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ABSTRACT

Objective: To systematically review the literature on weight management pharmaceutical use in
patients who have had bariatric surgery.

Methods: Google Scholar, Pubmed, Cochrane, Embase, Web of Science, and Clinical Trials were
searched from inception to December 31st, 2018 inclusive.

Results: Thirteen studies met inclusion and reported decreases in weight with the use of weight man-
agement medications in post-bariatric surgical patients. Five studies examined weight loss outcomes
by the type of bariatric surgery procedure, and four of these studies observed less weight loss in
patients who had undergone gastric sleeve compared to those who had roux-en-y bypass (n=3
papers) and adjustable gastric banding (n =1 paper) with medication use. Four studies compared the
effectiveness of medications for weight management and observed slightly greater weight loss with
the use of topiramate and phentermine as a monotherapy compared to other weight loss medica-
tions. Using a sub-sample of participants, authors observed less weight loss on metformin but not
phentermine or topiramate for younger adults. Another post-hoc analysis in the same sample
observed greater weight loss for older adults with liraglutide 1.8 mg. Side effects were reported in
seven studies and were overall consistent with those previously reported in non-surgical populations.
Conclusion: Results of this systematic review suggest pharmacotherapy may be an effective tool as an
adjunct to diet and physical activity to support weight loss in post-bariatric surgery patients. However,
due to most studies lacking a control or placebo group, more rigorous research is required to deter-

ARTICLE HISTORY
Received 8 May 2019
Accepted 7 October 2019

KEYWORDS

Bariatric surgery; weight
loss; pharmaceutical; weight
regain

mine the efficacy of this intervention.

Introduction

Bariatric surgery is the gold standard obesity treatment.
Evidence shows that bariatric surgery is associated with
greater weight loss in comparison to nonsurgical treat-
ments'. However, 10-20% of the post bariatric surgery
patients regain a significant amount of their lost weight’.
There are limited treatment options for individuals with
excessive weight regain or insufficient weight loss, and pri-
marily consist of lifestyle interventions or additional sur-
geries>>. Due to the exclusion of post-bariatric surgery
patients from weight loss pharmaceutical phase trials, cur-
rently weight loss medications are not approved for use in
this population. However, there is a growing body of litera-
ture examining the off-label prescription of weight loss medi-
cations by physicians. Therefore, it appears that despite the
lack of regulatory approval, physicians may be prescribing
weight loss pharmaceuticals to post-bariatric surgery
patients. This suggests there is a need to synthesize the
available evidence to support clinicians and patients who
have had bariatric surgery in making informed decisions

regarding the use of weight loss medications. The objective
of this study is to systematically evaluate the available litera-
ture on the use of weight management pharmaceuticals in
post-bariatric surgery patients with excessive weight regain
or insufficient weight loss.

Methods

This reporting of this systematic review was done in accord-
ance with the Preferred Reporting Items for Systematic
Review and Meta-Analysis (PRISMA) statement. All criteria
were determined a-priori.

Google Scholar, Pubmed, Cochrane, Embase, Web of
Science, and Clinical Trials were searched from their incep-
tion to December 31st, 2018 for articles that met inclusion.
The search was conducted to identify articles which exam-
ined patients who had initiated pharmaceuticals to support
weight loss after they had undergone bariatric surgery and
search terms were altered as necessary for each database.
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For Google Scholar the following search terms were used:
orlistat OR liraglutide OR sibutramine OR phentermine AND
topiramate OR naltrexone AND bupropion OR lorcaserin OR
weight loss medication AND [(post- OR after AND bariatric
OR metabolic OR Roux-En-Y OR Sleeve OR Band OR
Biliopancreatic) AND surgeryl. The search was restricted to
exclude patents and citations, and to include all articles pub-
lished to December 31, 2018 inclusive.

Two authors (AK and MM) compiled the list of returned
articles into excel. Titles and abstracts were screened, and
full papers were then evaluated for eligibility. If there was a
disagreement on whether an article should be included, a
third author (RAGC) made the final determination.

Articles met inclusion for this review if they satisfied all of
the following criteria: (1) conducted in humans; (2) con-
ducted in adults; (3) population had undergone weight loss
surgery; (4) subjects were prescribed a pharmaceutical for
weight loss post-bariatric surgery; (5) estimate of change in
weight, or data to calculate change in weight; (6) peer-
reviewed; (7) reported in English. Articles were excluded if
they examined nonrestrictive/cosmetic types of weight loss
surgery (e.g. liposuction). No other restrictions were applied
to the search.

Population characteristics, study type, type of the
bariatric surgery, medication type, change in weight, side
effects, and duration on medication were extracted inde-
pendently by two authors (AK and MM) from each article
into excel and evaluated for discrepancies by a third
author (RAGC).

)

JOURNAL OF DRUG ASSESSMENT . 185

Variables were extracted as is where possible. However,
one study provided patient level data but no mean change
in weight. This was the study by Zilberstein et al.”. In this
case, the mean postoperative weight of all 16 patients was
calculated (104.1kg) and this value was subtracted from the
mean post-topiramate weight (97.0 kg).

The quality of included articles were assessed by two
authors (RAGC and EK) using a quality assessment tool for
quantitative studies>®. If there was a discrepancy in the scor-
ing, the authors rereviewed the criteria for where there was
a discrepancy (e.g. blinding, confounders), and then inde-
pendently rerated that section. In the case there was still a
discrepancy, the scoring for that section was determined by
consensus among the two authors.

Results

Of the 1929 articles screened, 37 fit the criteria for assess-
ment and were assessed in full. Articles were excluded if the
study did not examine the use of weight loss medication
post-bariatric surgery (n=14), did not have results available
either due to early phase of study or just not reported
(n=6), used animal subjects (n=1), reported nonrestrictive
(e.g. sclerotherapy) or cosmetic procedures (e.g. liposuction)
for weight loss (n=2), or were not available in full-text
(n=1) (Figure 1). Thirteen articles satisfied all inclusion crite-
ria, two of which were post-hoc analysis”® which examined a
subset of patients included in the original study by Stanford
et al (2017)°. Characteristics of studies that met inclusion can
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Figure 1. PRISMA Flow-chart.
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be found in Table 1. This appears to correspond to 931
unique patients examined, with individual study sample sizes
ranging from 3'® to 319° participants. Patients ranged in age
from 20 to 73 years.

There were differences in the study design of the 13
articles included in this review. Eleven of the studies were
cohort studies®’"'%, and the remaining two are a matched
prospective cohort'” and case series'®. Types of bariatric sur-
gery procedures also varied, but the most common proced-
ure was roux-en-y gastric bypass (RNY), in ten’ '31%1618
studies, followed by adjustable gastric banding
(AGB)*1%121315717 and  sleeve gastrectomy (SG)/~'% 121315
both in seven studies.

The medications prescribed for weight loss also varied
greatly among studies. However, the majority of the studies
prescribed topiramate®’~'%'8, and phentermine*®1113.14.16.18
as a mono- or combination therapy®'%'*'®, Medication initi-
ation in relation to surgery ranged by study and patient,
from 14 months'® to 13 years'?. The indication for initiating
the weight loss medication varied across the studies. Some
of the indications include: (1) weight regain, which was
either not defined”*'® or ranged from 5 to 15%'*'%; (2)
weight plateau”'% (3) failure to lose weight after bariatric
surgery, which was not well defined'®. Study durations
ranged from 2 months to 24 months. Despite all the differen-
ces listed above, all thirteen studies reported decreases in
weight with the use of pharmaceuticals in post-bariatric sur-
gery patients.

Five studies examined weight loss outcomes by
the type of bariatric surgery procedure. Four studies reported
less weight loss for patients who have undergone SG com-
pared to AGB'® (p=.02) and RNY’®'3 when taking weight
loss pharmaceuticals. Two of these four studies were post-
hoc analysis of an original study’ and showed the same con-
sistent pattern in younger (21-30 years; p=.05151)® and
older (>60 vyears; p=.03)" adults. Conversely, studies
reported similar weight loss among RNY, and BDP and AGB
patients’ post-initiation of weight management medication.
Specifically, one study'' reported non-significantly different
weight loss outcomes for patients with previous RNY and
BPD (11.4kg compared to 11.8kg at 12 weeks), and another
report differences in total weight loss percent at 12 months
for patients with RNY (2.8%) and AGB (4.6%), respectively,
but they were also not statistically significant'>.

Five'2'41>1718 nhapers focused on one medication for
weight loss post bariatric surgery, whereas eight*’~'"131¢
papers studied the use of multiple medications. Four of
these eight studies compared weight loss outcome according
to type of medication. Two®'® papers identified monother-
apy with topiramate or phentermine to have the greatest
impact on weight loss in post-bariatric surgery patients. One
study reported that topiramate had greater weight loss
effects compared to phentermine, metformin, bupropion and
zonisamide (20.2 +24.5lbs versus 13.99 + 13.6lbs, p-value not
reported), in patients who had previous RNY or SG bariatric
surgery’ and were twice as likely to lose at least 10% of their
post-surgical weight® (p=.018) than patients who were pre-
scribed one of the other aforementioned medications. In the

7-9,11,13

7-9,16

other comparative study, phentermine had greater weight
loss as monotherapy, when compared to combination ther-
apy with topiramate, (3.8kg (95% Cl: 1.08, 6.54) compared to
6.3kg (95% Cl: 4.25, 8.44), over 90 days, respectively)'®. Two
of the studies were post-hoc analysis of this original study.
One study observed a lower median percent weight change
on metformin than the rest of the cohort (—2.9% vs. 7.7%;
p=.0241) in younger adults. However, there was no differ-
ence from the rest of the cohort for phentermine (p =.2018)
and topiramate (p =.3187)%. The other post-hoc study found
liraglutide 1.8 mg was more effective than the other medica-
tions in older adults (f = —16.07, p=.009, 95% Cl:
—25.17, 3.57)".

Side effects for weight loss medications were reported in
seven® 1112151718 ¢ dies. These studies reported side-effects
for topiramate®'*'® orlistat'’, liraglutide'>'*">, fenflur-
amine'!, and phentermine''. For orlistat use, gastrointestinal
(Gl) side effects such as increased gas-bloating and increased
stool frequency were reported'’. Topiramate was discontin-
ued in two patients (12.5%), who experienced drowsiness®.
In another study, side effects reported with topiramate use
included mild fatigue, transient insomnia and tingling sensa-
tion at lower doses (25-50 mg), and transient cognitive dys-
function/word finding difficulty and evening anxiety at
higher doses (150-625mg)'®. These side effects were experi-
enced by all three participants (100%) in the study'®.
Memory loss was reported for several patients taking phen-
termine, but was reversed when treatment was completed or
discontinued''. However, the exact number of patients who
experienced this side effect was not reported. In one study,
side effects of liraglutide 1.8mg were reported by only 1
patient (6.7%) and included mild transient nausea and vomit-
ing which did not require antiemetic drugs'®. Another study
also reported nausea as a side effect of liraglutide 1.8 mg
experienced by six patients (40%)'2. However, this was con-
trolled with temporary medication dose reduction'?. For
patients taking liraglutide 3.0 mg, nausea as the most com-
mon side effect (37.9%, n=11 of 33 patients), and one
patient discontinued due to Gl side effects'. Side effects
related to fenfluramine were reported in one study''. One
patient (2.9%) demonstrated significant memory loss, and
another patient (2.9%) developed a rash'".

The global quality rating for each article can be found is
presented in Table 2. Overall, articles”*'®'® received a mod-
erate or strong quality rating (84.6%, n=11 of 13). In fact,
the majority of articles received a strong rating (69.2%, n=9
of 13)7%1912716 ‘and only two articles'” (15.4%) received a
weak rating.

Discussion

There are limited options for the management of insufficient
weight loss or excessive weight regain post bariatric surgery.
Hence, there is an eminent need for additional postoperative
treatment options for excess weight in this population.
Eleven original, and two post-hoc studies of relatively good
quality have examined postoperative pharmaceutical use for
weight loss and observed decreases in weight. Key findings
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Weight Effect
.0139)?

significantly more weight
(8kg) than those not
prescribed orlistat

(2kg, p<.02).

b

Patients lost 7.1 kg on average
Patients taking orlistat lost

for initiating the weight
loss medication

to the surgery; Indication
months before study start

Treatment initiation in relation
Did not have acceptable weight
loss (acceptable ND).

18+ 6 months
Stopped losing weight >3

ND

Weight Management
Medication

Topiramate or fluoxetine

Orlistat

Duration

90 days
8 months

Type of Bariatric
Surgery

Swedish AGB
Swedish AGB

Study Type
prospective

Prospective cohort
cohort

Matched

Population

Characteristics
for AGB + DC and

47 £2.0 for

AGB-+Orlistat+-DC
Abbreviations. M: Male; F: Female; AGB: Adjustable Gastric Banding; VBG: Vertical Banded Gastroplasty; RNY: Roux-En-Y Gastric Bypass; BPD: Biliopancreatic Diversion; ND: Not Reported; SG: Sleeve Gastrectomy; DC: Diet

years
counseling; SEM: Standard error of the mean.

38 M/F
Mean age: 50+£2.0

BMI: 45.3 kg/m?
Age range: 20-44
BMI: 41.0 kg/m?

16 M/F

Value is calculated from postoperative weight minus post-topiramate weight using patient-level data.

Table 1. Continued.

Author
Zilberstein (2004)*

Zoss (2002)"”
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Table 2. Global rating of quality assessment of articles.

Author Rating
Gorgojo-Martinez'® Strong
Guerdjikova'® Moderate
Jester'! Moderat
l\leosrel-rlanipah13 St(r)o:g;a )
Paje&ki12 Strong
Rye Stron
SZhwartz16 Strong
Srivastava'® Strong
Stanford® Strong
Stanford” Strong
Toth® Strong
Zilberstein* Weak
Zoss'"’ Weak

from the review suggest that pharmacotherapy as an adjunct
to diet and physical activity may be helpful to support
weight loss in post-bariatric surgery patients. While there
was evidence of weight loss differences based on the medi-
cation and type of bariatric surgery, patients do not appear
to experience a disproportionate burden of side effects from
taking these medications.

Trials for weight loss medications often exclude patients
who have had bariatric surgery. As such, weight loss pharma-
ceuticals are not approved for use in this patient population.
Similar to what is observed in non-post-surgical populations,
results of this systematic literature review suggest post-
bariatric surgery patients taking pharmaceuticals for weight
loss can have reductions in weight®’~'8, While studies exam-
ined different pharmaceuticals, and surgery types, all
reported weight loss.

Two studies included a comparison group; two stud-
ies'®"> compared patients with and without bariatric surgery,
and one'® made comparisons among bariatric surgery
patients who did and did not take weight loss pharmaceuti-
cals. As expected, bariatric surgery patients taking weight
loss medication lost more than those who were participating
in a lifestyle intervention alone. In addition, there was no sig-
nificant difference in weight loss based on whether the
patients had bariatric surgery. Due to the dearth of research
in this area, there is a need for more research with direct
comparisons of post-bariatric surgery to non-post bariatric
surgery patients, and to post-bariatric surgery patients pre-
scribed a placebo to establish the efficacy of weight loss
agents in post-bariatric surgery populations, which is already
underway. For example, there is a randomized control trial
by Miras et al (2019)'° published after the dates of this
review. The authors compared the use of liraglutide 1.8 mg
in post-bariatric surgery patients. Consistent with the obser-
vational research, those prescribed the weight management
medication lost significantly more weight (4.23 (95% Cl: 1.61,
6.81 kg) p=.0017).

Four studies’'® have directly compared weight loss by
type of medication in post-bariatric surgery patients, and
observed differences in effectiveness. Stanford et al (2017)°
reported that taking topiramate was associated with signifi-
cantly greater weight loss for post-bariatric surgery patients
compared to the other medications examined (20.2 lbs ver-
sus14.0 Ibs, respectively). Two post-hoc analysis of this study
observed less weight loss with metformin in younger (21-30
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years; p=.05151)% adults, and greater weight loss with liraglu-
tide 1.8 mg in older (>60 years; p=.03)” adults. Schwartz et al
(2016)'® observed greater weight loss with the use of phen-
termine (6.35kg) as monotherapy compared to a combination
phentermine and topiramate (3.81 kg) in post-bariatric surgery
patients. However, as these studies were observational, differ-
ences in treatment indication rather than medication efficacy
could be the source of these differences in weight loss. Thus,
there is still a need for head-to-head research to determine if
certain weight management pharmaceuticals are more effica-
cious for post-bariatric surgery patients than others.

Differences in the types of bariatric surgery procedures are
associated with differences in post-surgical weight loss. For
example, AGB is primarily a restrictive procedure and is associ-
ated with the least amount of long-term weight loss among
the three most popular types of bariatric surgery (i.e. SG, AGB,
and RNY?%). These post-surgical differences may also impact
the efficacy of weight loss medications. Four studies have
reported less weight loss for patients who have undergone
SG compared to AGB'® and RNY”™'® from pharmaceuticals.
Two of these four studies were post-hoc analysis of an original
study’ and suggest age does not modify this relationship by
observing the same pattern in younger (21-30 years)® and
older (>60 years)’ adults. Conversely, two other studies
observed similar weight loss post-initiation of pharmaceuticals
for individuals who have had RYN'"'3, and ABG'® or BPD"".
Studies tended to examine a variety of medications, with no
specific mention of which post-surgical patients are pre-
scribed what medications. Thus, it could be the medication
differences contributing to the findings. Pharmacokinetic
studies would be beneficial to determine if physiological
changes that occur with surgery impact the absorption and
by extension the efficacy of weight management medications
for different types of bariatric surgeries. In addition, more
studies with adequate sample sizes should be conducted to
explore whether there are differences in weight loss based on
type of bariatric surgery when patients take the same weight
management pharmaceutical.

The exclusion of post-bariatric surgery patients in phase
trials has prevented the systematic testing of weight loss
medication in this population. This exclusion may in part be
due to concerns that changes in physiology post-surgery
may make these patients susceptible to worse or different
side effects from these medications®. Seven studies reported
side effects for six medications: topiramate®'®, liraglutide
1.8mg'?"* and 3.0mg"*, orlistat'’, fenfluramine'’, and phen-
termine. In general, the studies reported similar side effects
in post-bariatric surgery patients as what is observed in indi-
viduals who have not had bariatric surgery. For example, Gl
side effects were prevalent in the studies which examined
the use of liraglutide 1.8mg'*"> and 3.0mg'’, and orlistat'’,
which is the same as non-surgical populations®'™3, There
was one unique side effect reported for post-bariatric surgery
patients; memory loss with the use of phentermine'' which
has not been reported in non-post bariatric surgical
patients®*. With the exception of phentermine, the similar-
ities to non-surgical populations and lack severe side effects
suggest that post-bariatric surgery patients may not be at an

increased risk for side effects when taking weight loss medi-
cations. There are still some limitations, specifically the stud-
ies have been small in size, short in duration, and there was
a novel side effect reported. Thus, large scale post marketing
surveillance studies that examine different subpopulations
would still be beneficial to determine if there are diverging
side effects.

There are several strengths and limitations that warrant
mentioning. The primary strength of this study is being the
first to systematically review the literature on the use of phar-
maceuticals for weight management in post-bariatric surgery
patients. In addition, PRISMA, an established guideline, was
used to guide the reporting of our results. Two reviewers con-
ducted the initial search of the literature, and reviewed
articles for inclusion to limit the potential impact of personal
biases on article selection. Minimal restrictions were placed
on retrieval criteria (e.g. no date range, no restriction on type
of article, etc.), which was purposeful to increase the number
of articles retrieved given the dearth of research in this area.
While there was considerable heterogeneity preventing a
quantitative synthesis of the findings, this also supports the
notion that diverse post-bariatric surgery patients can benefit
from pharmaceutical intervention. Further, despite the lack of
randomized contrail trials, eleven articles received a good or
high quality score using a validated bias assessment tool*®.

There were limited studies comparing different types of
medications, effectiveness for different types of bariatric sur-
gery, or comparison to control groups (i.e. non-surgical, or
placebo group) making it difficult to draw conclusions
regarding these factors. In addition, all the articles examined
reported reductions in weight regardless of the medication
or bariatric surgery type. Thus, due to the absence of the
studies that showed medications to be ineffective for weight
loss, we cannot assess publication bias.

In summary, results of this systematic literature review sug-
gest that patients who are prescribed pharmaceuticals for
insufficient weight loss or excessive weight regain post-
bariatric surgery can lose a significant amount of weight. In
addition, this appears to be the case regardless of type of the
pharmacotherapy. Most types of bariatric surgery examined
reported similar amounts of weight loss, but there were some
studies suggesting lower weight loss for patients who have
had SG. Nonetheless, the side effects of the medications do
not appear to differ substantially in post-bariatric surgery
patients from what is typically observed in patients who have
not had bariatric surgery. Taken together, this suggests that
weight management medications may be an effective tool to
support post-bariatric surgery patients in weight manage-
ment. However, due to a lack of control, or placebo group,
more rigorous research is required to determine the causal
relationship between weight loss medications and changes in
weight in post-bariatric surgery patients.
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