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ABSTRACT

Background: To conduct a network meta-analysis com-
paring the safety and efficacy of five anti-obesity drugs
approved by the United States Food and Drug Administration
(US FDA)-Bupropion/Naltrexone combination (BUP/NLX),
Liraglutide (LIRA), Orlistat (ORLI), Phentiramine/Topiramate
combination (PHEN/TPM) and Simaglutide (SGT) vs placebo.

Methods: The study’s eligibility criteria include random-
ized controlled trials (RCTs) with a focus on obese patients
receiving BUP/NLX or LIRA or ORLI or PHEN/TPM or SGT
versus placebo. We conducted a comprehensive search of
electronic databases (PubMed, Embase, Cochrane Library,
and Scopus) to identify relevant randomized controlled tri-
als published, with no restrictions on the publication lan-
guage or year. Three reviewers independently screened the
studies, extracted data, and assessed the risk of bias using
the Cochrane Risk of Bias tool. Bucher’s and Bayesian Meta-
regression Simulation Method were used for indirect head-
to-head comparison between various active drugs. RevMan
Version 5.4° along with A Network Meta- Analysis Toolkit by
Cochrane Methods were used. p-value less than 0.05 was
considered significant.

Results: Total 28 studies were included in this meta-
analysis. PHEN/TPM combination exhibited (odds ratio
:0.568, p value <0.001, cl 95%) ORLI (odds ratio: 0.889, p
value <0.001, cl 95%), SGT (odds ratio: 0.922, p value <0.001,
cl 95%). BUP/NLX combination exhibited a high (odds ratio:
4.61, p value <0.001, cl 95%) LIRA displayed the lowest (odds
ratio: 1.109, p value <0.001, cl 95%). Network meta-analysis
revealed. BUP/NLX combination exhibited highest Efficacy.
ORLI found as safest among the evaluated drugs. SGT had
significant likelihood of adverse events (odds ratio = 1.328,
p-value<0.0001, Cl 95%) compared to ORLI (odds ratio =
0.138, p-value<0.0001, C195%), BUP/NLX (odds ratio=0.197,
p-value<0.0001, cl 95%), and LIRA (odds ratio = 0.456, p-
value < 0.001, Cl 95%), PHEN/TPM (odds ratio = 0.456, p-
value<0.0001, Cl 95%).

Discussion: These findings have important clinical impli-
cations for the management of obesity. The BUP/NLX, LIRA
, and SGT can be considered as effective treatment options
for weight reduction. However, healthcare providers need
to carefully consider the safety profiles and potential side-
effects of these medications when making treatment deci-
sions. The study relied on aggregated data, which might
introduce bias. High attrition rates and heterogeneity among
studies limit the findings. It only compared common gas-
trointestinal side effects and didn’t use the GRADE approach
for evidence quality.

Conclusion: Study provides evidence supporting the
efficacy of anti-obesity medications compared to placebo.
BUP/NLX combination, LIRA, and SGT emerged as the most
effective agents, considering safety profile. Findings can
guide clinicians about options for obesity management.

Study Registration: The study is registered with PROS-
PERO (CRD42023465989).

KEYWORDS: Anti-obesity Agents, Obesity Management,
Network Meta-analysis

INTRODUCTION

Over a third of the world’s population is currently affected
by obesity and overweight, which is a complex, multi-
faceted, and generally preventable condition. Y According
to estimates, 38% of adults worldwide will be overweight
and another 20% will be obese by 2030 if secular trends
continue. ! While the general growth in obesity in the
majority of affluent nations appears to have peaked. 3! By
2030, nearly 85% of adults in the United states of Amer-
ica(USA), according to the most catastrophic forecasts based
on prior secular trends, will be overweight or obese, the
rate of morbid obesity in many of these nations is still rising,
notably among youngsters. ! Additionally, obesity preva-
lence continues to rise in developing nations like India, mir-
roring the U.S.A.
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Obesity is often characterized as having an excessive body
weight for one’s height, but this straightforward description
conceals a complicated phenotype that is primarily caused
by excessive adiposity, or body fatness, and that can express
metabolically as well as physically. ! Obesity significantly
raises the risk of death and morbidity from chronic diseases,
including those that cause incapacity, depression, type 2
diabetes, cardiovascular disease, and certain malignancies.
The same disorders are brought on by childhood obesity,
but they may manifest earlier or with more likelihood in
adulthood. [® As a result, both the financial and psychologi-
cal costs of obesity alone as well as when these comorbidi-
ties and consequences are present, are startling.

Currently, drugs have been approved for the obesity by
the the food and drug administration. While Naltrexone
(NLX) can be used to suppress the autoinhibitory feedback
linked to a fall in weight loss, bupropion (BUP) can be used
for stimulating Pro-opiomelanocortin (POMC) neurons. 7]
Liraglutide (LIRA) and Semaglutide (SGT )(GLP-1 Receptor
agonist) effects on food intake, metabolism, and weight loss
are primarily caused by its impacts on peripheral (vagal) and
central pathways, as well as by the activation of the hind-
brain and hypothalamus. & Orlistat (ORLI) acts by reversibly
inhibiting gastric and pancreatic lipases. The inactivation
of lipases prevents the hydrolysis of triglycerides, and thus
free fatty acids are not absorbed. The maximum bene-
fit of ORLI occurs when used in conjunction with diet and
exercise. [’ FDA briefing does not specify the precise mech-
anism of weight loss with Phentermine (PHEN), but based
on the package insert, it may be assumed that it functions
as a sympathomimetic drug, which may reduce hunger as
well as speed up metabolism. It is unknown how topiramate
(TPM) works to cause people to lose weight. TPM is thought
to cause weight loss by neurotransmitter-mediated appetite
suppression and satiety augmentation. (1%

The objectives of the study is to assess the research com-
paring the effectiveness of these FDA approved anti-obesity
medications to placebo. Additionally, we want to describe
the major side effects associated with these medications
and provide a comparison viewpoint. To Evaluate Com-
parative Effectiveness and Safety (in terms of Gastrointesti-
nal side effects in form of (Nausea/Vomiting and Diarrhoea)
of Phenteramine / Topiramate [PHEN/TPM], Orlistat (ORLI),
Liraglutide [LIRA], Semaglutide (SGT), Bupropion /Naltrex-
one (BUP/NLX) for the treatment of Obesity by a Network
— Meta-analysis.

Primary outcome: >5% reduction in weight loss.

Secondary outcome: Gastrointestinal related adverse
drug effects in the form of vomiting and diarrhea.

METHODS

Inclusion criteria:

www.pimr.org.in

1. Randomized controlled trials with adequate method of
concealment and single/double blind trials.

2. For this study, all Randomized controlled trials in which
all participants who have obesity, with or without any
comorbidities and who have been subjected to either
one of these anti-obesity drugs namely (BUP/NLX),
(LIRA), (ORLI), (PHEN/TPM), (SGT) versus placebo.

Exclusion criteria:

1. Those not fulfilling the inclusion criteria.
2. Studies with incomplete information.
3. Observational studies

Information sources: In this network meta-analysis, we
considered Randomized Control Trials. The time frame
for the inclusion of studies in this network meta-analysis
extends from the inception of the earliest relevant studies
till 2023. Studies published in the English language were
included in this network meta-analysis. Only published
studies were included.

Above Network Meta Analysis Plot (Figure 1 ) shows well
connected Network of randomized Controlled Trials (RCTs)
evaluating the FDA approved anti-obesity drugs.

Search strategy-

e We conducted a comprehensive search of electronic
databases([PubMed, Embase, Cochrane Library, and Sco-
pus) to identify relevant randomized controlled trials
(RCTs])published, with no restrictions on the publication
language or year.Figure 2

Selection of studies -

The abstracts of all the records that met our predefined
inclusion criteria were screened by all the authors, and
studies that entirely fulfilled our inclusion criteria, were
retrieved with their supplementary appendix, for further
analysis. Any ambiguity during the study selection has been
resolved by mutual discussions and consensus.

Data collection process -

In this study, data collection from reports was conducted
by two independent reviewers for each report. Three
Reviewers have worked separately to minimize bias and
enhance the reliability of data extraction. Any discrepancies
or uncertainties in data extraction were resolved through
discussion and consensus between the reviewers. To
ensure data accuracy and completeness, we employed a
process to contact study investigators when necessary. Any
missing or unclear data points were clarified through direct
communication with the investigators to ensure the integrity
of the information collected. Additionally, automation tools
were not used in the data collection process. Data extraction
was performed manually by the reviewers to maintain the
precision and accuracy of the collected information.
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Figure 1: Network Meta Analysis of Anti-Obesity Drugs

Data abstraction-

Study design data including design synopsis, treatment
comparators, dosage, titration schedule and duration of
treatment were abstracted, along with baseline character-
istics including summary statistics of BMI, age, and sex.

Data Items-
Study Settings:

In this network meta-analysis multiple research contexts
were considered. These settings encompass clinical trials

conducted within controlled clinical environments. The
inclusion of studies from a range of settings will enhance
the generalizability and applicability of the findings to both
controlled experimental conditions and real-world clinical
practice.”

Time frame:

The time frame for the inclusion of studies in this network
meta-analysis extends from the inception of the earliest
relevant studies till 2023. This duration allows us to capture
a comprehensive range of evidence while accommodating
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Not Matching the
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Figure 2: Prisma Flow Diagram (Information sources)

developments and changes in interventions and outcomes
over time.

Language: Studies published in the English language were
included in this network meta-analysis. The decision to limit
the review to English language studies is based on resource
constraints and the non-availability of qualified translators
for other languages.

Publication Status: Only published studies are included
in this network meta-analysis. The decision to exclude
unpublished or grey literature is made to maintain a high
standard of evidence and ensure the reliability of data
sources.

Report Characteristics: Full-text articles are considered
for inclusion in this network meta-analysis. Any study
that fails to provide essential data was excluded from the
analysis.

Risk Bias/Meta-bias(es):

We have assessed potential meta-biases in this net-
work meta-analysis, including publication bias and selective
reporting. Publication bias was evaluated using funnel plots,
Egger’s regression test and Begg’s test. Selective reporting
within studies was explored through visual inspection of for-
est plots and comparison of reported outcomes with pre-
specified outcomes in the protocols.”

Effect Measures :

In this network meta-analysis, we employed standardized
mean Difference (SMD) as our Primary effect measure. The
SMD was calculated by taking the Mean Difference (MD)
between the intervention group and the placebo group and
dividing it by the Standard Deviation (SD) of the Outcomes.
We considered mainly the Odds ratio for Secondary effect
measure.

Synthesis Methods: We conducted a comprehensive
search of electronic databases (PubMed, Embase, Cochrane
Library, and Scopus) to identify relevant randomized con-
trolled trials (RCTs) published till 2023. Two reviewers
independently screened the studies, extracted data and
assessed the risk of bias using the Cochrane Risk of Bias tool.
Bucher’s and Bayesian Meta-regression Simulation Method
were used for indirect head-to-head comparison between
various active drugs. MedCalc® statistical software, RevMan
Version 5.4 along with A Network Meta- Analysis Toolkit by
Cochrane Methods were used. P-value<0.05 was considered
significant.

Reporting Bias assessment :

Visual Inspection of Funnel Plots: Funnel plots were
visually inspected to assess the symmetry of data points,
where each point represents an individual study’s effect size
plotted against its standard error. Asymmetry in the funnel
plot can be indicative of publication bias, and we assessed
the potential impact of this bias on our findings.

Egger’s Test and Begg’s test: Egger’s and Begg's tests were
conducted to quantify the degree of asymmetry in the funnel
plot, providing statistical evidence for publication bias.

Certainty assessment:

We conducted sensitivity analysis to assess the influence
of reporting bias on our findings. This involved comparing
the outcomes of the primary analysis with adjusted esti-
mates obtained through imputation of potentially missing
studies, employing a graphical representation known as a
"publication bias assessment plot” (Figure 3 ) and a “sum-
mary plot.”(Figure 4 )

Figures 3 and 4 shows results of the risk of bias Certainty
assessment generated using robvis. Randomized Control
Trial Studies were assessed using the ROB 2 tool.

Study characteristics:
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Figure 3: Publication bias assessment plot
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Figure 4: Publication Bias Summary Plot
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Figure 5: Flow chart-study selection
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“Full-text articles” are considered for inclusion in this
network meta-analysis.

Caroline et al.['Y, priscillia et al.!*2!, Frank et al. 3]
Thomas et al. (14, Carel et al. (%], Dominica et al. [*®! John et
al.71, Thomas et al. [*8) Melanie et al. **! Timothy et al. 2%
, Kishore et al. 211, Daniel et al. 2%, Davide et al. 23! Timothy
et al.?# Jart et al. >, Asghar et al. 2%, Stephan et al. 7],
Priscilla et al. 28] David et al. 2], Hanefeld et al. 39, Michael
et al. 3l Lindgrade et al. 32, Keronff et al. 33!, Patrick et
al. 34 swinburn etal. %! Xavier et al. ¢! HalawiH etal. 37},
Melanie et al. 8, and Astrup et al. %

Any study that failed to provide essential data was
excluded from the analysis. “Only Randomized control trials
were included in our network Meta analysis. The abstracts
of all the records that met our predefined inclusion criteria
were screened by all the authors, and studies that entirely
fulfilled our inclusion criteria, were retrieved with their sup-
plementary appendix, for further analysis. Any ambiguity
during the study selection has been resolved by mutual dis-
cussions and consensus. Two independent reviewers were
involved in the study selection process. During the ini-
tial screening phase, both reviewers independently assessed
titles and abstracts of retrieved studies for potential rele-
vance based on the predefined eligibility criteria. Disagree-
ments were resolved through discussion. In the eligibil-
ity phase, other three reviewers independently evaluated
the full-text articles of potentially relevant studies to deter-
mine final inclusion. Consensus reached through discussion
among all reviewers (Figure 5).

Egger's Test | PHEN/| ORLI | SGT | BUP/ LIRA
NLX
TPM
Intercept 0.98 -0.94 | 0.84 -6.84 0.07
Significance | 0.34 0.84 | 0.39 0.11 0.93
Level
Begg’s test

Kendall’s 0.01
Tau

-0.24 | 0.20 -0.20 0.33

Significance 1.00 0.31 | 0.62 0.62
Level

0.50

Table 1: Risk of bias

The result for Table 1 is calculated from data extracted
from studies [11-36] [37—-39]

Egger’s Test: Egger’s test is used to assess the presence
of publication bias in a meta-analysis. It tests funnel plot
asymmetry, which can indicate bias in the reporting of
studies. In Egger’s test, the intercept is of primary interest.
If the intercept is significantly different from zero, it suggests
the presence of publication bias.

Prajapati et al

e For PHEN/TPM: The intercept is 0.9837, and the
significance level is 0.3406. Since the p-value (0.3406) is
greater than the typical significance level of 0.05, there is no
strong evidence of publication bias for this treatment group.

e For ORLI: The intercept is -0.9458, and the significance
level is 0.8439. Similarly, there is no strong evidence of
publication bias for this treatment group.

e For SGT: The intercept is 0.8408, and the significance
level is 0.3919. No strong evidence of publication bias.

e For BUP/NLX: The intercept is -6.8440, and the signifi-
cance level is 0.1096. The p-value is relatively low but still
above 0.05. It suggests some evidence of publication bias,
but it’s not very strong.

e For LIRA: The intercept is 0.06462, and the significance
level is 0.9324. There is no strong evidence of publication
bias.

Begg’s Test: Begg’s test is another test for publication bias
in meta-analysis. It assesses the correlation between the
effect sizes and their variances in the included studies. A
significant p-value indicates the presence of publication bias.

e For PHEN/TPM: Kendall’s Tau is 0.0124, and the
significance level is 1.0000. The high p-value suggests no
evidence of publication bias for this treatment group.

e For ORLI: Kendall’s Tau is -0.2364, and the significance
level is 0.3115. No strong evidence of publication bias.

e For SGT: Kendall’s Tau is 0.2000, and the significance
level is 0.6242. No strong evidence of publication bias.

e For BUP/NLX: Kendall’s Tau is -0.2000, and the signifi-
cance level is 0.6242. Similar to the previous tests, there is
no strong evidence of publication bias.

e For LIRA: Kendall’s Tau is 0.3333, and the significance
level is 0.4969. Again, there is no strong evidence of
publication bias.

In summary, based on the results of both Egger’s and
Begg’s tests, there is generally no strong evidence of
publication bias for the treatment groups you’ve analyzed.
However, for BUP/NLX in Egger’s test, there is some weaker
evidence of publication bias, but it’s not conclusive. Always
consider the overall context of your meta-analysis and the
characteristics of the included studies when interpreting
these results.

Measurement of treatment effect

Direct comparison between active drug and placebo
was done using random effect model and Odd’s ratio was
calculated.

Summary measures

The principal summary measure was the Odd’s Ratio
(at 95% Confidence Interval) and Funnel Plots as well as
Forest Plots were represented. p-value less than 0.05 was
considered significant.
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Efficacy (Indirect comparison)

Bucher’s and Bayesian Meta-regression Simulation Drugs odd’s ratio p value
Method were used for indirect head-to-head compari-
son between various active drugs. RevMan Version 5.4° PHEN/TPM vs ORLI 2.1292 p <0.0001
along with A Network Meta- Analysis Toolkit by Cochrane PHEN/TPM vs SGT 2.2166 p < 0.0001
Methods were used. p-value less than 0.05 was considered
significant. PHEN/TPM vs 3.8764 p < 0.0001
BUP/NLX
PHEN/TPM vs LIRA 0.3672 p <0.0001
RESULTS
ORLI vs SGT 1.0411 P =0.4667
Total 28 studies were included for the final analysis [9, 11—
36] [37-39]Table 2 and Table 3 show direct and indirect ORLI vs BUP/NLX 1.8206 p <0.0001
comparison of drugs used in anti obesity. ORLI vs LIRA 0.1724 p < 0.0001
SGT vs BUP/NLX 1.7487 p <0.0001
Table 2. Efficacy (Direct comparison) SGT vs LIRA 0.1656 b < 0.0001
Drugs | PHEN/TPM| ORLI SGT | BUP/NLX| LIRA BUP/NLX vs LIRA 0.09472 b <0.0001
Odc;l s 0.568 0.889 | 0.922 4.61 1.109 Safety (Indirect comparison)
Ratio
Drugs Odd’s ratio p value
p- P <0.001 P< 0.141 P< 0.118
value 0.001 0.001 PHEN/TPM vs ORLI 0.4697 p <0.0001
Safety (Direct comparison) PHEN/TPM vs SGT 0.4511 p < 0.0001
Odd’s | 0.456 0.138 | 1.328 0.197 0.456 PHEN/TPM vs 0.258 p <0.0001
Ratio BUP/NLX
p- p<0.0001 | p< |p< p < p< PHEN/TPM vs LIRA 2.7237 p < 0.0001
value 0.0001| 0.0001 | 0.0001 | 0.0001 ORLI vs SGT 0.9605 b = 0.4667
. . . . ORLI vs BUP/NLX 0.5493 p <0.0001
Table 2: Efficacy and safety (Direct Comparison) of anti-
obesity drugs [111- 39 ORLI vs LIRA 5.7992 p < 0.0001
SGT vs BUP/NLX 0.5718 p < 0.0001
. . . [11-35], [36-39]
Efficacy and safety of anti-obesitydrugs SGT vs LIRA 6.0374 p < 0.0001
The result for Table 2 is calculated from data extracted BUP/NLX vs LIRA 10.5579 p < 0.0001

from [11] - [39] studies.

This network meta-analysis [using random effects model,
based on heterogeneity] found a significant reduction in
body weight (Table 2).

e Our network meta-analysis revealed the odds ratios for
different drugs used in the treatment of obesity in relation
to weight loss. The BUP/NLX combination exhibited the
highest odds ratio (4.61), indicating a robust and significant
association with weight loss. This finding suggests that the
BUP/NLX combination is highly effective in promoting weight
reduction compared to placebo.

e ORLI [odds ratio: 0.889, and LIRA (odds ratio: 1.109) also
demonstrated substantial odds ratios, indicating significant
efficacy in promoting weight loss, although slightly lower
than that observed with the BUP/NLX combination.

e The PHEN/TPM combination exhibited an (odds ratio of
0.568), suggesting a relatively strong association with weight
loss compared to placebo.

Table 3: Efficacy and safety (Indirect Comparison) of anti-
obesity drugs [111-[39]

e On the other hand, SGT displayed the odds ratio,
with a value of 0.922. This suggests a comparatively
weaker association with weight loss, although still significant
compared to placebo.

e To summarize, the ranking of the drugs based
on their odds ratios for weight loss is as follows:
BUP/NLX>LIRA>SGT>ORLI>PHEN/TPM. These findings pro-
vide valuable insights into the relative effectiveness of these
drugs in promoting weight reduction and can inform clinical
decision-making for the treatment of obesity.

This meta-analysis [using random effects model, based
on heterogeneity] have shown the association of G.I. side
effects [vomiting and diarrhea] (Table 2).
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Figure 6: Funnel plot showing efficacy of five anti-obesity drugs [141-[3°]

e Our network meta-analysis also assessed the odds ratios
for adverse events associated with the use of different drugs
for obesity. The results indicate potential safety concerns for
certain drugs.

e ORLI exhibited a relatively lowest odds ratio of 0.138,
suggesting a safest. This indicates the lowest likelihood of
adverse events associated with ORLI compared to placebo.

e PHEN/TPM combination displayed a relatively higher
odds ratio of 0.465, indicating a potential safety concern
when compared to some of the other drugs. This suggests a
higher risk of adverse events associated with the PHEN/TPM
combination compared to placebo.

e The BUP/NLX combination demonstrated an odds ratio
of 0.198.

e SGT showed a moderate odds ratio of 0.138, indicating
a potential safety concern. This suggests a moderate risk of
adverse events associated with SGT compared to placebo.

e LIRA shows moderate odds ratio among the listed drugs,
with a value of 0.456. This indicates a potential safety profile
for LIRA compared to all the other drugs, with risk of adverse

events.

e In summary, the ranking of the drugs based on
their odds ratios for adverse events is as follows:
ORLI>BUP/NLX>LIRA>PHEN/TPM>SGT. These findings pro-
vide important insights into the potential safety concerns
associated with these drugs and can guide healthcare pro-
fessionals in their decision-making process when selecting
obesity treatment options.

DISCUSSION

The present study aimed to evaluate the efficacy and
safety of five anti-obesity drugs through a meta-analysis of
randomized controlled trials. The findings provide valuable
insights into the comparative effectiveness and potential
side effects of these medications.

The meta-analysis revealed that the BUP/NLX combina-
tion exhibited the highest efficacy among the evaluated
drugs, followed by LIRA and SGT. These results can be com-
pared with previous study Singh et al. Which also compared
the efficacy and safety of these drugs. % Cichon et al.have
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Figure 7: Forest Plot showing efficacy of five anti-obesity drugs [111-139]

demonstrated that among the currently available drugs for
obesity, the most effective are PHEN/TPM combination and
LIRA. “lcalderon et al.has shown that the most prescribed
medication was PHEN/TPM followed by LIRA but our study
advises to choose a drug with a better safety profile and
efficacious. [

The results have demonstrated the weight-reducing
effects of these medications. The BUP/NLX combination
has shown robust efficacy in promoting weight loss, which
can be attributed to the combined mechanisms of action tar-
geting appetite control and satiety. ORLI a lipase inhibitor,
also demonstrated significant weight reduction, indicat-
ing its effectiveness in inhibiting fat absorption. LIRA, a
glucagon-like peptide-1 [GLP-1] receptor agonist, showed
moderate efficacy in weight loss compared to other drugs.

Qiucen et al. has done a meta-analysis of LIRA which has
demonstrated a significant weight reduction with LIRA but
patients has experienced at least one adverse event. [43!

A meta analysis by Viner RM et al. showed Orlistat mod-
estly reduces BMI with a high prevalence of gastrointestinal
adverse effects which can be compared with our study. 44

In terms of safety, ORLI was found to have the lowest
incidence of side effects among the evaluated drugs. This
is consistent with the known safety profile, which has been
extensively studied and utilized in clinical practice. *°1On the
other hand, ORLI was associated with the lowest incidence
of side effects, possibly due to its mechanism of action
involving lipase inhibition. 46!

In comparison to other studies, our findings are consis-
tent with the existing body of literature. The efficacy of
the PHEN/TPM combination, ORLI and LIRA in promoting
weight loss has been consistently reported across various
studies. 471 1481 491 501 However, it is worth noting that varia-
tions in study designs, patient populations, and treatment
duration can contribute to differences in the reported effec-
tiveness and safety outcomes.

The primary strength of this study lies in its robust
methodology, which involved a systematic assessment of
data from randomized controlled trials conducted over a
minimum duration of 6 months. It stands out as a unique
study that comprehensively evaluates the efficacy and safety
of five currently approved anti-obesity medications simul-
taneously. Notably, the study provides a comprehensive
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perspective by specifically examining gastrointestinal [Gl]
related adverse events, adding valuable insights to the safety
profile analysis.

However, there are a few limitations that need to be
acknowledged. Firstly, the study relied on aggregated data
rather than individual patient data, which may introduce
inherent biases and limit the precision of the findings. Fur-
thermore, the high attrition rates observed in some of the
included trials may potentially introduce bias and impact the
generalizability of the results. The considerable heterogene-
ity across the included studies may pose challenges in draw-
ing definitive conclusions. we have only compared common-
est adverse effect in terms of Gastrointestinal side effects in
form of Nausea/Vomiting and Diarrhoea. There are other
adverse drug reactions also associated with drugs but since
there was no uniformity among them in studies, we have not
included those. Additionally, it is important to note that the
study did not employ the GRADE [Grading of Recommenda-
tions Assessment, Development, and Evaluation] approach
for evaluating the quality of evidence.

Acknowledging these limitations, future research should
aim to address these concerns by incorporating individual
patient data, minimizing attrition rates, and considering
the GRADE approach for a comprehensive assessment of
the evidence. Despite these limitations, the current study
provides valuable insights into the comparative efficacy and
safety of the evaluated anti-obesity medications and offers a
foundation for further investigations in this field.

These findings have important clinical implications for the
management of obesity. The BUP/NLX , LIRA , and SGT
can be considered as effective treatment options for weight
reduction. However, healthcare providers need to carefully
consider the safety profiles and potential side effects
of these medications when making treatment decisions.
Patient preferences, comorbidities, and individual response
to treatment should also be taken into account.

CONCLUSION

The network meta-analysis revealed significant variations
in the effectiveness and safety of the FDA approved medica-
tions used to treat obesity.

The combination has the highest odds ratio for efficacy,
suggesting it may be more effective for weight loss. LIRA,
SGT, also have relatively high odds ratios, indicating signifi-
cant associations with weight loss. PHN/TPM combination
has the lowest odds ratio among the listed drugs, suggesting
a comparatively weaker association with weight loss.

BUP/NLX combination and LIRA emerged as the most
effective medications for weight loss, indicating their poten-
tial as valuable therapeutic options. These medications,
when prescribed under appropriate medical supervision, can
lead to substantial weight reduction in individuals with obe-
sity. However, they also get the top spot for maximum
side effects. BUP/NLX combination also has moderate odds

Prajapati et al

ratios, suggesting a potential for safety concerns. ORLI,
and PHN/TPM have relatively lower odds ratios, indicating
potentially better safety profiles.

Itisimportant to note that medication selection should be
individualized, considering patient characteristics, medical
history, and potential contraindications. Furthermore, long-
term safety and efficacy data are crucial in determining the
sustained benefits and potential risks associated with these
medications.

Overall, this network meta-analysis provides valuable
insights into the comparative effectiveness and safety of
the studied obesity medications. Healthcare professionals
can utilize this information to make informed decisions
when selecting pharmacological interventions for patients
with obesity, aiming to achieve optimal weight management
outcomes while prioritizing patient safety.

REFERENCES

1. American Medical Association. Proceedings of the
2013 Annual Meeting of the House of Delegates:
AMA Adopts New Policies on Second Day of Vot-
ing at Annual Meeting; 2013. Available from: http:
//www.ama-assn.org/ama/pub/news/news/2013/
2013-06-18-new-ama-policies-annual-meeting.page.

2. Stevens GA, Singh GM, Lu Y, Danaei G, Lin JK, Finucane
MM. National, regional, and global trends in adult
overweight and obesity prevalences. Popul Health Metr.
2012;10:22-22.

3. Ng M, Fleming T, Robinson M, Thomson B, Graetz
N, Margono C et al. Global, regional, and national
prevalence of overweight and obesity in children and
adults during 1980-2013: a systematic analysis for the
Global Burden of Disease Study 2013. The lancet.
2014;384(9945):766—781.

4. Wang Y, Beydoun MA, Liang L, Caballero B, Kumanyika
SK. Will all Americans become overweight or obese?
Estimating the progression and cost of the US obesity
epidemic. Obesity. 2008;16(10):2323-2330.

5. Kelly T, Yang W, Chen CS, Reynolds K, He J. Global burden
of obesity in 2005 and projections to 2030. Int J Obes.
2005;32(9):1431-1438.

6. Hu FB. Obesity Epidemiology. Oxford; New York: Oxford
University Press; 2008.

7. Ornellas T, Chavez B. Naltrexone SR/Bupropion SR
(Contrave): a new approach to weight loss in obese
adults. Pharmacy and Therapeutics. 2011;36(5):255.

8. Jr CFS, Kushner P, Aguilar R. User’s guide to mechanism
of action and clinical use of GLP-1 receptor agonists.
Postgraduate Medicine. 2015;127(8):818-826.

Perspectives in Medical Research | September - December 2023 | Vol 11 | Issue 3 16


www.pimr.org.in
http://www.ama-assn.org/ama/pub/news/news/2013/2013-06-18-new-ama-policies-annual-meeting.page
http://www.ama-assn.org/ama/pub/news/news/2013/2013-06-18-new-ama-policies-annual-meeting.page
http://www.ama-assn.org/ama/pub/news/news/2013/2013-06-18-new-ama-policies-annual-meeting.page

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Bansal AB, Khalili YA. Orlistat .

Prajapati et al

Treasure Island (FL):
StatPearls Publishing; 2023. Available from: https://
www.ncbi.nlm.nih.gov/books/NBK542202/.

Lonneman JDJ, Rey JA, McKee BD. Phentermine/Topi-
ramate extended-release capsules (qsymia) for weight
loss. Pharmacy and Therapeutics. 2013;38(8):446—
52. Available from: https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC3814438/.

Apovian CM, Aronne L, Rubino D, Still C, Wyatt H, Burns
C et al. A randomized, phase 3 trial of naltrexone
SR/bupropion SR on weight and obesity-related risk
factors (COR-II). Obesity. 2013;21(5):935-943.

Hollander P, Gupta AK, Plodkowski R, Greenway F, Bays
H, Burns C et al. Effects of naltrexone sustained-
release/bupropion sustained-release combination ther-
apy on body weight and glycemic parameters in over-
weight and obese patients with type 2 diabetes. Dia-
betes Care. Diabetes Care. 2013;36(12):4022—-4029.

Greenway FL, Fujioka K, Plodkowski RA, Mudaliar S,
Guttadauria M, Erickson J et al. Effect of naltrexone
plus bupropion on weight loss in overweight and obese
adults (COR-I): a multicentre, randomised, double-blind,
placebo-controlled. Lancet. 2010;376(9750).

Wadden TA, Foreyt JP, Foster GD, Hill JO, Klein S, Neil
O et al. Weight loss with naltrexone SR/bupropion
SR combination therapy as an adjunct to behavior
modification: the COR-BMOD trial. Obesity (Silver
Spring). 2011;19(1):110-120.

Roux LC, Fils-Aimé N, Camacho F, Gould E, Barakat M.
The relationship between early weight loss and weight
loss maintenance with naltrexone-bupropion therapy.
eClinical Medicine. 2022;49:1014-36.

Rubino D, Abrahamsson N, Davies M, Hesse D, Green-
way FL, Jensen C et al. Effect of Continued Weekly
Subcutaneous Semaglutide vs Placebo on Weight Loss
Maintenance in Adults With Overweight or Obe-
sity: The STEP 4 Randomized Clinical Trial. JAMA.
2021;325(14):1414-1425.

Wilding J, Batterham RL, Calanna S, Davies M, Gaal LFV,
Lingvay I. Once-Weekly Semaglutide in Adults with
Overweight or Obesity. The New England Journal of
Medicine. 2021;384(11).

Wadden TA, Bailey TS, Billings LK, Davies M, Frias JP,
Koroleva A et al. Effect of Subcutaneous Semaglu-
tide vs Placebo as an Adjunct to Intensive Behavioral
Therapy on Body Weight in Adults With Overweight or
Obesity: The STEP 3 Randomized Clinical Trial. JAMA.
2021;325(14):1403-1413.

Davies M, Faerch L, Jeppesen OK, Pakseresht A, Pedersen
SD, Perreault L et al. Semaglutide 2:4 mg once a

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

www.pimr.org.in

week in adults with overweight or obesity, and type 2
diabetes (STEP 2): a randomised, double-blind, double-

dummy, placebo-controlled, phase 3 trial. Lancet.
2021;397(10278):971-984.

Garvey WT, Batterham RL, Bhatta M, Buscemi S, Chris-
tensen LN, Frias JP et al. Two-year effects of semaglutide
in adults with overweight or obesity: the STEP 5 trial.
Nat Med. 2022;28(10):2083—-2091.

Gadde KM, Garvey WT, Peterson CA, Schwiers ML,
Najarian T.  Controlled-Release Phentermine/Topira-
mate in Severely Obese Adults: A Randomized Con-
trolled Trial (EQUIP). Obesity. 2011;20(2):330-372.

Hsia DS, Gosselin NH, Williams J, Farhat N, Marier
JF, Shih W et al. A randomized, double-blind,
placebo-controlled, pharmacokinetic and pharmacody-
namic study of a fixed-dose combination of phenter-
mine/topiramate in adolescents with obesity. Diabetes
Obes Metab. 2020;22(4):480-491.

Allison DB, Gadde KM, Garvey WT, Peterson CA,
Schwiers ML, Najarian T. Controlled-Release Phenter-
mine/Topiramate in Severely Obese Adults: A Random-
ized Controlled Trial (EQUIP). Obesity. 2011;20(2):330-
372.

Garvey WT. Phentermine and topiramate extended-
release: a new treatment for obesity and its role
in a complications-centric approach to obesity med-
ical management.  Expert Opinion on Drug Safety.
2013;12(5):741-56.

Chanoine JP, Hampl S, Jensen C, Boldrin M, Hauptman
J. Effect of orlistat on weight and body composition
in obese adolescents: a randomized controlled trial.
JAMA. 2005;293(23):2873-83.

Syed AH, Meraj A, Bhandari L, Khan F, Shaikh A, Baig
K et al. Coparision of Efficacy and Safety of Orlistat
vs Placebo in Obese Patients in Pakistan.  Cureus.
2020;12(8):e9775.

Rossner S, Sjostrom L, Noack R, Meinders AE, Noseda
G. Weight loss, weight maintenance, and improved
cardiovascular risk factors after 2 years treatment with
orlistat for obesity. European Orlistat Obesity Study
Group. Obes Res. 2000;8(1):49-61.

Kelley DE, Bray GA, Pi-Sunyer FX, Klein S, Hill J, Miles J
et al. Clinical efficacy of orlistat therapy in overweight
and obese patients with insulin-treated type 2 diabetes:
A 1-year randomized controlled trial. Diabetes Care.
2002;25(6):1033-1041.

Miles JM, Leiter L, Hollander P, Wadden T, Anderson JW,
Doyle M et al. Effect of orlistat in overweight and obese
patients with type 2 diabetes treated with metformin.
Diabetes Care. 2002;25(7):1123-1131.

17 Perspectives in Medical Research |September - December 2023 | Vol 11 | Issue 3


www.pimr.org.in
https://www.ncbi.nlm.nih.gov/books/NBK542202/
https://www.ncbi.nlm.nih.gov/books/NBK542202/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3814438/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3814438/

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

www.pimr.org.in

Hanefeld M, Sachse G. The effects of orlistat on body
weight and glycaemic control in overweight patients
with type 2 diabetes: a randomized, placebo-controlled
trial. Diabetes Obes Metab. 2002;4(6):415-438.

Davidson MH, Hauptman J, Digirolamo M, Foreyt JP,
Halsted CH, Heber D et al. Weight control and risk
factor reduction in obese subjects treated for 2 years
with orlistat: a randomized controlled trial. JAMA.
1999;281(3):235-277.

Lindgédrde F. The effect of orlistat on body weight and
coronary heart disease risk profile in obese patients:
the Swedish Multimorbidity Study. J Intern Med.
2000;248(3):245-54.

Krempf M, Louvet JP, Allanic H, Miloradovich T, Joubert
JM, Attali JR. Weight reduction and long-term mainte-
nance after 18 months treatment with orlistat for obe-
sity. IntJ Obes Relat Metab Disord. 2003;27(5):591-598.

O’Neil PM, Smith SR, Weissman NJ, Fidler MC, Sanchez
M, Zhang J et al. Randomized placebo-controlled clinical
trial of lorcaserin for weight loss in type 2 diabetes
mellitus: the BLOOM-DM study. Obesity (Silver Spring).
2012;20(7):1426-1436.

Swinburn BA, Carey D, Hills AP, Hooper M, Marks S,
Proietto J et al. Effect of orlistat on cardiovascular
disease risk in obese adults. Diabetes Obes Metab.
2005;7(3):254-62.

Pi-Sunyer X, Astrup A, Fujioka K, Greenway F, Halpern A,
Krempf M et al. A randomized, controlled trial of 3.0
mg of liraglutide in weight management. New England
Journal of Medicine. 2015;373(1):11-22.

Halawi H, Khemani D, Eckert D, O’Neill J, Kadouh H,
Grothe K et al. Effects of liraglutide on weight, satiation,
and gastric functions in obesity: a randomised, placebo-
controlled pilot trial. The Lancet Gastroenterology
&amp; Hepatology. 2017;2(12):890-899.

Davies MJ, Bergenstal R, Bode B, Kushner RF, Lewin
A, Vang Skjogth T et al. Efficacy of liraglutide for
weight loss among patients with type 2 diabetes:
the SCALE diabetes randomized clinical trial. Jama.
2015;314(7):687—699.

Astrup A, Carraro R, Finer N, Harper A, Kunesova M,
Lean M. Safety, tolerability and sustained weight
loss over 2 years with the once-daily human GLP-1
analog, liraglutide. International Journal of Obesity.
2011;36(6):843-54.

Singh AK, Singh R. Pharmacotherapy in obesity: a
systematic review and meta-analysis of randomized
controlled trials of anti-obesity drugs. Expert Review of
Clinical Pharmacology. 2020;13(1):53-64.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

How to cite this article:
Bhavesh SK, Malhotra SD. Efficacy of anti-obesity

Prajapati et al

Cichon K, Chycko M, Czarnota J, Kromer A, ZapaMA,
Srodon A et al. Evaluation of the effectiveness and safety
of anti-obesity drugs-an update on the current state
of knowledge on available and investigational drugs.
Journal of Education, Health and Sport. 2023;35(1):94—
112.

Calderon G, Gonzalez-lzundegui D, Shan KL.  Effec-
tiveness of anti-obesity medications approved for long-
term use in a multidisciplinary weight management pro-
gram: a multi-center clinical experience. Int J Obes.
2022;46:555-563.

LinQ, Xue Y, Zou H, Ruan Z, &amp; Hao Hu COLU. Efficacy
and safety of liraglutide for obesity and people who are
overweight: a systematic review and meta-analysis of
randomized controlled trials. Expert Review of Clinical
Pharmacology. 2022;15:1461-1469.

Viner RM, Hsia Y, Tomsic T, Wong |.  Efficacy and
safety of anti-obesity drugs in children and adolescents:
systematic review and meta-analysis. Obesity Reviews.
2009;11(8):593-602.

Reddy LP, Isaacs D. A clinical review of GLP-1 receptor
agonists: efficacy and safety in diabetes and beyond.
Drugs in context. 2015;4. Available from: https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC4509428/.

Filippatos TD, Derdemezis CS, Gazi IF, Nakou ES, Mikhai-
lidis DP, Elisaf MS. Orlistat-associated adverse effects
and drug interactions: a critical review. Drug Safety;p.
53-65.

Tak YJ, Lee SY. Long-term efficacy and safety of anti-
obesity treatment: where do we stand? Current obesity
reports. 2021;10:14-30.

Patel PN, Fox CK, Bensignor MO, Bomberg EM. Weight
Loss From Combination Anti-Obesity Medication Reg-
imens Can Approach that Achieved From Bariatric
Surgery. JCEM Case Reports. 2023;1(1):luac038.

Atlas SJ, Kim K, Beinfeld M, Lancaster V, Nhan E,
Lien PW et al.. Medications for Obesity Management:
Effectiveness and Value; Evidence Report; 2022.

Smith SM, Meyer M, Trinkley KE. Phentermine/topira-
mate for the treatment of obesity. Annals of Pharma-
cotherapy. 2013;47(3):340-349.

Prajapati NB, Mehta YD,

agents: a systematic review and network meta-analysis
of randomized controlled trials. Perspectives in Medical
Research. 2023;11(3):6-19

DOI: 10.47799/pimr.1103.03

Sources of Support: Nil: , Conflict of Interest: None :

Perspectives in Medical Research | September - December 2023 | Vol 11 | Issue 3 18


www.pimr.org.in
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4509428/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4509428/
10.47799/pimr.1103.03

	INTRODUCTION
	METHODS
	Results
	DISCUSSION
	CONCLUSION

