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30.1	 �Introduction

Bariatric surgery is undoubtfully the most effective weight loss intervention in 
severe obesity and leads to significant improvement of obesity associated health 
conditions, health-related quality of life and reduction in overall mortality and mor-
bidity [1, 2].

However the variability in weight loss outcome and the longer-term durability of 
weight loss and control of comorbidity after bariatric procedures are a new concern.

In this chapter we will briefly review the prevalence and possible etiology of 
suboptimal weight loss (SWL) and weight regain (WR) as complications of bariat-
ric surgery. We will then discuss the evaluation and treatment of these conditions, 
with a more specific focus on the possible role of weight loss medications as a res-
cue therapy in patients who experience these complications.

30.2	 �Search Strategy

A literature search was conducted between November 2019 and January 2020 and 
aimed to find published clinical trials and systematic reviews. The databases 
searched was PubMed (January 1921 to January 2020). The key terms used were 
suboptimal weight loss, weight regain, bariatric surgery, anti-obesity medication, 
obesity pharmacotherapy, re-operative bariatric surgery, re-operative intervention, 
conversional procedures, endoscopic procedures.

Laparoscopic Roux-en-Y gastric bypass (RYGB) and vertical sleeve gastrec-
tomy (SG) are the two most common weight reduction  surgeries  in the world, 
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therefore most attention was given  in this chapter to these two procedures. 
Additionally, seen that the SG has been available in the US only since 2010, a larger 
number of the studies available and discussed here are in RYGB patients.

30.3	 �Suboptimal Weight Loss after Bariatric Surgery

There is consensus that some patients experience SWL after bariatric surgery [3]. 
SWL is often defined as never achieving more than 50% excess weight loss (EWL) 
[4]. Depending on the report, 5–20% of patients do not lose weight successfully, 
despite perceived optimal surgical technique and regular follow-up [5–7]. 
Interestingly a retrospective review of 375 post RYGB, showed that an early predic-
tion of insufficient weight loss can be made at 6 months: patients who lost <30% of 
their initial excess weight were unlikely to loose ≥50% at 24 months [8]. A large 
retrospective review on approximately 1450 patients who underwent either RYGB 
(n=918) or SG (n=538) showed that weight loss at 3–6 months was an independent 
predictor of maximal % weight loss in both SG and RYGB patients [9], ultimately 
suggesting that early identification and treatment of suboptimal weight loss post 
bariatric surgery may not be unreasonable when utilizing lifestyle and medical 
interventions as an initial approach.

30.4	 �Weight Regain after Bariatric Surgery

There is also growing recognition that post bariatric surgery patients may experi-
ence WR which can be associated with diminished health benefits, including recur-
rence of type 2 diabetes and other comorbidities, which had seen an initial remission 
[10, 11].

So far there isn’t an univocal definition of WR after bariatric surgery. With lack 
of uniform reporting the prevalence of this condition cannot be conclusively esti-
mated. A systematic review identified nine heterogeneous studies which reported 
weight regain of 5.7% at 2 years all the way to 75.6% at 6 years [4]. But the majority 
of the studies were small, in different populations, and the methodology of defini-
tion and report was different. There has been a handful of larger longitudinal studies 
looking at the long term weight loss outcomes after bariatric surgery [2, 3, 12], 
which show consistently that patients generally regain 5 to 10% of their TWL within 
the first decade. In a study of 55 patients post SG, Lauti et al. demonstrated the 
importance of using standardized definitions of weight regain and found that when 
in their cohort they selected 3 best definitions of weight regain, 40 to 64% of patients 
regained some weight at 5 years after SG [13]. Across the board the studies show 
that the susceptibility to weight regain increases as time from surgery increases. 
However, while some weight regain needs to be expected after bariatric surgery, and 
patients accept it, there is a subgroup of patient who may regain a significant amount 
of weight and that is associated with decreased quality of life and possibly recur-
rence of comorbidities as well as emotional impact and dissatisfaction from the 
procedure [3, 14]. In a large study which included 1406 RYGB patients, weight 
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regain quantified as percentage of maximum weight lost correlated best with most 
clinical outcomes. Utilizing this definition, at 5 years 67.3% of post RYGB patients 
had regained ≥20% of maximum weight loss [15]. In this study instead the rate of 
weight regain was largest during the first year after reaching nadir weight and 
decreased over time, but continued throughout the 5 year follow-up.

Additionally the finding from this study in RYGB [15] combined with the data 
of Jirapinyo et al. [16] as well as those reported by Lauti et al. in SG [13] suggest a 
dose-response relationship between weight regain and some bariatric surgery out-
comes such as diabetes, hypertension, and physical health–related quality of life, 
highlighting the importance of effectively intervene to limit or correct the 
weight regain.

A 5 years prospective weight loss study suggests that super obesity [Body Mass 
Index (BMI) >50 kg/m2] puts patients at higher risk of SWL and WR after gastric 
bypass [17]. In 782 patients post gastric bypass weight loss was completed by 
24 months and WR become significant at 48 months. Some WR was observed in 
approximately 50% of the patients (46% within 24  months and 63.6% within 
48 months) who had received gastric bypass. Patients with WR experienced a mean 
gain of 8.8 kg within 60 months, which represented a 8% increase from the lowest 
weight after surgery. Again, WR was higher in the patients with super obesity (BMI 
>50 kg/m2) with a BMI increase from 34.2 kg/m2 at 18 months after surgery to 
39.4 kg/m2 at 60 months. SWL was defined as excess weight loss less than 50%, and 
was highest in the group with super obesity at all times studied, reaching 18.8% at 
48 months after surgery.

30.5	 �Evaluation of Suboptimal Weight Loss and Weight 
Regain after Weight Loss Surgery

The recommended approach is to perform a multidisciplinary evaluation to deter-
mine the potential causes of the poor weight loss response. It should include a nutri-
tional evaluation, a behavioral assessment and an evaluation of the anatomy when 
indicated. Lifestyle and behavioral modification should be optimized before consid-
ering other therapy or revisional endoscopic or surgical procedure. Iatrogenic 
weight gain due to obesogenic medications should be excluded as it will be dis-
cussed in more detail in the coming section.

Nevertheless, even with the most diligent evaluation, the cause of SWL and WR 
is not always identified and often life style and behavioral interventions alone do not 
improve the outcome.

30.6	 �Etiology of SWL and WR Post Bariatric Surgery

Besides cases where obvious anatomic abnormalities exist  which may  explain a 
suboptimal weight loss outcome, such as pouch or stoma dilation and gastro-gastric 
fistula in RYGB or dilated sleeve in SG [18], the mechanisms of SWL and WR after 
bariatric surgery remains poorly understood, and are likely to be distinct at least in 
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part, and to involve physiologic processes as well as behavioral and psychological 
factors. In general, the choice of weight loss surgery is still often empirical, there-
fore individual factors such as the anatomy of the gastrointestinal tract in relation-
ship to the hormonal function and the CNS response to peripheral hunger and satiety 
signals are all factors which could affect behavior and determine individual 
responses to the different weight loss bariatric surgery procedures and ultimately 
explain both SWL and WR. At this stage there isn’t a valid approach to study the 
unique physiology of each patient after surgery but factors such as the limb length 
are regarded as important in determining the post-bariatric surgery physiology [19].

A publication studying 49 patients with SWL or WR after 1 year post RYGB 
compared with 38 matched controls with acceptable weight loss, indicated that 
lower levels of physical activity, disordered eating behavior and lower quality of life 
were associated with the unsuccessful weigh loss outcome [20]. While association 
does not imply causation, it is conceivable that those behaviors may have contrib-
uted, at least in part, to the poorer weight loss outcome. In fact, previous studies 
have shown the importance of physical activity in weight maintenance and preven-
tion of weight regain after RYGB [21–23].

A systematic review of 115 selected articles published between 1998 and 2010 
found that the predictors of weight loss outcomes post bariatric surgery (RYGB or 
laparoscopic adjustable gastric banding (LAGB)) are quite heterogenous across the 
studies but factors such as the preoperative mandatory weight loss, the initial BMI, 
the presence of super obesity, eating disorders/maladaptive eating habits and psy-
chiatric disorders/substance abuse may be more often implicated [6]. Similarly, a 
recent review by Sarwer et al. discusses that the presence of impulsivity, which is an 
element of overeating, disinhibited eating, substance abuse and mood regulation, is 
a predictor of weight loss outcomes of bariatric surgery [24]. A prospective obser-
vational study in 2365 patients undergoing RYGB found that higher baseline BMI, 
preoperative use of any diabetes medications, non-use of buproprion medications, 
no history of smoking, age > 50 years and the presence of fibrosis at liver biopsy 
were associated with lower % EBWL at 36 months [25]. In a multivariate analysis 
of 310 RYGB patients with a mean presurgical BMI of 52 kg/m2 followed up to 
12 months, only the presence of diabetes (odds ratio [OR], 3.09; 95% confidence 
interval [CI], 1.35–7.09 [P  =.007]) and larger pouch size (OR, 2.77; 95% CI, 
1.81–4.22 [P < .001]) were independently associated with poor weight loss (defined 
in this study as ≤ 40% excess weight loss) [26]. Similarly, a previous review pub-
lished in 2012, which included only RYGB and gastric banding (GB) (as SG was 
only approved in 2010) identified nutritional non-compliance, hormonal/metabolic 
imbalance, mental health, physical inactivity and anatomical/surgical factors as 
possible mechanisms [10]. Specifically, the hormonal factors refer to a blunting of 
the changes in  the appetite regulating hormone levels which have been called to 
explain in part the satiety, the decreased food intake and consequently the weight 
loss after bariatric procedures [27–29].

A review of the studies looking at possible causes of post SG weight regain 
pointed to initial sleeve size, sleeve dilatation, increased ghrelin levels, 
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inadequate follow-up support and maladaptive lifestyle behaviors as proposed 
mechanisms [4]. Finally, prescription of one or more medication from a list of 32 
obesogenic medications has shown to lead to decreased weight loss at one year 
in a group of 150 patient versus 173 patients who were not prescribed such medi-
cations [30], suggesting that scrutiny of the patients’ medication list should be 
included in the evaluation of insufficient weight loss and weight regain post bar-
iatric surgery.

In general, several classes of medications are known to be associated with weight 
gain, including steroids, contraceptives, and other hormonal agents as well as some 
antidiabetic, antihypertensive, antidepressant, antipsychotic, anti-epileptic, and 
antihistamine agents [31]. Therefore, it is necessary to make a careful review of a 
patient’s medications to identify those which may be limit weight loss and possibly 
contribute to weight regain. Consideration of alternatives which are weight-neutral 
and weight-loss promoting [31] should be part of an initial intervention (together 
with diet and exercise counseling) when assisting patients with an unsatisfactory 
response to weight loss surgery. Finally, post-bariatric surgery hypoglycemia may 
represent a rare risk factor for weight regain [32].

In conclusion the patients who present with insufficient weight loss, continued 
co-morbidities or weight regain present a challenge to the surgeons which may war-
rant re-assessment and additional therapy. Re-operative  interventions and more 
recently pharmacotherapy are potential treatments.

30.7	 �Re-Operative Bariatric Surgery and Procedures

Beyond life style interventions, re-operative interventions (correction of an ana-
tomical abnormality or conversation to a different procedure) have been the tradi-
tional treatment approach to SWL and WR after bariatric surgery.

In 2014 a task force reviewed the data on re-operative bariatric surgery [18]. 
They included 175 articles in a systematic review and analysis. The analysis of re-
operative surgery for unsuccessful bariatric surgery highlights that the majority of 
studies available so far are single center retrospective reviews, and/or the outcomes 
are inconsistently reported in the literature and vary based on the population stud-
ied. Conversely one large study reports the outcomes of 449,753 bariatric opera-
tions from a large data base, the Bariatric Outcomes Longitudinal Database (BOLD) 
[33]: a rate of reoperation of 6.3% was observed and the overall complication rate 
was low. The general sense is that the outcome after re-operative interventions (cor-
rection of an anatomical abnormality or conversation to a different procedure) are 
favorable and demonstrate additional weight loss, but the risk is higher than the 
initial bariatric surgery [33]. Therefore the decision to proceed for an invasive rein-
tervention needs to be carefully weighted, especially in cases in which an anatomi-
cal abnormality suitable for a correction procedure is not identified or the surgical 
risk of a conversion is high or finally the patient‘s preference is for a non-invasive 
approach.
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30.8	 �Adjuvant Medical Therapy

In this chapter we suggest that weight loss medications should be considered as a 
rescue therapy in patients with SWL or significant WR after bariatric surgery. 
Currently there aren’t weight loss medications approved for use post bariatric sur-
gery but weight loss medications could be a currently underutilized strategy in 
SWL and WR.

Additionally, even when patients have attained the expected weight loss with a 
bariatric surgery procedure, they are likely to have residual obesity and therefore in 
principle they still meet eligibility criteria for weight loss medications. Weight loss 
medication are in fact indicated for a BMI ≥27 kg/m2 with at least one comorbid 
condition, including diabetes mellitus (DM), medication-controlled hypertension 
(blood pressures consistently <140/80), hypercholesterolemia, and/or obstructive 
sleep apnea; or a BMI ≥30 kg/m2 without co-morbidities [31, 34].

Table 30.1 reviews the currently approved weight loss medications, their effi-
cacy, safety and dosing [31, 34].

For the most part in the current obesity medicine practice the choice of weight 
loss medications is still empirical and often driven by the efficacy (tested in non-
post bariatric surgery patients), coverage, cost, patients preferences (injectable ver-
sus oral) and potential dual benefit, meaning potential amelioration of coexisting 
conditions, such as diabetes, migraines, depression, addiction, tobacco abuse [36].

At this stage there is a limited number of studies looking at the efficacy of weight 
loss medications after weight loss surgery. These studies are summarized in 
Table 30.2.

One important limitation of these studies is that for the most part these are retro-
spective chart reviews [39–43] or not strictly controlled prospective studies [37, 38]. 
Additionally, some studies utilize the older and less effective off label drugs which 
have approved indications outside weight loss such as for depression, migraines, 
seizure and mood stabilization [38–40]. Of note in most of the studies the medica-
tions were given on a background of diet and exercise intervention: this is worth 
underscoring as generally in obesity a larger weight loss can be achieved when more 
than on approach is utilized simultaneously, as it is the case when pharmacotherapy 
is added to lifestyle modifications and more so to intensive behavioral therapy [44]. 
Therefore, even with the limited evidence available, we recommend that diet and 
exercise counseling and, when possible, behavioral therapy are adopted as the back-
ground to any intervention in SWL and WR after bariatric surgery.

The largest study of pharmacotherapy after bariatric surgery is retrospective and 
enrolled 319 patients (RYGB = 258; sleeve gastrectomy = 61) treated in two medi-
cal centers [40]. More than one medication was trialed in the course of the treatment 
and the average number of medication trialed was two. More than half of the patients 
in treatment with a weight loss medication post-surgery lost ≥5% of their weight, 
30.1% lost ≥10% and 16% of patients lost ≥15%. The authors describe even one 
case where the weight loss with pharmacotherapy lead to a BMI decrease from 36 
to 26 kg/m2, surpassing the nadir weight loss of BMI of 33 kg/m2 achieved with 
surgery alone.
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Table 30.1  Drugs currently approved for weight loss: efficacy, safety and dosing. Data 
reported are from the RCT in overweight and obese patients without history of bariatric surgery 
[31, 34, 35]. These drugs have not been evaluated in post-bariatric surgery

Agent Mechanism of action

Weight loss 
(% from 
baseline) in 
completers 
vs. placebo Dosing

Most common side 
effects

Phentermine Sympathomimetic; 
suppresses appetite, 
possibly increases 
resting energy 
expenditure.

7.38% vs 
2.28% 
(15 mg)

8 mg 
TID orally 
before meals, 
15 mg QD or 
BID, 30 mg 
QD

Headache, dry 
mouth, insomnia, 
dizziness, 
irritability, 
constipation.

Orlistat 120 
TID (or OTC 
Alli 60 TID)

Pancreatic lipase 
inhibitor, decreases 
the absorption of 30% 
of dietary fat.

8.8% vs 
5.8%

120 (or 60) 
mg orally TID 
before meals

Loose stools, 
flatulence, fecal 
urgency, oily stool, 
fecal incontinence 
small but significant 
decreases in 
fat-soluble vitamins.

Phentermine/
Topiramate 
ER 7.5/46 mg

Sympathomimetic; 
possible modulation 
of gamma-
aminobutyric acid 
receptors, inhibition 
of carbonic 
anhydrase, and 
glutamate 
antagonism, 
suppresses appetite.

9.6% vs 
1.2%

Orally qAM: 
3.75/23 mg 
for 14 days 
then 
7.5/46 mg

Paresthesias, 
dizziness, 
dysgeusia, 
insomnia, 
constipation, dry 
mouth.

Phentermine/
Topiramate 
ER 15/92 mg

See above. 12.4% vs 
1.2%

At 12 weeks 
on 7.5/46 
qAM, option 
to titrate to 
11.25/69 for 
2 weeks, then 
15/92 mg

Paresthesias, 
dizziness, 
dysgeusia, 
insomnia, 
constipation, dry 
mouth.

Lorcarserin 
20 mg

5HT-2C receptor 
agonist, suppresses 
appetite.

7.9% vs 
4.0%

10 mg BID 
orally or 20 
mg QD, no 
titration 
needed

Headache, 
dizziness, fatigue, 
nausea, dry mouth, 
constipation. 
Withdrawn from 
the market on 
February 13 2020 
because of 
potential increased 
cancer risk. 

(continued)
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In this study the most frequent medications prescribed for weight loss were topi-
ramate, phentermine, metformin, buproprion and zonisamide. All except for phen-
termine are off label for the treatment of obesity. The mean added weight loss was 
7.6% (17.8 lbs) of total postsurgical weight. When looking at predictors for weight 
loss with medication use after weight loss surgery, the authors had some interesting 
findings. The type of surgery (RYGB over SG) regardless of the postoperative BMI, 
as well as female gender, history of psychiatric conditions fared better while the 
presence of one comorbidity or of obstructive sleep apnea were associated with less 
weight loss [40].

Interestingly, those patients prescribed the medication at weight plateau rather 
than after some weight regain, experienced the larger percent weight loss from pre-
operative weigh. While the difference was not statistically significant it suggests 
that early intervention at weight loss plateau, rather than waiting for weight regain, 
may lead to a better response.

In a subgroup analysis of 37 young adults from the same data set, predominantly 
female, of which 75.7% had a RYGB, 54.1% of patients experienced ≥5% weight 

Table 30.1  (continued)

Agent Mechanism of action

Weight loss 
(% from 
baseline) in 
completers 
vs. placebo Dosing

Most common side 
effects

Naltrexone 
ER/bupropion 
ER 32/360

Dopamine/
noradrenaline 
reuptake inhibitor; 
opioid receptor 
antagonist, 
suppresses appetite

8.1% vs 
1.8%

Orally Wk 
1–1 table 
(8/90 mg) in 
am

Nausea, vomiting, 
constipation, 
headache, dizziness, 
insomnia, dry 
mouth.Wk 2–1 in am 

and 1 in pm
Wk 3–2 in am 
and 1 in pm
Wk 4–2 in am 
and 2 in pm, 
titrate slower 
if side effects

Liraglutide 
3 mg

GLP-1 receptor 
agonist

9.2% vs 
3.5%

Inject SQ Wk 
1–0.6 daily, 
increase 
weekly by 0.6 
until 3 mg 
daily, titrate 
slower if side 
effects

Nausea, vomiting, 
diarrhea, 
constipation, 
dyspepsia, 
abdominal pain.

Suppresses appetite
Decreases gastric 
emptying
Has additional 
independent effects 
on insulin and 
glucagon secretion

Abbreviations/symbols: TID 3 times per day; QD once per day; BID 2 times per day, typically 
before breakfast and before dinner; OTC over the counter; Wk week; qAM once per day in 
the morning
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loss, 34.5% and 22% experienced ≥10% and ≥15% weight loss, respectively [45]. 
The RYGB group achieved larger weight loss on the medication (compared with the 
SG group) with the difference near statistical significant (P=.051).

Since 2012 we have 4 new medications approved for weight loss, phentermine-
topiramate ER, lorcaserine, naltrexone SR/buproprion SR, liraglutide 3 mg [31, 34] 
(Table 30.1). The efficacy of the newer approved medication options is generally 
6%–13% baseline-weight loss, but weight losses of 15% and even 20% of baseline 
weight are not uncommonly observed with these drugs. Of note, most of the medi-
cations utilized in the studies post bariatric surgery, with the exception of two stud-
ies, are old obesity drugs or do not have a label for weight loss and are indeed less 
effective than the newer medications specifically designed for weight loss. Therefore 
it is conceivable but not yet demonstrated that the newer FDA approved weight loss 
medication will fare better also in post bariatric surgery patients.

30.9	 �Conclusions

The small set of uncontrolled data from the studies listed in Table 30.2 suggest that 
the addition of a medication may give an additional weight loss benefit in patients 
post bariatric surgery. Additionally, while conclusions cannot be derived, there are 
limited data suggesting that the optimal time to initiate post-bariatric surgery phar-
macotherapy is at weight loss plateau [40], rather than after weight regain.

Given the low risk profile of the medications compared to revisional therapy, we 
suggest that a trial of pharmacotherapy in weight loss failure after bariatric surgery 
is warranted in appropriate cases. Larger studies and randomized controlled trials 
are necessary to determine the optimal medications and the timing of adjuvant med-
ical therapy. At this time the data is insufficient to provide evidence based recom-
mendations and a proven practical guidance on how medical therapy should be 
utilized as adjuvant to bariatric surgery. Therefore, based on the current knowledge, 
we suggest that when prescribing pharmacotherapy in post bariatric surgery we 
adopt the practice utilized in non-bariatric surgery patients. In general pharmaco-
therapy should be recommended on a background of behavioral counseling focus-
ing on diet, physical activity, and lifestyle modifications, which also in post bariatric 
surgery should be regarded as the cornerstones of weight management [31, 34]. The 
efficacy and safety of a prescribed weight loss medication should be assessed 
monthly for the first three months and every three months thereafter and the medica-
tion should be discontinued if at anytime it is determined to be poorly effective or 
does not meet acceptable tolerability or safety. In that case a different medications 
with a different mechanism of action or an alternative treatment approach should be 
considered. A weight loss medication, when effective, should be prescribed long 
term to promote weight loss maintenance. A practical guideline on the use of medi-
cations in suboptimal weight loss outcome after weight loss surgery has been pub-
lished in the last couple of years but is based on uncontrolled data and mostly on the 
practical experience of two US medical centers [46].
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30.10	 �A Personal View of the Data

In conclusion, weight regain and even suboptimal weight loss after bariatric surgery 
are not infrequent and are likely multifactorial. The usefulness of adding obesity 
medications for SWL or WR after bariatric surgery appears promising and deserves 
further  investigation with larger randomized trials, including controlled studies 
looking at the best time to add the pharmacotherapy and the most effective medica-
tion or combination of medications.

The experience available so far from small, non-randomized studies or retrospec-
tive chart reviews cannot support an evidence based standard of care but does sug-
gest that pharmacotherapy after bariatric surgery is safe and that patients who are 
prescribed a weight loss medication after bariatric surgery are likely to experienced 
additional weight loss. Therefore pharmacotherapy could be attempted as adjuvant 
to bariatric surgery in combination with lifestyle modifications to counteract subop-
timal weight loss, weight recidivism and to enhance weight maintenance.

Recommendations
•	 In SWL and/or WR after bariatric surgery a systematic approach including a 

nutritional evaluation, a behavioral assessment and an evaluation of the anatomy 
is essential. With the lack of an obvious anatomic abnormality, lifestyle and 
behavioral modification should be optimized before considering revisional endo-
scopic or surgical procedure.

•	 Limited data suggest that anti-obesity medications as adjuvant therapy give an 
additional weight loss benefit to patients post bariatric surgery. The optimal time 
to initiate post-bariatric surgery pharmacotherapy may be at weight loss plateau 
rather than after weight regain. Similarly to what non infrequently we see in 
patients without history of weight loss surgery, often more than one weight loss 
medication need to be trialed in each individual patient before finding the effec-
tive one.
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