg/week) -1.9 kg -5.8 kg <0.0001
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However, the mechanism of weight gain is
unclear but probably involves a combination of
fluid retention and fat accumulation [30]. Mild
weight gain is common due to an increase in
subcutaneous adipose tissue. Nevertheless,
approximately 75 % increase in body weight
among patients with Type Il diabetes mellitus
receiving pioglitazone is primarily attributed to
water retention. Pioglitazone stimulates plasma
renin activity and increases sodium and water
retention in healthy subjects, which might explain
edema among patients with Type Il diabetes
treated with pioglitazone. The renal collecting
duct is a major site for increased fluid
reabsorption in response to pioglitazone. It also
increases appetite and carbohydrate craving.
Hence, pioglitazone increases total body water,
thereby accounting for major weight gain among
patients [31,32]. On the other hand, weight gain
due espindolol is related to an increase in muscle
mass (12.7 £+ 0.9 %) in just 4 weeks. The
anabolic and catabolic transforming agent
(ACTA) such as espindolol increases muscle
mass and decreases fat mass; thereby causing
weight gain [33]. The mechanism of weight gains
by brexpiprazole is multifactorial which involves
various factors such as an increase in appetite,
hormonal changes, slowed metabolism, and
lower motivation to exercise [34]. Retigabine
(ezogabine) therapy is associated with dose-
related weight gain where increase in weight of
1.2, 1.6 and 2.7 Kg was observed with retigabine
at doses of 600, 900 and 1200 mg respectively in
one clinical trial [13,35].

A total of ten drugs were studied for weight loss
against placebo. Maximum weight loss was
observed with naltrexone ER/buripion ER
combination treatment followed by liraglutide and
phentermine plus topiramate [14-24,26,27] while
the least weight loss was observed with the use
of duloxetine [25].

The exact mechanism of betahistine-induced
weight loss is not clear. Prior animal studies have
suggested that betahistine suppresses food
intake and reduces body weight, but there are
sparse human data assessing the effects of
betahistine on metabolism [36,37]. The
mechanism by which the combination of
naltrexone SR/bupropion SR induces weight loss
is also debatable. The combination is
hypothesized to work synergistically in the
hypothalamus and the mesolimbic dopamine
circuit to promote safety, reduce food intake, and
enhance energy expenditure or may work as a
lipase inhibitor to target appetite control
mechanisms [38,39].

The exact mechanism of weight loss by
liraglutide is also unknown. It is thought that
liraglutide (glucagon-like peptide) exerts incretin
effects and suppresses food intake in humans,
and delays gastric emptying. However, its
therapeutic use is limited in clinical practice due
to its short half-life [40,41]. Topiramate causes
weight loss by suppressing food intake and by
increasing lipoprotein lipase activity. Weight loss
is primarily caused by a reduction in fat mass
[42]. Orlistat decreases the absorption of dietary
triglycerides by inhibiting the intestinal lipases.
Orlistat therapy is also associated with a greater
decline in plasma low-density lipoprotein-
cholesterol concentrations than that expected
from weight loss alone [43]. The mechanism of
action of weight loss by zonisamide has not been
fully investigated. However, it seems to act
primarily through blockage of voltage-sensitive
sodium channels, although there is some
evidence for other mechanisms including
blockage of T-type calcium channels and as a
GABA mediator [44]. Duloxetine-treated patients
experienced weight loss after short-term
treatment, followed by modest weight gain with
longer-term treatment suggesting that duloxetine
has minimal effects on weight for the majority of
patients. However, the basic mechanism through
which duloxetine impacts body weight is
unknown [45].

Metformin produces durable weight loss, and
decreased food intake is considered a causative
factor of weight loss. Other potential mechanisms
include changes in insulin and leptin sensitivity,
and regulation of fat oxidation [46]. The weight
gain mechanism during the treatment with
glimepiride is often multifactorial: less energy lost
in the urine due to better blood sugar control and
possible increased snacking due to low levels of
blood sugar. In addition, the drug appears to
increase fat storage for a not yet well-understood
reason [47]. The mechanism of action of
semaglutide induced weight loss included low
energy intake, decrease in appetite, control on
eating preferences, fewer food cravings, and
reduction of body fat mass [48]. However, the
exact mechanism by which linagliptin causes
weight change is not known.

Limitations of the study

The findings of the review should be considered
in light of few limitations. This review is limited to
only those drugs which were used for the
management of chronic conditions and reported
in the literature consistently. Since other
prescribed drugs may also affect body weight,
the findings of the current review do not exclude
the association of other drugs with weight
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changes. Moreover, it would be difficult to
generalize the results as study population, doses
of drugs, treatment duration and dietary
interventions widely vary across included studies.

CONCLUSION

This review presents comparative evidence of
weight change by commonly prescribed drugs.
Pioglitzone, brexpiprazole, espindolol, ezogabine
and glimepiride cause weight gain while
naltrexone, bupropion, betahistine, topiramate,
phentermine, zonisamide, semaglutide,
linagliptin, liraglutide, orlistat, duloxetine and
metformin are associated with weight loss. In
clinical ftrials, both height and weight are
recorded on routine basis but reported rarely.
Future studies should report the incidence of
weight change with sufficient details and longer
durations of follow-up. This review will serve as a
guidance for choosing the most appropriate drug
for an effective regimen when multiple drugs are
available. Selection of appropriate drugs,
monitoring of body weight, regular exercise, and
dietary interventions will result in an optimized
clinical outcome. Patients must be provided with
specific information regarding drugs having
potential for weight change before initiation of
treatment. This will ensure the management of
body weight and also improve medication
adherence.
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