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Abstract

Introduction: This is a report of a systematic review of the safety and effica-
cy of naltrexone or naltrexone/bupropion on weight loss.

Material and methods: The databases Medline, PubMed, and Embase as
well as the Cochrane Controlled Trials Register for randomized controlled tri-
als were searched for studies published from January 1966 to January 2018.
A meta-analysis, randomised controlled trials, controlled trials, uncontrolled
trials, cohort studies and open-label studies were analysed.

Results: Of 191 articles, 14 fulfilled the inclusion criteria: 1 meta-analysis,
10 randomized controlled trials, and 3 studies without randomization were
found. In these studies, the efficacy and safety of naltrexone/bupropion
in obesity were analysed. In the majority of these studies, patients with
at least 5% or 10% weight loss, as a primary outcome, were investigated.
Generally, naltrexone/bupropion treatment can be a promising therapy for
obese patients, including when combined with mental health treatment.
Conclusions: Based on these studies, it can be said that naltrexone/bupropi-
on treatment is effective in the weight loss of overweight subjects. The nal-
trexone/bupropion treatment was well tolerated by the patients, and side
effects were rarely reported.
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Introduction

In recent years, obesity in adults and children has been increasing and
has started to become a leading cause of death. It is one of the greatest
public health threats in Europe and the world [1]. The World Health Orga-
nization (WHO) assessed that excessive weight is the cause of death of
almost 3 million people and brings about disability amongst 35.8 million
people annually [2]. In adults, obesity criteria include a body mass index
(BMI) over 30 kg/m? [3].

Obesity is a chronic and multifactorial disease involving the accumu-
lation of subcutaneous and visceral fat, which gives rise to the develop-
ment of many cardiometabolic diseases [4]. Diabetes, stroke and heart
disease are associated with obesity. Unfortunately, many of the compli-
cations brought by obesity lead to death, which might be averted through
a change in lifestyle. There are different theories about obesity’s mecha-
nisms, such as inflammation, inflammasome activation, insulin resistance,
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adipokine balance, and abnormalities in lipid me-
tabolism and endothelial function [4]. Some of the
newest data have shown that obesity is character-
ized by low-grade chronic inflammation caused by
increased secretion of pro-inflammatory cytokines
and adipokines by the macrophages and adipo-
cytes present in adipose tissue [5].

Almost all obese patients should have addi-
tional behavioural treatment. There are many pro-
grammes that focus on behavioural and lifestyle
modifications such as the Diabetes Prevention
Programme (DPP) run by the National Health Ser-
vice (NHS) in the UK. or the Look AHEAD Action
for Health in Diabetes operated by the National
Institutes of Health (NIH) in the U.S. [6]. However,
lifestyle modification and weight loss alone are
usually ineffectual [7].

Another factor responsible for weight gain of
pharmacological action is blockage of 5HT2c se-
rotonin receptors by several first-generation and
the majority of second-generation antipsychotics.
It is known that 5HT2c receptors are engaged in
appetite regulation [8, 9].

Moreover, it was reported that an opioid recep-
tor blocker blocked the central opioid receptors,
thus decreasing the preference for toothsome
foods [10].

In 2015, the first clinical practice guidelines for
the pharmacologic management of obesity were
published. These directives were created by the
Endocrine Society (a task force of experts), the Eu-
ropean Society of Endocrinology and the Obesity
Society [11]. However, the Food and Drug Admin-
istration (FDA) has endorsed only a few medica-
ments for the treatment of obesity. One of the
newest medications is the combination of bupro-
pion and naltrexone [6].

Naltrexone is a p-opioid receptor antagonist
commonly used for treatment of opioid addiction
and alcohol dependence [12]. Possibly, naltrexone
reduces food consumption through the blockage
of B-endorphin action at the p-opioid receptor
as well as preventing autoinhibition of pro-opi-
omelanocortin neurons [13]. The first pass of nal-
trexone’s metabolism is 5-40% oral bioavailabil-
ity. Both primal naltrexone and the 6-B-naltrexol
metabolite are active forms. Mostly, naltrexone
is eliminated by the kidneys. Retrospectively, the
elimination half-life of naltrexone and 6-B-naltrex-
olis long —4-13 h [13-16].

In turn, bupropion is a norepinephrine-dopa-
mine reuptake inhibitor which is currently pre-
scribed for treatment of depression, seasonal
affective disorder and also as support during
smoking cessation [17]. Dopamine and noradren-
aline stimulate pro-opiomelanocortin neurons in
the hypothalamus. The mean elimination half-life
of bupropion is very long — 21 +9 h. It is metabo-

lized by humans, resulting in three active metab-
olites: hydroxybupropion, threohydrobupropion
and erythrohydrobupropion. Eighty-seven percent
of bupropion is eliminated by the kidneys and 10%
in faeces [14, 15, 18].

The effect of the combination of naltrexone
and bupropion is not completely clear. There is
a theory that naltrexone could have an influence
on the neurological reward pathways in the brain,
while bupropion suppresses the appetite [12].

The purpose of the current work was to sys-
tematically present the safety and effectiveness
of naltrexone or a combination of naltrexone and
bupropion for weight loss in patients with anti-
psychotic-associated obesity, in comparison with
patients suffering from overweight without any
antipsychotic treatment.

Material and methods
Study population

The study population consisted of adult pa-
tients undergoing naltrexone or naltrexone/bu-
propion treatment.

Study design

The researchers analysed the relevant meta-
analyses, randomized controlled trials (RCTs), con-
trolled trials, uncontrolled trials, cohort studies,
case-control studies, and cross-sectional studies.
Studies with a population of fewer than 5 patients
were excluded.

Intervention

As an intervention, we included therapy using
naltrexone or a combination of naltrexone and
bupropion.

Outcome measure

To assess the safety of the therapy, we anal-
ysed the number of patient discontinuations due
to adverse events in the treatment group com-
pared to those in the placebo or control group. We
also analysed the number of significant adverse
events reported in the studied groups.

Methodological quality

We assessed the quality of all articles that ful-
filled the inclusion criteria. To evaluate the quality
of RCTs, we used the Jadad scale, the impact factor
of the journal in which the trial was published, and
evidence of statistics using intention-to-treat anal-
ysis. The Jadad scale [19] contains two questions
to determine appropriate randomization and study
masking, along with questions that evaluate the
reporting of withdrawals and dropouts that require

Arch Med Sci 4, June / 2021

941



Agnieszka Kulak-Bejda, Grzegorz Bejda, Napoleon Waszkiewicz

a yes or no response. Five total points are possible
on the scale, in which a higher score indicates su-
perior quality. We also used the Cochrane Collabo-
ration’s tool to assess the risk of bias of RCTs [20].

Categorizing evidence

We categorized evidence according to the study
design, using a hierarchy of evidence in descend-
ing order according to quality [21] and reviewed
the highest level of available evidence for each
intervention in detail.

Literature search

Two independent reviewers screened titles and
abstracts for relevance. The search included four
electronic databases, namely, Medline, PubMed,
Embase, and the Cochrane Central Register of
Controlled Trials for studies reporting meta-analy-
ses, RCTs, controlled trials, uncontrolled trials, co-
hort studies, case-control studies, and cross-sec-
tional studies for therapy of patients with irritable
bowel syndrome (IBS). We restricted our search to
studies published between January 1966 and Jan-
uary 2018. Only English-language articles were in-
cluded. We searched for the following terms: ‘obe-
sity’ OR ‘overweight’ AND ‘naltrexone/bupropion’.

The search of PubMed, the Cochrane Data-
base, and Embase produced 191 articles, most
of which derived from PubMed and all of whose
titles and abstracts we read. It was possible to
exclude 177 articles, none of which fulfilled the
search criteria. After reading the full texts, we
considered 14 articles: 1 meta-analysis, 10 RCTs, 3
studies without randomization and retrospective
analysis (Figure 1).

Publication bias

We performed data extraction for all 14 full
texts, not blinded to author or journal, using
a predefined extraction sheet (available upon re-
quest). The type of information extracted included
first author, publication year, quality assessment
of the manuscript, mean age of participants, sex
proportion, characteristics of patient treatment,

Number of articles

| excluded after reading

title, abstract and/or
text: 177

Total number of articles after
the research

PubMed, Cochrane, Embase and
Hand search: 191

\ 4

Number of articles selected for analysis:
1 (meta-analysis), 10 (RCTs), 3 (studies without randomization
and retrospective analysis)

Figure 1. Flow chart for articles researching efficacy
of naltrexone for weight loss in adult patients
RCTs — randomized controlled trials.

type of comparator, drug dose, number of partic-
ipants in active and control groups, and outcome
measure used to assess efficacy and safety.

Results
Meta-analysis

To date, only one meta-analysis was found an-
alysing the efficacy of naltrexone in obesity [22].
In this study, naltrexone was one of five agents
included in the meta-analysis. Generally, as a pri-
mary outcome, the studies found the proportion
of patients with at least 5% weight loss and at
least 10% weight loss, the magnitude of decrease
in weight and discontinuation of therapy because
of adverse events at 1 year. In this meta-analysis,
participants had at least 5% weight loss, with 55%
taking naltrexone/bupropion. Moreover, naltrex-
one/bupropion was associated with a significant
amount of weight loss (5.0 kg) compared with the
placebo (control group). However, compared with
placebo, naltrexone/bupropion was associated
with the highest odds of adverse event-related
treatment discontinuation [22]. More specific in-
formation is included in Table I.

Randomized controlled trials

We included ten RCTs. One article focused
on major adverse cardiovascular events in over-
weight and obese patients [23]. In this study, the
time to the first confirmed occurrence of major
adverse cardiovascular events (MACE) occurred in
90 (2.0%) in the naltrexone/bupropion group. The
components of the primary composite outcome
included occurrence of cardiovascular death in
17 naltrexone/bupropion-treated patients. Ad-
verse events occurred in 543 patients (5.2%) [23].

Four studies [24-27], as a primary outcome,
presented percent weight change at week 56 and
proportion achieving > 5% weight loss at week 56
[24-27]. Generally, in these studies, naltrexone/
bupropion resulted in significantly greater weight
change at week 56 and a greater proportion of pa-
tients achieving > 5% weight loss compared with
the placebo [24-27].

In the newest paper, from 2017 [28], the authors
presented, as a primary outcome, the percent
change in body weight from baseline (day 1) to
week 26. They used the standard dose of naltrex-
one/bupropion connected with comprehensive
lifestyle intervention (CLI), a programme contain-
ing diet and exercise education. The results were
promising. Subjects lost significantly more weight
(8.52%) compared to the control group.

One author investigated the cortisol response
to naltrexone (cortisol levels at 3 PM and 4 PM
on the naltrexone day were higher) and nausea
responses to naltrexone. It was found that more
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a treatment for body weight in patients with an-
tipsychotic treatment, this combination of me-
dicaments is a subject with limited high-quality
research (only two were found) [31, 32]. However,
the results of the thirteen articles are promising
for intervention with obese subjects after longitu-
dinal treatment. Moreover, naltrexone/bupropion
had an influence on cortisol increases [29]. Pa-
tients with higher cortisol levels may have greater
reductions in food addiction symptoms [29]. This
might be useful in the treatment of this group of
patients.

In these evaluated studies, we noted enor-
mous heterogeneity, including study protocol,
population groups, the period of treatment and
the main outcomes. Despite this fact, the het-
erogeneity might complicate the extrapolation
of findings to obese subjects with antipsychotic
treatment (only two from thirteen studies used
mental health patients as a population) [31, 32].
The authors of the current study decided to in-
clude different studies to widen the point of view
on the obesity problem. This may contribute to
the deepening of the problem of obesity in pa-
tients with antipsychotic-associated weight gain
in future research projects.

Naltrexone/bupropion treatment can be a prom-
ising therapy for obese patients and also for mental
health treatment. Based on the above-mentioned
studies, naltrexone/bupropion therapy also appears
to be safe. Generally, the toleration of naltrexone/
bupropion was good. The most common side effect
was nausea. However, based on all of the studies,
this choice of therapy should be individual, given
entity sensitivity (adverse events caused dropouts).

Moreover, another study [38] showed that nal-
trexone/bupropion might be useful in reducing
binge-eating symptoms related to major depres-
sive disorder and obesity. The authors of that study
investigated the relationship between change in
eating behaviour and changes in weight, control
of eating, and depressive signs. Improvement in
eating symptoms was observed between 4 and
24 weeks.

However, another author demonstrated that
naltrexone as an opioid-receptor antagonist in-
fluences pain tolerance. Also, he showed that nal-
trexone-induced changes in pain were correlated
with depression scores [39].

In conclusion, our systematic review suggests
that naltrexone/bupropion treatment is effective
in the accomplishment of weight loss amongst
overweight subjects. The naltrexone/bupropion
treatment was well tolerated by the patients, and
side effects were rarely reported.
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