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ABSTRACT
Background

Bariatric (weight loss) surgery for obesity is considered when other treatments have failed. The effects of the available bariatric procedures
compared with medical management and with each other are uncertain. This is an update of a Cochrane review first published in 2003
and most recently updated in 2009.

Objectives
To assess the effects of bariatric surgery for overweight and obesity, including the control of comorbidities.
Search methods

Studies were obtained from searches of numerous databases, supplemented with searches of reference lists and consultation with experts
in obesity research. Date of last search was November 2013.

Selection criteria

Randomised controlled trials (RCTs) comparing surgical interventions with non-surgical management of obesity or overweight or
comparing different surgical procedures.

Data collection and analysis

Data were extracted by one review author and checked by a second review author. Two review authors independently assessed risk of
bias and evaluated overall study quality utilising the GRADE instrument.

Main results

Twenty-two trials with 1798 participants were included; sample sizes ranged from 15 to 250. Most studies followed participants for
12, 24 or 36 months; the longest follow-up was 10 years. The risk of bias across all domains of most trials was uncertain; just one was
judged to have adequate allocation concealment.

All seven RCTs comparing surgery with non-surgical interventions found benefits of surgery on measures of weight change at one to
two years follow-up. Improvements for some aspects of health-related quality of life (QoL) (two RCTs) and diabetes (five RCTs) were
also found. The overall quality of the evidence was moderate. Five studies reported data on mortality, no deaths occurred. Serious
adverse events (SAEs) were reported in four studies and ranged from 0% to 37% in the surgery groups and 0% to 25% in the no
surgery groups. Between 2% and 13% of participants required reoperations in the five studies that reported these data.
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Three RCTs found that laparoscopic Roux-en-Y gastric bypass (L)(RYGB) achieved significantly greater weight loss and body mass
index (BMI) reduction up to five years after surgery compared with laparoscopic adjustable gastric banding (LAGB). Mean end-of-
study BMI was lower following LRYGB compared with LAGB: mean difference (MD) -5.2 kg/m? (95% confidence interval (CI) -6.4
to -4.0; P < 0.00001; 265 participants; 3 trials; moderate quality evidence). Evidence for QoL and comorbidities was very low quality.
The LRGYB procedure resulted in greater duration of hospitalisation in two RCTs (4/3.1 versus 2/1.5 days) and a greater number
of late major complications (26.1% versus 11.6%) in one RCT. In one RCT the LAGB required high rates of reoperation for band
removal (9 patients, 40.9%).

Open RYGB, LRYGB and laparoscopic sleeve gastrectomy (LSG) led to losses of weight and/or BMI but there was no consistent picture
as to which procedure was better or worse in the seven included trials. MD was -0.2 kg/m? (95% CI -1.8 to 1.3); 353 participants;
6 trials; low quality evidence) in favour of LRYGB. No statistically significant differences in QoL were found (one RCT). Six RCTs
reported mortality; one death occurred following LRYGB. SAEs were reported by one RCT and were higher in the LRYGB group
(4.5%) than the LSG group (0.9%). Reoperations ranged from 6.7% to 24% in the LRYGB group and 3.3% to 34% in the LSG
group. Effects on comorbidities, complications and additional surgical procedures were neutral, except gastro-oesophageal reflux disease
improved following LRYGB (one RCT). One RCT of people with a BMI 25 to 35 and type 2 diabetes found laparoscopic mini-gastric

bypass resulted in greater weight loss and improvement of diabetes compared with LSG, and had similar levels of complications.

Two RCTs found that biliopancreatic diversion with duodenal switch (BDDS) resulted in greater weight loss than RYGB in morbidly
obese patients. End-of-study mean BMI loss was greater following BDDS: MD -7.3 kg/m? (95% CI -9.3 to -5.4); P < 0.00001; 107
participants; 2 trials; moderate quality evidence). QoL was similar on most domains. In one study between 82% to 100% of participants
with diabetes had a HbAlc of less than 5% three years after surgery. Reoperations were higher in the BDDS group (16.1% to 27.6%)
than the LRYGB group (4.3% to 8.3%). One death occurred in the BDDS group.

One RCT comparing laparoscopic duodenojejunal bypass with sleeve gastrectomy versus LRYGB found BMI, excess weight loss, and
rates of remission of diabetes and hypertension were similar at 12 months follow-up (very low quality evidence). QoL, SAEs and
reoperation rates were not reported. No deaths occurred in either group.

One RCT comparing laparoscopic isolated sleeve gastrectomy (LISG) versus LAGB found greater improvement in weight-loss outcomes
following LISG at three years follow-up (very low quality evidence). QoL, mortality and SAEs were not reported. Reoperations occurred
in 20% of the LAGB group and in 10% of the LISG group.

One RCT (unpublished) comparing laparoscopic gastric imbrication with LSG found no statistically significant difference in weight
loss between groups (very low quality evidence). QoL and comorbidities were not reported. No deaths occurred. Two participants in
the gastric imbrication group required reoperation.

Authors’ conclusions

Surgery results in greater improvement in weight loss outcomes and weight associated comorbidities compared with non-surgical
interventions, regardless of the type of procedures used. When compared with each other, certain procedures resulted in greater weight
loss and improvements in comorbidities than others. Outcomes were similar between RYGB and sleeve gastrectomy, and both of
these procedures had better outcomes than adjustable gastric banding. For people with very high BMI, biliopancreatic diversion with
duodenal switch resulted in greater weight loss than RYGB. Duodenojejunal bypass with sleeve gastrectomy and laparoscopic RYGB
had similar outcomes, however this is based on one small trial. Isolated sleeve gastrectomy led to better weight-loss outcomes than
adjustable gastric banding after three years follow-up. This was based on one trial only. Weight-related outcomes were similar between
laparoscopic gastric imbrication and laparoscopic sleeve gastrectomy in one trial. Across all studies adverse event rates and reoperation
rates were generally poorly reported. Most trials followed participants for only one or two years, therefore the long-term effects of
surgery remain unclear.

PLAIN LANGUAGE SUMMARY
Surgery for obesity
Review question

What are the effects of weight loss (bariatric) surgery for overweight or obese adults?

Background
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Obesity is associated with many health problems and a higher risk of death. Bariatric surgery for obesity is usually only considered
when other treatments have failed. We aimed to compare surgical interventions with non-surgical interventions for obesity (such as
drugs, diet and exercise) and to compare different surgical procedures. Bariatric surgery can be considered for people with a body mass
index (BMI = kg/m?) greater than 40, or for those with a BMI less than 40 and obesity-related diseases such as diabetes.

Study characteristics

We included 22 studies comparing surgery with non-surgical interventions, or comparing different types of surgery. Altogether 1496
participants were allocated to surgery and 302 participants to non-surgical interventions. Most studies followed participants for 12 to
36 months, the longest follow-up was 10 years. The majority of participants were women and, on average, in their early 30s to early
50s.

Key results

Seven studies compared surgery with non-surgical interventions. Due to differences in the way that the studies were designed we decided
not to generate an average of their results. The direction of the effect indicated that people who had surgery achieved greater weight
loss one to two years afterwards compared with people who did not have surgery. Improvements in quality of life and diabetes were also
found. No deaths occurred, reoperations in the surgical intervention groups ranged between 2% and 13%, as reported in five studies.

Three studies found that gastric bypass (GB) achieved greater weight loss up to five years after surgery compared with adjustable
gastric band (AGB): the BMI at the end of the studies was on average five units less. The GB procedure resulted in greater duration
of hospitalisation and a greater number of late major complications. AGB required high rates of reoperation for removal of the gastric

band.

Seven studies compared GB with sleeve gastrectomy (SG). Overall there were no important differences for weight loss, quality of life,
comorbidities and complications, although gastro-oesophageal reflux disease improved in more patients following GB in one study.
One death occurred in the GB group. Serious adverse events occurred in 5% of the GB group and 1% of SG group, as reported in one
study. Two studies reported 7% to 24% of people with GB and 3% to 34% of those with SG requiring reoperations.

Two studies found that biliopancreatic diversion with duodenal switch resulted in greater weight loss than GB after two or four years
in people with a relatively high BMI. BMI at the end of the studies was on average seven units lower. One death occurred in the
biliopancreatic diversion group. Reoperations were higher in the biliopancreatic diversion group (16% to 28%) than the GB group

(4% to 8%).

One study comparing duodenojejunal bypass with SG versus GB found weight loss outcomes and rates of remission of diabetes and
hypertension were similar at 12 months follow-up. No deaths occurred in ecither group, reoperation rates were not reported.

One study found that BMI was reduced by 10 units more following SG at three years follow-up compared with AGB. Reoperations
occurred in 20% of the AGB group and in 10% of the SG group.

One study found no relevant difference in weight-loss outcomes following gastric imbrication compared with SG. No deaths occurred;
17% of participants in the gastric imbrication group required reoperation.

Quality of the evidence

From the information that was available to us about the studies, we were unable to assess how well designed they were. Adverse events
and reoperation rates were not consistently reported in the publications of the studies. Most studies followed participants for only one
or two years, therefore the long-term effects of surgery remain unclear.

Few studies assessed the effects of bariatric surgery in treating comorbidities in participants with a lower BMI. There is therefore a lack
of evidence for the use of bariatric surgery in treating comorbidities in people who are overweight or who do not meet standard criteria
for bariatric surgery.

Currentness of data

This evidence is up to date as of November 2013.
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SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]

Surgery compared with no surgery for obesity

Patient or population: participants with obesity

Settings: any
Intervention: surgery
Comparison: no surgery

Outcomes No surgery  Surgery Relative effect No of participants Quality of the evidence Comments

(95% CI) (studies) (GRADE)
BMI at study end [kg/m?] See comment See comment Not estimable? 582 SDDO The direction of the effect was con-
Follow-up: 12 to 24 (9) moderate’ sistently in favour of surgery
months
Health-related quality of See comment See comment Not estimable” 140 SILe) Improvements were seen in both
life 2) moderatec studies for some aspects of health-
Short Form Health Survey related quality of life but not others
(SF-36)
Follow-up: mean 2 years
Comobidities: diabetes See comment See comment Not estimable? 442 SILe) More people experienced remis-
Different definitions used (9) moderate’ sion of disease following surgery
Follow-up: 12 to 24
months
Mortality See comment See comment Not estimable” 478 SILe) 5 of 7 studies reported data: no
Follow-up: 12 to 24 (5) moderate/ deaths occurred
months
Serious adverse events See comment See comment Not estimable® 438 SO00 4 of 7 studies reported data: SAES
(SAEs) [%] 4) very lowe ranged from 0% to 37% in the

Follow-up: 12 to 24
months

surgery group and from 0% to 25%
in the no surgery group
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Reoperations [%] See comment See comment Not estimable“ 470 SO00 5 studies reported data: 2% to 13%
Follow-up: 12 to 24 (5) very lowe of participants in the surgery group
months underwent reoperations

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
BMI: body mass index; Cl: confidence interval

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

@ Studies could not be pooled due to differences in participants, interventions (types of surgery), and comparators

bDowngraded by one level because allocation concealment was unclear in most studies. Blinding was not possible in trials of surgery
versus no surgery, however this was judged to have little impact on measures of weight/BMI

¢Downgraded by one level because allocation concealment was unclear in one trial. No or unclear blinding of outcome assessors could
affect subjective outcomes

4Downgraded by one level because only 5 of 7 studies provided data

¢Downgraded by three levels because of inconsistent reporting, risk of bias and imprecision



BACKGROUND

Description of the condition

Obesity is defined as abnormal or excessive fat accumulation that
may impair health, and studies suggest that, without intervention,
reversal of obesity is uncommon.

The most commonly used measure for classifying obesity is the
body mass index (BMI), calculated as body weight in kilograms
divided by height in metres squared (kg/m?). In adults a desirable
BMI is between 18.5 to 25 and overweight is between 25 to 30.
Obesity is defined as BMI over 30, while severe or morbid obesity
is defined as BMI over 40. A BMI of 30 is equivalent to a weight of
97.5 kg in a person 1.8 m tall or a weight of 77 kg in a person 1.6
m tall. However, different populations have different associations
between BMI, percentage of body fat, and health risks, and a
desirable BMI is lower in some Asian populations (WHO 2004).
Projections by the World Health Organization (WHO) indicated
that globally in 2005 at least 400 million adults were obese (WHO
2006). In some countries, including the USA, UK, and Australia,
the rates of obesity have more than doubled in the last 25 years
(Lobstein 2007). In England, the prevalence of obesity in people
aged 16 and over is 24.8% (NHS IC 2012) and the prevalence
of morbid obesity is 2.5% (3.2% of women and 1.7% of men)
(NHS IC 2012). In the US 6.6% of adults are morbidly obese
(Sturm 2013).

Health consequences in adults

The predominant serious health consequences associated with
obesity in adults include type 2 diabetes, cardiovascular disease,
musculoskeletal disorders such as osteoarthritis, and certain can-
cers. Some of these health consequences may constitute the princi-
pal cause of death such as heart disease, stroke, some cancers; whilst
others such as type 2 diabetes lead to a reduced life expectancy.
Other important health consequences that have a negative impact
on quality of life are obstructive sleep apnoea, infertility, obstetric
complications and psychiatric comorbidity.

The WHO 2000 found that the relative risks of particular dis-
eases in obese people, compared to lean people, are fairly similar
throughout the world and have classified these into three broad
categories: greatly increased risk (relative risk much greater than
3), including type 2 diabetes, dyslipidaemia, insulin resistance,
breathlessness, sleep apnoea and gall bladder diseases; moderately
increased risk (relative risk 2 to 3), including cardiovascular dis-
ease, hypertension osteoarthritis of the knees and hyperuricaemia
and gout; and slightly increased risk (relative risk 1 to 2), including
colon cancer, breast cancer in postmenopausal women, endome-
trial cancer, reproductive hormone abnormalities, polycystic ovary
syndrome, impaired fertility, foetal defects, low back pain and risk
of anaesthesia complications. A more detailed description of the

health consequences of overweight and obesity can be found in

Picot 2009.

Description of the intervention

Bariatric surgery for obesity is a major surgical intervention with
a risk of significant early and late morbidity and of periopera-
tive mortality. Contraindications for bariatric surgery include poor
myocardial reserve, significant chronic obstructive airways disease
or respiratory dysfunction, non-compliance of medical treatment
and psychological disorders of a significant degree. Many types of
bariatric surgery require long-term supplementation with vitamins
and iron, and patients often have a very restricted liquid diet in the
immediate weeks after surgery. Hospital stay is generally between
two to seven days for most procedures, typically one to two days
for sleeve gastrectomy, and zero to one day for gastric banding,.

Surgery aims to reduce weight and maintain any loss through re-
striction of intake or malabsorption of food, or a combination of
these. Several different surgical procedures have been used; this re-
view will focus on the principal types of surgical procedure in cur-
rent use. Of these, gastric bypass, sleeve gastrectomy and adjustable
gastric banding are much more commonly performed than the
others. These procedures are usually performed laparoscopically.
Laparoscopic surgery has been a major advance in bariatric surgery
and has decreased the time spent in hospital and the recovery time
for the patient. Open procedures are commonly not routinely used
unless there is a need for conversion during laparoscopic surgery.
The following section briefly discusses these procedures and their
complications, but does not provide a comprehensive discussion

of the many variants of these procedures that have developed.

Gastric bypass

The Roux-en-Y and resectional gastric bypass procedures combine
restriction and malabsorption techniques, creating both a small
gastric pouch and a bypass that prevents the patient from absorb-
ing all they have eaten. The Roux-en-Y procedure entails partition
of the upper part of the stomach using surgical staples to create
a small pouch (50 mL or less) with a small outlet (gastroenteros-
tomy stoma) to the intestine that is attached to the pouch. The
Roux-en-Y technique is used to avoid a loop gastroenterostomy
and the bile reflux that may ensue. Adaptations of the procedure
have been used to increase malabsorption and increase weight loss.
Often a prosthetic band is used to stabilise the gastroenterostomy,
preventing late stretching of the opening and improving long-term
weight control. It is technically possible to reverse a gastric bypass.
Complications associated with gastric bypass include failure of the
staple partition, leaks at the junction of the stomach and small
intestine, acute gastric dilatation, and delayed gastric emptying
cither spontaneously or secondary to a blockage. Other compli-
cations may occur following surgery including: vomiting caused
by narrowing of the stoma due to scar tissue development, wound

Surgery for weight loss in adults (Review)
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hernias and intestinal obstruction. Dumping syndrome can also
occur (an adverse event caused by eating refined sugar, symptoms
of which include rapid heart rate, nausea, tremor, faint feeling and
diarrhoea). It is thought that the dumping syndrome aids weight
loss by conditioning the patient against eating sweet foods. Nutri-
tional deficiencies, such as calcium, vitamin D, vitamin Bj,, and
some iron deficiency anaemias may occur, necessitating routine

monitoring and supplementation where required.

Adjustable gastric banding

Adjustable gastric banding is the least invasive of the purely re-
strictive bariatric surgery procedures. It limits food intake by plac-
ing a constricting ring completely around the top end (fundus) of
the stomach. While early bands were non-adjustable, those used
currently incorporate an inflatable balloon within their lining to
allow adjustment of the size of the stoma to regulate food intake.
Adjustment is undertaken without the need for surgery by adding
or removing saline through a subcutaneous access port. As a re-
strictive procedure, gastric banding avoids the problems associated
with malabsorptive techniques. Gastric banding is technically a
reversible procedure.

Complications include those associated with the operative proce-
dure: splenic injury, oesophageal injury, wound infection, band
slippage, band erosion (or migration), reservoir deflation/leak, per-
sistent vomiting, failure to lose weight and acid reflux. Some com-
plications may result in a need for revisional or band-removal

surgery (Lee 2007).

Biliopancreatic diversion with duodenal switch

Biliopancreatic diversion with duodenal switch is a modification of
the biliopancreatic diversion procedure, which is no longer com-
monly used. Biliopancreatic diversion is primarily a malabsorptive
procedure. The standard procedure involves the removal of part of
the stomach (a limited horizontal gastrectomy) to limit oral intake
and induce weight loss. The gastric pouch that is created is larger
than that of gastric bypass or the restrictive procedures, therefore
allowing larger meals, and patients remain on a less restricted diet
than would be the case following gastric bypass. Part of the small
intestine is also bypassed (the malabsorptive component) by the
construction of a long limb Roux-en-Y anastomosis with a short
common ‘alimentary’ channel of 50 cm length. Biliopancreatic
diversion is only a partially reversible procedure. The combination
of biliopancreatic diversion with duodenal switch is an additional
adaptation of the standard procedure. It has a sleeve gastrectomy
rather than a horizontal gastrectomy.

Biliopancreatic diversion with duodenal switch tends to be used
only with patients with ’superobesity’ (usually meaning BMI >
50kg), due to the high rates of complications associated with it.
Historically, biliopancreatic diversion alone resulted in the com-
plication of postgastrectomy syndrome (including, for example,
dumping syndrome, bile reflux, diarrhoea) in a high proportion

of patients who underwent the operation. The duodenal switch
adaptation was incorporated to address this, and the combined
procedure has resulted in a decrease in the proportion of patients
who experience this post-operative complication. However, other
complications are similar to biliopancreatic diversion and include
nutritional deficiencies (particularly protein, calcium, zinc, iron
and fat soluble vitamins), foul smelling stools and flatus. Nutri-
tional monitoring and supplementation when required is needed.
The most common complication is bowel obstruction. Biliopan-
creatic diversion with duodenal switch is associated with an ap-
proximately 1% operative mortality rate, which rises to 2.5% when
the procedure is performed laparoscopically (Moshiri 2013).

Sleeve gastrectomy

For some patients who are at high risk from bariatric surgery a
sleeve gastrectomy is considered. This was originally used as the
first part of a two-part surgical procedure, being followed at a
later date by a conversion to either a gastric bypass or a duodenal
switch. However, for some, enough weight is lost with the sleeve
gastrectomy alone, and it is now increasingly used as a stand-alone
procedure. The sleeve gastrectomy divides the stomach vertically
to reduce its size to about 25%. It leaves the pyloric valve at the
bottom of the stomach intact which means that the stomach func-
tion and digestion are unaltered. After six to 12 months the stom-
ach may have expanded and not restrict intake as much; this is
when the gastric bypass can then be added if necessary. The sleeve
gastrectomy is not reversible.

Complications are reduced as digestion is unaffected, however
patients are at risk from leaking from the newly formed stomach
or vomiting due to over-eating. This operation is relatively quick
to perform, which reduces the risk of complications.

Sleeve gastrectomy with duodenojejunal bypass

Duodenojejunal bypass has been used as an additional procedure
with sleeve gastrectomy. The addition of it to sleeve gastrectomy
was developed in an Asian population with the aim of investigating
whether it could be used instead of Roux-en-Y gastric bypass. In
Asian countries, there is a high rate of gastric cancer and therefore
it is important that surgeons can examine the excluded stomach
following Roux-en-Y gastric bypass to check for this, but doing so
can result in complications. Sleeve gastrectomy does not involve
exclusion of the stomach and represents an alternative procedure.
However, due to concerns that sleeve gastrectomy may not re-
sult in long-term weight loss (Kasama 2009) or be as effective as
Roux-en-Y gastric bypass in treating co-morbidities (Praveen Raj
2012c), investigators have added duodenojejunal bypass to the
procedure. Duodenojejunal bypass involves bypassing the proxi-
mal small intestine, resulting in food moving directly to the more
distal small intestine. It has been hypothesised that bypassing the
proximal small intestine may also improve diabetes and glucose
tolerance (Kasama 2009). Duodenojejual bypass (without sleeve
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gastrectomy) has been used for treating diabetes in non-obese pa-
tients (Ferzli 2009); this is now the primary use for duodenojeju-
nal bypass, with or without a sleeve.

Preliminary complications data from one study of 38 patients who
underwent laparoscopic duodenojejunal bypass with sleeve gas-
trectomy showed that one patient had to have a reoperation due
to internal herniation. Otherwise, there were no major or minor
complications and no operative mortalities (Praveen Raj 2012c).

Gastric imbrication

Gastric imbrication (or gastric plication) is a relatively new la-
paroscopic procedure that reduces the stomach volume without
removing any stomach tissue. The stomach is folded into itself
and stitched to create a narrow tube shape, similar to that of la-
paroscopic sleeve gastrectomy procedure. However, unlike sleeve
gastrectomy, imbrication does not involve any cutting or stapling

and the stomach tissue is not removed.

How the intervention might work

As described earlier, surgical procedures for obesity aim to reduce
weight and maintain any loss through restricting food intake or
causing malabsorption of food or a combination of these. It is
hoped that as a consequence eating behaviour is modified, with
patients consuming smaller quantities of food more slowly. In
addition to modifying eating habits, patients are encouraged to
commit to daily exercise as part of a wider change in lifestyle.

Whilst the success of weight-loss interventions are often expressed
in terms of the amount of weight lost, improvements in health-re-
lated quality of life and comorbidities are generally a more mean-
ingful indication of success for individuals (Avenell 2006; Kral
2006; Lean 20006). A systematic review of the long-term effects of
obesity treatments on body weight, risk factors for disease, and dis-
ease (Avenell 2004), found that weight loss from surgical and non-
surgical interventions for people suffering from obesity was asso-
ciated with a decreased risk of the development of diabetes, and
a reduction in low-density lipoprotein cholesterol, total choles-
terol and blood pressure, in the long term. The effects of bariatric
(weight loss) surgery on weight and type 2 diabetes have also been
reviewed (Levy 2007). The authors reported that bariatric surgery
not only led to weight reduction, but also that preoperative dia-
betes resolved post-surgery in more than 75% of cases. A further
systematic review of the long-term weight loss effects on all-cause
mortality in overweight and obese populations (Poobalan 2007)
concludes that there is some evidence that intentional weight loss
has long-term benefits on all-cause mortality for women and more
so for people with diabetes. However, the long-term effects for men
are not clear. Weight loss in obese patients with knee osteoarthritis
has also been systematically reviewed and the results of meta-anal-
ysis indicated that disability could be significantly improved when

weight was reduced over 5.1%, or at the rate of greater than 0.24%
reduction per week (Christensen 2007). Weight loss has not been
found to have a beneficial effect on risk of stroke (Curioni 2006).

Why it is important to do this review

The current edition of the review is an update. The original version
was published in 2003, Issue 2 (Colquitt 2003), and was updated
in 2005, Issue 4 (Colquitt 2005), and again in 2009, Issue 2
(Colquitt 2009).

The prevalence of obesity (BMI greater than 30) and morbid obe-
sity (BMI greater than 40) among adults is increasing. The previ-
ous versions of this review found that although surgery appeared
effective in terms of weight change, there was limited evidence
addressing the long-term consequences and its influence on the
health-related quality of life of patients. The reviews identified a
need for good quality randomised controlled trials (RCTs) com-
paring either surgery with non-surgical interventions, or compar-
ing one type of surgical procedure with another surgical procedure.
Further key implications for research were the need for an assess-
ment of outcomes over longer time periods (at least five years),
inclusion of health-related quality of life outcomes and a more
standardised approach to measuring and reporting important ad-
verse events. The previous version of this review also identified a
need for trials that compare procedures which combine restrictive
and malabsorption components such as gastric bypass with purely
restrictive procedures, such as adjustable gastric banding. Since
the previous review was conducted, some of the surgical proce-
dures included are no longer used in clinical practice. In addition,
surgery is now proposed to be used to control for comorbidities
of excess weight, such as type 2 diabetes, as well as for weight-loss
outcomes alone.

An update of the review is therefore required that will include
data from more recent trials, including any that may have assessed
new bariatric surgical techniques. Certain interventions that were
included in the previous version but are not in current use will
be excluded from this update. Further details can be found in
Differences between protocol and review.

OBJECTIVES

To assess the effects of bariatric (weight loss) surgery for overweight
and obesity, including the control of comorbidities.

METHODS

Criteria for considering studies for this review
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Types of studies

Randomised controlled trials.

Short-term weight loss is common, therefore studies were only
included if they reported measurements after a minimum of one
year.

Types of participants

Adults who are overweight or obese as defined by the study.

Types of interventions

o Surgical procedures in current use, performed either as
open procedures or laparoscopically.

Types of comparators

e Non-surgical treatment (usual care, no treatment or
medical management, for example very low calorie diet).

e Different surgical procedures in current use, performed
either as open procedures or laparoscopically.

Exclusions

o Comparisons of variations of surgical techniques rather
than different procedures.
e Comparisons of open versus laparoscopic procedures (of the
same bariatric surgery procedure).
e Procedures no longer in current use:
o Jejunoileal bypass
o Horizontal gastroplasty
o Vertical banded gastroplasty or vertical gastroplasty
(not banded)
o Banded gastroplasty that is not adjustable
o Banded gastric bypass
o Biliopancreatic diversion (without duodenal switch)

Types of outcome measures

Primary outcomes

Studies were included if they reported one or more of the following
outcomes after at least 12 months follow-up.

e Measures of weight change, fat content (for example, BMI)
or fat distribution (for example, waist-hip ratio).

e Health-related quality of life, measured using a validated
instrument.

e Obesity-related comorbidities (for example, diabetes,
hypertension).

Secondary outcomes

e Mortality (perioperative and total).

e Adverse events (for example, perioperative morbidity such
as staple line breakdown and wound infection, gastrointestinal

disturbances, reoperations).

e Revision rates (reversal or conversions to normal or other

procedures).

Search methods for identification of studies

Electronic searches

We searched the following sources from inception to the specified
date.
The Cochrane Library (2013, Issue 4).
MEDLINE (until 12/11/2013).
EMBASE (until 12/11/2013).
PsycINFO (until 12/11/2013).
CINAHL (until 12/11/2013).
Web of Knowledge SCI-EXPANDED, and CPCI-S (until
12/11/2013).
e Zetoc British Library (until 12/11/2013).

Databases of grey literature

e BIOSIS (until 12/11/2013).

Ongoing trials

e UK Clinical Research Network (until 6/11/13).

e ClinicalTrials.gov (until 6/11/13).

e Controlled-trials.com (until 6/11/13).

e WHO International Clinical Trials Registry Platform
(WHO ICTRP) (until 6/11/13).

For detailed search strategies please see Appendix 1.

It was anticipated that additional key words of relevance might
be identified during any of the electronic or other searches, and if
this had been the case, the electronic search strategies would have
been modified to incorporate these terms. There were, however,
no additional key words added to the search strategy.

Studies published in any language were eligible.

Searching other resources

We contacted relevant experts to obtain additional references, un-
published trials, and any ongoing trials.

Reference lists

We examined the reference lists of relevant trials and systematic
reviews identified.
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Data collection and analysis

Selection of studies

For this update, two review authors (two of KB, GF, EL, JC) in-
dependently scanned the titles, abstract sections and keywords of
every record retrieved. Full articles were retrieved for further as-
sessment if the information given suggested that the study:

e included adults with obesity;

e compared surgery with another surgical procedure, medical
management or no treatment;

e assessed one or more relevant clinical outcome measures;

e had a minimum duration of 12 months.

If there was any doubt regarding these criteria from the informa-
tion given in the title and abstract, the full article was retrieved
for clarification. Eligibility criteria were applied to the full article
using a pre-designed form by two review authors independently.
Where differences in opinion existed, they were resolved by discus-
sion with a third review author.The PRISMA (Preferred Report-
ing Items for Systematic reviews and Meta-Analyses) flow-chart of
study selection is attached (Liberati 2009).

Data extraction and management

For studies that fulfilled the inclusion criteria, relevant popula-
tion and intervention characteristics were extracted by one review
author and checked by a second review author (any of KB, GE,
EL, JC) using standard data extraction templates (for details see
Characteristics of included studies; Table 1; Appendix 2; Appendix
3; Appendix 4; Appendix 5; Appendix 6; Appendix 7; Appendix
8; Appendix 9; Appendix 10) with any disagreements resolved by
discussion, or if required by a third party. In the event of unclear
information in an included trial, we contacted the primary au-
thor(s) of the article. See Appendix 11 for details.

Dealing with duplicate publications and companion papers

In the case of duplicate publications and companion papers of
a primary study, we tried to maximise yield of information by
simultaneous evaluation of all available data. In cases of differences,
the original publication was given priority.

Assessment of risk of bias in included studies

For this update, two review authors (two of KB, GE, EL, JC) as-
sessed the risk of bias of each included study independently. Dis-
agreements wete resolved by consensus, or by consultation with a
third party.
Risk of bias was assessed using The Cochrane Collaboration’s tool
(Higgins 2011a; Higgins 2011b). The following criteria were used.

e Random sequence generation (selection bias).

o Allocation concealment (selection bias).

o Blinding of outcome assessors (detection bias),

o Blinding of participants on subjective outcomes
(performance bias)

e Incomplete outcome data for weight loss, quality of life
(QoL), comorbidity (attrition bias).

o Selective reporting (reporting bias).

o Other bias.

The assessment of blinding of participants (performance bias) was
made on studies reporting self-reported outcomes (e.g. health-re-
lated quality of life measures). Detection bias (blinding of out-
come assessors) was assessed on any type of outcome. Attrition bias
(incomplete outcome data) was evaluated for weight loss, health-
related QoL and comorbidity outcomes separately.

"Risk of bias’ criteria were judged as low risk’, ’high risk’ or "unclear
risk’ and individual bias items were evaluated as described in the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011a). A 'Risk of bias’ summary and a 'Risk of bias’ graph are
presented.

Measures of treatment effect

We expressed dichotomous data as risk ratios (RRs) with 95%
confidence intervals (Cls). We expressed continuous data as mean

differences (MD) with 95% CI.

Unit of analysis issues

We took into account the level at which randomisation occurred,
such as cross-over trials, cluster-randomised trials (although none
was identified) and multiple observations for the same outcome.

Dealing with missing data

We obtained relevant missing data from authors, if feasible, and
evaluated important numerical data such as screened, eligible, ran-
domised patients as well as intention-to-treat (ITT), as-treated
and per-protocol (PP) populations. We investigated attrition rates,
for example drop-outs, losses to follow-up and withdrawals, and
critically appraised issues of missing data and imputation methods

(e.g. last observation carried forward (LOCEF)).

Assessment of heterogeneity

In the event of substantial clinical, methodological or statistical
heterogeneity, we did not report study results as meta-analytically
pooled effect estimates.

We identified heterogeneity by visual inspection of the forest plots
and by using a standard Chi? test with a significance level of o =
0.1, in view of the low power of this test. We examined hetero-
geneity using the [2 statistic, which quantifies inconsistency across
studies to assess the impact of heterogeneity on the meta-analy-
sis (Higgins 2002; Higgins 2003), where an I? statistic of 75%
or more indicates a considerable level of inconsistency (Higgins
2011a).
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When we found heterogeneity, we attempted to determine po-
tential reasons for it by examining individual study and subgroup
characteristics.
We expected the following characteristics to introduce clinical het-
erogeneity.

e Baseline BML

e Presence of comorbidities at baseline.

Assessment of reporting biases

In cases of 10 studies or more for a given outcome, we intended
to use funnel plots to assess small-study effects. Due to several
explanations for funnel plot asymmetry, we planned to interpret
results carefully (Sterne 2011).

Data synthesis

Unless there was good evidence for homogeneous effects across
studies, we planned primarily to summarise low-risk of bias data
by means of a random-effects model (Wood 2008). In addition,
we planned to perform statistical analyses according to the sta-
tistical guidelines referenced in the latest version of the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011a).

Subgroup analysis and investigation of heterogeneity

We planned to carry out the following subgroup analysis where
data allowed.

e Obese (BMI 30 to 40), morbidly obese (BMI 40 to 50) or
superobese (BMI greater than 50).

e Sex.

e Length of follow-up: 12 to 24 months, 25 to 36 months,
37 to 48 months, 49 months or greater.

o Type of surgical procedure.

Sensitivity analysis
We planned to perform sensitivity analyses in order to explore the
influence of the following factors on effect sizes.

e Restricting the analysis to published studies.

e Restricting the analysis taking into account risk of bias, as
specified at Assessment of risk of bias in included studies.

e Restricting the analysis to very long or large studies to
establish how much they dominate the results.

o Restricting the analysis to studies using the following filters:
diagnostic criteria, language of publication, source of funding
(industry versus other), country.

We also planned to test the robustness of the results by repeating
the analysis using different measures of effect size (RR, odds ratio
(OR) etc.) and different statistical models (fixed-effect and ran-
dom-effects models).

RESULTS

Description of studies

Results of the search

Searches have been conducted for four previous versions of this
review of bariatric surgery (Clegg 2002; Colquitt 2003; Colquitt
2005; Colquitt 2009); each version differs in the studies included
as the review has evolved. In the 2009 version of the review there
were 26 included studies. Three of these studies were non-RCTs
and have now been excluded from the review. Furthermore, 18
RCTs included in the 2009 version of the review that examined bil-
iopancreatic diversion without duodenal switch, vertical banded
gastroplasty, banded gastric bypass, or compared open versus la-
paroscopic procedures have been excluded from the review on ad-
vice from our expert advisory group, as these procedures and open
surgery are no longer commonly used (see Differences between
protocol and review). Five of the 26 studies included in the previ-
ous version are therefore included in the current review.

Update searches in November 2013 identified 2581 bibliographic
records after removal of duplicates, of which 2474 were excluded
and 107 full-text articles and conference abstracts were retrieved
for detailed examination. Of the 107 publications examined in
detail, 67 were excluded and a further three abstracts are awaiting
classification. The remaining 37 publications reported 17 RCTs
which met the inclusion criteria (see Figure 1). Together with the
five RCTs (reported in six publications) from the previous versions
of the review, a total of 22 RCTs reported in 43 publications were
therefore included.
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Figure 1. Study flow diagram
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Ongoing studies

Twelve RCTs which appear to meet the review’s inclusion cri-
teria were identified as being in progress at November 2013.
The anticipated completion dates range from August 2013 (
NCT01073020) to September 2021 (NCT01501201). Although
the NCT01073020 study was due to be completed during 2013,
it is considered as ongoing since results have not yet been reported.
Seven of the ongoing studies are recruiting patients with varying
degrees of obesity who also have type 2 diabetes (NCT01486680;
NCT01821508; NCT01047735; NCT01073020;
NCT01778738; NCT01501201; NCT00432809) and one study
is specifically excluding patients with diabetes (NCT01581801).

Three are recruiting participants with varying degrees of obe-
sity who may have other comorbidities (which may or may not
include type 2 diabetes) (NCT01352403; ISRCTN 00786323;
NCT01929850). The remaining ongoing study is recruiting
obese participants with stage 3-4 chronic kidney disease (
NCT01053130). The NCT01929850 study is notable in that it
is restricted specifically to under served minority women.

Of the 12 ongoing trials, four are comparing two differ-
ent surgical procedures (ISRCTN 00786323; NCT01486680;
NCT01778738; NCT01581801); five are comparing a surgi-
cal procedure against a non-surgical procedure (medical ther-
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apy or lifestyle intervention) (NCT01352403; NCT01929850;
NCT01821508; NCT01053130; NCT01501201) and three
(three-arm) trials are comparing two different surgical procedures
and a non-surgical procedure (NCT01047735; NCT01073020;
NCT00432809).

The surgical procedures that are being compared in these RCTs
are: laparoscopic sleeve
gastrectomy (NCT01486680; NCT01929850; NCT01053130;
NCT01581801; NCT00432809); laparoscopic Roux-en-Y gas-
tric bypass (NCT01486680; NCT01047735; NCT01073020;
NCT01581801; NCT01501201; NCT00432809); laparoscopic
adjustable gastric banding (ISRCTN 00786323; NCT01047735;
NCT01073020);

laparoscopic gastric bypass (ISRCTN 00786323); Roux-en-Y gas-
tric bypass (NCT01821508); gastric bypass (NCT01778738) and
sleeve gastrectomy (NCT01778738).

Included studies

Participants

Of the studies that reported the participant inclusion criteria (
Himpens 2006 did not report criteria),10 limited inclusion to
participants with morbid obesity (Aasheim 2009; Demerdash
2013; Hedberg 2012; Mingrone 2012; Nguyen 2009; Nogués
2010; Paluszkiewicz 2012; Peterli 2012; Sharma 2013; Vix 2013).
Where morbid obesity was described further, a definition of BMI
greater than 40 was commonly used, often with the additional
criterion of BMI greater than 35 or 37 with comorbid disease.
Two of these studies focused on the upper end of the obesity
continuum. Hedberg 2012 required participants to have a BMI
greater than 48 and Aasheim 2009 included those with super-
obesity (BMI 50 to 60). Five further studies included participants
with both obesity and morbid obesity (Angrisani 2007; Dixon
2012; Keidar 2013; Liang 2013; Praveen Raj 2012). Angrisani
2007 included participants with BMI greater than 35 and an upper
limit of BMI of 50; Praveen Raj 2012 included participants with
a BMI of greater than 37 or 32 with comorbid disease; Dixon
2012 included participants with a BMI of 35 to 55; Keidar 2013
included people with BMI greater than 35 and type 2 diabetes;
and Liang 2013 included people with BMI greater than 28 and
type 2 diabetes. Three other studies focused on the lower end of
the obesity continuum. O’Brien 2006 included participants with
a BMI of 30 to 35 and identifiable comorbidities. Dixon 2008 and
Ikramuddin 2013 limited inclusion to people diagnosed with type
2 diabetes and a BMI of 30 to 40. A further two studies had lower
BMI inclusion limits of 27 to 43 (Schauer 2012) and greater than
25 but less than 35 (Lee 2011). In both these studies, inclusion
was also limited to participants with type 2 diabetes.

The individual study sample size ranged from 15 (Nogués 2010)
t0 250 (Nguyen 2009). The majority of participants in the studies

were female in all but four studies (Dixon 2012 42%; Hedberg
2012 47%; Liang 2013 31%; Keidar 2013 46% female) and mean
age ranged from 34 years in Karamanakos 2008 to 51 years in
Liang 2013. Excluding the seven studies with inclusion criteria
that focused on the upper and lower ends of the obesity contin-
uum (Aasheim 2009; Dixon 2008; Hedberg 2012; Ikramuddin
2013; Lee 2011; O’Brien 2006; Schauer 2012), mean baseline
BMI ranged from 37 in Himpens 2006 to 49 in Praveen Raj 2012.
Mean baseline BMI in the study focusing on mild to moderate
obesity was 34 in each group (O’Brien 2006), and was 37 in each
group in one study focusing on type 2 diabetes (Dixon 2008) and
35 in the other study (Ikramuddin 2013). In the two studies with
the lowest BMI inclusion criteria, the mean baseline BMI was 30
in Lee 2011 and 36 to 37 in each group in Schauer 2012. Hedberg
2012 focused on those with BMI greater than 48 and the mean
BMI was 55 in each group of the study. In the study focusing
on those with super obesity (BMI 50 to 60) (Aasheim 2009), the
mean BMI in the included participants was 55 in both groups.
Baseline characteristics were similar between groups in most of the
studies. There were some differences between groups at baseline in
six studies (Aasheim 2009; Karamanakos 2008; Mingrone 2012;
Nguyen 2009; Nogués 2010; Praveen Raj 2012; see Characteristics
of included studies, Appendix 3 and Appendix 4).

Interventions

The included studies compared a variety of interventions, which
are summarised in Characteristics of included studies and
Appendix 2. Although these studies have been grouped accord-
ing to the type of surgery for the purposes of this systematic re-
view, there may be variations in surgical technique or procedure
within the groupings. Seven RCTs compared surgery with non-
surgical interventions. The remaining RCTs compared different
surgical procedures, including various types of gastric bypass, ad-
justable gastric banding, sleeve gastrectomy biliopancreatic diver-
sion with duodenal switch, duodenojejunal bypass with sleeve gas-
trectomy, and gastric imbrication, performed with open or laparo-
scopic surgery. Gastric bypass (usually Roux-en-Y gastric bypass)
and laparoscopic sleeve gastrectomy were the most commonly in-
vestigated procedures and formed the majority of the evidence
base.

Outcomes

Several different measures of weight change were reported by the
studies including BMI, weight loss, and excess weight loss. Some of
the studies did not report measures of variability such as confidence
intervals or standard deviations.

Health-related quality of life was reported by five studies (
Aasheim 2009; Dixon 2012; Nguyen 2009; O’Brien 2006; Peterli
2012) and comorbidities were reported by all but four studies
(Demerdash 2013; Nguyen 2009; Sharma 2013; Vix 2013). A
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summary of outcomes reported by the included studies can be

seen in Appendix 5.

Follow-up

The minimum duration of follow-up for inclusion in this review
was 12 months, and most studies followed participants for 12, 24
or 36 months. The studies with the longest follow-up periods were
Hedberg 2012 (median of four years), Nguyen 2009 (mean of 4.2
years and 3.6 years in each group for the complications outcomes)
and Angrisani 2007 (10 years). Some studies did not follow all
participants for the reported length of time.

Country

Three studies were conducted in Australia (Dixon 2008; Dixon
2012; O’Brien 2006) and two studies were conducted in each
of Sweden (Aasheim 2009 [also in Norway]; Hedberg 2012)
USA (Nguyen 2009; Schauer 2012) and Italy (Angrisani 2007;
Mingrone 2012). One study was conducted in each of Greece
(Karamanakos 2008), Spain (Nogués 2010), Taiwan (Lee 2011),
Belgium (Himpens 2006), India (Praveen Raj 2012), Switzerland
(Peterli 2012), Poland (Paluszkiewicz 2012), China (Liang 2013),
Egypt (Demerdash 2013), France (Vix 2013), India (Sharma
2013), and Israel (Keidar 2013). One study was conducted both
in Taiwan and the USA (Ikramuddin 2013).

Excluded studies

After examination of 107 full-text articles and conference abstracts,
67 were excluded. The publications were often excluded for more
than one reason, but the most common reason for exclusion (in
47 of the 67 excluded publications) was that the study design did

not meet the specified inclusion criteria (see Figure 1).

Studies awaiting classification

An eligibility decision could not be reached for one reference (see
Characteristics of studies awaiting classification). This was a con-
ference abstract comparing laparoscopic adjustable gastric band-
ing against Roux-en-Y gastric bypass (Dadan 2011). Itappeared to
be potentially eligible for inclusion in the review, but was judged
to be ‘unclear’ during the full text inclusion screening as it pro-
vided insufficient information for a judgement to be made. Au-
thors have been contacted to obtain further information, and the
status of this abstract will be reconsidered if sufficient information
becomes available. Two additional relevant studies published only
as abstracts were identified prior to submission of this updated
review (Cesana 2013; Darabi 2013). Full details will be obtained
and included in the next update of this review.

Risk of bias in included studies

A summary of review authors’ judgements about risk of bias for
the included RCTs can be seen in Figure 2 and Figure 3.
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Figure 2. ’Risk of bias’ summary (blank cells indicate that the study did not report that particular outcome)
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Figure 3. ’Risk of bias’ graph (blank cells indicate that the particular outcome was not investigated in some
studies)
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Allocation

Eleven RCTs described adequate allocation sequence generation
(Aasheim 2009; Dixon 2008; Dixon 2012; Karamanakos 2008;
Keidar 2013; Lee 2011; Liang 2013; Mingrone 2012; Nogués
2010; O’Brien 2006; Peterli 2012), and one had adequate con-
cealment of allocation (O’Brien 2006). The method of allocation
sequence generation and concealment was not reported by the re-

maining studies, therefore they were judged to be of uncertain risk

of bias.

Blinding

Five RCTs assessed outcomes self-reported by participants. In four
of these studies participants were not blinded to the intervention
received (Dixon 2012; Nguyen 2009; O’Brien 2006; Peterli 2012),
and in one study blinding of participants was not reported or
unclear (Aasheim 2009).

Only one RCT reported that outcome assessors were blinded to
the intervention assignment, but as no details were given about
the blinding method or whether it may have been broken, this was
judged to be of unclear risk of bias (Karamanakos 2008). Outcome
assessors were not blinded to the intervention assignments in six

RCTs (Dixon 2008; Hedberg 2012; Keidar 2013; O’Brien 2006;

Peterli 2012; Schauer 2012), therefore they were judged to be
at high risk of bias. This information was not reported by the
remaining RCTs.

Incomplete outcome data

Incomplete outcome data for weight loss were adequately ad-
dressed by seven RCTs (Aasheim 2009; Angrisani 2007; Dixon
2008; Dixon 2012; Ikramuddin 2013; Lee 2011; Mingrone
2012). Of the remaining 15 RCTs, 12 were judged to be at un-
certain risk of bias and three at high risk of bias (Keidar 2013;
Nguyen 2009; Schauer 2012).

Five RCTs assessed quality of life (Aasheim 2009; Dixon 2012;
Nguyen 2009; O’Brien 2006; Peterli 2012). One RCT adequately
addressed incomplete outcome data (Dixon 2012), three others
were judged to be at uncertain risk of bias and one at high risk of
bias (Nguyen 2009).

Comorbidities were assessed by 17 RCTs. Incomplete outcome
data for co-morbidities were adequately addressed by six studies
(Angrisani 2007; Dixon 2008; Dixon 2012; Tkramuddin 2013;
Lee 2011; Mingrone 2012). Twwo RCTs were judged to be at high
risk of bias (Keidar 2013; Schauer 2012) but the remaining nine
studies were judged to be of uncertain risk of bias (Aasheim 2009;
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Hedberg 2012; Himpens 2006; Karamanakos 2008; Liang 2013;
O’Brien 2006; Paluszkiewicz 2012; Peterli 2012; Praveen Raj
2012).

Selective reporting

Seven studies (Aasheim 2009; Hedberg 2012; Lee 2011; Liang
2013; Mingrone 2012; Paluszkiewicz 2012; Schauer 2012) were
judged not to be free of selective outcome reporting. The remain-
ing studies were judged to be of uncertain risk of reporting bias.

Other potential sources of bias

Five RCTs were judged to be at high risk of bias from other poten-
tial sources (Aasheim 2009; Dixon 2008; Hedberg 2012; Peterli
2012; Sharma 2013). One used block randomisation in an un-
blinded trial (with either fixed block sizes or no reported details),
which can mean it is possible to predict future assignments (Dixon
2008). Aasheim 2009 was judged to be at high risk of bias as the
surgeons and multidisciplinary treatment teams were more expe-
rienced in one procedure (laparoscopic Roux-en-Y gastric bypass)
than the other procedure (laparoscopic biliopancreatic diversion
with duodenal switch), which may have impacted their results.
Also, responses to a questionnaire item in a related publication
were re-categorised post-hoc during analysis. Hedberg 2012 was
judged to be at high risk of bias because the required sample size
was not achieved due to patients declining randomisation because
of their own preferences. Instead, an interim analysis of 47 pa-
tients showed significant differences between the two groups and
the inclusion was stopped. It was also stated that for both groups
after initial evaluations, abnormalities were treated before surgery.
Peterli 2012 was judged to be at high risk of bias because the re-
sults presented were from an interim analysis that was not based
on all the patients randomised. Sharma 2013 was judged to be at
high risk of bias as the surgeons were reported as being less skilled
in one of the interventions. No evidence bias from other sources
was detected in nine RCTs (Demerdash 2013; Ikramuddin 2013;
Keidar 2013; Lee 2011; Liang 2013; Mingrone 2012; O’Brien
2006; Schauer 2012; Vix 2013). The remaining RCTs were judged
to be of uncertain risk of other potential sources of bias, because
there was insufficient rationale or evidence that an identified prob-
lem will introduce bias.

Effects of interventions

See: Summary of findings for the main comparison Surgery
compared with no surgery for obesity; Summary of findings
2 Laparoscopic gastric bypass compared with laparoscopic
adjustable gastric banding for obesity; Summary of findings
3 Laparoscopic Roux-en-Y gastric bypass compared with
laparoscopic sleeve gastrectomy for obesity; Summary of
findings 4 Gastric bypass versus biliopancreatic diversion with
duodenal switch (laparoscopic or open) for obesity; Summary

of findings 5 Laparoscopic gastric bypass compared with
laparoscopic duodenojejunal bypass with sleeve gastrectomy for
obesity; Summary of findings 6 Laparoscopic adjustable gastric
banding compared with laparoscopic isolated sleeve gastrectomy
for obesity; Summary of findings 7 Laparaoscopic gastric
imbrication compared with laparoscopic sleeve gastrectomy for
obesity

I. Surgery versus non-surgical interventions

Seven RCTs compared surgery with non-surgical interventions;
however, the participants, types of surgery and the comparators
differed between the studies. Two RCTs (Dixon 2008; Dixon
2012) compared laparoscopic adjustable gastric banding with a
conventional therapy group. One RCT (O’Brien 2006) compared
laparoscopic adjustable gastric banding with an intensive medical
programme. One RCT (Mingrone 2012) compared gastric bypass
with medical therapy (a third arm in this RCT comprised biliopan-
creatic diversion without duodenal switch but this is not consid-
ered in the present review as it did not meet the inclusion criteria).
Three RCTs compared laparoscopic Roux-en-Y gastric bypass to
different non-surgical interventions. One (Schauer 2012) included
three arms and compared laparoscopic Roux-en-Y gastric bypass
plus medical therapy, laparoscopic sleeve gastrectomy plus medical
therapy, and medical therapy alone. One (Ikramuddin 2013) com-
pared laparoscopic Roux-en-Y gastric bypass and a lifestyle pro-
gramme with medical management versus the lifestyle programme
with medical management alone. The final RCT (Liang 2013),
included three arms and compared laparoscopic Roux-en-Y gas-
tric bypass with usual care (diet, exercise and biochemical goals),
and usual care with a pharmacological treatment (exenatide). For
a summary of finding of major outcomes see Summary of findings

for the main comparison.

Primary outcomes

Measures of weight change, fat content or fat distribution

Meta-analysis of weight loss outcomes for surgery versus non-sur-
gical interventions was considered inappropriate since the RCTs
differed in the characteristics of their participants, interventions
and comparators. Instead, outcomes are synthesised narratively
below. Where data permit, mean differences (MD) in outcomes
between surgery and non-surgical study groups are displayed in
forest plots.

Compared with non-surgical interventions, surgery had a consis-
tent effect on each of the outcome measures related to weight,
regardless of the type of procedure. This can be seen in the data
tables and forest plots as summarised in the bullet points here.
A more detailed narrative description of each of the trials is also
presented below.
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e The absolute mean BMI at follow-up was reported by all
seven RCTs, after one year (Ikramuddin 2013; Liang 2013;
O’Brien 2006; Schauer 2012), 18 months (O’Brien 2006) and
two years (Dixon 2008; Dixon 2012; Mingrone 2012; O’Brien
2006) (data are displayed in Analysis 1.1). In all seven RCTs the
mean BMI was lower following surgery than following the non-
surgery therapy, however, statistical significance was not reported
by Dixon 2008 or Dixon 2012. Five of these RCTs (Ikramuddin
2013; Liang 2013; Mingrone 2012; O’Brien 2006; Schauer
2012) provided sufficient data to display in a forest plot (Analysis
1.2). For Liang 2013, the comparison between the surgery versus
usual care arm is displayed. The evidence was of moderate
quality (GRADE).

e Four of the RCTs reported mean BMI reduction after one
year (Schauer 2012) or after two years (Dixon 2008; Dixon
2012; Mingrone 2012) (data are displayed in Analysis 1.3). In all
these RCTs, BMI was reduced to a greater degree following the
surgical intervention than the non-surgical therapy. However,
statistical analysis of the differences between groups was only
reported by Schauer 2012 (P < 0.001 for each surgical procedure
compared to medical therapy alone).

e Absolute weight in kilograms at follow-up was reported by
four RCTs after one year (Tkramuddin 2013, O’Brien 2006;
Schauer 2012), 18 months (O’Brien 2006) and two years (Dixon
2012; O’Brien 2006) (data are displayed in Analysis 1.4 and in a
forest plot Analysis 1.5). In all four RCTs, weight was statistically
significantly lower following surgery than the non-surgical
therapy (P < 0.001 for all comparisons or demonstrated by 95%
confidence intervals (CI)).

e Three RCTs reported weight loss in kilograms, after one
year (Schauer 2012) or two years (Dixon 2008; Dixon 2012)
(data are displayed in Analysis 1.6 and in a forest plot Analysis
1.7). In all three RCTs weight loss was statistically significantly
greater following surgery than non-surgical therapy (P < 0.001
for all comparisons).

o Five RCTs reported weight change as the percentage of
initial weight loss, after 12 months (Ikramuddin 2013) or after
two years of follow-up (Dixon 2008; Dixon 2012; Mingrone
2012; O’Brien 2006) (data are displayed in Analysis 1.8 and in a
forest plot Analysis 1.9). Percentage of initial weight loss was
consistently higher in the surgical intervention group than in the
non-surgical therapy group, with the differences being
statistically significant (P < 0.001 for all comparisons), where
reported.

e Four RCTs reported weight change as the percentage of
excess weight loss, after one year (O’Brien 2006; Schauer 2012)
and two years (Dixon 2008; Mingrone 2012; O’Brien 20006)
(data are displayed in Analysis 1.10). Percentage of excess weight
loss was consistently higher in the surgical intervention groups
than in the non-surgical therapy groups, with the differences
being statistically significant (P < 0.001 for all comparisons where

reported). Two of these RCTs (Mingrone 2012; O’Brien 2006)

provided sufficient data to display in a forest plot (Analysis 1.11).

o Six of the RCTs reported information on other changes
related to weight (data are displayed in Analysis 1.12). The
outcomes included waist circumference (Dixon 2008; Dixon
2012; Ikramuddin 2013; Mingrone 2012; Schauer 2012), waist-
hip ratio (Dixon 2008; Schauer 2012), neck circumference
(Dixon 2012), and the proportion of patients achieving excess
weight loss or achieving satisfactory weight loss (O’Brien 20006).
Most outcome measures favoured surgery, with statistically
significant differences where reported. The exception to this was
waist to hip ratio at 12 months (laparoscopic Roux-en-Y gastric
bypass versus no surgery, P = 0.12, Schauer 2012) and change in
neck circumference at two years (Dixon 2012).

The following paragraphs provide a more detailed description of
the trials summarised above.

In a comparison of laparoscopic adjustable gastric banding with
non-surgical interventions in people with a BMI ranging from 30
to 35 and identifiable co-morbidities, O’Brien 2006 reported a
statistically significant (P < 0.001) difference in the weight of par-
ticipants at 12, 18 and 24 months. While people in the laparo-
scopic adjustable gastric banding group consistently lost weight
during the two-year follow-up, those in the non-surgical group
increased in weight, despite an initial loss of weight at six months.
The differences in weight change were reflected in their respec-
tive BMIs, with statistically significant (P < 0.001) differences be-
yond the six-month follow-up. Participants in the laparoscopic
adjustable gastric banding group experienced a decrease in their
BMI from 33.7 at baseline to 26.4 at two years compared with
a decrease from a BMI of 33.5 at baseline to 31.5 at two years
for those in the non-surgical group. By two years people receiving
laparoscopic adjustable gastric banding had lost 87.2% of excess
weight, statistically significantly (P < 0.001) more than the 21.8%
lost by people in the non-surgical group. Of those people with
laparoscopic adjustable gastric banding, 98% had achieved a sat-
isfactory weight loss (greater than 25% of excess weight loss) at
two years, compared to 35% of people in the non-surgical group.
Dixon 2008, who assessed the effectiveness of laparoscopic ad-
justable gastric banding and conventional therapy on obese people
(BMI 30 to 40) diagnosed with type 2 diabetes at two years fol-
low-up, found a statistically significantly (P < 0.001) greater mean
percentage weight loss following laparoscopic adjustable gastric
banding (20.0%) compared with conventional therapy (1.4%).
This equated to a statistically significant (P < 0.001) difference in
mean weight loss with those receiving laparoscopic adjustable gas-
tric banding losing an additional 19.6 kg. The change in weight
resulted in a reduction in the mean BMI for people in the laparo-
scopic adjustable gastric banding group from 36.9 to 29.5, while
those in the conventional therapy group declined from a BMI of
37.1 to 36.6. Dixon 2008 reported that the loss of weight repre-
sented a loss of 62.5% of excess weight (using BMI 25 as ideal
weight) for people with the laparoscopic adjustable gastric band-
ing and 4.3% for people receiving conventional therapy. Similar
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benefits were noted on measures of waist circumference and waist-
hip ratio for those in the laparoscopic adjustable gastric banding
group compared to the conventional therapy group.

In a comparison of laparoscopic adjustable gastric banding with a
conventional weight-loss programme in obese people (BMI 35 to
55) who had a confirmed diagnosis of obstructive sleep apnoea,
Dixon 2012 reported a statistically significant difference in weight
loss (kg) at two years, in favour of laparoscopic adjustable gastric
banding (P < 0.001). The proportion of weight lost at two years
was also seen to be statistically significantly different between the
two groups, in favour of surgery (P < 0.001). BMI at two years
was reported for the two study groups but no statistical analyses
were presented for this outcome. Similarly, waist circumference
and neck circumference values at two years were reported. The
change in waist circumference between the two groups was seen
to favour laparoscopic adjustable gastric banding (P = 0.01) at two
years, however. The change in neck circumference between the
two groups was not statistically significantly different (P = 0.10).
Ikramuddin 2013 compared laparoscopic Roux-en-Y gastric by-
pass and a lifestyle programme with medical management versus
the lifestyle programme with medical management alone in obese
people (BMI 30 to 39.9) with type 2 diabetes and inadequate gly-
caemic control. The study found a BMI difference at 12 months
follow-up of -5.5 kg/m? (95% CI -6.8 to -4.2) favouring the surgi-
cal intervention. There was also lower weight, a greater proportion
of weight change and a lower waist circumference at 12 months
in those undergoing the surgical intervention compared with the
lifestyle programme.

In a three-arm RCT, Liang 2013 compared laparoscopic Roux-
en-Y gastric bypass with a usual care group and a usual care plus
exenatide in those with a BMI greater than 28 together with type
2 diabetes and hypertension. At 12 months, gastric bypass led to
a statistically significantly lower BMI than usual care (P < 0.01);
gastric bypass also led to a statistically significantly lower BMI at
12 months compared with usual care and exenatide (P < 0.05),
although the difference was smaller. No other weight-related out-
comes were reported in this RCT.

In a three-arm RCT, Mingrone 2012 compared both gastric by-
pass and biliopancreatic diversion with a medical therapy group in
those with a BMI of 35 or more and with type 2 diabetes (the bil-
iopancreatic diversion arm was excluded from this review). In this
trial, gastric bypass was found to result in a statistically significantly
(P < 0.001) greater percentage of weight loss and excess weight
loss, and waist circumference was lower at two years than those
treated with medical therapy only. This was similarly reflected in
the participants’ BMI, which was statistically significantly lower
in the gastric surgery group (mean 29.3) compared to the medical
therapy group (mean 43.1) (P < 0.001). Changes from baseline
values were also presented for BMI and waist circumference but
these were not analysed statistically.

Schauer 2012 compared both intensive medical therapy plus la-
paroscopic Roux-en-Y gastric bypass, and intensive medical ther-

apy plus laparoscopic sleeve gastrectomy, against intensive medical
therapy alone in participants with type 2 diabetes and a BMI of
27 to 43. In this RCT, both surgical procedures resulted in statis-
tically significant greater weight loss at 12 months than medical
therapy alone on all the measures used (change in weight in kilo-
grams, BMI, waist circumference, waist-hip ratio and percentage
of excess weight lost).

Health-related quality of life

Two of the seven RCTs that compared surgical and non-surgical
interventions reported validated measures of health-related quality
of life (Dixon 2012; O’Brien 2006). The quality of the evidence
was moderate.

O’Brien 2006 compared short form health survey (SF-36) do-
main scores at two years follow-up for people undergoing la-
paroscopic adjustable gastric banding and non-surgical therapy
(Analysis 1.13). Statistically significantly higher scores were re-
ported for five of the eight domains for laparoscopic adjustable
gastric banding compared to the non-surgical group.

Dixon 2012 also reported outcomes at two years on the SF-36,
reporting both the individual domains and the component sum-
mary scores (Analysis 1.13). Statistically significant greater im-
provements from baseline SF-36 scores were reported for two (role-
physical, general health) of the eight domains for laparoscopic ad-
justable gastric banding compared to the conventional weight-loss
programme. On the physical component score a statistically sig-
nificant difference in improvement between groups was seen in
favour of laparoscopic adjustable gastric banding (P = 0.04); how-
ever, on the mental component summary score there was no sta-
tistically significant difference between the two treatment groups

(P =0.92).

Obesity-related comorbidities

All seven of the RCTs that compared surgical and non-surgical
interventions reported effects of the interventions on comorbidi-
ties, although the types of comorbidities reported differed between
the RCTs. Meta-analysis of comorbidity outcomes was not feasi-
ble due to differences between the RCTs in the way comorbidity
outcomes were reported. Instead, comorbidity outcomes are sum-
marised narratively below.

Five of the RCTs reported diabetes-related outcomes (patients
with diabetes remission, diabetes medication or specified levels
of glycosylated haemoglobin) (Dixon 2008; Ikramuddin 2013;
Liang 2013; Mingrone 2012; Schauer 2012) (data are displayed
in Analysis 1.14). The quality of the evidence was moderate. Each
of these trials specifically included participants who had type 2
diabetes at baseline. Dixon 2008 reported that remission of type
2 diabetes after two years was statistically significantly (P < 0.001)
higher following laparoscopic adjustable gastric banding (73%)
than conventional therapy (13%) (RR 5.5; 95% CI 2.2 to 14.00).
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At two years follow-up a greater proportion of those receiving
laparoscopic adjustable gastric banding no longer required dia-
betes medication compared to conventional therapy (change from
baseline 83% versus 15%, respectively, not tested for statistical
significance). There were similar improvements from baseline to
two years follow-up for those in the laparoscopic adjustable gas-
tric banding group compared to the conventional therapy group
in their use of metformin (86.3% versus 30.8%), other hypogly-
caemics (27.6% versus 3.2%), and insulin (3.4% versus 11.5%),
although these differences between the groups were also not tested
for statistical significance. Ikramuddin 2013 reported that at 12
months, 44% of those in the laparoscopic Roux-en-Y gastric by-
pass group had a glycosylated haemoglobin level of < 6% com-
pared with 9% in the lifestyle programme with medical manage-
ment group (see Analysis 1.14 for details). The proportion with
a glycosylated haemoglobin level < 7% at 12 months was also
greater in the surgically treated group than those treated with the
lifestyle programme (75% versus 32% respectively, see Analysis
1.14). Liang 2013 reported a greater proportion of people with
diabetes remission in the laparoscopic Roux-en-Y gastric bypass
group (90%) than the usual care group (0%) or usual care and
exenatide therapy group (0%). Mingrone 2012 reported that after
two years, 75% of those in the gastric bypass group but none of
those in the medical therapy group were classed as having a di-
abetes remission (P < 0.001). All participants in the gastric by-
pass group discontinued pharmacological treatment for diabetes
within 15 days, although it is unclear if this analysis is based on
the intention-to-treat (ITT) population. Schauer 2012 reported
that proportionally more participants in the laparoscopic Roux-en-
Y gastric bypass plus intensive medical therapy and laparoscopic
sleeve gastrectomy plus intensive medical therapy groups achieved
a glycosylated haemoglobin level of < 6% at 12 months than pa-
tients in the intensive medical therapy alone group (42%, 37%
and 12%, respectively; P = 0.002 for gastric bypass versus medical
therapy alone; P = 0.008 for sleeve gastrectomy versus medical
therapy alone). Proportionally more patients in the surgery groups
than in the medical therapy alone group achieved a glycosylated
haemoglobin level of < 6% and also were not using any diabetes
medications (42%, 27% and none, respectively; P < 0.001 for gas-
tric bypass versus medical therapy alone and for sleeve gastrectomy
versus medical therapy alone). A higher proportion of patients in
the gastric bypass and sleeve gastrectomy groups were taking no di-
abetes medications than in the medical therapy alone group (78%,
51% and none, respectively; P < 0.05 for gastric bypass versus
medical therapy alone and for sleeve gastrectomy versus medical
therapy alone).

Two RCTs reported use of hypertension medication (Dixon 2008;
Mingrone 2012) (data are displayed in Analysis 1.15). Dixon 2008
reported improvements from baseline to two years follow-up for
those in the laparoscopic adjustable gastric banding group com-
pared to the conventional therapy group in their use of anti-hy-
pertensives (49.3% versus 0%) although these differences between

the groups were not tested for statistical significance. Mingrone
2012 reported that the proportions of participants with a reduc-
tion/discontinuation of antihypertensive therapies were 80% in
the laparoscopic adjustable gastric banding group and 70% in the
conventional therapy group, but no analyses were undertaken on
these data. Ikramuddin 2013 found no difference in the propor-
tion of people with systolic blood pressure < 130 mmgHg (odds
ratio (OR) 1.7, 95% CI 0.6 to 4.6).

Four RCTs reported on the metabolic syndrome, although defi-
nitions of this differed (Dixon 2008; Dixon 2012; O’Brien 2006;
Schauer 2012) (data are displayed in Analysis 1.16). Dixon 2008
reported that a greater proportion of people undergoing laparo-
scopic adjustable gastric banding than conventional therapy did
not have metabolic syndrome after two years (70% versus 13%,
P < 0.001). Dixon 2012 reported that after two years the propor-
tion of participants who had metabolic syndrome relative to those
with metabolic syndrome at baseline was lower (53%) in the la-
paroscopic adjustable gastric banding group than the conventional
therapy group (92%), with the changes from baseline (-47% and
-8% respectively) differing significantly between the groups (P =
0.005). O’Brien 2006 reported that both study groups had a sim-
ilar proportion of patients with metabolic syndrome at baseline
(37.5%), but after two years the proportion with metabolic syn-
drome differed significantly between the groups, being 2.7% in
the laparoscopic adjustable gastric banding group and 24% in the
intensive medical programme group (P = 0.006). Schauer 2012
found that after one year, a higher proportion of patients in the
gastric bypass and sleeve gastrectomy groups than in the medical
therapy alone group experienced a resolution of metabolic syn-
drome (65.2%, 58.7% and 35.1%, respectively; P = 0.01 for gas-
tric bypass versus medical therapy alone and P = 0.03 for sleeve
gastrectomy versus medical therapy alone).

Two RCTs reported lipid normalisation or use of lipid medica-
tion (Dixon 2008; Mingrone 2012) (data are displayed in Analysis
1.17). Dixon 2008 reported improvements from baseline to two
years follow-up for those in the laparoscopic adjustable gastric
banding group compared to the conventional therapy group in
their use of lipid-lowering agents (27.6% versus 3.9%) although
the difference between the groups was not tested for statistical sig-
nificance. Mingrone 2012 reported that the proportion of partici-
pants with normalisation of lipids after two years was significantly
higher in the gastric bypass group than the medical therapy group,
for total cholesterol (100% versus 27.3%; P < 0.001), high density
lipoprotein (HDL) cholesterol (100% versus 11.1%; P < 0.005)
and triglycerides (85.7% versus 0%; P < 0.001). Ikramuddin 2013
reported no difference in the proportion with low density lipopro-
tein (LDL) cholesterol < 100 mg/dL at 12 months (OR 1.6, 95%
CI 0.7 t0 3.8).

One RCT reported the effects of the interventions on sleep (Dixon
2012) (data are displayed in Analysis 1.18). Dixon 2012 compared
laparoscopic adjustable gastric banding with conventional weight-
loss therapy in obese people with sleep apnoea. The proportion of
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participants that achieved a diagnosis of ‘mild’ obstructive sleep
apnoea after two years was statistically significantly higher in those
treated with laparoscopic adjustable gastric banding (27%) com-
pared with conventional therapy (7%) (P = 0.04). One participant
in the conventional therapy group and none in the laparoscopic
adjustable gastric banding group achieved remission of sleep ap-
noea. The proportion who were adherent to continuous positive
airway pressure after two years was also reported but did not differ
significantly between the study groups.

Secondary outcomes

Adbverse events, mortality and revision rates

All seven of the RCTs that compared surgical and non-surgical in-
terventions reported complications and additional operative pro-
cedures, although these were defined differently in each RCT, pre-
cluding meta-analysis. A narrative summary of each study is pro-
vided below.

Dixon 2008 reported several adverse events among people in the
laparoscopic adjustable gastric banding group (n = 30), includ-
ing a superficial wound infection (one patient), gastric pouch en-
largement requiring revisional surgery (two patients), eating dif-
ficulties and persistent regurgitation requiring band removal (one
patient), post-operative febrile episode (one patient), minor hy-
poglycaemic episode (one patient), and gastrointestinal tract in-
tolerance to metformin (one patient). People in the conventional
therapy group (n = 30) suffered minor adverse events associated
with their medication which resolved following discontinuation
of treatment, including gastrointestinal problems (two patients),
persistent diarrhoea with metformin (one patient), and vasculitic
rash (one patient). Other adverse events included multiple hypo-
glycaemic episodes (one patient), anginaand a transient cerebral is-
chaemic episode requiring admission to hospital (one patient) and
intolerance to very low-calorie meal replacement (two patients).
Dixon 2008 noted that the mean procedure time for placement
of the laparoscopic adjustable gastric banding was 54 minutes and
that 80% of patients were kept in hospital for only one day.
Dixon 2012 reported the number of participants with adverse
events, serious adverse events and minor adverse events, and the
total number of adverse events, serious adverse events and minor
adverse events for those in the laparoscopic adjustable gastric band-
ing group and the conventional weight-loss programme group, al-
though rates were not compared statistically. There were 14 peo-
ple with adverse events in total in the laparoscopic adjustable gas-
tric banding group and 13 in the conventional weight-loss pro-
gramme group. Frequency of serious adverse events was the same
(17%) in both treatment groups, with five events being recorded
in each of the two groups. Serious events in the surgically treated
group were cholecystitis with pancreatitis, pouch dilation requir-
ing repositioning, pneumonia, severe headaches and strangulated

umbilical hernia. Serious adverse events in the conventional ther-
apy group were acute abdomen, asthma, cardiac and renal fail-
ure, angina and peri-anal abscess and fistula. Minor adverse events
were experienced by 40% of the participants in the laparoscopic
adjustable gastric banding group compared with 30% of partic-
ipants in the conventional therapy group. There were no deaths
in either group. Five participants in each group were hospitalised
during follow-up.

Ikramuddin 2013 reported there were four early serious adverse
events in the laparoscopic Roux-en-Y gastric bypass group but no
events in the lifestyle programme group. The events were two anas-
tomotic leaks, one wound infection and one wound hernia. There
were six late complications of surgery, including stricture (n = 2)
and small bowel obstruction (n = 2). In total, there were 22 serious
adverse events in the surgical group compared with 15 in the non-
surgical group. Revisional surgery was undertaken on one patient
in the surgical intervention group but there were no conversions
to other surgical interventions for weight loss. Selected minor ad-
verse events related to diabetes or the procedure were reported to
be higher in the surgical group than the non-surgical group al-
though this was not tested for statistical significance (45 versus
18 for the two groups respectively). Iron deficiency was observed
in 13 (22%) of those treated with gastric bypass and vitamin D
deficiency in 4 (7%). In people in the lifestyle programme there
were no cases of iron deficiency and 5 (8%) cases of vitamin D
deficiency. No deaths occurred.

Few data are reported on complications and adverse events in the
study by Liang 2013 where it is reported that there were no serious
adverse events or deaths in any of the three treatment groups.
Mingrone 2012 reported no operative deaths from gastric bypass,
and reported low numbers of late complications (three in the gas-
tric bypass group). Two participants in the medical therapy group
had persistent diarrhoea associated with metformin use.

O’Brien 2006 found a higher proportion of adverse events among
those people in the non-surgical therapy group (58%, n = 31) than
in the laparoscopic adjustable gastric banding group (18%, n =
39). For those receiving non-surgical therapy the most common
adverse events were intolerance to orlistat (26%), acute cholecys-
titis (13%), the need for operative interventions (13%) and in-
tolerance to very low calorie diet (3%). Adverse events reported
by people in the laparoscopic adjustable gastric banding group in-
cluded operative interventions (13%), laparoscopic revision (pro-
lapse or posterior) (10%), 5 mm port site infection (2.6%), and
acute cholecystitis (2.6%). Loss to follow-up was higher in the
non-surgical group (16%) compared to laparoscopic adjustable
gastric banding group (2.6%) (but reasons not given).

In the RCT that compared laparoscopic Roux-en-Y gastric bypass
and laparoscopic sleeve gastrectomy (each in addition to intensive
medical therapy) with intensive medical therapy alone in patients
with type 2 diabetes and a BMI of 27 to 43 (Schauer 2012),
there were no deaths in any group. Proportionally more patients
who underwent gastric bypass (22%, n = 11) were hospitalised
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due to a serious adverse event than patients who underwent sleeve
gastrectomy (8%, n = 4) or medical therapy alone (9%, n = 4).
More patients in the gastric bypass group (n = 3) than in the sleeve
gastrectomy (n = 1) and medical therapy alone (n = 0) groups also
underwent reoperation. However, proportionally more patients
who underwent sleeve gastrectomy (80%, n = 39) and medical
therapy alone (81%, n = 35) had a hypoglycaemic episode during
the 12 months following surgery than patients who underwent
gastric bypass (56%, n = 28) (P values not reported).

2. Comparisons of different surgical procedures:
laparoscopic gastric bypass versus laparoscopic
adjustable gastric banding

Three RCTs (Angrisani 2007; Demerdash 2013; Nguyen 2009)
compared laparoscopic Roux-en-Y gastric bypass with laparo-
scopic adjustable gastric banding. The Demerdash 2013 study had
follow-up of 12 months with a sample size of 34 participants. Two
of the studies were relatively long-term studies; Angrisani 2007
reported five year outcomes for 51 participants and 10-year out-
comes for 34 of these, and the Nguyen 2009 study randomised
250 participants and had four years follow-up. It should be noted
that in the Nguyen 2009 RCT, the proportion of drop-outs im-
mediately after randomisation was relatively large (11% to 31%)
and unbalanced across the study groups, leading us to classify this
study as being at high risk of attrition bias, whilst the Angrisani
2007 and Demerdash 2013 RCTs were classified as being mostly at
unclear risk of bias. The percentage excess weight lost was specified
as the primary, powered outcome in the RCT by Nguyen 2009.
The Angrisani 2007 and Demerdash 2013 RCTs did not report
whether any outcomes were powered statistically nor whether any
outcomes were designated as primary. For a summary of finding
of major outcomes see Summary of findings 2.

Primary outcomes

Measures of weight change, fat content or fat distribution

BMI showed a consistent pattern in all three RCTs, being lower in
the laparoscopic Roux-en-Y gastric bypass group at all the follow-
up assessments, despite the pre-surgery BMI having initially been
higher in the laparoscopic Roux-en-Y gastric bypass group than
the LAGB group in the Nguyen 2009 RCT (data are displayed in
Analysis 2.1). When these trials were pooled in a meta-analysis, the
mean end-of-study BMI was lower following laparoscopic Roux-
en-Y gastric bypass compared with laparoscopic adjustable gastric
banding (MD -5.2 kg/m? (95% CI -6.4 to -4.0); P < 0.00001; 265
participants; 3 trials; moderate quality evidence; Analysis 2.2). No
statistical heterogeneity was evident (Chi? = 0.18, P = 0.91, I? =
0%).

Only the Angrisani 2007 RCT reported patients’ mean weight at
follow-up and this was lower in the laparoscopic Roux-en-Y gas-
tric bypass group than the laparoscopic adjustable gastric banding
group at all follow-up assessments (P < 0.001 at five years, and P
=0.002 at 10 years, data are displayed in Analysis 2.3).

In two RCTs (Angrisani 2007; Nguyen 2009) the percentage ex-
cess weight loss was consistently larger in the laparoscopic Roux-
en-Y gastric bypass group than the laparoscopic adjustable gastric
banding group at all follow-up assessments (data are displayed in
Analysis 2.4). When these trials were combined in a meta-analysis,
mean end-of-study percentage excess weight lost was significantly
higher following laparoscopic Roux-en-Y gastric bypass compared
with laparoscopic adjustable gastric banding (MD 23.0% (95%
CI 13.6 t0 32.5) ; P < 0.00001; 135 participants; 2 trials; Analysis
2.5). No statistical heterogeneity was evident (Chi? = 0.00, P =
0.99, I = 0%).

Two RCTs (Angrisani 2007; Nguyen 2009) were consistent in re-
porting that the proportion of patients who experienced failure
of weight-loss treatment was lower in the laparoscopic Roux-en-Y
gastric bypass group than the laparoscopic adjustable gastric band-
ing group (statistical significance was reported only by Angrisani
2007 (P < 0.001)), although the RCTs each used different defi-
nitions of treatment failure (the need for conversion to another
bariatric procedure due to failure of weight loss, or having less
than 20% excess weight loss (Nguyen 2009); or having a BMI >
35 at five-year follow-up Angrisani 2007) (data are displayed in
Analysis 2.6). Demerdash 2013 reported that the proportion of
body weight decreased at 12 months was greater in the laparo-
scopic Roux-en-Y gastric bypass group than the laparoscopic ad-
justable gastric banding group (P = 0.025).

Health-related quality of life

Health-related quality of life was assessed only in the Nguyen 2009
RCT. The SF-36 instrument was employed but only limited results
were presented and this outcome was considered at high risk of
bias due to incomplete reporting. The only relevant information
reported was that all the eight domains of the SF-36 that were
assessed at 12 months post-surgery had scores comparable to US
norms in both study groups. The quality of the evidence was very
low.

Obesity-related comorbidities

The Nguyen 2009 and Demerdash 2013 RCTs did not specifi-
cally assess the impact of the two procedures on weight-related co-
morbidities. In the Angrisani 2007 RCT, baseline rates of comor-
bidities were low with two participants in the laparoscopic Roux-
en-Y gastric bypass group having hyperlipidaemia, one hyperten-
sion, and one type 2 diabetes. In the laparoscopic adjustable gas-
tric banding group, three participants had hypertension and one
sleep apnoea at baseline. The authors reported that after five years
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there was resolution of the diabetes, and hyperlipidaemia (in the
laparoscopic Roux-en-Y gastric bypass group) and sleep apnoea
(in the laparoscopic adjustable gastric banding group), and those
that were followed up after 10 years (5 of 8) were still in remission.
The quality of the evidence for diabetes was very low.

Secondary outcomes

Adpverse events, mortality and revision rates

Two of the RCTs (Angrisani 2007; Nguyen 2009) that compared
laparoscopic gastric bypass against laparoscopic adjustable gastric
banding reported complications and additional operative proce-
dures, although these were defined differently in each RCT, pre-
cluding meta-analysis. A narrative summary of each study is pro-
vided below.

One death was reported in the Nguyen 2009 RCT eight months af-
ter surgery in the laparoscopic Roux-en-Y gastric bypass group, but
was not considered related to the bariatric treatment. No deaths
occurred during the Angrisani 2007 RCT.

Both RCTs reported that mean length of hospital stay was signif-
icantly longer in the laparoscopic Roux-en-Y gastric bypass group
than the laparoscopic adjustable gastric banding group (4 versus
2 days, P < 0.05, Angrisani 2007; and 3.1 versus 1.5 days, P <
0.01, Nguyen 2009). The proportion of patients requiring inten-
sive care unit stay was reported only by Nguyen 2009 (2.7% in the
laparoscopic Roux-en-Y gastric bypass group compared to 1.2%
in the laparoscopic adjustable gastric banding group; difference
not statistically significant), whilst Angrisani 2007 mentioned that
a patient in the laparoscopic Roux-en-Y gastric bypass group re-
quired an intensive care unit stay of 40 days. In the Nguyen 2009
RCT, the proportion of patients requiring reoperations within 30
days was larger in the laparoscopic Roux-en-Y gastric bypass group
(5.4% compared to 1.2%) whilst the proportion requiring late re-
operations was smaller in the laparoscopic Roux-en-Y gastric by-
pass group (7.2% compared to 11.6%) (differences not statistically
significant; P > 0.05). In the Angrisani 2007 RCT the propor-
tions of patients requiring reoperations were 28.6% (6 patients)
in the laparoscopic Roux-en-Y gastric bypass group (cholecystec-
tomy (4), internal hernia (1), incisional hernia (1)), and 40.9% (9
patients) in the laparoscopic adjustable gastric banding group (all
band removal: 4 due to unsatisfactory weight loss and had other
bariatric procedures (2 Roux-en-Y gastric bypass, 2 biliopancreatic
diversion); 5 had no further procedures, 1 for band erosion 3 for
pouch dilation, 1 for untreatable reflux symptoms)) (Appendix 9).
Nguyen 2009 reported that in the laparoscopic Roux-en-Y gastric
bypass group 6 readmissions were required within 30 days after
surgery compared to none in the laparoscopic adjustable gastric
banding group (P = 0.04).

Complications were classified in the Nguyen 2009 RCT in four
groups according to time (early/late) and severity (major/minor)

(Appendix 8). Overall, there were significantly more complica-
tions in the laparoscopic Roux-en-Y gastric bypass group than the
laparoscopic adjustable gastric banding group (45% versus 17.4%;
P < 0.01), with the differences being statistically significant for
early minor complications (15.3% versus 4.7%; P = 0.02), late
minor complications (13.5% versus 0%; P < 0.01), and late ma-
jor complications (26.1% versus 11.6%; P = 0.01) (group dif-
ferences for early major complications were not significant; P >
0.05). The most frequent early major complication was gastroin-
testinal obstruction (laparoscopic Roux-en-Y gastric bypass 3.6%
versus laparoscopic adjustable gastric banding 1.2%) whilst the
most frequent late major complication was anastomotic stricture,
which affected only laparoscopic Roux-en-Y gastric bypass patients
(15.3%). The most frequent of the minor complications were early
wound infection and late marginal ulcer, which occurred only
in the laparoscopic Roux-en-Y gastric bypass group and affected
6.3% and 8.1% of the patients respectively.

Two (8.4%) early complications requiring surgery were reported
by Angrisani 2007 in the laparoscopic Roux-en-Y gastric bypass
group (one posterior pouch leak intraoperatively causing conver-
sion to open surgery, one sepsis caused by jejunal perforation (su-
tured and intestine resected). No early complications requiring
surgery were noted in the laparoscopic adjustable gastric banding

group.

3. Comparisons of different surgical procedures:
gastric bypass versus sleeve gastrectomy

Eight trials are discussed in this section. Six RCTs (Karamanakos
2008; Keidar 2013; Nogués 2010; Peterli 2012; Schauer 2012;
Vix 2013) compared laparoscopic Roux-en-Y gastric bypass with
laparoscopic sleeve gastrectomy, one RCT (Paluszkiewicz 2012)
compared open Roux-en-Y gastric bypass with laparoscopic sleeve
gastrectomy and one RCT (Lee 2011) compared simplified laparo-
scopic mini-gastric bypass with duodenum exclusion against la-
paroscopic sleeve gastrectomy without duodenum exclusion. Two
studies included participants with lower BMIs than the other stud-
ies. Schauer 2012 limited inclusion to patients with BMI 27 to 43
and type 2 diabetes, however the mean BMIs at baseline (Appendix
3) in this study suggest the majority of participants were obese. The
study by Lee 2011 included patients with a BMI of between 25 to
35 and poorly controlled type 2 diabetes. Due to differences in the
surgical procedures and participants, Lee 2011 is considered sepa-
rately below and not combined in the meta-analyses. When inter-
preting the findings of these studies it should be kept in mind that
the sample sizes were relatively small in the laparoscopic Roux-en-
Y gastric bypass versus laparoscopic sleeve gastrectomy compar-
isons by Nogués 2010 (7 to 8 participants per group), and that the
Peterli 2012 study was considered to be at high risk of bias since
the outcomes reported were from an interim analysis that was not
based on all patients randomised in an ongoing trial. The trial by
Keidar 2013 was assessed as being of high risk of detection bias

Surgery for weight loss in adults (Review)

23

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(outcome assessors not blinded to treatment), and attrition bias
(higher rates of drop-out in one arm) for weight and comorbidity
outcomes. Only one of these studies specified that they were pow-
ered statistically for weight or BMI outcomes (Peterli 2012). For a
summary of finding of major outcomes see Summary of findings

3.

Primary outcomes

Measures of weight change, fat content or fat distribution

Six of the seven RCTs that compared laparoscopic Roux-en-Y gas-
tric bypass against laparoscopic sleeve gastrectomy (Karamanakos
2008; Keidar 2013; Nogués 2010; Peterli 2012; Schauer 2012)
or open Roux-en-Y gastric bypass against laparoscopic sleeve gas-
trectomy (Paluszkiewicz 2012) reported BMI at one or three
years after surgery (data are displayed in Analysis 3.1). Results
from Karamanakos 2008; Keidar 2013 and Paluszkiewicz 2012
favoured sleeve gastrectomy, whilst the other trials favoured gas-
tric bypass. However, differences were statistically significant in
only one of the studies, with BMI 4.3 units lower in the laparo-
scopic Roux-en-Y gastric bypass group one year after surgery (P =
0.01, Nogués 2010). Overall, mean BMI at study end was non-
significantly lower following gastric bypass compared with sleeve
gastrectomy: MD -0.2 kg/m?2 (95% CI -1.8 to 1.3); P = 0.78; 353
participants; 6 trials; low quality evidence; Analysis 3.2. Substan-
tial statistical heterogeneity was present (Chi? = 14.60, P = 0.001,
I? = 66%).

Two trials (Nogués 2010; Schauer 2012) reported a greater re-
duction in BMI following gastric bypass, but this was statistically
significant in only one of these trials (P = 0.03; Analysis 3.3). The
pooled mean BMI reduction at 12 months was non-significantly
greater following laparoscopic Roux-en-Y gastric bypass compared
with laparoscopic sleeve gastrectomy (MD 1.8 kg/m?2 (95% CI -
0.34 to 3.93); P = 0.10; 114 participants; 2 trials; Analysis 3.4).
Although some statistical heterogeneity was present (Chi? = 1.55,
P =0.21, I? = 35%), the direction of the effect was consistent in
these two trials.

Five studies (Keidar 2013; Nogués 2010; Peterli 2012; Schauer
2012; Paluszkiewicz 2012) reported the final weight one year af-
ter surgery, and one study also reported it at two and three years
after surgery (Peterli 2012) (data are displayed in Analysis 3.5).
None of these studies found that the final weight differed signif-
icantly between Roux-en-Y gastric bypass and sleeve gastrectomy
at any time point. There was no statistically significant difference
in pooled end of study mean weight: MD 1.2 kg/m?2 (95% CI -
2.0 t0 4.5); P = 0.46; 293 participants; five trials Analysis 3.6. No
statistical heterogeneity was present (Chi? = ,3.72 P =045, * =
0%).

Three of the studies reported absolute weight loss one year af-
ter surgery (Karamanakos 2008; Nogués 2010; Schauer 2012).

Weight loss ranged from 29.4 to 45.3 kg in the laparoscopic Roux-
en-Y gastric bypass group and 25.1 to 43.6 kg in the sleeve gas-
trectomy group (data are displayed in Analysis 3.7). In Nogués
2010 mean weight loss after one year was significantly greater in
the Roux-en-Y gastric bypass group by 13 kg (P = 0.015), however
mean pre-operative weight was already significantly higher in the
Roux-en-Y gastric bypass group by 7.8 kg (P = 0.025). The pooled
mean weight loss after one year was non-significantly greater fol-
lowing Roux-en-Y gastric bypass compared with sleeve gastrec-
tomy: MD 4.1 kg/m? (95% CI -3.31 to 11.49); 146 participants;
3 trials; Analysis 3.8. Considerable statistical heterogeneity was
present (Chi® = 8.23, P = 0.02, I? = 76%).

The percentage excess weight lost was reported by five RCTs
(Analysis 3.9), two of which reported non-statistically signifi-
cant results favouring gastric bypass (Paluszkiewicz 2012; Schauer
2012). Two trials reported results favouring sleeve gastrectomy
(Karamanakos 2008; Vix 2013), one of which reported non-sta-
tistically significant results (Vix 2013) and the remaining trial
found greater percentage excess weight loss following sleeve gas-
trectomy that approached statistical significance at 1 and 2 years
post-surgery (P = 0.05). By three years the difference was not sta-
tistically significant (P = 0.13, Karamanakos 2008).

The excess percentage of BMI lost was reported in three studies
and did not differ significantly between the study groups, either at
one year (Peterli2012; Vix 2013), two years (Peterli 2012), or three
years post-surgery (Karamanakos 2008; Peterli 2012) (data are dis-
played in Analysis 3.10). Paluszkiewicz 2012 and Karamanakos
2008 reported no statistically significant difference in the propor-
tion of patients with greater than 50% excess weight loss at 12
months (Analysis 3.10). The same outcome was reported for two
years and three years post-surgery in the Karamanakos 2008 study
where results were also not statistically significant. Other outcomes
reported in these studies include percentage body fat, percentage
fat mass, percentage fat-free mass and waist circumference at 12
months (Keidar 2013) and waist circumference and waist- hip ra-
tio at 12 months (Schauer 2012). Results can be seen in Analysis
3.10.

Lee 2011 examined the weight-loss effects of simplified laparo-
scopic mini-gastric bypass with duodenum exclusion compared to
laparoscopic sleeve gastrectomy without duodenum exclusion at
12 months after surgery among patients with a BMI of > 25 to <
35 and who had poorly controlled type 2 diabetes. At 12 months,
the mini-gastric bypass group had a statistically significant lower
mean BMI (22.8 (standard deviation (SD) 2.2) versus 24.4 (SD
2.4); P = 0.009; Analysis 3.1), lower mean weight (60.7 kg (SD
10.1 kg) versus 65.7 kg (SD 7.9 kg); P = 0.03; Analysis 3.5),
greater mean percentage of weight loss (23.3% versus 19.9%, P
= 0.02; Analysis 3.10), and smaller waist circumference (79.7 cm
(SD 7.4 cm) versus 85.3 cm (SD 5.7 cm); P = 0.002) (Analysis
3.10) than the sleeve gastrectomy group. The mean percentage of
excess weight loss was higher in the mini-gastric bypass group than
the laparoscopic sleeve gastrectomy group, but this difference was
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not statistically significant (94.4% (SD 33.1) versus 76.3% (SD
38.9), P = 0.06) (Analysis 3.9).

Health-related quality of life

Only one of the RCTs that compared gastric bypass with sleeve gas-
trectomy reported health-related quality of life outcomes (Peterli
2012). In their interim analysis, Peterli 2012 found that health-
related quality of life, assessed using the Gastrointestinal Quality
of Life Index (GIQLI), did not statistically significantly differ be-
tween groups one year after surgery (data are displayed in Analysis
3.11). The quality of the evidence was very low.

Obesity-related comorbidities

Comparisons of comorbidities across these RCTs are limited be-
cause the studies tended to report different outcomes. Diabetes-re-
lated outcomes are displayed in Analysis 3.12. Karamanakos 2008
reported the number of cases of diabetes that “resolved” (term used
by publication) following surgery. In this study, five patients in
each study group had diabetes, and four cases in each group re-
solved. Keidar 2013 reported the proportion of patients with nor-
mal fasting glucose and glycosylated haemoglobin at 12 months,
which were reported as 31% in the gastric bypass group and 47% in
the sleeve gastrectomy group. The study also reported the propor-
tion with impaired fasting glucose and normal glycosylated hae-
moglobin, the use of oral hypoglycaemic medication and insulin
(see Analysis 3.12). No analysis of statistical differences between
groups were reported for any of these outcomes. Nogués 2010 re-
ported normalisation of insulin resistance in patients who fulfilled
criteria for insulin resistance at baseline and also withdrawal of
diabetic medication among a subgroup of patients who had dia-
betes at baseline, but neither of these outcomes differed notably
between the study groups (no statistical analysis was reported).
Peterli 2012 found no statistically significant differences between
interventions (P > 0.05) in the proportion of patients who dis-
continued medication for type 2 diabetes (67.9% versus 57.7%,
respectively) or experienced diabetes improvement (28.6% versus
42.3%, respectively). Paluszkiewicz 2012 also reported no statis-
tically significant difference in the proportion of people who had
type 2 diabetes at baseline and experienced resolution at 12 months
(gastric bypass: 9 of 14 (64.3%) versus sleeve gastrectomy: 4 of
10 (40%)). Schauer 2012, who limited inclusion to people with
type 2 diabetes, reported the proportion of people with HbAlc
6% or below and found that this did not differ between groups.
The proportion of participants taking no diabetes medications at
12 months appeared to be higher in the laparoscopic Roux-en-Y
gastric bypass group compared with the laparoscopic sleeve gas-
trectomy group but no P value was reported. The quality of the
evidence for diabetes was low.

Three RCTs reported resolution or improvement of hypertension
at 12 months (Paluszkiewicz 2012; Peterli 2012) or at three years

(Karamanakos 2008). However, none of these outcomes differed
significantly between the Roux-en-Y gastric bypass and sleeve gas-
trectomy groups (data are displayed in Analysis 3.13).

Four RCTs reported outcomes related to dyslipidaemia (data
are displayed in Analysis 3.14). The outcomes included reso-
lution or improvement of high-density lipoprotein and triglyc-
erides three years after surgery relative to pre-specified thresholds
(Karamanakos 2008), resolution of dyslipidaecmia at 12 months
(Paluszkiewicz 2012), improvement or cure of dyslipidacmia after
one year (Peterli 2012) and abnormal triglycerides at 12 months
(Vix 2013). The frequency of resolution of dyslipidaemia after
12 months was statistically significantly higher following laparo-
scopic Roux-en-Y gastric bypass (41.9%) than following laparo-
scopic sleeve gastrectomy (16.1%) (P < 0.05, Paluszkiewicz 2012),
but none of the other lipidaemia-related outcomes differed signif-
icantly between the study groups.

One RCT reported metabolic syndrome (data are displayed in
Analysis 3.15). The proportion with resolution of metabolic syn-
drome after one year did not differ statistically significantly be-
tween the study groups (Schauer 2012).

Two RCTs reported obstructive sleep apnoea (data are displayed
in Analysis 3.16). The proportions of patients experiencing reso-
lution or improvement after one year did not differ significantly
between the laparoscopic Roux-en-Y gastric bypass and laparo-
scopic sleeve gastrectomy study groups in either of the two RCTs
(Karamanakos 2008; Peterli 2012).

Other co-morbidities that were reported in the RCTs were the
frequency of resolution, improvement or new onset of gastro-oe-
sophageal reflux disease (Karamanakos 2008; Peterli 2012), im-
provement or cure of back/joint pain, hyperuricaemia, and de-
pression (Peterli 2012), and resolution or improvement of degen-
erative arthritis and menstrual irregularities (Karamanakos 2008)
(data are displayed in Analysis 3.17). Among these outcomes, only
one differed significantly between the study groups: Peterli 2012
found that proportionally more patients who underwent laparo-
scopic Roux-en-Y gastric bypass than laparoscopic sleeve gastrec-
tomy experienced remission or improvement in existing pre-op-
erative gastro-oesophageal reflux disease (76.5% versus 50%; P =
0.008). Karamanakos 2008, however, found no difference in this
outcome, with resolution or improvement occurring in all patients
in both groups.

All of the patients in Lee 2011 had pootly controlled type 2 dia-
betes and the aim of the trial was to examine the effects of simplified
laparoscopic mini-gastric bypass with duodenum exclusion com-
pared with laparoscopic sleeve gastrectomy without duodenum ex-
clusion in treating type 2 diabetes. The primary outcome was the
proportion of patients who achieved remission of type 2 diabetes.
Nearly all the patients who underwent gastric bypass achieved re-
mission (93%) compared to 47% of patients who underwent la-
paroscopic sleeve gastrectomy (P = 0.02). Successful treatment of
diabetes (for definition see Analysis 3.12) was achieved in signif-
icantly more participants in the gastric bypass group (57%) than
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the sleeve gastrectomy group (0%) (P < 0.001). Furthermore, pro-
portionally fewer patients in the gastric bypass group than in the
sleeve gastrectomy group had metabolic syndrome at 12 months
(6.6% (n = 2) versus 60.0% (n = 18), P < 0.001) (Analysis 3.15).
However, the authors did not report the proportion of patients in
each group with metabolic syndrome at baseline, so it is unclear
whether or not this difference was due to the surgical procedures
or baseline imbalances between groups.

Secondary outcomes

Adpverse events, mortality and revision rates

Four of the six RCTs that compared laparoscopic Roux-en-Y gas-
tric bypass against laparoscopic sleeve gastrectomy explicitly re-
ported mortality. Karamanakos 2008, Keidar 2013 and Schauer
2012 stated that no deaths occurred in either group during the
study and Peterli 2012 stated that there was one death in the la-
paroscopic Roux-en-Y gastric bypass group and none in the la-
paroscopic sleeve gastrectomy group.

Four RCTs comparing laparoscopic procedures provided some in-
formation about complications and additional operative proce-
dures. Nogués 2010 reported that there were no complications
during or after surgery in either study group, with no further de-
tails or definitions given.

Karamanakos 2008 reported that there were no conversions to
open surgery and no intraoperative and post-operative compli-
cations. Karamanakos 2008 reported that both the laparoscopic
Roux-en-Y gastric bypass and laparoscopic sleeve gastrectomy
groups had the same numbers of early major post-operative com-
plications (2/30; 7%) and late major post-operative complica-
tions (1/30; 3%) and that neither group experienced any dys-
phagia or obstruction at any time or required any conversions
from laparoscopic to open surgery. The early major complications
that occurred were intestinal obstruction and enterocutaneous fis-
tula in the laparoscopic Roux-en-Y gastric bypass group (both re-
vised by open surgery); and, in the laparoscopic sleeve gastrectomy
group, gastric obstruction (revised by reoperation and supplemen-
tal gastric resection) and leakage at the cardio-oesophageal junc-
tion (managed with intravenous (IV) antibiotics and drainage).
The late major complications were ileus obstruction in the la-
paroscopic Roux-en-Y gastric bypass group (managed conserva-
tively) and abdominal abscess in the laparoscopic sleeve gastrec-
tomy group (managed by drainage and antibiotics).

Peterli 2012 reported one surgical conversion in each group and
that similar numbers of patients in the laparoscopic Roux-en-Y
gastric bypass and laparoscopic sleeve gastrectomy groups under-
went additional operations (26 (23.6%) versus 36 (33.6%), P =
0.09). Similar proportions of patients in the laparoscopic Roux-
en-Y gastric bypass and laparoscopic sleeve gastrectomy groups ex-
perienced a complication within 30 days of surgery (17.2% versus

8.4%, P = 0.067). Eleven laparoscopic Roux-en-Y gastric bypass
patients had a major complication compared with two laparo-
scopic sleeve gastrectomy patients (P value not provided). Five pa-
tients in the laparoscopic Roux-en-Y gastric bypass group (4.5%)
and one patient in the laparoscopic sleeve gastrectomy group had
a severe complication requiring reoperation (P = 0.21). Other re-
ported complications one year after surgery in the Peterli 2012
study were severe gastro-oesophageal reflux disease symptoms (two
patients in the laparoscopic sleeve gastrectomy group), anasto-
motic ulcer at the gastro-enterostomy (one patient in the laparo-
scopic Roux-en-Y gastric bypass group) and stricture requiring en-
doscopic dilatation (one patient in the laparoscopic Roux-en-Y
gastric bypass group). One year after surgery, none of the patients
underwent further surgery for insufficient weight loss or internal
hernia.

Schauer 2012 reported the proportion of patients with serious ad-
verse events who required hospitalisation (22% following laparo-
scopic Roux-en-Y gastric bypass and 8% following laparoscopic
sleeve gastrectomy); the most commonly reported serious adverse
events were requirement for intravenous infusion for dehydration,
reoperation, blood transfusions, gastro-intestinal leak and arrhyth-
mias. Other adverse events were also reported, the most common
event was a hypoglycaemic episode, which occurred in 56% of
participants treated with laparoscopic Roux-en-Y gastric bypass
and 80% of participants treated with laparoscopic sleeve gastrec-
tomy. No statistical analyses were reported for differences between
groups.

Three of the RCTs reported micronutrient deficiencies. In the
Peterli 2012 RCT, within one year after surgery, similar propor-
tions of patients in the laparoscopic Roux-en-Y gastric bypass and
laparoscopic sleeve gastrectomy groups experienced micronutrient
deficiency (24.5% versus 26.2%, P value not reported). The au-
thors stated that the most frequent deficiency was vitamin D. Vita-
min B12 deficiency occurred in 15 laparoscopic Roux-en-Y gastric
bypass and 7 laparoscopic sleeve gastrectomy patients (P < 0.12).
Karamanakos 2008 also reported the proportions of patients in
each group who had a range of nutritional deficiencies three years
after surgery. Of these, vitamin B12 deficiency was more frequent
in the laparoscopic Roux-en-Y gastric bypass group (24%) than
the laparoscopic sleeve gastrectomy group (4%), but this differ-
ence was not statistically significant (P = 0.05). Vix 2013 reported
that the proportion of participants with vitamin D deficiency was
lower in those treated with sleeve gastrectomy than those under-
going gastric bypass (48% versus 82% respectively, no P value re-
ported). Baseline rates of vitamin D deficiency were 84.6% and
85.7% for the two groups, respectively.

The single RCT that compared open Roux-en-Y gastric bypass
against laparoscopic sleeve gastrectomy reported that no deaths
occurred in either group during the study (Paluszkiewicz 2012).
Both groups had similar lengths of hospital stay (median six days)
and frequencies of ‘early morbidity’ (< 30 days after surgery: leak,
bleeding, venous thrombosis, wound infection, wound fluid col-
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lection) (Roux-en-Y gastric bypass 16.6%, laparoscopic sleeve gas-
trectomy 19.4%). Both groups also had similar overall frequen-
cies of ‘late morbidity’ (=30 days after surgery: incisional her-
nia, cholelithiasis, serum iron deficiency, serum vitamin B12 de-
ficiency) (both groups 61.1%). The most notable differences be-
tween groups, none of which were statistically significant, were:
reoperations wete required in two laparoscopic sleeve gastrectomy
patients (reasons reported) but not in any Roux-en-Y gastric by-
pass patients; there were three major complications in the laparo-
scopic sleeve gastrectomy group but none in the Roux-en-Y gastric
bypass group; and vitamin B12 deficiency affected more patients
in the Roux-en-Y gastric bypass group (30.6%) than the laparo-
scopic sleeve gastrectomy group (13.8%).

Lee 2011 reported that there were no deaths in either the sim-
plified laparoscopic mini-gastric bypass with duodenum exclusion
or laparoscopic sleeve gastrectomy without duodenum exclusion
groups. One patient in each group experienced a complication
that required hospitalisation for “conservative treatment” and three
patients in each group (10%) experienced minor complications.
There were no major complications among patients who under-

went either surgical procedure.

4. Comparisons of different surgical procedures:
gastric bypass versus biliopancreatic diversion with
duodenal switch (laparoscopic or open)

One RCT (Hedberg 2012) compared open Roux-en-Y gastric by-
pass against open biliopancreatic diversion with duodenal switch
in patients with a BMI greater than 48, and another RCT (Aasheim
2009) compared laparoscopic Roux-en-Y gastric bypass against la-
paroscopic biliopancreatic diversion with duodenal switch in pa-
tients with a BMI of 50 to 60. Both trials had a high risk of selec-
tive reporting and “other’ bias.

Primary outcomes

Measures of weight change, fat content or fat distribution

Mean BMI was lower two years following biliopancreatic diversion
with duodenal switch than following Roux-en-Y gastric bypass
(BMI 30.1 (95% CI 28.5 to 31.7) versus BMI 37.5 (95% CI 36.0
t039.1)) in Aasheim 2009. Both studies found that biliopancreatic
diversion with duodenal switch resulted in a greater BMI reduction
than gastric bypass (data are displayed in Analysis 4.2): mean 23.2
(SD 6.9) BMI units versus mean 16.2 (SD 4.9) BMI units at four
years, P < 0.001 (Hedberg 2012); and mean 24.8 (95% CI 23.0
to 26.5) versus mean 17.3 (95% CI 15.7 to 19.0) at two years,
P <0.001 (Aasheim 2009), respectively. The pooled end-of-study
mean BMI loss was statistically significantly lower in the gastric
bypass group than the biliopancreatic diversion with duodenal
switch group (MD -7.3 kg/m? (95% CI -9.3 to -5.4; P < 0.00001;
107 participants; 2 trials; moderate quality evidence; Analysis 4.3).

Percentage of excess BMI loss was also consistently lower in the
gastric bypass group (data are displayed in Analysis 4.4). In the
Hedberg 2012 RCT, the mean percentage excess BMI loss after
four years was 80% (SD 15%) and 51% (SD 23%) in the bil-
iopancreatic diversion and gastric bypass groups, respectively (P
<0.001). In the Aasheim 2009 RCT, the mean percentage excess
BMI loss after one year was 74.8% (SD 11.2%) and 54.4% (SD
12.8%) in the biliopancreatic diversion and gastric bypass groups,
respectively (P < 0.001). The end-of study pooled mean percent-
age excess BMI loss was statistically significantly lower following
gastric bypass than following biliopancreatic diversion with duo-
denal switch (MD -23% (95% CI -31 to -15); P < 0.00001; 107
participants; 2 trials; Analysis 4.5). Additionally, Hedberg 2012
reported that proportionally fewer patients in the biliopancreatic
diversion with duodenal switch group failed to achieve a greater
than 50% loss of excess BMI (4.8% versus 40.0%, P < 0.001)
(Analysis 4.9).

Of the two RCTs, only Aasheim 2009 reported weight outcomes in
kilograms. The absolute weight at one and two years was higher in
the gastric bypass group than the biliopancreatic diversion group
(statistical analysis of differences between groups not reported,
Analysis 4.6). After two years the biliopancreatic diversion group
had lost more weight than the gastric bypass group (-73.5 kg (95%
CI -79.0 to -68.1)) compared to -50.6 kg (95% CI -55.8 to -
45.4), P <0.001) (Analysis 4.7). After two years, the percentage of
body weight loss was lower in the gastric bypass group (statistical
analysis of differences between groups not reported, Analysis 4.8).
Other outcomes related to weight loss were reported only by
Aasheim 2009 (data are displayed in Analysis 4.9). Between base-
line and two years, the biliopancreatic diversion with duodenal
switch group showed greater mean improvements than the gastric
bypass group in waist circumference, hip circumference and sagit-
tal diameter (P < 0.001 for all comparisons). There was no sta-
tistically significant difference between the procedures in the per-
centage of weight lost as fat-free mass at two years (mean between-
group difference 1.0 percentage points (95% CI -2.4 to 4.4); P
= 0.54). At two years, none of the patients who underwent bil-
iopancreatic diversion with duodenal switch had a BMI of 40 or
more compared to 26% of patients who underwent gastric bypass

(P =0.000).

Health-related quality of life

Health-related quality of life was measured in the Aasheim 2009
RCT only, using the Norwegian and Swedish versions of the SF-
36 (data are displayed in Analysis 4.10). The only statistically
significant difference between groups in improvement in health-
related quality of life between baseline and two years was that
patients who underwent biliopancreatic diversion with duodenal
switch reported less improvement in bodily pain than patients
who underwent gastric bypass (mean improvement: 8.6 (95% CI

-2 to 19.2) points versus 28.8 (95% CI 18.9 to 38.8) points, P
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= 0.003). No statistically significant difference between groups in
mean change from baseline on the obesity-related problems scale
was reported by Aasheim 2009 (Analysis 4.11). The quality of the

evidence was very low .

Obesity-related comorbidities

Both RCTs provided limited information on the effects of the
weight-loss interventions on comorbidities related to either dia-
betes (Hedberg 2012) or sleep (Aasheim 2009). Hedberg 2012
reported that at three years after surgery all patients (100%) in
the biliopancreatic diversion with duodenal switch group had an
HbAIclevel of less than 5% compared to 82% of patients who had
undergone gastric bypass (P value not reported) (Analysis 4.12).
Medication use was measured in a patient self-report questionnaire
at > 2 years after surgery, but Hedberg 2012 has not reported
these data. Aasheim 2009 reported there were no statistically sig-
nificant differences between the procedures in the number of pa-
tients reporting snoring and sleep apnoea symptoms (P > 0.05 for
all reported symptoms) at two years (detailed questionnaire data
reported but not tabulated here). The authors reported that the
numbers of patients in the whole sample using antihypertensive
drugs, insulin and lipid-lowering therapy with statins reduced af-
ter surgery, but they did not provide a breakdown of medication
use by treatment group. The quality of the evidence for diabetes
was very low.

Secondary outcomes

Adverse events, mortality and revision rates

In the Hedberg 2012 RCT using open surgery, there was one death
in the biliopancreatic diversion with duodenal switch group, due
to pulmonary embolism, and none in the gastric bypass group (P
=0.511) (Appendix 7). Aasheim 2009 reported no deaths in pa-
tients undergoing either procedure laparoscopically (Appendix 7).
Hedberg 2012 reported that two patients in the biliopancreatic
diversion with duodenal switch group and one in the gastric by-
pass group underwent reoperation (P = 0.516) for suspected peri-
operative leaks (with negative findings for the patient who under-
went gastric bypass). None of the patients in either group received
revisional surgery. Aasheim 2009 found that similar numbers of
patients in the gastric bypass and biliopancreatic diversion with
duodenal switch groups underwent reoperation in the perioper-
ative period of up to 30 days after surgery (two versus one, P =
1.000) and between the end of the perioperative period and one
year post-surgery (none versus three, P = 0.107). Three patients in
the gastric bypass compared to seven patients in the biliopancreatic
diversion with duodenal switch groups underwent a new surgical
procedure between the end of the perioperative period and two

years follow-up, but this difference was not statistically significant
(P =0.155).

Hedberg 2012 reported that in the biliopancreatic diversion with
duodenal switch group, one patient (4%) was readmitted to hos-
pital for cholecystitis and three (13%) for incisional hernia repair.
In the gastric bypass group, one patient (4%) was readmitted to
hospital for abdominal pain and two (9%) for incisional hernia.
Aasheim 2009 reported that similar numbers of patients in each
group were readmitted to hospital during the perioperative period
(4 patients in each group, P = 1.000), and between the end of
the perioperative period and two years after surgery (7 patients in
the gastric bypass group versus 16 patients in the biliopancreatic
diversion with duodenal switch group, P = 0.28).

Surgery complications reported in Hedberg 2012 are shown in
Appendix 9. Aasheim 2009 found that the number of patients with
complications during the perioperative period or late complica-
tions were similar between groups. Aasheim 2009 found that the
proportion of patients who experienced adverse events between
surgery and two years follow-up was higher in the biliopancre-
atic diversion with duodenal switch group than the gastric bypass
group (62% (n = 18) versus 32% (n = 10), P = 0.021), with a va-
riety of adverse events reported in each group (see Appendix 10).

5. Comparisons of different surgical procedures:
laparoscopic gastric bypass versus laparoscopic
duodenojejunal bypass with sleeve gastrectomy

One RCT with an uncertain risk of bias across all domains com-
pared laparoscopic duodenojejunal bypass with sleeve gastrectomy
against laparoscopic Roux-en-Y gastric bypass (Praveen Raj 2012).

Primary outcomes

Measures of weight change, fat content or fat distribution

At 12 months follow-up there were no statistically significant dif-
ferences in BMI (Analysis 5.1), excess weight loss Analysis 5.2), or
percentage excess weight loss (Analysis 5.3) between laparoscopic
duodenojejunal bypass with sleeve gastrectomy and laparoscopic
Roux-en-Y gastric bypass. The quality of the evidence was very
low.

Health-related quality of life
Health-related quality of life was not assessed by Praveen Raj 2012.

Obesity-related comorbidities

Atbaseline, 20 (71%) of participants in the laparoscopic duodeno-
jejunal bypass with sleeve gastrectomy group and 16 (55%) in the
laparoscopic Roux-en-Y gastric bypass group had diabetes. There
were no statistically significant differences between groups in the
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proportion with a ‘complete remission’ or an ‘improvement’ in dia-
betes (Analysis 5.4). The study appeared to use different criteria for
an improvement in diabetes in each arm, which may have a bear-
ing on the results seen. Hypertension was seen in 36% and 41%
of participants in the two groups respectively at baseline. There
were no statistically significant differences between the two surgi-
cal procedures in the proportions of participants in the categories
‘remission’, ‘improvement’ or ‘no improvement’ of hypertension
(Analysis 5.4). However, the timing of the assessment of these co-
morbidities was not stated in the trial publication. (Analysis 5.4).
The quality of the evidence for diabetes was very low.

Secondary outcomes

Adverse events, mortality and revision rates

No deaths in either group were reported in the RCT by Praveen
Raj 2012. One adverse event was reported in the laparoscopic
duodenojejunal bypass with sleeve gastrectomy group only. This
was an internal herniation through the retrocolic window one
month after surgery. It is unclear if any other adverse events were

measured or monitored during the study.

6. Comparisons of different surgical procedures:
laparoscopic adjustable gastric banding versus
laparoscopic isolated sleeve gastrectomy

One RCT (Himpens 2006) with an uncertain risk of bias across all
domains compared laparoscopic adjustable gastric banding with
laparoscopic isolated sleeve gastrectomy.

Primary outcomes

Measures of weight change, fat content or fat distribution

Himpens 2006 reported that the reduction in BMI was statisti-
cally significantly greater in participants in the laparoscopic iso-
lated sleeve gastrectomy group than the laparoscopic adjustable
gastric banding group three years after surgery (27.5 versus 18,
P < 0.0004, Analysis 6.1). Weight loss (three years: 29.5 kg ver-
sus 17 kg, P < 0.0001, Analysis 6.2) and the proportion of excess
weight loss at one year (57.7% versus 41.4%, P = 0.0004) and
three years after surgery (66% versus 48%, P = 0.0025) (Analysis
6.3) were also statistically significantly improved in laparoscopic
isolated sleeve gastrectomy participants in comparison to the la-
paroscopic adjustable gastric banding participants. All of these
data were presented by the trial authors as medians and ranges, so
care should be taken when interpreting the results. The quality of
the evidence was very low.

Health-related quality of life
Quality of life was not assessed by Himpens 2006.

Obesity-related comorbidities

At baseline, gastro-oesophageal reflux disease requiring drug ther-
apy with proton pump inhibitors was a problem for 15% (6/40) of
the laparoscopic adjustable gastric banding participants and 20%
(8/40) of the participants in the laparoscopic isolated sleeve gas-
trectomy group. After one year, gastro-oesophageal reflux disease
had resolved in 83% and 75% of these participants in the two
groups respectively, and this remained the same at three years (sta-
tistical significance was not reported) (Analysis 6.4). In those with-
out gastro-oesophageal reflux disease at baseline, no statistically
significant differences in rates of appearance of gastro-oesophageal
reflux disease between the intervention groups were observed at
one year (laparoscopic adjustable gastric banding 3/34 (8.8%),
versus laparoscopic isolated sleeve gastrectomy 7/32 (21.8%), P =
not significant (ns)) or three years [(laparoscopic adjustable gastric
banding 7/34 (20.5%) versus laparoscopic isolated sleeve gastrec-
tomy 1/32 (3.1%), P = ns).

Secondary outcomes

Adverse events, mortality and revision rates

No early postoperative complications were seen in the laparoscopic
adjustable gastric banding group of the Himpens 2006 RCT. Two
participants in the laparoscopic isolated sleeve gastrectomy group
(5%) had an early post operative complication; both required re-
visional surgery and in one this was a total gastrectomy due to gas-
tric ischaemia (Appendix 9). Late complications requiring surgery
were observed in the laparoscopic adjustable gastric banding par-
ticipants, with three pouch dilations (treated with band removal
in two and conversion to Roux-en-Y gastric bypass in one); one
gastric erosion (treated with Roux-en-Y gastric bypass) and three
disconnections of the port (treated with reconnection). There were
no late complications requiring surgery in the laparoscopic isolated
sleeve gastrectomy group. Complications not requiring surgery
that were observed at one and three years can be seen in Appendix
10. There appeared to be higher frequencies of complications in
the laparoscopic adjustable gastric banding group than in the la-
paroscopic isolated sleeve gastrectomy group but this is based on
observation of the data only, as no statistical analysis was under-
taken.

Inaddition, two participants in each group had ‘insufficient weight
loss’ noted as a complication in the Himpens 2006 study. The
two participants in the laparoscopic adjustable gastric banding
group were converted to Roux-en-Y gastric bypass and the two
participants in the laparoscopic isolated sleeve gastrectomy group
were converted to laparoscopic duodenal switch.
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7. Comparisons of different surgical procedures:
laparoscopic gastric imbrication versus laparoscopic
sleeve gastrectomy

One unpublished RCT (Sharma 2013) with a high risk of other’
bias compared laparoscopic gastric imbrication with laparoscopic

sleeve gastrectomy.

Primary outcomes

Measures of weight change, fat content or fat distribution

Sharma 2013 reported that there were no statistically significant
differences in mean BMI (Analysis 7.1) or excess weight loss
(Analysis 7.2) between those treated with laparoscopic gastric im-
brication and those treated with laparoscopic sleeve gastrectomy
at 12 months or at 3 years. The quality of the evidence was very

low (GRADE).

Health-related quality of life
Health-related quality of life was not assessed by Sharma 2013.

Obesity-related comorbidities

Comorbidities were not reported by Sharma 2013.

Secondary outcomes

Adpverse events, mortality and revision rates

No major complications were seen in the laparoscopic sleeve gas-
trectomy group of the Sharma 2013 trial. In the laparoscopic gas-
tric imbrication group, two (16.7%) of participants had major
complications requiring reoperation (Appendix 9), one of which
was a conversion to a sleeve gastrectomy (Appendix 9). However,
the authors noted that the surgeons were less experienced in this
procedure.
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ADDITIONAL SUMMARY OF FINDINGS [Explanation]

Laparoscopic gastric bypass compared with laparoscopic adjustable gastric banding for obesity

Patient or population: participants with obesity
Settings: any

Intervention: laparoscopic gastric bypass
Comparison: laparoscopic adjustable gastric banding

Outcomes lllustrative comparative risks* (95% Cl) Relative effect No of participants Quality of the evidlence Comments
(95% Cl) (studies) (GRADE)

Assumed risk Corresponding risk

Laparoscopic adjustable Laparoscopic gastric by-

1€

gastric banding pass
BMI at study end [kg/m2] The mean BMI at study The mean BMI at study - 265 DODO -
Follow-up: 1to 10 years end ranged across con- end in the intervention (3) moderate®
trol groups from 36 to 37 groups was 5.2 lower (6.
4 10 4.0 lower)
Health-related quality of See comment See comment Not estimable 250 SO00 Data not reported. Trial
life 1) very low” states that scores were
Short Form Health Survey comparable to US norms
(SF-36) in both groups
Follow-up: mean 12
months
Comorbidities:diabetes See comment 51 DOO0O Only one participant had
Follow-up: 10 years (1) very lowe diabetes at baseline, this
was not observed after 5
years of follow-up
Mortality See comment 301 SDBO 2 studies reported data:
Follow-up: 4 to 10 years (2) moderate? 1 death was observed in

the laparoscopic gastric
bypass group
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Serious adverse events See comment See comment Not estimable See comment See comment Not reported

(SAEs)

Reoperations [%] See comment See comment Not estimable 240 DOO0O 2 studies reported data:
Follow-up: 4 to 10 years (2) very lowe 12.6% to 28.6% vs 12.

8% to 40.9% in the la-
paroscopic gastric by-
pass group vs laparo-
scopic adjustable gastric
banding group, respec-
tively

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
BMI: body mass index; Cl: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

4Downgraded by one level because of high or unclear risk of attrition bias

bDowngraded by three levels because of one trial only with few participants and high risk of attrition bias

¢Downgraded by three levels because of one trial only with few participants and high risk of selective reporting and ‘other’ bias
4Downgraded one level because only 2 of 3 studies provided data

¢Downgraded by three levels because of inconsistent reporting, risk of bias and imprecision; data partly reported as revision rates/
reoperations, however not specified as SAEs
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Laparoscopic gastric bypass compared with laparoscopic sleeve gastrectomy for obesity

Patient or population: participants with obesity
Settings: any

Intervention: laparoscopic gastric bypass
Comparison: laparoscopic sleeve gastrectomy

Relative effect
(95% ClI)

Outcomes lllustrative comparative risks* (95% Cl)

Assumed risk Corresponding risk

Laparoscopic  sleeve Laparoscopic Roux-en-Y

No of participants
(studies)

Quality of the evidence
(GRADE)

Comments

gastrectomy gastric bypass

BMI at study end [kg/m2] The mean BMI at study The mean BMI at study - 353 DDOO -

Follow-up: 12 to 36 end ranged across con- end in the intervention (6) low

months trol groups from 27 to 33 groups was 0.2 lower (1.

8 lower to 1.3 higher)

Health-related quality of See comment See comment - 217 DOO0 Interim analysis showed

life (1) very low?” no statistically signifi-
cant differences between

Follow-up: mean 12 groups

months

Comorbidities: diabetes See comment See comment Not estimable 353 elele) Diabetes was reported

[different definitions (6) lowe in different ways by

used] the studies but no rele-

Follow-up: 12 to 36 vant difference between

months groups was found

Mortality See comment See comment Not estimable 600 SBP0O 6 studies reported data: 1

Follow-up: 12 to 36 (6) moderate? death was observed in the

months laparoscopic Roux-en-Y

gastric bypass group
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Serious adverse events See comment See comment Not estimable 217 SO00
(SAEs) [%] (1) very lowe¢
Follow-up: 12 months

1 study reported data: 4.
5% in the laparoscopic
gastric bypass group and
0.9% in the laparoscopic
sleeve gastrectomy group

Reoperations [%] See comment See comment Not estimable 277 OO0
Follow-up: 12 months (2) very lowe¢

2 of 6 studies reported
data: 6.7% to 23.6% in
the laparoscopic gastric
bypass group and 3.3% to
33.6% inthe laparoscopic
sleeve gastrectomy group

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the

assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
BMI: body mass index; Cl: confidence interval

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

4Downgraded by two levels because of inconsistency, imprecision and some trials showing attrition bias

bDowngraded by three levels because one trial only with few participants and high risk of performance, detection and ‘other’ risk of bias
¢Downgraded by two levels because of few patients and few events, and some studies showing high risk of attrition, performance,
detection and selective reporting bias

4Downgraded by one level because only 6 of 8 studies provided data

¢Downgraded by three levels because of inconsistent reporting, risk of bias and imprecision
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Gastric bypass compared with biliopancreatic diversion with duodenal switch for obesity

Patient or population: participants with obesity

Settings: any

Intervention: gastric bypass (open or laparoscopic)
Comparison: biliopancreatic diversion with duodenal switch (open or laparoscopic)

Outcomes

lllustrative comparative risks* (95% Cl)

Relative effect

No of participants

Quality of the evidence

Comments

(95% ClI) (studies) (GRADE)

Assumed risk Corresponding risk

Biliopancreatic  diver- Gastric bypass

sion with duodenal

switch
BMI reduction at study The mean BMI reduc- The mean BMI reduction - 107 SPB0 >
end [kg/m?] tion at study end ranged at study end in the inter- 2) moderate®
Follow-up: 24 to 48 across control groups vention groups was 7.3
months from 23 to 25 lower (9.3 lower to 5.4

lower)
Health-related quality of See comment See comment Not estimable 60 DOO00O Only 1 of 8 SF-36 do-
life (1) very low” mains showed a statis-
Follow-up: 24 months tically significant differ-
ence in favour of gastric
bypass

Comorbidities: diabetes See comment See comment Not estimable 60 DOO00O Three years after surgery
Follow-up: 24 to 48 (1) very low? 82% to 100% of partici-
months pants had an HbA1c <5%
Mortality See comment See comment Not estimable 107 SleLe) One death was observed
Follow-up: 24 to 48 2) moderate® in the open biliopancre-
months atic diversion with duode-

nal switch group
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Serious adverse events See comment See comment Not estimable See comment See comment Not reported

(SAEs)

Reoperations [%] See comment See comment Not estimable 107 DO0O0 Both studies reported
Follow-up: 24 to 48 (2) very lowe data: 4.3% to 16.1%
months vs 8.3% to 27.6% in

the gastric bypass group
vs biliopancreatic diver-
sion with duodenal switch
group, respectively

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the

assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
BMI: body mass index; Cl: confidence interval; RR: risk ratio; SF: short-form survey

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

“Downgraded by one level because of few trials and participants, and risk of ‘other’ bias
bDowngraded by three levels because of one trial only with few participants, indirectness, selective reporting and ‘other’ risk of bias
¢Downgraded by three levels because of few trials and participants, risk of bias and inconsistency
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Laparoscopic gastric bypass compared with laparoscopic duodenojejunal bypass with sleeve gastrectomy for obesity

Patient or population: participants with obesity

Settings: any

Intervention: laparoscopic gastric bypass
Comparison: laparoscopic duodenojejunal bypass with sleeve gastrectomy

Outcomes lllustrative comparative risks* (95% Cl) Relative effect No of participants Quality of the evidlence Comments
(95% ClI) (studies) (GRADE)

Assumed risk Corresponding risk

Laparoscopic duodeno- Laparoscopic gastric by-

jejunal bypass with pass

sleeve gastrectomy
BMI at study end [kg/m2] The mean BMI at study The mean BMI at study - 57 DOOO -
Follow-up:  mean 12 end in the control group end in the intervention (1) very low¢

months

was

group was 0.7higher (0.

28.2 3 lower to 1.6 higher)
Health-related quality of See comment See comment Not estimable See comment See comment
life
Comorbiditites: diabetes See comment See comment Not estimable o7 SO00O Reports no difference in
[Proportions  with com- (1) very low complete or partial remis-
plete remission and par- sion of diabetes in those
tial remission] with diabetes at baseline
Follow-up: mean 12
months
Mortality See comment See comment Not estimable 57 SO00 No deaths in either group
Follow-up: mean 12 (1) very low were reported
months
Serious adverse events See comment See comment Not estimable See comment See comment Not reported

(SAES)
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Reoperations [%] See comment See comment Not estimable See comment See comment Not reported

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
BMI: body mass index; Cl: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

4Downgraded by three levels due to one trial only with few participants and unclear risk of bias across all domains
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Laparoscopic adjustable gastric banding compared with laparoscopic isolated sleeve gastrectomy for obesity

Patient or population: participants with obesity
Settings: any
Intervention: laparoscopic adjustable gastric banding

Comparison: laparoscopic isolated sleeve gastrectomy

Outcomes lllustrative comparative risks* (95% Cl) Relative effect No of participants Quality of the evidlence Comments
(95% ClI) (studies) (GRADE)

Assumed risk Corresponding risk

Laparoscopic isolated Laparoscopic adjustable

sleeve gastrectomy gastric banding
Reduction in BMI [kg/ The mean reduction in The mean reduction in - 80 DOO0O -
m?] BMI in the control group BMI in the intervention (1) very low?
Follow-up: mean 36 was group was
months 21.5 9.5 lower”
Health-related quality of See comment See comment Not estimable See comment See comment Not reported
life
Comorbidities: diabetes See comment See comment Not estimable See comment See comment Not reported
Mortality See comment See comment Not estimable See comment See comment Not reported
Serious adverse events See comment See comment Not estimable See comment See comment Not reported
(SAEs)
Reoperations [%] See comment See comment Not estimable 80 SO00 20% in the laparoscopic
Follow-up: mean 36 (1) very low? gastric banding group and
months 10% in the laparoscopic

isolated sleeve gastrec-
tomy group
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*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
BMI: body mass index; Cl: confidence interval

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

4Trial reports median (range), P = 0.0004
bDowngraded by three levels due to one trial only with few participants and unclear risk of bias across all domains
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Laparaoscopic gastric imbrication compared with laparoscopic sleeve gastrectomy for obesity

Patient or population: participants with obesity

Settings: any

Intervention: |laparoscopic gastric imbrication
Comparison: laparoscopic sleeve gastrectomy

Outcomes lllustrative comparative risks* (95% Cl) Relative effect No of participants Quality of the evidlence Comments
(95% ClI) (studies) (GRADE)

Assumed risk Corresponding risk

Laparoscopic  sleeve Laparaoscopic gastric

gastrectomy imbrication
BMI at study end [kg/m2] The mean BMI at study The mean BMI at study - 30 DOO0O -
Follow-up: mean 36 end in the control group end in the intervention (1) very low
months was 32.1 group was 4.8 higher (0.

1 lower to 9.7 higher)

Health-related quality of See comment See comment Not estimable See comment See comment Not reported
life
Comorbidities See comment See comment Not estimable See comment See comment Not reported
Mortality See comment See comment Not estimable 30 DO0O0 No deaths occurred
Follow-up: mean 36 (1) very low
months
Serious adverse events See comment See comment Not estimable See comment See comment Not reported
(SAEs)
Reoperations [%] See comment See comment Not estimable 30 SO00 2 (16.7%) participants in
Follow-up: mean 36 (1) very low the laparoscopic gastric
months imbrication group
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*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
BMI: body mass index; Cl: confidence interval

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

aDowngraded by three levels due to one trial only with few participants, and high risk of ‘other’ bias and unclear risk of bias across the
other domains



DISCUSSION

Summary of main results

Surgery versus non-surgical interventions

Seven randomised controlled trials (RCTs) (one with a low risk
of selection bias and six of uncertain risk of selection bias) were
included. Regardless of the surgical intervention used or the type
of participants included, all studies found statistically significant
benefits on measures of weight change compared with no surgery
atone to two years follow-up. One RCT found more improvement
in five of eight domains of the SF-36 following laparoscopic ad-
justable gastric banding compared with no surgery, and one other
found more improvement in two of the eight domains, but in only
one of the two component scores (physical health). The RCTs of
people with type 2 diabetes found significantly higher remission
of the disease following surgery than conventional therapy or diet
only. The effects of surgery on hypertension and lipids were less
clear. All four of the RCTs reporting metabolic syndrome found
significantly fewer people with the syndrome after surgery. One
RCT of people with obstructive sleep apnoea found the propor-
tion who achieved ‘mild’ sleep apnoea at follow-up was higher in
the laparoscopic adjustable gastric banding group than the con-
ventional therapy group. All seven RCTs reported adverse events
from surgery (e.g. operative interventions, revisional surgery, port
site infection) and from conventional therapy (e.g. intolerance to
medication, acute cholecystitis, need for operative intervention,
gastrointestinal problems). Adverse events also occurred in the
non-surgery groups.

Comparisons of different surgical procedures

Laparoscopic gastric bypass versus laparoscopic adjustable
gastric banding

Three RCTs with uncertain risk of bias compared laparoscopic
Roux-en-Y gastric bypass against laparoscopic adjustable gastric
banding and showed that laparoscopic Roux-en-Y gastric bypass
achieved significantly greater weight loss and BMI reduction up to
five years after surgery compared to laparoscopic adjustable gastric
banding. The laparoscopic Roux-en-Y gastric bypass procedure
resulted in greater duration of hospitalisation and, in one RCT, a
greater number of late major complications when compared with
laparoscopic adjustable gastric banding. In another RCT, a high
proportion of the laparoscopic adjustable gastric banding group
required reoperation for band removal. The reliability of outcomes
from one of the RCTs may be questionable because relatively large
and unbalanced proportions of patients dropped out from each
study group after randomisation.

Gastric bypass versus sleeve gastrectomy

Laparoscopic or open Roux-en-Y gastric bypass and laparoscopic
sleeve gastrectomy all led to losses of weight and/or BMI but the
seven included studies did not provide a clear and consistent pic-
ture as to which procedure was better or worse for achieving loss of
weight or BMI. Overall, no statistically significant difference was
found between the procedures. All studies had a high or uncertain
risk of bias, generally with small sample sizes, limited duration of
follow-up and other methodological limitations.

Only one of the RCTs that compared Roux-en-Y gastric bypass
with sleeve gastrectomy reported health-related quality of life out-
comes (Peterli 2012). This study found similar health-related qual-
ity of life scores one year after surgery in both surgical groups. One
death occurred in one of the four studies that reported mortality,
and this was in the laparoscopic Roux-en-Y gastric bypass group
(Peterli 2012). Comorbidities, complications and additional sur-
gical procedures were reported in different ways in the different
RCTs but they did not differ significantly between the surgery
groups, except for improvement in pre-existing gastro-oesophageal
reflux disease, which improved in proportionally more patients in
the laparoscopic Roux-en-Y gastric bypass than laparoscopic sleeve
gastrectomy group in the Peterli 2012 RCT.

The one RCT (Lee 2011) that compared simplified laparoscopic
mini-gastric bypass with duodenum exclusion against laparoscopic
sleeve gastrectomy, found that gastric bypass may be superior to la-
paroscopic sleeve gastrectomy for weight loss and treating diabetes
in patients with type 2 diabetes and a BMI of > 25 to < 35, whilst
resulting in similar levels of complications. The risk of attrition
bias in this study was judged to be low, but the risk of selection
bias was uncertain and the risk of reporting bias was high.

Gastric bypass versus biliopancreatic diversion with
duodenal switch

Two RCTs found that biliopancreatic diversion with duodenal
switch resulted in greater weightloss than Roux-en-Y gastric bypass
in people with a very high BMI. Limited comorbidity data were
reported. In one RCT, biliopancreatic diversion with duodenal
switch was associated with more improvement in HbAlc levels; in
the other RCT, patient self-reported sleep apnoea symptoms were
similar between groups at two years. Adverse event rates, however,
were higher with biliopancreatic diversion with duodenal switch
and patients who underwent this procedure also experienced less
improvement in the bodily pain domain of health-related quality
of life two years after surgery than patients who underwent gastric
bypass. Hedberg 2012 had a high risk of performance bias, detec-
tion bias, reporting bias and other bias. Aasheim 2009 had a high
risk of reporting bias and other bias.

Laparoscopic gastric bypass versus laparoscopic
duodenojejunal bypass with sleeve gastrectomy
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In one small RCT with an uncertain risk of bias, BMI and excess
weight loss at 12 months follow-up were similar between laparo-
scopic duodenojejunal bypass with sleeve gastrectomy and laparo-
scopic Roux-en-Y gastric bypass. Rates of remission of diabetes
and hypertension were also similar between groups.

Laparoscopic adjustable gastric banding versus laparoscopic
isolated sleeve gastrectomy

On measures of weight, participants undergoing laparoscopic iso-
lated sleeve gastrectomy showed more improvement than partici-
pants undergoing laparoscopic adjustable gastric banding in a sin-
gle RCT with an uncertain risk of bias. Early complications requir-
ing surgery only occurred in the laparoscopic isolated sleeve gas-
trectomy group whilst late complications requiring surgery only
occurred in the laparoscopic adjustable gastric banding group.

Laparoscopic gastric imbrication versus laparoscopic sleeve
gastrectomy

One small unpublished RCT with a high risk of bias found no sig-
nificant differences in weight-loss outcomes between laparoscopic
gastric imbrication versus laparoscopic sleeve gastrectomy. Health-
related quality of life and comorbidities were not reported.

Overall completeness and applicability of
evidence

All 22 RCTs included in this review examined one or more of the
currently most commonly performed bariatric surgery procedures
in practice: gastric bypass, sleeve gastrectomy and adjustable gas-
tric banding. The majority compared surgical with non-surgical
procedures (seven RCTs) or gastric bypass with sleeve gastrectomy
(eight RCTs). The evidence-base for comparisons of other surgical
procedures was more limited, with only one to three RCTs avail-
able, making it difficult to draw conclusions about the relative ef-
fectiveness of some procedures.

The majority of participants included in the trials were women,
and, on average, participants were in their early 30s to early 50s
and were morbidly obese. However, greater benefit may occur
among younger adults who have a longer period to accrue benefit,
if weight loss and effects on comorbidity are maintained. Few
studies included participants aged over 60 years so the findings may
not be generalisable to older adults. Furthermore, expert opinion
indicates the patient populations included in the studies may not
fully represent those seen in clinical practice, because many focused
on low risk patients, and, until recently in the UK, much surgery
was performed on more unwell and generally more obese patients
with more advanced complications.

Part of the objective of the review was to examine the effects of
bariatric surgery on the control of obesity-related comorbidities.
Eighteen RCTs measured changes in comorbidities post-surgery,

but they differed in the conditions examined. Diabetes-related
outcomes and hypertension were most commonly assessed. How-
ever, there was variation in how studies measured and reported
outcomes, making it difficult to compare findings. For example,
measures of diabetes-related outcomes included remission or im-
provement in diabetes or insulin resistance, use of diabetes medi-
cations, and the proportion of patients achieving specified HbAlc
or fasting plasma glucose levels. Some studies used the term ’re-
solved’ regarding type 2 diabetes (e.g. Angrisani 2007 and Liang
2013), however it should be noted that type 2 diabetes does not
resolve’; it may go into remission but recurrence is fairly com-
mon over time. These studies also did not report the criteria used
for defining ‘resolution’, making it uncertain how relevant the re-
sults are to clinical practice. Fewer RCTs examined sleep apnoea,
metabolic syndrome, dyslipidaecmia or normalisation of lipid pro-
files, gastroesophageal reflux disease (GERD), degenerative arthri-
tis, menstrual irregularities, back or joint pain, hyperuricaemia, or
depression, so there is currently only limited evidence for whether
or not surgery is effective in treating these conditions. None of the
studies examined longer-term complications of diabetes, which
are important treatment outcomes.

Few RCTs assessed the effectiveness of bariatric surgery in treating
comorbidities in patients with a lower BMI. There is therefore
a lack of evidence for the use of bariatric surgery in treating co-
morbidities in patients who are overweight or who do not meet
standard criteria for bariatric surgery.

Only five of the RCTs included in this review reported any assess-
ment of health-related quality of life issues. It is therefore difficult
to make any judgment about the impact of weight-loss interven-
tions on the health-related quality of an obese person’s daily life.
An important question concerning interventions used in manag-
ing weight loss is whether the procedure offers a long-lasting ef-
fect. Expert opinion suggests that follow-up should consider out-
comes beyond five years. The follow-up period in all but one of the
studies in this review ranged between one and four years, and was
particularly short in the studies comparing surgery versus medi-
cal management. Only one study examined outcomes at 10 years
post-surgery (Angrisani 2007). Therefore, the longer-term impact
of surgery on weight loss or comorbidities is unclear. The short
duration of the RCTs also meant that the impact of late compli-
cations (such as gastric ulcers, stomal stenosis and erosions, and
band slippage) and the need for revisional surgery are likely to have
been underestimated.

Expert opinion indicates that there are little data on outcomes
with optimal treatment of control groups in the studies compar-
ing surgery with non-surgical interventions. They may therefore
overestimate the benefits of surgery.

It was beyond the remit of this research to assess the impact of
pre-and post-intervention education, counselling and support on
the outcomes of the interventions. However, the majority of the
studies included in this review did not provide such details which
may be important for understanding patient compliance to the
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lifestyle and diet modifications that are necessary for successful
weight-loss maintenance.

Quality of the evidence

The review identified 22 relevant RCTs that included a total of
1798 participants, with seven RCTs comparing surgery to non-
surgical interventions (618 participants) and 15 RCTs compar-
ing different surgical procedures (1180 participants). Many of the
RCTs had an uncertain risk of bias as the reporting was unclear.
Just one RCT reported adequate allocation concealment and was
therefore at low risk of selection bias. The majority of studies did
not mention whether outcomes assessors were blinded to inter-
vention assignments. The reporting of incomplete outcome data
for weight loss, health-related quality of life or co-morbidity was
either unclear or judged to be of high risk of bias for most of the
studies.

The overall quality of evidence was assessed using GRADE.

The quality of evidence for the comparison of surgery versus
surgery was moderate. Quality was downgraded due to serious
limitations in design or execution of the included RCTs (risk of
bias).

The quality of evidence for the comparison of laparoscopic gastric
bypass versus laparoscopic adjustable gastric banding was mod-
erate (BMI outcome) or very low (health-related quality of life
and diabetes outcomes). Quality was downgraded due to serious
or very serious limitations in design or execution of the included
RCTs (risk of bias), serious imprecision for diabetes outcomes, and
suspected reporting bias for both health-related quality of life and
diabetes outcomes.

The quality of evidence for the comparison of laparoscopic gas-
tric bypass versus laparoscopic sleeve gastrectomy was low (BMI
and diabetes outcomes) or very low (health-related quality of life
outcome). Quality was downgraded due to limitations in design
or execution of the included RCTs (risk of bias), serious inconsis-
tency in the BMI outcome, serious imprecision in health-related
quality of life and diabetes outcomes and suspected reporting bias
in health-related quality of life outcomes.

The quality of evidence for the comparison of gastric bypass ver-
sus biliopancreatic diversion with duodenal switch was moderate
(BMI outcome) or very low (health-related quality of life and di-
abetes outcomes). Quality was downgraded due to serious limita-
tions in design or execution of the included RCTs (risk of bias),
and serious imprecision and suspected reporting bias in health-
related quality of life and diabetes outcomes.

The quality of evidence for the comparisons of: laparoscopic gas-
tric bypass versus laparoscopic duodenojejunal bypass with sleeve
gastrectomy; laparoscopic adjustable gastric banding versus laparo-
scopic isolated sleeve gastrectomy; and laparoscopic gastric imbri-
cation versus laparoscopic sleeve gastrectomy, was very low. Each
of these comparisons was assessed by only one RCT, and quality
was downgraded due to serious limitations in study design or ex-

ecution of the included RCTs (risk of bias), serious imprecision
and suspected reporting bias.

Potential biases in the review process

A strength of this review was that we carried out a comprehensive
search of the literature, including one database of grey literature,
minimising the risk of bias in study selection. A further strength
was that we were able to perform meta-analysis for some com-
parisons and outcomes. However, only one study was available
for some comparisons, for example laparoscopic adjustable gastric
banding versus laparoscopic isolated sleeve gastrectomy, preclud-
ing meta-analysis. Even when the same procedures were compared
by more than one RCT, limitations in the literature often pre-
vented us from proceeding with meta-analysis: there were often
differences in the outcomes reported or the patient groups and
interventions (in the case of the studies comparing surgery with
non-surgical interventions).

Overall, 11 of the 15 studies comparing different surgical pro-
cedures were included in one or more meta-analytic quantitative
comparisons, with two to six studies included in each comparison.
Due to the small number of studies included in the meta-analy-
ses, only limited conclusions can be drawn from them. The small
number of studies in each meta-analysis also made it unfeasible for
us to explore subgroup effects (e.g. BMI category or gender effects)
or to conduct sensitivity analyses (e.g. to explore the impact of the
quality or funding source on outcomes). We were also unable to
assess publication biases due to the low number of studies available
for each of the comparisons.

Deaths, adverse events and some complications are generally rare
events and therefore it is not likely that evidence presented here
provides reliable estimates of the incidence of these events since
most of the RCTs were of a limited size and duration. Adverse
events were also reported in a variety of ways across studies, mak-
ing it difficult to compare between studies. Often no standard def-
initions or classification systems were used and it was unclear how
comprehensive recording and reporting was. Deaths and reoper-
ations were not reported in seven and eight, respectively, of the
included studies. This may have led to an underestimate of some
of the more frequently encountered complications such as failure
of gastric bands, e.g. due to band slip or erosion, complications
that usually necessitate band removal.

Within the review, types of surgery were broadly classified into
types of procedures. Limited attention is given to the numerous
modifications developed by different clinicians within these cate-
gories. We have also not investigated the impact of surgical team
experience on outcomes, which may have affected the results of
some studies, particularly those investigating newer procedures.
We did, however, consider this to be an ‘other source’ of potential
bias in the ’Risk of bias’ assessments, and have therefore reported
where this was the case when studies have made this information
available.
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Agreements and disagreements with other
studies or reviews

In accordance with the previous version of this systematic review
(Colquitt 2009), we found that surgery results in greater weight
loss, reductions in some comorbidities and improvements in some
aspects of health-related quality of life than conventional treatment
- this conclusion still holds when considering only the bariatric
procedures currently in use in clinical practice in this updated
review. The findings of other recent systematic reviews of RCTs
and observational studies concur that surgery results in greater
short-term weight loss (Chan 2013; Gloy 2013; Moldovan 2011)
and improvement in comorbidities (Chan 2013; Gloy 2013) than
conventional treatment. High quality RCTs of the long-term ef-
fects of surgery compared to conventional treatment, however,
are still lacking. The wider literature suggests that conventional
treatment may not be successful in promoting longer-term ben-
eficial outcomes. Data from the Swedish Obese Subjects (SOS)
study (Sjostrém 2013) - a large, prospective, controlled trial - in-
dicates that at 10 to 20 years, surgery results in greater weight loss,
lower overall mortality and reduced incidence of comorbidities
than usual care, with the highest level of weight loss achieved at
two years post-surgery and some regains thereafter before overall
weight loss stabilises at eight to 10 years. Another systematic review
suggests weight-management programmes result in small weight
reductions in overweight and obese adults, but weight regain often
occurs in the long term (Loveman 2011).

The number of RCTs comparing different surgical procedures has
increased since our last review (Colquitt 2009), particularly those
comparing sleeve gastrectomy and gastric bypass, but the evidence-
base remains limited meaning that again, few conclusions can be
drawn about the relative effectiveness of different procedures from
direct evidence. A network meta-analysis by Padwal 2011a indi-
cates that for weight loss, diversionary procedures are the most
effective, followed by diversionary/restrictive procedures, with re-
strictive procedures resulting in the least weight loss. Other sys-
tematic reviews, including those incorporating non-RCT evidence
(O’Brien 2013b), support our finding that adjustable gastric band-
ing results in less weight loss than gastric bypass, while resulting
in fewer adverse effects (Padwal 2011b), but higher revision rates
(O’Brien 2013), and that biliopancreatic diversion with duodenal
switch results in more weight loss than gastric bypass (O’Brien
2013b). The RCT evidence in our review currently provides no
clear indication about whether different procedures may have dif-
ferent benefits in improving comorbidities, although there is some
indication from a systematic review of RCTs and observational
studies (Meijer 2011) that proportionally more patients treated
with Roux-en-Y gastric bypass experience reversal of diabetes than
those treated with adjustable gastric banding.

In our review, the number of deaths reported by the included stud-
ies within the surgical trial arms ranged from 0% (none) to 4.2%,
with the majority of studies reporting that no deaths occurred.
Gloy 2013 similarly found in a recent systematic review of 11

studies comparing surgery with no surgery that no deaths occurred
after surgery. However, due to the number of RCTs not reporting
whether or not deaths occurred in our review, it remains uncertain
if the RCT evidence is accurately capturing mortality rates. A sys-
tematic review and meta-analysis of mortality in bariatric surgery,
which included RCT and non-RCT evidence, reported that total
mortality at 30 days or less was 0.28% (95% CI 0.22 to 0.34)
with restrictive operations having the lowest mortality (Buchwald
2007).

In line with our previous review (Colquitt 2009), we found there
is still a need for RCTs to examine outcomes over longer-time pe-
riods (at least five years), to include quality of life outcomes and
use a more standardised approach to measuring and reporting im-
portant adverse events. We have identified and described relevant
trials that were in progress as of November 2013. Of 12 ongo-
ing studies identified, seven include people with varying degrees
of obesity who also have type 2 diabetes and will contribute to
the evidence of the effects of surgery in this group. Unfortunately
only one of the 12 studies plans to follow patients for five years,
therefore, evidence on the long-term effects of surgery remains an
unmet need.

AUTHORS’ CONCLUSIONS

Implications for practice

Surgery for obesity results in greater weight loss than conventional
treatment in the short term (e.g. up to two years post-surgery).
Furthermore, the weight loss is associated with reductions in co-
morbidities, such as diabetes, metabolic syndrome and sleep ap-
noea, although the benefits for hypertension and improvement in
lipid profiles are less clear. Compared to conventional treatment,
surgery is also associated with greater short-term improvements
in some aspects of health-related quality of life, but not others.
Currently, there are no RCTs that examine the longer-term effects
of surgery in comparison with conventional treatment on weight
loss, comorbidities (including the prevention of diabetes compli-
cations) and health-related quality of life, so it is unclear if the
benefits are maintained over time.

Surgery and conventional treatment were both associated with
adverse effects. In the case of surgery, possible gains in health-
related quality of life need to be considered against the risks of
reoperations and the possibility of postoperative mortality.

There are a number of different bariatric procedures available.
Nine of these have been compared with other bariatric procedures
in RCTs, but some of the comparisons were assessed by just one
trial. The largest evidence base was for gastric bypass versus sleeve
gastrectomy, which suggests that gastric bypass results in similar
weight loss to sleeve gastrectomy. More limited evidence suggests
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that weight loss following gastric bypass is also similar to duodeno-
jejunal bypass with sleeve gastrectomy, but greater than adjustable
gastric banding. Other limited evidence suggests that biliopancre-
atic diversion with duodenal switch seems to result in more weight
loss than gastric bypass in morbidly obese patients, that isolated
sleeve gastrectomy appears to result in greater weight loss than ad-
justable gastric banding and that simplified laparoscopic mini-gas-
tric bypass with duodenum exclusion results in greater weight loss
than sleeve gastrectomy in people with a lower BMI. One small
trial at a high risk of bias indicates that gastric imbrication and
sleeve gastrectomy may be similarly effective in reducing weight.
Regarding the treatment of comorbidities, simplified laparoscopic
mini-gastric bypass with duodenum exclusion appears to be more
effective in treating diabetes than sleeve gastrectomy in people with
alow BMI. Apart from this, there was no clear indication from the
evidence whether any procedure was more effective than another
in controlling comorbidities.

Data on the comparative safety of the bariatric procedures were
limited. All procedures were associated with adverse events, but
many of the comparisons of different procedures showed no clear
pattern that any of the interventions are associated consistently
with particular adverse events. Limited evidence suggests biliopan-
creatic diversion with duodenal switch is associated with a higher
rate of adverse events than gastric bypass. Limited evidence also
indicates that Roux-en-Y gastric bypass results in more complica-
tions than adjustable gastric banding, but adjustable gastric band-
ing has a higher need for reoperation.

Due to the limited evidence and poor quality of the trials, caution
is required when interpreting the comparative safety and effective-

ness of these procedures.

Implications for research

There continues to be a need for good-quality, long-term RCTs
comparing different operative techniques and surgery with con-
ventional treatment for obesity that include an assessment of pa-
tient health-related quality of life. Expert opinion suggests that
follow-up should consider outcomes beyond five years.

There is also a need for RCTs that examine the long-term effective-
ness of surgery in controlling comorbidities, particularly to ascer-
tain whether the short-term favourable benefits for surgery com-
pared to conventional treatment found in this review persist over
time. Control groups in these studies need to be optimally treated,
with surgery compared with the current standard of care. We did
not identify any studies that examined the impact of surgery on
longer-term complications of type 2 diabetes and we recommend
that researchers consider measuring these outcomes in future stud-
ies.

The evidence base for the clinical effectiveness of bariatric surgery
for treating patients who do not meet standard eligibility criteria
for bariatric surgery, including adults with a lower BMI and co-

morbidities such as type 2 diabetes, is very limited. Further good-
quality RCTs are required to provide clinical effectiveness and
health-related quality of life evidence for this population, which
might help inform clinicians” decisions about when might be the
right time to perform surgery for optimal outcomes (e.g. when
patients are relatively fit without complications versus when they
have more advanced complications). Studies recruiting younger
and older adults are also needed, as evidence is lacking for these
groups.

Assessing the risks of different bariatric procedures is still hampered
by a lack of consistency in the reporting of adverse outcomes. A
core set of important adverse outcomes should be identified so
that a standardised approach to describing adverse outcomes can
be developed. All studies should report whether or not deaths

occurred and the number of patients who underwent reoperations.

Overall, there is a need for researchers to improve their reporting
of methodological features of primary studies, such as allocation
concealment, blinding of outcome assessors, how incomplete out-
come data were dealt with and whether or not intention-to-treat
analyses were used.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Aasheim 2009

Methods

Parallel randomised controlled clinical trial
Randomisation ratio: not stated

Superiority design

Participants

Inclusion criteria: superobese (BMI: 50-60); aged 20-50 years; non-achievement of
sustained weight loss through non-surgical methods; signed informed consent
Exclusion criteria: previous bariatric or major abdominal surgery; severe cardio-pul-
monary disease; malignancy; oral steroid treatment; drug abuse; severe psychiatric illness
Diagnostic criteria: BMI: 50-60

Interventions

Number of study centres: 2

Treatment before study: low calorie diet (1000 kcal/day) (to reduce liver size) for 3
weeks before surgery (note: unclear if treatment was given pre- or post-randomisation)
Titration period: n/a

Interventions:

1. Laparoscopic Roux-en-Y gastric bypass (LRYGB), with nutritional intervention post-
surgery (multivitamin + vitamin D + calcium + iron supplementation, including vitamin
B12)

2. Laparoscopic biliopancreatic diversion with duodenal switch (LDS), with nutritional
intervention post-surgery (multivitamin + vitamin D + calcium + iron supplementation,
not including vitamin B12)

Patients received a low molecular weight heparin daily from the day after the operation.
Patients were also prescribed ursodeoxycholic acid for 6 months (except patients who
had undergone cholecystectomy; n = 1 per group) (Aasheim 2009)

Sub-study of respiratory function, pulmonary complications and sleep apnoea, in one
study centre (Sweden): patients received surgery as above, but also received pre-operative
information from a physical therapist. “The patients were instructed to perform 3 sessions
of 10 deep breaths of positive expiratory pressure (PEP) using a mouthpiece ... every
second hour during daytime.” (Olsen 2012, p. 29)

Outcomes

Outcomes reported in abstract of publication: weight loss, quality of life, complica-
tions and additional procedures

Study details

Run-in period: “patients followed a very-low-calorie diet (1000 kcal) for 3 wk imme-
diately before surgery to reduce their liver size” (Aasheim 2009, p. 16). (Note: unclear
whether or not this was delivered pre- or post-randomisation.)

Sub-study of respiratory function, pulmonary complications and sleep apnoea, in one
study centre (Sweden): breathing exercises with PEP and early ambulation (Olsen 2012)

Study terminated before regular end: no

Publication details

Language of publication: English
Funding: non-commercial
Publication status: peer reviewed journal
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Aasheim 2009  (Continued)

Stated aim for study

Quote: “to describe changes in vitamin status in superobese patients who underwent
gastric by-pass or duodenal switch in an unblinded, prospective, randomized controlled
trial” (Aasheim 2009, p. 15-16).

Quote: “this report presents the perioperative results and 1-year morbidity and weight
loss data” (Sevik 2010, p.160-161).

Quote: “to determine whether duodenal switch leads to greater weight loss and more
favourable improvements in cardiovascular risk factors and quality of life than gastric
bypass” (Sevik 2011, p. 281).

Quote: “to investigate respiratory function, pulmonary complications and experience of
sleep apnoea after bariatric surgery in superobese patients following laparoscopic gastric
bypass or duodenal switch” (Olsen 2012, p. 29).

Quote: “in the present report, the gastrointestinal side effects, calorific intake, and
changes in obesity-specific quality of life were evaluated at 2 years after gastric bypass

and duodenal switch” (Sovik 2013 p642)

Notes BMI: body mass index; LDS: laparoscopic biliopancreatic diversion with duodenal
switch; LRYGB: laparoscopic Roux-en-Y gastric bypass; n/a: not applicable
Ongoing study, due to finish in April 2014.
Related publications:
Related study identified from Sevik 2011:
Aasheim ET, Elshorbagy AK, My Diep L, Sevik TT, Mala T, Valdivia-Garcia M et al.
Effect of bariatric surgery on sulphur amino acids and glutamate. Br ] Nutr, 2011; 106;
432-40. (No outcome data of relevance. Identified in 2013 update searches; excluded.)
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Comment: a computer-driven randomisa-

bias)

tion procedure was used, using the minimi-
sation method

Allocation concealment (selection bias)

Comment: allocation concealment not re-

ported

Unclear risk

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Comment: no information

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk Comment: no information

Incomplete outcome data (attrition bias)

Weight

Low risk Comment: one of the 61 patients ran-
domised withdrew from the study as he
wished to undergo non-surgical manage-
ment of his weight. He was not aware of
which treatment arm he had been ran-

domised to. One patient did not complete
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Aasheim 2009  (Continued)

the 1-yr follow-up (reason not provided).
Missing data were not imputed for the sta-
tistical analyses, but the low rate of missing
data is unlikely to have impacted on the ef-

fect sizes for this outcome

Incomplete outcome data (attrition bias)

Quality of life

Unclear risk

Comment: one participant in each arm
did not complete the QOL measure af-
ter surgery and these participants were ex-
cluded from the analyses

Incomplete outcome data (attrition bias)
Comorbidities

Unclear risk

Comment: sample sizes are not consistently
reported for biochemical outcomes so it is
difficult to make an informed judgement
about risk of bias

Selective reporting (reporting bias)

High risk

Comment: all the outcomes mentioned in
the methods section are reported as re-
sults. However, results for haemoglobin, to-
tal cholesterol and triacylglycerols were re-
ported, yet these were not mentioned in
the methods section. Furthermore, results
of other measures of nutritional status were
reported in online supplementary data to
the paper for patients in one study centre,
yet these measures were not described in
the methods. It is also not clear why data
were only available for patients from one
study centre. Also, results for only two of
four quality of life measures specified in the
protocol were reported

Other bias

High risk

Comment: there was differential use of nu-
tritional supplements by patients in each
arm, which could have biased the nutri-
tional status outcomes, although it is not
clear if this differential use was due to dif-
ferent levels of compliance or due to dif-
ferent levels of prescribing based on nu-
trition needs - which was part of the pro-
tocol for nutritional supplementation af-
ter surgery. Also, gastric bypass patients re-
ceived a vitamin B-12 supplement while
duodenal switch patients did not

Furthermore, it is stated that the surgeons
and multidisciplinary treatment teams
were more experienced in LRYGB proce-
dures than LDS, which may have impacted

the results. Also, responses to questionnaire

Surgery for weight loss in adults (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

59



Aasheim 2009  (Continued)

item about snoring in the sub-study (Olsen
2012) were re-categorised into different
response options (a dichotomous yes/no)
post-hoc during analysis

Angrisani 2007

Methods

Parallel randomised controlled clinical trial
Randomisation ratio: not reported
Superiority design

Participants

Inclusion criteria: BMI > 35 to < 50 kg/mz, age > 16 years but < 50 years, willingness
to accept randomisation

Exclusion criteria: history of hiatal hernia, previous major abdominal surgery
Diagnostic criteria: BMI > 35 to < 50 kg/m?

Interventions

Number of study centres: not reported but appears to be single centre
Treatment before study: none reported

Titration period: n/a

Interventions:

1. Laparoscopic Roux-en-Y gastric bypass (LRYGBP)

2. Laparoscopic adjustable gastric banding (LAGB)

Outcomes

Outcomes reported in abstract of publication: complications and additional proce-
dures, co-morbidities, weight loss

Study details

Run-in period: none reported
Study terminated before regular end: no

Publication details

Language of publication: English
Funding: not reported
Publication status: peer review journal

Stated aim for study

Quote from publication: “to perform a prospective randomized comparison of the out-
comes of LAGB and LRYGB in patients followed up for a minimum of 5 years” (Angrisani
2007, p. 128)

Quote “to compare outcomes of patients randomly assigned to undergo LAGB or

LRYGB at 10 years” (Angrisani 2013, p 405)

Notes BMI: body mass index; LAGB: laparoscopic adjustable gastric banding; LRYGBL la-
paroscopic Roux-en-Y gastric bypass; n/a: not applicable

Risk of bias

Bias Authors’ judgement Support for judgement
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Angrisani 2007  (Continued)

Random sequence generation (selection

bias)

Unclear risk

Comment: described as randomised but no
detail of the method used to generate the
randomisation sequence

Allocation concealment (selection bias)

Unclear risk

Comment: randomisation by sealed en-
velopes but no further details

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk

Comment: blinding of outcome assessors
not reported. Patients were informed of
the operation to which they had been ran-
domised pre-operatively (but no self-re-
ported outcomes)

Incomplete outcome data (attrition bias)
Weight

Low risk

Comment: 8 patients were excluded after
randomisation because they refused to un-
dergo the procedure to which they had been
assigned (5 LRYGB, 3 LAGB)

1 LAGB reported to be lost to follow-up at
5 years.

At 10-year follow-up, 5 of 27 LAGB and
3 of 24 RYGB patients were lost to follow-

un

Incomplete outcome data (attrition bias)
Comorbidities

Low risk

Comment: as for incomplete outcome data

- weight

Selective reporting (reporting bias)

Unclear risk

Comment: outcomes listed in methods sec-
tion all reported in results but no way to
check if all results reported in protocol are
reported in paper

Other bias

Unclear risk

Comment: authors state that for LRYGB
they were in the early phase of the learning
curve, whereas for LAGB approximately
150 people had been operated by the senior
author

Demerdash 2013

Methods

Parallel randomised controlled clinical trial

Randomisation ratio: not reported
Superiority design

Participants

Inclusion criteria: satisfaction of the minimal criteria for bariatric surgical treatment, as

determined by the Consensus Development Panel of the National Institutes of Health.

In brief, surgery may be considered in those persons with body mass index (BMI) greater

than 40 kg/m?2, or greater than 35 kg/m2, when there are comorbidities which are life-

threatening or detrimental to activities of daily living
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Demerdash 2013  (Continued)

Exclusion criteria: not reported
Diagnostic criteria: BMI > 40, or > 35 with comorbidities life-threatening or detrimental
to activities of daily living

Interventions

Number of study centres: 1

Treatment before study: none reported
Titration period: not applicable
Interventions:

1. Laparoscopic Roux-en-Y gastric bypass
2. Laparoscopic adjustable gastric band

Outcomes

Outcomes reported in abstract of publication: weight

Study details

Run-in period: none reported
Study terminated before regular end: no

Publication details

Language of publication: English
Funding: not reported
Publication status: peer reviewed journal

Stated aim for study

Quote:“to study the effect of 2 commonly performed bariatric surgical procedures;
laparoscopic Roux-en-Y gastric bypass (RYGBP) and laparoscopic gastric band (BAND)
, on the cardiovascular risk profile in morbidly obese patients and its correlation with
the plasma apolipoprotein apo A-IV level”

Notes

Risk: of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Comment: no information provided

Allocation concealment (selection bias)

Unclear risk Comment: stated ‘patients were randomly
assigned by using sealed envelope tech-
nique’ but no details reported (e.g. whether
envelopes were opaque or sequentially

numbered)

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk Comment: no information provided

Incomplete outcome data (attrition bias)

Weight

Unclear risk Comment: number randomised per group
not explicitly clear; slight imbalance in
dropouts (small starting number); reasons

for attrition not reported
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Demerdash 2013  (Continued)

Selective reporting (reporting bias)

Unclear risk Comment: results were reported for all out-
comes mentioned in the methods; a study
protocol with a priori definitions would

help to clarify risk of reporting bias

Other bias

Low risk Comment: no evidence of other bias

Dixon 2008

Methods

Parallel randomised controlled clinical trial
Randomisation ratio: not reported
Superiority design

Participants

Inclusion criteria: aged 20-60 years, BMI of 30-40, diagnosed with clearly documented
type 2 diabetes within the previous 2 years, had no evidence of renal impairment or
diabetic retinopathy, and were able to understand and comply with the study process.
Exclusion criteria: history of type 1 diabetes, diabetes secondary to a specific disease,
previous bariatric surgery, history of medical problems such as mental impairment, drug
or alcohol addiction, recent major vascular event, internal malignancy, or portal hyper-
tension; or a contraindication for either study group. Also excluded if did not attend 2
initial information visits

Diagnostic criteria: BMI 30-40 and diagnosed with type 2 diabetes within the previous
2 years

Interventions

Number of study centres: not reported (3 hospitals named)

Treatment before study: prior to randomisation, participants were “assessed by a dieti-
cian, a general physician, and a consultant endocrinologist specialising in diabetes ... to
suggest any changes required to maximize current management” (Dixon 2008, p. 317)
. Over a period of three months, patients received suggestions for alterations to their
eating, exercise, glucose self-monitoring and medications

Titration period: n/a

Interventions

1. LAGB in addition to the conventional-therapy programme

2. Conventional therapy. Best medical practice for treatment, education and follow-
up of type 2 diabetes. Visits at least every 6 weeks throughout the 2 years. Lifestyle
modification programmes individually structured to reduce energy intake, fat (< 30%)
and saturated fats, to encourage low glycaemic index and high fibre foods. Physical
activity advice to encourage 10,000 steps per day and 200 minutes per week of structured
activity. Low calorie diets and medications discussed with all participants and used in
some cases

Outcomes

Outcomes reported in abstract of publication: comorbidities, complications, weight
loss

Study details

Run-in period: not reported.
Study terminated before regular end: no
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Dixon 2008 (Continued)

Publication details

Language of publication: English
Funding: commercial and non-commercial
Publication status: peer review journal

Stated aim for study

Quote from publication: “to compare surgically induced weight loss with conventional

therapy for the management of recently diagnosed type 2 diabetes (< 2 years).” (Dixon

2008, p. 317)

Notes BMI: body mass index; LAGB: laparoscopic adjustable gastric banding; n/a: not appli-
cable

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Comment: randomisation was computer-

bias)

derived, with blocking into 3 groups to al-
low for orderly recruitment into both study
groups and to reduce the risk of uneven re-
cruitment late in the series

Allocation concealment (selection bias)

Unclear risk

Comment: not reported

Blinding of outcome assessment (detection High risk Comment: states study not blinded

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Comment: of the 30 randomised to LAGB

Weight one withdrew preoperatively, of the 30
randomised to conventional therapy, 4
withdrew after randomisation, reasons not
given

Incomplete outcome data (attrition bias) ~ Low risk Comment: as for incomplete outcome data

Comorbidities

- weight

Selective reporting (reporting bias)

Unclear risk

Comment: all the outcomes mentioned in
the methods section seem to be reported
as results, although physical activity is not
mentioned in the methods but results are
reported. Protocol not available

Other bias

High risk

Comment: participants took part in at
least 3-months of run-in where alterations
to eating, exercise, glucose self-monitoring
and medications were suggested. Compli-
ance was measured during this time. The
endocrinologist then independently deter-
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Dixon 2008 (Continued)

mined when a participant was ready for
randomisation

Of 158 potentially eligible participants,
only 60 were randomised. Reasons for ex-
clusions before randomisation were noted
No statistically significant differences in
baseline characteristics

Block randomisation used in an unblinded
trial, which may be possible to predict as-
signments

Dixon 2012

Methods Parallel randomised controlled clinical trial
Randomisation ratio: not reported
Superiority design

Participants Inclusion criteria: age 18-60 years; BMI 35-55; AHI > 20 events/hour diagnosed within
the previous 6 months with recommendations to commence CPAP therapy; at least 3
prior significant weight loss attempts
Exclusion criteria: previous bariatric surgery; obesity hypoventilation syndrome requir-
ing bi-level positive airway pressure; contraindications to bariatric surgery including cog-
nitive impairment, drug or alcohol addiction, and significant cardiopulmonary, neuro-
logical, vascular, gastrointestinal, or neoplastic disease
Diagnostic criteria: BMI 35-55

Interventions Number of study centres: not reported (recruitment was from 7 centres)
Treatment before study: not reported
Titration period: n/a
1. Laparoscopic adjustable gastric banding (LAGB) (including initial very low energy
diet (VLED) to reduce liver size) and lifestyle programme
2. 2-year conventional weight-loss programme (CON) (including offer of VLED, indi-
vidualised dietary, physical activity and behavioural programmes, and regular consulta-
tions with a dietician and physician) and lifestyle programme
Stated (top of p. 1143) that management of OSA, and intensity and nature of the lifestyle
programme were common to both groups.

Outcomes Outcomes reported in abstract of publication: weight loss, co-morbidities

Study details Run-in period: LAGB patients underwent 2 weeks of VLED within 1 month of ran-

domisation to reduce liver size prior to surgery. In the CON group, all participants were
offered an initial VLED program, with the meal replacements provided
Study terminated before regular end: no

Publication details

Language of publication: English

Funding: non-commercial; in addition, LAGBs and laparoscopic ports were provided
without charge by the manufacturers

Publication status: peer reviewed journal
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Dixon 2012  (Continued)

Stated aim for study

Quote: “To determine whether surgically induced weight loss is more effective than

conventional weight-loss therapy in the management of OSA” (Dixon 2012, abstract)

Notes AHI: apnoea-hypopnoea index; CON: conventional weight-loss programme; CPAP:
continuous positive airway pressure; LAGB: laparoscopic adjustable gastric banding; n/
a: not applicable; OSA: obstructive sleep apnoea; VLED: very low energy diet

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Comment: stated computer-derived ran-

bias)

domisation was used

Allocation concealment (selection bias)

Unclear risk

Comment: no information provided

Blinding of participants and personnel
(performance bias)
All outcomes

High risk

Comment: no information provided, but
not feasible to blind participants to surgery
or no surgery

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk

Comment: staff assessing the primary out-
come (AHI) and polysomnographic out-
comes were blinded to randomisation
group However, method and effectiveness
of blinding not reported, and not reported
whether assessors of other outcomes were
blinded. No information provided on how
or by whom the patient-reported outcomes
were collected and prepared for analysis

Incomplete outcome data (attrition bias) ~ Low risk Comment: missing data imputed in analy-

Weight sis (limited description); missing data and
reasons reported; no major imbalance be-
tween groups

Incomplete outcome data (attrition bias) ~ Low risk Comment: missing data imputed in analy-

Quality of life sis (limited description); missing data and
reasons reported; no major imbalance be-
tween groups

Incomplete outcome data (attrition bias) ~ Low risk Comment: missing data imputed in analy-

Comorbidities

sis (limited description); missing data and
reasons reported; no major imbalance be-
tween groups

Selective reporting (reporting bias)

Unclear risk

Comment: most of the outcomes were pre-
specified in the methods but new cases of
type 2 diabetes (which only occurred in the
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Dixon 2012  (Continued)

CON group), were not counted as adverse
events; no protocol available to check com-

pleteness of reporting

Other bias Unclear risk Comment: inadequate information pro-
vided.
Hedberg 2012

Methods Parallel randomised controlled clinical trial
Randomisation ratio: not reported
Superiority design

Participants Inclusion criteria: BMI > 48kg/m?
Exclusion criteria: stated only that of the eligible patients, 9 were excluded on medical
grounds or because of language difficulties and a further 43 refused to be randomised
Diagnostic criteria: BMI > 48 kg/m?

Interventions Number of study centres: not reported but appears to be a single centre
Treatment before study: for both groups stated that after initial evaluation of the in-
ternist, dietician and psychologist, education provided on post-operative diet and [un-
specified] abnormalities were treated [using unspecified methods] before surgery
Titration period: n/a
Interventions:
1: Open (laparotomic) biliopancreatic diversion with duodenal switch (BPD/DS)
2: Open (laparotomic) Roux-en-Y gastric bypass (RYGB)
All patients received post-operative multivitamin supplements

Outcomes Outcomes reported in abstract of publication: weight loss, co-morbidities, complica-
tions

Study details Run-in period: not reported

Study terminated before regular end: yes (recruitment was terminated before planned
sample size was reached)

Publication details

Language of publication: English
Funding: not reported
Publication status: peer reviewed journal

Stated aim for study

Quote: “to compare the weight loss (primary outcome), perioperative results, and com-
plications in the long and short term, as well as the gastrointestinal symptoms and bio-
chemical profiles (secondary outcomes) in a prospective, randomised controlled trial of

[BPD/DS] versus [RYGB] in patients with a BMI > 48 kg/m?>” (Hedberg 2012, p. 339)

Notes

BMI: body mass index; BPD/DS: open (laparotomic) biliopancreatic diversion with
duodenal switch; n/a: not applicable; RYGB: open (laparotomic) Roux-en-Y gastric
bypass
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Hedberg 2012  (Continued)

Risk: of bias

Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection

bias)

Unclear risk

Comment: no information provided

Allocation concealment (selection bias)

Unclear risk

Comment: randomisation was achieved
with sealed envelopes, which were opened
after the patient had been anaesthetised
- however, it was not stated whether en-
velopes were opaque

Blinding of outcome assessment (detection
bias)

All outcomes

High risk

Comment: study was not blinded, except
that “the type of procedure was unknown
to the patient and staff until 2 days post-
operatively”

Incomplete outcome data (attrition bias)

Weight

Unclear risk

Comment: attrition is reported and over-
all was balanced across the groups (3 pa-
tients in each group declined follow-up or
did not reply); however, the timing of these
dropouts is not stated and no sample sizes
are provided for outcomes (the timings of
which were also unclear in many cases).
It was not stated whether any of the pa-
tients who did not drop out failed to pro-
vide weight-loss data

Incomplete outcome data (attrition bias)
Comorbidities

Unclear risk

Comment: as for incomplete outcome data
- weight

Selective reporting (reporting bias)

High risk

Comment: there is considerable scope for
selective reporting as some outcomes were
reported only at baseline whilst others were
reported only post-surgery; also the tim-
ing of assessments is unclear in many cases.
Opverall, many of the measurements stated
in the methods appear to be missing from
the results. For the patient reported ques-
tionnaire, the investigators appear to have
chosen specific sets of outcomes to report
or exclude

The baseline number and % of patients
with diabetes was higher in the BPD/DS
than RYGB group (29% versus 4%) but
this difference was not reported, except in-
directly for two diabetes medication sub-
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Hedberg 2012  (Continued)

groups.
Other bias High risk Comment: the required sample size was
not achieved due to patients declining ran-
domisation because of their own prefer-
ences. Instead, an interim analysis of 47
patients showed significant differences be-
tween the 2 groups and the inclusion was
stopped
It was stated that for both groups after
initial evaluation by the internist, dietician
and psychologist, [unspecified] abnormal-
ities were treated [using unspecified meth-
ods] before surgery
Himpens 2006
Methods Parallel randomised controlled clinical trial
Randomisation ratio: not reported
Superiority design
Participants Inclusion criteria: only inclusion criteria mentioned are candidates for laparoscopic
restrictive operation
Exclusion criteria: not reported
Diagnostic criteria: not reported (baseline BMI range 30-53)
Interventions Number of study centres: not reported but appears to be a single centre
Treatment before study: prior to surgery, 6 GB and 8 SG patients experienced GERD
and needed daily treatment with proton pump inhibitor (unclear whether treatment was
given before or after randomisation)
Titration period: n/a
Interventions:
1. Laparoscopic adjustable gastric band (LAGB)
2. Laparascopic isolated Sleeve Gastrectomy (LISG).
Outcomes Outcomes reported in abstract of publication: co-morbidities, complications and
additional operative procedures, weight loss
Study details Run-in period: none reported

Study terminated before regular end: no

Publication details

Language of publication: English
Funding: not reported
Publication status: peer review journal

Stated aim for study

Quote from publication: “to compare the laparoscopic adjustable GB and laparoscopic
isolated SG in terms of weight loss, feeling of hunger, craving for eating sweets, gastroe-
sophageal reflux disease (GERD), complications and re-operations, reporting the results
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Himpens 2006  (Continued)

after 1 year and 3 years” (Himpens 2006, p. 1451)

Notes BMI: body mass index; GB: laparoscopic adjustable gastric banding; GERD: gastroe-
sophageal reflux disease; LAGBL: laparoscopic adjustable gastric band; LISG: laparo-
scopic isolated sleeve gastrectomy; n/a: not applicable; SG: solated sleeve gastrectomy

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk

Comment: states patients operated consec-
utively and randomly assigned. No details
of randomisation sequence reported

Allocation concealment (selection bias)

Unclear risk

Comment: no details reported

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk

Comment: no details reported

Incomplete outcome data (attrition bias)

Weight

Unclear risk

Comment: states that 80 randomised, 40
in each group. No discussion of any attri-
tion or exclusions, appears to be no losses
at 3 years but unable to check as numbers
not presented in any details of weight loss

results

Incomplete outcome data (attrition bias)
Comorbidities

Unclear risk

Comment: GERD outcomes - all numbers
were reported, but data were statistically
analysed by subgroup for this outcome -
those without GERD at baseline to see if it
appeared, those with it at baseline to see if

it disappeared

Selective reporting (reporting bias)

Unclear risk

Comment: reports data on outcomes listed
in methods, but study protocol not avail-
able, Only reports mean change and range,
not standard deviations

Other bias

Unclear risk

Comment: the characteristics of the pa-
tients were reported to be similar for the
two groups, although states medians and
ranges were performed unclear what the
reason is for this. Insufficient information
to assess whether an important risk of bias

exists
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Ikramuddin 2013

Methods Parallel randomised controlled clinical trial
Randomisation ratio: 1:1
Superiority design
Participants Inclusion criteria: aged 30 to 67 years; under physician’s care for type 2 diabetes for
> 6 mo before recruitment; HbAlc > 8.0% at time of entry; serum C-peptide level
> 1.0 ng/mL 90 min after a liquid mixed meal; BMI 30.0 to 39.9; willing to accept
randomisation to either treatment group and follow full treatment protocol
Exclusion criteria: conditions that would contraindicate surgery, such as serious cardio-
vascular disease, previous gastrointestinal surgery, psychological concerns, or history of
malignancy
Diagnostic criteria: BMI 30.0 to 39.9, type 2 diabetes, inadequate glycaemic control
Interventions Number of study centres: 4
Treatment before study: not reported, but inclusion criteria specify patients had to have
received physician treatment for type 2 diabetes for > 6 mo
Titration period: not applicable
Interventions:
1. Laparoscopic Roux-en-Y gastric bypass + lifestyle programme with medical manage-
ment
2. Lifestyle programme with medical management
Outcomes Outcomes reported in abstract of publication: weight, comorbidities, complications
Study details Run-in period: patients in the surgery group were placed on a low calorie diet with meal

replacements 2 wk before the operation
Study terminated before regular end: no

Publication details

Language of publication: English

Funding: study was supported by Covidien, Mansfield, Massachusetts; publication was
supported in part by a grant both from the National Center for Advancing Translational
Sciences, and National Institutes of Health, formerly the National Center for Research
Resources. Authors declared that the sponsoring agency had no role in the collection,
management, analysis, and interpretation of the study data; and had no part in the
preparation of the manuscript. The sponsor was allowed to review the manuscript prior
to submission but had no role in the decision to submit the manuscript for publication
Publication status: peer reviewed journal

Stated aim for study

Quote:”To compare Roux-en-Y gastric bypass with lifestyle and intensive medical man-

agement to achieve control of comorbid risk factors®

Notes

Risk of bias

Bias

Authors’ judgement Support for judgement
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Ikramuddin 2013  (Continued)

Random sequence generation (selection Unclear risk

bias)

Quote from publication "The randomiza-
tion schedule used permuted blocks of ran-
dom length within each site so that each
site would have nearly equal proportions in
each group®

Comment: randomisation method not ex-
plicitly stated but, based on the approach
for permutation of the blocks would appear
to be computer-based

Allocation concealment (selection bias) Unclear risk

Quote from publication “allocation be-
tween treatment groups was concealed to
the study staff until after randomization®
Comment: method of concealment not
stated

Blinding of outcome assessment (detection Unclear risk
bias)

All outcomes

Quote from publication: "Randomization
assignment was unblinded®

Quote from publication: “Investigators,
data collectors, and outcome adjudicators
were blinded to aggregate outcomes until
the final patient completed the 12-month
follow-up”

Comment: not clear what “blinded to
aggregate outcomes’ means; unclear if
blinded to allocation group

Incomplete outcome data (attrition bias) ~ Low risk

Weight

Comment: number lost to follow-up small
(5%) and evenly balanced across the study
groups, although reasons for attrition not
reported; analysis includes all patients with
multiple imputation for the 5% who

dropped out

Incomplete outcome data (attrition bias) ~ Low risk
Comorbidities

Comment: as above for weight-loss out-

comes

Selective reporting (reporting bias) Unclear risk

Comment: results were reported for all out-
comes mentioned in the methods. A num-
ber of comorbidities were not defined or

had threshold values which might be arbi-
trary

Other bias Low risk

Comment: no evidence of other bias
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Karamanakos 2008

Methods Parallel randomised controlled clinical trial
Randomisation ratio: not reported
Superiority design
Participants Inclusion criteria: stated only that patients had BMI < 50 and were on the waiting list
pool for bariatric surgery. In response to a request for further information, the author
clarified that the BMI inclusion criteria were 40 to 50 and 35 to 50 for patients with
type 2 diabetes
Exclusion criteria: chronic medical or psychiatric illness, substance abuse, previous
gastrointestinal surgery
Diagnostic criteria: BMI 40 to 50, and 35 to 50 for patients with type 2 diabetes
Interventions Number of study centres: not reported but appears to be a single centre
Treatment before study: none reported
Titration period: n/a
Interventions:
1. Laparoscopic Roux-en-Y gastric bypass (LRYGBP) + daily multivitamin and mineral
supplementation including intramuscular vitamin B12 (+ daily iron supplement for all
premenopausal women - time period of supplementation not stated)
2. Laparoscopic sleeve gastrectomy (LSG) + multivitamin and mineral supplementation
for 6 months then according to requirement.
Outcomes Outcomes reported in abstract of publication: weight loss, co-morbidities, complica-
tions and additional procedures
Study details Run-in period: none reported

Study terminated before regular end: no

Publication details

Language of publication: English
Funding: not reported
Publication status: peer review journal

Stated aim for study

Quote: “to evaluate and compare the effects of LRYGBP to the effects of LSG ... on
body weight, appetite and also on ghrelin and PYY levels.” (Karamanakos 2008, p. 402)
Quote: “...to compare the mid-term outcomes in non-superobese patients undergoing

LRYGB and LSG” (Kehagias 2011, p. 1650)

Notes BMI: body mass index; LRYGB: laparoscopic Roux-en-Y gastric bypass; LSG: laparo-
scopic sleeve gastrectomy; n/a = not applicable

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote from publication: “Computer-gen-

bias) erated random numbers were used to as-

sign the type of surgery” (Kehagias 2011,
p. 1651)
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Karamanakos 2008 (Continued)

Allocation concealment (selection bias) Unclear risk

Quote from publication: “... random num-
bers were used to assign the type of surgery
which was written on a card sealed in a com-
pletely opaque envelope” (Kehagias 2011,
p. 1651)

Comment: unclear whether envelopes se-
quentially numbered, and when and to
whom the information in the envelopes was

disclosed

Blinding of outcome assessment (detection Unclear risk
bias)

All outcomes

Quote from publication: “Blinding as to
the type of procedure involved the patient
and the medical staff and the independent
data collector” (Kehagias 2011, p. 1651).
Comment: no details were given about the
blinding method or whether it may have
been broken

Incomplete outcome data (attrition bias) ~ Unclear risk
Weight

Comment: for 3-year follow-up it is un-
clear whether dropouts were included in
the analysis; reasons for dropout were not
reported

Incomplete outcome data (attrition bias) ~ Unclear risk

Comment: unclear whether all comorbidi-
ties were reported; timing of some comor-
bidities inconsistently defined; statistical
significance of co-morbidities reported in-
consistently; unclear whether 3 missing pa-

tients at year 3 were analysed

Comment: outcomes were assessed at 1, 3,
6, 12, 24 and 36 months but only reported
yearly

Duration of anaesthesia and length of stay
were recorded but not reported

Minor complications were reported narra-
tively only, not separately by intervention

c

group: Quote from publication: ...minor
complications such as acid regurgitation,
heartburn and vomiting were present in ap-
proximately 20% of LSG group patients
during the first six post-operative months

and, in most cases, were not severe”

Comorbidities
Selective reporting (reporting bias) Unclear risk
Other bias Unclear risk

Comment: extent of vitamin supplementa-
tion unclear: stated in discussion that LSG
group did not require supplementation but
implied in methods section that they did
receive supplements for at least 6 months.
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Opverall, supplementation was more exten-

sive in LRYGB than LSG group

Keidar 2013

Methods

Parallel randomised controlled clinical trial
Randomisation ratio: not stated (assume 1:1)

Superiority design

Participants

Inclusion criteria: patients with type 2 diabetes (based on baseline oral glucose tolerance

test with medication discontinued), BMI greater than 35, aged 18 to 65 years

Exclusion criteria: previous gastrointestinal surgery
Diagnostic criteria: BMI > 35

Interventions

Number of study centres: one

Treatment before study: none

Titration period: none

Interventions:

1. Laparoscopic Roux-en-Y gastric bypass (LRYGB)
2. Laparoscopic sleeve gastrectomy (LSG)

Outcomes

Outcomes reported in abstract of publication: weight, co-morbidities

Study details

Run-in period: none
Study terminated before regular end: no

Publication details

Complete and delete as appropriate

Language of publication: English

Funding: commercial and non-commercial funding
Publication status: peer review journal

Stated aim for study

Quote from publication: “to compare RYGB and sleeve gastrectomy (SB) in obese pa-

tients with type 2 diabetes using a randomised trial to evaluate glucose tolerance and

changes in body composition over 12 months post-surgery”

Notes BMI: body mass index; LRYGB: laparoscopic Roux-en-Y gastric bypass; LSG: laparo-
scopic sleeve gastrectomy; n/a: not applicable

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote from publication: “Randomisation

bias)

using online randomisation software”

Comment: URL provided

Allocation concealment (selection bias)

Unclear risk

Comment: details not reported
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Keidar 2013  (Continued)

Blinding of outcome assessment (detection High risk Quote from publication: “allocation to

bias) treatments was not concealed and patients

All outcomes knew which procedure they were to un-
dergo”

Incomplete outcome data (attrition bias) ~ High risk Comment: drop-outs reported by group,

Weight numbers were small however the overall
sample size was small and there were more
drop-outs from one surgical group than the
other

Incomplete outcome data (attrition bias) ~ High risk Comment: drop-outs reported by group,

Comorbidities

numbers were small however the overall
sample size was small and there were more
drop-outs from one surgical group than the
other

Selective reporting (reporting bias)

Unclear risk Comment: results were reported for all out-
comes mentioned in the methods, protocol

not available

Other bias Low risk Comment: no evidence of other bias
Lee 2011

Methods Parallel randomised controlled clinical trial
Randomisation ratio: not reported
Superiority design

Participants Inclusion criteria: aged between > 30 and < 60 years old; BMI > 25 to < 35; poorly
controlled type II diabetes; had been receiving treatment from an endocrinologist for 6
months or longer; no evidence of renal impairment or diabetic retinopathy; ability to
understand and comply with study process
Exclusion criteria: presence of a “specific disease” (Lee 2011, p. 144); previous bariatric
surgery; history of major medical problems, including mental impairment, drug or al-
cohol addiction, recent major vascular event, internal malignant neoplasm, and portal
hypertension; contraindication for either surgery; C-peptide level below 1.0; non-atten-
dance at initial two information visits
Diagnostic criteria: BMI > 25 to < 35 and type II diabetes.

Interventions Number of study centres: 1
Treatment before study: not applicable
Titration period: not applicable
Interventions:
1. Laparoscopic gastric bypass with duodenum exclusion (LGBD)
2. Laparoscopic sleeve gastrectomy without duodenum exclusion (LSG)

Outcomes Outcomes reported in abstract of publication: weight and co-morbidities
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Lee 2011  (Continued)

Study details

Run-in period: < 2 weeks, during which patients received suggestions for changing

their eating, glucose monitoring and vitamin supplementation

Study terminated before regular end: no

Publication details

Language of publication: English
Funding: non-commercial
Publication status: peer reviewed journal

Stated aim for study

Quote: “to evaluate the efficacy of 2 different gastrointestinal metabolic operations for
the treatment of T2DM and to test the foregut hypothesis” (Lee 2011, p. 143).

Notes BMI: body mass index; LGBD: laparoscopic gastric bypass with duodenum exclusion;
LSG: laparoscopic sleeve gastrectomy without duodenum exclusion; n/a: not applicable

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote from publication: “A computer-

bias)

generated variable block schedule was used
for randomisation” (Lee 2011, p. 144)

Allocation concealment (selection bias)

Unclear risk

Comment: variable block randomisation
was performed onsite in the operation the-
atre, but it is unclear by whom and how the
allocation sequence was concealed

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk

Quote from publication: “The study was
double-blinded” (Lee 2011, p. 144)

Comment: states double blinded, but no
other details provided , so unclear if out-

come assessors were blinded

Incomplete outcome data (attrition bias) ~ Low risk Comment: All randomised patients were

Weight followed up

Incomplete outcome data (attrition bias) ~ Low risk Comment: all randomised patients were

Comorbidities followed up

Selective reporting (reporting bias) High risk Comment: medication use was pre-speci-
fied as an outcome in the methods section,
but results were not reported. Study proto-
col is unavailable

Other bias Low risk Comment: no evidence of other bias
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Liang 2013

Methods Parallel randomised controlled clinical trial
Randomisation ratio: 1:1:1
Superiority design

Participants Inclusion criteria: T2DM diagnosed according to WHO criteria. Other inclusion cri-
teria were: (1) obesity (body mass index [BMI] > 28 kg/m2) in accordance with the
WHO Asia-Pacific classification for obesity; (2) T2DM with hypertension of 5-10 years
with hypertension defined as systolic blood pressure (SBP) 140 mmHg and/or diastolic
blood pressure (DBP) 90 mmHg as per 1999 WHO/ISH criteria; (3) insulin therapy in
combination with oral administration of drugs for 12 months; (4) glycated haemoglobin
(HbAIc) > 7%; (5) age: 30-60 years; (6) seronegative for antibodies against insulin, islet
cells and glutamic acid decarboxylase (GAD); (7) C-peptide level 0.3 mg/L
Exclusion criteria: (1) people without diabetes; (2) type 1 diabetes mellitus, presence
of autoimmune diabetes indicated by antibodies to insulin, islet cells, and GAD, and
gestational diabetes; (3) patients with heart, liver, or renal function impairment; (4)
presence of severe infections or cerebrovascular disease; (5) fasting serum insulin was less
than one-third of the normal value; (6) diabetes of more than 10 years duration; (7) age
> 60 years or <30 years
Diagnostic criteria: type 2 diabetes requiring insulin and oral drugs for 12 months,
hypertension, BMI > 28 kg/m?

Interventions Number of study centres: 1
Treatment before study: insulin and oral diabetes drugs taken for 12 months (an inclu-
sion criterion)
Titration period: not applicable
Interventions:
1. Usual care (multidisciplinary team; diet, exercise and biochemical goals)
2. Usual care plus exenatide
3. Laparoscopic Roux-en-Y gastric bypass

Outcomes Outcomes reported in abstract of publication: weight loss, comorbidities

Study details Run-in period: none reported

Study terminated before regular end: no

Publication details

Language of publication: English
Funding: research grants from the National Natural Science Foundation of China
Publication status: peer reviewed journal

Stated aim for study

Quote: (stated in abstract) “to evaluate the effect of laparoscopic Roux-en-Y gastric bypass
(RYGB) surgery compared with usual care with and without Exenatide therapy in obese
people with type 2 diabetes mellicus (T2DM) and hypertension”

Also stated (p. 52): “The primary aim of this trial was the change in cardiac function in
patients undergoing RYGB surgery, usual care or GLP-1 therapy. The secondary aims
were to assess changes in metabolic parameters (BMI, HbAlc, HOMA-IR and lipids)
and inflammation (hs-CRP, TNF-a, HMW-adiponectin) after a 12-month treatment
period”

Notes
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Liang 2013  (Continued)

Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Quote from publication “use of a comput-

bias)

erized system for generating random num-
bers”

Allocation concealment (selection bias)

Unclear risk

Comment: no information provided

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk

Comment: no information provided

Incomplete outcome data (attrition bias)
Weight

Unclear risk

Comment: analysis population unclear.
Seven patients dropped out after randomi-
sation (usual care = 0, usual care + exenatide
=2, LRYGB = 5) - however stated all pa-
tients were followed up; it was not reported
why they withdrew, nor at what time they
withdrew

Incomplete outcome data (attrition bias)

Unclear risk

Comment: as stated above for weight loss

Comorbidities
Selective reporting (reporting bias) High risk Comment: hypoglycaemic episodes stated
as measured but no data reported. Consid-
ered a key outcome given that a glycaemia-
modifying drug was part of the interven-
tion
Other bias Low risk Comment: no evidence of other bias
Mingrone 2012
Methods Parallel randomised controlled clinical trial
Randomisation ratio: 1:1:1
Superiority design
Participants Inclusion criteria: age 30-60 years, BMI >35, type 2 diabetes for at least 5 years, glycated

haemoglobin >7.0%, ability to understand and comply with study protocol

Exclusion criteria: type 1 diabetes, diabetes secondary to specific disease or glucocorti-

coid therapy, previous bariatric surgery, pregnancy, other medical conditions requiring

short-term hospitalisation, severe diabetes complications, other severe medical condi-

tions, geographical inaccessibility

Diagnostic criteria: BMI > 35 with type 2 diabetes.
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Mingrone 2012 (Continued)

Interventions

Number of study centres: 1

Treatment before study: none

Titration period: n/a

Interventions:

1. Gastric bypass (plus daily nutritional supplementation)

2. Medical therapy (treated by a multidisciplinary team including a diabetologist, dieti-
tian and nurse, visits at baseline, 1, 3, 6,9,12 and 24 months. Oral hypoglycaemic agents
and insulin doses optimised on an individual basis to reach a glycated haemoglobin level
<7%. Programs for diet and lifestyle modification, including reduced overall energy and
fat intake (details provided) and increased physical exercise)

Outcomes

Outcomes reported in abstract of publication: comorbidities

Study details

Run-in period: not reported
Study terminated before regular end: no

Publication details

Language of publication: English
Funding: non-commercial: supported by the Catholic University of Rome
Publication status: peer reviewed journal

Stated aim for study

Quote: “comparing the efficacy of two types of bariatric surgery (gastric bypass and
biliopancreatic diversion) with conventional medical therapy in severely obese patients
with Type 2 diabetes” (Mingrone 2012, p. 1578)

Notes BMI: body mass index; GB: gastric bypass; n/a: not applicable

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote from publication: “use of a comput-

bias)

erised system for generating random num-
bers”

Allocation concealment (selection bias)

Unclear risk Comment: no details reported

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk Comment: no details reported

Incomplete outcome data (attrition bias) ~ Low risk Comment: missing numbers were small

Weight and appeared to be balanced however un-
clear whether dropouts are related to out-
come

Incomplete outcome data (attrition bias) ~ Low risk Comment: missing numbers were small

Comorbidities

and appeared to be balanced however un-
clear whether dropouts are related to out-
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Mingrone 2012 (Continued)

come

Selective reporting (reporting bias)

High risk Comment: the study protocol is available.
The primary outcome of diabetes remis-
sion has not been reported in the way it was
pre-specified. The protocol states that dia-
betes remission would be assessed in terms
of both full and partial remission. In the
paper, only “diabetes remission” is reported
(unclear if this is full, partial or a composite

of both)

Other bias

Low risk Comment: no evidence of other bias

Nguyen 2009

Methods

Parallel controlled clinical trial
Randomisation ratio: not stated

Superiority design

Participants

Inclusion criteria: BMI 40-60 kg/ m? or 35 kg/ m? with comorbidities, acceptable op-
erative risk, aged 18-60 years

Exclusion criteria: large ventral hernia, hiatal hernia, or previous gastric or bariatric
surgery

Diagnostic criteria: BMI 40-60

Interventions

Number of study centres: 1

Treatment before study: not reported

Titration period: not applicable

Interventions:

1: Laparoscopic Roux-en-Y gastric bypass (LRYGB)
2: Laparoscopic adjustable gastric banding (LAGB)

Outcomes

Outcomes reported in abstract of publication: weight loss, QoL, complications and
additional procedures

Study details

Run-in period: not reported
Study terminated before regular end: no

Publication details

Language of publication: English
Funding: non-commercial
Publication status: peer reviewed journal

Stated aim for study

Quote: ’to compare the outcomes, convalescence, quality of life, and costs of laparoscopic
Roux-en-Y gastric bypass versus laparoscopic adjustable gastric banding® (Nguyen 2009,
p. 631)
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Nguyen 2009  (Continued)

Notes BMI: body mass index; LAGB: laparoscopic adjustable gastric banding; LRYGB: laparo-
scopic Roux-en-Y gastric bypass; n/a: not applicable

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk

Quote from publication: “they were ran-
domly assigned to laparoscopic gastric by-
pass or laparoscopic gastric banding by use
of sealed envelopes with a block of 3 groups
to allow for even recruitment®

Comment: method of sequence generation
not reported

Allocation concealment (selection bias)

Unclear risk

Comment: see above, sealed envelopes were
used but not stated whether sequentially
numbered and opaque

Blinding of participants and personnel
(performance bias)
All outcomes

High risk

Quote from publication: “The randomized
assignment was discussed with the patient
at the second office visit, when the patient
had the right to withdraw from the study
protocol”

Comment: QoL was the only self-reported
outcome; participants were not blinded for

any outcomes

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk

Comment: no information provided re-
lating to whether outcome assessors were
blinded

Comment: participants were not blinded;
no information provided on whether out-

come assessors were blinded

Incomplete outcome data (attrition bias)
Weight

High risk

Comment: the proportion excluded im-
mediately after randomisation differed no-
tably between LRYGB and LAGB groups
(11.2% and 31.2% respectively). Dropouts
at years 2-4 were reported (40 LRYGB and
56 LAGB at year 4) but reasons not given

Incomplete outcome data (attrition bias)

Quality of life

High risk

Comment: as above

Selective reporting (reporting bias)

Unclear risk

Comment: no study protocol available; all
outcomes specified in the methods section
were reported; however, the methods did
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Nguyen 2009  (Continued)

not give full details of the way all outcomes
were to be measured and assessed; some
surgical outcomes were not explicitly men-
tioned a priori; subgroups of weight loss by
starting BMI were reported but not men-
tioned a priori

Other bias

Unclear risk

Quote from publication: “Our study has
several limitations. First, the baseline BMI
was significantly higher (47 vs. 45 kg/mz,
respectively) and age was significantly lower
(41 vs. 45 years, respectively) in the gas-
tric bypass group than in the gastric band-
ing group. These differences occurred by
chance though the randomization process”
(Nguyen 2009).

In addition, for complications, mean du-
ration of follow-up differed (LYRGB 4.2
years, LAGB 3.6 years). No protocol to re-
duce the risk of differential behaviours by
patients and healthcare providers in the ab-
sence of blinding was reported

Nogués 2010

Methods

Parallel randomised controlled clinical trial

Randomisation ratio: not stated

Superiority design

Participants

Inclusion criteria: morbidly obese women, aged 18-55 years (NB Ramon 2012 states

age range for inclusion was 18-60 years), BMI > 40 or > 35 with comorbidity (type 2

diabetes, sleep apnoea, obesity hypoventilation disorder, severe arthropathy in weight

bearing joints, cardiovascular disease, dyslipidaemia)

Exclusion criteria: obesity secondary to endocrine diseases and psychiatric disorders,

disease that contraindicates surgery, BMI > 50 kg/ 'm?; not suitable for bariatric laparo-

scopic surgery; currently receiving revisional surgery
Diagnostic criteria: BMI > 40 or > 35 with comorbidity

Interventions

Number of study centres: 1
Treatment before study: not reported
Titration period: not applicable
Interventions:

1: Laparoscopic Roux-en-Y gastric bypass (LRYGB)

2: Laparoscopic sleeve gastrectomy (LSG)

Outcomes

Outcomes reported in abstract of publication: none of the review’s primary outcomes

reported in the abstract
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Nogués 2010  (Continued)

Study details

Run-in period: not applicable
Study terminated before regular end: no

Publication details

Language of publication: English
Funding: non-commercial
Publication status: peer reviewed journal

Stated aim for study

Quote: “to compare the impact of these two surgical techniques [LRYGB and LSG] on

mineral metabolism and bone mass in patients undergoing bariatric surgery.” (Nogués

2010, p104)

Quote: “to compare the effects of LRYGB and LSG on glucose metabolism and levels

of gastrointestinal hormones ... in morbid obese patients” (Ramon 2012, p. 1117).

Notes BMI: body mass index; LSG: laparoscopic sleeve gastrectomy; LRYGB: laparoscopic
Roux-en-Y gastric bypass; n/a: not applicable

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk

Quote from publication: “sequence of
treatment allocation was generated in the
randomisation module of the True Epistat
statistical software”

Allocation concealment (selection bias)

Unclear risk

Comment: no details provided

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk

Comment: no details provided

Incomplete outcome data (attrition bias)
Weight

Unclear risk

Comment: no information provided on
whether there were any missing data

Selective reporting (reporting bias)

Unclear risk

Comment: pilot study with minimal re-
porting of outcomes, unclear whether other

outcomes were captured

Other bias

Unclear risk

Comment: insufficient information to

make a judgement
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O’Brien 2006

Methods

Parallel randomised controlled clinical trial
Randomisation ratio: not reported
Superiority design

Participants

Inclusion criteria: age between 20 and 50 years, BMI 30 to 35 kg/ m? with identifiable
problems, including an obesity-related co-morbid condition (such as hypertension, dys-
lipidaemia, diabetes, obstructive sleep apnoea, or gastroesophageal reflux disease), severe
physical limitations, or clinically significant psychosocial problems associated with their
obesity; had attempted to reduce weight over at least the previous 5 years; could under-
stand the options offered and the randomisation process; and were willing to comply
with the requirements of each programme

Exclusion criteria: candidates with a history of bariatric surgery or medical problems
that contraindicated treatment in either study group, such as impaired mental status,
drug or alcohol addiction, or portal hypertension. Participants were also excluded if they
had undergone an intensive, physician-supervised programme that used very-low-calorie
diets or pharmacotherapy or if they did not attend the two initial patient information
visits

Diagnostic criteria: BMI 30 to 35 kg/m? with identifiable obesity-related problems

Interventions

Number of study centres: not reported but appears to be a single centre

Treatment before study: none reported

Titration period: n/a

Interventions:

1. Laparoscopic adjustable gastric band (Lap-Band system) (LAGB)

2. Intensive non-surgical programme (Nonsurgical)

The non surgical programme centred on the use of behavioural modification, very-low-
calorie diet, and pharmacotherapy with education and professional support on appropri-
ate eating and exercise behaviour. The programme began with a 6-month VLCD (500-
550 kcal/d) which used Optifast for 12-weeks, then over 4-weeks some VLC meals with
120mg orlistat before the non- VLC meals, and then 120mg orlistat before all meals.
The 6 month intensive phase was followed by further courses of VLCD or orlistat as
tolerated, as well as continual behavioural, dietary, and exercise advice. Physician saw
each patient every 2 weeks during the VLCD programme, and every 4-6 weeks during
the rest of the study

Common programme: all patients were instructed and encouraged to follow appropri-
ate lifestyle behaviour of good eating practices and increased exercise and activity. All

participants were encouraged to exercise for at least 200 minutes a week

Outcomes

Outcomes reported in abstract of publication: co-morbidities, QoL, weight loss

Study details

Run-in period: none reported
Study terminated before regular end: no

Publication details

Language of publication: English
Funding: commercial and non-commercial
Publication status: peer review journal
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O’Brien 2006 (Continued)

Stated aim for study

Quote: “We hypothesized that surgical therapy would induce more weight loss, health

benefit, and improvement in quality of life than non surgical therapy and have conducted

arandomized, controlled trial comparing the effectiveness of current non surgical therapy

with laparoscopic adjustable gastric banding in a group of mildly to moderately obese
adults (body mass index, 30 kg/m? to 35 kg/m?)” (O’Brien 2006, p. 626)

Notes BMI: body mass index; LAGB: laparoscopic adjustable gastric band; n/a: not applicable;
VLC: very low calorie; VLCD: very low calorie diet

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Comment: computer-derived random allo-

bias) cation sequence prepared at the trial office.
No blocking or stratification

Allocation concealment (selection bias) Low risk Comment: trial co-ordinator contacted the
trial office by telephone to obtain the allo-
cation

Blinding of participants and personnel High risk Comment: participants could not have

(performance bias) been blinded to treatment

All outcomes

Blinding of outcome assessment (detection High risk Comment: states that the study was not

bias)

All outcomes

blinded (outcome assessors not specified
but assume not blinded)

Incomplete outcome data (attrition bias)

Weight

Unclear risk

Comment: withdrawals noted in both
groups: one LAGB participant withdrew
preoperatively, 5 non-surgical participants
withdrew (weeks 4, 6, 8, 10, and 52), and 2
non-surgical participants moved overseas.
Uneven withdrawals between groups but
as reasons not provided for all withdrawals
it is unclear whether withdrawals were re-
lated to the outcome. States intention-to-
treat analysis conducted, but in the surgical
group the one patient who withdrew pre-
operatively was not included in the analysis

Incomplete outcome data (attrition bias)

Quality of life

Unclear risk

Comment: as above, however for quality of
life data were analysed only for those who
completed the study (case analysis, LAGB
n = 39/40, non surgical n = 33/40)
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O’Brien 2006 (Continued)

Incomplete outcome data (attrition bias)
Comorbidities

Unclear risk Comment: as above quality of life with a
case analysis

Selective reporting (reporting bias)

Unclear risk Comment: study protocol not available.
Outcomes listed in the methods reported

on
Other bias Low risk Comment: no evidence of other bias
Paluszkiewicz 2012
Methods Parallel randomised controlled clinical trial
Randomisation ratio: not reported
Superiority design
Participants Inclusion criteria: BMI >40 kg/m? or > 35kg/m?* with at least one comorbidity (type
2 diabetes, hypertension, dyslipidaemia, obstructive sleep apnoea), 18-60 years
Exclusion criteria: BMI > 60, poorly controlled significant medical or psychiatric dis-
order, active alcohol or substance abuse, active duodenal/gastric ulcer disease, difficult
to treat gastro-oesophageal reflux disease with a large hiatal hernia, previous major gas-
trointestinal surgery, diagnosed or suspected malignancy
Diagnostic criteria: BMI > 40 or > 35kg/m2 with comorbidity
Interventions Number of study centres: 1
Treatment before study: not reported
Titration period: not applicable
Interventions:
1: Open roux-en-Y gastric bypass (RYGB)
2: Laparoscopic sleeve gastrectomy (LSG) GF note - update SG to LSG in DX form
All participants received Multivitamin and minerals (1 tablet per day), iron (0.1g per day)
, vitamin B12 (1000 pg per month). Cholesystectomy performed at surgery if gallstones
were symptomatic, no numbers provided
Outcomes Outcomes reported in abstract of publication: complications, weight loss, additional
procedures
Study details Run-in period: treated for peptic ulcer disease and/or Helicobacter pylori infection

preoperatively if diagnosed
Study terminated before regular end: no

Publication details

Language of publication: English
Funding: non-commercial
Publication status: peer reviewed journal and conference abstract

Stated aim for study

Quote: “to compare 6-month and 1-year outcomes in patients undergoing LSG and
open RYGB in a single teaching hospital in Poland.” (Paluszkiewicz 2012, p226)
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Paluszkiewicz 2012  (Continued)

Notes BMI: body mass index; LSG: laparoscopic sleeve gastrectomy; n/a: not applicable; RYGB:
open roux-en-Y gastric bypass
Paluszkiewicz 2011 (abstract) appears to report baseline and endpoint data from a smaller
subgroup of participants, data therefore extracted from the main publication only

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote from publication: “simple randomi-
sation was used to assign patients to treat-
ment groups”

Comment: no further details reported

Allocation concealment (selection bias)

Unclear risk Comment: no details reported

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk Comment: no details reported

Incomplete outcome data (attrition bias)

Weight

Unclear risk Comment: uncertainty over the number of
participants included in the analyses with
little information in the full publication,

and conflicting information in the abstract

Incomplete outcome data (attrition bias)
Comorbidities

Unclear risk Comment: as for incomplete outcome data

- weight

Selective reporting (reporting bias)

High risk

Comment: states impaired glucose toler-

ance was an outcome but no data reported

Other bias Unclear risk Comment: insufficient details reported to
make a judgment
Peterli 2012
Methods Parallel randomised controlled clinical trial
Randomisation ratio: not reported
Superiority design
Participants Inclusion criteria: BMI > 40 kg/m? or BMI > 35 kg/m? with presence of at least one

comorbidity, age 18-65 years, failure of conservative treatment over 2 years

Exclusion criteria: contraindications to major abdominal surgery, severe symptomatic
gastro-oesophageal reflux disease despite medication, large hiatal hernia, expected dense
adhesions at the level of the small bowel, the need for endoscopic follow-up of the
duodenum, patients with inflammatory bowel disease

Diagnostic criteria: BMI > 40, or BMI > 35 with comorbidity.
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Peterli 2012  (Continued)

Interventions

Number of study centres: 4

Treatment before study: not reported

Titration period: not reported

Interventions:

1: Laparoscopic Roux-en-Y gastric bypass (LRYGB)

2: Laparoscopic sleeve gastrectomy (LSG)

Stated that vitamin supplementation and postoperative thrombosis prophylaxis were per-
formed according to the policy of each participating centre (no further details reported)

Outcomes

Outcomes reported in abstract of publication: weight loss, co-morbidities, complica-
tions and additional procedures

Study details

Run-in period: not reported

Study terminated before regular end: no; however, note that follow-up was intended
to be 5 years but to date results have only been published up to 1 year for most outcomes
and 3 years for weight and BMI; at the time of analysis, median follow-up was 2 years.

Publication details

Language of publication: English
Funding: commercial and non-commercial
Publication status: peer reviewed journal

Stated aim for study

Quote: “... to perform a large multicentre RCT assessing the efficacy and safety of LSG
and LRYGB...” (Petetli in press, p.4)

Notes BMI: body mass index; LSG: laparoscopic sleeve gastrectomy; LRYGB: laparoscopic
Roux-en-Y gastric bypass; n/a: not applicable

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote from publication: “Patients were as-

bias)

signed to either LSG or LRYGB using a
computer based randomization with sealed
envelopes”

Allocation concealment (selection bias)

Unclear risk Comment: sealed envelopes were used, but

it is unclear if they were sequentially num-

bered
Blinding of participants and personnel High risk Comment: no information about blind-
(performance bias) ing provided. ClinicalTrials.gov record de-
All outcomes scribes the trial as ‘open label’
Blinding of outcome assessment (detection High risk Comment: no information about blind-

bias)

All outcomes

ing provided. ClinicalTrials.gov record de-
scribes the trial as ‘open label’
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Peterli 2012  (Continued)

Incomplete outcome data (attrition bias)

Weight

Unclear risk

Comment: data presented are for an in-
terim analysis during an ongoing study.
Follow-up data not presented for all the pa-
tients randomised - this is probably because
it is not available yet as data is for an in-
terim analysis at one year, but this is not
fully explained in the publication (i.e. no
information about the number of partici-
pants who had completed one-year follow-

up)

Incomplete outcome data (attrition bias)

Quality of life

Unclear risk

Comment: authors have not provided the
number of patients included in the quality
of life analysis. This is an interim analysis

Incomplete outcome data (attrition bias)
Comorbidities

Unclear risk

Comment: authors have not provided the
number of patients included in the co-mor-
bidities analyses. This is an interim analysis

Selective reporting (reporting bias)

Unclear risk

Comment: results for outcomes pre-spec-
ified in the protocol have been reported.
The only measure pre-specified that results
were not provided for was an additional
measure of quality of life, BAROS QoL,
and the authors explained in their answers
to our request for clarifications that data
were not provided for this as not all study
centres delivered the results. BAROS QoL
data are provided in a conference abstract

for a small number of patients only

Other bias

High risk

Comment: interim analysis, that does not
present data on all patients randomised

Praveen Raj 2012

Methods Parallel randomised controlled clinical trial
Randomisation ratio: not reported
Superiority design
Participants Inclusion criteria: BMI > 37 kg m? or BMI > 32 kg m? with diabetes mellitus or

another two significant comorbidities related to obesity; unable to lose or maintain

weight through dietary or other forms of medical management; aged 18-65 years old

Exclusion criteria: patients with sliding hernia (contraindication for sleeve gastrectomy)
Diagnostic criteria: BMI > 37 kg m? or BMI > 32 kg m? with comorbidities
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Praveen Raj 2012  (Continued)

Interventions

Number of study centres: not reported

Treatment before study: none

Titration period: not applicable

Intervention:

1: Laparoscopic duodenojejunal bypass with sleeve gastrectomy (D]B)
2: Laparoscopic Roux-en-Y gastric bypass (LRYGB)

Outcomes

Outcomes reported in abstract of publication: weight loss, co-morbidities, and com-
plications and additional procedures

Study details

Run-in period: not applicable
Study terminated before regular end: no

Publication details

Language of publication: English
Funding: none
Publication status: peer reviewed journal

Stated aim for study

Quote: “we required a procedure that is as effective as Roux en Y gastric bypass but
still addressing the drawbacks mentioned. So, with our initial experience of laparoscopic
duodenojejunal bypass with sleeve gastrectomy, we began a randomized trial comparing
it with laparoscopic roux en Y gastric bypass” (Praveen Raj 2012, p. 423)

Notes BMI: body mass index; DJB: laparoscopic duodenojejunal bypass with sleeve; LRYGB:
laparoscopic Roux-en-Y gastric bypass; n/a: not applicable

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote from publication: “patients ... were
randomized by closed envelope technique”
Comment: unclear if there was a random

component to thC sequence generation

Allocation concealment (selection bias)

Unclear risk Comment: closed envelopes used, but no
other details provided (i.e. whether or not

they were sequentially numbered)

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk Comment: no details about blinding or as-

sessment provided

Incomplete outcome data (attrition bias)

Weight

Unclear risk Comment: attrition and missing data rate

not clearly reported

Incomplete outcome data (attrition bias)
Comorbidities

Unclear risk Comment: attrition and missing data rate

not clearly reported
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Praveen Raj 2012  (Continued)

Selective reporting (reporting bias)

Unclear risk Comment: trial protocol not available and
paper does not detail outcomes measured
in the methods section

Other bias Unclear risk Comment: insufficient reporting to deter-
mine whether any other source of bias was
present

Schauer 2012

Methods Parallel randomised controlled clinical trial
Randomisation ratio: 1:1:1
Superiority design

Participants Inclusion criteria: aged 20-60 years; diagnosis of type 2 diabetes (glycated haemoglobin

level, >7.0%); and BMI of 27 to 43
Exclusion criteria: previous bariatric surgery or complex abdominal surgery; and poorly
controlled medical or psychiatric disorders
Diagnostic criteria: type 2 diabetes: glycated haemoglobin level, >7.0%, BMI 27 to 43

Interventions Number of study centres: 1
Treatment before study: not applicable
Titration period: not applicable
Interventions:
1. Intensive medical therapy alone (MT)
2. Intensive medical therapy plus laparoscopic Roux-en-Y gastric bypass (LRYGB)
3. Intensive medical therapy plus laparoscopic sleeve gastrectomy (LSG)
(All patients were treated with lipid-lowering and antihypertensive medications. Patients
in the surgical procedures group received nutrient supplementation following surgery,
which differed slightly according to the procedures underwent.)
Intensive medical therapy consisted of lifestyle counselling, weight management, home
glucose monitoring, new drug therapies, sessions with a diabetes speciality educator, and
encouragement to participate in weight watchers

Outcomes Outcomes reported in abstract of publication: comorbidities, weight loss, complica-

tions and additional procedures

Study details Run-in period: not applicable

Study terminated before regular end: no

Publication details

Language of publication: English
Funding: commercial and non-commercial
Publication status: peer reviewed journal

Stated aim for study

Quote: “to compare intensive medical therapy with surgical treatment (gastric bypass or
sleeve gastrectomy) as a means of improving glycaemic control in obese patients with
Type 2 diabetes” (Schauer 2012, p. 1568).

“to evaluate the effects of three treatments on glucose regulation, pancreatic B-cell func-
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Schauer 2012  (Continued)

tion (insulin secretion and body composition in a subset of 60 subjects” (Kashyap 2013

p-2176, no data extracted)

Notes BMI: body mass index; LRYGB: intensive medical therapy plus laparoscopic Roux-en-
Y gastric bypass; LSG: intensive medical therapy plus laparoscopic sleeve gastrectomy;
MT: intensive medical therapy alone; n/a: not applicable

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk

Comment: not reported

Allocation concealment (selection bias)

Unclear risk

Comment: not reported

Blinding of outcome assessment (detection
bias)

All outcomes

High risk

Comment: non-blinded trial

Incomplete outcome data (attrition bias)

Weight

High risk

Comment: ITT analysis not conducted.
There is an imbalance in missing data across
the groups, with more patients withdraw-
ing from the trial in the medical therapy
arm than in the gastric bypass or sleeve gas-
trectomy arms

Incomplete outcome data (attrition bias)
Comorbidities

High risk

Comment: ITT analysis not conducted.
There is an imbalance in missing data across
the groups, with more patients withdraw-
ing from the trial in the medical therapy
arm than in the gastric bypass or sleeve gas-
trectomy arms

Selective reporting (reporting bias)

High risk

Comment: the study protocol is available.
This states that patient self-report measures
of health-related quality of life were used in
the study, but this outcome has not been
reported in this publication

Other bias

Low risk

Comment: no evidence of other bias
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Sharma 2013

Methods

Parallel randomised controlled clinical trial

Randomisation ratio: not reported

Superiority design

Participants

Inclusion criteria: recruited patients all needed to meet the NIH criteria for Bariatric

surgery (BMI over 40 or greater than 35 with at least one comorbidity)

Exclusion criteria: none reported

Diagnostic criteria: BMI > 40, or > 35 with > 1 comorbidity

Interventions

Number of study centres: 1
Treatment before study: none reported
Titration period: not applicable
Interventions:

1. Laparoscopic gastric imbrication

2. Laparoscopic sleeve gastrectomy

Outcomes

Outcomes reported in abstract of publication: weight loss; complications and addi-

tional operative procedures

Study details

Run-in period: not reported
Study terminated before regular end: no

Publication details

Language of publication: English

Funding: not reported (authors declared they had no conflicts of interests)

Publication status: unpublished manuscript (pending journal decision)

Stated aim for study

Quote: "To compare the surgical outcome after sleeve gastrectomy and gastric imbrication
in patients with morbid obesity’ (Narwaria 2011)

Notes

Risk of bias

Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection

bias)

Unclear risk

Comment: no information provided

Allocation concealment (selection bias)

Unclear risk

Comment: no information provided

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk

Comment: outcome assessors were blinded
to allocation group for the first year, but
unblinded for years 2 and 3. However also
stated (in Discussion) that ‘the third party
administrator who followed the patients for
weight-loss outcomes also randomized the
patients. We tried to account for this by
having two different people perform each
function and not having them communi-
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Sharma 2013  (Continued)

cate with one another about the study’

Incomplete outcome data (attrition bias) ~ Unclear risk Comment: per protocol analysis. The au-
Weight thors imply that a patient flow chart is
available but it was not provided with
the manuscript. Without this, numbers of
dropouts, and any reasons for dropouts, are
notknown. Stated 100% follow up butalso

dropouts and crossovers occurred - no rea-

sons given
Comment: baseline and year 2 data not re-
ported for EWL

Selective reporting (reporting bias) Unclear risk Comment: the manuscript focuses on

weight outcomes; results were reported for
all outcomes mentioned in the methods.
A study protocol with a priori definitions
would help to clarify risk of reporting bias

Other bias High risk Quote: “The one leak in our LGI group can

be directly attributed to our lack of experi-
ence with the LGI. We are certain if our
study had been conducted by one of the
prominent LGI groups around the world
the leak we experienced would have been
avoided”
Comment: a source of bias if the surgeons
were consistently less skilled at gastric im-
brication than sleeve gastrectomy but this
only appears to have resulted in a serious
outcome in one operation

Vix 2013
Methods Parallel randomised controlled clinical trial
Randomisation ratio: not reported
Inferiority design
Participants Inclusion criteria: not reported other than patients meeting the criteria for bariatric
surgery
Exclusion criteria: BMI < 40 and > 60; patient preference for a specific procedure;
inability to provide informed consent; age < 18 or > 60 years; previous upper or lower
gastrointestinal surgery; and hiatal hernia > 2 cm
Diagnostic criteria: BMI 40-60
Interventions Number of study centres: 1
Treatment before study: patients presenting with vitamin D deficiency were supplied
with cholecalciferol in the preoperative (and also postoperative period) and continued
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Vix 2013 (Continued)

until normalization was achieved
Titration period: n/a

Interventions:

1. Laparoscopic Roux-en-Y gastric bypass

2. Laparoscopic sleeve gastrectomy

Outcomes

Outcomes reported in abstract of publication: weight loss

Study details

Run-in period: not applicable
Study terminated before regular end: no

Publication details

Language of publication: English
Funding: not reported
Publication status: peer reviewed journal

Stated aim for study

Quote: “To assess postoperative outcomes of sleeve gastrectomy (SG) versus Roux-en-Y

gastric bypass (RYGB)”

Notes n/a: not applicable
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk

Comment: no information provided

Allocation concealment (selection bias)

Unclear risk

Comment: stated (Surg Endosc paper) that
patients were assigned to group by sealed-
envelope randomisation. Stated (Obes Res
paper) “Randomization was achieved using
closed envelopes. For the first 100 patients,
120 envelopes were prepared, with an esti-
mated minimum of 10 % failure rate after
randomization to the allocated procedure
for specific French health insurance issues.
Patients in which the randomization proce-
dure failed after medical adviser decision-
making were excluded from the study.”
Comment: Neither statement gives suffi-
cient details to judge low risk of bias (e.g.
unclear whether envelopes were opaque)

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk

Comment: no information provided

Surgery for weight loss in adults (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

96



Vix 2013  (Continued)

Incomplete outcome data (attrition bias)

Weight

Unclear risk

Comment: there are discrepancies in the re-
ported attrition rate between the two linked
papers. Obes Surg paper states 8 were lost to
follow up of which 7 were in the LSG group
(13% of those randomised); Surg Endosc
paper states only 1 per group was lost to
follow up. Reason given for loss to follow
up was lost contact

Selective reporting (reporting bias)

Unclear risk

Comment: results were reported for all out-
comes mentioned in the methods; a study
protocol with a priori definitions would

help to clarify risk of reporting bias

Other bias

Low risk

Comment: no evidence of other bias

Note: where the judgement is "Unclear’ and the description is blank, the study did not report that particular outcome.

ITT: intention-to-treat
QoL: quality of life
RCT: randomised controlled trial

Characteristics of excluded studies /[ordered by study ID]

Study Reason for exclusion
Adams 2009 Study design
Albanopoulos 2013 Outcomes

Angrisani 2009 Intervention

Anon 2011 Study design
Arceo-Olaiz 2008 Intervention

Bockelbrink 2008

Study design (health technology assessment review)

Bond 2009

Study design, intervention, population, outcomes

Bose 2010

Study design

Brimas 2013

Not an RCT, interventions
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(Continued)

Buchwald 2009 Study design

Bueter 2011a Outcomes

Bueter 2011b Outcomes

Burguera 2011 Study design

Chronaiou 2012 Intervention

Colquitt 2009 Study design (systematic review)
De Groot 2009 Study design

Fredheim 2011 Study design

Fredheim 2013 Not an RCT

Friedrich 2013 Not an RCT, outcomes
Frige’ 2009 Study design

Gagner 2011 Study design, intervention
Garb 2009 Study design

Gehrer 2010 Study design

Guelinckx 2009 Study design

Heindorff 1997 Outcomes

Hofso 2010 Study design

Hofso 2011 Study design

Holty 2011 Intervention, outcomes

Hussain 2009

Study design

Inci 2011 Intervention
Inge 2009 Study design, population
Jonnalagadda 2012 Intervention
Keating 2009 Study design
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(Continued)

Kolotkin 2009 Study design

Lancaster 2008 Study design, outcomes

Lanzi 2011 Study design

Lee 2005 Intervention (comparison of surgical technique - gastric bypass vs mini gastric bypass)
Lee 2011b Population

Lewis 2012 Study design

Lin 2011 Study design

Mummadi 2008 Study design

Mundet 2008 Study design (commentary article)
Nordstrand 2011 Study design

Nordstrand 2012 Study design, intervention
O’Brien 2010 Population

O’Brien 2013 Not an RCT

Oude 20092 Study design

Oude 2009b Study design

Papalazarou 2010 Intervention

Picot 2009 Study design (systematic review)
Pietri 2012 Study design

Pokala 2012 Study design

Pollock 2013 Not an RCT

Pontiroli 2009 Study design

Praveen Raj 2012b

Study design, intervention

Rebecchi 2011

Redundant intervention

Rico Hernandez 2009  Intervention
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(Continued)

Schouten 2010

Study design, outcomes

Schouten 2010b

Redundant intervention

Scozzari 2009

Redundant intervention

Sjostrom 2008 Outcomes

Sjostrom 2009 Study design

Skroubis 2013 Not an RCT

Tice 2008 Study design

Treadwell 2008 Study design

Varela 2011 Study design

Werling 2013 Redundant intervention

BMI: body mass index

RCT: randomised controlled trial

Characteristics of studies awaiting assessment /[ordered by study ID]

Cesana 2013
Methods RCT
Participants Patients with morbid obesity (duration unspecified); sample size not stated
Interventions  Laparoscopic gastric plication
Laparoscopic sleeve gastrectomy
Outcomes Assessed at 12 months:
Weight loss: BMI reduction, percentage excess weight lost.
Postoperative complications.
Operative time.
Notes

Surgery for weight loss in adults (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

100



Dadan 2011

Methods RCT

Participants ~ Patients with 'morbid obesity at least six months after surgical intervention’. Sample size unclear - stated 45 patients

’qualified to the study’

Interventions  Laparoscopic adjustable gastric banding
Roux-en-Y gastric bypass (not stated whether laparoscopic)

Outcomes Timing of assessment not reported:
Quality of life: based on Bariatric Analysis and Reporting Outcome System (BAROS) questionnaire

Result of surgical treatment of obesity (appears to be based on nominal classes ranging from ’excellent’ to 'unsuccessful’)

Notes

Darabi 2013

Methods RCT

Participants ~ Patients with morbid obesity (duration unspecified), 20 randomised per group

Interventions  Laparoscopic gastric plication
Laparoscopic mini-gastric bypass

Outcomes Assessed at 12 months:
Weight loss: percentage excess weight lost.
Comorbidities including hyperlipidaecmia and iron deficiency.
Re-hospitalisation and reoperation.
Operative time.
Length of hospital stay.

Notes

BMI: body mass index
RCT: randomised controlled trial

Characteristics of ongoing studies [ordered by study ID]

ISRCTN 00786323

Trial name or title BY-BAND

Methods RCT, parallel group

Participants BMI 40 or more, or BMI 35 to 40 and other co-morbidities (e.g. type 2 diabetes), that could improve with

weight loss
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ISRCTN 00786323 (Continued)
Interventions Laparoscopic adjustable gastric banding
Laparoscopic gastric bypass
Outcomes Proposed assessment at 3 years:

Weight loss.

Surgical complications.
Nutritional outcomes.
Symptoms.

Quality of life.

National Health Service value for money.

Starting date

Not reported; estimated completion date March 2016

Contact information

Professor Jane Blazeby, University of Bristol, UK

Study identifier ISRCTN 00786323
Official title Gastric BYpass or adjustable gastric BANDing surgery to treat morbid obesity: a multi-centre randomised
controlled trial - The BY-BAND Trial
Stated purpose of study  To compare the effectiveness, cost effectiveness and acceptability of laparoscopic adjustable gastric banding
and laparoscopic gastric bypass
Notes Estimated enrolment 724 patients in eight hospitals
NCT00432809

Trial name or title

STAMPEDE trial

Methods

RCT, parallel group

Participants

BMI > 27 and < 43; type 2 diabetes mellitus with HbAlc > 7.0%

Interventions

Laparoscopic Roux-en-Y gastric bypass
Laparoscopic sleeve gastrectomy
Intensive medical therapy for diabetes

Outcomes

Proposed assessment at 12 months:

Body weight, BMI and their changes from baseline.

Resolution of type 2 diabetes (defined on glycated haemoglobin) (primary outcome)
Obesity-related comorbidities (hypertension, dyslipidacmia).

Quality of life (instrument(s) not specified).

Adverse events, complications, hospitalisations.

Insulin resistance and secretion, glycated haemoglobin.

Cost-effectiveness of each intervention.

Blood pressure.

Use of diabetes and cardiovascular medications.
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NCT00432809 (Continued)

Starting date

February 2007; estimated completion date January 2016

Contact information

Philip R Schauer, MD, Director, Bariatric and Metabolic Institute, Cleveland Clinic Foundation, Cleve-
land, Ohio, United States

Study identifier NCT00432809
Official title STAMPEDE: Surgical Therapy And Medications Potentially Eradicate Diabetes Efficiently
Stated purpose of study To compare the relative clinical outcomes between advanced medical therapy alone or advanced medical
therapy combined with bariatric surgery [either Roux-en-Y gastric bypass (RYGBP) or laparoscopic sleeve
gastrectomy] in patients with type 2 diabetes and a body mass index (BMI) between 27 and 43 kg/m2
Notes Estimated enrolment 150
NCT01047735

Trial name or title

The TRIABETES study: A trial to compare surgical and medical treatments for type 2 diabetes

Methods RCT, parallel group

Participants BMI 30-35 with difficult to control type 2 diabetes mellitus requiring antidiabetic medication; BMI 35-
40 with type 2 diabetes mellitus

Interventions Laparoscopic Roux-en-Y gastric bypass
Laparoscopic adjustable gastric banding
Lifestyle weight-loss intervention

Outcomes Proposed assessment at 12 months:

Weight loss.
Feasibility of performing an RCT comparing these three interventions (stated primary outcome)

Starting date

September 2009; estimated completion date April 2015

Contact information

Anita P Courcoulas, MD, University of Pittsburgh Medical Center, Pittsburgh, Pennsylvania, United States

Study identifier NCT01047735
Official title A Randomized Trial to Compare Surgical and Medical Treatments for Type 2 Diabetes
Stated purpose of study To obtain preliminary information regarding the effectiveness of two major types of bariatric surgery,
Laparoscopic Roux-en-Y Gastric Bypass and Laparoscopic Adjustable Gastric Banding versus an intensive
lifestyle intervention to induce weight loss with diet and increased physical activity
Notes Estimated enrolment 60
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NCT01053130

Trial name or title

Not reported

Methods RCT, parallel group
Participants BMI 35-45 with stage 3-4 chronic kidney disease
Interventions Laparoscopic sleeve gastrectomy

Lifestyle modification with diet, exercise and pharmacotherapy
Outcomes Proposed assessment at 12, 24, 36 months unless stated:

Weight, BMI.

Body composition (waist and hip circumference, body fat).
Quality of life and depression.

Composite cardiovascular and mortality outcome.

Insulin resistance (12 months).

Kidney function (primary outcome) (12 months).

Kidney function, immunological and obesity markers (12 months)

Starting date

January 2010; estimated completion date January 2014

Contact information

Ms Helen L MacLaughlin, King’s College Hospital, London, UK

Study identifier NCT01053130

Official title The Effect of Weight Loss Surgery on Preservation of Kidney Function and Cardiovascular Disease Risk
Factors in Obese Patients With Stages 3-4 Chronic Kidney Disease: a Randomised Controlled Trial

Stated purpose of study To evaluate weight loss surgery vs lifestyle modification in patients with chronic kidney disease with
estimated kidney function of 20-60% and morbid obesity (BMI 35-45) in terms of kidney function,
cardiovascular disease risk factors and all-cause mortality

Notes Estimated enrolment 60

NCT01073020

Trial name or title

Surgery or Lifestyle with Intensive Medical Management in the Treatment of Type 2 Diabetes (SLIMM-
T2D)

Methods RCT, parallel group
Participants BMI 30-45 (comparison 1) or BMI 30-42 (comparison 2); type 2 diabetes of duration > 1 year
Interventions Laparoscopic adjustable gastric band

Laparoscopic Roux-en-Y gastric bypass

Intensive medical diabetes and weight management programme ("Why WAIT?’)

Comparison 1 = Laparoscopic adjustable gastric band compared to Intensive medical diabetes and weight
management programme;

Comparison 2 = Laparoscopic Roux-en-Y gastric bypass compared to Intensive medical diabetes and weight
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NCT01073020 (Continued)
management programme
Outcomes Proposed assessment at 12 months:

Glycaemic control (defined in terms of fasting plasma glucose levels) (primary outcome)
Quality of life (instrument(s) not specified).
Cost utility.

Metabolic factors and cardiovascular risk markers.

Starting date

January 2010; estimated completion date August 2013 (results remain unpublished as at 15 January 2014)

Contact information

Allison B. Goldfine, MD, Joslin Diabetes Center, Boston, Massachusetts, United States

Study identifier NCT01073020

Official title Surgery or Lifestyle With Intensive Medical Management in the Treatment of Type 2 Diabetes (SLIMM-
T2D)

Stated purpose of study  This trial investigates the utility of currently practiced and available bariatric surgical procedures as com-
pared with multidisciplinary intensive medical and weight management for the treatment of T2DM with
class 1 and 2 obesity.’

Notes Estimated enrolment 100

NCT01352403

Trial name or title

Wurzburg Adipositas Study (WAS)

Methods RCT, parallel group
Participants BMI > 40 without concomitant diseases; BMI > 35 with concomitant diseases
Interventions Gastric bypass
Intensive lifestyle intervention
Outcomes Proposed assessment at 12 months:

Quality of life (SF-36).
Cardiac fitness (VO,) (primary outcome).

Starting date

May 2011; estimated completion date June 2016

Contact information

Prof. Dr. Bruno Allolio, University hospital of Wuerzburg, Wuerzburg, Germany

Study identifier NCT01352403
Official title Severe Obesity: Bariatric Surgery vs. Life-Style-Intervention Wurzburg Adipositas Study - WAS
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NCT01352403 (Continued)

Stated purpose of study  To investigate the effects of gastric bypass in comparison to a intensive life style intervention on cardiac
function and quality of life in patients with morbid obesity
Notes Estimated enrolment 60
NCT01486680

Trial name or title

Not reported

Methods RCT, parallel group
Participants BMI 35-65; type 2 diabetes mellitus for at least 6 months
Interventions Laparoscopic Roux-en-Y gastric bypass
Laparoscopic sleeve gastrectomy
Outcomes Proposed assessment at 5 years unless stated:

Weight loss.

Remission of type 2 diabetes (complete and partial) (primary outcome)
Comorbidity resolution.

Perioperative and postoperative morbidity and mortality (also at 1 and 5 years)
Body composition, bone density and resting energy expenditure (1 and 5 years)

Quality of life (SF-36, Anxiety depression scale) (1 and 5 years)

Starting date

September 2011; estimated completion date October 2018

Contact information

Contact: Dr Michael Booth, North Shore Hospital, Auckland, New Zealand

Study identifier NCT01486680

Official title Prospective Randomised Controlled Trial Comparing the Efficacy of Laparoscopic Silastic Ring Roux-en-
Y Gastric Bypass Versus Laparoscopic Sleeve Gastrectomy for the Management of Type 2 Diabetes Mellitus
in Obese Patients

Stated purpose of study To compare which of these two surgical procedures is most effective at treating T2DM in obese patients,
as well as comparing whether there are any differences in the amount of weight lost, side effects and quality
of life

Notes Estimated enrolment 106

NCT01501201

Trial name or title

Comparison of gastric by-pass and optimized medical treatment in obese diabetic patients (DIABSURG)

Methods

RCT, parallel group, phase IV
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NCT01501201 (Continued)
Participants BMI > 35 and < 50; type 2 diabetes mellitus with HbAlc > 7.5 %; treated with GLP1 (glucagon-like
peptide) analogue or insulin
Interventions Laparoscopic Roux-en-Y gastric bypass
Optimised medical management (for obesity and poorly controlled type 2 diabetes)
Outcomes Proposed assessment:

Weight loss (at 2 years).

Glycemic control (at 2 years).

Quality of life (instrument(s) not specified) (at 2 years).
Mortality (up to 7 and 10 years) (primary outcome).
Cost, cost-effectiveness and cost-utility (2 years).

Starting date

February 2011; estimated completion date September 2021

Contact information

Francois Pattou, Professor, University Hospital, Lille, France

Study identifier NCT01501201

Official title Comparison of Gastric By-Pass and Optimized Medical Treatment in Obese Diabetic Patients in Terms of
Mortality, Glycemic Control, and Cost Effectiveness - Prospective, Multicenter, Randomized Study

Stated purpose of study  To compare the results of the Gastric By-Pass (GBP) to that of optimised medical therapy in patients with
obesity and poorly controlled type 2 diabetes in terms of mortality, weight loss, glycaemic control, quality
of life, cost, cost-effectiveness and cost utility of these two strategies

Notes Estimated enrolment 490, multi-centre (number of centres not reported)

NCT01581801

Trial name or title

Not reported

Methods RCT, parallel group
Participants BMI 35 (in presence of complications e.g. sleep apnoea, severe coxarthritis or gonarthritis, severe hyper-
tension) up to BMI 50; excluding patients with history of type 1 or 2 diabetes
Interventions Laparoscopic Roux-en-Y gastric bypass
Laparoscopic sleeve gastrectomy
Outcomes Proposed assessment at 12 months unless stated:
Weight, BMI.
Body composition including abdominal circumference.
Lipid profile.
Reactive hypoglycaemia incidence (primary outcome).
Hypoglycaemia symptoms (within 5 years of surgery).
Insulin sensitivity and secretion.
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NCT01581801

(Continued)

Cardiovascular system abnormalities.

Starting date

October 2012; estimated completion date December 2014

Contact information

Geltrude Mingrone, MD, Catholic University School of Medicine, Rome, Italy

Study identifier NCT01581801
Official title Randomized Clinical Study Comparing the Effect of Roux-en-Y Gastric Bypass and Sleeve Gastrectomy
on Reactive Hypoglycemia
Stated purpose of study  To conduct a 1-year randomised trial to compare the incidence of hypoglycaemia after laparoscopic Roux-
en-Y gastric bypass or laparoscopic sleeve gastrectomy
Notes Estimated enrolment 50
NCT01778738

Trial name or title

Type 2 Diabetes after sleeve gastrectomy and Roux-en-Y gastric bypass: A randomised single centre study
(OSEBERG)

Methods RCT, parallel group

Participants BMI > 35; type 2 diabetes with current HbAlc > 6.5 % or use of oral anti-diabetic medications; excluding
patients with previous bariatric surgery

Interventions Gastric bypass
Sleeve gastrectomy

Outcomes Proposed assessment at 12 months:

Weight loss, BMI.

Remission of type 2 diabetes (primary outcome).
Nocturnal blood pressure reduction.
Carotid-to-femoral pulse wave velocity.

Starting date

January 2013; estimated completion date January 2020

Contact information

Joran Hjelmeseth, MD. PhD, The Morbid Obesity Center, Vestfold Hospital Trust, Vestfold, Norway

Study identifier NCT01778738

Official title Glycaemia, Insulin Secretion and Action in Morbidly Obese Subjects With Type 2 Diabetes After Sleeve
Gastrectomy and Roux-en-Y Gastric Bypass: A Randomised Single Centre Study

Stated purpose of study  Not explicitly stated

Notes Estimated enrolment 120
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NCT01821508

Trial name or title

Not reported

Methods RCT, parallel group

Participants BMI 30-35; patients with microalbuminuria and receiving pharmacological treatment for type 2 diabetes
mellitus; diabetes diagnosis not more than 15 years before recruitment

Interventions Roux-en-Y gastric bypass
Clinical treatment of type 2 diabetes mellitus (best and most modern available)

Outcomes Proposed assessment at 24 months unless stated:

Quality of life (SF-36) (12 and 24 months).

Glycaemic control (fasting glucose and glycated haemoglobin)
Discontinuation of type 2 diabetes mellitus medication.
Normalisation of lipids.

Normalisation of blood pressure.

Normalisation of albumin/creatinine ratio (primary outcome).
Retinopathy reversal.

Development or worsening of peripheral neuropathy.

Starting date

March 2013; estimated completion date April 2015

Contact information

Ricardo V Cohen, MD, PhD, Hospital Alemao Oswaldo Cruz, Sao Paulo, Brazil

Study identifier NCT01821508
Official title Prospective, Open, Randomized, Unicenter Study Comparing Roux-en-Y Gastric Bypass With the Best
Clinical Treatment Regarding Improvement of Microvascular Complications of Type 2 Diabetes Mellitus
in Obese Patients
Stated purpose of study  To evaluate the effects of Roux-en-Y gastric bypass in the control of diabetic nephropathy in diabetic
patients with BMI between 30 and 35
Notes Estimated enrolment 72
NCT01929850
Trial name or title Not reported
Methods RCT, cross-over design
Participants Female; of a medically underserved, rural, poor or under-represented minority (based on specified criteria);
history of obesity at least 2.5 years; BMI > 40 and < 55, or BMI > 35 and <55 with one or more significant
comorbidities (defined as diabetes, pulmonary disease, cardiac disease, or hypertension)
Interventions Laparoscopic sleeve gastrectomy
Intensive medically supervised nutritional and exercise therapy ("Weight Watchers 360”)
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NCT01929850 (Continued)

Outcomes Proposed assessment at 12 months:
BMI (primary outcome).
Quality of life (instrument(s) not reported).

Starting date October 2013; estimated completion date October 2018

Contact information John P Cello, MD, University of California, San Francisco / San Francisco General Hospital, California,
United States

Study identifier NCT01929850

Official tite Bariatric Surgery Plus Weight Watchers vs. Weight Watchers in Underserved Minorities: Randomized

Controlled Cross-over Trial

Stated purpose of study  Not explicitly stated

Notes Estimated enrolment 100

BMI: body mass index
RCT: randomised controlled trial
SE-36: Short form 36
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DATA AND ANALYSES

Comparison 1. Surgery versus non-surgery

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Mean BMI [kg/m?2] Other data No numeric data
2 Mean BMI at study end 5 Mean Difference (IV, Random, 95% CI) Totals not selected
3 BMI reduction Other data No numeric data
4 Weight [kg] Other data No numeric data
5 Mean weight at study end 4 Mean Difference (IV, Random, 95% CI) Totals not selected
6 Weight loss [kg] Other data No numeric data
7 Weight loss at study end 3 260 Mean Difference (IV, Random, 95% CI) 21.27 [18.93, 23.61]
8 Initial weight loss [%] Other data No numeric data
9 Initial weight loss at study end 5 Mean Difference (IV, Random, 95% CI) Totals not selected
10 Excess weight loss [%] Other data No numeric data
11 % excess weight loss at study 2 Mean Difference (IV, Random, 95% CI) Totals not selected

end
12 Other weight change data
13 Health-related quality of life
14 Comorbitidies: diabetes
15 Comorbitidies: hypertension
16 Comorbitidies: metabolic
syndrome
17 Comorbitidies: Lipids
18 Comorbitidies: Sleep

Other data
Other data
Other data
Other data
Other data

Other data
Other data

No numeric data
No numeric data
No numeric data
No numeric data

No numeric data

No numeric data
No numeric data

Comparison 2. Laparoscopic gastric bypass versus laparoscopic adjustable gastric banding

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Mean BMI [kg/m?2] Other data No numeric data
2 Mean BMI at study end 3 265 Mean Difference (IV, Random, 95% CI) -5.21 [-6.39, -4.03]
3 Mean weight [kg] Other data No numeric data
4 Excess weight loss [%] Other data No numeric data
5 Excess weight loss at study end 2 135 Mean Difference (IV, Random, 95% CI) 23.02 [13.56, 32.48]

[%]
6 Other weight change data

Other data

No numeric data
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Comparison 3. Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy

Outcome or subgroup title

No. of

No. of
studies participants

Statistical method

Effect size

1 Mean BMI [kg/

m2]

2 Mean BMI at study end 6 353

3 BMI reduction

4 BMI reduction at 12 months 2 114

5 Mean weight [kg]

6 Mean weight at study end 5 293

7 Weight loss [kg]

8 Mean weight loss at 12 months 3 146
9 Excess weight loss [%]

10 Other weight change data

11 Health related
12 Comorbidities
13 Comorbidities
14 Comorbidities

15 Comorbidities:

syndrome
16 Comorbidities

17 Comorbidities:

quality of life

: diabetes

: hypertension
: dyslipidaemia

metabolic

: sleep

other

co-morbidities

Other data
Mean Difference (IV, Random, 95% CI)
Other data
Mean Difference (IV, Random, 95% CI)
Other data
Mean Difference (IV, Random, 95% CI)
Other data
Mean Difference (IV, Random, 95% CI)
Other data
Other data
Other data
Other data
Other data
Other data
Other data

Other data
Other data

No numeric data
-0.23 [-1.78, 1.33]
No numeric data
1.79 [-0.34, 3.93]
No numeric data
1.23 [-2.03, 4.48]
No numeric data
4.09 [-3.31, 11.49]
No numeric data
No numeric data
No numeric data
No numeric data
No numeric data
No numeric data

No numeric data

No numeric data

No numeric data

Comparison 4. Gastric bypass versus biliopancreatic diversion with duodenal switch

No. of No. of

Outcome or subgroup title

studies participants

Statistical method

Effect size

1 Mean BMI [kg/m2]
2 Mean BMI reduction

3 Mean BMI reduction at study 2 107
end

4 Excess BMI loss [%]

5 Excess BMI loss at study end 2 107

6 Mean weight [kg]

7 Weight loss in kg

8 Body weight loss [%]

9 Other weight change data

10 Health-related quality of life:
SF-36

11 Health-related quality of life:
Obesity-related problems scale

12 Co-morbidities: diabetes

Other data
Other data
Mean Difference (IV, Random, 95% CI)

Other data
Mean Difference (IV, Random, 95% CI)

Other data
Other data
Other data
Other data
Other data

Other data

Other data

No numeric data
No numeric data

-7.34 [-9.25, -5.43]

No numeric data
-23.38 [-31.40, -15.
36]

No numeric data
No numeric data
No numeric data
No numeric data

No numeric data

No numeric data

No numeric data
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Comparison 5. Laparoscopic gastric bypass versus laparoscopic duodenojejunal bypass with sleeve gastrectomy

No. of No. of

Outcome or subgroup title studies participants Statistical method Effect size

1 Mean BMI [kg/m2] Other data No numeric data
2 Excess weight loss [kg] Other data No numeric data
3 Excess weight loss [%)] Other data No numeric data
4 Comorbidites Other data No numeric data

Comparison 6. Laparoscopic adjustable gastric banding versus laparoscopic isolated sleeve gastrectomy

No. of No. of

Outcome or subgroup title studies participants Statistical method Effect size

1 BMI decrease Other data No numeric data
2 Weight loss [kg] Other data No numeric data
3 Excess weight loss [%)] Other data No numeric data
4 Comorbidities: other Other data No numeric data

Comparison 7. Laparaoscopic gastric imbrication versus laparoscopic sleeve gastrectomy

No. of No. of

Outcome or subgroup title studies participants Statistical method Effect size
1 Mean BMI [kg/m2] Other data No numeric data
2 Excess weight loss Other data No numeric data

Analysis I.1. Comparison | Surgery versus non-surgery, Outcome | Mean BMI [kg/m2].

Mean BMI [kg/m2]

Study Outcome Surgery No surgery P value

Dixon 2008 BMI at 2 years, mean 29.5 36.6

Dixon 2008

Dixon 2008

Dixon 2012 BMI at 2 years, mean 36.6 42.3

Dixon 2012

Dixon 2012
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Mean BMI [kg/m2]

(Continued)

Ikramuddin 2013 BMI at 12 months, mean 25.8 (3.5) 31.6 (3.7) Difference -5.5 (95% CI -6.8 to -4.2)
(SD)

Ikramuddin 2013

Tkramuddin 2013

Liang 2013 BMI 24.51 (0.91) 30.38 (1.66) P <0.01
at 12 months. mean (SD)
: LRYGB v no surgery

Liang 2013 BMI at 12 months, mean 24.51 (0.91) 26.84 (1.21) P <0.05
(SD): LRYGB v no
surgery + exenatide

Liang 2013

Mingrone 2012 BMI at 2 years, mean (SD)  29.31 (2.64) 43.07 (6.44) P < 0.001

Mingrone 2012

Mingrone 2012

O’Brien 2006 BMI at 12 months (mean 27.0 (26.2 to 27.8) 29.9 (29.1 t0 30.8) P <0.001
(95% CI)

O’Brien 2006 BMI at 18 months (mean 26.7 (25.9 to 27.5) 30.9 (30.0 to 31.8) P <0.001
(95% CI)

O’Brien 2006 BMI at 24 months (mean 26.4 (25.6 t0 27.2) 31.5 (30.6 t0 32.4) P <0.001
(95% CI)

Schauer 2012 BMI at 12 months, mean 26.8 (3.2) 34.4 (3.7) P < 0.001
(SD): LYRGB

Schauer 2012 BMI at 12 months, mean 27.2 (3.5) 34.4 (3.7) P <0.001
(SD): LSG

Schauer 2012
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Analysis 1.2. Comparison | Surgery versus non-surgery, Outcome 2 Mean BMI at study end.

Review:  Surgery for weight loss in adults

Comparison: | Surgery versus non-surgery

Outcome: 2 Mean BMI at study end

Mean Mean

Study or subgroup Surgery No surgery Difference Difference
N Mean(SD)[kg/m2] N Mean(SD)[kg/m2] IV;Random,95% Cl IV;Random,95% Cl

lkramuddin 2013 (1) 60 258 (3.5) 60 31.6 (3.7) - -5.80[-7.09,-451 ]
Liang 2013 (2) 31 2451 (091) 36 30.38 (1.66) - -5.87[-6.50,-524 ]
Mingrone 2012 (3) 19 2931 (2.64) 18 4307 (644) * -13.76 [-1696,-10.56 ]
O'Brien 2006 (4) 40 264 (2.5) 40 31.5(2.8) - -5.10[-6.26,-394]
Schauer 2012 (5) 99 27 (3.34) 41 344 (3.7) - <740 -871,-6.09 ]

-10 -5 0 5 10
Favours surgery Favours no surgery

(I Laparoscopic Roux-en-Y gastric bypass versus lifestyle programme and medical management and medical management

(2) Laparoscopic Roux-en-Y gastric bypass versus usual care (diet, exercies and biochemical goals)

(3) Gastric bypass versus medical therapy

(4) Laparoscopic adjustable gastric banding versus intensive medical programme

(5) Data for two surgical arms were combined (laparoscopic Roux-en-y gastric bypass and laparoscopic sleeve gastrectomy) versus medical therapy

Analysis 1.3. Comparison | Surgery versus non-surgery, Outcome 3 BMI reduction.

BMI reduction
Study Outcome Surgery No surgery  P-value
Dixon 2008 Reduction in BMI at 2 7.4 0.5
years, mean
Dixon 2008
Dixon 2012 BMI loss at 2 years, mean 9.7 1.5
Dixon 2012
Mingrone 2012 BMI change from baseline -33.31 (7.88) -4.73 (6.37)
at 2 years, mean (SD)
Mingrone 2012
Schauer 2012 BMI reduction -10.2 (3.1) -1.9 (2.9) P < 0.001

at 12 months, mean (SD):
LRYGB
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BMI reduction

(Continued)

Schauer 2012 BMI reduction at 12 -9.0 (2.7) -1.9 (2.9)
months, mean (SD): LSG
Analysis 1.4. Comparison | Surgery versus non-surgery, Outcome 4 Weight [kg].
Weight [kg]

Study Outcome Surgery No surgery P-value

Dixon 2012 Weight at 2 years, kg, 107 (99 to 116) 121.8 (113 to0 129) -
mean (95% CI)

Dixon 2012

Dixon 2012

Ikramuddin 2013  Weight at 12 mo, mean 73.0 (13.6) 90.1 (17.0) Difference -16.0 (95% CI -21.1 to -
(SD) 10.8)

Ikramuddin 2013

Ikramuddin 2013

O’Brien 2006 Weight at 12 months, kg, 76.3 (74.1 to 78.5) 85.3 (83.0 t0 87.5) P <0.001
(mean (95% CI))

O’Brien 2006 Weight at 18 months, kg, 75.2 (73.1t077.4) 87.7 (79.9 t0 83.0) P <0.001
(mean (95% CI))

O’Brien 2006 Weight at 24 months, kg, 74.5 (72.4 t0 76.7)  89.5 (80.5 t0 83.6) P <0.001
(mean (95% CI))

Schauer 2012 Weight at 12 months, kg, 77.3 (13.0) 99.0 (16.4) P < 0.001
mean (SD): LRYGB

Schauer 2012 Weight at 12 months, kg, 75.5 (12.9) 99.0 (16.4) P < 0.001
mean (SD): LSG

Schauer 2012
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Analysis 1.5. Comparison | Surgery versus non-surgery, Outcome 5 Mean weight at study end.

Review:  Surgery for weight loss in adults
Comparison: | Surgery versus non-surgery

Outcome: 5 Mean weight at study end

Mean Mean

Study or subgroup Surgery No surgery Difference Difference
N Mean(SD)[kg] N Mean(SD)[kg] IV;Random,95% Cl IV;Random,95% Cl

Dixon 2012 (1) 30 107 (22.8) 30 121.8 (21.4) -1480 [ -25.99, -3.61 ]
lkramuddin 2013 (2) 60 73 (13.6) 60 90.1 (17) -17.10 [-22.61,-1159 ]
O'Brien 2006 (3) 40 745 (6.7) 40 89.5 (4.8) - -15.00 [-17.55,-1245 ]
Schauer 2012 (4) 99 764 (12.9) 41 99 (16.4) - -22.60 [-28.23,-1697 ]

-20 -10 0 10 20
Favours surgery Favours no surgery

(
(
(
(

|) Laparoscopic adjustable gastric banding versus conventional therapy

3) Laparoscopic adjustable gastric banding versus intensive medical programme

2) Laparoscopic Roux-en-Y gastric bypass versus lifestyle programme with medical management.

4) Data for two surgical arms were combined (laparoscopic Roux-en-y gastric bypass and laparoscopic sleeve gastrectomy) versus medical therapy

Analysis 1.6. Comparison | Surgery versus non-surgery, Outcome 6 Weight loss [kg].

Weight loss [kg]

Study Outcome

Surgery

No surgery

P value

Dixon 2008 Weightloss at 2 years, mean
(SD)

-21.1 (10.5)

-1.5 (5.4)

Difference -19.6 (-23.8, -15.2); P < 0.

001

Dixon 2008

Dixon 2012 Weightloss at 2 years, mean

-27.8 (-34.7 t0 -20.9)

-5.1 (-9.3 t0 -0.8)

-22.7 (-31.1 to -14.3); P < 0.001

(95% CI)

Dixon 2012

Schauer 2012 Weight loss at 12 months, -29.4 (8.9) -5.4 (8.0) P < 0.001
mean (SD): LRYGB

Schauer 2012 Weight loss at 12 months, -25.1 (8.5) -5.4 (8.0) P < 0.001

mean (SD): LSG
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Analysis 1.7. Comparison | Surgery versus non-surgery, Outcome 7 Weight loss at study end.

Review:  Surgery for weight loss in adults

Comparison:

Outcome:

| Surgery versus non-surgery

7 Weight loss at study end

Mean Mean
Study or subgroup  Surgery No surgery Difference Weight Difference
N Mean(SD)[kg] N Mean(SD)[kg] IV,Random,95% Cl IV.Random,95% Cl
Dixon 2008 (1) 30 21.1 (10.5) 30 1.5 (54) bt 30.6 % 19.60 [ 15.37,23.83 ]
Dixon 2012 (2) 30 278 (185) 30 5.1 (114) - 9.0 % 2270 [ 14.92, 3048 ]
Schauer 2012 (3) 99 273 (89) 41 54 (8) | 603 % 2190 [ 18.89,2491 ]
Total (95% CI) 159 101 . 100.0 % 21.27 [ 18.93, 23.61 ]
Heterogeneity: Tau? = 0.0; Chi? = 0.90, df = 2 (P = 0.64); I> =0.0%
Test for overall effect: Z = 17.82 (P < 0.00001)
Test for subgroup differences: Not applicable
-50 -25 0 25 50

Favours no surgery

(I Laparoscopic adjustable gastric banding versus conventional therapy

(2) Laparoscopic adjustable gastric banding versus conventional therapy

Favours surgery

(3) Data for two surgical arms were combined (laparoscopic Roux-en-y gastric bypass and laparoscopic sleeve gastrectomy) versus medical therapy

Analysis 1.8. Comparison | Surgery versus non-surgery, Outcome 8 Initial weight loss [%].

Initial weight loss [%]

Study Outcome Surgery No surgery P-value

Dixon 2008 % Initial weight loss at 2 20.0 (9.4) 1.4 (4.9) P <0.001
years, mean (SD)

Dixon 2012 Weight loss at 2 years, %, 20.6 (15.4t025.7) 2.9 (0.6t07.3) P <0.001
mean (95% CI)

Ikramuddin 2013 % weight change at 12 -26.1 (8.7) -7.9 (7.8) Difference -17.5 (95% CI -20.7 to -14.2)
mo, mean (SD)

Mingrone 2012 Weight loss at 2 years, % -33.31 (7.88) -4.74 (6.37) P <0.001

(SD)

O’Brien 2006

% of initial weight lost at
2 years (mean (95% CI))

21.6 (19.3 to 23.9)

5.5 (3.2 t0 7.9)
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Analysis 1.9. Comparison | Surgery versus non-surgery, Outcome 9 Initial weight loss at study end.

Review:  Surgery for weight loss in adults
Comparison: | Surgery versus non-surgery

Outcome: 9 Initial weight loss at study end

Mean Mean

Study or subgroup Surgery No surgery Difference Difference
N Mean(SD)[%] N Mean(SD)[%] IV,Random,95% Cl IV.Random,95% Cl

Dixon 2008 (1) 30 20 (94) 30 14 (49) - 18.60 [ 14.81,22.39 ]
Dixon 2012 (2) 30 206 (13.8) 30 29 (9) - 1770 [ 11.80,23.60 ]
lkramuddin 2013 (3) 60 26.1 (8.7) 60 79 (7.8) - 1820 [ 1524, 21.16]
Mingrone 2012 (4) 19 3331 (7.88) 18 474 (6.37) : 28.57[23.96,33.18]
O'Brien 2006 (5) 40 21,6 (7.2) 40 55(73) - 16.10[1292,19.28]

-20 -10 0 10 20
Favours no surgery Favours surgery

(I Laparoscopic adjustable gastric banding versus conventional therapy

(2) Laparoscopic adjustable gastric banding versus conventional therapy

(3) Laparoscopic Roux-en-Y gastric bypass versus lifestyle programme with medical management.
(4) Gastric bypass versus medical therapy

(5) Laparoscopic adjustable gastric banding versus intensive medical programme

Analysis 1.10. Comparison | Surgery versus non-surgery, Outcome 10 Excess weight loss [%].

Excess weight loss [%]

Study Outcome Surgery No surgery P-value
Dixon 2008 % Excess weight loss at 2 62.5 4.3
years
Dixon 2008
Mingrone 2012 % Excess weight lost at 2 68.08 (12.70) 9.29 (12.94) P <0.001

years, (SD)

Mingrone 2012

O’Brien 2006 % Excess weight lost at 12 78.6 (69.2 t0 88.1)  41.1 (31.2 t0 50.9) P < 0.001
months (mean (95% CI))

O’Brien 2006 % Excess weight lost at 2 87.2 (77.7 t0 96.6)  21.8 (11.9 t0 31.6) P < 0.001
years (mean (95% CI))
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Excess weight loss [%)]  (Continued)

Schauer 2012 % Excess weight lost at 88 (72, 101) 13 (0.8, 23) P < 0.001
12 months, median (in-
terquartile range): LRYGB

Schauer 2012 % Excess weight lost at 81 (65, 97) 13 (0.8, 23) P < 0.001
12 months, median (in-
terquartile range): LSG

Analysis 1.11. Comparison | Surgery versus non-surgery, Outcome |1 % excess weight loss at study end.

Review: Surgery for weight loss in adults

Comparison: | Surgery versus non-surgery
Outcome: || % excess weight loss at study end
Mean Mean
Study or subgroup Surgery No surgery Difference Difference
N Mean(SD) N Mean(SD) IV.Random,95% Cl IV.Random,95% Cl
Mingrone 2012 (1) 19 68.08 (12.7) 18 9.29 (12.94) ; 58.79 [ 50.52, 67.06 ]
O'Brien 2006 (2) 40 87.2 (29.5) 40 21.8 (30.8) - 6540 [ 52.18,78.62 ]

-50 -25 0 25 50

Favours No surgery Favours Surgery

(1) Gastric bypass versus medical therapy

(2) Laparoscopic adjustable gastric banding versus intensive medical programme

Analysis 1.12. Comparison | Surgery versus non-surgery, Outcome |12 Other weight change data.

Other weight change data
Study Outcome Surgery No surgery P value
Dixon 2008 Waist to hip ratio at 2 0.90 (0.06) 0.95 (0.08) Difference in change -0.05 (95% CI
years, cm, mean (SD) -0.07 to -0.007); P = 0.02
Dixon 2008 Waist circumference at 2 95.8 (10.3) 112.7 (10.3) Difference (in change) -13.9 (95%
years, cm, mean (SD) CI-19.0 to -8.7); P < 0.001
Dixon 2008
Dixon 2008
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Other weight change data  (Continued)

Dixon 2008

Dixon 2008

Dixon 2008

Dixon 2008

Dixon 2012 Waist circumference at 2 119.8 (112 to 126) 124 (119 to 128) Not reported
years, cm, mean (95% CI)

Dixon 2012 Change in waist circum- -18.1 (-12.7 t0 -23.6)  -2.9 (-5.6 to0 0.0) -15.2 (-21.1 t0 -9.33); P = 0.01
ference, baseline to 2
years, cm, mean (95% CI)

Dixon 2012 Neck circumference at 2 42 (39.1 to 45) 44.6 (6.0) Not reported
years, cm, mean (95% CI)

Dixon 2012 Change in neck circum- -5.2 (-8.3 to -2.07) -1.8 (-3.3t0-0.23) -3.4 (-7.5 t0 0.65); P = 0.10
ference, baseline to 2
years, cm, mean (95% CI)

Dixon 2012

Dixon 2012

Dixon 2012

Dixon 2012

Tkramuddin 2013  Waist circumference, cm, 90 (11) 105 (11) Difference -15 (95% CI -18 to -11)
at 12 mo, mean (SD)

Ikramuddin 2013

Tkramuddin 2013

Ikramuddin 2013

Ikramuddin 2013

Tkramuddin 2013

Ikramuddin 2013

Ikramuddin 2013

Mingrone 2012 Waist, cm at 2 years, mean  98.58 (13.06) 116.33 (12.14) P <0.001
(SD)
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Other weight change data  (Continued)

Mingrone 2012 Waist, cm change from -19.91 (8.44) -7.69 (7.80)
baseline at 2 years, mean
(SD)

Mingrone 2012

Mingrone 2012

Mingrone 2012

Mingrone 2012

Mingrone 2012

Mingrone 2012

O’Brien 2006 Proportion achieving ex- 33/39 (85%) 8/31 (26%) P <0.001
cess weight loss (> 50%) at
2 years (%)

O’Brien 2006 Proportion achieving sat- 39/40 (98%) 14/40 (35%) P <0.001
isfactory weight loss
(> 25%) at 2 years (%)

O’Brien 2006

O’Brien 2006

O’Brien 2006

O’Brien 2006

O’Brien 2006

O’Brien 2006

Schauer 2012 Waist at 12 months, cm, 93.4 (9.0) 108.8 (10.8) P <0.001
mean (SD): LRYGB

Schauer 2012 Waist at 12 months, cm, 93.5 (8.8) 108.8 (10.8) P <0.001
mean (SD): LSG

Schauer 2012 Change in waist at 12 -23.0 (8.3) -4.1 (8.5) P <0.001
months, cm, mean (SD):
LRYGB

Schauer 2012 Change in waist at 12 20.1 (9.0) -4.1 (8.5) P <0.001

months, cm, mean (SD):

LSG
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Other weight change data  (Continued)

Schauer 2012 Waist:hip ratio  0.91 (0.06) 0.93 (0.08) P=0.12
at 12 months, mean (SD)
: LRYGB

Schauer 2012 Waist:hip ratio at 12 0.92 (0.07) 0.93 (0.08) P =0.07

months, mean (SD): LSG

Schauer 2012 Change in waist:hip ratio -0.05 (0.06) -0.01 (0.04) P <0.001
at 12 months, mean (SD)
: LRYGB

Schauer 2012 Change in waist:hip ratio -0.05 (0.07) -0.01 (0.04) P =0.02
at 12 months, mean (SD)
: LSG

Analysis 1.13. Comparison | Surgery versus non-surgery, Outcome |3 Health-related quality of life.

Health-related quality of life

Study SF-36 scores Surgery No surgery Mean (95% CI) of between-group dif-

ferences; P value

Dixon 2012 Physical function, mean 29.6 (16.1t043.2) 12.8(1.4t024.2) 16.8(-3.4t037);P=0.1
change at 2 years (95% CI)

Dixon 2012 Physical Role, mean change 39.2 (17.3 t0 61.2) 5.7 (-12.9 to 24.3)  33.5 (2.2 to 64.8); P = 0.04
at 2 years (95% CI)

Dixon 2012 Bodily Pain, mean change 14.6 (4.7 t024.5) 7.2(0.8 to 13.7) 7.4 (-6.5t021.2); P=0.29
at 2 years (95% CI)

Dixon 2012  General Health, mean 30 (20.8 039.1) 11.6(2.3t020.8) 18.4 (3.6 to 33.2); P = 0.02
change at 2 years (95% CI)

Dixon 2012 Vitality, mean change at 2 22.5 (13.4 t0 31.7) 5.2 (-5.7 to 16.0) 17.3 (0.4 to 34.3); P = 0.05
years (95% CI)

Dixon 2012 Social Functioing, mean 16.3 (2.4 to 30.3) 5.7 (-5.0 to 16.4) 10.6 (-9.1 to 30.3); P = 0.29
change at 2 years (95% CI)

Dixon 2012 Emotional Role, mean 20.5 (-3.3to44.3) 4.9 (-12.0t021.9) 15.6 (-19.7 t0 50.9); P = 0.38
change at 2 years (95% CI)

Dixon 2012 Mental Health, mean 9.1 (-0.3 to 18.4) 4.8 (-4.6t014.1) 4.3 (-10.5t0 19.0); P = 0.57
change at 2 years (95% CI)
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Health-related quality of life

(Continued)

Dixon 2012

Physical Component sum-
mary score, mean change at

2 years (95% CI)

12

.6 (7.3 10 17.9)

3.4 (-1.6 to 8.4)

9.3 (0.5 to 18.0); P = 0.04

Dixon 2012

Mental Component sum-
mary score, mean change at

2 years (95% CI)

0.5 (-3.0 to 4.0)

0.8 (-2.2 t0 3.8)

-0.3 (-5.3 10 4.8); P = 0.92

O’Brien 2006  Physical functionat2 years, 90 87 P <0.05
mean

O’Brien 2006  Physical Role at 2 years, 92 70 P <0.05
mean

O’Brien 2006  Pain at 2 years, mean 83 78 P=ns

O’Brien 2006  General Health at 2 years, 73 68 P <0.05
mean

O’Brien 2006  Vitality at 2 years, mean 66 57 P <0.05

O’Brien 2006 Social Functioning at 2 85 81 P =ns
years, mean

O’Brien 2006  Emotional Role at 2 years, 92 72 P <0.05
mean

O’Brien 2006 Mental Health at 2 years, 76 72 P=ns

mean

O’Brien 2006

O’Brien 2006

Analysis 1.14. Comparison | Surgery versus non-surgery, Outcome |14 Comorbitidies: diabetes.

Comorbitidies: diabetes

Study Outcome Surgery No surgery P value

Dixon 2008 Remission of type 2 dia- 22/30 (73%) 4/30 (13%) RR 5.5 (95% CI 2.2 to 14.0); P < 0.001
betes at 2-years

Dixon 2008 No diabetes medication at  2/29 (6.9%) 4/26 (15.4%)
baseline

Dixon 2008 No diabetes medication at  26/29 (89.7%)  8/26 (30.8%)

baseline at 2 years

Surgery for weight loss in adults (Review)
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Comorbitidies: diabetes (Continued)

Dixon 2008

Ikramuddin 2013 % with fasting glucose 25 (44) 7 (14) OR 5.8 (95% CI 2.1 to 15.9)
<100 mg/dl at 12 months,
n (%)

Tkramuddin 2013 % with HbAlc < 6.0% at 25 (44) 5(9) OR 7.9 (95% CI 2.7 to 23.4)
12 months, n (%)

Tkramuddin 2013 % with HbAlc < 7.0% at 43 (75) 18 (32) OR 6.0 (95% CI 2.6 to 13.9)

12 months, n (%)

Ikramuddin 2013

Liang 2013 Diabetes remission at 12 28/31 (90%) 0/36 (0%)
months: LRYGB v no
surgery

Liang 2013 Diabetes remission at 12 28/31 (90%) 0/34 (0%)
months: LRYGB v no
surgery + exenatide

Liang 2013

Liang 2013

Mingrone 2012 Diabetes remission at 2 15/20 (75%) 0/18 (0%) P <0.001
years, n/N (%)

Mingrone 2012

Mingrone 2012

Mingrone 2012

Schauer 2012 Glycosylated haemoglo- 21 (42) 5(12) P =0.002
bin <6% at 12 months, n
(%): LRYGB

Schauer 2012 Glycosylated haemoglo- 18 (37) 5(12) P =0.008
bin <6% at 12 months, n
(%): LSG

Schauer 2012 n (%) of patients taking 38 (78) 0 P <0.05

no diabetes medications:

LRYGB
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Comorbitidies: diabetes (Continued)

Schauer 2012 n (%) of patients taking 25 (51) 0 p <0.05
no diabetes medications:

LSG

Analysis 1.15. Comparison | Surgery versus non-surgery, Outcome |15 Comorbitidies: hypertension.

Comorbitidies: hypertension

Study Outcome Surgery No surgery P value

Dixon 2008 Antihypertensive agentsat  20/29 (70%)  15/26 (57.7%)
baseline, n/N (%)

Dixon 2008 Antihypertensive agentsat  6/29 (20.7%)  15/26 (57.7%)
2 years, n/N (%)

Ikramuddin 2013 % with systolic BP < 130 48 (84) 44 (79) OR 1.7 (95% CI 0.6 to 4.6)
mm Hg at 12 months, n
(%)

Ikramuddin 2013

Mingrone 2012 Reduction/discontin- 80 70
uation of antihypertensive
therapy, %

Mingrone 2012

Analysis 1.16. Comparison | Surgery versus non-surgery, Outcome 16 Comorbitidies: metabolic syndrome.

Comorbitidies: metabolic syndrome

Study Outcome Surgery No surgery P value
Dixon 2008 Metabolic syndrome 1 (3%) 1 (3%)

(NOT meeting criteria) at

baseline

2 yrs, n (%)

Dixon 2008 Metabolic syndrome 21 (70%) 4 (13%) P <0.001
(NOT meeting criteria) at
2 years, n (%)

Dixon 2008
Dixon 2012~ Metabolic syndrome at 19/30 24/30
baseline, n/N
Surgery for weight loss in adults (Review) 126

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Comorbitidies: metabolic syndrome

(Continued)

Dixon 2012 Metabolic syndrome at 2 10/19 (53) 22/24 (92)
years, n/N (% of baseline)

Dixon 2012 Change in metabolic syn- -9 (47) -2.(8) P =0.005
drome, baseline to 2 years,
n (%)

O’Brien 2006  Metabolic syndrome at 15/40 (37.5%) 15/40 (37.5%)
baseline, n/N (%)

O’Brien 2006  Metabolic syndrome at 2 1/39 (2.7%) 8/33 (24%) P = 0.006
years, n/N (%)

O’Brien 2006

Schauer 2012 Resolution of metabolic 30 (65.2) 13 (35.1) P =0.01
syndrome at 12 months, n
(%): LRYGB

Schauer 2012 Resolution of metabolic 27 (58.7) 13 (35.1) P =0.03
syndrome at 12 months, n
(%): LSG

Schauer 2012

Analysis 1.17. Comparison

Comorbitidies: Lipids

| Surgery versus non-surgery, Outcome 17 Comorbitidies: Lipids.

Study Outcome Surgery No surgery P value
Dixon 2008 Lipid lowering agents at 12/29 (41.4%) 8/26 (30.8%)
baseline, n/N (%)
Dixon 2008 Lipid loweringagentsat2-  4/29 (13.8%)  7/26 (26.9%)
years, n/N (%)
Dixon 2008

Ikramuddin 2013

% with LDL cholesterol <

45 (79)

100 mg/dl at 12 months,

n (%)

38 (70)

OR 1.6 (95% CI 0.7 t0 3.8)

Ikramuddin 2013

Tkramuddin 2013

Surgery for weight loss in adults (Review)
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

127



Comorbitidies: Lipids  (Continued)

Mingrone 2012 Total cholesterol normali- 100 27.3 P < 0.001
sation at 2 years, %

Mingrone 2012 HDL cholesterol normal- 100 11.1 P < 0.005
isation at 2 years, %

Mingrone 2012 Triglyceride  normalisa- 85.7 0 P <0.001
tion at 2 years, %

Analysis 1.18. Comparison | Surgery versus non-surgery, Outcome |8 Comorbitidies: Sleep.

Comorbitidies: Sleep

Study Outcome Surgery No surgery P value

Dixon 2012  CPAP initiated, n/N (%) 28/30 (93) 25/30 (83)  Stated not significant

Dixon 2012 CPAP adherent at 2 years, 14/28 (50) 18/25 (72)  Stated not significant
n/N (%)

Dixon 2012  Achieved mild OSA at 2 8/30 (27)  2/30 (7) P =0.04
years, n/N (%)

Dixon 2012  Achieved OSA remission at  0/0 (0) 1/30 (3) Not reported
2 years, n/N (%)

Analysis 2.1. Comparison 2 Laparoscopic gastric bypass versus laparoscopic adjustable gastric banding,
Outcome | Mean BMI [kg/im2].

Mean BMI [kg/m2]

Study Outcome LRYGB LAGB P value
Angrisani 2007 ~ Mean BMI at 12-months  35.4 38.7

Angrisani 2007 Mean BMI at 36-months  29.1 35.6

Angrisani 2007 Mean BMI at 5-years 29.8 34.9 P <0.001

(range 60-66 months)

Angrisani 2007 Mean BMI at 10-years 30.4 (5) 36.5 (7) P =0.003
(range 120-130 months)

Demerdash 2013 Mean (SD) BMI at 12 32.0 (2.8) 37.1 (1.6) P =0.0013

months

Demerdash 2013
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Mean BMI [kg/m2]

(Continued)

Demerdash 2013
Demerdash 2013
Nguyen 2009 Mean BMI, 1 year 31.6 37.3 P <0.05
Nguyen2009  Mean BML 2 years 30.6 35.8 P <0.05
Nguyen 2009  Mean BMI, 3 years 30.8 35.8 P <0.05
Nguyen 2009 Mean (SD) BML 4 years 305 (5.5) 357 (8.1) P<0.05

Analysis 2.2. Comparison 2 Laparoscopic gastric bypass versus laparoscopic adjustable gastric banding,
Outcome 2 Mean BMI at study end.

Review: Surgery for weight loss in adults

Comparison:

Outcome:

2 Laparoscopic gastric bypass versus laparoscopic adjustable gastric banding
2 Mean BMI at study end

Mean Mean

Study or subgroup  LRYGB LAGB Difference Weight Difference
N Mean(SD)[kg/m2] N Mean(SD)[kg/m2] IV;Random,95% Cl IV;Random,95% Cl

Angrisani 2007 21 304 (5) 13 365(7) T 7.3 % -6.10 [-10.46,-1.74 ]
Demerdash 2013 16 32(28) 18 37.1 (1.6) - 575 % -5.10 [ -6.66, -3.54 ]
Nguyen 2009 (i 305 (5.5) 86 357 (8.1) —&— 35.1 % -520[-7.19,-321 ]
Total (95% CI) 148 117 - 100.0 % -5.21 [ -6.39, -4.03 ]

Heterogeneity: Tau? = 0.0; Chi? = 0.18, df = 2 (P = 091); I> =0.0%
Test for overall effect: Z = 8.64 (P < 0.00001)
Test for subgroup differences: Not applicable

Favours LRYGB

Favours LAGB
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Analysis 2.3. Comparison 2 Laparoscopic gastric bypass versus laparoscopic adjustable gastric banding,

Mean weight [kg]

Outcome 3 Mean weight [kg].

Study Outcome, mean (SD) LRYGB LAGB P value
Angrisani 2007 Mean weight, kg at 12- 92.8 102.4
months
Angrisani 2007 Mean weight, kg at 36- 83.5 98.7
months
Angrisani 2007 Mean weight, kg at 5-years 84 97.9 P < 0.001
(range 60-66 months)
Angrisani 2007 Mean weight, kg (SD) at 83.2 (18) 101.3 (22) P =0.002

10-years (range 120-130
months)

Analysis 2.4. Comparison 2 Laparoscopic gastric bypass versus laparoscopic adjustable gastric banding,
Outcome 4 Excess weight loss [%].

Excess weight loss [%]

Study Outcome LRYGB LAGB P value

Angrisani 2007 % EWL at 12-months 51.3 34.7

Angrisani 2007 % EWL at 36-months 67.3 47.3

Angrisani 2007 % EWL at 5-years (range 66.6 47.5 P < 0.001
60-66 months)

Angrisani 2007 % EWL at 10-years (range 69.0 (29) 45.9 (27) P =0.03

120-130 months)

Nguyen 2009 Mean (SD) % EWL, 1 year 64.3 (-) (n=111)  36.5 (-) (n=86) P <0.05

Nguyen 2009 Mean (SD) % EWL, 2 68.9 (16.1) (n=94) 41.8 (20) (n=79) P <0.05
years

Nguyen 2009 Mean (SD) % EWL, 3 67.5(16.9) (n=81) 41.5 (21.4) (n=62) P <0.05
years

Nguyen 2009 Mean (SD) % EWL, 4 68.4(19.5) (n=71) 45.4 (27.6) (n=30) P <0.05

years
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Analysis 2.5. Comparison 2 Laparoscopic gastric bypass versus laparoscopic adjustable gastric banding,
Outcome 5 Excess weight loss at study end [%].

Review:  Surgery for weight loss in adults

Comparison:

Outcome:

5 Excess weight loss at study end [%)]

2 Laparoscopic gastric bypass versus laparoscopic adjustable gastric banding

Mean Mean
Study or subgroup LRYGB LAGB Difference Weight Difference
N Mean(SD) N Mean(SD) IV;Random,95% Cl IV;Random,95% Cl
Angrisani 2007 21 69 (29) 13 45.9 (27) — 242 % 23.10[3.88,42.32]
Nguyen 2009 71 684 (19.5) 30 454 (27.6) & 758 % 2300 12.13,3387]
Total (95% CI) 92 43 - 100.0 %  23.02 [ 13.56, 32.48 ]
Heterogeneity: Tau? = 0.0; Chi? = 0.00, df = | (P = 0.99); I> =0.0%
Test for overall effect: Z = 4.77 (P < 0.00001)
Test for subgroup differences: Not applicable
-50 -25 0 25 50

Favours LAGB

Favours LRYGB

Analysis 2.6. Comparison 2 Laparoscopic gastric bypass versus laparoscopic adjustable gastric banding,
Outcome 6 Other weight change data.

Other weight change data
Study Outcome LRYGB LAGB P value
Angrisani 2007 Weight loss failure (BMI > 1/24 (4.2%) 9/26 (34.6%) P <0.001
35) at 5-years
Angrisani 2007 BMI <30 at 5-years 15/24 (62.5%) 3/26 (11.5%) P <0.001
Angrisani 2007 Proportion with EWL <= 1/21 (4.7%) 4/13 (30.8%)
25% at 10 years
Angrisani 2007 Proportion with EWL 4/21 (19.1%) 3/13 (23%)
25% to 50% at 10 years
Angrisani 2007 Proportion with EWL >= 16/21 (76.2) 6/13 (46.2%)
50% at 10 years
Angrisani 2007
Demerdash 2013 % body weight decrease at  31.5 (19.58) 26.25 (22.13) P =0.025
12 months, mean (SD)
Demerdash 2013
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Other weight change data  (Continued)

Demerdash 2013

Demerdash 2013

Demerdash 2013

Demerdash 2013

Nguyen 2009 Weight loss <20% (poor/ 0.0 16.7
failure) [%] (time of assess-
ment unknown)

Nguyen 2009 Weight  loss  20-39. 5.1 33.3
9% (adequate) [%] (time
of assessment unknown)

Nguyen 2009 Weight loss 40-59.9% 30.8 34.6
(good) [%] (time of assess-
ment unknown)

Nguyen 2009 Weightloss 60-79.9% (ex-  51.3 11.5
cellent) [%] (time of as-
sessment unknown)

Nguyen 2009 Weight loss >80% (excep- 12.8 3.8
tional) [%] (time of assess-
ment unknown)

Nguyen 2009 Treatment failure, includ- 15.3 23.3

ing patients lost to follow
up classified as failures [%]
(time of assessment un-
known)

Analysis 3.1. Comparison 3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy, Outcome |
Mean BMI [kg/m2].

Mean BMI [kg/m2]

Study

Outcome

RYGB

LSG

P value

Karamanakos 2008 BMI at 3 years, mean 31.3 (3.9)

(SD)

29.6 (4.1)

P=0.11

Karamanakos 2008

Karamanakos 2008
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Mean BMI [kg/m2]

(Continued)

Keidar 2013 BMI at 12 months 31.4 (4.2) 30.4 (3.8) ns

Keidar 2013

Keidar 2013

Lee 2011 BMI at 12 months, mean 22.8 (2.2) 24.4 (2.4) P =0.009
(SD)

Lee 2011

Lee 2011

Nogués 2010 BMI at 12 months, mean 26.2 (2.6) 30.5 (2.6) P =0.01
(SD)

Nogués 2010

Nogués 2010

Paluszkiewicz 2012  BMI at 12 months, mean 33.8 (5.4) 32.8 (5.6) ns
(SD)

Paluszkiewicz 2012

Paluszkiewicz 2012

Peterli 2012 BMI at 12 months, mean 29.9 (4.8) (n=109) 30.7 (5.0) (n=107) P =0.25
(SD)

Peterli 2012 BMI at 2 years, mean 30.1(5.7) (n=52) 31.1 (4.7) (n=60) P=0.28
(SD)

Peterli 2012 BMI at 3 years, mean 31.7 (6.7 (n=32) 32.5 (5.6) (n=38) P=0.56
(SD)

Schauer 2012 BMI at 12 months, mean 26.8 (3.2) 27.2 (3.5) P=0.61
(SD)

Schauer 2012

Schauer 2012

Surgery for weight loss in adults (Review)
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

133



Analysis 3.2. Comparison 3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy, Outcome 2
Mean BMI at study end.

Review:  Surgery for weight loss in adults

Comparison: 3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy

Outcome: 2 Mean BMI at study end

Mean Mean
Study or subgroup RYGB LSG Difference Weight Difference
N Mean(SD)[kg/m?2] N Mean(SD)[kg/m2] IV,Random,95% CI IV.Random,95% Cl
Karamanakos 2008 30 31.3(39) 30 29.6 (4.1) = 183 % 1.70 [-0.32,3.72]
Keidar 2013 19 314 (42) 18 304 (3.8) " 153 % .00 [-158,3.58]
Nogu 52010 7 262 (2.6) 8 30.5 (2.6) — 150 % -430[-694,-1.66 ]
Paluszkiewicz 2012 36 338 (54) 36 32.8 (5.6) T 155 % 1.00 [ -1.54,354]
Peterli 2012 32 317 (67) 38 325 (5.6) T 137 % -080[-373,213]
Schauer 2012 50 268 (3.2) 49 272 (3.5) - 222% -040[-1.72,092]
Total (95% CI) 174 179 - 100.0 % -0.23 [-1.78, 1.33 ]
Heterogeneity: Tau? = 2.39; Chi? = 14.60, df = 5 (P = 0.01); I* =66%
Test for overall effect: Z = 028 (P = 0.78)
Test for subgroup differences: Not applicable
-10 -5 0 5 10

Favours RYGB

Favours LSG

Analysis 3.3. Comparison 3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy, Outcome 3
BMI reduction.

BMI reduction
Study Outcome RYGB LSG P-value
Nogués 2010  BMI change at 12 months, -16.8 (4.1) -13.0 (3.6) NS
mean (SD)
Schauer 2012 BMI change at 12 months, -10.2 (3.1) -9.0 (2.7) P =0.03

mean (SD)
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Analysis 3.4. Comparison 3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy, Outcome 4
BMI reduction at 12 months.

Review:  Surgery for weight loss in adults
Comparison:

Outcome: 4 BMI reduction at |2 months

3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy

Mean Mean
Study or subgroup RYGB LSG Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Random,95% Cl IV.Random,95% Cl
Nogu 52010 7 168 (4.1) 8 13 (3.6) il 228 % 380[-0.13,7.73]
Schauer 2012 50 102 (3.1) 49 9(27) ] 772 % 120 [ 0.06, 2.34 ]
Total (95% CI) 57 57 > 100.0%  1.79 [-0.34,3.93 ]
Heterogeneity: Tau? = 1.20; Chi? = |.55,df = | (P = 021); I> =35%
Test for overall effect: Z = 1.64 (P = 0.10)
Test for subgroup differences: Not applicable
-20 -10 0 10 20

Favours LSG

Favours RYGB

Analysis 3.5. Comparison 3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy, Outcome 5
Mean weight [kg].

Mean weight [kg]

Study Outcomes RYGB LSG P value

Keidar 2013 Weight kg at 12 months ~ 87.8 (14.1) 84.1 (11.8) ns

Keidar 2013

Keidar 2013

Lee 2011 Weight kg at 12 months, 60.7 (10.1) 65.7 (7.9) P =0.03
mean (SD)

Lee 2011

Lee 2011

Nogués 2010 weight at 12 months, kg, 71.4 (8.2) 76.5 (8.2) NS
mean (SD)

Nogués 2010

Nogués 2010
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Mean weight [kg]

(Continued)

Paluszkiewicz 2012 Weight at 12 months, kg, 96.8 (17.4) 91.7 (17.4) ns
mean (SD)

Paluszkiewicz 2012

Paluszkiewicz 2012

Peterli 2012 Weight at 12 months, kg, 84.7 (16.8) (n=110) 86.9 (16.9) (n=107) P =0.34
mean (SD)

Peterli 2012 Weight at 2 years, kg, 85.8 (17.9) (n=52) 87.3 (14.8) (n=60) P =0.61
mean (SD)

Peterli 2012 Weight at 3 years, kg, 90.3 (21.0) (n=32) 91.3 (18.1) (n=38) P=0.83
mean (SD)

Schauer 2012 Weight at 12 months, kg, 77.3 (13.0) 75.5 (12.9) P =0.50
mean (SD)

Schauer 2012

Schauer 2012
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Analysis 3.6. Comparison 3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy, Outcome 6
Mean weight at study end.

Review:  Surgery for weight loss in adults

Comparison:

Outcome: 6 Mean weight at study end

3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy

Mean Mean
Study or subgroup RYGB LSG Difference Weight Difference
N Mean(SD)[kg] N Mean(SD)[kg] [V,Random,95% ClI IV;Random,95% Cl
Keidar 2013 19 87.8 (14.1) 18 84.1 (11.8) T 152 % 370 [-4.66, 1206 ]
Nogu 52010 7 714 (82) 8 765 (8.2) — 153 % -5.10[-1342,322]
Paluszkiewicz 2012 36 96.8 (17.4) 36 917 (17.4) T 164 % 5.10[-294,13.14]
Peterli 2012 32 903 (21) 38 913 (18.1) S 123 % -1.00[-10.28, 828 ]
Schauer 2012 50 773 (13) 49 755 (129) = 40.8 % 1.80 [ -3.30, 690 ]
Total (95% CI) 144 149 - 100.0 %  1.23 [ -2.03, 4.48 |
Heterogeneity: Tau? = 0.0; Chi? = 3.72, df = 4 (P = 0.45); I> =0.0%
Test for overall effect: Z = 0.74 (P = 0.46)
Test for subgroup differences: Not applicable
-20 -10 0 10 20

Favours RYGB

Favours LSG

Analysis 3.7. Comparison 3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy, Outcome 7

Weight loss [kg]

Weight loss [kg].

Study Outcome RYGB LSG P value

Karamanakos 2008  Weightloss at 12 months, 40.0 (8.3) 43.6 (11.7) P =0.322
mean (SD)

Nogués 2010 weight loss at 12 months, 45.3 (9.1) 32.4(8.7) P =0.015
mean (SD)

Schauer 2012 weight loss at 12 months, 29.4 (8.9) 25.1(8.5) P =0.02

mean (SD)
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Analysis 3.8. Comparison 3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy, Outcome 8
Mean weight loss at 12 months.

Review: Surgery for weight loss in adults

Comparison:

Outcome:

8 Mean weight loss at |2 months

3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy

Mean Mean
Study or subgroup RYGB LSG Difference Weight Difference
N Mean(SD)[kg] N Mean(SD)[kg] IV;Random,95% Cl IV;Random,95% Cl
Karamanakos 2008 16 40 (8.3) 16 43.6 (11.7) — 320% -3.60[-10.63,343]
Nogu 52010 7 453 (9.1) 8 324 (87) — 269 % 1290 [ 3.86,21.94 ]
Schauer 2012 50 294 (89) 49 25.1 (8.5) —— 411 % 430[087,773]
Total (95% CI) 73 73 ——— 100.0 %  4.09 [-3.31,11.49 ]
Heterogeneity: Tau? = 31.66; Chi? = 823, df = 2 (P = 0.02); 1> =76%
Test for overall effect: Z = 1.08 (P = 0.28)
Test for subgroup differences: Not applicable
-20 -10 0 10 20

Favours LSG Favours RYGB

Analysis 3.9. Comparison 3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy, Outcome 9
Excess weight loss [%].

Excess weight loss [%]

Study Outcome RYGB LSG P value
Karamanakos 2008 % EWL at 12 months 65.6 72.9 P =0.05
Karamanakos 2008 % EWL at 2 years 65.3 73.2 P =0.05
Karamanakos 2008 % EWL at 3 years 62.1 68.5 P=0.13
Lee 2011 9% EWL at 12 months, 94.4 (33.1) 76.3(38.9) P=0.06
mean (SD)

Lee 2011

Lee 2011

Paluszkiewicz 2012 % EWL at 12 months 64.2 37.6 ns

Paluszkiewicz 2012

Paluszkiewicz 2012
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Excess weight loss [%)]  (Continued)

Schauer 2012 % EWL, median (in- 88 (72,101) 81 (65,97) P=0.32
terquartile range)

Schauer 2012

Schauer 2012

Vix 2013 % EWL at 12 months, 80.38 82.97 P> 0.05
mean

Vix 2013

Vix 2013

Analysis 3.10. Comparison 3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy, Outcome
10 Other weight change data.

Other weight change data
Study Outcome RYGB LSG P value
Karamanakos 2008 achieved >50% of EWL 1 83 93 P=0.42
year post-surgery %]
Karamanakos 2008  achieved >50% of EWL 2 83 87 P=0.9
years post-surgery [%]
Karamanakos 2008  achieved >50% of EWL 3 77 83 P=0.74
years post-surgery [%]
Karamanakos 2008 % excess BMI lost at 3 61.4 68.2 P=0.12
years
Karamanakos 2008
Karamanakos 2008
Karamanakos 2008
Keidar 2013 % weight loss from base- 25.9 (5.4) 28.4 (5.9) ns
line, mean (SD)
Keidar 2013 % body fat at 12 months, 30.0 (6.4) 31.5 (8.3) ns
mean (SD)
Keidar 2013 Fat mass (kg) at 12 25.7 (5.1) 26.5 (8.7) ns

months, mean (SD)
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Other weight change data  (Continued)

Keidar 2013 % Fat mass change from 23.7 (8.7) 24.2 (9.6) ns
baseline, mean (SD)

Keidar 2013 Fat-free mass (kg) at 12 61.5 (13.5) 56.8 (9.7) ns
months, mean (SD)

Keidar 2013 % Fat-free mass change 6.9 (6.1) 9.1 (6.3) ns
from baseline, mean (SD)

Keidar 2013 Waist (cm) at 12 months, 100.9 (10.4) 98.6 (9.3) ns
mean (SD)

Lee 2011 % Weight loss at 12 23.3 19.9 P=0.02
months

Lee 2011 Waist circumference cm  79.7 (7.4) 85.3 (5.7) P =0.002
at 12 months, mean (SD)

Lee 2011

Lee 2011

Lee 2011

Lee 2011

Lee 2011

Paluszkiewicz 2012 % EWL > 50%, n (%) at 28 (77.8) 27 (75) ns
12 months

Paluszkiewicz 2012

Paluszkiewicz 2012

Paluszkiewicz 2012

Paluszkiewicz 2012

Paluszkiewicz 2012

Paluszkiewicz 2012

Peterli 2012 % excess BMI loss at 12 76.6 (21.0) (n=109) 72.3 (22.0) (n=107) P =0.14
months, mean (SD)

Peterli 2012 % excess BMI loss at 2 77.0 (21.7) (n=52)  69.1 (22.0) (n=60) P =0.06

years, mean (SD)
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Other weight change data  (Continued)

Peterli 2012 % excess BMI loss at 3 72.8 (21.2) (n=32) 63.3 (23.3) (n=38) P=0.08
years, mean (SD)

Peterli 2012

Peterli 2012

Peterli 2012

Peterli 2012

Schauer 2012 Waist circumference cm  93.4 (9.0) 93.5 (8.8) P =0.96
at 12 months, mean (SD)

Schauer 2012 Waist circum- -23.0 (8.3) -20.1 (9.0) P=0.11
ference change from base-
line, mean (SD)

Schauer 2012 Waist:hip ratio at 12 0.91 (0.06) 0.92 (0.07) P=0.71
months, mean (SD)

Schauer 2012 Waist:hip ratio change -0.05 (0.06) -0.05 (0.07) P=0.68
from baseline, mean (SD)

Schauer 2012

Schauer 2012

Schauer 2012

Vix 2013 % excess BMI loss at 12 71.79 70.62 P > 0.05
months, mean

Vix 2013

Vix 2013

Vix 2013

Vix 2013

Vix 2013

Vix 2013
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Analysis 3.11. Comparison 3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy, Outcome

I | Health related quality of life.
Health related quality of life

Study Outcome RYGB LSG P value

Peterli 2012 GIQLI score, baseline, 98.8 (17.4) 99.0 (20.5) P > 0.05
mean (SD)

Peterli 2012 GIQLI score at 12 months, 128 127 P> 0.05
mean

Analysis 3.12. Comparison 3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy, Outcome

12 Comorbidities: diabetes.

Comorbidities: diabetes

Study Outcome RYGB LSG P value

Karamanakos 2008  Resolution or improve- 4/5 (80) 4/5 (80) P> 0.05
ment of type 2 diabetes, n
(%), at 3 years

Karamanakos 2008  Resolution or improve- 5/5 (100) 5/5(100) P >0.05
ment of impaired glucose

tolerance, n (%) at 3 years

Karamanakos 2008

Karamanakos 2008

Keidar 2013 Normal fasting glucose 5/16 (31) 7115 (47)
and HbA;, at 12 months,
n (%)

Keidar 2013 Impaired fasting glucose 4/16 (25) 7115 (47)

with normal HbA;, at 12
months, n (%)

Keidar 2013 Oral hypoglycaemicuseat  8/19 (42) 3/18 (17)
12 months, n (%)

Keidar 2013 Insulin use at 12 months, 2/19 (11) 1/18 (6)
n (%)
Lee 2011 Remission of diabetes 28 (93) 14 (47) P =0.02

mellitus (HbA. < 6.5%)
at 12 months, n (%)
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Comorbidities: diabetes (Continued)

Lee 2011 Successful treatment of 17 (57) 0 (0) P <0.001
diabetes mellitus (HbA;,
< 7%, LDL-C < 100 mg/
dL, and triglycerides <
150 mg/dL at 12 months,
n (%)
Lee 2011
Lee 2011
Nogués 2010 Withdrawal of use of dia- 2/2 2/2
betic medication among a
subgroup of patients with
diabetes at baseline (n/N)
, at 12 months
Nogués 2010 Normalisation of insulin 6/6 3/4
resistance (HOMA-IR) in
patients who fulfilled cri-
teria for insulin resistance
at baseline (n/N), at 12
months
Nogués 2010
Nogués 2010
Paluszkiewicz 2012 Resolution of type 2 dia- 9/14 (64.3) 4/10 (40) ns
betes at 12 months, n (%)
Paluszkiewicz 2012
Paluszkiewicz 2012
Paluszkiewicz 2012
Peterli 2012 Discontinued medication 67.9 57.7 P> 0.05
for type 2 diabetes, % at 1
year
Peterli 2012 Type 2 diabetes cured, % 67.9 57.7 ns
at 1 year
Peterli 2012 Type 2 diabetesimproved, 28.6 42.3 ns
% at 1 year
Peterli 2012
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Comorbidities: diabetes (Continued)

Schauer 2012 Glycosylated haemoglo- 21 (42) 18 (37) P=0.59
bin at 12 months < 6%,
n (%)
Schauer 2012 n (%) of patients taking 38 (78) 25 (51)
no diabetes medications
at 12 months
Schauer 2012
Schauer 2012

Analysis 3.13. Comparison 3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy, Outcome
13 Comorbidities: hypertension.

Comorbidities: hypertension

Study Outcome RYGB LSG P value
Karamanakos 2008  Resolution or improve- 3/5 (60) 3/4(75) P >0.05
ment of hypertension at 3
years, n (%)
Karamanakos 2008
Paluszkiewicz 2012 Resolution of hyperten- 11/30 (36.7) 8/25(32) ns
sion at 12 months, n (%)
Paluszkiewicz 2012
Peterli 2012 Hypertension cured, % at  33.0 33.0 ns
1 year
Peterli 2012 Hypertension improved, 62.0 57.0 ns

% at 1 year

Analysis 3.14. Comparison 3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy, Outcome
14 Comorbidities: dyslipidaemia.

Comorbidities: dyslipidaemia

Study

Outcome

RYGB

LSG

P value

Karamanakos 2008

Resolution or improve-
ment of HDL < threshold
at 3 years

4/4 (100)

2/3 (67)

P> 0.05
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Comorbidities: dyslipidaemia  (Continued)

Karamanakos 2008  Resolution or improve- 9/10 (90) 6/8 (75) P> 0.05
ment of LDL > threshold
at 3 years
Karamanakos 2008  Resolution or improve- 5/5 (100) 2/3 (67) P> 0.05
ment of triglycerides >
threshold at 3 years
Paluszkiewicz 2012 Resolution of dysplipi- 13/31 (41.9) 5/31(16.1) P <0.05
daemia at 12 months, n
(%)
Paluszkiewicz 2012
Paluszkiewicz 2012
Peterli 2012 Dyslipidaemia cured, % 47.0 26.0 ns
at 1 year
Peterli 2012 Dyslipidaemia improved, 50.0 59.0 ns
% at 1 year
Peterli 2012
Vix 2013 Abnormal triglycerides at 8 (17.8) 15 (27.3)
baseline, n (%)
Vix 2013 Abnormal triglycerides at 0 (0) 0 (0)
12 months, n (%)
Vix 2013

Analysis 3.15. Comparison 3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy, Outcome

I5 Comorbidities: metabolic syndrome.

Comorbidities: metabolic syndrome

Study Outcome

RYGB LSG

P value

Lee 2011 Metabolic syndrome at 12

months, n (%)

2 (6.6)

18 (60.0) P <0.001

Schauer 2012 Resolution of metabolic

syndrome at 12 months, n

(%)

30 (65.2)

27 (58.7) P=0.52
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Analysis 3.16. Comparison 3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy, Outcome
16 Comorbidities: sleep.

Comorbidities: sleep

Study Outcome RYGB LSG P value
Karamanakos 2008  Resolution or improve- 2/3 (67) 4/6(67) P >0.05
ment of obstructive sleep
apnoea at 3 years, n/N
(%)
Karamanakos 2008
Peterli 2012 Obstructive sleep apnoea  33.0 52.0 ns
syndrome cured, [%] at 1
year
Peterli 2012 Obstructive sleep apnoea 67.0 45.0 ns

syndrome improved, [%]
at 1 year

Analysis 3.17. Comparison 3 Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy, Outcome
17 Comorbidities: other co-morbidities.

Comorbidities: other co-morbidities

Study

Outcome

RYGB

LSG

P value

Karamanakos 2008

Resolution or improve-
ment of GERD at 3 years,
n/N (%)

5/5 (100)

2/2 (100)

P> 0.05

Karamanakos 2008

Reso-

lution or improvement of

degenerative arthritis at 3
g

years, n/N (%)

5/6 (83)

4/5 (80)

P> 0.05

Karamanakos 2008

Resolution or improve-
ment of menstrual irregu-
larities at 3 years, n/N (%)

717 (100)

717 (100)

P> 0.05

Karamanakos 2008

Karamanakos 2008

Karamanakos 2008

Karamanakos 2008

Karamanakos 2008
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Comorbidities: other co-morbidities  (Continued)

Peterli 2012 New-onset GERD, %, at 4 12.5 P=0.12
1 year
Peterli 2012 GERD cured or im- 76.5 50 P =0.008

proved, % at 1 year

Peterli 2012 Back/joint pain cured, % 17.0 22.0 ns
at 1 year
Peterli 2012 Back/joint pain  71.0 67.0 ns

improved, % at 1 year

Peterli 2012 Hyperuricaemia cured, % 62.5 55.0 ns
at 1 year
Peterli 2012 Hyperuricaemia 37.5 45.0 ns

improved, % at 1 year

Peterli 2012 Depression cured, % at 1 6.0 17.0 ns
year

Peterli 2012 Depression improved at 1 83.0 78.0 ns
year

Analysis 4.1. Comparison 4 Gastric bypass versus biliopancreatic diversion with duodenal switch, Outcome
| Mean BMI [kg/m2].

Mean BMI [kg/m2]

Study Outcome RYGB BPD+switch P value

Aasheim 2009 BMI at 1 year, mean (SD)  38.5 (4.0) 32.5(3.2) P <0.001

Aasheim 2009 BMI at 2 years, mean (95 37.5 (36.0 to 39.1)  30.1 (28.5 to 31.7)
% CI)

Analysis 4.2. Comparison 4 Gastric bypass versus biliopancreatic diversion with duodenal switch, Outcome
2 Mean BMI reduction.

Mean BMI reduction
Study Outcome RYGB BPD+switch P value
Aasheim 2009 BMI reduction at 1 year, 16.3 (4.3) 22.8 (4.7) P < 0.001
mean (SD)
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Mean BMI reduction (Continued)

Aasheim 2009  BMI reduction at 2 years, 17.3 (15.7 to 19.0) 24.8 (23.0 to 26.5)

mean (95% CI)

Mean between-group difference, 7.44

(95% CI 5.24 t0 9.64); P < 0.001

Hedberg 2012 BMI reduction at 4 years, 16.2 (4.9) 23.2 (6.9)
mean (SD)

Hedberg 2012

Analysis 4.3. Comparison 4 Gastric bypass versus biliopancreatic diversion with duodenal switch, Outcome
3 Mean BMI reduction at study end.

Review:  Surgery for weight loss in adults
Comparison: 4 Gastric bypass versus biliopancreatic diversion with duodenal switch

Outcome: 3 Mean BMI reduction at study end

BPD with
duodenal Mean Mean
Study or subgroup  Gastric bypass switch Difference Weight Difference
N Mean(SD)[kg/m2] N Mean(SD)[kg/m2] IV.Random,95% Cl IV,Random,95% CI
Aasheim 2009 31 173 (45) 29 24.8 (4.6) = 68.6 % -7.50[-9.80,-520]
Hedberg 2012 23 162 (4.9) 24 232 (69) —+ 314 % -700 [-1041,-359 ]
Total (95% CI) 54 53 * 100.0 % -7.34 [ -9.25, -5.43 ]
Heterogeneity: Tau? = 0.0; Chi? = 0.06, df = | (P = 0.81); I> =0.0%
Test for overall effect: Z = 7.54 (P < 0.00001)
Test for subgroup differences: Not applicable
-20 -10 0 10 20

Favours BPD + switch

Favours gastric bypass

Analysis 4.4. Comparison 4 Gastric bypass versus biliopancreatic diversion with duodenal switch, Outcome

4 Excess BMI loss [%].
Excess BMI loss [%)]

Study Outcome RYGB BPD+switch P value

Aasheim 2009 % excess BMI lostat 1 year, 54.4 (12.8) 74.8 (11.2) P <0.001

mean (SD)
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Excess BMI loss [%] (Continued)

Hedberg 2012 % excess BMI lost at 4 51 (23) 80 (15) P <0.001
years, mean (SD)

Analysis 4.5. Comparison 4 Gastric bypass versus biliopancreatic diversion with duodenal switch, Outcome
5 Excess BMI loss at study end.

Review: Surgery for weight loss in adults
Comparison: 4 Gastric bypass versus biliopancreatic diversion with duodenal switch

Outcome: 5 Excess BMI loss at study end

BPD with
duodenal Mean Mean
Study or subgroup  Gastric bypass switch Difference Weight Difference
N Mean(SD)[%] N Mean(SD)[%] IV,Random,95% Cl IV,Random,95% Cl
Aasheim 2009 31 544 (12.8) 29 748 (11.2) = 654 % -2040 [ -26.48, -1432 ]
Hedberg 2012 23 51(23) 24 80 (15) = 34.6 % -29.00 [ -40.15, -17.85 ]
Total (95% CI) 54 53 - 100.0 % -23.38 [ -31.40, -15.36 |

Heterogeneity: Tau? = 15.99; Chi? = 1.76, df = | (P = 0.18); 1> =43%
Test for overall effect: Z = 5.71 (P < 0.00001)
Test for subgroup differences: Not applicable

-50 -25 0 25 50

Favours BPD + switch Favours gastric bypass

Analysis 4.6. Comparison 4 Gastric bypass versus biliopancreatic diversion with duodenal switch, Outcome
6 Mean weight [kg].

Mean weight [kg]

Study Outcome RYGB BPD+switch P value

Aasheim 2009  Weight at 1 year, kg, mean 110 (104 to 115)  89.4 (84.1 to 94.8)
(95% CI)

Aasheim 2009  Weightat 2 years, kg, mean 111 (106 to 117)  88.3 (82.6 t0 93.9)
(95% CI)
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Analysis 4.7. Comparison 4 Gastric bypass versus biliopancreatic diversion with duodenal switch, Outcome

Weight loss in kg

7 Weight loss in kg.

Outcome

Study

RYGB BPD+switch P value

Aasheim 2009  Weight loss at 2 years, kg,
mean (95% CI)

-50.6 (-55.8 to -45.4)  -73.5 (-79.0 to -68.1)  Mean between-group change (95%

CI): 23.0 (16.2 t0 29.7); P < 0.001

Analysis 4.8. Comparison 4 Gastric bypass versus biliopancreatic diversion with duodenal switch, Outcome

Body weight loss [%]

8 Body weight loss [%].

Study

Outcome

RYGB BPD+switch P value

Aasheim 2009 % of body weight loss at 2

years, mean (95% CI)

31.2(29.2t0 33.2) 44.8 (42.8 t0 46.8)

Analysis 4.9. Comparison 4 Gastric bypass versus biliopancreatic diversion with duodenal switch, Outcome

9 Other weight change data.

Other weight change data
Study Outcome RYGB BPD+switch P value
Aasheim 2009  Waist circumference at 1 120 (116 to 123) 105 (102 to 109)

year, cm, mean (95% CI)

Aasheim 2009  Waist circumference at 2 115 (111 to 119) 100 (96.0 to 104)
years, cm, mean (95% CI)

Aasheim 2009  Change in waist circumfer- -36.7 (-41.0 to -32.4)  -51.5 (-56.0 to -47.0) Mean between-group change (95%
ence at 2 years, cm, mean CI): 14.8 (9.29 to 20.3); P < 0.001
(95% CI)

Aasheim 2009 Hip circumference at 1 127 (124 to 130) 116 (113 to 119)
year, cm, mean (95% CI)

Aasheim 2009 Hip circumference at 2 124 (120 to 127) 110 (106 to 113)
years, cm, mean (95% CI)

Aasheim 2009  Change in hip circumfer- -31.7 (-35.7 to -27.8)  -45.6 (-49.7 to -41.6) Mean between-group change (95%
ence at 2 years, cm, mean CI): 13.9 (9.07 to 18.8); P< 0.001
(95% CI)

Aasheim 2009  Saggital diameter at 1 year, 25.9 (24.7 to 27.1) 23.1 (21.8 to 24.3)

cm, mean (95% CI)
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Other weight change data  (Continued)

Aasheim 2009  Saggital diameterat2years, 24.5 (23.3 to 25.6) 21.7 (20.6 to 22.8)
cm, mean (95% CI)

Aasheim 2009  Change in sagital diameter -11.8 (-13.0 to -10.6) -14.6 (-15.8 to -13.4)  Mean between-group change (95%
at 2 years, cm, mean (95% CI): 2.78 (1.24 t0 4.32); P < 0.001
CI)

Hedberg 2012 Failure to achieve > 50% of 40.0 4.8 P <0.001
excess BMI loss, %, mean

Hedberg 2012

Hedberg 2012

Hedberg 2012

Hedberg 2012

Hedberg 2012

Hedberg 2012

Hedberg 2012

Hedberg 2012

Analysis 4.10. Comparison 4 Gastric bypass versus biliopancreatic diversion with duodenal switch,
Outcome 10 Health-related quality of life: SF-36.

Health-related quality of life: SF-36

Study SF-36 domain LRYGB BPD+switch Mean between group difference (CI)
s P value
Aasheim 2009  Physical functioning 36.0 (27.9 to 44.0)  32.9 (24.6 t0 41.3)  3.04 (-5.45 to 11.5); P = 0.48
change from baseline at 24
months, mean (95% CI)
Aasheim 2009 Role limitations due to 32.7 (20.3 to 45.0) 22.3 (9.38 t0 35.2)  10.4 (-3.51 to 24.3); P = 0.143
physical health problems
change from baseline at 24
months, mean (95% CI)
Aasheim 2009 Bodily pain change from 28.8 (18.9 t038.8)  8.63 (-1.98 t0 19.2)  20.2 (6.71 to 33.7); P = 0.003

baseline at 24 months,

mean (95% CI)
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Health-related quality of life: SF-36  (Continued)

Aasheim 2009  General health perceptions 29.3 (21.2 to 37.4)  27.0 (18.4 t0 35.6)  2.33 (-8.24 t0 12.9); P = 0.67
change from baseline at 24

months, mean (95% CI)

Aasheim 2009  Vitality change from base- 20.4 (11.3 t029.4)  19.9 (10.3 t029.4)  0.49 (-11.4 to 12.4); P = 0.94
line at 24 months, mean

(95% CI)

Aasheim 2009  Social functioning 14.6 (2.77 t0 26.4)  18.5 (6.12 t0 30.9)  -3.92 (-17.8 t0 9.93); P = 0.58
change from baseline at 24

months, mean (95% CI)

Aasheim 2009 Role limitations 12.6 (1.85 to0 23.3)  10.9 (-0.47 t0 22.3) 1.67 (-12.5 to 15.8); P = 0.82
due to emotional problems
change from baseline at 24

months, mean (95% CI)

Aasheim 2009 General mental health 4.09 (-3.40 to 11.6) 7.89 (-0.06 to 15.8) -3.80 (-13.8 to 6.21); P = 0.46
change from baseline at 24

months, mean (95% CI)

Analysis 4.11. Comparison 4 Gastric bypass versus biliopancreatic diversion with duodenal switch,
Outcome | | Health-related quality of life: Obesity-related problems scale.

Health-related quality of life: Obesity-related problems scale

Study Obesity-related problems LRYGB BPD+switch Mean between group difference

scale score (CI); P value

Aasheim 2009  Baseline, mean (95% CI)  59.2 (50.3 to 68.1) 61.4 (52.2 t0 70.7) Not reported

Aasheim 2009  Mean change from baseline  -27.7 (-37.1 to -18.3)  -32.5 (-42.2 t0 -22.8)  4.81 (-8.69 to 18.3); P = 0.23
at 2 years, mean (95% CI)

Analysis 4.12. Comparison 4 Gastric bypass versus biliopancreatic diversion with duodenal switch,
Outcome 12 Co-morbidities: diabetes.

Co-morbidities: diabetes

Study Outcome RYGB BPD+switch P value

Hedberg 2012 HbAlc < 5% at 3 years 82 100 -
post-surgery, %
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Analysis 5.1. Comparison 5 Laparoscopic gastric bypass versus laparoscopic duodenojejunal bypass with
sleeve gastrectomy, Outcome | Mean BMI [kg/m2].

Mean BMI [kg/m2]

Study Outcome LRYGB LDJB+SG P value

Praveen Raj 2012 Mean BMI at 12 months 28.84 (1.57) 28.19 (2.14) P =0.194
(SD)

Analysis 5.2. Comparison 5 Laparoscopic gastric bypass versus laparoscopic duodenojejunal bypass with
sleeve gastrectomy, Outcome 2 Excess weight loss [kg].

Excess weight loss [kg]

Study Outcome LRYGB LD]JB+SG P value

Praveen Raj 2012  Excess weight loss at 12 53.21 (6.04) 51.40 (8.37) P =0.303
months, kg, mean (SD)

Analysis 5.3. Comparison 5 Laparoscopic gastric bypass versus laparoscopic duodenojejunal bypass with
sleeve gastrectomy, Outcome 3 Excess weight loss [%].

Excess weight loss [%]

Study Outcome LRYGB LD]JB+SG P value

Praveen Raj 2012 % EWL at 12 months, 79.98 (4.77) 81.94 (9.51) P =0.326
mean (SD)

Analysis 5.4. Comparison 5 Laparoscopic gastric bypass versus laparoscopic duodenojejunal bypass with
sleeve gastrectomy, Outcome 4 Comorbidites.

Comorbidites

Study Outcome LRYGB LDJB+SG P value

Praveen Raj 2012  Complete remission of 13/16 (81) 16/20 (80) ns
type 2 diabetes, n (%) at
12 months

Praveen Raj 2012 Improvementin type2di- 3/16 (19)  4/20 (20)  ns
abetes, n (%) at 12 months

Praveen Raj 2012  Remission of hyperten- 9/12 (75)  8/10 (80) ns

sion, n (%) at 12 months
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Comorbidites  (Continued)

Praveen Raj 2012 Improvement in hyper- 2/12(17)  0/10 ns
tension, n (%) at 12
months

Praveen Raj 2012 No improvement in hy- 1/12 (8) 2/10 (20) ns
pertension, n (%) at 12
months

Analysis 6.1. Comparison 6 Laparoscopic adjustable gastric banding versus laparoscopic isolated sleeve
gastrectomy, Outcome | BMI decrease.

BMI decrease

Study Outcome LAGB LISG P value

Himpens 2006 BMI decrease at 1 year, me- 15.5 (5 t0 39) 25 (0 to 45) P < 0.0001
dian (range)

Himpens 2006 BMI decrease at 3 years, 18 (0 to 39) 27.5 (0 to 48) P =0.0004
median (range)

Analysis 6.2. Comparison 6 Laparoscopic adjustable gastric banding versus laparoscopic isolated sleeve
gastrectomy, Outcome 2 Weight loss [kg].

Weight loss [kg]

Study Outcome LAGB LISG P value

Himpens 2006  Weight loss at 1 year, kg, 14 (-5 to 38) 26 (0 to 46) P < 0.0001
median (range)

Himpens 2006  Weight loss at 3 years, kg, 17 (0 t0 40)  29.5 (1 t048) P <0.0001
median (range)

Analysis 6.3. Comparison 6 Laparoscopic adjustable gastric banding versus laparoscopic isolated sleeve
gastrectomy, Outcome 3 Excess weight loss [%].

Excess weight loss [%]

Study Outcome LAGB LISG P value

Himpens 2006 % EWL at 1 year, median 41.4 (-11.8 to 130.5) 57.7 (0 to 125.5) P =0.0004

(range)
Himpens 2006 % EWL at 3 years, median 48 (0 to 124.8) 66 (-3.1 to 152.4) P =0.0025
(range)
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Analysis 6.4. Comparison 6 Laparoscopic adjustable gastric banding versus laparoscopic isolated sleeve
gastrectomy, Outcome 4 Comorbidities: other.

Comorbidities: other

Study Outcome LAGB LISG P value

Himpens 2006  Resolution of GERD, % 83 75

Analysis 7.1. Comparison 7 Laparaoscopic gastric imbrication versus laparoscopic sleeve gastrectomy,
Outcome | Mean BMI [kg/m2].

Mean BMI [kg/m2]

Study Outcome Gastric imbrication  Sleeve gastrectomy P value
Sharma 2013 BMI, mean (SD) at 12 35.3 (6.1) 32.5 (5.8)

months
Sharma 2013  BMI, mean (SD) at 3 years 36.9 (7.7) 32.1 (5.9)

Analysis 7.2. Comparison 7 Laparaoscopic gastric imbrication versus laparoscopic sleeve gastrectomy,
Outcome 2 Excess weight loss.

Excess weight loss

Study Outcome Gastric imbrication  Sleeve gastrectomy P value
Sharma 2013  Excess weight loss (unitun- 42.1 (13.0) 53.8 (19.5)

clear) at 12 months, mean

(SD)
Sharma 2013  Excess weight loss (unitun-  39.5 (14.4) 50.0 (20.3)

clear) at 3 years, mean (SD)

ADDITIONAL TABLES

Table 1. Overview of study populations

Intervention  Screened/ Randomised ITT Finishing Randomised Follow-up
(s) and com- eligible [N] [N] study finishing study
parator(s) [N] [N] [%]
(1) Angrisani Laparoscopic 24 N/A 21 87.5 10 years
2007 Roux-en-Y
gastric bypass
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Table 1. Overview of study populations

(Continued)

Laparoscopic
adjustable gas-
tric banding

27

N/A

224

81.5

total: -

51

N/A

43

84.3

(2) Aasheim
2009

Laparoscopic
Roux-en-Y
gastric bypass

31

N/A

31

100

Laparoscopic
biliopancre-
atic diversion
with duodenal
switch

29

N/A

27

93.1

total: 64

60

N/A

58

96.7

2 years

(3) Demer-
dash 2013

Laparoscopic
Roux-en-Y
gastric bypass

N/A

16

Laparoscopic
adjustable gas-
tric band

N/A

18

total: -

40

34

85

1 year

(4) Dixon
2008

Laparoscopic

gastric band-
inginaddition
to the conven-

tional therapy

30

30

29

96.7

Conventional

therapy

30

30

26

86.7

total: 158

60

60

55

91.7

2 years

(5) Dixon
2012

Laparoscopic
adjustable gas-
tric  banding
and lifestyle

programme

30

30

28

93.3

2-

year conven-
tional weight
loss

30

30

26

86.7

2 years
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Table 1. Overview of study populations

programme
and lifestyle

programme

(Continued)

total:

130

60

60

54

90

(6) Hedberg
2012

Open
biliopancre-
atic diversion
with duodenal
switch

24

N/A

21

87.5

Open  Roux-
en-Y  gastric
bypass

23

N/A

20

87

total:

99

47

N/A

41

87.2

4 years

(7) Himpens
2006

Laparo-
scopic  gastric

banding

40

Laparascopic
isolated sleeve

gastrectomy

40

total:

80

N/A

3 years

(8) Ikramud-
din 2013

Laparoscopic
Roux-en-Y
gastric bypass
+ lifestyle pro-
gramme with
medical man-
agement

60

60

57°

95

Lifestyle pro-
gramme with
medical man-

agement

60

60

57°

95

total:

2648

120

120

114

95

1 year

) Kara-
manakos
2008

Laparoscopic
Roux-en-Y
gastric bypass

30

N/A

29

96.7

Laparoscopic

sleeve gastrec-

30

N/A

28

93.3

3 years
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Table 1. Overview of study populations

tomy

(Continued)

total: 60

60

N/A

57

95

(10) Keidar
2013

Laporoscopic
Roux-en-Y
gastric bypass

22

N/A

19

86.4

Laparoscopic
sleeve gastrec-

tomy

19

N/A

18

94.7

total: -

41

N/A

37

90.2

1 year

(11) Lee 2011

Sim-

plified laparo-
scopic  mini-
gastric  by-
pass with duo-
denum exclu-

sion

30

30

30

100

Laparoscopic

sleeve gastrec-
tomy without
duodenum ex-

clusion

30

30

30

100

total: 209

60

60

60

100

1 year

(12) Liang
2013

Usual care

36

N/A

36

100

Usual care +

exenatide

36

N/A

34

94.4

Laparoscopic
Roux-en-Y
gastric bypass

36

N/A

31

86.1

total: -

108

N/A

101

93.5

1 year

(13) Min-
grone 2012

Gastric bypass

20

N/A

19

95

Medical ther-
apy

20

N/A

18

90

total: 72

40

N/A

37

92.5

2 years
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Table 1. Overview of study populations

(Continued)

(14) Nguyen
2009

Laparoscopic
Roux-en-Y
gastric bypass

125

N/A

71

56.8

Laparoscopic
adjustable gas-
tric banding

125

N/A

30

24

total: -

250

N/A

101

40.4

4 years

(15) Nogués
2010

Laparascopic
Roux-en-Y
gastric bypass

100

Laparoscopic
sleeve gastrec-
tomy

100

total: 30

15

15

15

100

1 year

(16) O’Brien
2006

Laparoscopic
adjustable gas-
tric band

40

N/A

39

97.5

Intensive non-
surgical
programme

40

N/A

40

100

total: 158

80

N/A

79

98.8

2 years

17)
Paluszkiewicz
2012

Open  Roux-
en-Y  gastric
bypass

36

35

97.2

Laparoscopic
sleeve gastrec-
tomy

36

34

94.4

total: 86

72

69

95.8

1 year

(18) Peterli
2012

Laparoscopic
Roux-en-Y
gastric bypass

110

N/A

N/A

N/A

Laparoscopic
sleeve gastrec-

tomy

107

N/A

N/A

N/A

total: -

217¢

N/A

N/A?

N/A

3 years
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Table 1. Overview of study populations

(Continued)

(19) Praveen
Raj 2012

Laparo-

scopic duode-
nojejunal by-
pass with
sleeve gastrec-

tomy

28

Laparoscopic
Roux-en-Y
gastric bypass

29

total:

57

1 year

(20) Schauer
2012

Intensive
medical ther-

apy alone

50

N/A

41

82

Intensive
medical ther-
apy plus la-
paroscopic
Roux-en-Y
gastric bypass

50

N/A

50

100

Intensive
medical ther-
apy plus la-
paroscopic
sleeve gastrec-
tomy

50

N/A

49

98

total:

218

150

N/A

140

93.3

1 year

(21) Sharma
2013

Laparoscopic
gastric imbri-
cation

15

N/A

12

80

Laparoscopic
sleeve gastrec-

tomy

15

N/A

14

93.3

total:

30

N/A

26

86.7

3 years

(22) Vix 2013

Laparoscopic
Roux-en-Y
gastric bypass

45

N/A

44

97.8

1 year
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Table 1. Overview of study populations  (Continued)

Laparoscopic 55 N/A 48 87.3
sleeve gastrec-
tomy

total: 410 100 N/A 92¢ 92

Grand total  All  surgical 1496

interventions

All non-surgi- 302
cal compara-
tors

All  surgical 1798
interventions

and non-

surgical com-

parators

“-” denotes not reported

“Nine patients with band removal excluded from analysis at 10 years (therefore 13 patients included at 10 years)

bData for missing patients were included in the ITT analysis using multiple imputation (statistical method specified)

€Authors state that 225 patients were randomised, but 8 patients were excluded after randomisation

4Tl is ongoing, presented results were based on an interim analysis

“Vix 2013 reported 8 were lost to follow-up (1 laparoscopic Roux-en-Y gastric bypass, 7 laparoscopic sleeve gastrectomy) but also
reported one per group was lost to follow-up. Data extracted here are from first statement.

ITT: intention-to-treat; N/A: not applicable

APPENDICES

Appendix |. Search strategies

Search terms and databases

Unless otherwise stated, search terms are free text terms; MeSH = Medical subject heading (MEDLINE medical index term); exp =
exploded MeSH;

the dollar sign ($) stands for any character(s); the question mark (?) substitutes one or no characters; tw = text word; pt = publication
type;

sh = MeSH; adj = adjacent (i.e. number of words within range of search term)

The Cochrane Library
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(Continued)

#1 MeSH descriptor: [Obesity] explode all trees

#2 MeSH descriptor: [Overweight] this term only

#3 MeSH descriptor: [Weight Loss] explode all trees

#4 (obes* or overweight or “over weight)(obes® or overweight or “over weight*)

#5 #1 or #2 or #3 or #4#1 or #2 or #3 or #4

#6 MeSH descriptor: [Bariatric Surgery] explode all trees

#7 (bariatric near/5 surg®)(bariatric near/5 surg*)

#8 (obes™ near/5 surg*)(obes® near/5 surg*)

#9 ((antiobesity or anti-obesity or "anti obesity®) near/5 (surg*))((antiobesity or anti-obesity or “anti obesity“) near/5 (surg*))

#10(gastroplasty or gastrogastrostomy or gastro?gastrostomy or gastroenterostomy or ~gastric bypass“ or "gastric surgery® or “re-

strictive surgery®)

#11 MeSH descriptor: [Gastric Bypass] explode all trees

#12 MeSH descriptor: [Jejunoileal Bypass] explode all trees

#13 ((jejunoileal or ”jejuno-ilial or “jejuno ilial“) next (bypass))((jejunoileal or ”jejuno-ilial“ or ”jejuno ilial“) next (bypass))
#14 gastrointestinal next surg*gastrointestinal next surg*

#15 gastrointestinal next diversion*gastrointestinal next diversion*

#16 biliopancreatic diversionbiliopancreatic diversion

#17 MeSH descriptor: [Biliopancreatic Diversion]

#18 "gastric band*“”gastric band*“
#19 “silicon band*“”silicon band*“

#20 MeSH descriptor: [Gastroenterostomy] explode all trees

#21 gastrectomygastrectomy

#22 MeSH descriptor: [Gastroplasty] explode all trees

#23 LAGB:ti,abLAGB:ti,ab

#24 stomach near/5 stapl*stomach near/5 stapl*
#25 gastric near/5 stapl*gastric near/5 stapl*

#26 lap next band*lap next band*

#27 mason™ next proceduremason® next procedure

«»

#28 “roux-en-Y“’roux-en-Y*

#29 MeSH descriptor: [Anastomosis, Roux-en-Y] explode all trees

#30 #malabsorpti* next procedure*

#31 malabsorpti* next surg*
#32r duodenal next switch*
#33 #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20 or #21 or #22 or #23 or #

24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 or #32

#34 #5 and #33

MEDLINE

. exp obesity/

. Overweight/

. over?weight.ti,ab.
. over weight.ti,ab.

1
2
3
4
5.
6
7
8
9

overeating.ti,ab.

. overleating.ti,ab.
. exp Weight Loss/
. weight loss.ti,ab.
. weight reduc$.ti,ab.
10.

or/1-9
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(Continued)

11. bariatric surg$.ti,ab.

12. exp bariatric surgery/

13. (surg$ adj5 bariatric).t,ab.

14. anti?obesity surg$.ti,ab.

15. antiobesity surg$.ti,ab.

16. (obesity adj5 surgery).ti,ab.

17. (obesity adj5 surgical).ti,ab.

18. (gastroplasty or gastro?gastostomy or “gastric bypass® or “gastric surgery® or ”restrictive surgery).ti,ab.
19. exp gastric bypass/

20. exp jejunoileal bypass/

21. jejuno?ileal bypass.ti,ab.

22. jejunoileal bypass.ti,ab.

23. gastrointestinal surg$.ti,ab.

24. gastrointestinal diversion$.ti,ab.
25. exp biliopancreatic diversion/

26. biliopancreatic diversion.ti,ab.
27. bilio?pancreatic diversion.ti,ab.
28. biliopancreatic bypass.ti,ab.

29. bilio?pancreatic bypass.ti,ab.

30. gastric band$.ti,ab.

31. silicon band$.ti,ab.

32. exp gastroenterostomy/

33. gastrectomy.ti,ab.

34. gastrectomy.ti,ab.

35. gastroplasty/

36. LAGB.ti,ab.

37. stomach stapl$.ti,ab.

38. lap band$.ti,ab.

39. lap-bands$.ti,ab.

40. malabsorptive surg$.t,ab.

41. mason$ procedure.ti,ab.

42. "Roux-en-Y“.ti,ab.

43. anastomosis, Roux-en-Y/

44. malabsorptive procedure$.ti,ab.
45. duodenal switch$.ti,ab.

46. stomach stapl$.ti,ab.

47. obesity/su

48. exp Obesity, Morbid/su [Surgery]
49. or/11-48

50. 10 and 49

51. 47 or 48 or 50

52. limit 51 to yr="2001 - 2008

53. limit 52 to humans

54. limit 53 to yr="2004 - 2008“

55. limit 54 to (clinical trial, phase iii or clinical trial, phase iv or clinical trial or comparative study or controlled clinical trial or
evaluation studies or guideline or meta analysis or multicenter study or practice guideline or randomized controlled trial or
“scientific integrity review® or technical report or twin study or validation studies)
56. Cohort Studies/

57. Randomized Controlled Trial/
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(Continued)

58. Prospective Studies/

59. Evaluation Studies/

60. Follow-Up Studies/

61. (control$ or prospectiv$ or volunteer$ or placebo$ or random$).ti,ab.
62. ((single$ or doubl$ or trebl$ or tripl$) adj (mask$ or blind$)).ti,ab.
63. or/56-62

64. 54 and 63

65. 55 or 64
EMBASE

1 exp OBESITY/ or exp MORBID OBESITY/
2 over?weight.ti,ab.

3 over weight.ti,ab.

4 overeating.ti,ab.

5  overleating.ti,ab.

6 exp Weight Reduction/

7 (weight adjl los*).ti,ab.

8  (weight adjl loos*).ti,ab.

9  weightloss.ti,ab.

10 weight?loss.ti,ab.

11 (weight adj3 reduc*).t,ab.

12 weight’reduc*.ti,ab.

13 or/1-12

14 bariatric surg*“.ti,ab.

15  exp Bariatric Surgery/

16 (surg* adj5 bariatric).ti,ab.

17  (anti?obesity adj3 surg*).ti,ab.

18 (antiobesity adj3 surg*).ti,ab.

19  anti obesity surg*.t,ab.
20  (obesity adj5 surgery).ti,ab.
21  (obesity adj5 surgical).ti,ab.
22 (gastroplasty or gastrogastrostomy or gastro’gastrostomy or gastroenterostomy or ~gastric bypass® or “gastric surgery“ or
“restrictive surgery®).ti,ab
23 exp Stomach Bypass/
24  exp Jejunoileal Bypass/
25 jejunolileal bypass.ti,ab.
26  jejunoileal bypass.ti,ab.
27  gastrointestinal surg*.t,ab.
28  gastrointestinal diversion*.ti,ab.
29  (gastro-intestinal adj5 diversion).ti,ab.
30 exp Biliopancreatic Bypass/
31 Biliopancreatic Bypass.ti,ab.
32  Biliopancreatic diversion.ti,ab.
33  bilio?pancreatic diversion.ti,ab.
34  bilio?pancreatic bypass.ti,ab.
35  gastric band*.ti,ab.
36  exp Gastric Banding/
37  silicon band*.ti,ab.
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(Continued)

38 exp GASTROENTEROSTOMY/
39 gastroenterostomy.ti,ab.

40  exp GASTRECTOMY/

41  gastrectomy.ti,ab.

42 exp GASTROPLASTY/

43  LAGB.ti,ab.

44 stomach stapl*.ti,ab.

45 gastric stapl*.ti,ab.

46  lap band*.d,ab.

47  lap-band*.ti,ab.

48  malabsorptive surg*.ti,ab.

49  mason* procedure.ti,ab.

50 “roux-en-Y“.ti,ab.

51 exp Roux y Anastomosis/

52 malabsorpti* procedure*.ti,ab.

53  malabsorpti* surg*.ti,ab.

54  duodenal switch*.ti,ab.

55 or/14-54

56 13 and 55

57  OBESITY/su [Surgery]

58  Morbid Obesity/su [Surgery]

59 57 or 58

60 13 and 59

61 56 or 60

62  Randomized Controlled Trial/

63 Randomization/

64  Single Blind Procedure/

65 Double Blind Procedure/

66 ((single or doubl* or trebl* or tripl*) adj (mask* or blind*)).tw
67  (placebo* and control* and trial*).tw.
68 randomi?ed control* trial*.tw.

69  (random* adj2 allocat®).tw.

70  (placebo* and random™ and (trial* or study or studies)).tw
71  (randomized or randomised).tw.

72 Controlled Clinical Trial/

73 Meta Analysis/

74  (meta-analys® or meta analys® or metaanalys®).tw.
75  (systematic* adj3 review™).tw.

76  health technology assessment*.ti,ab,in.
77  biomedical technology assessment/
78  or/62-77

79 61and 78

80  limit 79 to yr="2010 -Current*

81  limit 80 to human

CINAHL

S34 .S28 OR S30 OR S32
S33 .528 OR S30 OR S32
S$32 .S26 AND S31
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S31
S30
S29
S28
S27
S26
S25
S24
S23
S22
S21
S20

S19
S18
S17
S16
S15
S14
S13
S12
S11
S10

.S7 OR S8

.S18 AND S26 AND S29 S

.(MH ”Body Mass Index")

.S19 AND S26

.S19 AND S26

.520 OR S21 OR S22 OR S23 OR S24 OR S25
.(MH ”Placebos®)

.TX placebo* AND TX control*

.TX random™ AND TX control*
.TX randomized OR TX randomised
.(MH "Random Assignment®)

.(MH ”Randomized Controlled Trials“) OR (MH "Double-Blind Studies“) OR (MH ”Single-Blind Studies“) OR (MH "Triple-
Blind Studies®)

.S6 AND S18

.S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17
.(MH ”Anastomosis, Roux-en-Y*)

.TX ’roux-en-Y*

TX LAGB

TX silicon band*“ OR TX "lap band*“ OR TX ”gastric band*“

.TX ”biliopancreatic diversion“ OR TX ”biliopancreatic bypass*

.TX ?jejunoileal bypass*

.(MH ”Jejunoileal Bypass®)

.(MH ”Gastric Bypass®)

S9 .TX .(gastroplasty or gastrogastrostomy or “gastro-gastrostomy or gastroenterostomy or ~gastric bypass® or "gastric surgery“ or

“restrictive surgery® or gastrectomy)

S8
S7
S6
S5
S4
S3
S2
S1

.bariatric N/3 surg*

.(MH ”Bariatric Surgery+*)

.S1 OR S2 OR S3 OR S4 OR S5

TX "weight loss“

.(MH ”Weight Loss®)

TX overweight OR TX ”over weight“ OR TX "over-weight*
.TX obes*

.(MH ”Obesity+“) Search modes - Boolean/Phrase

PsychINFO

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10

.DE ”Obesity“

.TX obes*

.DE ”Overweight*

.TX overweight OR TX “over weight*
.DE "Weight Loss*

TX "weight loss“

.S1 OR S2 OR S3 OR S4 OR S6

.S1 OR S2 OR S3 OR S4 OR S6
.DE ”Bariatric Surgery“

TX bariatric surg*

S11 .TX (gastroplasty or gastrogastrostomy or gastro?gastrostomy or gastroenterostomy or ~gastric bypass“ or “gastric surgery® or

“restrictive surgery

S12

TX “gastric bypass” Limiters - Publication Year from: 2010-2013
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(Continued)

S13 .TX “jejunoilial bypass” OR TX “biliopancreatic bypass”

S14 .TX Gastrectomy

S15 .TX “roux en-Y”

S16 .TX gastric band* Limiters - Publication Year from: 2010-2013
S17 . TXsilicon band Limiters - Publication Year from: 2010-2013
S18 . TX LAGB

S§19 .S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18
S$20 .S8 AND S19

S$21 TX (random* and (trial* or study or studies or allocat

S22 . TX randomized OR TX randomised

S23 .DE “Placebo”

S24 TX (placebo* and control* and trial*)

§25 .TX (placebo* and control* and stud*)

§26 .TX ((single or doubl* or trebl* or tripl*) N5 (mask* or blind*))
S27 .DE “Clinical Trials”

§28 .S21 OR S22 OR S24 OR S25 OR S26 OR S27

S29 .S20 AND

Web of Knowledge SCI-EXPANDED, and CPCI-S

#1 52,600 TS=(obes*)

#2 3,262 TS=(gastroplasty or gastrogastrostomy or gastroenterostomy or “gastric bypass” or “gastric surgery” or “restrictive surgery”)
#3360 TS=(“gastrointestinal diversion*” or “biliopancreatic diversion”)
#4975 TS=(“gastric band*” or “silicon band*”)

#51 TS=(“stomach stapl*”)

#6 1,612 TS=( “Roux-en-Y”)

#7 132 TS=(malabsorpti* procedure*)

# 89 TS=(“malabsorpti* surg*”)

#9256 TS=(“duodenal switch”)

#10 265 TS=(LAGB)

#11 4 TS=(“mason* procedure”)

# 12 3,748 TS=(bariatric near surg®)

#13 6,107 #12 OR #11 OR #10 OR #9 OR #8 OR #7 OR #6 OR #5 OR #4 OR #3 OR #2
# 14 3,448 #13 AND #1

#15 113,963 TS=(random* NEAR (trial* or study or studies or allocat*))

#16 115,239 TS=(randomized or randomised)

#17 33,131 TS=((single or doubl* or trebl* or tripl*) NEAR (mask* or blind*))
# 18 19,607 TS=(placebo* and control* and trial*)

#19 16,602 TS=(placebo* and control* and stud*)

#20 147,128 #19 OR #18 OR #17 OR #16 OR #15

#21 394 #20 AND #14

Zetoc British Library

Bariatric surg* in title and random* in any field
Gastric band* in title and random™* in any field
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Appendix 2. Description of interventions

Intervention(s) Comparator(s)
Aasheim 2009 Laparoscopic Roux-en-Y gastric bypass Laparoscopic biliopancreatic diversion with duodenal
switch
Angrisani 2007 Laparoscopic Roux-en-Y gastric bypass Laparoscopic adjustable gastric banding
Demerdash 2013 Laparoscopic Roux-en-Y gastric bypass Laparoscopic adjustable gastric banding
Dixon 2008 Laparoscopic adjustable gastric banding Conventional therapy”
Dixon 2012 Laparoscopic adjustable gastric banding Conventional therapy”
Hedberg 2012 Biliopancreatic diversion with duodenal switch Roux-en-Y gastric bypass
Himpens 2006 Laparoscopic gastric banding Laparascopic isolated sleeve gastrectomy
Ikramuddin 2013  Roux-en-Y gastric bypass Lifestyle programme with medical management”
Karamanakos 2008  Laparoscopic Roux-en-Y gastric bypass Laparoscopic sleeve gastrectomy
Keidar 2013 Laparoscopic Roux-en-Y gastric bypass Laparoscopic sleeve gastrectomy
Lee 2011 Laparoscopic gastric bypass with duodenum exclusion  Laparoscopic sleeve gastrectomy without duodenum
exclusion
Liang 2013 Laparoscopic Roux-en-Y gastric bypass 1) Usual care®
2) Exenatide (drug therapy) + usual care
Mingrone 2012 1) Gastric bypass Medical therapy?
2) Biliopancreatic diversion
Nguyen 2009 Laparoscopic Roux-en-Y gastric bypass Laparoscopic adjustable gastric banding
Nogues 2010 Laparoscopic Roux-en-Y gastric bypass Laparoscopic sleeve gastrectomy
O’Brien 2006 Laparoscopic adjustable gastric band (Lap-Band sys- Intensive non-surgical programme®
tem)
Paluszkiewicz 2012  Roux-en-Y gastric bypass Laparoscopic sleeve gastrectomy
Peterli 2012 Laparoscopic Roux-en-Y gastric bypass Laparoscopic sleeve gastrectomy

Praveen Raj 2012

Laparoscopic duodenojejunal bypass with sleeve gas-
trectomy

Laparoscopic Roux-en-Y gastric bypass
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(Continued)

Schauer 2012 1) Laparoscopic Roux-en-Y gastric bypass Intensive medical therapy’
2) Laparoscopic sleeve gastrectomy

Sharma 2013 Laparoscopic sleeve gastrectomy Laparoscopic gastric Imbrication

Vix 2013 Laparoscopic Roux-en-Y gastric bypass Laparoscopic sleeve gastrectomy

“Best medical practice for treatment, education and follow-up of type 2 diabetes. Visits at least every 6 weeks throughout the 2
years. Lifestyle modification programs individually structured to reduce energy intake, fat (< 30%) and saturated fats, to encourage
low glycaemic index and high fibre foods. Physical activity advice to encourage 10,000 steps per day and 200 minutes per week of
structured activity. Low calorie diets and medications discussed with all participants and used in some cases.

bLifestyle modification designed to produce maximum achievable weight loss and medications to control glycaemia and cardiovascular
disease risk factors while facilitating weight loss. Used only US Food and Drug Administration-approved medications. Included
regular counselling meetings with a trained interventionist to discuss strategies for facilitating weight management and increasing
physical activity, including self-monitoring, stimulus control, problem solving, social support, cognitive behavior modification, recipe
modification, eating away from home, and relapse prevention.

“Patients were assessed and treated by a multidisciplinary team that included an endocrinologist, a dietitian, a cardiologist, and a
nurse. Medical therapy was adjusted according to the seven-point glycaemic profile during the first 3 months and according to HbAlc
levels thereafter. The dose of oral hypoglycaemic medications, antihypertensive drugs and insulin was optimised on an individual
basis with the aim of reaching HbAlc < 7% and blood pressure (BP) 140/90 mm Hg. The nutrition goal was based on an individual
energy intake and reducing fat intake to < 30%, saturated fat to < 10% and increasing high fibre intake and for physical exercise 30
min of brisk walking every day associated with moderate-intensity aerobic activity twice a week.

9Treated by a multidisciplinary team including a diabetologist, dietitian and nurse, visits at baseline, 1, 3, 6,9,12 and 24 months.
Oral hypoglycaemic agents and insulin doses optimised on an individual basis to reach a glycosylated haemoglobin Alc levels < 7%.
Programs for diet and lifestyle modification, including reduced overall energy and fat intake (details provided) and increased physical
exercise

¢The non surgical programme centred on the use of behavioural modification, very-low-calorie diet, and pharmacotherapy with
education and professional support on appropriate eating and exercise behaviour. The programme began with a 6 month VLCD
(500 - 550 kcal/d) which used Optifast for 12 weeks, then over 4 weeks some VLC meals with 120 mg olistat before the non-VLC
meals, and then 120 mg orlistat before all meals. The 6 month intensive phase was followed by further courses of VLCD or orlistat as
tolerated, as well as continual behavioural, dietary, and exercise advice. Physician saw each patient every 2 weeks during the VLCD
programme, and every 4 - 6 weeks during the rest of the study

Common programme: all patients were instructed and encouraged to follow appropriate lifestyle behaviour of good eating practices
and increased exercise and activity. All participants were encouraged to exercise for at least 200 minutes a week

f Lifestyle counselling, weight management, home glucose monitoring, new drug therapies, sessions with a diabetes speciality educator,
encouraged to participate in weight watchers

Appendix 3. Baseline characteristics (I)
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Interven-
tion(s) and
comparator

()

Mean dura-
tion of fol-
low-up

Descrip-
tion of par-
ticipants

Year(s) of Country Setting Ethnic
study [year groups
to year]“ [%]

Duration of
condi-

tion [mean/
range years
(SD), or as
reported]

Aasheim Laparo-
2009 scopic
Roux-en-
Y gastric by-

pass

Laparo-
scopic  bil-
iopancreatic
diversion
with duode-
nal switch

2 years

BMI 50-60

2006-2009  Norway, Public “Europoid”
Sweden health care 95

centres

Angrisani Laparo-
2007 scopic
Roux-en-
Y gastric by-
pass

Laparo-

scopic  ad-
justable gas-
tric banding

10 years

BMI > 35 to
<50

2000 (ran- Iraly - -
domisation)

Demerdash Laparo-
2013 scopic
Roux-en-
Y gastric by-

pass

Laparo-
scopic  ad-
justable gas-
tric band

1 year

BMI
> 40, or > 35

with comor-

bidities

2008-2010  Egypt Hos- -
pital surgical
department

Dixon 2008 Laparo-
scopic  gas-
tric banding
in addition
to the con-
ventional

therapy

2 years

BMI 30-40,
type 2 di-
abetes < 2

years

2002-2006  Australia Univer- -
sity research
centre

Surgery for weight loss in adults (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

170



(Continued)

Conven-
tional ther-

apy
Dixon 2012 Laparo- 2 years BMI 2006-2009  Australia 1-2 day out- - -
scopic  ad- >35 and <55 patient  or
justable gas- with inpatient
tric banding recently di-
agnosed ob-
structive
sleep apnoea
and apnoea-
hy-
Conven- popnoea in- -
tional thCl‘— dCX Of >20
apy events/hour
Hedberg Biliopancre- 4 years BMI > 48 2004-2007  Sweden Secondary - -
2012 atic di- (recruit- care (after 2
version with ment) years in pri-
duodenal mary care)
switch
Roux-en-
Y gastric by-
pass
Himpens Laparo- 3 years - 2002 Belgium - - -
2006 scopic  gas- (surgery)
tric banding
Laparas-
copic  iso-
lated sleeve
gastrectomy
Ikramud- Laparo- 1 year BMI 30.0to 2008-2011 Taiwan and Teaching Non-His- Years since
din 2013 scopic 39. USA hospitals panic white diabetes di-
Roux-en-Y 9, type 2 di- 55, East agnosis=28.9
gas- abetes, inad- Asian 27, (6.1)
tric bypass + equate  gly- non-His-
lifestyle pro- caemic con- panic black
gramme trol 8, Hispanic
with medi- 7, native
cal manage- American 3,
ment other 0
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Lifestyle
programme
with medi-
cal manage-

ment

Non-His-

panic white
50, East
Asian 28,
non-His-

panic black
10, His-
panic 7, na-
tive Ameri-
can 2, other

3

Years since
diabetes di-

agnosis=9.1

(5.6)

Kara-
manakos
2008 (in-
cluding Ke-
hagias
2011)

Laparo-
scopic
Roux-en-

Y gastric by-

pass

Laparo-
scopic sleeve
gastrectomy

3 years

BMI <50

2005-2007  Greece
(recruit-
ment)

Greek 100

Keidar
2013

Laparo-
scopic
Roux-en-

Y gastric by-

pass

Laparo-
scopic sleeve

gastrectomy

12 months

BMI > 35,
type 2 dia-
betes

2008-2010  Israel

Obesity

clinic

5.4 (5.0

6.7 (5.3)

Lee 2011

Simpli-
fied laparo-
scopic mini-
gastric
bypass with
duodenum
exclusion

Laparo-
scopic sleeve
gastrec-
tomy with-
out duode-
num exclu-

sion

1 year

BMI > 25 to
< 35, poorly
controlled

type 2 dia-

betes

2007-2009  Taiwan

Secondary
care
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Liang 2013  Usual care 1 year BMI > 28, 2008-2011 China Secondary - Type 2 di-
type 2 dia- (recruit- care abetes: 7.24
betes, hyper- ment) (1.61)
tension Hyperten-
sion:  8.15
(0.96)
Usual care + Type 2 di-
exenatide abetes: 7.17
(1.80)
Hyperten-
sion:  7.78
(1.47)
Laparo- Type 2 di-
scopic abetes: 7.39
Roux-en- (1.69)
Y gastric by- Hyperten-
pass sion:  7.94
(1.58)
Mingrone  Gastric by- 2 years BMI 2009-2011  Italy Diabetesday - 6.03 (1.18)
2012 pass >35, type 2 (recruit- clinic
diabetes ment)
Medical 6.08 (1.24)
therapy
Nguyen Laparo- 4 years BMI 2002-2007  USA Bariatric - -
2009 scopic 40-60 or 35 (recruit- surgery
Roux-en- with comor- ment) clinic
Y gastric by- bidities
pass
Laparo-
scopic  ad-
justable gas-
tric banding
Nogues Laparas- 1 year BMI > 40 2007-2008  Spain Secondary - -
2010 copic Roux- or > 35 with  (recruit- care
en-Y gastric comorbidity ment)
bypass
Laparo-

scopic sleeve
gastrectomy
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O’Brien Laparo- 2 years BMI  30- 2000-2003  Australia Private com- - -
2006 scopic  ad- 35 with obe- munity hos-

justable gas- sity-related pital

tric band co-morbid-

ity/problem

In- -

tensive non-

surgical pro-

gramme

Roux-en- 1 year BMI > 40 2008-2011  Poland Secondary - -
Paluszkiewic: Y gastric by- or>35with (recruit- care
2012 pass comorbidity ment)

Laparo-

scopic sleeve

gastrectomy
Peterli Laparo- 3 years BMI > 40, 2007-2011  Switzerland  Secondary - -
2012 scopic or BMI > 35 care

Roux-en- with comor-

Y gastric by- bidity

pass

Laparo-

scopic sleeve

gastrectomy
Praveen Raj Laparo- 1 year BMI 2009-2010  India - - -
2012 scopic duo- >37 or> 32

denoje- with comor-

junal bypass bidities

with  sleeve

gastrectomy

Laparo-

scopic

Roux-en-

Y gastric by-

pass
Schauer Laparo- 1 year Type 2 di- 2007-2011 USA - White 74 8.2 (5.5)
2012 scopic abetes, BMI (recruit-

Roux-en- 27 to 43 ment)

Y gastric by-
pass + inten-
sive medical
therapy
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Laparo-
scopic sleeve
gastrec-
tomy + in-
tensive med-

ical therapy

In-
tensive med-
ical therapy

White 72

8.5 (4.8)

White 74

8.9 (5.8)

alone
Sharma Laparo- 3 years BMI > 40, Started India ’ASIAN - -
2013 scopic  gas- or > 35 with 2009 Surgical
tric imbrica- > 1 comor- Centre’
tion bidity
Laparo-
scopic sleeve
gastrectomy
Vix 2013 Laparo- 1 year BMI 40-60  Started France Secondary - -
scopic 2009 care  (hos-
Roux-en- pital surgical

Y gastric by-
pass

Laparo-
scopic sleeve

gastrectomy

department)

« »

-” denotes not reported

“In some cases the study period reported by the authors excludes follow-up (e.g. refers to recruitment or surgery period only)

Appendix 4. Baseline characteristics (II)

Intervention Sex [female Age BMI Weight Co-med- Co-
(s) and com- %] [mean years [mean kg/m? [mean kg ications / Co- morbidities
parator(s) SD)/range] (SD)] (SD)] interventions [N, % or as
[%] stated]
Aasheim Laparoscopic 74 35 (7) 54.8 (3.2) 162 (24) = N
2009 Roux-en-Y (rounded %):
gastric bypass type 2 diabetes

6 (19), joint

Surgery for weight loss in adults (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

175



(Continued)

pain 16 (52),
depression

5 (16), hyper-
tension 8 (26),
asthma 8 (26),
urinary incon-
tinence 5 (16),
sleep apnoea 5
(16), GERD 5
(16), diabetes
mellitus 5 (16)
, hypothy-
roidism 3 (10)
, gallstones 2
(7), hyperlipi-
daemia 0 (0),
gout 1 (3)

Laparoscopic 66 36 (5) 55.2 (3.5)
biliopancre-

atic diversion

with duodenal

switch

162 (20)

N (rounded
%): type 2 di-
abetes 6 (21),
joint pain 13
(45), depres-
sion 12 (41)
, hypertension
8 (28), asthma
5 (17), uri-
nary inconti-
nence 7 (24),
sleep apnoea 6
(21), GERD 4
(14), diabetes
mellitus 3 (10)
,  hypothy-
roidism 3 (10)
, gallstones 1
(3), hyperlipi-
daemia 3 (10),
gout 1 (3)

all: 70 - -

Angrisani Laparoscopic 83 34.1 (8.9) 43.8 (4.1)
2007 Roux-en-Y
gastric bypass

118.2 (13.2)

N: 2 hyperli-
paemia, 1 hy-
pertension, 1

type 2 diabetes
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Laparoscopic 81 33.8 (9.1) 43.4 (4.2) 117.1 (12.8) - N: 3 hyperten-
adjustable gas- sion, 1 sleep
tric banding apnoea
Demerdash Laparoscopic ~ 89¢ 39 (4.5) 46.2 (2.56) 142.7 (22.6) - =
2013 Roux-en-Y
gastric bypass
Laparoscopic 83 37 (6) 45.8 (2.7) 138.7 (22.98) - -
adjustable gas-
tric band
Dixon 2008  Laparoscopic 50 46.6 (7.4) 37.0 (2.7) 105.6 (13.8)  n/ N (%): type
gastric band- N (%)?: Met- 2 diabetes 30
inginaddition formin: 28/29 (100), hyper-
to the conven- (97);  Other ten-
tional therapy hypogly- sion 28 (93),
caemic agents: metabolic syn-
9/29 (31); In- drome 29
sulin: 1/29 (3)  (97), coronary
;  Antihyper- artery disease
tensive agents: 0 (0)
20/29  (69)
; Lipid-lower-
ing agents: 12/
29 (41)
Conventional 57 47.1 (8.7) 37.2 (2.5) 105.9 (14.2) n/ N (%): type
therapy N (%)?: Met- 2 diabetes 30
formin: 26/26  (100), hyper-
(100); Other ten-
hypogly- sion 27 (90),
caemic agents: metabolic syn-
8/26 (31); In- drome 29
sulin: 0/26 (0) (97), coronary
;  Antihyper- artery disease
tensive agents: 1 (3)
15/26  (58)
; Lipid-lower-
ing agents: 8/
26 (31)
Dixon 2012  Laparoscopic ~ 43 47.4 (8.8) 46.3 (6.0) 134.9 (22.1) - N
adjustable gas- (%): obstruc-

tric banding

tive sleep ap-
noea 30 (100)
, hypertension

15 (50), dia-
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betes 10 (33),
depression 12
(40),

metabolic syn-

drome 19 (63)

Conventional 40 50.0 (8.2) 43.8 (4.9) 126.0 (19.3) - N
therapy (%): obstruc-
tive sleep ap-
noea 30 (100)
, hypertension
17 (57), dia-
betes 10 (33),
depression 11
(37),
metabolic syn-
drome 24 (80)
Hedberg Biliopancre- 50 40.2 (9.5) 54.5 (6.7) - N (%): oraldi- N (%): hyper-
2012 atic diversion abetes medica- tension 6 (25)
with duodenal tion6(25),in- ,  hyperlip-
switch sulin1(4),any idaemia 0 (0),
diabetes medi-  sleep apnoea 4
cation 7 (29)  (17)
Roux-en-Y 43 37.9 (10.4) 54.5 (5.6) - N (%): oral di- N (%): hyper-
gastric bypass abetes medica- tension 7 (30)
tion 1 (4), in- , hyperlip-
sulin0(0),any idaemia 0 (0),
diabetes medi- sleep apnoea 3
cation 1 (4) (13)
all: 47 39.1 (9.9) 54.5 (6.1) -
Himpens Laparo- 83 median 36 median 37 - - N (%): GERD
2006 scopic gastric (20-61) (30-47) requiring pro-
banding ton pump in-
hibitor 6 (15)
Laparascopic 78 median 40 median 39 - - N (%): GERD
isolated sleeve (22-65) (30-53) requiring pro-
gastrectomy ton pump in-
hibitor 8 (20)
Ikramuddin  Laparoscopic 63 49 (9) 34.9 (3.0) 98.8 (14.0) in- % in-
2013 Roux-en-Y sulin 62, other ferred from in-
gastric bypass glycaemic clusion crite-
+ lifestyle pro- medicines 87, ria: type 2 di-
gramme with
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medical man-
agement

dyslipidaemia
medicines 65,
blood pressure
medicines 68

abetes 100, el-
evated HbAlc
(> 8%) 100

Lifestyle pro-
gramme with
medical man-

agement

57

49 (8)

34.3 (3.1)

97.9 (17.0)

in-

sulin 43, other
glycaemic
medicines 95,
dyslipidaemia
medicines 68,
blood pressure
medicines 73

% in-
ferred from in-
clusion crite-
ria: type 2 di-
abetes 100, el-
evated HbAlc
(> 8%) 100

all:

34.6 (3.1)

Kara-
manakos
2008 (includ-
ing Kehagias
2011)

Laparoscopic
Roux-en-Y
gastric bypass

73

36 (8.4)

45.8 (3.7)

123.1 (13.9)

N (%): hyper-
tension 5 (17)
, type 2 dia-
betes 5 (17),
impaired glu-
cose tolerance
5 (17), HDL
< threshold 4
(13),

LDL > thresh-
old 10 (33)
, triglycerides
> threshold 5
(17), obstruc-
tive sleep ap-
noea 3 (10),
GERD 5 (17)
, degenerative
arthritis 6 (20)
, menstrual ir-
regularities 7
(23), > 1 obe-
sity-re-

lated co-mor-

bidity 23 (77)

Laparoscopic
sleeve gastrec-
tomy

73

33.7.(9.9)

44.9 (3.4)

126.9 (18.0)

N (%): hyper-
tension 4 (13)
, type 2 dia-
betes 5 (17),
impaired glu-
cose tolerance
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5 (17), HDL
< threshold 3
(10), LDL >
threshold

8 (27), triglyc-
erides

> threshold 3
(10), obstruc-
tive sleep ap-
noea 6 (20),
GERD 2 (7)
, degenerative
arthritis 5 (17)
, menstrual ir-
regularities 7
(23), > 1 obe-
sity-re-

lated co-mor-

bidity 20 (67)

all: 73 - = -

Keidar 2013  Laparoscopic ~ 42° 51.45 (8.3) 42 (4.8) 118.04 (16.5) oral hypogly- Type 2 dia-
Roux-en-Y caemics: 63%; betes: 100%
gastric bypass insulin: 21%
Laparoscopic ~ 50°¢ 47.7 (11.7) 42.5(5.2) 117.9 (17.8)  oral hypogly- Type 2 dia-
sleeve gastrec- caemics: 50%; betes: 100%
tomy insulin: 22%
all: 46

Lee 2011 Sim- - - - - - %:  poorly-
plified laparo- controlled
scopic  mini- type 2 diabetes
gastric  by- 100
pass with duo-
denum exclu-
sion
Laparoscopic - - - - - %: poorly-
sleeve gastrec- controlled
tomy without type 2 diabetes
duodenum ex- 100
clusion

Liang 2013 Usual care 33.3 51.75 (6.70)  30.34 (1.96)¢ 81.31 (4.97) %: in-  %: type 2 dia-

sulin therapy
in combina-

betes 100, hy-

pertension
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tion with (un-

specified) oral

100

agents 100
Usual care + 29.4 50.94 (5.89) 30.28 (1.44) 81.76 (3.67)  %: in-  %: type 2 dia-
exenatide sulin therapy betes 100, hy-
in combina- pertension
tion with (un- 100
specified) oral
agents 100
Laparoscopic 29 50.81 (5.44)  30.48 (0.94) 8197 (3.53) %: in- %: type 2 dia-
Roux-en-Y sulin therapy betes 100, hy-
gastric bypass in combina- pertension
tion with (un- 100
specified) oral
agents 100
all: - - 30.3 [25.0-34. - =
0]
Mingrone Gastric bypass 60 43.90 (7.57) 44.85(5.16) 129.84 (22. - %: type 2 di-
2012 58) abetes 100, el-
evated HbAlc
(= 7%) 100
Medical ther- 50 43.45 (7.27)  45.62 (6.24) 136.40 (21. - %: type 2 di-
apy 94) abetes 100, el-
evated HbAlc
(= 7%) 100
all: 53 - - -

Nguyen 2009 Laparoscopic ~ 77.4 41.4 (11.0) 47.5 (5.5) 133 (21) - %: dia-
Roux-en-Y betes 20.7, hy-
gastric bypass pertension 38.

7, previous ab-

dominal

surgery 45.9
Laparoscopic ~ 75.6 45.8 (9.8) 45.5 (5.4) 129 (21) - %: dia-
adjustable gas- betes 26.7, hy-

tric banding

pertension 51.
1, previous ab-
dominal
surgery 47.7
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Nogues 2010

Laparascopic
Roux-en-Y
gastric bypass

100

45.86 (8.6)°

43.1 (3.9)°

116.7 (5.5)

N (%): met-
formin 2 (28.
6)

N  (rounded
%): hyperten-
sion 5 (71), di-
abetes mellitus
2(29), dyslipi-
daemia 5 (71),
arthropathy 4
(57)

, GERD 0 (0),
urinary incon-
tinence 3 (43)
, depression 4
(57), obstruc-
tive sleep ap-
noea 2 (29)
, insulin resis-

tance 6 (86)

Laparoscopic
sleeve gastrec-

tomy

100

49.63 (9.6)

43.5 (3.2)

108.9 (6.3)

N (%): met-
formin 2 (25.
0)

N (rounded
%): hyperten-
sion 7 (88), di-
abetes mellitus
2 (25), dyslip-
idaemia 5 (63)
, arthropathy
6 (75), GERD
1 (13), uri-
nary inconti-
nence 6 (75)
, depression 7
(88), obstruc-
tive sleep ap-
noea 2 (25)
, insulin resis-

tance 4 (50)

all:

100

47.8 (9.0)

43.3 (3.4)

O’Brien 2006

Laparoscopic
adjustable gas-
tric band

75

41.8 (6.4)

33.7 (1.8)

96.1 (11.2)

%: hyperten-
sion 22.5,
metabolic syn-
drome

37.5, coronary
artery disease

0

Intensive non-
surgical
programme

77.5

40.7 (7.0)

33.5 (1.4)

93.6 (11.9)

%: hyperten-
sion 17.5,
metabolic syn-
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drome
37.5, coronary
artery disease

0

Paluszkiewicz
2012

Roux-en-Y
gastric bypass

64 43.9 (10.8) 48.6 (5.4)

137.7 (17.7)

N  (rounded
%): hyperten-
sion 30 (83),
type 2 diabetes
14 (39), dys-
lipidaemia 31
(86)

Laparoscopic
sleeve gastrec-

tomy

72 44.9 (10.6) 46.1 (5.9)

130.7 (15.5)

N (rounded
%): hyperten-
sion 25 (69),
type 2 diabetes
10 (28), dys-
lipidaemia 31
(86)

all:

68 - -

Peterli 2012

Laparoscopic
Roux-en-Y
gastric bypass

72 42.1(11.2) 44.2 (5.3)

124.8 (19.8)

%: hyperten-
sion 59, type 2
di-

abetes 26, dys-
lipidaemia 51,
obstructive
sleep  apnoea
42, GERD
46, back/joint
arthralgia 68,
depression 11

Laparoscopic
sleeve gastrec-
tomy

72 43.0 (11.1) 43.6 (5.3)

123.5 (19.4)

%: hyperten-
sion 63, type 2
di-

abetes 24, dys-
lipidaemia 67,
obstructive
sleep  apnoea
48, GERD
44, back/joint
arthralgia 61,
depression 20

all:

72 43.0 (5.3) 44 (11.1)
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Praveen Raj Laparo- 64 39.5 48.28 (3.80) - - N (%): type 2

2012 scopic duode- di-
nojejunal by- abetes 20 (71)
pass with , hypertension
sleeve gastrec- 10 (36)
tomy
Laparoscopic 55 43.5 49.29 (3.63) - - N (%): type 2
Roux-en-Y di-
gastric bypass abetes 16 (55)

, hypertension
12 (41)
all: 60 - - -
Schauer 2012 Laparoscopic 58 48.3 (8.4) 37.0 (3.3) 106.7 (14.8) N (%): insulin N (%): type 2
Roux-en-Y 22 (44) diabetes
gastric bypass 50 (100), el-
evated HbAlc
>
7%) 50 (100),
metabolic syn-
drome 45 (90)
R dyslipi-
daemia  his-
tory 44 (88),
hyperten-
sion history 35
(70)

Laparoscopic 78 47.9 (8.0) 36.2 (3.9) 100.8 (16.4) N (%): insulin N (%): type 2

sleeve gastrec- 22 (44) diabetes

tomy 50 (100), el-
evated HbAlc
>
7%) 50 (100),
metabolic syn-
drome 47 (94)
R dyslipi-
daemia  his-
tory 40 (80),
hyperten-
sion history 30
(60)

In- 62 49.7 (7.4) 36.8 (3.0) 106.5 (14.7) N (%): insulin N (%): type 2

tensive medi- 22 (44) diabetes

cal therapy 50 (100), el-
evated HbAlc
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>

7%) 50 (100),
metabolic syn-
drome 46 (92)
R dyslipi-
daemia  his-

tory 36 (84),

hyperten-
sion history 26
(60)
Sharma 2013 Laparoscopic - 40.5 44.7 (6.1) - - -

gastric imbri-

cation

Laparoscopic - 39.9 44.0 (7.8) - - -

sleeve gastrec-

tomy

Vix 2013 Laparoscopic 87 35.23 (9.37)  47.09 (5.64) 129.58 (21. - %: type 2 di-

Roux-en-Y 17) abetes 8.9, hy-

gastric bypass pertension 37.
8, sleep ap-
noea
syndrome 20.
0, vitamin D
deficiency 85.
7s
hypercholes-
terolaemia 26.
7, abnormal
LDL 11.1, ab-
normal HDL
6.7, abnormal
triglycerides
17.8,
hyperparathy-
roidism 24.0

Laparoscopic 78 35.13 (9.7) 45.57 (4.79)  128.68 (18. - %: type 2 di-

sleeve gastrec- 27) abetes 7.3, hy-

tomy

pertension 21.
8, sleep ap-
noea
syndrome 9.1,
vitamin D de-
ficiency 84.6,
hypercholes-

terolaemia 27.
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3, abnormal
LDL 9.1, ab-
normal HDL
5.5, abnormal
triglycerides
27.3,
hyperparathy-
roidism 28.13

« »

-” denotes not reported

“Unclear whether data are based on 16 or 18 participants in this group - the data extracted here assume 18 (16 females and 2 males)

PN = number completing study

“Baseline characteristics of per protocol population only presented
4This was reported as 30.34 in table 1 and 30.94 in table 2

¢Data here are from the Nogues paper - those from the associated Ramon paper are slightly different

GERD: gastroesophageal reflux disease; HbAlc: glycosylated haemoglobin Alc: HDL: high density lipoprotein; LDL: low density

lipoprotein

Appendix 5. Matrix of study endpoints (publications)

Endpoint reported in Endpoint not measured Time of measurement’

publication

or reported in publica-
tion

Aasheim 2009

Review’s primary outcomes

Measures of  weight x
change, fat content or fat
distribution

0, 6 wk, 6, 12, 24 mo

Health-related quality of x
life

Reported results for only
two of the four measures
of quality of life specified

in the protocol

0, 12, 24 mo

Obesity related co-mor- x

bidities

0, 12, 24 mo and after
surgery

Review’s secondary outcomes

Mortality (perioperative x <30d

and total)

Adverse effects X <30d, 24 mo
Revision rates X <30d, 12,24 mo
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Economic costs

X N/A

Other than review’s pri-
mary/secondary out-
comes reported in pub-
lication (classification: P/

S/10)?

Total body potassium, folate, parathyroid hormone, riboflavin, thiamine, 25-hy-
droxyvitamin D, vitamin A, vitamin B-6, vitamin B-12 , vitamin C, vitamin E,
haemoglobin, ionised calcium, number of patients taking dietary supplements,
systolic blood pressure, diastolic blood pressure, total cholesterol level, high-den-
sity lipoprotein cholesterol level, low-density lipoprotein cholesterol, triglyceride
level, plasma glucose level, insulin level, C-reactive protein level

Subgroups reported in
publication

% oxygen saturation (lying supine; sitting), forced vital capacity (FVC) (lying
supine; sitting), peak expiratory flow (PEF) (lying supine; sitting), % predicted
FVC, and % predicted PEF assessed in a sub-study of patients at one study centre
only. Self-reported sleep apnoea and snoring symptoms were also only assessed in
this sub-study of patients

Angrisani 2007 Review’s primary outcomes
Measures  of  weight x 0, 12, 36, 60, 120 mo
change, fat content or fat
distribution
Health-related quality of X N/A
life
Obesity related co-mor- x 60 mo
bidities
Review’s secondary outcomes
Mortality (perioperative x -
and total)
Adverse effects X <30 d and late
Revision rates X -
Economic costs X N/A
Other than review’s pri- N/A
mary/secondary out-
comes reported in pub-
lication (classification: P/
S/I0)b
Subgroups reported in N/A
publication:
Demerdash 2013 Review’s primary outcomes
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Measures  of  weight x 0, 12 mo
change, fat content or fat

distribution

Health-related quality of X N/A
life

Obesity related co-mor- x‘ N/A
bidities

Review’s secondary outcomes

Mortality (perioperative and total) X N/A
Adverse effects X N/A
Revision rates X N/A
Economic costs X N/A

Other than review’s pri-
mary/secondary out-
comes reported in pub-
lication (classification: P/

S/0)?

Blood pressure (systolic, diastolic), apolipoprotein A-IV, fasting blood glucose,

serum insulin, homeostasis model assessment (HOMA) index, cholesterol (total,

HDL, LDL), triglycerides

Subgroups reported in
publication

N/A

Dixon 2008

Review’s primary outcomes

Measures of  weight
change, fat content or fat
distribution

X

24 mo

Health-related quality of
life

N/A

Obesity related co-mor-

bidities

X

24 mo

Review’s secondary outcomes

Mortality (perioperative
and total)

N/A

Adverse effects

Revision rates
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Economic costs

X N/A

Other than review’s pri-
mary/secondary out-
comes reported in pub-
lication (classification: P/

S/10)?

% change in glycosylated haemoglobin Alc (HbA1c), blood pressure, fasting lipids
(including total cholesterol, triglycerides, and high-density lipoprotein choles-
terol). Change in self-reported rates of physical activity and relationship with
weight loss; association between weight loss and lower HbAlc / remission

Subgroups reported in N/A
publication
Dixon 2012 Review’s primary outcomes

Measures  of  weight x 0, 24 mo

change, fat content or fat

distribution

Health-related quality of x 0, 24 mo

life

Obesity related co-mor- x 0, 24 mo

bidities

Review’s secondary outcomes

Mortality (perioperative x 24 mo

and total)

Adverse effects X

Revision rates X N/A

Economic costs X N/A

Other than review’s pri- Apnea-hypopnea index (AHI), AHI change, systolic blood pressure (BP), change

mary/secondary out- in systolic BP, diastolic BP, change in diastolic BE, resting heart rate, change in

comes reported in pub- resting heart rate, % HbAlc, change in HbAlc, plasma glucose, change in plasma

lication (classification: P/ glucose, plasma insulin at 2 years, change in plasma insulin, total cholesterol,

S/0)? change in total cholesterol, triglycerides, change in triglycerides, HDL cholesterol,
change in HDL cholesterol, Epworth Sleepiness Scale score, Beck Depression
Inventory score, sleep patterns (polysomnography outcomes), continuous positive
airway pressure (CPAP) adherence, 6-minute walk test distance

Subgroups reported in N/A

publication

Hedberg 2012 Review’s primary outcomes
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Measures  of  weight x 48 mo

change, fat content or fat

distribution

Health-related quality of X N/A

life

Obesity related co-mor- x Medication use at > 24 0, > 24 mo, 36 mo

bidities

mo not reported

Review’s secondary outcomes

Mortality (perioperative x In-hospital and total (pe-
and total) rioperative)
Adverse effects X Not reported: abdominal > 24 mo (only some of

pain, abdominal those measured reported)
symptoms ‘extended en-
quiry’, dumping, heart-

burn, soiling, vomiting

Revision rates

Economic costs

X N/A

Other than review’s pri-
mary/secondary out-
comes reported in pub-
lication (classification: P/

S/O)b

C-reactive protein, fasting glucose, % HbA1c. Measured at baseline, 12 mo and 24
mo: anaemia (baseline not reported), folate (baseline not reported), haemoglobin
(baseline not reported), albumin, glucose, HbAlc, vitamin B12, fasting glucose,
high-density lipoprotein (not reported), low-density lipoprotein (not reported),
triglycerides (not reported) (hyperlipidaemia at baseline only reported)

Subgroups reported in
publication

N/A

Himpens 2006

Review’s primary outcomes

Measures  of  weight x 12, 36 mo
change, fat content or fat

distribution

Health-related quality of X N/A

life

Obesity related co-mor- x 12, 36 mo

bidities

Review’s secondary outcomes
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(Continued)

Mortality (perioperative
and total)

N/A

Adverse effects

12, 36 mo

Revision rates

Reported postoperatively

in sleeve gastrec-
tomy group and as late in
gastric bypass group

Economic costs N/A

Other than review’s pri- Feelings of hunger, craving for eating sweets

mary/secondary out-

comes reported in pub-

lication (classification: P/

S/10)?

Subgroups reported in N/A

publication

Ikramuddin 2013  Review’s primary outcomes

Measures of  weight x 0, 12 mo

change, fat content or fat

distribution

Health-related quality of N/A

life

Obesity related co-mor- x 0, 12 mo

bidities

Review’s secondary outcomes

Mortality (perioperative x 12 mo

and total)

Adverse effects 12 mo

Revision rates 12 mo

Economic costs N/A

Other than review’s pri- Fasting glucose (mg/mL), HbAlc (%), HDL cholesterol, triglycerides, systolic

mary/secondary out-
comes reported in pub-
lication (classification: P/

S/0)?

and diastolic blood pressure, pulse rate

Surgery for weight loss in adults (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

191



(Continued)

Subgroups reported in N/A

publication

Karamanakos 2008 Review’s primary outcomes

Measures of  weight x
change, fat content or fat
distribution

1, 3, 6, 12, 24, 36 mo

Health-related quality of X

life

N/A

Obesity related co-mor- x

bidities

1, 3, 6, 12, 24, 36 mo
(overall morbidity also re-
ported for < 30 d and
late)

Review’s secondary outcomes

Mortality (perioperative x

and total)
Adverse effects b'e < 30 d and late
Revision rates X -
Economic costs X N/A
Other than review’s pri- Ghrelin levels, peptide-YY levels, appetite
mary/secondary out-
comes reported in pub-
lication (classification: P/
S/I0)?
Subgroups reported in N/A
publication
Keider 2013 Review’s primary outcomes
Measures of  weight x 3, 12 mo
change, fat content or fat
distribution
Health-related quality of X N/A
life
Obesity related co-mor- x 3,12 mo

bidities
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(Continued)

Review’s secondary outcomes

Mortality (perioperative x 12 mo
and total)

Adverse effects X N/A
Revision rates X N/A
Economic costs X N/A

Other than review’s pri- HbAlc % and mmol/mol, glucose tolerance (fasting glucose or 2-hour glucose

mary/secondary out- test, normalisation), insulin, C-peptide levels

comes reported in pub-
lication (classification: P/

S/0)?

Subgroups reported in N/A

publication

Lee 2011

Review’s primary outcomes

Measures  of  weight x 1, 3,6, 12 mo
change, fat content or fat

distribution

Health-related quality of X N/A
life

Obesity related co-mor- x Medication use not re- 12 mo
bidities ported

Review’s secondary outcomes

Mortality (perioperative x -

and total)

Adverse effects X -
Revision rates X N/A
Economic costs X N/A

Other than review’s pri- Changes in indirect measures of insulin resistance was assessed using the home-

mary/secondary out- ostasis model assessments, % reduced HbAlc, % HbAlc, C-peptide, glucose,

comes reported in pub- insulin, blood pressure, lipids

lication (classification: P/

S/0)?
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Subgroups reported in N/A

publication:
Liang 2013 Review’s primary outcomes
Measures  of  weight x 12 mo
change, fat content or fat
distribution
Health-related quality of X N/A
life
Obesity related co-mor- x 12 mo
bidities
Review’s secondary outcomes
Mortality (perioperative x 12 mo
and total)
Adverse effects X Hypoglycaemic 12 mo
events measured but not
reported
Revision rates X N/A
Economic costs X N/A
Other than review’s pri- Left ventricle mass index, other left ventricle parameters (relative wall thickness,
mary/secondary out- ejection fraction), fasting plasma glucose, fasting insulin, glycated haemoglobin,
comes reported in pub- systolic blood pressure, cholesterol (total, LDL, HDL), triglycerides, serum Hs-
lication (classification: P/ CRPE, HMW adiponectin, TNF-o, HOMA index (all continuous outcomes)
S/10)?
Subgroups reported in N/A
publication
Mingrone 2012 Review’s primary outcomes
Measures of  weight x 24 mo
change, fat content or fat
distribution
Health-related quality of X N/A
life
Obesity related co-mor- x Diabetes remission not 24 mo
bidities reported in the way pre-
specified
Surgery for weight loss in adults (Review) 194
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(Continued)

Review’s secondary outcomes

Mortality (perioperative x Operative deaths
and total)
Adverse effects X Late complications

Revision rates

N/A

Economic costs

N/A

Other than review’s pri-
mary/secondary out-
comes reported in pub-

lication (classification: P/

S/0)®

Time to normalisation of fasting glucose and glycated haemoglobin, glucose, glu-

cose change, glycated haemoglobin, change in glycated haemoglobin, total choles-
terol, total cholesterol change, HDL cholesterol, HDL cholesterol change, LDL
cholesterol, LDL cholesterol change, triglycerides, triglycerides change, systolic

blood pressure, systolic blood pressure change, diastolic blood pressure, diastolic

blood pressure change

Subgroups reported in
publication

N/A

Nguyen 2009

Review’s primary outcomes

Measures  of  weight
change, fat content or fat

X

12, 24, 36, 48 mo

distribution

Health-related quality of x 0,1,3,9,12 mo
life

Obesity related co-mor- N/A

bidities

Review’s secondary outcomes

Mortality (perioperative x At any time (reported for

and total) <30dand in hospital, 90
d, 12 mo)

Adverse effects X <30dand >30d

Revision rates X <30dor>30d

Economic costs X -

Other than review’s pri- N/A

mary/secondary out-
comes reported in pub-
lication (classification: P/
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S/0)®

Subgroups reported in Weight loss by starting body mass index (BMI) subgroup (BMI < 50 subgroup vs

publication > 50)
Nogues 2010 Review’s primary outcomes
Measures  of  weight x 3,12 mo
change, fat content or fat
distribution
Health-related quality of N/A
life
Obesity related co-mor- x 0, 3, 12 mo
bidities
Review’s secondary outcomes
Mortality (perioperative N/A
and total)
Adverse effects X During and after surgery
Revision rates N/A
Economic costs N/A
Other than review’s pri- Biochemistry (calcium, phosphorus, 25 hydroxy-vitamin D, intact parathyroid
mary/secondary out- hormone) and bone turnover markers. Gastrointestinal hormone outcomes, in-
comes reported in pub- cluding: ghrelin, leptin, glucagon-like peptide 1 (GLP-1), PYY, and PP. Fasting
lication (classification: P/ plasma glucose, fasting insulin levels, HOMA-IR
S/0)®
Subgroups reported in Withdrawal of use of diabetic medication at 3 months among a subgroup of
publication patients with diabetes at baseline, normalisation of insulin resistance (HOMA-
IR) in patients who fulfilled criteria for insulin resistance at baseline
O’Brien 2006 Review’s primary outcomes

Measures  of  weight x 6, 12, 18, 24 mo
change, fat content or fat

distribution

Health-related quality of x 0, 12, 24 mo
life

Obesity related co-mor- x 12, 24 mo

bidities
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Review’s secondary outcomes

Mortality (perioperative N/A
and total)

Adverse effects X -
Revision rates X -
Economic costs N/A

Other than review’s pri- Health status, diastolic blood pressure, systolic blood pressure, fasting plasma

mary/secondary out- glucose, insulin sensitivity index, HDL cholesterol, LDL cholesterol, triglyceride

comes reported in pub- level, total cholesterol, total cholesterol-HDL cholesterol ratio

lication (classification: P/

S/0)?

Subgroups reported in Related paper reports on body composition measurements for those participants

publication who completed all of the body composition studies (voluntary aspect of the study)

Paluszkiewicz 2012

Review’s primary outcomes

Measures  of  weight x 6, 12 mo
change, fat content or fat

distribution

Health-related quality of N/A

life

Obesity related co-mor- x 6, 12 mo

bidities

Review’s secondary outcomes

Mortality (perioperative x
and total)

<30dor>30d

Adverse effects X

<30dor>30d

Revision rates X

Economic costs

N/A

Other than review’s pri- Impaired glucose tolerance (not reported)

mary/secondary out-
comes reported in pub-
lication (classification: P/

S/0)?
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Subgroups reported in N/A

publication
Peterli 2012 Review’s primary outcomes
Measures  of  weight x 0, 1 wk, 3, 6, 12, 24, 36
change, fat content or fat mo
distribution
Health-related quality of x One of two quality of life 0, 12 mo
life measures reported. One
not reported, due to in-
sufficient data collected
Obesity related co-mor- x 0, 1 wk, 3, 6, 12 mo
bidities

Review’s secondary outcomes

Mortality (perioperative x <30d

and total)

Adverse effects X <30d, 12 mo
Revision rates X -

Economic costs X N/A

Other than review’s pri- HOMA index, glucose, fasting plasma glucose, insulin, triglycerides, total choles-
mary/secondary out- terol, HDL cholesterol, LDL cholesterol, total/HDL cholesterol ratio. Hormones:
comes reported in pub- foregut: cholecystokinin (CCK), ghrelin; hindgut: glucagon-like peptide 1 (GLP-
lication (classification: P/ 1), peptide YY (PYY)

S/0)?

Subgroups reported in N/A

publication
Praveen Raj 2012 Review’s primary outcomes
Measures  of  weight x 0, 3, 6, 12 months
change, fat content or fat
distribution
Health-related quality of X
life
Obesity related co-mor- x 0, 6 mo for lipid profile;
bidities otherwise not reported
Surgery for weight loss in adults (Review) 198
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Review’s secondary outcomes

Mortality (perioperative x -

and total)

Adverse effects X - (only one adverse event
reported, which occurred
at 1 mo)

Revision rates N/A

Economic costs N/A

Other than review’s pri- N/A

mary/secondary out-
comes reported in pub-
lication (classification: P/

S/0)?

Subgroups reported in
publication

Improvement in type 2 diabetes mellitus (DM), among a subsample with DM at

baseline, improvement in hypertension, among a subsample with hypertension at

baseline

Schauer 2012

Review’s primary outcomes

Measures of  weight x 12 mo
change, fat content or fat

distribution

Health-related quality of x (protocol states mea- N/A
life

Obesity related co-mor- x 12 mo
bidities

Review’s secondary outcomes

Mortality (perioperative x -

and total)

Adverse effects X 12 mo
Revision rates X 12 mo
Economic costs N/A

Other than review’s pri-
mary/secondary ~ out-
comes reported in pub-

Fasting plasma glucose, change in fasting plasma glucose, fasting insulin, lipids,

and high-sensitivity C-reactive protein, the homeostasis model assessment of

insulin resistance (HOMA-IR) index, blood pressure, high-density lipoprotein

Surgery for weight loss in adults (Review)
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lication (classification: P/ cholesterol, insulin, low-density lipoprotein cholesterol, triglycerides, total choles-

S/0)?

terol

Subgroups reported in
publication

N/A

Sharma 2013

Review’s primary outcomes

Measures  of  weight
change, fat content or fat
distribution

X

0, 6, 12, 36 mo

Health-related quality of
life

N/A

Obesity related co-mor-

bidities

N/A

Review’s secondary outcomes

Mortality (perioperative
and total)

X

Adverse effects

Revision rates

Economic costs

N/A

Other than review’s pri-
mary/secondary out-
comes reported in pub-
lication (classification: P/

S/0)?

N/A

Subgroups reported in
publication

N/A

Vix 2013

Review’s primary outcomes

Measures  of  weight
change, fat content or fat
distribution

X

0,1, 3,6,12mo

Health-related quality of
life

N/A

Obesity related co-mor-
bidities

N/A
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Review’s secondary

outcomes

Mortality (perioperative X N/A
and total)

Adverse effects X N/A
Revision rates X N/A
Economic costs X N/A

Other than review’s
mary/secondary

comes reported in pub-
lication (classification: P/

S/0)?

pri- Fasting plasma glucose, fasting serum insulin, HOMA indices, glycated haemo-

out- globin, triglycerides and cholesterol (total, HDL, LDL), vitamin D concentra-

perparathyroidism rate

tions, vitamin D deficiency, calcium, serum parathyroid hormone, secondary hy-

Subgroups reported in

publication

Subgroups compared patients whose baseline characteristics indicated normo-

glycaemia/hyperglycaemia, and normal/abnormal status for triglycerides, total

cholesterol, LDL cholesterol and HDL cholesterol; not stated whether subgroups

were planned a priori

« »

-” denotes not reported

“Underlined data denote times of measurement for primary and secondary review outcomes, if measured and reported in the results

section of the publication (other times represent planned but not reported points in time)

b(p) Primary or (S) secondary endpoint(s) refer to verbatim statements in the publication, (O) other endpoints relate to outcomes

which were not specified as ’primary’ or ’secondary’ outcomes in the publication

¢Comorbidities reported but not as dichotomous outcomes

4 Complications

d: day(s); mo: month(s); N/A: not applicable

Appendix 6. Definition of endpoint measurement

Major/ Health-re- Measures of Mortal- Immediate/ Re- Revisional  Serious/se-
minorreop- lated qual- weight ity (periop- early/ view’s obe- surgery vere adverse
eration ity of life change, fat erative) late opera- sity related events
content or tive compli- comorbidi-
fat distribu- cations ties
tion
Aasheim N/A Norwegian ~ BMI, BMI Within Periop- Number of - N/A
2009 and Swedish reduction, 30 days of erative com- participants
versions % of excess surgery plications = using anti-
of the Short- BMI  lost, those occur- hypertensive
Form-36 weight (kg) ring within drugs, oral

Surgery for weight loss in adults (Review)
Copyright © 2014 The Cochrane Collaboration.

Published by John Wiley & Sons, Ltd.

201



(Continued)

Health Sur-
vey (SF-36)
(4-

, % of body
weight loss,
change in

30 days of
surgery
Late compli-

hypogly-
caemic

drugs,

week recall, weight, cations insulin and
version 2.0) waist  cir- = those oc- lipid-lower-
; obesity-re- cumference, curring be- ing therapy
lated Prob- hip circum- tween with statins.
lems ference, 30 days and Snoring and
scale, score 0 sagittal two years af- sleep apnoea
to 100, high diameter, fat ter surgery (measured
score more mass (bio- in a sub-
dysfunction electrical study of
impedance participants
analysis) at one study
R fat-free centre only)
mass (bio- were as-
electrical sessed using
impedance a question-
analysis), naire devel-
fat-free mass oped for the
(total body study which
potassium measured
measure- self-reported
ment), snoring and
percentage experience
of  weight of sleep
lost as fat- apnoca
free  mass, symptoms
percentage
of  weight
lost as fat-
free  mass
(total body
potassium
measure-
ment)
Angrisani  N/A N/A Percent- Any deaths  Early com- Resolution N/A
2007 age of excess plications = of diabetes,

weight loss,
BMI,

decrease in
BMI, weight
(kg), weight
loss failure
(BMI > 35
kg/m? at 5-
years), BMI
< 30 kg/m?

those occur-
ring within
30 days of
surgery

Late compli-
cations

reported but
not defined.

sleep apnoea
and hyperli-
paemia (cri-
teria for res-
olution not

reported)

Surgery for weight loss in adults (Review)
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at 5 years
and 10 years

Dixon 2008 N/A N/A Weight
loss (kg), %
weight loss,
waist cir-
cumference,
waist to hip

ratio

N/A

Complica-
tions re-
ported, but

not reported
as early and
late

Proportion
of par-
ticipants
achieving
remission
of type 2
diabetes
(fasting
plasma glu-
cose <126
mg/dL and
HbAlc < 6.
2% without
the use of
oral  hypo-
glycaemic
agents  or
insulin),
changes in
medication
use and in
proportion
of pa-
tients with
metabolic
syndrome
(as defined
by the
National
Cholesterol
Education
Program
Adult Treat-
ment Panel
III criteria)
Changes

in indirect
measures of
insulin resis-
tance (using
homeostatic
model

Surgery for weight loss in adults (Review)
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assessment
method).
Remission
of type 2
diabetes,
metabolic
syndrome
(number
and propor-
tion NOT
meeting
criteria)

., HbAlc,
proportion
with HbAlc
<6.2%, sys-
tolic blood
pressure,
diastolic
blood pres-
sure, plasma
glucose,
plasma
insulin, total
cholesterol,
triglyc-
erides,
HDL-

C, total
cholesterol
to HDL-
C ratio, use
of diabetes
medication,
use of non
diabetes
medication
(antihy-
pertensive
agents,
lipid-lower-
ing agents)

Demerdash N/A N/A BM]I, % N/A - N/A N/A
2013 body weight
decrease
Dixon2012 N/A SE-36 (do- Weight (kg), Complica-  Achieved N/A Those  re-
main scores weight tions re- mild quiring ur-

Surgery for weight loss in adults (Review)
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and com- loss (kg), % ported, but obstruc- gent hospi-
ponentsum- weight loss, not reported  tive sleep ap- talisation
mary scores) BMI, BMI as early and noea (OSA)
loss, waist late (apnoea-
circumfer- hypopnoea
ence, change index [AHI]
in waist cir- < 15 events/
cumference, hour),
neck achieved
circumfer- OSA remis-
ence, change sion (AHI <
in neck cir- 5  events/
cumference hour)
,  metabolic
syndrome
status
Hedberg N/A N/A BMI, % ex- Perioper- Perioper- Medica- N/A
2012 cess BMI ative period ative and tion use (not
lost, failure notdefined late com- reported)
to achieve > plications , proportion
50% of ex- reported, of patients
cess BMI but  mea- with HbAlc
loss. Weight surement < 5%
at > 24 mo period not
measured in defined.
a self-re- Some
port patient adverse
question- events were
naire measured by
a self-report
participant
symptom
question-
naire  and
were not
reported
in the
publication
(reported:
diarrhoea,
malodorous
flatus, reop-
erations and
revisional
surgery; not
reported:
Surgery for weight loss in adults (Review) 205
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abdomi-
nal pain,
abdominal
symptoms
’extended
enquiry’,
dumping,
heartburn,
soiling,
vomiting)
Himpens N/A N/A Weight loss N/A Complica-  Modifica- - N/A
2006 (kg), tions not de- tion of gas-
BMI, % ex- fined as im- troe-
cess weight mediate/ sophageal
loss carly/ re-
late Compli- flux disease
cations (GERD)
reported as (number of
‘not requir- patients on
ing surgery’ proton
and ’requir- pump
ing surgery’  inhibitor
(PPI) medi-
cation)
Ikramud-  N/A N/A Waist N/A Compli- Composite  Reported Reported
din 2013 circum- cations were comorbid-  but not de- but not de-
ference (cm) reported as ity endpoint fined explic- fined explic-
, weight (kg) postopera-  defined itly (unclear ity
, BMI, per- tive and late as HbAlc < whether
cent weight surgical but 7.0%, LDL- all cases of
change the time pe- C<100mg/ revision re-
ri- dL, and sys- ported)
ods were not tolic blood
defined ex- pressure
plicitly; the < 130 mm
postopera- Hg, at the
tive compli- 12-month
cations were visit; num-
also referred ber of medi-
toas’periop- ca-

erative’ and
appear

to have oc-
curred early
in the post-

operative

tions used to
control gly-
caemia, dys-
lip-

idaemia and

Surgery for weight loss in adults (Review)
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period

blood pres-
sure; n and
% of partic-
ipants with
HbAlc < 6.
0%

and n and
% of partic-
ipants with
fasting glu-
cose < 100

mg/dL

Kara- N/A N/A % excess

manakos weight loss,

2008 BMI,
achieved
>50% of ex-
cess weight

lost

N/A

Periopera-
tive/early
morbidity
(< 30 days),
late morbid-

ity

Resolution
or improve-
ment of
preoperative
comorbidi-
ties (n and
%): hyper-
tension (sys-
tolic blood
pressure
>140 and/
or diastolic
blood pres-
sure >90
mm Hg or
antihyper-
tensive drug
therapy)

> type 2
diabetes
mellitus
(fasting
plasma glu-
cose >126
mg/dL  or
2-h plasma
glucose
>200 mg/
dL  during
OGTT or
antidiabetic
drug  with

or without

Major com-

plications
reported,

but not de-

fined
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insulin
therapy),
impaired
glucose
tolerance
(2-h plasma
glucose
>140 mg/
dL and
<200 mg/
dL  during
oral glu-
cose toler-
ance test
(OGTT))
, HDL <
threshold
(<40  mg/
dL for men,
<50 mg/dL
for women)
, LDL >
threshold
(>100
mg/dL),
triglycerides
> threshold
(> 150),
obstructive
sleep apnoea
(repeated
episodes
of  upper
airway
occlusion
during
sleep, with
or without
sleepiness,
and  high
apnoea-
hypopnoea
index and
need for
nasal  con-

Surgery for weight loss in adults (Review)
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tinuous
positive
airway pres-
sure  dur-
ing  sleep)
5 GERD
(need  for
PPI agents
and/or
oesophagitis
revealed on
endoscopy),
degenerative
arthritis
(clinical and
radiological
documen-
tation),
menstrual
irregularities
(clinical
and/or
hormonal
documenta-
tion)

Keider N/A N/A Weight, Period not N/A
2013 BMI, body defined

fat (%), fat

mass (kg),

fat-free mass

(kg), Waist

(cm)

HBAlc (%
and mmol/
mol); di-
abetes treat-
ments (oral,
insulin, diet)
, Joff glu-
cose lower-
ing medica-
tions’, 'nor-
mal fasting
glucose and
HbA1c,
’im-

paired fast-
ing glucose
with normal
HbA1c (no
fur-

ther details
provided for
these three
outcomes)

Surgery for weight loss in adults (Review)
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Lee 2011 N/A N/A %

weight loss,
BMI, weight
(kg), % ex-
cess

weight loss,
waist cir-
cumference

N/A

An carly
complica-
tion was de-
fined as
a complica-
tion that oc-
curred < 30
days  post-
surgery

A late com-
plication
was defined
as a compli-
ca-

tion that oc-
curred > 30
days  post-
surgery  or
required re-
admission

Glycaemic
control (de-
fined as the
proportion
of patients
achieving
remission
of type 2
diabetes,
defined  as
a fasting
plasma
glucose level
of < 126
mg/dL, plus
a  HbAlc
level of < 6.
5% without
the use of
oral  hypo-
glycaemics
or insulin)
, successful
treatment
of diabetes
mellitus
(defined as
HbAlc <
7%, LDL-
C < 100
mg/dL, and
triglycerides
< 150
mg/dL),
metabolic
syndrome
(defined by
the National
Cholesterol
Education
Program
Adult Treat-
ment Panel
I criteria)
, changes in
medication
use

N/A

A

major com-
plication
was defined
as a com-
plication re-
quiring  in-
tervention
and  hospi-
talisation for
more than

14 days

Surgery for weight loss in adults (Review)
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Liang 2013 N/A N/A Weight and N/A Adverse Type 2 dia- N/A A serious ad-
BMI mea- events were betes resolu- verse event
sured using measured tion (not de- was defined
the Interna- but not de- fined); dis- as an adverse
tional Col- fined as early con- event
labo- or late tinuation of that resulted
rative Study diabetes and in death,
on Hyper- hyperten- hospital-
tension  in sion drugs; isation, dis-
Blacks (IC- presence ability, life-
SHIB) stan- of hyperten- threatening
dardised sion; hyper- experience,
protocol tension or that re-

de- quired med-
fined as sys- ical or surgi-
tolic blood cal interven-
pressure 140 tion to pre-
mmHg and/ vent one
or dias- of the other
tolic (DBP) outcomes
90 mmHgas

per 1999

WHO/ISH

criteria

Mingrone  N/A N/A %  weight N/A Late compli- Rate of N/A -

2012 loss, % ex- cations re- remission
cess ported, but of type 2
weight loss, not defined  diabetes
BMI, BMI (a fasting
change, plasma
waist  cir- glucose level
cumference of < 100

mg/dL (5.6
mmol/L and
a  HbAlc
level of <
6.5%  for
at least 1
year without
active phar-
macologic
therapy
(based on
recommen-
dations

by the
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(Continued)

American
Diabetes
Association)
),  discon-
tinuation
of pharma-
cological
treatment
for dia-
betes, total
cholesterol
normalisa-
tion (not
defined)

R HDL
cholesterol
normalisa-
tion (not
defined)

, LDL
cholesterol
normalisa-
tion (not
defined),
triglyceride
normalisa-
tion (not
defined),
reduction/
discontinua-
tion of anti-

hypertensive
therapy
Nguyen N/A SE-36  (op- Excess In  hospi- Early com- N/A Complica-
2009 era- weight lost tal or within plications tions were
tionalised as (EWL) (pre- 30 days of (< graded  as
the number operative surgery 30 days after follows:
of domains weight surgery) surgical
with minus post- Late com- complica-
improved operative plications (> tions grade I
scores, and weight, 30 days after (alterations
the number divided by surgery) from  the
of domains pre-opera- ideal post-
with scores tive weight operative
compa- minus ideal course,
rable to US body weight non-life-
norms; cri- and  mul- threatening,
teria for tiplied by
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(Continued)

defining im- 100), weight
provement  loss was
in scores was also catego-
not rized  into
reported) 5 groups
according to
the % EWL:
poor/failure
(<20%),
acceptable
(20%-39.
9%), good
(40%-59.
9%), excel-
lent  (60%-
79.9%), and
exceptional
(>80%),
BMI, treat-
ment failure
(defined
as (1) the
need for
conversion
to another
bariatric
procedure
due to
failure  of
weight loss

and  with
no lasting
disability),
grade IT (po-
tentially life-
threatening
but without
residual
disability,
subdivided
in to 2
groups: Ila,
requiring
blood trans-
fusions,
total  par-
enteral nu-
trition, drug
therapy, or a
hospital stay
twice  the
median stay;
and 1Ib,
requiring
therapeutic
procedures
such as
endoscopy
or reopera-
tion), grade

or (2) hav- 111 (with
ing  <20% residual
EWL) disability or
requiring
organ resec-
tion), grade
IV (death).
Major com-
plications
were defined
as grade IIb,
III, IV com-
plications
Nogues N/A N/A Weight (kg), N/A Compli- Normali- N/A N/A
2010 weight cations dur- sation of
change, ing and after insulin
BMI, BMI surgery re- resistance
change ported, but (HOMA-
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(Continued)

measure-
ment  pe-
riods not de-

fined

IR) i
participants
who fulfilled
criteria

for insulin
resistance
at baseline;
withdrawal
of use of
diabetic
medication
at 3 months

among  a
subgroup
of patients
with di-
abetes  at
baseline
O’Brien N/A SF-36 (do- Change N/A Total events Number Major com-
2006 main scores) in absolute reported, and propor- plications
weight (kg) not reported tion of pa- were defined
, body mass as carly or tients with as those that
index, per- late metabolic required
cent- syn- hospitalisa-
age of initial drome (de- tion or ma-
weight fined by the jor  outpa-
lost and ex- Adult Treat- tient treat-
cess weight ment Panel ment (major
lost, propor- III criteria) events
tion of pa- were defined
tients losing but not re-
more than ported; only
50% of ex- to-
cess weight, tal and spe-
proportion cific events
of patients reported)
achiev-
ing satisfac-
tory weight
loss (greater
than 25% of
excess
weight lost)

N/A N/A BMI, weight <30d Early com- Number A
Paluszkiewic: (kg) plications (< and propor- major com-
2012 , % EWL, 30 day) tion of pa- plication

%EWL Late compli- tients with was defined
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> 50%. Ex- cations (> 30
cess weight day)

was defined

as

initial body
weight in ex-
cess of the
upper limit
of the nor-
mal weight
ranges esti-
mated at the
BMI of 25
kg/m? for a
given partic-

ipant height

remission
or improve-
ment in
comorbidi-
ties. Hy-
pertension,
change from
baseline in
hyperten-
sion,  type
2 diabetes,
change from
baseline

in type 2
diabetes,
dyslipi-
daemia,
change from
baseline

in  dyslip-
idaemia.
Remission
of co-
morbidities
assessed
according to
the clinical,
biochem-
ical, hor-
monal and
radiological
documen-
tation. Im-
provement
defined as a
reduction of
medication
taken and
improve-
ment of the
symptoms
or blood
investiga-
tion specific
to the co-

as a compli-
cation

resulting in
death or re-
operation, a
hospital stay
of more than
7 days af-
ter the pro-
cedure,

or a need for
blood trans-
fusion of
four or more

units
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morbidity.
Remission
of hyperten-
sion: normal
systolic and
diastolic
arterial
pressure
without
active anti-
hypertensive
treatment.
Remission
of type 2
diabetes:
normal fast-
ing glucose
levels (<100
mg/dL) and
HbAlc <
6% in the
absence

of active
antidiabetic
treatment.
Remission
of  dyslip-
idaemia:
normal lev-
els of total
cholesterol,
triglyc-
erides, HDL
cholesterol
and LDL
cholesterol
in the
absence of

active lipid-

lowering
treatment
Peterli N/A Gastroin- Weight (kg) Within Periop- Discontin- Periopera-
2012 testi- , BMI, % 30 days of erative com- uation of tive  com-
nal Quality excess BMI surgery plications medication plications
of Life Index loss (within 30 d  for type 2 were graded
(GIQLI) surgery) diabetes, using  the
question- new-onset Clavien/
naire score, GERD. Dindo grad-
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(Continued)

BAROS-
QoL

score (only
reported for
a subgroup
of par-

ticipants  as

Proportion
of patients
with remis-
sion or im-
provement
of comor-
bidities, in-

ing system:

Grade I
complica-
tions are
defined

as minor
deteriora-

not all study cluding hy- tions from
centres  re- pertension, the normal
turned these diabetes postopera-
data) mellitus tive course,
type 2, dys- grade I
lipidaemia, complica-
obstructive tions require
sleep apnoea treatment
syndrome, by  drugs,
back/joint blood
pain, hype- transfusion,
ruricaemia, physio-
GERD and therapy or
depression. nutritional
“Remission support,
and im- grade 111
provement complica-
of comor- tions need
bidities were interven-
defined by tional  or
the endocri- operative
nologist/ treatment,
physician grade IV
responsible complica-
for follow- tions are
up’ life-threat-
ening and
managed by
ICU, and
grade V is
death
Praveen Raj N/A N/A BMI, excess N/A Complica- Improve- N/A
2012 weight loss tions re- ment
(kilograms) ported, un- in type 2 di-
, percent ex- clear at abetes mel-
cess weight which time litus (DM),
loss points com- among
plications a subsample
were mea- with DM at
sured (only baseline, im-
one compli- provement
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cation

was reported
and this oc-
curred at 1
mo)

in hyperten-
sion among
a subsample
with hyper-
ten-

sion at base-
line, lipid
profile. Re-
mission  of
DM defined
as achieving
a HbA1C of
< 7 with-
out the need
for oral hy-
poglycaemic
agents
(OHA) or
insulin.
‘Improve-
ment’  did
not appear
to be pre-
defined, and
was  char-
acterised
slightly dif-
ferently for
each arm in
the results.
Remission
of  hyper-
tension (no
requirement
of  medi-
cation by
one  year)
, improve-
ment of hy-
pertension
(reduced
requirement
of med-
ication),
lipid profile
(normalisa-
tion of all

parameters)
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Schauer N/A N/A Weight (kg) N/A Adverse Proportion - Serious ad-
2012 N change in events re- of patients verse events
weight, ported up to  with an reported but
BMI, 12 months, HbAIlc level not defined
change in but not de- of 6% or less
BMI, % ex- fined as early (with or
cess weight or late without dia-
loss, waist betes medi-
circumfer- cations), co-
ence, waist- exist-
hip ratio ing illnesses,
changes in
medication,
HbA1c cate-
gorisation,
resolution
of metabolic
syndrome
Sharma N/A N/A BMI and N/A Two N/A Not defined N/A
2013 EWL major com- in study, but
plications trial re-
reported but ported that
not explic- two reopet-
itly defined ations were
(however, required in
they both re- gas-
quired reop- tric imbrica-
erations) tion group.
A
gastric out-
let obstruc-
tion was re-
vised by a re-
moval of the
sutures that
were block-
ing the out-
flow of
the pouch. A
leak was re-
oper-
ated on and
converted to
a sleeve gas-
trectomy
Vix 2013 N/A N/A %EWL N/A N/A N/A N/A N/A
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“-” denotes not reported

BMI: body mass index; d: day(s); EWL: excess weight lost; GERD: gastroesophageal reflux disease; HbAlc: glycosylated haemoglobin

Alc; HDL(-C): high density lipoprotein (cholesterol); ICU: intensive care unit; ISH: International Society of Hypertension; LDL(-

C): low density lipoprotein (cholesterol); mo: month(s); N/A: not applicable; OGTT: oral glucose tolerance test; PPI: proton pump
inhibitor; WHO: World Health Organization

Appendix 7. Adverse events (I)

Intervention(s)
and comparator(s)

Participants  in-
cluded in analysis
(N]“

Deaths
[N (%)]

All adverse events

N (%)

Severe/serious
adverse events

[N (%)]

Angrisani 2007

Laparoscopic Roux-
en-Y gastric bypass

21¢

0 (0)

Laparoscopic
adjustable

gastric

banding

22¢

0 (0)

Aasheim 2009

Laparoscopic Roux-
en-Y gastric bypass

0 (0)

10 (32.0)

Laparoscopic  bil-
iopancreatic  diver-
sion with duodenal

switch (LDS)

0 (0)

18 (62.0)

Demerdash 2013

Laparoscopic Roux-

en-Y gastric bypass

164

Laparoscopic  ad-
justable gastric band

184

Dixon 2008

Laparoscopic gastric
banding in addition
to the conventional

therapy

30°¢

Conventional ther-

apy

30¢

Dixon 2012

Laparoscopic
adjustable

gastric banding and
lifestyle programme

30°¢

0 (0)

14 (46.7)

5 (16.7)
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(Continued)

2-year conventional
weight-

loss programme and
lifestyle programme

30°¢

0 (0)

13 (43.3)

5 (16.7)

Hedberg 2012

Open  biliopancre-
atic diversion with

duodenal switch

24/

1(4.2)

Open  Roux-en-Y
gastric bypass

231

0 (0)

1

Himpens 2006

Laparoscopic gastric

banding

407

Laparas-
copic isolated sleeve

gastrectomy

407

Ikramuddin 2013

Laparoscopic Roux-
en-Y gastric bypass +
lifestyle programme
with medical man-
agement

608

0 (0)

22 (36.7)

Lifestyle pro-
gramme with medi-
cal management

608

0 (0)

15 (25)

Karamanakos

2008

Laparoscopic Roux-

en-Y gastric bypass

30"

0 (0)

Laparoscopic sleeve
gastrectomy

30"

0 (0)

Keidar 2013

Laparoscopic Roux-

en-Y gastric bypass

DL

0 (0)

Laparoscopic sleeve
gastrectomy

19"

0 (0)

Lee 2011

Sim-

plified laparoscopic
mini-gastric bypass
with duodenum ex-
clusion

30¢

0 (0)

0 (0)
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Laparoscopic sleeve 30° 0 (0) - 0 (0)
gastrec-
tomy without duo-

denum exclusion

Liang 2013 Usual care 36 0 (0) = 0 (0)
Usual care + exe- 34/ 0 (0) - 0 (0)
natide
Laparoscopic Roux- 31/ 0 (0) - 0 (0)

en-Y gastric bypass

Mingrone 2012 Gastric bypass 20" 0 (0) - -
Medical therapy 20" 0 (0) - -
Nguyen 2009 Laparoscopic Roux- 111¥ 1(0.9) 50 (45.0) -
en-Y gastric bypass
Laparoscopic 86~ 0 (0) 15 (17.4) =
adjustable  gastric
banding
Nogués 2010 Laparascopic Roux- 7¢ = = =

en-Y gastric bypass

Laparoscopic sleeve 8¢ - = -
gastrectomy

O’Brien 2006 Laparoscopic ~ ad- 39* - 7 (17.9) s
justable gastric band

Intensive non-surgi- 31% - 18 (58.1) -
cal programme

Paluszkiewicz Open  Roux-en-Y - 0 (0) = =
2012 gastric bypass

Laparoscopic sleeve - 0 (0) = -
gastrectomy

Peterli 2012 Laparoscopic Roux- 110 1(0.9) - 5 (4.5)
en-Y gastric bypass

Laparoscopic sleeve 107 0 (0) - 1(0.9)
gastrectomy
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(Continued)

Praveen Raj 2012  Laparoscopic duo- 28°¢ - 1(3.0) -
denojejunal bypass
with sleeve gastrec-

tomy

Laparoscopic Roux- 29¢ = 0 (0) -
en-Y gastric bypass

Schauer 2012 Intensive medical 41% 0 (0) - 4 (9)
therapy alone

Intensive medical 50 0 (0) = 11 (22)
therapy plus laparo-

scopic  Roux-en-Y

gastric bypass

Intensive  medical 49 0 (0) - 4(8)
therapy plus laparo-

scopic sleeve gas-

trectomy

Sharma 2013 Laparoscopic gastric 124 0 (0) = -
imbrication

Laparoscopic sleeve 149 0 (0) = -
gastrectomy

Vix 2013 Laparoscopic Roux- 444 - - -
en-Y gastric bypass

Laparoscopic sleeve 487 42 - -

gastrectomy

« »

-” denotes not reported

“Not all of the studies used the ITT population in the adverse events analyses; footnotes show the population on which each of the
analyses were based

b>All adverse events’ refers to the total number of complications and/or adverse events

¢Study completers from 10 year follow-up

4Number of completers

“ITT population

f'This is the randomised n; unclear if analyses were ITT or not

8ITT population (missing data included by multiple imputation)

" This is the randomised n

! Analysis population after dropouts (not I'TT) - however there were no dropouts in this group

J Analysis population after dropouts (not ITT)

¥Number included in the analyses; analyses were not I'TT

'TTT population; analyses based on one year follow-up data and all participants completed one year follow-up
"No mortality displayed in CONSORT chart but unclear if mortality occurred among those lost to follow-up
CONSORT: consolidated standards of reporting trials; ITT: intention to treat
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Appendix 8. Adverse events (Il)

Intervention(s)
and comparator(s)

Participants  in-
cluded in analysis
[N]“

Left study due to
adverse events

[N (%)]

Total
complications

[N (%)]

Late complications

[N (%)]

Angrisani 2007

Laparoscopic Roux-
en-Y gastric bypass

24¢

Laparoscopic
adjustable
banding

gastric

26¢

Aasheim 2009

Laparoscopic Roux-
en-Y gastric bypass

9 (29.0)

Laparoscopic ~ bil-
iopancreatic  diver-
sion with duodenal

switch (LDS)

12 (41.0)

Demerdash 2013

Laparoscopic Roux-
en-Y gastric bypass

164

Laparoscopic  ad-
justable gastric band

184

Dixon 2008

Laparoscopic gastric
banding in addition
to the conventional
therapy

30¢

Conventional ther-
apy

30¢

Dixon 2012

Laparoscopic
adjustable

gastric banding and
lifestyle programme

30¢

2-year conventional
weight-

loss programme and
lifestyle programme

30¢
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Hedberg 2012

Open  biliopancre-
atic diversion with

duodenal switch

247 - ; ;

Open  Roux-en-Y

gastric bypass

23/ - - -

Himpens 2006

Laparoscopic gastric

banding

407 . . .

Laparas-
copic isolated sleeve

gastrectomy

407 - - _

Ikramuddin 2013

Laparoscopic Roux-
en-Y gastric bypass +
lifestyle programme
with medical man-

agement

608 82 - -

Lifestyle

gramme with medi-

pro-

cal management

608 - - -

Karamanakos

2008

Laparoscopic Roux-

en-Y gastric bypass

30" - - -

Laparoscopic sleeve
gastrectomy

Keidar 2013

Laparoscopic Roux-

en-Y gastric bypass

22h . . .

Laparoscopic sleeve

gastrectomy

Lee 2011

Sim-

plified laparoscopic
mini-gastric bypass
with duodenum ex-
clusion

30¢ 0 (0) - 1(3.3)

Laparoscopic sleeve
gastrec-

tomy without duo-
denum exclusion

30¢ 0 (0) - 1(3.3)

Liang 2013

Usual care

36 ; - -
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(Continued)

Usual care + exe-
natide

34/ - - -

Laparoscopic Roux-
en-Y gastric bypass

31/ - - -

Mingrone 2012

Gastric bypass

20" 1(5.0) = 3(15)

Medical therapy

20" . . .

Nguyen 2009

Laparoscopic Roux-

en-Y gastric bypass

1114 . = 43 (38.7)

Laparoscopic
adjustable

gastric

banding

86~ . . 10 (11.6)

Nogués 2010

Laparascopic Roux-
en-Y gastric bypass

7¢ - - -

Laparoscopic sleeve

gastrectomy

8¢ - - _

O’Brien 2006

ad-

justable gastric band

Laparoscopic

Intensive non-surgi-

cal programme

31* - - ;

Paluszkiewicz
2012

Roux-en-Y

Open
gastric bypass

Laparoscopic sleeve

gastrectomy

Peterli 2012

Laparoscopic Roux-
en-Y gastric bypass

110 = = =

Laparoscopic sleeve
gastrectomy

107 - - -

Praveen Raj 2012

Laparoscopic duo-
denojejunal  bypass
with sleeve gastrec-

tomy

28¢ - - -

Laparoscopic Roux-
en-Y gastric bypass

29¢ - - -
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(Continued)

Schauer 2012

Intensive  medical
therapy alone

41%

0 (0)

Intensive  medical
therapy plus laparo-
scopic  Roux-en-Y
gastric bypass

50k

0 (0)

Intensive  medical
therapy plus laparo-
scopic  sleeve gas-
trectomy

49%

1(2.0)

Sharma 2013

Laparoscopic gastric
imbrication

124

Laparoscopic sleeve
gastrectomy

144

Vix 2013

Laparoscopic Roux-
en-Y gastric bypass

444

Laparoscopic sleeve
gastrectomy

484

“-” denotes not reported

“Not all of the studies used the ITT population in the adverse events analyses; footnotes show the population on which each of the

analyses were based
¢Study completers

4Number of completers

‘ITT population

f'This is the randomised n; unclear if analyses were ITT or not
8ITT population (missing data included by multiple imputation)
82A11 participants were included in the analysis; 3 were lost to follow-up in each group but reasons not stated

hThis is the randomised n

! Analysis population after dropouts (not ITT) - however there were no dropouts in this group

J Analysis population after dropouts (not I'TT)

¥Number included in the analyses; analyses were not ITT
TTT population; analyses based on one year follow-up data and all participants completed one year follow-up
CONSORT: consolidated standards of reporting trials; ITT: intention to treat
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Appendix 9. Adverse events (lll)

Intervention(s)
and comparator(s)

Participants  in-
cluded in analysis

(N]“

Immedi-
ate/early operative
complications

[N (%)]

Revi-
sional surgery/re-
operations

[N (%)]°

Early reoperation

[N (%)]

Angrisani 2007

Laparoscopic Roux-

en-Y gastric bypass

21¢

2(9.5)

6 (28.6)

Laparoscopic
adjustable

gastric

banding

22¢

0 (0)

9 (40.9)

Aasheim 2009

Laparoscopic Roux-

en-Y gastric bypass

4 (13.0)

2 (6.5)

bil-

iopancreatic  diver-

Laparoscopic

sion with duodenal
switch (LDS)

7 (24.0)

1(3.4)

Demerdash 2013

Laparoscopic Roux-

en-Y gastric bypass

164

ad-

justable gastric band

Laparoscopic

184

Dixon 2008

Laparoscopic gastric
banding in addition
to the conventional

therapy

30¢

3 (10)

Conventional ther-

apy

30¢

N/A

N/A

N/A

Dixon 2012

Laparoscopic
adjustable

gastric banding and
lifestyle programme

30¢

1(3.3)

2-year conventional
weight-

loss programme and
lifestyle programme

30¢

N/A

N/A

N/A

Hedberg 2012

Open biliopancre-
atic diversion with
duodenal switch

24/

2 (8.3)
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Open  Roux-en-Y
gastric bypass

23f -

1(4.3)

Himpens 2006

Laparoscopic gastric

banding

40/ -

Laparas-
copic isolated sleeve
gastrectomy

40/ -

2(5

Ikramuddin 2013

Laparoscopic Roux-
en-Y gastric bypass +
lifestyle programme
with medical man-

agement

608 =

1(1.7)82

Lifestyle pro-
gramme with medi-

cal management

608 N/A

N/A

N/A

Karamanakos
2008

Laparoscopic Roux-
en-Y gastric bypass

30" -

2 (6.7)

Laparoscopic sleeve

gastrectomy

30" -

1(3.4)

Keidar 2013

Laparoscopic Roux-
en-Y gastric bypass

2211 _

Laparoscopic sleeve

gastrectomy

1 911 _

Lee 2011

Sim-

plified laparoscopic
mini-gastric bypass
with duodenum ex-

clusion

30°¢ -

Laparoscopic sleeve
gastrec-

tomy without duo-
denum exclusion

30¢ -

Liang 2013

Usual care

36! N/A

N/A

N/A

Usual care + exe-
natide

34/ N/A

N/A

N/A
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Laparoscopic Roux-
en-Y gastric bypass

31/

Mingrone 2012

Gastric bypass

20"

Medical therapy

20"

N/A

N/A

N/A

Nguyen 2009

Laparoscopic Roux-
en-Y gastric bypass

111%

24 (21.6)

6 (5.4)

Laparoscopic
adjustable  gastric
banding

86~

6 (7.0)

1(1.2)

Nogués 2010

Laparascopic Roux-
en-Y gastric bypass

76

Laparoscopic sleeve
gastrectomy

86

O’Brien 2006

Laparoscopic  ad-
justable gastric band

39k

5(13)

Intensive non-surgi-
cal programme

31%

N/A

N/A

N/A

Paluszkiewicz

2012

Open  Roux-en-Y
gastric bypass

6 (16.6)

Laparoscopic sleeve
gastrectomy

7 (19.4)

2 (5.6)

Peterli 2012

Laparoscopic Roux-
en-Y gastric bypass

110

19 (17.3)

1(0.9)

Laparoscopic sleeve
gastrectomy

107

9 (8.4)

1(0.9)

Praveen Raj 2012

Laparoscopic duo-
denojejunal bypass
with sleeve gastrec-
tomy

28¢

Laparoscopic Roux-

en-Y gastric bypass

29¢

Schauer 2012

Intensive  medical
therapy alone

41%

N/A

N/A

N/A
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Intensive medical 50% - 3(6)
therapy plus laparo-

scopic  Roux-en-Y

gastric bypass

Intensive medical 49* - 1(2)
therapy plus laparo-
scopic sleeve gas-

trectomy

Sharma 2013 Laparoscopic gastric 124 - 1(8.3)
imbrication

Laparoscopic sleeve 144 - 0 (0)
gastrectomy

Vix 2013 Laparoscopic Roux- 444 - -
en-Y gastric bypass

Laparoscopic sleeve 484 = -
gastrectomy

« »

-” denotes not reported

“Not all of the studies used the ITT population in the adverse events analyses; footnotes show the population on which each of the

analyses were based

bThis includes conversions from laparoscopic to open procedures

¢Study completers from 10 year follow-up

4Number of completers

“ITT population

FThis is the randomised n; unclear if analyses were ITT or not

8ITT population (missing data included by multiple imputation)

82Mentioned by study authors for one participant but unclear whether other reoperations occurred
"This is the randomised n

! Analysis population after dropouts (not I'TT) - however there were no dropouts in this group

J Analysis population after dropouts (not ITT)

¥Number included in the analyses; analyses were not ITT

TTT population; analyses based on one year follow-up data and all participants completed one year follow-up
CONSORT: consolidated standards of reporting trials; ITT: intention to treat; N/A: not applicable
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Appendix 10. Adverse events (IV)

Intervention(s)
and comparator(s)

Participants
cluded in analysis
(N]“

in- Late reoperation

[N (%)]

Infection

[N (%)]

Conversion

surgery
[N (%))

of

Angrisani 2007

Laparoscopic Roux-

en-Y gastric bypass

24¢

0 (0)

Laparoscopic
adjustable  gastric

banding

26¢

1(3.8)

Aasheim 2009

Laparoscopic Roux-

en-Y gastric bypass

3(10.0)

Laparoscopic  bil-
iopancreatic  diver-
sion with duodenal
switch (LDS)

7 (24.0)

Demerdash 2013

Laparoscopic Roux-

en-Y gastric bypass

164

Laparoscopic  ad-
justable gastric band

184

Dixon 2008

Laparoscopic gastric
banding in addition
to the conventional

therapy

30¢

Conventional ther-

apy

30¢

N/A

N/A

Dixon 2012

Laparoscopic
adjustable

gastric banding and
lifestyle programme

30¢

2-year conventional
weight-

loss programme and
lifestyle programme

30¢

N/A

N/A

Hedberg 2012

Open biliopancre-
atic diversion with
duodenal switch

241

0 (0)
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(Continued)

Open  Roux-en-Y
gastric bypass

231

0 (0)

Himpens 2006

Laparoscopic gastric

banding

40/

7 (17.5)

2(5

Laparas-
copic isolated sleeve
gastrectomy

40/

2(5

Ikramuddin 2013

Laparoscopic Roux-
en-Y gastric bypass +
lifestyle programme
with medical man-

agement

608

0 (0)

Lifestyle pro-
gramme with medi-

cal management

608

N/A

N/A

Karamanakos
2008

Laparoscopic Roux-

en-Y gastric bypass

30"

Laparoscopic sleeve

gastrectomy

30"

Keidar 2013

Laparoscopic Roux-

en-Y gastric bypass

2211

Laparoscopic sleeve

gastrectomy

1 911

Lee 2011

Sim-

plified laparoscopic
mini-gastric bypass
with duodenum ex-

clusion

30°¢

Laparoscopic sleeve
gastrec-

tomy without duo-
denum exclusion

30¢

Liang 2013

Usual care

36!

N/A

N/A

Usual care + exe-
natide

34/

N/A

N/A
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(Continued)

Laparoscopic Roux- 31/ - = -
en-Y gastric bypass

Mingrone 2012 Gastric bypass 20" - - -
Medical therapy 20" N/A - N/A
Nguyen 2009 Laparoscopic Roux- 111% 8(7.2) - -

en-Y gastric bypass

Laparoscopic 86~ 10 (11.6) - -
adjustable  gastric
banding

Nogués 2010 Laparascopic Roux- 7¢ = = =

en-Y gastric bypass

Laparoscopic sleeve 8¢ - = -
gastrectomy

O’Brien 2006 Laparoscopic ~ ad- 39* - 1(2.6) -
justable gastric band

Intensive non-surgi- 31% N/A 0 (0) N/A

cal programme

Paluszkiewicz Open  Roux-en-Y - - 2(5.5) =
2012 gastric bypass
Laparoscopic sleeve - - 1(2.7) -
gastrectomy
Peterli 2012 Laparoscopic Roux-  110° - - -

en-Y gastric bypass

Laparoscopic sleeve 107 - = -
gastrectomy

Praveen Raj 2012  Laparoscopic duo- 28° - - -
denojejunal bypass
with sleeve gastrec-
tomy

Laparoscopic Roux- 29¢ - = -
en-Y gastric bypass

Schauer 2012 Intensive medical 41 N/A - N/A
therapy alone
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(Continued)

Intensive medical 50% - = -
therapy plus laparo-

scopic  Roux-en-Y

gastric bypass

Intensive medical 49* = - _
therapy plus laparo-
scopic sleeve gas-

trectomy

Sharma 2013 Laparoscopic gastric 124 - - 1(8.3)
imbrication

Laparoscopic sleeve 144 - - 0
gastrectomy

Vix 2013 Laparoscopic Roux- 444 - - -
en-Y gastric bypass

Laparoscopic sleeve 484 = - -
gastrectomy

« »

-” denotes not reported

“Not all of the studies used the ITT population in the adverse events analyses; footnotes show the population on which each of the
analyses were based

bWe defined conversion as when a patient is converted to a different bariatric surgery procedure

¢Study completers

4Number of completers

“ITT population

FThis is the randomised n; unclear if analyses were ITT or not

8ITT population (missing data included by multiple imputation)

"This is the randomised n

! Analysis population after dropouts (not ITT) - however there were no dropouts in this group

J Analysis population after dropouts (not ITT)

¥Number included in the analyses; analyses were not ITT

TTT population; analyses based on one year follow-up data and all participants completed one year follow-up
CONSORT: consolidated standards of reporting trials; ITT: intention to treat; N/A: not applicable

Appendix 1 1. Survey of authors providing information on trials
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Study author contacted Study author replied Study author asked for Study author provided

additional information  data
Aasheim 2009 Y Y Y Y
Angrisani 2007 N N/A N/A N/A
Cesana 2013 N N/A N/A N/A
Dadan 2011 Y N N/A N/A
Darabi 2013 N N/A N/A N/A
Demerdash 2013 N N/A N/A N/A
Dixon 2008 N N/A N/A N/A
Dixon 2012 N N/A N/A N/A
Hedberg 2012 N N/A N/A N/A
Himpens 2006 N N/A N/A N/A
Ikramuddin 2013 N N/A N/A N/A
Karamanakos 2008 Y Y Y Y
Keidar 2013 N N/A N/A N/A
Lee 2011 N N/A N/A N/A
Liang 2013 N N/A N/A N/A
Mingrone 2012 N N/A N/A N/A
Nguyen 2009 N N/A N/A N/A
Nogués 2010 Y N Y N/A
O’Brien 2006 N N/A N/A N/A
Paluszkiewicz 2012 Y N Y N/A
Peterli 2012 Y Y Y Y
Praveen Raj 2012 N N/A N/A N/A
Schauer 2012 N N/A N/A N/A
Sharma 2013 N N/A N/A N/A
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(Continued)

Vix 2013 N N/A N/A N/A

N: no; Y: yes; N/A: not applicable

FEEDBACK

Eligibility of studies, 4 June 2009

Summary

First, I would like to congratulate you for this well-written review. I have a simple question. Although your literature searches lasted
until July 2008, two key articles published in 2007 are neither included nor mentioned as being excluded: 1. Sjoestroem et al., N Engl
J Med 2007; 357(8): 741-52. 2. Adams et al., N Engl ] Med 2007; 357(8): 753-61. Perhaps you can provide a reason, why these
influential articles are not referenced. Yours sincerely, Stefan Sauerland.

Reply

Thank you for your comment.

1. The reference by Sjostrom and colleagues 2007 belongs to the included SOS 1997-2007 study, and data from this publication are
summarised in Table 9. However, this reference and three others from the SOS 1997-2007 study appear to have been omitted in error.
They have now been added to the included studies list, so thank you for bringing this to our attention.

2. The study by Adams and colleagues 2007 was a retrospective cohort study, and as such was excluded at the initial screening of titles
and abstracts. With over 5000 references identified by our searches it is not possible to list all the potentially relevant excluded studies.

Contributors

Comments made by Dr. Stefan Sauerland (stefan.sauerland@ifom-uni-wh.de).
Jill Colquitt replied to the comments on behalf of the review authors for the review.

WHAT’S NEW

Last assessed as up-to-date: 12 November 2013.

Date Event Description

13 October 2014 Amended Minor corrections of plain language summary
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http://stefan.sauerland@ifom-uni-wh.de
http://stefan.sauerland@ifom-uni-wh.de
http://stefan.sauerland@ifom-uni-wh.de

HISTORY
Protocol first published: Issue 2, 2002
Review first published: Issue 2, 2003

Date Event Description

1 February 2014  New search has been performed Third update of first version published in 2003

1 February 2014  New citation required and conclusions have changed  Study selection criteria changed. Findings from new
studies included. Conclusions changed. New review au-
thors
Title changed from ’Surgery for obesity’ to ’Surgery for
weight loss in adults’

20 July 2009 Feedback has been incorporated Added four references to the’SOS 1997-2007’ study that

had previously been omitted from the reference list

27 October 2008  New citation required and conclusions have changed =~ Substantive amendment

27 October 2008  New search has been performed Title changed. Study selection criteria changed. Findings
from new studies included. Authors changed

15 August 2005  New citation required and conclusions have changed  Substantive amendment

CONTRIBUTIONS OF AUTHORS

Jill L Colquitt (JC): protocol draft, search strategy development, acquiring trial reports, trial selection, data extraction, data analysis,
data interpretation, review draft and update draft.

Karen Pickett (KP): acquiring trial reports, trial selection, data extraction, data analysis, data interpretation, review draft and update

draft

Emma Loveman (EL): protocol draft, search strategy development, acquiring trial reports, trial selection, data extraction, data analysis,
data interpretation, review draft and update draft.

Geoff Frampton (GF): acquiring trial reports, trial selection, data extraction, data analysis, data interpretation, review draft and update

draft
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SOURCES OF SUPPORT

Internal sources

e NIHR HealthTechnology Assessment Programme (project number 08/06/01), UK.

External sources

e No sources of support supplied

DIFFERENCES BETWEEN PROTOCOL AND REVIEW

To ensure that this review is kept relevant to current practice, a number of changes were made to the protocol of the current update.

Participants

Two changes to the inclusion criteria of participants have been made:

1. The current update is limited to adults. The 2009 version of this review had been expanded to include people of all ages
undergoing surgery for obesity to reflect current guidelines (Buchwald 2005; NICE 2006) and indications from the literature that
weight-loss surgery is undertaken in people under the age of 18. However, it has since been decided that bariatric surgery in children
and adolescents would be better considered within the Cochrane review "Interventions for treating obesity in children’.

2. The definition of obesity was altered to include overweight or obesity as defined by eligible studies. In the 2009 version of this
review, obesity was defined as BMI greater than 30 with serious comorbid disease. However, bariatric surgery may now be undertaken
in people with a BMI less than 30.

Interventions

The following interventions were excluded from the current update as they are no longer in current practice.
1. Vertical banded gastroplasty.
2. Banded gastric bypass.
3. Biliopancreatic diversion (without duodenal switch).
In addition, comparisons of the same procedure undertaken with open surgery versus laparoscopic surgery were excluded.
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Study design

Only randomised controlled trials (RCTs) were eligible for the current update. The 2009 version of this review included controlled
clinical trials (CCTs) and prospective cohort studies comparing surgical interventions with non-surgical treatment, as few RCTs were
anticipated. However, the evidence base has since increased.

Searches

The following searches for ongoing studies were conducted for the 2009 version of this review.

e National Research Register (until 30/7/2008).

e UK Clinical Rearch Network (until 30/7/2008).

e Clinical Trials.gov (until 30/7/2008).

o Controlled Clinical Trials (until 30/7/2008).

o Australia NZ Clinical Trial Register (until 30/7/2008).
However, National Research Register no longer exists, and Australia and New Zealand Clinical Trials are adequately covered by WHO
International Clinical Trails Registry Platform (WHO ICTRP). For the current update the following databases were searched for
ongoing studies.

e UK Clinical Rearch Network.

e ClinicalTrials.gov.

e Controlled-trials.com.

e WHO International Clinical Trails Registry Platform (WHO ICTRP).

Authors

Two authors (Andrew Clegg and Joanna Picot) of the previous version of the review were not involved in the current update. Two
additional authors (Karen Pickett and Geoff Frampton) contributed to this update.

Assessment of reporting bias

We intended to use funnel plots to assess small-study effects where there were 10 studies or more for a given outcome, however, there
were no instances where this was possible.

Subgroup analysis

We planned to carry out subgroup analyses on different degtees of obesity (as measured by the BMI (BMI 30 to 40), (BMI 40 to 50)
(BMI > 50)); sex, length of follow-up; and type of surgical procedure, however there were not sufficient data available for these analyses
to be undertaken.

Sensitivity analysis

We planned to perform a range of sensitivity analyses to explore their influence on effect sizes (restricting the analysis to published
studies, to account for risk of bias, to very long or large studies, and to studies using filters such as diagnostic criteria, language of
publication, source of funding or county), however there were not sufficient data available for these analyses to be undertaken.
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INDEX TERMS

Medical Subject Headings (MeSH)

Gastric Bypass [*methods]; Gastroplasty [*methods]; Ligation [methods]; Obesity, Morbid [*surgery]; Randomized Controlled Trials
as Topic; Weight Loss

MeSH check words

Adult; Female; Humans; Male
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