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Abstract

Obesity is the fifth leading cause of global deaths. The efficacy and safety of obesity
treatment is still controversial. The objective of the study is to evaluate the efficacy
of bariatric surgery, through a systematic review of the current evidence and meta-
analysis of important outcomes. Nineteen (19) randomized controlled trials (RCTs)
with 1346 participants were included. Bariatric surgery resulted in greater weight
loss when compared to non-surgical treatment. Weight loss was also associated with
resolution and/or improvement of obesity related co-morbidities such as diabetes,
hypertension, hyperlipidemia and sleep apnea. Weight loss and safety varied across
the surgical procedures. Biliopancreatic diversion/duodenal switch had the greatest
weight loss, followed by sleeve gastrectomy and Roux-en-Y gastric bypass, purely
restrictive procedures such as vertical banded gastroplasty and adjustable gastric
banding resulted in the least weight loss.
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Introduction

Overweight and obesity represent a major health challenge and
are considered to be the fifth leading risk for global death and a major
burden on health care systems.! Body Mass Index (BMI) is the most
commonly used measure for classifying overweight and obesity in
adults. The World Health Organization (WHO) defines overweight as
a BMI of 25 or more, obesity as a BMI of 30 or more and morbid
obesity as a BMI of 40 or more.> In the US, the prevalence of
overweight and obesity in adults is estimated at 66.3% and 32.2%
respectively® and the prevalence of morbid obesity is approximately
5.1%.*

Non-surgical options for treatment of obesity include behavioral
modification (dietary modification, caloric restriction, enhanced
physical activity and psycho-interventions), pharmacotherapy, with
or without organization supervision. These treatment modalities
generally achieve only minimal and often transient effects with poor
long term results.>® The raise in the prevalence of obesity led to
increase interest in the surgical approach to treat obesity, and in 1991,
the National Institutes of Health established guidelines for surgical
therapy of morbid obesity (BMI>40 or BMI>35 in the presence
of significant co-morbidities) now known as bariatric surgery.” In
the recentyears, the demand for bariatric surgery has significantly
increased; in 2008, approximately 350,000 operations were performed
worldwide; 220,000 of these in the US and Canada.

The objectives of this study are to evaluate the effectiveness and
safety of surgical and non- surgical treatments for obesity and whether
they modify clinically important outcomes, including weight loss, co-
morbidity modifications to diabetes, hyperlipidemia, hypertension,

and obstructive sleep apnea in adolescents and the adult obese
population.

Material and methods

Data source and study selection

Randomized controlled trials (RCTs) comparing bariatric surgical
procedures versus usual care (no treatment or medical management)
or head- to-head comparisons of different surgical procedures were
searched on the Ovid interface: MEDLINE Daily Update, MEDLINE
In-Process & Other Non-Indexed Citations (1950 to December 8
2012), EMBASE (1947 to December 8 2012) and the Cochrane
Library (until the fourth quarter 2012). The search strategy used
both controlled vocabulary - the National Library of Medicine’s
MeSH (Medical Subject Headings). The search was not restricted to
language and studies for which only abstracts were available were not
considered.

Two reviewers (Hakeem Alobaid and Joan Peterson) independently
performed an initial screening of articles by examining titles,
abstracts and keywords for relevance to the research question. In
case of disagreement or in the presence of insufficient information,
the full text of the study was reviewed for eligibility. The decision
to include articles in this study was reached by consensus. In cases
where consensus was not achieved, a third reviewer (George Wells)
was added to the selection process.

Inclusion and exclusion criteria

A study was eligible for inclusion if it satisfied each of the criteria
listed below:

1. Study design: Randomized controlled trial (RCT).

2. Population: Adults who fulfill the definition of obesity i.e.
BMI more than 30, and adolescents who fulfill the definition of
obesity for age, sex, and height.
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3. Interventions: Five types of bariatric surgery procedures; Roux-
en-Y gastric bypass, vertical banded gastroplasty, adjustable
gastric banding, biliopancreatic diversion (BPD) and sleeve
gastrectomy.

Exclusion criteria were: studies conducted on pediatric patients and
non-controlled trials were not considered for analysis. Furthermore,
studies that compared different techniques of the same procedure
were excluded as well as those who compared techniques that are no
longer used (e.g. jejunoileal bypass).

Outcomes
The measured outcomes of this study included:

1. Weight modifications: Percent of excess weight loss (EWL),
BMI loss, and weight changes (Kg).

2. Co-morbidity modifications: Resolution of obesity related
co-morbidities (diabetes, hyperlipidemia, hypertension, and
obstructive sleep apnea).

Data extraction

One reviewer (Hakeem Alobaid) extracted data from the selected
studies, and a second reviewer (Joan Peterson) checked the extracted
data for accuracy. Any differences were resolved by consensus. The
following variables were collected: the name of the primary author,
journal and status of publication, country (countries) were the study
was carried out, number of patients randomized in each group, mean
age, study duration and inclusion and exclusion criteria. Clinical
variables extracted were: patient weight, BMI, estimated weight
loss (EWL), co-morbidity modifications to diabetes, hyperlipidemia,
hypertension, and obstructive sleep apnea.

Assessment of study quality

Methodological quality of the studies was assessed using the
SIGN50. A Guideline Developer’s Handbook published by the
Scottish Intercollegiate Guidelines Network® which considered
the appropriateness and clarity of the question, randomization,
concealment, blinding, baseline comparability, group difference,
outcome measurement, drop out, intention-to-treat analysis, site
result, overall bias, and funding.

The risk of bias in the included studies was assessed using The
Cochrane Handbook for Systematic Reviews of Interventions® which
considered the following factors: sequence generation, concealment,
blinding, incomplete data, selective reporting and other bias.

The same two reviewers independently assessed the quality of
the included studies. Prior to assessment, a calibration exercise was
undertaken to ensure consistency in assessing or scoring between the
two reviewers. Differences were discussed and resolved by consensus.
In cases where consensus was not achieved, the third reviewer assisted
with the study quality assessment process.

Statistical analysis

RevMan 5.1'° was used to analyze the result of the studies. Data
were summarized in the meta-analysis if they were both clinically and
statistically homogeneous. A random effects model was employed.
Continuous data was expressed as mean difference (MD). In the few
studies where measures of variance were missing from a relevant
article, it was imputed from other information provided by the article
(e.g. standard error (SE), p-value, 95% confidence interval (CI)).
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Before the quantitative pooling of the results, the homogeneity
of the clinical and methodological characteristics of included studies
was evaluated. The characteristics reviewed included study design,
inclusion and exclusion criteria, baseline demographics (age,
gender), interventions, and clinical outcomes. Heterogeneity was
measured with the I? statistic, with 12>50% identifying substantial
heterogeneity.'!

Results
Ascertainment of the studies

After initial screening, a total of 2006 potential studies were
identified. Hand searching of the bibliographies of key papers and
contacting appropriate experts resulted in additional 125 records. A
total of 2131 records were screened. We excluded 2026 based on title
or abstract. We retrieved 105 full text articles. Eighty five articles
were excluded after reviewing the full text. A total of 19 studies met
the inclusion criteria for the qualitative synthesis and 18 articles met
the inclusion criteria for the quantitative synthesis (Figure 1).
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Figure | Search result flow diagram.
Study Characteristics

Table 1 summarizes the characteristics of all included studies. All
the studies were single centre randomized control trials except for one
trial'> which was conducted in two centers. Sample size ranged from
20" to 197." The included studies compared variety of interventions
(Figure 2). Five RCTs!'*!5-!® compared surgical interventions to non-
surgical interventions.

Four of the five were done in an adult population'*'®® and
one RCT was done in an adolescent population.”® Fourteen RCTs
compared different surgical procedures (Figure 2).
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Table | Characteristics of Included studies.

12-30
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Patient

Study Trial characteristics Characteristics Interventions  Outcome QA
Design: RCT, Single centre ~ Age: 34 (9) BMI, Weight, % EWL.
Angrisani  Sample Size: 5| % Female: 82 |- LRYGBP Mortality, conversion to an open procedure, postoperative
2007 Follow-up: 60 months BMI: 43.6 (4.1) 2- LAGB complications leading to reoperation, hospital stay, and
Country: ltaly WT: [17.65 (13) improvement in co-morbidities.
BMI, Weight, % EWL.
Proportion of participants achieving remission of type 2
— . . diabetes, percentage change in Hb AIC levels, blood pressure,
Dixon SD:::g:: EEE.Sér(I)gIe centre ;g|=ee.:12?ef85)3 5 I- LAGB waist circumference and levels of fasting lipids, including
2008 Follosv-up' 2‘" months BOMI' 371 '(2 6.) 2- Conventional  total cholesterol, triglycerides, and high-density lipoprotein +
Country: Australia WT: 1057 (14) ~ reatment cholesterol.
Changes in medication use, changes in the proportion of
participants with the metabolic syndrome, changes in indirect
measure of insulin resistance and adverse events.
. . Age: 38 (20-65)*
Design: RCT, Single centre % Female: 80 BMI, weight, % EWL.
Himpens  Sample Size: 80 « I- LSG
2006 Follow-up: 36 months BMI: 38 (30-53)" 2- LAGB Feeling of hunger, craving for eating sweets, GERD, N
Country: Belgium WT: not reported complications and re-operations.
: *median & range
. * o
Design: RCT, Single centre oAge. 37.3 2.1) %EWL
. % Female: 78.5
Howard Sample Size: 42 BMI: not reported |- GBP Early postoperative complications such as wound dehiscence,
1995 Follow-up: up to 78 WT: max. |48 2-VBG infection and thromboembolism, and late complications -
months (21.5) including hernia, wound problems, peptic ulcer, gall bladder,
Country: USA *Standard error disease, vitamin deficiency and weight regain.
BMI, %EWL.
Kara- Design: RCT, Single centre ~ Age: 33.8 (8)
manakos Sample Size: 32 % Female: 84.3 |- LRYGP Blood level of glucose, triglycerides, cholesterol. And high o
2008 Follow-up: 12 months BMI: 45.8 (3.6) 2- LSG and low density lipoprotein cholesterol, Hb, liver function
Country: Greece WT: 123.6 (16.4) tests as well as fasting ghrelin and fasting PYY and appetite
assessment.
BMI, % EWL.
SD:::gT; g(i:z'I;.S;Ogle centre ;gl=ee::12al(e8:27)0 |- LRYGB Operative time, estimated blood loss, dosages required during
Lee 2004 Folloli:v-up' u|; o 30 BOMI' 83 ‘(6 8) 2- LVBG hospital stay, length to postoperative flatus passage, hospital +
months Country: Tawan  WT: 119.8 (23.8) stay, early, late and major complications.
Quality of life assessment.
oo . Age:39.4 (8.6)
MacLean SDa?;::)glr;‘ ;f;r’ IS(l)r;gIe centre % Female: not |- RYGB BMI, % EWL, Reinhold classification
o reported ) -
1995 22::’:[_“?&25\:;84 months BMI: 49 (6.9) 2-VBG Reoperation rate.
v WT: not reported
Design: RCT, Single centre Age: 30-45 BMI, Weight.
Mingrone Sample Size: 79 % Female: 65 |- BPD
2003 Follow-up: 12 months Coun- BMI:48.1 (7.3) 2- Diet Body composition and adipose tissue distribution, hormone
try: ltaly WT: 136.4 measurements, as well as metabolic investigations.
BMI, % EWL.
Design: RCT, Single centre Age: 43.6 (10.4) Perioperative and late outcomes, weight loss, quality of life
Nguyen  Sample Size: 197 % Female: 76.5 I- LRYGB and costs. .
2009 Follow-up: 48 months Coun- BMI:46.5 (5.4) 2- LAGB L . .
ery: USA WT: 1311 21.1) Operative time, estimated blood loss, length of hospital stay,
Y T ’ number of patients requiring intensive care unit (ICU) stay,
time to return to normal activities and work, morbidity and
mortality.
Design: RCT, Single centre Age: 38.5 (19-59) BMI, Weight.
Nilsell Sample Size: 59 % Female: 76.0 I-AGB
2001 Follow-up: up to 60 months ~ BMI:43.3 (4.6) 2-VBG Complications, need for revisional surgery, reflux symptoms
Country: Sweden WT: 123.5 (17.7) and the patient’s own evaluation.
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Table Continued....
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. o Patient .
Study Trial characteristics Characteristics Interventions  Outcome QA
Design: RCT, Single centre Age:41.2 (6.7) BMI, weight, %EWL, % of patients who lost more than 50% of
R . o |- LAGB .
O’Brien Sample Size: 80 % Female: 76.2 2- Intensive excess weight at 2 years. +
2006 Follow-up: 24 months Coun- BMI:33.6 (1.6) Medical Program
try:Australia WT:94.8 (11.5) 8 Health, quality of life and side effects of treatment.
Design: RCT, Single centre Age: 16.5 (1.3) |- LAGB BMI, weight, % EWVL.
O’Brien Sample Size: 50 % Female: 68 2- Supervised i
2010 Follow-up: 24 months Coun- BMI: 41.3 (4.6) lifestyle inter- Health, quality of life and adverse events resulting from treat-
try:Australia WT: 118 (19.6) vention ment or from failure of compliance with the protocol.
Design: RCT, Single centre Age: 35.5 (26-61) BMI, % EWL, and the need for remedial surgical intervention.
Olbers Sample Size: 83 % Female: 73.4 |- LRYGB
2005 Follow-up: 24 months Coun- BMI:42.4 (4.1) 2-LVBG Complication rates, postoperative lung function and time to
try: Sweden WT: 123.6 (15.7) mobilization
Design: RCT, Single centre ';g:: r-?.IB‘(r: 0;4) BMI, Weight, % EWL.
Peterli Sample Size: 27 r° erta;. © |- LRYGB +
2009 Follow-up: 3 months Coun- Bel‘l’ljr46eS 65) 2- LSG GLP-1, insulin, PYY and ghrelin, glucose, triglycerides and
try: Switzerland WT: 1283 (25.6) cholesterol.
BMI, Weight.
Design: RCT, Single centre - Age: 39.4 (11.2) I- LRYGB International index of Erectile Function (IIEF-5) questionnaire.
. Sample Size: 20 % Female: 0 .
Reis 2010 2- Conventional ++
Follow-up: 24 months Coun- BMI: 54.8 (6.9) .
ery: Brazil WT: 164.3 (24.1) Rx. Serum total (TT) and free testosterone (FT), oestradiol,
Y U ’ prolactin (PRL), luteinizing (LH) and follicle-stimulating (FSH)
hormones.
BMI, %EWVL, Reinhold classification.
Surgical time, anesthesiology time, conversion rate, intraop-
Design: RCT, Single centre Age: 37.7 (20-58) erative and postoperative morbidity, 60-day mortality and
Scozzari Sample Size: 100 % Female: 81 - LAGB length of hospital stay. +
2009 Follow-up: 84 months Coun-  BMI: 44.4 (40-50) 2- LVBG
try: Italy WT: 120.1 (90-175) Long term complications, additional procedures, readmissions,
and hospital stay.
Reoperative rate.
Design: RCT, 2 centres Age: 35.5 (6) S
Sovik Sample Size: 60 % Female: 70 |- LRYGB BMI, Weight, %EWL. +
2010 Follow-up: 12 months Coun- BMI: 55 (3.3) 2- LBPD/DS Complications and readmission rate
try: Norway & Sweden WT: 162 (22) P ’
Weight, %EWL, % decreases in weight, % of ideal weight
Design: RCT, Single centre Age: 38 (10) achieved.
Sugerman Sample Size: 40 % Female: 90 I- RYGB )
1987 Follow-up: 36 months Coun- % Ideal WT:219 2-VBG Complications and mortality.
try: USA (45)
Laboratory result.
BMI, % EWL.
Design: RCT, Single centre Age:38.1 (9.1)
Van Diel-  Sample Size: 100 % Female: 80 1-LAGB Hospital length of stay, early and late postoperative complica-
en 2005 Follow-up: 24 months Coun- BMI:46.6 (6.2) 2-VBG tions and mortality.

try: Netherland WT: not reported

QA= Qualitative Assessment

All the studies reported on weight changes but used different
measures, mostly BMI, weight and percentage of excess weight loss.
Resolutions of co-morbidities were reported in eight trials!>17 1923
(Table 1).

Risk of bias

We assessed the risk of bias for all the included studies; adequate
concealment methods were described in three studies.'>'*? Most
other trials did not report the allocation process in sufficient details

Reoperation rate.

to determine concealment. Four trials reported that outcome assessors
were not blinded;'*'"?one trial was blinded?! and the remaining
trials did not report blinding. Methods of handling missing data and
drop-outs were also assessed; three trials provided the number of
dropouts along with the reasons for the dropout.'>*3° Six trials did
not report the reasons for the dropout.!*!¢17:24272% Two trails did not
report on missing data.”»* Adverse events were either not reported
or not reported adequately in five trials.!>!8212227 All outcomes were
pre-specified in the methods section and reported as results in four
trl‘als.l4,16,28,29
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Figure 2 Network of comparisons of surgical and non-surgical interventions.

Publication bias and other sensitivity analyses: There were too
few studies in any particular comparison to assess publication bias or
sensitivity analysis.

Outcomes

Weight changes: There were three measured primary end points for
weight changes in the meta-analysis: percent of excess weight loss
(%EWL), body mass index loss (BMI), and weight loss (WT) in
Kilograms, measured at one, two and three years.

EWL at one year: Based on the evidence at lyear, BPD/DS
produced a significantly superior % EWL compared to LRYGB [MD

Mean Difference

20.4% (95% CI: 14.3 to 26.5)] and conventional therapy [MD 49.8%
(95% CI: 44.7 to 54.9)]. However, when compared to LAGB and
LVBG at lyear, LRYGB resulted in a significantly superior weight
loss [MD 20.5% (95% CI: 5.61 to 35.35) and MD 9.5% (95% CI:
2.76 to 16.32). LVBG had a better weight loss at one year compared
to LAGB [MD -23.1(95%CI: -30.9 to -15.20)]. In terms of open
techniques, RGYB had a better weight loss compared to open VBG
and open VBG was also superior when compared to LAGB. Finally
sleeve gastrectomy was superior to both LAGB and LRYGB [MD
-16.3 (95% CI: - 26.09 to -6.5)] and [MD -9.2 (95% CI: -18.07-0.33)]
respectively (Figure 3).!416.18.22:23.25-27

Mean Difference

Study or Subgroup Mean Difference SE IV, Fixed, 95% CI IV, Fixed, 95% Cl
BPD/DS wsLRYGB -20.4 3.1225 -20.40[-26.52, -14.28] -+

Conventional Rx vs BPD/DS 49.8 2.6174 49.80 [44.67, 54.93) +
Conventional Rx vs LAGB 37.5 6.944 37.50[23.89, 51.11] —
LAGB vs LRYGB 20.49 7.592 20.49 [5.61, 35.37) it
LVBG vs LAGB -23.1 4.0001 -23.10 [-30.94, -15.26] -+

LVBG vs LRYGB 9.54 3.4592 9.54 [2.76, 16.32] -+
Open VBG vs Open RYGB 24.69 2.5356  24.69 [19.72, 29.66] +
Open VGB vs LAGB -17.8 4.6123 -17.80 [-26.84, -8.76] —
Sleeve vs LAGB -16.3 4.995 -16.30 [-26.09, -6.51] —
Sleeve vs LRYGB -9.2 4.5256  -9.20 [-18.07, -0.33] —
100 -50 0 50 100

Figure 3 Excess Weight loss at |year interval.

At 2years when compared to conventional therapy, LRYGB
produced a significantly greater percent excess weight loss [MD
74.6% (95% CI: 61.7 to 87.5)].%

At 3year time interval, one study compared EWL between LAGB
and LRYGB with results favoring LRYGB [MD 22.18% (95% CI:
12.66 to 31.70)]."* Furthermore, open RYGB had significantly better
results when compared to open VBG [MD 27.5 % (95% CI: 20.09 to
34.9)]* (Figure 4).

Favours Treatment A Favours Treatment B

BMI: LRYGB produced a significantly greater body mass index
unit loss compared to LAGB [MD 3.7kg/m? (95% CI: 1.2 to 6.2)]
and LVBG [MD 2.98kg/m? (95% CI: 0.49 to 5.47)]. When compared
to LAGB, LVBG had better BMI loss [MD -4.9 (95% CI: -6.1 to
-3.6)]. Sleeve gastrectomy had better BMI loss at one year when
compared to both LAGB and LRYGB (Figure 5).!518192223:29 At 2year
interval LAGB had favorable BMI improvement when compared to
conventional therapy [MD 7.55 (95% CI: 4.93 to 10.17)],'” however,
LVBG had favorable outcome when compared to LAGB during the
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same time period [MD -4.6 (95% CI: -5.89 to -3.31)].* At 3year time
point, LRYGB had favorable results compared to LAGB [MD 6.97
(95% CI: 5.62 to 8.32)]."°

-Weight loss: BPD/DS produced significantly more weight loss
compared to LRYGB at lyear [MD 19kg (95% CI: 7.8 to 30.2)] and

Mean Difference

Copyright:
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more profound results compared to conventional therapy at lyear
[MD 35kg (95% CI: 25.8 to 44.8)]. Open VBG produced significantly
better weight loss when compared to ABG, yet, significantly worse
weight loss when compared to open RYGB (Figure 6).!16182426 At
3years, LRYGB produced favorable weight loss results compared to
LAGB [MD 16.3 (95% CI: 7.83 to 24.77)] (Figure 7)."

Mean Difference

Study or Subgroup Mean Difference SE IV, Random, 95% CI IV, Random, 95% CI
LAGB vs LRYGB 22.18 4.8572 22.18[12.66, 31.70) o
LVBG vs LAGB -19.1 3.8521 -19.10[-26.65, -11.55) o o
Open VBG vs Open RYGB 27.5 3.7807  27.50(20.09, 34.91] -+
Sleeve vs LAGB -18 5.2501 -18.00(-28.29,-7.71) —+
L L L ]
) I ) 1
-100  -50 0 50 100
Favours Treatment A Favours Treatment B
Figure 4 Excess Weight loss at 3year interval.
Mean Difference Mean Difference
Study or Subgroup Mean Difference SE IV, Random, 95% CI IV, Random, 95% CI
BPD/DS vsLRYGB -6.4 0.9031 -6.40[-8.17, -4.63] 2
Conventional Rx vs BPD/DS 11.5 1.6939  11.50 [8.18, 14.82] =+
Conventional Rx vs LAGB 3.1 0.4847 3.10 [2.15, 4.05] L
LAGE vs LRYGB 3.7 1.2704 3.70 (1.21, 6.19) +
LVBG vs LAGBE -4.9 0.6582 -4.90([-6.19, -3.61] +
LVBG vs LRYGB 2.98 1.2704 2.98 [0.49, 5.47] e
Open VGB vs LAGB -3.8 1.25 -3.80[-6.25, -1.35] -+
Sleeve vs LAGB -9.5 0.75 -9.50[-10.97, -8.03] +
Sleeve vs LRYGB -1.1 1.2653 -1.10 [-3.58, 1.38] —+
50 -25 0 25 50
Favours Treatment A Favours Treatment B
Figure 5 Body mass index loss at lyear interval.
Mean Difference Mean Difference
Study or Subgroup Mean Difference SE IV, Random, 95% CI IV, Random, 95% CI
BPD/DS vsLRYGE -19 5.7348 -19.00 [-30.24, -7.786) -
Conventional Rx vs BFD/D5 35.3 4.847 35.30 [25.80, 44.80]) ==
Conventional Rx vs LAGE 11.5 2.1327 11.50[7.32, 15.68) =
LAGB vs LRYGE 10.7 3.8419 10.70 [3.17, 18.23) —=
Open VBG vs Open ABG -16.3 5.9797 -16.30(-28.02, -4.58] =4
Open VBG vs Open RYCE 11.3 3.6327 11.30 [4.18, 18.42) =l
Sleeve vs LRYGB -3.6 5.8317 -3.60[-15.03, 7.83) —H—
-100 -50 0 50 100
Favours Treatment A Favours Treatment B
Figure 6 Weight loss at lyear interval.
Mean Difference Mean Difference
Study or Subgroup Mean Difference SE IV, Random, 95% CI IV, Random, 95% CI
LAGB vs LRYGB 16.3 4.3215 16.30 [7.83, 24.77) =
Open VBG vs Open ABG 8 5.2909 B.00([-4.33, 20.33) TE=
Open VBG vs Open RYGB 11.3 3.6327 11.30[4.18, 18.42) z= ool
~100 -50 0 50 100

Figure 7 Weight loss at 3year interval.

Resolution of co-morbidities: Five RCTS"*!518 compared surgical
to nonsurgical interventions. Four of the five were conducted in
adult'*!¢!® populations and one in adolescents.® Of the five RCTS:
three compared adjustable gastric banding to conventional.'>'” One
trial® compared LRYGB to conventional therapy and one RCT™
compared biliopancreatic diversion and duodenal switch to diet. Of
those studies, one trial,'” compared LAGB to conventional therapy
in type 2 diabetic patients and found a higher remission rate in

Favours Treatment A Favours Treatment B

the surgical group (73% vs 13% P<0.001). In addition, patients in
this study discontinued antihypertensive medications (70% vs 0%
P<0.001) and lipid lowering agents (67% vs 13% P=0.02). Similar
findings were reported by two other trials'>'® compared LAGB
to conventional therapy and found more patients with resolution
of metabolic syndrome following bariatric surgery (93% vs 46%
P=0.006) and (100% vs 60% P<0.025) respectively.
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One trial"” compared LRYGB to LAGB and reported resolution
of diabetes, sleep apnea, and hyperlipidemia in all patients who
suffered from these co-morbidities prior to entrance into the study.
Himpens® compared sleeve gastrectomy to LAGB and found
resolution of gastroesophageal reflux disease (GERD) in more than
75% of participants following surgery. Karamanakos*' compared
LSG to LRYGB and found significant reduction in glucose and
triglyceride levels in both groups following surgery, as well as
resolution of diabetes in all participants in the LRYGB group. Van
Dielen® compared LAGB to open VBG and found that all co-
morbidities had a tendency to decrease over time in both groups.
Joint and pulmonary problems as well as diabetes showed the greatest
improvement in co-morbidities after surgery. Lee* compared LRYGB
to LVBG and found significant reduction in obesity-related clinical
and laboratory abnormalities including blood pressure, blood glucose
level, cholesterol level, triglyceride levels, uric acid levels, and liver
function test.

Discussion

Obesity is a major medical and socioeconomic problem associated
with different illnesses among them type 2 diabetes mellitus, high
blood pressure, gallstones, certain types of cancer, gastroesophageal
reflux disease, fatty liver, degenerative joint diseases, obstructive
sleep apnea syndrome, and psychiatric diseases. Over the past two
decades, the use of bariatric surgery to treat morbid obesity has
increased dramatically. Surgery is markedly superior to conservative
treatment with respect to weight reduction and alleviation of illnesses
caused by obesity.

In this study, we incorporated 19 RCTs evaluating the effectiveness
of surgical and non- surgical treatments for obesity and whether they
modify clinically important outcomes, including weight loss, co-
morbidity modifications to diabetes, hyperlipidemia, hypertension,
and obstructive sleep apnea in adolescents and the adult obese
population. The results of this study confirmed that bariatric surgery
resulted in greater weight loss when compared to non-surgical
treatment. Weight loss was also associated with resolution and/
or improvement of obesity related co-morbidities such as diabetes,
hypertension, hyperlipidemia, and sleep apnea. The effectiveness of
bariatric procedures varied across the procedures, where malabsorptive
procedures such as biliopancreatic diversion had the greatest weight
loss results. Second to BPD was sleeve gastrectomy. Malabsorptive
and restrictive procedures such as Roux-en-Y gastric bypass resulted
in intermediate weight loss and restrictive procedures such as AGB
and VBG caused the least amount of weight loss.

Our results are in an agreement with other reports from
observational studies as well as systematic reviews and meta-analysis.
In 2004, Sjostrom et al.,*' published a land mark cohort study in the
New England Journal of Medicine with a total of 4047 participants,
of these 2010 underwent bariatric and all followed for 10years, found
that weight has increased in the conventional treated group by 1.6%,
where weight has decrease in the surgical group by 16.1%. Recovery
from obesity related

Co-morbidities were more frequent in the surgical group than in
the conventional group. A systematic review and meta-analysis that
included observational studies to evaluate the impact of bariatric
surgery on type 2 diabetes and found to have dramatic impact where
78.1% of the participants in the surgical group had complete resolution
of type 2 diabetes and 86.6% had their diabetes improved or resolved,
as well as similar result in term of weight loss, where biliopancreatic
diversion/duodenal switch had the greatest weight loss followed by

Copyright:
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gastric bypass, and least for banding procedures.*

One of the limitations of this study is that most trials only provided
short term follow-up (median follow-up was 2years) and trials which
provided a longer follow-up had high dropout rates. In addition,
published trials did not provide enough detail to adequately assess
the risk of bias, which consequently remains uncertain. Only 3 trials
reported adequate concealment, which is considered a low risk of
selection bias. Some variance measures necessary for meta-analysis
were missing from a few trials, and this is considered a limitation
to this review, as not all the data were available. Some procedures
were assessed in only two trials such as sleeve gastrectomy and
biliopancreatic diversion, and some trials did not report on safety at
all.

On the other hand, this study also has several strengths. An
extensive literature search was performed and provided the most up-
to-date information on the outcomes of different bariatric procedures.
Using two reviewers, the inclusion or exclusion of studies and
data extraction were performed independently and therefore more
accurately. In addition, we did not exclude potential studies due to
language, publication status or year of publication. Another strength
of this study is that we assessed not only the impact of bariatric
procedures on weight reduction, but we also included its impact on the
resolution of obesity related co-morbidities and compared different
bariatric procedures to each other and to non operative conventional
management.

In summary, this study has demonstrated that bariatric surgery is
more effective than conventional therapy for the treatment of obesity.
Weight loss associated with bariatric surgery led to improvement and
remission of co-morbidities such as type 2 diabetes, hypertension,
hypercholesterolemia, as well as significant reduction in the use of
hypoglycemic agents, antihypertensive agents, and lipid lowering
agents. Weight loss varied across the procedures, where biliopancreatic
diversion with duodenal switch achieved the greatest weight loss,
followed by sleeve gastrectomy, gastric bypass, followed by vertical
banded gastroplasty, and finally adjustable gastric band achieved the
least weight loss.
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