The Role of Bariatric Surgery in Hypertension Control: A
Systematic Review and Meta-Analysis with Extended Benefits on
Metabolic Factors
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Search Strategy

Pubmed

(May 2, 2024)

Query

Results (No.)

#1

"Hypertension"[Mesh] OR “Blood Pressure, High” OR “Blood
Pressures, High” OR “High Blood Pressure” OR “High Blood
Pressures” OR “Elevated Blood Pressure*” OR “HTN” OR “Elevated
BP” OR “Raised blood pressure*” OR “High BP” OR “Hypertensive
disease” OR “Hypertensive” OR “Increased blood pressure”

#2

"Bariatric Surgery"[Mesh] OR “Surgeries, Bariatric” OR “Surgery,
Bariatric” OR “Metabolic Surgery” OR “Metabolic Surgeries” OR
“Surgeries, Metabolic” OR “Surgery, Metabolic” OR “Bariatric
Surgical Procedures” OR “Bariatric Surgical Procedure” OR
“Procedure, Bariatric Surgical” OR “Procedures, Bariatric Surgical” OR
“Surgical Procedure, Bariatric” OR “Surgical Procedures, Bariatric” OR
“Bariatric Surgeries” OR “Stomach Stapling” OR “Stapling, Stomach”
OR “Weight loss surgery” OR “Obesity surgery” OR “Gastric surgery”
OR “Surgical treatment for obesity” OR “Bariatric procedure*” OR
“Weight reduction surgery” OR “Obesity treatment surgery” OR
“Bariatric metabolic surgery” OR “Weight reduction procedure*” OR
“Qastric sleeve surgery” OR “sleeve gastrectomy” OR “gastric sleeve”
OR “gastric band*” OR “Bariatric metabolic procedure®*” OR “Weight
management surgery” OR “laparoscopic adjustable gastric banding” OR
“Obesity reduction surgery” OR “LAGB” OR “VSG”

"Gastric Bypass"[Mesh] OR “Bypass, Gastric” OR “Greenville Gastric
Bypass” OR “Gastric Bypass, Greenville” OR “Gastrojejunostomy” OR
“Gastrojejunostomies” OR “Roux-en-Y Gastric Bypass” OR “Bypass,
Roux-en-Y Gastric” OR “Gastric Bypass, Roux-en-Y”” OR “Roux en Y
Gastric Bypass” OR “Gastroileal Bypass” OR “Bypass, Gastroileal” OR
“RYGB”

"Gastroplasty"[Mesh] OR “Gastroplasties” OR “Collis Gastroplasty”
OR “Gastroplasty, Collis” OR “Vertical-Band* Gastroplasty” OR
“Gastroplasties, Vertical-Band*” OR “Gastroplasty, Vertical-Band*”
OR “Vertical Band* Gastroplasty” OR ““Vertical-Band* Gastroplasties”

“Duodenal Switch” OR “Stomach Intestinal Pylorus Sparing” OR
“Biliopancreatic diversion”’OR “Biliopancreatic bypass” OR
“Biliopancreatic diversionary surgery” OR “BPD surgery” OR “BPD
procedure”

#3

“Blood pressure control*” OR “Control of Blood pressure” OR “Blood
pressure management” OR “Blood pressure maintenance” OR “ Blood
pressure regulat®” OR “Blood pressure reduc*” OR “Blood pressure
modulation” OR “Blood pressure adjustment” OR “Blood pressure
normaliz*” OR “Blood pressure lowering” OR “Blood pressure
stabiliz*” OR “BP control*” OR “BP management” OR “BP
regulation” OR “BP reduction” OR “BP maintenance” OR “BP
modulation” OR “BP lowering” OR “Prevention of Hypertension” OR

“Control of Hypertension” OR “Hypertension treatment” OR




“Hypertension management” OR “Hypertension care” OR
“Hypertension therap*” OR “Hypertension control*” OR
“Hypertension prevention” OR “HTN control” OR “HTN management”
OR “HTN therap*” OR “HTN treatment” OR “HTN prevention”

"Major Adverse Cardiac Events" OR "Cardiac Events" OR "Cardiac
Event" OR "Event, Cardiac" OR "Adverse Cardiac Event" OR
"Adverse Cardiac Events" OR "Cardiac Event, Adverse" OR "Cardiac
Events, Adverse” OR "Myocardial Infarction™ OR "Infarction,
Myocardial” OR "Infarctions, Myocardial” OR "Myocardial
Infarctions™ OR "Cardiovascular Stroke™" OR "Cardiovascular Strokes"
OR "Stroke, Cardiovascular” OR "Strokes, Cardiovascular" OR
"Myocardial Infarct" OR "Infarct, Myocardial" OR "Infarcts,
Myocardial" OR "Myocardial Infarcts" OR "Heart Attack™ OR "Heart
Attacks" OR "Arrhythmia, Cardiac" OR "Cardiac Dysrhythmia" OR
"Dysrhythmia, Cardiac” OR "Cardiac Arrhythmia” OR "Cardiac
Arrhythmias™ OR "Arrhythmia"” OR "Arrythmia" OR "Heart Failure"
OR “Cardiac Failure” OR “Heart Decompensation” OR
“Decompensation, Heart” OR “Heart Failure, Right-Sided” OR “Heart
Failure, Right Sided” OR “Right-Sided Heart Failure” OR “Right
Sided Heart Failure” OR “Myocardial Failure” OR “Congestive Heart
Failure” OR “Heart Failure, Congestive” OR “Heart Failure, Left-
Sided” OR “Heart Failure, Left Sided” OR “Left-Sided Heart Failure”
OR “Left Sided Heart Failure” OR "Coronary Artery Disease" OR
"Artery Disease, Coronary"” OR "Artery Diseases, Coronary” OR
"Coronary Artery Diseases" OR "Left Main Coronary Artery Disease"
OR "Left Main Disease" OR "Left Main Diseases” OR "Left Main
Coronary Disease” OR "Coronary Arteriosclerosis” OR
"Arterioscleroses, Coronary" OR "Coronary Arterioscleroses" OR
"Atherosclerosis, Coronary" OR "Atheroscleroses, Coronary" OR
"Coronary Atheroscleroses” OR "Coronary Atherosclerosis" OR
"Arteriosclerosis, Coronary" OR "Hypertrophy, Left Ventricular" OR
"Left Ventricular Hypertrophy" OR "Hypertrophies, Left Ventricular"”
OR "Left Ventricular Hypertrophies" OR "Ventricular Hypertrophies,

Left" OR "Ventricular Hypertrophy, Left" OR “Stroke" OR
”Strokes” OR “Cerebrovascular Accident” OR
“Cerebrovascular Accidents” OR “CVA” OR “CVAs” OR
“Cerebrovascular Apoplexy” OR “Apoplexy,

Cerebrovascular” OR “Vascular Accident, Brain” OR “Brain
Vascular Accident” OR “Brain Vascular Accidents” OR “Vascular
Accidents, Brain” OR “Cerebrovascular Stroke” OR “Cerebrovascular
Strokes” OR “Stroke, Cerebrovascular” OR “Strokes, Cerebrovascular”
OR “Apoplexy” OR “Cerebral Stroke” OR “Cerebral Strokes” OR
“Stroke, Cerebral” OR “Strokes, Cerebral” OR “Stroke, Acute” OR
“Acute Stroke” OR “Acute Strokes” OR “Strokes, Acute” OR
“Cerebrovascular Accident, Acute” OR “Acute Cerebrovascular
Accident” OR “Acute Cerebrovascular Accidents” OR
“Cerebrovascular Accidents, Acute” OR “Peripheral Arterial Disease"
OR “Arterial Disease, Peripheral” OR “Arterial Diseases, Peripheral”
OR “Disease, Peripheral Arterial” OR “Diseases, Peripheral Arterial”
OR “Peripheral Arterial Diseases” OR “Peripheral Artery Disease” OR
“Artery Disease, Peripheral” OR “Artery Diseases, Peripheral” OR
“Disease, Peripheral Artery” OR “Diseases, Peripheral Artery” OR
“Peripheral Artery Diseases” OR “Heart Arrest” OR “Arrest, Heart”




OR “Cardiac Arrest” OR “Arrest, Cardiac” OR “Asystole” OR
“Asystoles” OR “Cardiopulmonary Arrest” OR “Arrest,
Cardiopulmonary” OR “Cardiomyopathies" OR “Cardiomyopathy” OR
“Myocardiopathies” OR “Myocardiopathy” OR “Myocardial Diseases”
OR “Myocardial Disease” OR “Disease, Myocardial” OR “Diseases,
Myocardial” OR “Cardiomyopathies, Secondary” OR
“Cardiomyopathy, Secondary” OR “Secondary Cardiomyopathies” OR
“Secondary Cardiomyopathy” OR “Secondary Myocardial Diseases”
OR “Myocardial Diseases, Secondary” OR “Disease, Secondary
Myocardial” OR “Diseases, Secondary Myocardial” OR “Myocardial
Disease, Secondary” OR “Secondary Myocardial Disease” OR
“Cardiomyopathies, Primary” OR “Cardiomyopathy, Primary” OR
“Primary Cardiomyopathies” OR “Primary Cardiomyopathy” OR
“Primary Myocardial Diseases” OR “Myocardial Diseases, Primary”
OR “Primary Myocardial Disease” OR “Disease, Primary Myocardial”
OR “Diseases, Primary Myocardial” OR “Myocardial Disease,
Primary” OR “Myocardial Ischemia" OR “Ischemia, Myocardial” OR
“Ischemias, Myocardial” OR “Myocardial Ischemias” OR “Ischemic
Heart Disease” OR “Heart Disease, Ischemic” OR “Disease, Ischemic
Heart” OR “Diseases, Ischemic Heart” OR “Heart Diseases, Ischemic”
OR “Ischemic Heart Diseases” OR “Aneurysm" OR “Aneurysms” OR
“Fusiform Aneurysm” OR “Aneurysm, Fusiform” OR “Aneurysms,
Fusiform” OR “Fusiform Aneurysms” OR “Saccular Aneurysm”

"Death, Sudden, Cardiac" OR "Sudden Cardiac Death" OR "Cardiac
Death, Sudden" OR "Death, Sudden Cardiac" OR "Cardiac Sudden
Death" OR "Death, Cardiac Sudden” OR "Sudden Death, Cardiac" OR
"Sudden Cardiac Arrest” OR "Arrest, Sudden Cardiac" OR "Cardiac
Arrests, Sudden” OR "Cardiac Arrest, Sudden" OR "Death, Sudden"
OR "Sudden Death" OR "Mortality” OR "Mortalities” OR "Mortality
Rate" OR "Mortality Rates" OR "Rate, Mortality" OR "Death Rate" OR
"Death Rates" OR "Rate, Death" OR "Case Fatality Rate" OR "Case
Fatality Rates" OR "Rate, Case Fatality" OR "Rates, Case Fatality" OR
"CFR Case Fatality Rate" OR "Crude Death Rate" OR "Crude Death
Rates" OR "Death Rate, Crude" OR "Rate, Crude Death” OR "Crude
Mortality Rate” OR "Crude Mortality Rates" OR "Mortality Rate,
Crude"” OR "Rate, Crude Mortality” OR "Decline, Mortality" OR
"Mortality Declines" OR "Mortality Decline" OR "Mortality
Determinants" OR "Determinants, Mortality" OR "Determinant,
Mortality" OR "Mortality Determinant” OR "Mortality, Differential"
OR "Differential Mortality" OR "Differential Mortalities" OR "Age-
Specific Death Rate" OR "Age-Specific Death Rates" OR "Death Rate,
Age-Specific" OR "Rate, Age-Specific Death" OR "Age Specific Death
Rate"” OR "Mortality, Excess" OR "Excess Mortality” OR "Excess
Mortalities"

Total

#1 AND #2 AND #3

991

Scopus

(May 2, 2024)

Query

Results (No.)

#1

TITLE-ABS-KEY ( "Hypertension" OR "Blood Pressure, High"




OR "Blood Pressures, High" OR "High Blood Pressure™ OR
"High Blood Pressures” OR "Elevated Blood Pressure*" OR
"HTN" OR "Elevated BP" OR "Raised blood pressure*" OR
"High BP" OR "Hypertensive disease” OR "Hypertensive" OR
"Increased blood pressure™ )

#2

(TITLE-ABS-KEY ( "Bariatric Surgery" OR "Surgeries,
Bariatric" OR "Surgery, Bariatric" OR "Metabolic Surgery" OR
"Metabolic Surgeries" OR "Surgeries, Metabolic" OR "Surgery,
Metabolic" OR "Bariatric Surgical Procedures™ OR "Bariatric
Surgical Procedure™ OR "Procedure, Bariatric Surgical” OR
"Procedures, Bariatric Surgical™ OR "Surgical Procedure,
Bariatric" OR "Surgical Procedures, Bariatric" OR "Bariatric
Surgeries” OR "Stomach Stapling” OR "Stapling, Stomach™ OR
"Weight loss surgery™ OR "Obesity surgery™ OR "Gastric surgery"
OR "Surgical treatment for obesity” OR "Bariatric procedure*"
OR "Weight reduction surgery" OR "Obesity treatment surgery"
OR "Bariatric metabolic surgery™ OR "Weight reduction
procedure*" OR "Gastric sleeve surgery" OR "sleeve
gastrectomy™ OR "gastric sleeve” OR "gastric band*" OR
"Bariatric metabolic procedure*" OR "Weight management
surgery"” OR "laparoscopic adjustable gastric banding” OR
"Obesity reduction surgery" OR "LAGB" OR "VSG") ) OR
TITLE-ABS-KEY ( "Gastroplasty” OR "Gastroplasties” OR
"Collis Gastroplasty" OR "Gastroplasty, Collis" OR "Vertical-
Band* Gastroplasty" OR "Gastroplasties, Vertical-Band*" OR
"Gastroplasty, Vertical-Band*" OR "Vertical Band* Gastroplasty"
OR "Vertical-Band* Gastroplasties” )

#3

(( TITLE-ABS-KEY ( "blood pressure recording™ ) OR ( "blood
pressure range” ) OR ( "blood pressure regulation” ) OR ( "blood
pressure reduction™ ) OR ( "blood-pressure reduction™ ) OR (
"normal blood pressure” ) OR ( "blood pressure decrease™ ) OR (
"blood pressure drop” ) OR ( blood AND pressure AND
management ) OR ( "blood pressure maintenance” ) OR ( "blood
pressure modulation™ ) OR ( "blood pressure adjustment” ) OR (
"blood pressure lowering™” ) OR ( "bp reduction”) OR ( "bp
maintenance” ) OR ( "bp modulation™ ) OR ( "bp lowering" ) OR (
"prevention of hypertension” ) OR ( "control of hypertension™ )
OR ( "hypertension control™ ) OR ( "hypertension management™ )
OR ( "hypertension care" ) ) )

Total

#1 AND #2 AND #3

1507

Embase

(May 2, 2024)

Query

Results (No.)

#1

(Hypertens*:ti,ab OR 'Blood Pressure"ti,ab OR (‘Blood Pressure*' AND




High:ti,ab) OR (‘Blood Pressure*':ti,ab AND Elevated:ti,ab) OR
(Event:ti,ab AND Cardiac:ti,ab) OR HTN:ti,ab OR 'High BP":ti,ab)

#2

(‘Bariatric Surger*":ti,ab OR 'Metabolic Surger*"ti,ab OR (Bypass:ti,ab
AND Gastric:ti,ab) OR 'Gastrojejunostom*:ti,ab' OR 'Stomach
Stapling':ti,ab OR 'Weight loss surger*":ti,ab OR 'Obesity surger*':ti,ab
OR 'gastric sleeve':ti,ab OR 'laparoscopic adjustable gastric
banding':ti,ab OR 'Obesity reduction surgery"ti,ab OR LAGB:ti,ab OR
VSG:ti,ab OR (Bypass:ti,ab AND 'Roux-en-Y":ti,ab) OR 'Gastroileal
Bypass':ti,ab OR Gastroplast*:ti,ab)

#3

('‘Blood pressure control'ti,ab OR 'Blood pressure control*':ti,ab OR
‘Control of Blood pressure':ti,ab OR 'Blood pressure management':ti,ab
OR 'Blood pressure maintenance':ti,ab OR 'Blood pressure regulat™':ti,ab
OR 'Blood pressure reduc™"ti,ab OR 'Blood pressure modulation':ti,ab
OR 'Blood pressure adjustment':ti,ab OR 'Blood pressure
normalize*':ti,ab OR 'Blood pressure lowering':ti,ab OR 'Blood pressure
stabiliz*":ti,ab OR 'BP control*':ti,ab OR 'BP management'ti,ab OR 'BP
regulation':ti,ab OR 'BP reduction':ti,ab OR 'BP maintenance'ti,ab OR
'‘BP modulation':ti,ab OR 'BP lowering':ti,ab OR 'Prevention of
Hypertension':ti,ab OR 'Control of Hypertension':ti,ab OR 'Hypertension
treatment':ti,ab OR '"Hypertension management':ti,ab OR 'Hypertension
care':ti,ab OR "Hypertension therap*':ti,ab OR 'Hypertension
control*":ti,ab OR '"Hypertension prevention':ti,ab OR 'HTN control"ti,ab
OR 'HTN management':ti,ab OR 'HTN therap*':ti,ab OR 'HTN
treatment':ti,ab OR 'HTN prevention':ti,ab OR 'Cardiac Event*':ti,ab OR
'‘Myocardial Infarct*":ti,ab OR (Myocardial:ti,ab AND Infarct*:ti,ab) OR
‘Cardiovascular Stroke*"ti,ab OR (Cardiovascular:ti,ab AND
Stroke*:ti,ab) OR 'Heart Attack*":ti,ab OR Arrythmia*:ti,ab OR '"Heart
Failure":ti,ab OR Dysrhythm*:ti,ab OR (‘Artery Disease*"ti,ab AND
Coronary:ti,ab) OR 'Left Main Disease*":ti,ab OR (Arterioscleros*:ti,ab
AND Coronary:ti,ab) OR (Hypertroph*:ti,ab AND 'Left
Ventricular':ti,ab) OR (‘Cardiac Death':ti,ab AND Sudden:ti,ab) OR
(Sudden:ti,ab AND 'Cardiac Arrest"ti,ab) OR 'Sudden Death':ti,ab OR
Mortalit*:ti,ab OR 'Death Rate*':ti,ab OR 'Case Fatality Rate*":ti,ab)

Total

#1 AND #2 AND #3

1839

Cochrane
(May 2, 2024)

Query

Results (No.)

#1

("high blood pressure™):ti,ab,kw OR ("blood pressure
elevation"):tiab,kw OR ("blood pressure increase"):ti,ab,kw OR
("HTN"):ti,ab,kw OR ("hypertensive cardiovascular disease"):ti,ab,kw
OR (Elevated Blood Pressure):ti,ab,kw OR (Elevated BP):ti,ab,kw OR
(Increased blood pressure):ti,ab,kw OR (Raised blood pressure):ti,ab,kw
OR (High BP):ti,ab,kw OR ("hypertensive"):ti,ab,kw OR (hypertensive
disease):ti,ab,kw OR MeSH descriptor: [Hypertension] explode all trees

#2

(bariatric surgeries):ti,abkw OR (Metabolic Surgery):ti,abkw OR
(Metabolic Surgeries):ti,ab,kw OR (Bariatric Surgical
Procedure):ti,ab,kw OR (Stomach Stapling):ti,ab,kw OR ("weight loss
surgery"):ti,ab,kw OR ("weight-loss surgery"):ti,ab,kw OR ("weight loss
surgeries"):tiab,kw OR (obesity surgery):tiab,kw OR (Gastric
surgery):ti,ab,kw OR (Surgical treatment for obesity):ti,abkw OR




(Weight reduction  surgery):tiabkw OR (Obesity treatment
surgery):ti,ab,kw OR (Bariatric metabolic surgery):ti,ab,kw OR (Weight
reduction procedure):ti,ab,kw OR (Bariatric procedure):ti,ab,kw OR
(Gastric sleeve surgery):ti,ab,kw OR (sleeve gastrectomy):ti,ab,kw OR
(gastric sleeve):tiab,kw OR (gastric band):ti,ab,kw OR (Bariatric
metabolic procedure):ti,ab,kw OR (Weight management
surgery):ti,ab,kw OR (laparoscopic adjustable gastric banding):ti,ab,kw
OR (Obesity reduction surgery):ti,abkw OR (LAGB):ti,abkw OR
(VSG):ti,ab,kw OR ("Greenville gastric bypass”):ti,ab,kw OR ("gastric
bypass”):tiab,kw OR ("gastric bypass surgery"):tiab,kw OR
("gastrojejunostomy*):ti,ab,kw OR ("gastrojejunostomies™):ti,ab,kw OR
("Roux-en-Y gastric bypass"):ti,ab,kw OR (Gastroileal Bypass):ti,ab,kw
OR ("RYGB"):ti,ab,kw OR ("gastroplasty"):ti,ab,kw OR
("gastroplasties™):ti,ab,kw OR ("Collis gastroplasty"):ti,ab,kw OR
("vertical banded gastroplasty"):ti,ab,kw OR ("vertical banded
gastroplasties"):ti,ab,kw OR (Jejunoileal Bypass):ti,ab,kw OR ("jejuno-
ileal bypass'):tiabkw OR ("ileojejunal bypass™):ti,ab,kw OR ("ileo-
jejunal  bypass"):tiab,kw OR ("intestinal bypass”):tiab,kw OR
("lipectomies™):ti,ab,kw OR (Aspiration Lipectomy):ti,ab,kw OR
(Aspiration Lipectomies):ti,ab,kw OR (Aspiration Lipolysis):ti,ab,kw
OR (Suction Lipectomy):ti,ab,kw OR (Suction Lipectomies):ti,ab,kw
OR (Suction Lipolysis):ti,ab,kw OR ("liposuction"):ti,ab,kw OR
("lipoplasty™):ti,ab,kw OR ("lipoplasties"):ti,ab,kw OR
(Lipoabdominoplasties):ti,ab,kw OR (Duodenal Switch):ti,ab,kw OR
(Stomach Intestinal Pylorus Sparing):ti,ab,kw OR ("biliopancreatic
diversion”):tiab,kw OR (Biliopancreatic  bypass):tiab,kw OR
(Biliopancreatic diversionary  surgery):tiab,kw  OR (BPD
surgery):ti,ab,kw OR (BPD procedure):ti,ab,kw

#3

("blood  pressure  control"):tiiab,kw  OR  ("blood  pressure
measurement”):tiabkw OR ("BP level"):tiabkw OR ("BP
value™):ti,ab,kw OR ("blood pressure change™):ti,ab,kw OR ("blood
pressure index"):ti,ab,kw OR ("blood pressure profile™):ti,ab,kw OR
("blood  pressure  recording™):ti,ab,kw OR  ("blood pressure
range"):ti,ab,kw OR ("blood pressure regulation™):ti,ab,kw OR ("blood
pressure reduction™):ti,ab,kw OR ("blood-pressure reduction"):ti,ab,kw
OR ("normal blood pressure”):tiabkw OR ("blood pressure
decrease"):ti,abkw OR ("blood pressure drop™):ti,ab,kw OR (Blood
pressure management):ti,ab,kw OR (Blood pressure
maintenance):ti,ab,kw OR (Blood pressure modulation):ti,ab,kw OR
(Blood  pressure adjustment):tiabkw OR  (Blood pressure
lowering):ti,ab,kw  OR  (BP  reduction):tiabkw OR  (BP
maintenance):tiabkw OR (BP modulation):tiab,kw OR (BP
lowering):ti,abkw OR (Prevention of Hypertension):ti,abkw OR
(Control of Hypertension):ti,ab,kw OR (Hypertension control):ti,ab,kw
OR  (Hypertension  management):tiabkw OR  (Hypertension
care):ti,ab,kw OR (Hypertension treatment):ti,ab,kw OR (Hypertension
prevention):tiabkw OR (HTN control):tiab,kw OR (HTN
management):tiabkw OR (HTN treatment):tiabkw OR (HTN
prevention):ti,ab,kw OR ("major adverse cardiac event"):ti,ab,kw OR
("cardiac event rate"):ti,ab,kw OR ("MACE"):ti,ab,kw OR ("myocardial
infarction™):ti,ab,kw OR ("cardiovascular collapse"):ti,ab,kw OR ("heart
attack"):ti,ab,kw OR ("myocardial ischemia"):ti,ab,kw OR ("cardiac
arrhythmia™):ti,ab,kw OR ("arrythmia™):ti,ab,kw OR
("dysrhythmia"):ti,ab,kw OR ("heart failure"):ti,ab,kw OR ("coronary




artery disease"):ti,ab,kw OR ("coronary arteriosclerosis™):ti,ab,kw OR
("coronary  arterioscleroses”):tiabkw  OR  ("left  ventricular
hypertrophy"):ti,ab,kw OR ("left ventricular hypertrophies™):ti,ab,kw
OR (Left Main coronary disease):tiab,kw OR (Cardiovascular
Stroke):ti,ab,kw OR (cardiovascular event):ti,abkw OR (myocardial
infarct):ti,ab,kw OR ("sudden cardiac death"):ti,ab,kw OR ("sudden
cardiac  arrest"):ti,ab,kw OR  ("sudden death"):tiabkw OR
("death™):ti,ab,kw OR ("mortality"):ti,ab,kw OR (cardiac death):ti,ab,kw
OR (all cause death):ti,ab,kw OR (all-cause death):ti,ab,kw OR
("mortality  rate"):tiabkw OR  ("death  rate"):iti,abkw OR
("mortalities"):ti,ab,kw OR ("fatality rate"):ti,ab,kw OR
("fatalities”):ti,ab,kw OR ("fatality"):ti,ab,kw OR ("case fatality
rate"):ti,ab,kw

Total

#1 AND #2 AND #3

2850

Total Results

Data Base Results (No.)
PubMed 991

Embase 1839

Scopus 1507

The Cochrane library 2853

Total 7187
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Quiality Assessment

Supplemental Figure 1. Risk of bias in randomized trials according to the Cochrane risk-of-
bias tool for randomized trials (RoB-2).
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Supplemental Results

Supplemental Table 1. Results of the meta-analysis comparing the efficacy of surgical
versus non-surgical interventions across various variables.

Risk of
0, 0,
. Number Mean 95% Cl | 95% Cl P Heterogeneity P publication
Variable Group - . (Lower (Upper . > ) -
of studies difference - U value (19 value bias
limit) limit) 3
(p value®)
Overall 26 -4.506 -6.999 -2.013 .001 66.7% <.001 .29
Systolic Blood <1 year 11 -8.123 -12.581 -3.665 .01 63.3% <.001 NA
Pressures
(mmHg) >land< 8 -0.6496 51575  3.858 74 71.2% <.001 NA
2 year
>2 year 7 -4.291 -7.390 -1.191 <.01 11.4% .34 NA
overall 25 -3.040 -4.765 -1.314 .001 73.4% <.001 .70
Diastolic Blood <1 year 10 -5.185 -9.107 -1.263 .02 82% <.001 NA
Pressures
(mmHg) >land< 8 -0.942 3567 1681 @ .42 55.5% 03 NA
2 year
>2 year 7 -2.427 -3.912 -0.941 <.01 0.0% .51 NA
overall 21 -30.444 -41.288 -19.601 <.001 81.2% <.001 .001
<1 year 7 -34.970 -55.257 -14.684 <.01 87.4% <.001 NA
Fasting Blood
Sugar (mg/dl) >1and <
7 -30.122 -67.263 7.0177 .09 79.9% <.001 NA
2 year
>2 year 7 -29.645 -45.344 -13.946 <.01 78.4% <.001 NA
overall 24 -1.108 -1.414 -0.802 <.001 89.4% <.001 .002
Hemog(lﬁg'” AL T o year 10 -1.069 1443 0695 <01 86.7% <01 NA
>land< 7 -1.198 -2.412 0.014 .05 86.3% <01 NA
2 year
>2 year 7 -1.168 -1.711 -0.625 <.01 94.3% <.01 NA
overall 21 -7.744 -16.783 1.293 .089 91.8% <.001 13
<1 year 8 -12.753 -35.334 9.828 22 92.3% <.01 NA
LDL-cholesterol
(mg/dl)
>land< 6 -0.707 61340 4718 .75 0.0% 7 NA
2 year
>2 year 7 -6.211 -23.251 10.829 A1 90.8% <.01 NA
HDL-cholesterol - o o), 25 7.387 5056 = 9719 <001 73.1% <01 41

(mg/dl)
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<1 year

>l and <
2 year

>2 year

overall

<I year
Total Cholesterol

(mg/di) >] and <

2 year

>2 year

overall

Triglyceride

(mg/dI) <1 year

>] and <
2 year

>2 year

! p value of MD between surgical and non-surgical treatments of variables based on the random effect model

2 p value of heterogeneity based on Cochran’s Q

20

7

6.030

6.297

10.942

-8.6353

-16.749

0.104

2.725

-39.746

-40.032

-35.551

-39.719

2.835

2.834

3.334

-19.847

-41.245

-11.123

-12.875

-54.458

-75.694

-59.215

-60.838

3 p value of Risk of publication bias assessment by Egger method

9.224

9.761

18.550

2.576

7.747

11.332

18.326

-25.034

-4.370

-11.887

-18.600

<.01

<.01

.01

12

15

.98

.62

<.001

.03

<.01

<.01

61.6%

67.1%

81.8%

90.8%

91.7%

47.8%

44.1%

74.5%

81.5%

54.7%

73.1%

<.01

<.01

<.01

<.01

<.01

.06

15

<.01

<.01

.03

<.01

NA

NA

NA

.28

NA

NA

NA

.98

NA

NA

NA
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Supplemental Figure 2.1. Forest plot illustrating the subgroup analysis of surgical versus
non-surgical methods by follow-up duration, focusing on systolic blood pressure.

Surgery Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl
>2 year
Schauer 2014 97 -1.59  20.63 40 0.63 22.63 -2.22 [-10.35; 5.91]
Ikramudin 2018 57 -3.00 14.10 56 -2.00 15.70 -1.00 [-6.51; 4.51]
Simonson 2019 18 0.50 11.60 22 1.30 13.00 -0.80 [-8.43; 6.83]
Courcoulas 2020 41 952 10.82 20 -1.70 5.03 s 3 -7.82 [-11.80; -3.84]
Schiavon 2020 50 -0.20 17.95 50 2.70 18.60 —— -2.90 [-10.06; 4.26]
Mingrone 2021 40 -17.30 24.51 15 -17.20 36.20 . -0.10  [-19.93; 19.73]
Schiavon 2024 50 0.75 15.00 50 8.23 14.90 —- -7.48 [-13.34; -1.62]
Random effects model 353 253 <@ -4.29 [-7.39; -1.19]
Test for effect in subgroup: tg = -3.39 (p = 0.01)
>1 and 52 year
Dixon 2008 30 -6.00 17.90 30 -1.70 14.20 —— -4.30 [-12.48; 3.88]
O'Brien 2010 24 -12.50 17.60 18 -20.30 21.70 —1— 7.80 [-4.45; 20.05]
Dixon 2012 30 -7.50 23.00 30 -6.20 19.80 -1.30 [-12.16; 9.56]
Wentworth 2014 23 -6.00 16.90 25 -2.00 14.05 { -4.00 [-12.83; 4.83]
lkramudin 2015 60 -7.00 20.20 59 -7.00 19.20 0.00 [-7.08; 7.08]
Xiang 2018 36 -2.30 10.90 34 2.50 10.90 —H -4.80 [-9.91; 0.31]
Ruban 2021 85 0.30 14.40 85 -7.60 14.40 2 7.90 [ 3.57; 12.23]
Abu Dayyeh 2022 58 -5.16 8.00 72 -0.72  14.46 g 3 -4.44 [-8.36; -0.52]
Random effects model 346 353 > -0.65 [-5.16; 3.86]
Test for effect in subgroup: t; = -0.34 (p = 0.74)
<1 year
Nordstrand 2012 49 -24.00 17.40 41 -6.00 18.22 —— -18.00 [-25.41;-10.59]
Schauer 2012 99 -3.73 17.83 41 -3.90 14.70 0.17 [-5.54; 5.88]
Tur 2013 30 -440 15.74 71 1.50 16.50 { -5.90 [-12.72; 0.92]
Ikramudin 2013 60 -10.00 19.50 60 -8.00 15.70 -2.00 [-8.33; 4.33]
Halperin 2014 19 -12.30 12.70 19 -1.00 12.90 —i— -11.30 [-19.44; -3.16]
Koehestanie 2014 38 -17.00 14.30 39 -12.00 18.60 — -5.00 [-12.40; 2.40]
Parikh 2014 20 -040 19.70 24 2.50 19.10 — -2.90 [-14.43; 8.63]
Cummings 2016 15 -19.30 17.80 17 -4.10 9.80 —— -15.20 [-25.34; -5.06]
Schavion 2018 50 0.60 12.50 50 5.50 16.00 — -4.90 [-10.53; 0.73]
Schavion 2019 50 -480 36.90 50 1490 34.00 — -19.70  [-33.61; -5.79]
Ospanov 2021 40 -21.85 18.71 20 -8.10 15.92 —— -13.75 [-22.82; -4.68]
Random effects model 470 432 > -8.12 [-12.58; -3.66]
Test for effect in subgroup: 49 =-4.06 (p < 0.01)
Test for subgroup differences: x§ =7.32,df=2 (p =0.03) ‘ ' ' ‘ ‘ !
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Supplemental Figure 2.2. Forest plot illustrating the subgroup analysis of surgical versus
non-surgical methods by follow-up duration, focusing on systolic blood pressure.

Surgery Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl
> 12 months
Dixon 2008 30 -6.00 17.90 30 -1.70  14.20 —— -4.30 [-12.48; 3.88]
O'Brien 2010 24 -12.50 17.60 18 -20.30 21.70 — 7.80 [-4.45; 20.05]
Dixon 2012 30 -7.50 23.00 30 -6.20  19.80 -1.30 [-12.16; 9.56]
Wentworth 2014 23 -6.00 16.90 25 -2.00 14.05 -4.00 [-12.83; 4.83]
Schauer 2014 97 -1.59 20.63 40 0.63 22.63 -2.22 [-10.35; 5.91]
Ikramudin 2015 60 -7.00 20.20 59 -7.00 19.20 0.00 [-7.08; 7.08]
Xiang 2018 36 -2.30 10.90 34 2.50 10.90 -4.80 [-9.91; 0.31]
Ikramudin 2018 57 -3.00 14.10 56 -2.00 15.70 -1.00 [-6.51; 4.51]
Simonson 2019 18 0.50 11.60 22 1.30 13.00 -0.80 [-8.43; 6.83]
Courcoulas 2020 41 -9.52 10.82 20 -1.70 5.03 g 5 -7.82 [-11.80; -3.84]
Schiavon 2020 50 -0.20 17.95 50 2.70 18.60 —— -2.90 [-10.08; 4.26]
Mingrone 2021 40 -17.30 24.51 15 -17.20 36.20 . S— -0.10  [-19.93; 19.73]
Ruban 2021 85 0.30 14.40 85 -7.60 14.40 i 7.90 [ 3.57; 12.23]
Abu Dayyeh 2022 58 -5.16 8.00 72 -0.72 14.46 5 -4.44 [-8.36; -0.52]
Schiavon 2024 50 0.75 15.00 50 8.23 14.90 —— -7.48 [-13.34; -1.62]
Random effects model 699 606 @ -2.18 [-4.79; 0.43]
Test for effect in subgroup: t14 =-1.79 (p = 0.10)
£12 months
Nordstrand 2012 49 -24.00 17.40 41 -6.00 18.22 —— -18.00 [-25.41; -10.59]
Schauer 2012 99 -3.73 17.83 41 -3.90 14.70 0.17 [-5.54; 5.88]
Tur 2013 30 -4.40 15.74 71 1.50 16.50 -5.90 [-12.72; 0.92]
Ikramudin 2013 60 -10.00 19.50 60 -8.00 15.70 -2.00 [-8.33; 4.33]
Halperin 2014 19 -12.30 12.70 19 -1.00 12.90 —— -11.30  [-19.44; -3.16]
Koehestanie 2014 38 -17.00 14.30 39 -12.00 18.60 — -5.00 [-12.40; 2.40]
Parikh 2014 20 -0.40 19.70 24 2.50 19.10 —— -2.90 [-14.43; 8.63]
Cummings 2016 15 -19.30 17.80 17 -4.10 9.80 —i— -15.20 [-25.34; -5.086]
Schavion 2018 50 0.60 12.50 50 5.50 16.00 = B -4.90 [-10.53; 0.73]
Schavion 2019 50 -4.80 36.90 50 1490 34.00 —— -19.70  [-33.61; -5.79]
Ospanov 2021 40 -21.85 18.71 20 -8.10 15.92 —— -13.75  [-22.82; -4.68]
Random effects model 470 432 > -8.12 [-12.58; -3.66]
Test for effect in subgroup: t19 = -4.06 (p < 0.01)
Test for subgroup differences: xf =6.45,df=1(p =0.01)
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Supplemental Figure 2.3. Forest plot illustrating the subgroup analysis of surgical versus
non-surgical methods by follow-up duration, focusing on systolic blood pressure.

Surgery Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl
> 24 months
Schauer 2014 97 -1.59 20.63 40 0.63 22.63 -2.22 [-10.35; 5.91]
lkramudin 2018 57 -3.00 14.10 56 -2.00 15.70 -1.00 [-6.51; 4.51]
Simonson 2019 18 0.50 11.60 22 1.30 13.00 -0.80 [-8.43; 6.83]
Courcoulas 2020 41 -9.52 10.82 20 -1.70 5.03 s 3 -7.82 [-11.80; -3.84]
Schiavon 2020 50 -0.20 17.95 50 2.70 18.60 —— -2.90 [-10.06; 4.26]
Mingrone 2021 40 -17.30  24.51 15 -17.20 36.20 -0.10  [-19.93; 19.73]
Schiavon 2024 50 0.75 15.00 50 8.23 14.90 —- -7.48 [-13.34; -1.62]
Random effects model 353 253 <@ -4.29 [-7.39; -1.19]
Test for effect in subgroup: t5 = -3.39 (p = 0.01)
< 24 months
Dixon 2008 30 -6.00 17.90 30 -1.70  14.20 — -4.30 [-12.48; 3.88]
O'Brien 2010 24 -12.50 17.60 18 -20.30 21.70 — 7.80 [-4.45; 20.05]
Dixon 2012 30 -7.50 23.00 30 -6.20 19.80 -1.30 [-12.16; 9.56]
Nordstrand 2012 49 -24.00 17.40 41 -6.00 18.22 — -18.00 [-25.41; -10.59]
Schauer 2012 99 -3.73 17.83 41 -3.90 14.70 0.17 [-5.54; 5.88]
Tur 2013 30 -4.40 15.74 71 1.50 16.50 —a— -5.90 [-12.72; 0.92]
lkramudin 2013 60 -10.00 19.50 60 -8.00 15.70 — -2.00 [-8.33; 4.33]
Halperin 2014 19 -12.30 12.70 19 -1.00 12.90 — -11.30 [-19.44; -3.16]
Koehestanie 2014 38 -17.00 14.30 39 -12.00 18.60 — -5.00 [-12.40; 2.40]
Wentworth 2014 23 -6.00 16.90 25 -2.00 14.05 — -4.00 [-12.83; 4.83]
Parikh 2014 20 -0.40 19.70 24 2.50 19.10 — -2.90 [-14.43; 8.83]
Ikramudin 2015 60 -7.00 20.20 59 -7.00 19.20 —— 0.00 [-7.08; 7.08]
Cummings 2016 15 -19.30 17.80 17 -4.10 9.80 — -15.20 [-25.34; -5.06]
Xiang 2018 36 -2.30 10.90 34 2.50 10.90 — -4.80 [-9.91; 0.31]
Schavion 2018 50 0.60 12.50 50 5.50 16.00 — -4.90 [-10.53; 0.73]
Schavion 2019 50 -4.80 36.90 50 14.90 34.00 — -19.70  [-33.61; -5.79]
Ospanov 2021 40 -21.85 18.71 20 -8.10 15.92 —a— -13.75 [-22.82; -4.68]
Ruban 2021 85 0.30 14.40 85 -7.60 1440 - 7.90 [ 3.57; 12.23]
Abu Dayyeh 2022 58 -5.16 8.00 72 -0.72 14.46 - -4.44 [-8.36; -0.52]
Random effects model 816 785 <> -4.90 [-8.33; -1.47]
Test for effect in subgroup: t1g =-3.01 (p <0.01)
Test for subgroup differences: X? =0.09,df=1(p =0.77) ‘ ‘ ‘ ‘ ‘ ‘
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Supplemental Figure 3. Forest plot illustrating the subgroup analysis of surgical versus non-
surgical methods by type of surgery, focusing on systolic blood pressure.

Surgery Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl
RYGB
Nordstrand 2012 49 -24.00 17.40 41 -6.00 1822 — -18.00 [-25.41;-10.59]
Schauer 2012 50 -2.40 18.70 41 -390 14.70 — 1.50 [-5.36; 8.36]
Ikramudin 2013 60 -10.00 19.50 60 -8.00 15.70 — -2.00 [-8.33; 4.33]
Halperin 2014 19 -12.30  12.70 19 -1.00 1290 — -11.30  [-19.44; -3.16]
Schauer 2014 48 1.29 20.38 40 0.63 22.63 — 0.66 [-8.42; 9.74]
Ikramudin 2015 60 -7.00 20.20 59 -7.00 19.20 0.00 [-7.08; 7.08]
Cummings 2016 15 -19.30 17.80 17 -4.10 9.80 — -15.20 [-25.34; -5.06]
Ikramudin 2018 57 -3.00 14.10 56 -2.00 1570 -1.00 [-6.51; 4.51]
Schavion 2018 50 0.60 12.50 50 5.50 16.00 —&— -4.90 [-10.53; 0.73]
Schavion 2019 50 -480 36.90 50 1490 34.00 - -19.70  [-33.61; -5.79]
Courcoulas 2020 20 -19.50 476 20 -1.70 5.03 - -17.80 [-20.84; -14.76]
Schiavon 2020 50 -020 1795 50 2.70 18.60 — -2.90 [-10.06; 4.26]
Mingrone 2021 20 -11.30 19.20 15 -17.20 36.20 — 5.90 [-14.26; 26.06]
Schiavon 2024 50 0.75 15.00 50 8.23 14.90 —— -7.48 [-13.34; -1.62]
Random effects model 598 568 <> -6.81  [-11.35; -2.26]
Test for effect in subgroup: f13 =-3.24 (p < 0.01)
LAGB
Dixon 2008 30 -6.00 17.90 30 -1.70 14.20 —— -4.30 [-12.48; 3.88]
O'Brien 2010 24 -12.50 17.60 18 -20.30 21.70 — 7.80 [-4.45; 20.05]
Dixon 2012 30 -7.50 23.00 30 -6.20 19.80 —a— -1.30 [-12.16; 9.56]
Wentworth 2014 23 -6.00 16.90 25 -2.00 14.05 —— -4.00 [-12.83; 4.83]
Xiang 2018 36 -2.30  10.90 34 2.50 10.90 — -4.80 [-9.91; 0.31]
Simonson 2019 18 0.50 11.60 22 1.30 13.00 F -0.80 [-8.43; 6.83]
Courcoulas 2020 21 -0.02 4.29 20 -1.70 5.03 1.68 [-1.19; 4.55]
Random effects model 182 179 -1.02 [-4.45; 2.41]
Test for effect in subgroup: t=-0.73 (p = 0.49)
DJBL/EPD
Tur 2013 30 -440 1574 71 1.50 16.50 —— -5.90 [-12.72; 0.92]
Koehestanie 2014 38 -17.00 14.30 39 -12.00 18.60 — -5.00 [-12.40; 2.40]
Mingrone 2021 20 -23.30 28.10 15 -17.20  36.20 L -6.10 [-28.17; 15.97]
Ruban 2021 85 0.30 14.40 85 760 14.40 3 7.90 [ 3.57; 12.23]
Random effects model 173 210 e -1.10  [-12.75; 10.55]
Test for effect in subgroup: {3 =-0.30 (p = 0.78)
Sleeve gastrectomy
Schauer 2012 49 -5.10 17.00 41 -390 14.70 —— -1.20 [-7.75; 5.39]
Parikh 2014 20 -040 19.70 24 2.50 19.10 —— -2.90 [-14.43; 8.63]
Schauer 2014 49 -443  20.69 40 0.63 22.63 —i— -5.06 [-14.16; 4.04]
Random effects model 118 105 t -2.58 [-7.66; 2.49]
Test for effect in subgroup: t, =-2.19 (p = 0.16)
Test for subgroup differences: Xi =543,df =3 (p =0.14) ‘ ‘ ‘ ! ' ' ‘
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Supplemental Figure 4.1. Forest plot illustrating the subgroup analysis of surgical versus
non-surgical methods by follow-up duration, focusing on diastolic blood pressure.

Surgery Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl
>2 year L
Schauer 2014 97 -5.27 12.00 40 -6.48 12.33 1.21 [-3.30; 5.72]
Ikramudin 2018 57 -6.00 11.14 56 200 1114 - -4.00 [-8.11; 0.11]
Simonson 2019 18 -3.80 6.64 22 -0.50 7.44 i -3.30 [-7.67; 1.07]
Courcoulas 2020 41 -2.69 4.85 20 -0.60 2.56 -2.09 [-3.95;-0.23]
Schiavon 2020 50 -0.20 7.91 50 2.00 8.12 -2.20 [-5.34; 0.94]
Mingrone 2021 40 -9.60 13.07 15 -8.70 18.80 -0.90 [-11.24; 9.44]
Schiavon 2024 50 -2.90 10.16 50 2.28 10.09 i -5.18 [-9.15;-1.21]
Random effects model 353 253 ¢ -2.43 [-3.91; -0.94]
Test for effect in subgroup: t; =-4.00 (p < 0.01)
>1 and 2 year
Dixon 2008 30 -0.70 11.10 30 -0.90 11.10 i 0.20 [-5.42; 5.82]
O'Brien 2010 24 -6.00 9.40 18 -6.90 12.50 0.90 [-5.99; 7.79]
Dixon 2012 30 -1.10 12.53 30 -3.50 13.20 —— 2.40 [-4.11; 8.91]
Wentworth 2014 23 -5.70 9.94 25 -2.80 1042 —— -2.90 [-8.66; 2.86]
Ikramudin 2015 60 -8.00 13.75 59 -400 1249 —H -4.00 [-8.72; 0.72]
Xiang 2018 36 -1.90 7.55 34 1.70 8.05 - -3.60 [-7.26; 0.06]
Ruban 2021 85 -1.90 9.80 85 -5.40 9.69 P 3.50 [ 0.57; 6.43]
Abu Dayyeh 2022 58 -3.31 11.97 72 0.06 10.34 - -3.37 [-7.27; 0.53]
Random effects model 346 353 < -0.94 [-3.57; 1.68]
Test for effect in subgroup: t; =-0.85 (p = 0.42)
<1 year
Nordstrand 2012 49 -11.00 8.70 41 -2.00 8.87 - -9.00 [-12.65; -5.35]
Schauer 2012 99 -3.54 9.25 41 -4.50 8.50 I 0.96 [-2.22; 4.14]
Tur 2013 30 -2.90 11.29 71 -1.48  11.29 -1.42 [-6.24; 3.40]
Ikramudin 2013 60 -10.00 13.11 60 -5.00 11.79 —— -5.00 [-9.46; -0.54]
Halperin 2014 19 -5.10 9.74 19 -2.10  10.18 —— -3.00 [-9.34; 3.34]
Koehestanie 2014 38 -10.00 10.37 39 -5.00 10.03 —— -5.00 [-9.56; -0.44]
Parikh 2014 20 0.10 10.70 24 -0.20 12.30 —a— 0.30 [-6.50; 7.10]
Schavion 2018 50 -0.60 8.19 50 2.60 10.82 i -3.20 [-6.96; 0.56]
Schavion 2019 50 -8.80 24.80 50 10.00 27.60 — -18.80  [-29.08; -8.52]
Ospanov 2021 40 -17.97 6.76 20 -5.80 5.51 - -12.17  [-15.37;-8.97]
Random effects model 455 415 - -519  [-9.11; 1.26]
Test for effect in subgroup: tg =-2.99 (p = 0.02)
Test for subgroup differences: Xg =4.30,df=2(p =0.12) ‘ ‘ ‘ !
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Supplemental Figure 4.2. Forest plot illustrating the subgroup analysis of surgical versus
non-surgical methods by follow-up duration, focusing on diastolic blood pressure.

Surgery Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl
> 24 months L
Schauer 2014 97 -5.27  12.00 40 -6.48 12.33 1.21 [-3.30; 5.72]
lkramudin 2018 57 -6.00 11.14 56 -2.00 11.14 i -4.00 [-8.11; 0.11]
Simonson 2019 18 -3.80 6.64 22 -0.50 7.44 i -3.30 [-7.67; 1.07]
Courcoulas 2020 41 -2.69 4.85 20 -0.60 2.56 -2.09 [-3.95; -0.23]
Schiavon 2020 50 -0.20 7.91 50 2.00 8.12 -2.20 [-5.34; 0.94]
Mingrone 2021 40 -9.60 13.07 15 -8.70 18.80 -0.90 [-11.24; 9.44]
Schiavon 2024 50 -2.90 10.16 50 228 10.09 i -5.18 [-9.15; -1.21]
Random effects model 353 253 L 4 -2.43 [ -3.91; -0.94]
Test for effect in subgroup: tg = -4.00 (p < 0.01)
< 24 months
Dixon 2008 30 -0.70  11.10 30 -0.90 11.10 —— 0.20 [-5.42; 5.82]
O'Brien 2010 24 -6.00 9.40 18 -6.90 12.50 — 0.90 [-5.99; 7.79]
Dixon 2012 30 -1.10  12.53 30 -3.50 13.20 —— 2.40 [-4.11; 8.91]
Nordstrand 2012 49 -11.00 8.70 41 -2.00 8.87 — -9.00 [-12.65; -5.35]
Schauer 2012 99 -3.54 9.25 41 -4.50 8.50 I 0.96 [-2.22; 4.14]
Tur 2013 30 -2.90 11.29 7 -1.48 11.29 -1.42 [-6.24; 3.40]
lkramudin 2013 60 -10.00 13.11 60 -5.00 11.79 —— -5.00 [ -9.46; -0.54]
Halperin 2014 19 -5.10 9.74 19 -2.10  10.18 — -3.00 [-9.34; 3.34]
Koehestanie 2014 38 -10.00 10.37 39 -5.00 10.03 —— -5.00 [ -9.56; -0.44]
Wentworth 2014 23 -5.70 9.94 25 -2.80 10.42 —— -2.90 [-8.66; 2.86]
Parikh 2014 20 0.10 10.70 24 -0.20 12.30 — 0.30 [-6.50; 7.10]
lkramudin 2015 60 -8.00 13.75 59 -4.00 1249 — -4.00 [-8.72; 0.72]
Xiang 2018 36 -1.90 7.55 34 1.70 8.05 — -3.60 [-7.26; 0.06]
Schavion 2018 50 -0.60 8.19 50 260 10.82 — -3.20 [-6.96; 0.56]
Schavion 2019 50 -8.80 24.80 50 10.00 27.60 — -18.80 [-29.08; -8.52]
Ospanov 2021 40 -17.97 6.76 20 -5.80 5.51 —a -12.17  [-15.37; -8.97]
Ruban 2021 85 -1.90 9.80 85 -5.40 9.69 - 3.50 [ 0.57; 6.43]
Abu Dayyeh 2022 58 -3.31 11.97 72 0.06 10.34 — -3.37 [-7.27; 0.53]
Random effects model 801 768 < -3.28 [-5.72; -0.84]
Test for effect in subgroup: t47 =-2.84 (p = 0.01)
Test for subgroup differences: Xf =043,df=1(p =0.51)
20 -10 0 10 20
Favours surgical Favours Non-surgical
Surgery Control

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl

> 12 months

Dixon 2008 30 -0.70  11.10 30 -0.90 11.10 0.20 [-5.42; 5.82]

O'Brien 2010 24 -6.00 9.40 18 -6.90 12.50 0.90 [-5.99; 7.79]

Dixon 2012 30 -1.10 12.53 30 -3.50 13.20 —— 2.40 [-4.11; 8.91]

Wentworth 2014 23 -5.70 9.94 25 -2.80 1042 —a— -2.90 [-8.66; 2.86]

Schauer 2014 97 -5.27  12.00 40 -6.48 12.33 —— 1.21 [-3.30; 5.72]

lkramudin 2015 60 -8.00 13.75 59 -4.00 1249 —M -4.00 [-8.72; 0.72]

Xiang 2018 36 -1.90 7.55 34 1.70 8.05 i -3.60 [-7.26; 0.06]

Ikramudin 2018 57 -6.00 11.14 56 -2.00 11.14 — -4.00 [-8.11; 0.11]

Simonson 2019 18 -3.80 6.64 22 -0.50 7.44 M -3.30 [-7.67; 1.07]

Courcoulas 2020 41 -2.69 4.85 20 -0.60 2.56 :L -2.09 [-3.95; -0.23]

Schiavon 2020 50 -0.20 7.91 50 2.00 8.12 -2.20 [-5.34; 0.94]

Mingrone 2021 40 -9.60 13.07 15 -8.70 18.80 — -0.90 [-11.24; 9.44]

Ruban 2021 85 -1.90 9.80 85 -5.40 9.69 E s 3.50 [ 0.57; 6.43]

Abu Dayyeh 2022 58 -3.31 11.97 72 0.06 10.34 - -3.37 [-7.27; 0.53]

Schiavon 2024 50 -2.90 10.16 50 228 10.09 - -5.18 [-9.15; -1.21]

Random effects model 699 606 @ -1.75 [ -3.22; -0.27]

Test for effect in subgroup: t14 =-2.53 (p = 0.02)

<12 months

Nordstrand 2012 49 -11.00 8.70 41 -2.00 8.87 . -9.00 [-12.65; -5.35]

Schauer 2012 99 -3.54 9.25 41 -450 8.50 # 0.96 [-2.22; 4.14]

Tur 2013 30 -290 11.29 71 -1.48  11.29 -1.42 [-6.24; 3.40]

Ikramudin 2013 60 -10.00 13.11 60 -5.00 11.79 - -5.00 [ -9.46; -0.54]

Halperin 2014 19 -5.10 9.74 19 -2.10  10.18 —— -3.00 [-9.34; 3.34]

Koehestanie 2014 38 -10.00 10.37 39 -5.00 10.03 —H -5.00 [-9.56; -0.44]

Parikh 2014 20 0.10 10.70 24 -0.20 12.30 —— 0.30 [-6.50; 7.10]

Schavion 2018 50 -0.60 8.19 50 2.60 10.82 8 -3.20 [-6.96; 0.56]

Schavion 2019 50 -8.80 24.80 50 10.00 27.60 —— -18.80 [-29.08; -8.52]

Ospanov 2021 40 -17.97 6.76 20 -5.80 5.51 E 3 -12.17  [-15.37; -8.97]

Random effects model 455 415 > -5.19  [-9.11; -1.26]

Test for effect in subgroup: tg = -2.99 (p = 0.02)

Test for subgroup differences: Xf =3.40,df=1 (p = 0.07)
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Supplemental Figure 5. Forest plot illustrating the subgroup analysis of surgical versus non-

surgical methods by type of surgery, focusing on diastolic blood pressure.

Surgery Control
Study Total Mean SD Total Mean sD Mean Difference MD 95%-Cl
RYGB
Nordstrand 2012 49 -11.00 8.70 41 -2.00 8.87 —— -9.00 [-12.85; -5.35]
Schauer 2012 50 -3.50 9.00 41 -4.50 8.50 —— 1.00 [-2.60; 4.60]
lkramudin 2013 60 -10.00 13.11 60 -5.00 11.79 —a— -5.00 [-9.46; -0.54]
Halperin 2014 19 -5.10 9.74 19 -2.10  10.18 — -3.00 [-9.34; 3.34]
Schauer 2014 48 -425 10.57 40 -6.48 1233 e 2.23 [-2.62; 7.08]
lkramudin 2015 60 -8.00 13.75 59 -4.00 1249 —— -4.00 [-8.72; 0.72]
lkramudin 2018 57 -6.00 11.14 56 -2.00 11.14 —a -4.00 [-8.11; 0.11]
Schavion 2018 50 -0.60 8.19 50 2.60 10.82 — -3.20 [-6.96; 0.56]
Schavion 2019 50 -8.80 24.80 50 10.00 2760 — -18.80 [-29.08; -8.52]
Courcoulas 2020 20 -6.92 242 20 -0.60 2.56 - -6.32 [-7.86;-4.78]
Schiavon 2020 50 -0.20 7.91 50 2.00 8.12 -2.20 [-5.34; 0.94]
Mingrone 2021 20 -6.00 13.40 15 -8.70  18.80 —r 2.70 [-8.48; 13.88]
Schiavon 2024 50 -2.90 10.16 50 2.28 10.09 —a— -5.18 [-9.15;-1.21]
Random effects model 583 551 > -3.96 [ -6.50; -1.41]
Test for effect in subgroup: t4, =-3.38 (p < 0.01)
LAGB
Dixon 2008 30 -0.70  11.10 30 -090 11.10 0.20 [-5.42; 5.82]
O'Brien 2010 24 -6.00 9.40 18 -6.90 1250 0.90 [-5.99; 7.79]
Dixon 2012 30 -1.10 12,53 30 -3.50 13.20 —r— 2.40 [-4.11; 8.91]
Wentworth 2014 23 -5.70 9.94 25 -2.80 1042 —— -2.90 [-8.66; 2.86]
Xiang 2018 36 -1.90 7.55 34 1.70 8.05 — -3.60 [-7.26; 0.06]
Simonson 2019 18 -3.80 6.64 22 -0.50 744 — -3.30 [-7.67; 1.07]
Courcoulas 2020 21 1.54 2.21 20 -0.60 2.56 f 214 [ 0.67; 3.61]
Random effects model 182 179 -0.53 [-3.06; 2.00]
Test for effect in subgroup: t; =-0.51 (p = 0.63)
DJBL/BPD
Tur 2013 30 290 11.29 71 -1.48  11.29 —— -1.42 [-6.24; 3.40]
Koehestanie 2014 38 -10.00 10.37 39 -5.00 10.03 —- -5.00 [-9.56; -0.44]
Mingrone 2021 20 -13.20 12.00 15 -8.70  18.80 — & -450  [-15.37; 6.37]
Ruban 2021 85 -1.90 9.80 85 -5.40 9.69 i 3.50 [ 0.57; 6.43]
Random effects model 173 210 e -1.13 [-7.68; 5.43]
Test for effect in subgroup: t; =-0.55 (p = 0.62)
Sleeve gastrectomy
Schauer 2012 49 -3.60 9.60 41 -4.50 8.50 0.90 [-2.84; 4.64]
Parikh 2014 20 0.10 10.70 24 -0.20  12.30 0.30 [-6.50; 7.10]
Schauer 2014 49 -6.27  13.30 40 -6.48 12.33 0.21 [-5.13; 5.55]
Random effects model 118 105 0.61 [-0.39; 1.60]

Test for effect in subgroup: t, =2.64 (p = 0.12)
Test for subgroup differences: X§ =16.03, df =3 (p <0.01)
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Supplemental Figure 6. Forest plot illustrating the subgroup analysis of surgical versus non-

surgical methods by follow-up duration, focusing on fasting blood sugar.

Surgery Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl
>1 and 52 year
Dixon 2008 30 -51.20 37.60 30 -18.40 41.20 E 3 -32.80 [-52.76; -12.84]
O'Brien 2010 24 -6.80 20.00 18 2.80 9.00 -9.60 [-18.62; -0.58]
Dixon 2012 30 0.60 38.68 30 11.30 37.70 -10.70 [-30.03; 8.63]
Wentworth 2014 23 -5.50 2463 25 -2.00 46.71 -3.50 [-24.39; 17.39]
lkramudin 2015 60 -102.60 52.10 59 -45.00 96.67 - -57.60 [-85.57;-29.63]
Azevedo 2019 10 -122.00 93.05 10 37.00 76.49 — -159.00 [-233.66; -84.34]
Abu Dayyeh 2022 57 -6.11 23.81 79 14.42 4.10 -20.53 [-26.78; -14.28]
Random effects model 234 251 - -30.12 [-67.26; 7.02]
Test for effect in subgroup: tg=-1.98 (p = 0.09)
>2 year
Schauer 2014 97 -68.06  73.62 40 -6.16  95.73 - -61.90 [-94.99; -28.81]
lkramudin 2018 57 -90.00 66.55 56 -37.00 5451 E 3 -53.00 [-75.41;-30.59]
Simonson 2019 18 -37.40  56.00 22 -1460 63.38 —- -22.80 [-59.82; 14.22]
Courcoulas 2020 M -42.08  16.81 20 -10.00 17.44 -32.08 [-41.29; -22.87]
Schiavon 2020 50 -13.10 9.15 50 1.80 10.38 -14.90 [-18.74; -11.06]
Mingrone 2021 40 -76.50  59.00 15 -48.60 63.00 -27.90 [-64.65; 8.85]
Schiavon 2024 50 -10.30 18.11 50 7.19 18.35 -17.49 [-24.64;-10.34]
Random effects model 353 253 L 4 -29.65 [ -45.34; -13.95]
Test for effect in subgroup: t5 =-4.62 (p < 0.01)
£1 year
Schauer 2012 99 -80.70  68.25 41 -25.00 53.00 L 3 -55.70 [-76.77; -34.63]
Tur 2013 30 -15.40 2344 71 -765 3769 -1.75 [-19.88; 4.38]
lkramudin 2013 60 -103.20 63.81 60 -52.20 59.25 R 3 -51.00 [-73.03; -28.97]
Halperin 2014 19 -48.00 21.68 19 0.00 21.06 = -48.00 [-61.59; -34.41]
Parikh 2014 20 -50.10 4440 24 13.30 77.80 —— -63.40  [-100.11; -26.69]
Schavion 2018 50 -16.50 15.90 50 -1.60 9.90 -14.90 [-20.09; -9.71]
Ospanov 2021 40 -27.18  67.68 20 -558  11.70 R -21.60 [-43.19; -0.01]
Random effects model 318 285 <> -34.97 [-55.26; -14.68]
Test for effect in subgroup: tg=-4.22 (b < 0.01)
Test for subgroup differences: Xg =0.27,df=2(p =0.88) ‘ ‘ ‘ ‘
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Supplemental Figure 7. Forest plot illustrating the subgroup analysis of surgical versus non-
surgical methods by type of surgery, focusing on fasting blood sugar.

Surgery Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl
Sleeve gastrectomy
Schauer 2012 49 -75.00 61.10 41 -25.00 53.00 L -50.00 [-73.58;-26.42]
Parikh 2014 20 -50.10 4440 24 13.30 77.80 —— -63.40 [-100.11; -26.69]
Schauer 2014 49 -60.00 70.23 40 -6.16  95.73 —— -53.84 [-89.43; -18.25]
Azevedo 2019 10 -122.00 93.05 10 37.00 76.49 — -159.00  [-233.66; -84.34]
Random effects model 128 115 —— -67.08 [-128.63; -5.53]
Test for effect in subgroup: t; =-3.47 (p = 0.04)
RYGB
Schauer 2012 50 -86.30 74.80 41 -25.00 53.00 . -61.30 [-87.63; -34.97]
lkramudin 2013 60 -103.20 63.81 60 -52.20 59.25 - -51.00 [-73.03; -28.97]
Halperin 2014 19 -48.00 2168 19 0.00 21.06 - -48.00 [-61.59; -34.41]
Schauer 2014 48 -76.30 76.80 40 6.16  95.73 — -70.14 [-106.91; -33.37]
lkramudin 2015 60 -102.60 52.10 59 -45.00 96.67 . -57.60 [-85.57;-29.63]
lkramudin 2018 57 -90.00 66.55 56 -37.00 5451 - -53.00 [-75.41;-30.59]
Schavion 2018 50 -16.50  15.90 50 -1.60 9.90 -14.90 [-20.09; -9.71]
Courcoulas 2020 20 -49.10 15.96 20 -10.00 17.44 - -39.10 [-49.46; -28.74]
Schiavon 2020 50 -13.10 9.15 50 1.80 10.38 -14.90 [-18.74;-11.06]
Mingrone 2021 20 -710.20 5760 15 -48.60 63.00 — -21.60 [-62.27; 19.07]
Schiavon 2024 50 -10.30  18.11 50 7.19 18.35 L -17.49 [-24.64;-10.34]
Random effects model 484 460 L 2 -37.90 [-51.32; -24.49]
Test for effect in subgroup: t,g =-6.29 (p < 0.01)
LAGB
Dixon 2008 30 -51.20 37.60 30 -18.40 4120 - -32.80 [-52.76; -12.84]
O'Brien 2010 24 -6.80 20.00 18 2.80 9.00 l -9.60 [-18.62; -0.58]
Dixon 2012 30 0.60 38.68 30 1130 37.70 -10.70 [-30.03; 8.63]
Wentworth 2014 23 -5.50 2463 25 -2.00 46.71 - -3.50 [-24.39; 17.39]
Simonson 2019 18 -37.40 56.00 22 -14.60 63.38 — -22.80 [-59.82; 14.22]
Courcoulas 2020 21 -3540 15.08 20 -10.00 17.44 = -25.40 [-35.40; -15.40]
Random effects model 146 145 L4 -16.98 [ -28.39; -5.56]
Test for effect in subgroup: t; = -3.82 (p = 0.01)
DJBL/BPD
Tur 2013 30 -1540 2344 71 -765 3769 -1.75 [-19.88; 4.38]
Mingrone 2021 20 -82.80 6120 15 -48.60 63.00 -34.20 [-75.86; 7.46]
Random effects model 50 86 -13.16  [-148.70; 122.38]

Test for effect in subgroup: t; =-1.23 (p = 0.43)
Test for subgroup differences: Xg =13.80,df =3 (p <0.01)
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Supplemental Figure 8. Forest plot illustrating the subgroup analysis of surgical versus non-
surgical methods by follow-up duration, focusing on HbAlc.

Test for effect in subgroup: tq =-6.47 (p <0.01)

Surgery Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl
>1 and S2 year
Dixon 2008 30 -1.81 124 30 -0.38  1.26 -1.43  [-2.06; -0.80]
Dixon 2012 30 -025 172 30 0.04 095 - -0.29 [-0.99; 041]
Wentworth 2014 23 -0.80 069 25 0.00 1.21 . 3 -0.80 [-1.35;-0.25]
Ikramudin 2015 60 -310  1.73 59 -1.20 265 - -1.90  [-2.71;-1.09]
Azevedo 2019 10 -3.80 1.82 10 0.30 1.35 —— -410  [-5.50;-2.70]
Ruban 2021 85 -0.80 3.15 85 -0.80 295 T 0.00 [-0.92; 0.92]
Abu Dayyeh 2022 55 -0.36 0.66 80 013 045 -0.49  [-0.69;-0.29]
Random effects model 293 319 ~a -1.20 [-2.41; 0.01]
Test for effect in subgroup: tg =-2.42 (p = 0.05)
>2 year
Schauer 2014 97 250 2.00 40 -0.60 250 — -1.90 [-2.77,-1.03]
Ikramudin 2018 57 250 1.73 56 -1.10  1.73 i -1.40 [-2.04;-0.76]
Simonson 2019 18 -0.82 162 22 0.23 1.80 —l— -1.05  [-2.11; 0.01]
Courcoulas 2020 41 -1.02  0.56 20 077 042 -1.79  [-2.04; -1.54]
Schiavon 2020 50 -050 0.28 50 -0.04 032 -0.46  [-0.58;-0.34]
Mingrone 2021 40 -2.15 160 15 -0.80 1.00 = _u -1.35  [-2.06; -0.64]
Schiavon 2024 50 -0.32 067 50 024 067 -0.56  [-0.82;-0.30]
Random effects model 353 253 <@ -1.17 [-1.71; -0.63]
Test for effect in subgroup: tg =-5.27 (p < 0.01)
=1 year
Schauer 2012 99 290 169 41 -1.40 1.50 B -1.50 [-2.07;-0.93]
Liang 2013 31 -450 1.08 70 -3.40 137 L -1.10  [-1.60; -0.60]
Tur 2013 30 -0.70 0.80 71 -0.41 165 R} -0.29 [-0.77; 0.19]
Ikramudin 2013 60 =320 173 60 -1.80 1.73 - -1.40 [-2.02;-0.78]
Halperin 2014 19 -195 0.78 19 -0.04 079 R -1.91  [-2.41;-1.41]
Koehestanie 2014 38 -1.30 093 39 -0.40 1.18 E 3 -0.90 [-1.37;-0.43]
Parikh 2014 20 -1.20  1.10 24 0.10 1.50 —— -1.30  [-2.07;-0.53]
Cummings 2016 15 -1.30 140 17 0.00 090 —— -1.30  [-2.13;-0.47]
Schavion 2018 50 048 0.38 50 -0.14 042 -0.34 [-0.50;-0.18]
Ospanov 2021 40 -1.42 095 20 -0.38 0.81 : -1.04  [-1.50; -0.58]
Random effects model 402 411 < -1.07 [-1.44; -0.70]

I

Test for subgroup differences: xg =0.16,df =2 (p = 0.92)
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Supplemental Figure 9. Forest plot illustrating the subgroup analysis of surgical versus non-
surgical methods by type of surgery, focusing on HbAlc.

Surgery Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl
Sleeve gastrectomy
Schauer 2012 49 -290 1.80 41 -1.40 150 S B -1.50 [-2.18;-0.82]
Parikh 2014 20 -1.20  1.10 24 0.10 1.50 - -1.30 [-2.07;-0.53]
Schauer 2014 49 -250 2.10 40 -0.60 2.50 —- -1.90 [-2.87;-0.93]
Azevedo 2019 10 -3.80 1.82 10 0.30 1.35 —— -410  [-5.50; -2.70]
Random effects model 128 115 —_— -2.09 [-4.02; -0.15]
Test for effect in subgroup: t3 =-3.43 (p = 0.04)
RYGB
Schauer 2012 50 290 1.60 41 -1.40 1.50 —a -1.50 [-2.14;-0.86]
Liang 2013 31 -450 1.08 70 -3.40 1.37 - -1.10  [-1.60; -0.60]
lkramudin 2013 60 -3.20 1.73 60 -1.80 1.73 & -1.40 [-2.02;-0.78]
Halperin 2014 19 -1.95 0.78 19 -0.04 0.79 -+ -1.91  [-2.41;-1.41]
Schauer 2014 48 250 1.90 40 060 250 —a— -1.90 [-2.84;-0.96]
lkramudin 2015 60 -3.10  1.73 59 -1.20 265 —— -1.90 [-2.71;-1.09]
Cummings 2016 15 -1.30  1.40 17 0.00 0.90 —a— -1.30  [-2.13;-0.47]
lkramudin 2018 57 250 1.73 56 -1.10 173 — -1.40 [-2.04;-0.76]
Schavion 2018 50 -0.82 1.62 50 0.23 1.80 —— -1.05  [-1.72;-0.38]
Courcoulas 2020 20 -1.46  0.39 20 0.77 042 L -2.23  [-2.48;-1.98]
Schiavon 2020 50 -0.50 0.28 50 -0.04 032 -0.46  [-0.58;-0.34]
Mingrone 2021 20 -1.90 1.60 15 -0.80 1.00 —— -1.10  [-1.96; -0.24]
Schiavon 2024 50 -0.32 067 50 024 067 = -0.56 [-0.82;-0.30]
Random effects model 530 547 * -1.34 [-1.68; -1.00]
Test for effect in subgroup: t, =-8.55 (p < 0.01)
LAGB
Dixon 2008 30 -1.81  1.24 30 -0.38 1.26 - -1.43  [-2.06; -0.80]
Dixon 2012 30 025 172 30 0.04 095 5B -0.29 [-0.99; 0.41]
Wentworth 2014 23 -0.80 0.69 25 0.00 1.21 . 3 -0.80 [-1.35;-0.25]
Courcoulas 2020 21 062 035 20 0.77 042 -1.39  [-1.63;-1.19]
Random effects model 104 105 - -1.03 [-1.86; -0.20]
Test for effect in subgroup: t3 =-3.94 (p = 0.03)
DJBL/BPD
Tur 2013 30 -0.70 0.80 71 -041 165 | -0.29 [-0.77; 0.19]
Koehestanie 2014 38 -1.30 093 39 040 1.18 : -0.90 [-1.37;-0.43]
Mingrone 2021 20 240 1.60 15 -0.80 1.00 —- -1.60 [-2.46;-0.74]
Ruban 2021 85 -0.80 3.15 85 -0.80 295 —— 0.00 [-0.92; 0.92]
Random effects model 173 210 - -0.69 [-1.74; 0.37]
Test for effect in subgroup: t; =-2.08 (p = 0.13)
Test for subgroup differences: Xg =5.74,df =3 (p =0.13) ‘ ' ‘ '
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Supplemental Figure 10. Forest plot illustrating the subgroup analysis of surgical versus
non-surgical methods by follow-up duration, focusing on HDL.

Surgery Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl
>1 and 2 year
Dixon 2008 30 1260 9.80 30 260 6.10 s 5 10.00 [ 5.87;14.13]
O'Brien 2010 24 9.30 14.70 18 3.90 6.00 - 5.40 [-1.10; 11.90]
Dixon 2012 30 5.40 19.88 30 270 13.61 —i— 2.70 [-5.92; 11.32]
Wentworth 2014 23 1170 2148 25 1.95 13.91 — 9.75 [-0.58; 20.08]
lkramudin 2015 60 7.80 18.52 59 0.00 13.86 —- 7.80 [ 1.93;13.67]
Xiang 2018 36 3.90 11.60 34 3.90 11.60 0.00 [-5.44; 5.44]
Azevedo 2019 10 12.00 13.00 10 -4.00 8.89 Z—I— 16.00 [ 6.24;25.76]
Ruban 2021 85 3.90 5.85 85 1.56 8.58 2.34 [ 0.13; 4.55]
Abu Dayyeh 2022 56 5.91 12.02 79 -249 10.03 : 3 8.40 [ 4.55;12.25]
Random effects model 354 370 @ 6.30 [ 2.83; 9.76]
Test for effect in subgroup: tg =4.19 (p < 0.01)
>2 year
Schauer 2014 97 3485 29.06 40 460 2068 —Hl— 3025 [21.62;38.88]
lkramudin 2018 57 11.00 1212 56 4.00 9.17 . 3 7.00 [ 3.04;10.96]
Simonson 2019 18 10.00 7.98 22 2.60 8.24 - 7.40 [ 2.36; 12.44]
Courcoulas 2020 41 1435 422 20 6.54 2.94 7.81 [ 5.99; 9.63]
Schiavon 2020 50 17.00 13.02 50 3.60 13.55 - 1340 [ 8.19;18.61]
Mingrone 2021 40 7.80 9.81 15 3.90 7.80 - 3.90 [-1.08; 8.88]
Schiavon 2024 50 17.38 16.28 50 6.55 14.24 i 10.83 [ 4.83;16.83]
Random effects model 353 253 - 1094 [ 3.33; 18.55]
Test for effect in subgroup: ts = 3.52 (p = 0.01)
=1 year
Schauer 2012 99 1210 9.97 41 4.40 9.30 E 3 7.70 [ 4.24;11.16]
Liang 2013 31 1240 572 70 4.60 4.37 = 7.80 [ 5.54;10.06]
Tur 2013 30 2.00 10.48 7" 4.00 11.31 i -2.00 [-6.58; 2.58]
lkramudin 2013 60 7.80 18.52 60 0.00 13.86 —- 7.80 [ 1.95; 13.65]
Halperin 2014 19 10.20 7.16 19 0.40 7.57 i 9.80 [ 5.11;14.49]
Koehestanie 2014 38 0.00 13.58 39 -390 11.80 - 3.90 [-1.79; 9.59]
Parikh 2014 20 2.60 12.50 24 6.00 2760 — -3.40 [-15.73; 8.93]
Cummings 2016 15 1546 11.60 17 773 10.23 — 7.73 [ 0.11; 15.35]
Schavion 2018 50 9.80 13.70 50 1.80 6.80 R 3 8.00 [ 3.76;12.24]
Random effects model 362 391 &> 6.03 [ 2.84; 9.22]
Test for effect in subgroup: tg =4.35 (p < 0.01)
Test for subgroup differences: Xg =2.16,df =2 (p =0.34) ‘ ‘ ‘ ‘ ‘ ‘
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Supplemental Figure 11. Forest plot illustrating the subgroup analysis of surgical versus

non-surgical methods by type of surgery, focusing on HDL.

Surgery Control
Study Total Mean SD Mean SD Mean Difference MD 95%-CI
Sleeve gastrectomy
Schauer 2012 49 11.60 9.50 4.40 9.30 7.20 [ 3.30; 11.10]
Parikh 2014 20 2.60 12.50 6.00 27.60 -3.40  [-15.73; 8.93]
Schauer 2014 49 35.00 30.98 460 20.68 3040 [19.62;41.18]
Azevedo 2019 10 12.00 13.00 -4.00 8.89 16.00 [ 6.24;25.76]
Random effects model 128 12.55 [-9.70; 34.79]
Test for effect in subgroup: {3=1.80 (p = 0.17)
RYGB
Schauer 2012 50 12.60 10.50 4.40 9.30 8.20 [ 4.13;12.27]
Liang 2013 31 1240 572 4.60 4.37 7.80 [ 5.54;10.06]
Ikramudin 2013 60 7.80 18.52 0.00 13.86 7.80 [ 1.95; 13.65]
Halperin 2014 19 10.20 7.16 0.40 7.57 9.80 [ 5.11; 14.49]
Schauer 2014 48 34.70 27.29 460 20.68 30.10 [20.07;40.13]
Ikramudin 2015 60 7.80 18.52 0.00 13.86 7.80 [ 1.93;13.67]
Cummings 2016 15 1546 11.60 7.73 10.23 7.73 [ 0.11; 15.35]
Ikramudin 2018 57 11.00 12.12 4.00 9.17 7.00 [ 3.04; 10.96]
Schavion 2018 50 9.80 13.70 1.80 6.80 8.00 [ 3.76; 12.24]
Courcoulas 2020 20 17.70 276 6.54 2.94 11.16 [ 9.39; 12.93]
Schiavon 2020 50 17.00 13.02 3.60 13.55 13.40 [ 8.19;18.61]
Mingrone 2021 20 7.80 11.70 3.90 7.80 3.90 [-2.57; 10.37]
Schiavon 2024 50 17.38 16.28 6.55 14.24 10.83 [ 4.83;16.83]
Random effects model 530 9.35 [ 6.95; 11.75]
Test for effect in subgroup: t1, = 8.48 (p < 0.01)
LAGB
Dixon 2008 30 1260 9.80 2.60 6.10 10.00 [ 5.87;14.13]
O'Brien 2010 24 9.30 14.70 3.90 6.00 5.40 [-1.10; 11.90]
Dixon 2012 30 5.40 19.88 2.70 13.61 2.70 [-5.92;11.32]
Wentworth 2014 23 11.70 21.48 1.95 13.91 9.75 [ -0.58; 20.08]
Xiang 2018 36 3.90 11.60 3.90 11.60 0.00 [-5.44; 5.44]
Simonson 2019 18 10.00 7.98 2.60 8.24 7.40 [ 2.36; 12.44]
Courcoulas 2020 21 11.16  2.57 6.54 2.94 462 [ 2.93; 6.31]
Random effects model 182 5.61 [ 2.42; 8.80]
Test for effect in subgroup: {5 =4.30 (p < 0.01)
DJBL/BPD
Tur 2013 30 2.00 10.48 4.00 11.31 -2.00 [-6.58; 2.58]
Koehestanie 2014 38 0.00 13.58 -3.90 11.80 3.90 [-1.79; 9.59]
Mingrone 2021 20 7.80 7.80 3.90 7.80 3.90 [-1.32; 9.12]
Ruban 2021 85 3.90 5.85 1.56 8.58 2.34 [ 0.13; 4.55]
Random effects model 173 1.98 [-1.60; 5.55]

Test for effect in subgroup: {3=1.76 (p = 0.18)

Test for subgroup differences: Xg =22.88,df =3 (p <0.01)

Favours Non-surgical

Favours Surgical

26



Supplemental Figure 12. Forest plot illustrating the subgroup analysis of surgical versus
non-surgical methods by follow-up duration, focusing on LDL.

Surgery Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl
>1 and <2 year
Wentworth 2014 23 -11.70  54.21 25 -23.40 49.92 —— 11.70  [-17.86; 41.26]
lkramudin 2015 60 -19.30 41.61 59 -156.50 4943 -3.80 [-20.23; 12.63]
Xiang 2018 36 -1.70 2710 34 -3.90 33.02 -3.80 [-18.00; 10.40]
Azevedo 2019 10 -11.00 17.00 10 3.00 30.80 -14.00 [-35.80; 7.80]
Ruban 2021 85 -5.85  28.86 85 -6.07 31.98 -0.78 [-9.94; 8.38]
Abu Dayyeh 2022 56 -0.75  30.18 79 -3.71 23.16 2.96 [-6.45; 12.37]
Random effects model 270 292 -0.71 [-6.13; 4.72]
Test for effect in subgroup: t5 =-0.34 (p = 0.75)
>2 year
Schauer 2014 97 15.68 53.05 40 2.50 29.91 — i 13.18 [-0.87; 27.23]
lkramudin 2018 57 -19.00 32.42 56 -5.00 38.35 —— -14.00  [-27.10; -0.90]
Simonson 2019 18 3.60 29.96 22 5.30 33.94 —— -1.70 [-21.52; 18.12]
Courcoulas 2020 41 -8.50 8.86 20 -19.30 8.25 | § 10.80 [ 6.28; 15.32]
Schiavon 2020 50 -34.50 35.10 50 6.20 36.07 —— -40.70  [-54.65; -26.75]
Mingrone 2021 40 -1.20 1.38 15 -1.40 1.10 0.20 [-0.50; 0.90]
Schiavon 2024 50 -26.70  39.21 50 -12.36  38.23 ﬁ -14.34  [-29.52; 0.84]
Random effects model 353 253 -6.21 [-23.25; 10.83]
Test for effect in subgroup: tg =-0.89 (p = 0.41)
=1 year
Schauer 2012 99 1472  50.50 41 3.30 38.00 —— 11.42 [-3.89; 26.73]
Liang 2013 31 -72.30  21.76 70 -20.75 25.00 —- -51.55 [-61.19; -41.91]
Tur 2013 30 -35.80 28.70 71 1.06 32.03 —— -36.86  [-49.55; -24.17]
Ikramudin 2013 60 -2320 37.16 60 -1550 46.89 —— -7.70 [-22.84; 7.44]
Halperin 2014 19 -5.40 2562 19 8.60 27.08 —— -14.00  [-30.76; 2.76]
Koehestanie 2014 38 3.90 37.23 39 -390 34.30 — 7.80 [-8.20; 23.80]
Parikh 2014 20 20.00 44.50 24 -10.20 52.50 —— 30.20 [ 1.54; 58.86]
Schavion 2018 50 -34.60 29.51 50 -4.30  35.51 —— -30.30 [-43.10; -17.50]
Random effects model 347 374 —_— -12.75 [-35.33; 9.83]
Test for effect in subgroup: t; =-1.34 (p = 0.22)
Test for subgroup differences: Xg =1.98,df =2 (p =0.37) ‘ ‘ ' ‘ ‘ ‘
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Supplemental Figure 13. Forest plot illustrating the subgroup analysis of surgical versus

non-surgical methods by type of surgery, focusing on LDL.

Surgery Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl
Sleeve gastrectomy
Schauer 2012 49 17.20 52.90 41 3.30 38.00 13.90 [-4.93; 32.73]
Parikh 2014 20 20.00 4450 24 -10.20 52.50 —— 30.20 [ 1.54; 58.86]
Schauer 2014 49 1450 52.16 40 2.50 29.91 12.00 [-5.30; 29.30]
Azevedo 2019 10 -11.00 17.00 10 3.00 30.80 -14.00 [-35.80; 7.80]
Random effects model 128 115 9.51 [-17.82; 36.84]
Test for effect in subgroup: t3=1.11 (p = 0.35)
RYGB
Schauer 2012 50 12.30 48.60 41 3.30 38.00 9.00 [-8.80; 26.80]
Liang 2013 31 -72.30  21.76 70 -20.75 25.00 -51.85  [-61.19; -41.91]
lkramudin 2013 60 -23.20 37.16 60 -15.50 46.89 -71.70 [-22.84; 7.44]
Halperin 2014 19 -5.40 25.62 19 8.60 27.08 -14.00 [-30.76; 2.76]
Schauer 2014 48 16.90 54.47 40 2.50 29.91 14.40 [-3.58; 32.38]
lkramudin 2015 60 -19.30 4161 59 -15.50 49.43 -3.80 [-20.23; 12.63]
lkramudin 2018 57 -19.00 32.42 56 -5.00 38.35 -14.00 [-27.10; -0.90]
Schavion 2018 50 -3460 29.51 50 -4.30 3551 -30.30  [-43.10; -17.50]
Courcoulas 2020 20 -9.43 8.28 20 -19.30 8.26 9.87 [ 4.75; 14.99]
Schiavon 2020 50 -3450 35.10 50 6.20 36.07 -40.70  [-b4.65; -26.75]
Mingrone 2021 20 -0.30 1.10 15 -1.40 1.10 1.10 [ 0.36; 1.84]
Schiavon 2024 50 -26.70  39.21 50 -12.36  38.23 -14.34  [-29.52; 0.84]
Random effects model 515 530 -12.03 [-25.14; 1.08]
Test for effect in subgroup: t; =-2.02 (p = 0.07)
LAGB
Wentworth 2014 23 -11.70 5421 25 -23.40 49.92 11.70 [-17.86; 41.26]
Xiang 2018 36 -7.70  27.10 34 -3.90 33.02 -3.80 [-18.00; 10.40]
Simonson 2019 18 3.60 29.96 22 5.30 33.94 -1.70 [-21.52; 18.12]
Courcoulas 2020 21 -7.62 9.51 20 -19.30 8.26 11.68 [ 6.24; 17.12]
Random effects model 98 101 5.42 [-7.95; 18.79]
Test for effect in subgroup: t3=1.29 (p =0.29)
DJBL/BPD
Tur 2013 30 -35.80 28.70 Al 1.06 32.03 -36.86  [-49.55; -24.17]
Koehestanie 2014 38 3.90 37.23 39 -3.90 3430 7.80 [-8.20; 23.80]
Mingrone 2021 20 -2.10 1.00 15 -1.40 1.10 -0.70 [-1.41;, 0.01]
Ruban 2021 85 -5.85 2886 85 -5.07  31.98 -0.78 [-9.94; 8.38]
Random effects model 173 210 -7.56  [-38.69; 23.56]

Test for effect in subgroup: t3 =-0.77 (p = 0.50)

Test for subgroup differences: Xg =7.57,df =3 (p = 0.06)
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Supplemental Figure 14. Forest plot illustrating the subgroup analysis of surgical versus

non-surgical methods by follow-up duration, focusing on total cholesterol.

Surgery Control
Study Total Mean SD Mean SD Mean Difference MD 95%-Cl
>1 and <2 year
Dixon 2008 30 3.60 5160 -0.40 3140 4.00 [-17.61; 25.61]
Dixon 2012 30 6.30 5435 15.80 66.83 -9.50 [-40.32; 21.32]
Wentworth 2014 23 -5.50 42.83 -17.10 53.51 11.60 [-15.72; 38.92]
Ikramudin 2015 60 -27.00 54.29 -15650 67.10 -11.50 [-33.45; 10.45]
Xiang 2018 36 -390  29.19 0.00 39.22 -3.90 [-20.17; 12.37]
Azevedo 2019 10 -39.00 39.00 37.00 73.65 -76.00 [-127.65; -24.35]
Ruban 2021 85 -6.63 34.71 -6.63  40.17 0.00 [-11.29; 11.29]
Abu Dayyeh 2022 56 3.38 3371 -6.11  32.08 9.49 [ -1.82; 20.80]
Random effects model 330 0.10 [-11.12; 11.33]
Test for effect in subgroup: t; = 0.02 (p = 0.98)
>2 year
|kramudin 2018 57 -22.00 36.17 -10.00 50.58 -12.00 [-28.24; 4.24]
Simonson 2019 18 540  33.78 120 38.00 420 [-18.06; 26.46]
Courcoulas 2020 41 -9.12 7.69 -16.70 8.24 7.58 [ 3.27; 11.89]
Mingrone 2021 40 -60.70 64.86 -62.40 46.80 11.70  [-19.36; 42.76]
Random effects model 156 2.73 [-12.88; 18.33]
Test for effect in subgroup: t; = 0.56 (p = 0.62)
1 year
Schauer 2012 99 -3.03  45.19 -3.90 42.20 0.87 [-14.82; 16.56]
Liang 2013 31 -80.50 18.45 -26.70 32.84 -63.80 [-63.87;-43.73]
Tur 2013 30 -32.20 3572 0.00 35.04 -32.20 [-47.36; -17.04]
lkramudin 2013 60 -27.00 4551 -27.10 58.62 0.10 [-18.68; 18.88]
Halperin 2014 19 -3.20  30.08 8.30 31.64 -11.50  [-31.13; 8.13]
Koehestanie 2014 38 0.00  36.00 0.00  45.06 0.00 [-18.19; 18.19]
Parikh 2014 20 11.80 54.80 -19.50 58.30 31.30 [ -2.18; 64.78]
Ospanov 2021 40 -64.35 3549 -9.75  20.67 -54.60 [-68.85; -40.35]
Random effects model 337 -16.75 [-41.25; 7.75]

Test for effect in subgroup: t; =-1.62 (p = 0.15)
Test for subgroup differences: XZ =2091,df =2 (p =0.23)
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Supplemental Figure 15. Forest plot illustrating the subgroup analysis of surgical versus

non-surgical methods by type of surgery, focusing on total cholesterol.

Surgery Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-CI
Sleeve gastrectomy L
Schauer 2012 49 0.60 43.90 41 -390 4220 4.50 [-13.33; 22.33]
Parikh 2014 20 11.80 54.80 24 -19.50 58.30 —i— 31.30 [ -2.18; 64.78]
Azevedo 2019 10 -39.00 39.00 10 37.00 7365 — -76.00  [-127.65; -24.35]
Random effects model 79 75 -10.11  [-143.99; 123.76]
Test for effect in subgroup: ¢, =-0.33 (p = 0.78)
RYGB
Schauer 2012 50 -6.60 46.60 41 -3.90 4220 -2.70 [-20.97; 15.57]
Liang 2013 31 -80.50 18.45 70 -26.70 3284 - I -53.80 [-63.87; -43.73]
lkramudin 2013 60 -27.00 45.51 60 -27.10 58.62 0.10 [-18.68; 18.88]
Halperin 2014 19 -3.20 30.08 19 8.30 31.64 —- -11.50 [-31.13; 8.13]
Ikramudin 2015 60 -27.00 54.29 59 -15.50 67.10 — -11.50 [-33.45; 10.45]
|kramudin 2018 57 -22.00 36.17 56 -10.00 50.58 — -12.00 [-28.24; 4.24]
Courcoulas 2020 20 -11.30 791 20 -16.70 8.24 5.40 [ 0.39; 10.41]
Mingrone 2021 20 -7.80 46.80 15 -62.40 46.80 54.60 [ 23.27; 85.93]
Random effects model 317 340 -5.58 [ -29.65; 18.50]
Test for effect in subgroup: ¢ =-0.55 (p = 0.60)
LAGB
Dixon 2008 30 3.60 51.60 30 -0.40  31.40 —— 4.00 [-17.61; 25.61]
Dixon 2012 30 6.30 54.35 30 1580 66.83 — -9.50 [-40.32; 21.32]
Wentworth 2014 23 -6.60 4283 25 -17.10 53.51 —— 11.60 [-156.72; 38.92]
Xiang 2018 36 -3.90 2919 34 0.00 39.22 -3.90 [-20.17; 12.37]
Simonson 2019 18 5.40 33.78 22 1.20 38.00 4.20 [-18.06; 26.46]
Courcoulas 2020 21 -7.05 7.06 20 -16.70 8.24 9.65 [ 4.94; 14.36]
Random effects model 158 161 6.09 [ -0.68; 12.85]
Test for effect in subgroup: t5 =2.31 (p = 0.07)
DJBL/BPD
Tur 2013 30 -32.20 35.72 7 0.00 35.04 R = -32.20 [-47.36; -17.04]
Koehestanie 2014 38 0.00 36.00 39 0.00 45.06 0.00 [-18.19; 18.19]
Mingrone 2021 20 -93.60 50.70 15 -62.40 46.80 -31.20 [-63.68; 1.28]
Ruban 2021 85 -6.63 3471 85 -6.63  40.17 0.00 [-11.29; 11.29]
Random effects model 173 210 -14.05 [ -43.10; 14.99]
Test for effect in subgroup: t; =-1.54 (p = 0.22)
Test for subgroup differences: Xg =5.63,df=3 (p =0.13) ‘ ‘ !
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Supplemental Figure 16. Forest plot illustrating the subgroup analysis of surgical versus
non-surgical methods by follow-up duration, focusing on triglyceride.

Surgery Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl
>1 and £2 year
Dixon 2008 30 -71.70 92.90 30 -2.10 120.60 I -69.60 [-124.07;-15.13]
O'Brien 2010 24 -52.00 38.00 18 -32.00 83.00 — -20.00 [ -61.25; 21.25]
Wentworth 2014 23 -37.60 85.81 25 -14.10 69.69 i -23.50 [ -67.95; 20.95]
lkramudin 2015 60 -80.00 84.87 59 -17.00  115.87 —— -63.00 [ -99.54; -26.46]
Xiang 2018 36 -2040 12918 34 4.50 154.05 L -24.90 [ -91.70; 41.90]
Azevedo 2019 10 -248.00 54.03 10 354.00 898.98 — -602.00 [-1160.19; -43.81]
Ruban 2021 85 -28.80 92.70 85 18.00 64.80 —— -46.80 [ -70.84; -22.76]
Abu Dayyeh 2022 56 -9.71 38.83 79 6.09 41.04 —— -15.80 [ -29.41; -2.19]
Random effects model 324 340 e -35.55 [ -59.22; -11.89]
Test for effect in subgroup: t; = -3.55 (p < 0.01)
>2 year
Schauer 2014 97 -34.18 37.87 40 -16.83 47.51 —— -17.35 [ -33.89; -0.81]
lkramudin 2018 57 -83.00 102.13 56 -28.00 117.89 — & -55.00 [ -95.70; -14.30]
Simonson 2019 18 -33.20 61.33 22 -20.10 67.44 — -13.10 [ -563.08; 26.86]
Courcoulas 2020 41 -60.68 21.64 20 -9.33 14.75 - -51.35 [ -60.61; -42.09]
Schiavon 2020 50 -84.20 55.24 50 -20.80 57.71 —— -63.40 [ -85.54; -41.26]
Mingrone 2021 40 -71.20 79.47 15 -62.30 53.40 — -8.90 [ -45.46; 27.66]
Schiavon 2024 50 -66.14 69.48 50 -9.62 67.79 —— -56.52 [ -83.43; -29.61]
Random effects model 353 253 —_ = -39.72 [ -60.84; -18.60]
Test for effect in subgroup: fg =-4.60 (p < 0.01)
=1 year
Schauer 2012 99 -67.59 90.96 41 -30.66 55.31 —— -36.93 [ -61.58; -12.28]
Liang 2013 31 -238.40 102.09 70 -100.27  108.81 <« -138.13  [-182.19; -94.07]
Tur 2013 30 -23.80 58.15 4l -13.47 62.99 —— -10.33 [ -35.78; 15.12]
lkramudin 2013 60 -145.00 44.35 60 -73.00  138.07 i -72.00 [-108.69; -35.31]
Halperin 2014 19 -47.00 34.23 19 -5.00 36.61 —— -42.00 [ -64.54; -19.46]
Koehestanie 2014 38 26.50 130.00 39 -26.50  100.33 — 53.00 [ 1.04;104.96]
Parikh 2014 20 -52.10 96.70 24 -21.90 79.00 = -30.20 [ -83.07, 22.67]
Cummings 2016 15 -53.15 53.88 17 -70.84  115.83 — & 17.69 [ -43.75; 79.13]
Schavion 2018 50 -81.50 105.00 50 -22.90 70.50 — -58.60 [ -93.66; -23.54]
Ospanov 2021 40 -65.70 58.50 20 -3.60 8.10 —— -62.10 [ -80.57; -43.63]
Random effects model 402 411 —_— T -40.03 [ -75.69; -4.37]
Test for effect in subgroup: tg =-2.54 (p = 0.03)
Test for subgroup differences: X; =0.11,df =2 (p = 0.94) ‘ ‘ ' ‘ ‘ ‘
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Supplemental Figure 17. Forest plot illustrating the subgroup analysis of surgical versus
non-surgical methods by type of surgery, focusing on triglyceride.

Surgery Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl
Sleeve gastrectomy
Schauer 2012 49 -60.33 91.65 41 -30.66 55.31 —— -29.67 [ -60.41; 1.07]
Parikh 2014 20 -52.10 96.70 24 -21.90 79.00 B -30.20 [ -83.07; 22.67]
Schauer 2014 49 -30.16 34.52 40 -16.83 47.51 —— -13.33 [ -30.94; 4.28]
Azevedo 2019 10 -248.00 54.03 10 354.00 89898 —_— -602.00 [-1160.19; -43.81]
Random effects model 128 115 —==sn— -18.76 [ -50.20; 12.68]
Test for effect in subgroup: t3 =-1.90 (p =0.15)
RYGB
Schauer 2012 50 -75.00 90.60 4 -30.66 55.31 —_— -44.34 [ -74.63;-14.05]
Liang 2013 31 -238.40 102.09 70 -100.27 108.81 - -138.13  [-182.19;-94.07]
lkramudin 2013 60 -145.00 44.35 60 -73.00 138.07 — -72.00 [-108.69; -35.31]
Halperin 2014 19 -47.00 34.23 19 -5.00 36.61 — -42.00 [ -64.54; -19.46]
Schauer 2014 48 -38.13 40.86 40 -16.83 47.51 — -21.30 [ -40.02; -2.58]
lkramudin 2015 60 -80.00 84.87 59 -17.00 115.87 B -63.00 [ -99.54; -26.46]
Cummings 2016 15 -53.15 53.88 17 -70.84  115.83 - 17.69 [ -43.75; 79.13]
lkramudin 2018 57 -83.00 102.13 56 -28.00 117.89 B -55.00 [ -95.70; -14.30]
Schavion 2018 50 -81.50  105.00 50 -22.90 70.50 I -58.60 [ -93.66; -23.54]
Courcoulas 2020 20 -78.00 13.74 20 -9.33 14.75 —— -68.67 [ -77.50; -59.84]
Schiavon 2020 50 -84.20 55.24 50 -20.80 57.71 —— -63.40 [ -85.54; -41.26]
Mingrone 2021 20 -35.60 62.30 15 -62.30 53.40 —_— 26.70 [ -11.72; 65.12]
Schiavon 2024 50 -66.14 69.48 50 -9.62 67.79 —_— -56.52 [ -83.43;-29.61]
Random effects model 530 547 e -50.26 [ -73.33; -27.19]
Test for effect in subgroup: t;, = -4.75 (p < 0.01)
LAGB
Dixon 2008 30 -71.70 92.90 30 -2.10 120.60 S — -69.60 [-124.07;-15.13]
O'Brien 2010 24 -52.00 38.00 18 -32.00 83.00 — -20.00 [ -61.25; 21.25]
Wentworth 2014 23 -37.60 85.81 25 -14.10 69.69 — -23.50 [ -67.95; 20.95]
Xiang 2018 36 -20.40  129.18 34 4.50 154.05 = -24.90 [ -91.70; 41.90]
Simonson 2019 18 -33.20 61.33 22 -20.10 67.44 — -13.10 [ -53.06; 26.86]
Courcoulas 2020 21 -44.20 13.14 20 -9.33 14.75 i -34.87 [ -43.44; -26.30]
Random effects model 152 149 - -33.70 [ -42.34; -25.06]
Test for effect in subgroup: t5=-10.02 (p < 0.01)
DJBL/BPD
Tur 2013 30 -23.80 58.15 71 -13.47 62.99 —— -10.33 [ -35.78; 15.12]
Koehestanie 2014 38 26.50 130.00 39 -26.50  100.33 — 53.00 [ 1.04;104.96]
Mingrone 2021 20 -106.80  80.10 15 -62.30 53.40 — -44.50 [ -88.80; -0.20]
Ruban 2021 85 -28.80 92.70 85 18.00 64.80 —— -46.80 [ -70.84; -22.76]
Random effects model 173 210 -15.26 [ -85.38; 54.87]

Test for effect in subgroup: t;=-0.69 (p = 0.54)
Test for subgroup differences: X§ =542, df =3 (p =0.14)
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Sensitivity Analysis

Supplemental Table 2. Sensitivity analysis using a fixed-effect model, including only studies
with more than 50 cases per arm.

Variable

Systolic Blood
pressures (mmHg)

Diastolic Blood
pressures (mmHg)

Fasting Blood Sugar
(mag/dl)

Hemoglobin Alc

LDL-cholesterol

Group

Fixed

Low risk
of bias

More 50
per arm

Fixed

Low risk
of bias

More 50
per arm

Fixed

Low risk
of bias

More 50
per arm

Fixed

Low risk
of bias

More 50
per arm

Fixed

Number
of studies

17

10

25

15

10

21

15

24

18

Mean difference

-3.921

-4.716

-2.939

-2.912

-2.907

-3.208

-19.254

-32.622

-26.2411

-0.702

-1.248

-0.765

-0.145

95% ClI
(Lower limit)

-5.219

-6.677

-7.199

-3.709

-4.033

-6.214

-21.451

-46.414

-42.1181

-0.770

-1.626

-1.269

-0.823

95% ClI
(Upper limit)

-2.624

-2.755

1.3211

-2.114

-1.782

-0.202

-17.056

-18.830

-10.3641

-0.633

-0.869

-0.261

0.532

P
value'?

<.001

<.001

15

<.001

<.001

.039

<.001

<.001

0.005

<.001

<.001

.008

.67

Heterogeneity

(1)

66.7%

18.3%

73.5%

73.4%

0.0%

70.1%

81.2%

82.5%

78.4%

89.4%

91.5%

78.8%

91.8%

33

P value®

<.001

0.23

<.001

<.001

0.46

<.001

<.001

<.001

<.001

<.001

<.001

<.001

<.001



Low risk
of bias

More 50
per arm

HDL-cholesterol Fixed

Low risk
of bias

More 50
per arm

Total Cholesterol Fixed

Low risk
of bias

More 50
per arm

Triglyceride Fixed

Low risk
of bias

More 50
per arm

1 p value of MD between surgical and non-surgical treatments of variables based on the fixed effect model
2 p value of MD between surgical and non-surgical treatments of variables based on the random effect model

3 p value of heterogeneity based on Cochran’s Q

10

25

10

20

25

10

-9.493

-8.364

6.835

7.756

9.6806

-4.461

-5.302

-0.207

-40.722

-46.000

-45.012

-20.830

-20.632

6.014

6.506

4.8016

-7.352

-18.256

-8.726

-45.636

-65.058

-59.722

1.844

3.903

7.655

9.006

14.5597

-1.570

7.652

8.312

-35.809

-26.943

-30.302

.09

15

<.001

<.001

<.01

.002

.39

.95

<.001

<.001

<.001

93.1%

84.2%

73.1%

29.5%

83.1%

90.8%

90.1%

14.6%

74.5%

73.1%

70.5%

34

<.001

<.001

<.001

A1

<.001

<.001

<.001

.32

<.001

<.001

<.001



Supplemental Figure 18. Forest plot illustrating the sensitivity analysis using the leave-one-

out method for systolic blood pressure.

Mean Difference

Mean Difference

Study P-value Tau2 Tau 12 IV, Random, 95% CI IV, Random, 95% CI
Omitting Courcoulas 2020 <0.01 2298 479 66% -433[-6.93;-1.721 —l—
Omitting Abu Dayyeh 2022 <0.01 2405 490 68% -453[-7.16;-1.90] ———
Omitting Cummings 2016 <0.01 2028 450 66% -4.17 [-6.63; -1.71] —.—
Omitting Dixon 2008 <0.01 2337 4.83 68% -453[-7.13;-1.92] ——
Omitting Dixon 2012 <0.01 2286 4.78 68% -460[-7.18;-2.03) —l—
Omitting Halperin 2014 <0.01 2150 464 67% -4.25[-6.78; -1.71] —.—
Omitting Koehestanie 2014 <0.01 2346 4.84 68% -450[-7.11;-1.89] ——
Omitting Mingrone 2021 <0.01 2237 473 68% -456[-7.12;-2.00] —l—
Omitting Nordstrand 2012 <0.01 1550 394 61% -3.89 [-6.18; -1.59] —i—
Omitting Tur 2013 <0.01 2344 484 68% -4.46 [-7.07; -1.85] —.—
Omitting Wentworth 2014 <0.01 2327 482 68% -454[-7.13;-1.94] —l—
Omitting Xiang 2018 <0.01 2384 488 68% -451[-7.13;-1.89] —I——
Omitting lkramudin 2015 <0.01 2271 477 68% -471[-7.28;2.13] —l—
Omitting lkramudin 2013 <0.01 2338 4.84 68% -4.63 [-7.24; -2.03] —.—
Omitting lkramudin 2018 <0.01 2311 481 68% -4.69[-7.29; -2.100 —l——
Omitting Schavion 2018 <0.01 2375 4.87 68% -450[-7.12;-1.88) ———
Omitting Simonson 2019 <0.01 2297 479 68% -4.66 [-7.25; -2.08] —.—
Omitting Schavion 2019 <0.01 2027 450 66% -419[-6.59;-1.79] —l—
Omitting Schiavon 2024 <0.01 2311 481 67% -437[-6.97;-1.771 ——
Omitting Schiavon 2020 <0.01 2345 484 68% -459[-7.19;-1.98] —M—
Omitting O'Brien 2010 <0.01 2092 457 66% -4.79 [-7.23; -2.34] —.—
Omitting Ospanov 2021 <0.01 2052 453 66% -418[-6.66;-1.700 —l——
Omitting Parikh 2014 <0.01 2292 479 68% -456[-7.14;-1.971 ——
Omitting Ruban 2021 <0.01 9.08 3.01 45% -5.14 [-7.31; -2.98] —-—
Omitting Schauer 2012 <0.01 2254 475 67% -4741[-7.32;-217] ——
Omitting Schauer 2014 <0.01 2323 4.82 68% -460[-7.20;-2.01] —l——
Total (95% ClI) <0.01 2196 4.69 67% -4.51 [-7.00; -2.01] f | |
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Supplemental Figure 19. Forest plot illustrating the sensitivity analysis using the leave-one-

out method for diastolic blood pressure.

Mean Difference

Mean Difference

Study P-value Tau2 Tau 12 IV, Random, 95% CI IV, Random, 95% CI
Omitting Courcoulas 2020 <0.01 1167 342 74% -3.10[-4.92; -1.28] ———
Omitting Abu Dayyeh 2022 <0.01 1156 340 75% -3.03 [-4.84; -1.21] —-—
Omitting Dixon 2008 <0.01 11.07 3.33 74% -3.16 [-4.94;-1.38] —l—
Omitting Dixon 2012 <0.01 1064 326 74% 321[-495;,-1471 ——
Omitting Halperin 2014 <0.01 11.34 337 75% -3.04 [-4.84; -1.24] —.—
Omitting Koehestanie 2014 <0.01 11.32 337 74% -2.96 [-4.75;-1.16] ———
Omitting Mingrone 2021 <0.01 11.07 3.33 74% -3.08[-4.86;-1.30] —l—
Omitting Nordstrand 2012 <0.01 953 3.09 71% -2.74 [-4.45; -1.04] ——
Omitting Tur 2013 <0.01 1137 3.37 74% -3.11 [-4.91; -1.31] —.—
Omitting Wentworth 2014 <0.01 11.39 337 75% -3.05[-4.85;-1.24] —l—
Omitting Xiang 2018 <0.01 1157 340 74% -3.01[-4.83;-1.200 ——
Omitting Ikramudin 2015 <0.01 1144 338 74% -3.00[-4.81;-1200 ——
Omitting Ikramudin 2013 <0.01 1133 3.37 74% -2.96 [-4.75; -1.16] —.—
Omitting Ikramudin 2018 <0.01 1149 339 74% -3.00[-4.80;-1.19] —l—
Omitting Schavion 2018 <0.01 1158 340 75% -3.03[-485;-1221 ———
Omitting Simonson 2019 <0.01 1151 339 75% -3.03 [-4.84; -1.22] —-—
Omitting Schavion 2019 <0.01 949 3.08 72% -2.77 [-4.31; -1.24] —l—
Omitting Schiavon 2024 <0.01 1131 3.36 74% 294[-474;-1.14] ——
Omitting Schiavon 2020 <0.01 1159 340 74% -3.08[-4.90;-127] ———
Omitting O'Brien 2010 <0.01 1097 3.31 74% -3.16 [-4.93; -1.39] —.—
Omitting Ospanov 2021 <0.01 586 242 59% -2.52 [-4.03; -1.02] ——
Omitting Parikh 2014 <0.01 1106 3.33 74% -3.14[-4.92;-1371 ——
Omitting Ruban 2021 <0.01 857 293 67% -3.40[-5.07; -1.74] —l—
Omitting Schauer 2012 <0.01 1059 325 73% -3.25[-5.01;-1.48] —l—
Omitting Schauer 2014 <0.01 10.70 3.27 74% -322[-498;-146] —l—
Total (95% CI) <0.01 10.81 3.29 73% -3.04 [-4.77; -1.31] f |
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Supplemental Figure 20. Forest plot illustrating the sensitivity analysis using the leave-one-
out method for fasting blood sugar.

Mean Difference

Mean Difference

Study P-value Tau2 Tau 12 IV, Random, 95% CI IV, Random, 95% CI
Omitting Azevedo 2019 <0.01 25482 1596 80% -28.61[-37.56;-19.66] —I—
Omitting Courcoulas 2020 <0.01 34427 1855 81% -30.63[-42.30;-18.97] —l—
Omitting Abu Dayyeh 2022 <0.01 34037 1845 82% -31.36[-42.96;-19.77] —l—
Omitting Dixon 2008 <0.01 33726 1836 82% -30.56[-42.13;-18.99] —l—
Omitting Dixon 2012 <0.01 31921 17.87 82% -31.56[-42.84;-20.29] —.—
Omitting Halperin 2014 <0.01 300.80 17.34 79% -29.31[-4057;-18.06] —M—
Omitting Mingrone 2021 <0.01 328.46 18.12 82% -30.69[-42.11;-19.26] —l—
Omitting Tur 2013 <0.01 30295 17.41 82% -31.79[-42.92; -20.66] —l—
Omitting Wentworth 2014 <0.01 300.78 17.34 82% -31.72[-42.73;-20.71] —.—
Omitting Ikramudin 2015 <0.01 28756 16.96 81% -29.15[-40.11;-18.19] —l—
Omitting lkramudin 2013 <0.01 29894 1729 81% -29.36[-40.52;-18.20) —l—
Omitting Ikramudin 2018 <0.01 29268 17.11 81% -29.22[-40.30;-18.13] —-—
Omitting Schavion 2018 <0.01 32596 18.05 82% -31.64[-43.07;-2021] —l—
Omitting Simonson 2019 <0.01 32838 1812 82% -30.85[-42.25;-19.44] —l—
Omitting Schiavon 2024 <0.01 33367 1827 82% -31.51[-43.02;-19.99] —l—
Omitting Schiavon 2020 <0.01 32577 18.05 81% -31.65[-43.08;-20.22] —.—
Omitting O'Brien 2010 <0.01 307.44 1753 81% -31.79[-42.99;-20.58] —l—
Omitting Ospanov 2021 <0.01 33625 1834 82% -31.11[-42.62;-19.60] —l—
Omitting Parikh 2014 <0.01 28840 16.98 81% -29.24[-40.11;-18.37] ——
Omitting Schauer 2012 <0.01 279.70 16.72 80% -28.92[-39.86; -17.98] —.—
Omitting Schauer 2014 <0.01 28561 16.90 81% -29.15[-40.02;-18.28] —l—
Total (95% CI) <0.01 309.35 17.59 81% -30.44 [-41.29; -19.60] f
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Supplemental Figure 21. Forest plot illustrating the sensitivity analysis using the leave-one-

out method for HbA1C.

Mean Difference Mean Difference
Study P-value Tau2 Tau 12 IV, Random, 95% CI IV, Random, 95% CI
Omitting Azevedo 2019 <0.01 0.25 050 89% -1.03 [-1.28; -0.79] —.—
Omitting Courcoulas 2020 <0.01 0.33 057 84% -1.07[-1.38;-0.76] —l—
Omitting Abu Dayyeh 2022 <0.01 0.35 059 90% -1.14 [-1.46; -0.83] —l—
Omitting Cummings 2016 <0.01 0.37 060 90% -1.10 [-1.42; -0.78] —.—
Omitting Dixon 2008 <0.01 0.36 060 90% -1.10[-1.42;-0.78] —M—
Omitting Dixon 2012 <0.01 0.34 059 90% -1.14 [-1.45;-083] —l—
Omitting Halperin 2014 <0.01 0.32 057 89% -1.07[-1.38;-0.76] ——
Omitting Koehestanie 2014 <0.01 0.37 061 90% -1.12 [-1.44; -0.80] —.—
Omitting Liang 2013 <0.01 0.37 061 90% -1.11[-1.44;-0.79] ——
Omitting Mingrone 2021 <0.01 0.37 060 90% -1.10[-1.42;-0.78] —l—
Omitting Tur 2013 <0.01 0.33 058 90% -1.15[-1.46; -0.84] —l—
Omitting Wentworth 2014 <0.01 037 061 90% -1.13 [-1.45; -0.80] —.—
Omitting Ikramudin 2015 <0.01 034 058 89% -1.08[-1.39;-0.771 —M—
Omitting Ikramudin 2013 <0.01 0.36 060 90% -1.10[-1.42;-0.78] ——
Omitting Ikramudin 2018 <0.01 0.36 060 90% -1.10 [-1.42; -0.78] —-—
Omitting Schavion 2018 <0.01 0.33 057 89% -1.15 [-1.46; -0.84] —.—
Omitting Simonson 2019 <0.01 036 060 90% -1.11[-1.43;-0.79) —l—
Omitting Schiavon 2024 <0.01 036 060 90% -1.14 [-1.46;-0.82] —l—
Omitting Schiavon 2020 <0.01 0.34 059 8%% -1.14 [-1.46; -0.83] —.—
Omitting Ospanov 2021 <0.01 0.37 061 90% -112[-1.44;-0.79) —l—
Omitting Parikh 2014 <0.01 037 061 90% -1.10[-1.42;-0.78] ——
Omitting Ruban 2021 <0.01 0.33 058 90% -1.14 [-1.45; -0.84] —l—
Omitting Schauer 2012 <0.01 0.36 060 89% -1.09 [-1.41; -0.77] —-—
Omitting Schauer 2014 <0.01 0.34 058 89% -1.08[-1.39;-0.771 —l—
Total (95% Cl) <0.01 035 0.59 89% -1.11 [-1.41; -0.80] -‘l-
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Supplemental Figure 22. Forest plot illustrating the sensitivity analysis using the leave-one-

out method for HDL ) )

Mean Difference Mean Difference
Study P-value Tau2 Tau 12 IV, Random, 95% CI IV, Random, 95% CI
Omitting Azevedo 2019 <0.01 1742 417 73% 7.17 [4.83; 9.50] ——
Omitting Courcoulas 2020 <0.01 2039 452 74% 7.38[4.91; 9.86] —.—
Omitting Abu Dayyeh 2022 <0.01 2004 448 74% 7.35[4.89; 9.82] ——
Omitting Cummings 2016 <0.01 1953 442 74% 7.39 [4.95; 9.83] ——
Omitting Dixon 2008 <0.01 1945 441 74% 7.27 [4.83; 9.72] —.—
Omitting Dixon 2012 <0.01 1881 434 74% 7.53 [5.13; 9.93] ——
Omitting Halperin 2014 <0.01 1950 442 74% 7.29[4.84; 9.73] ——
Omitting Koehestanie 2014 <0.01 1919 438 74% 7.54 [5.11; 9.97] ——
Omitting Liang 2013 <0.01 2035 451 74% 7.38 [4.91; 9.86] —.—
Omitting Mingrone 2021 <0.01 1920 438 74% 7.55[5.12; 9.98] ——
Omitting Tur 2013 <0.01 1297 360 69% 7.77 [5.57; 9.97] ——
Omitting Wentworth 2014 <0.01 19.03 436 74% 7.34[4.92; 9.76] ——
Omitting Xiang 2018 <0.01 1652 406 72% 7.68 [5.36; 10.01] —.—
Omitting Ikramudin 2015 <0.01 19.80 445 74% 7.38 [4.93; 9.84] —l—
Omitting lkramudin 2013 <0.01 1980 445 74% 7.38[4.93; 9.84] ——
Omitting lkramudin 2018 <0.01 2014 449 74% 7.42[4.96; 9.89] —.—
Omitting Schavion 2018 <0.01 2005 448 74% 7.37[4.91; 9.84] —.—
Omitting Simonson 2019 <0.01 1996 447 74% 7.40[4.95; 9.86] ——
Omitting Schiavon 2024 <0.01 19.02 436 74% 7.26 [4.83; 9.68] ——
Omitting Schiavon 2020 <0.01 1720 415 72% 7.12[4.75; 9.48] —.—
Omitting O'Brien 2010 <0.01 1956 442 74% 7.47 [5.04; 9.91] ——
Omitting Parikh 2014 <0.01 1771 421 73% 7.58 [5.26; 9.90] ——
Omitting Ruban 2021 <0.01 1751 418 67% 7.67 [5.28; 10.06] —.—
Omitting Schauer 2012 <0.01 2020 449 74% 7.39[4.92; 9.86] ——
Omitting Schauer 2014 <0.01 774 278 62% 6.72 [5.06; 8.38] —
Total (95% CI) <0.01 18.25 427 73% 7.39 [6.06; 9.72] <
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Supplemental Figure 23. Forest plot illustrating the sensitivity analysis using the leave-one-
out method for LDL.

Mean Difference Mean Difference
Study P-value Tau2 Tau 12 IV, Random, 95% CI IV, Random, 95% CI
Omitting Azevedo 2019 0.12 35229 1877 92%  -7.45[-16.93; 2.03] —-——
Omitting Courcoulas 2020 0.06 33253 1824 91% -8.84[-18.15; 0.47] —M——
Omitting Abu Dayyeh 2022 0.08 34996 1871 92% -8.32[-17.80; 1.16] ——M—
Omitting Halperin 2014 0.12 35401 1882 92% -7.41[-16.92; 2.09) —MW—
Omitting Koehestanie 2014 0.07 34239 1850 92% -8.50[-17.88; 0.88] —-—-
Omitting Liang 2013 0.17 230.59 1519 86% -5.44[-13.49; 2.61] ——
Omitting Mingrone 2021 0.09 35434 1882 92% -8.19[-17.72; 134 —M—1
Omitting Tur 2013 0.16 308.87 1757 91% -6.25[-15.21; 2.71] —a—
Omitting Wentworth 2014 0.07 339.72 1843 92% -8.42[-17.71; 0.88] —-—-
Omitting Xiang 2018 0.10 35551 18.85 92% -7.92[-17.45; 161 ———
Omitting Ikramudin 2015 0.10 35473 1883 92% -7.91[-17.43; 1.61] ——
Omitting lkramudin 2013 0.11 356.26 18.87 92%  -7.72[-17.25; 1.82] —-——
Omitting Ikramudin 2018 012 35512 18.84 92% -7.39[-16.91; 2.13] —M—1
Omitting Schavion 2018 0.15 32857 1813 91% -6.57[-15.77; 263] —W——F
Omitting Simonson 2019 0.09 35242 1877 92% -7.99[-17.49; 1.50) ——W—
Omitting Schiavon 2024 0.12 354.29 18.82 92%  -7.39[-16.90; 2.12] —-——
Omitting Schiavon 2020 0.16 29785 1726 91% -6.11[-14.91; 2.69] —l—
Omitting Parikh 2014 0.04 31163 1765 92% -9.11[-17.91;-0.30) —lF—
Omitting Ruban 2021 0.09 35462 18.83 92% -8.10[-17.63; 1.42] —M—
Omitting Schauer 2012 0.06 33531 1831 92% -8.70[-18.00; 0.59] —.—
Omitting Schauer 2014 0.06 33061 18.18 92% -8.83[-18.08; 0.42] —M——
Total (95% CI) 0.09 33593 18.33 92% -7.74[-16.78; 1.29] #—— : | |
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Supplemental Figure 24. Forest plot illustrating the sensitivity analysis using the leave-one-

out method for total cholesterol.

Mean Difference

Mean Difference

Study P-value Tau2 Tau 12 IV, Random, 95% CI IV, Random, 95% CI
Omitting Azevedo 2019 0.17 396.32 1991 91% -7.05[-17.49; 3.39] —-——
Omitting Courcoulas 2020 0.10 44541 2110 88% -9.70[-21.46;2.00) ——W——
Omitting Abu Dayyeh 2022 0.10 440.93 21.00 91% -975[-21.45;1.94] ————
Omitting Dixon 2008 0.12 45321 2129 91% -9.28 [-21.07; 2.50] —-——
Omitting Dixon 2012 0.14 457.04 2138 91% -8.59[-20.42;3.23] ———1—
Omitting Halperin 2014 0.15 463.02 2152 91% -8.47[-20.36;3.42) —W—1
Omitting Koehestanie 2014 0.12 459.35 2143 91% -911[-20.96;275] ——M———
Omitting Liang 2013 0.25 290.83 17.05 83% -5.72 [-15.91; 4.46] ——-——
Omitting Mingrone 2021 0.10 441.73 21.02 91% -9.48[-21.10;2.14] ————71
Omitting Tur 2013 0.20 426.81 2066 91% -726[-18.79; 4271 ———F
Omitting Wentworth 2014 0.10 441.07 21.00 91% -9.55 [-21.18; 2.07] —-——
Omitting Xiang 2018 0.13 463.67 2153 91% -8.90[-20.80;3.01] ——1
Omitting lkramudin 2015 0.15 461.75 2149 91% -8.48[-20.36;3.40) —M——
Omitting Ikramudin 2013 0.12 459.02 2142 91% -911[-20.96;2.75] ——W———
Omitting Ikramudin 2018 0.15 46458 2155 91% -8.43 [-20.34; 3.48] —.——
Omitting Simonson 2019 0.12 45280 2128 91% -9.28 [-21.06;2.50) ——M—1
Omitting Ospanov 2021 024 31149 1765 89% -5.91 [-16.19; 4.36] ——
Omitting Parikh 2014 0.07 40626 20.16 91% -10.18[-21.26;0.89] ——M——
Omitting Ruban 2021 0.12 46153 2148 91% -9.16 [-21.05; 2.73] —-——
Omitting Schauer 2012 0.12 459.10 2143 91% -9.18[-21.04;268] ————
Total (95% ClI) 0.12 432,92 20.81 91% -8.64 [-19.85; 2.58] l*-— : |
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Supplemental Figure 25. Forest plot illustrating the sensitivity analysis using the leave-one-
out method for triglyceride.

Mean Difference

Mean Difference

Study P-value Tau2 Tau 12 IV, Random, 95% CI IV, Random, 95% CI
Omitting Azevedo 2019 <0.01 660.14 2569 74% -39.47[-53.53;-25.40] ——
Omitting Courcoulas 2020 <0.01 72542 2693 74% -38.99[-54.61;-23.38] —.—
Omitting Abu Dayyeh 2022 <0.01 66845 2585 71% -41.19[-56.49;-25.88] —l—
Omitting Cummings 2016 <0.01 62738 2505 75% -41.19[-55.84;-26.55] —l—
Omitting Dixon 2008 <0.01 677.56 26.03 75% -38.86[-54.02;-23.71] —.—
Omitting Halperin 2014 <0.01 73030 27.02 76% -39.58[-55.20;-23.97] —l—
Omitting Koehestanie 2014 <0.01 47130 2171 72% -42.48[-55.58;-29.39] —l—
Omitting Liang 2013 <0.01 370.66 19.25 69% -36.80[-49.00;-24.61] —l—
Omitting Mingrone 2021 <0.01 660.58 2570 75% -41.04[-56.16;-25.92] —.—
Omitting Tur 2013 <0.01 65131 2552 74% -41.26[-56.40;-26.13] —l—
Omitting Wentworth 2014 <0.01 697.08 2640 75% -40.31[-55.66;-24.95] —l—
Omitting Xiang 2018 <0.01 687.90 26.23 75% -40.07 [-55.34;-24.81] ——
Omitting Ikramudin 2015 <0.01 68767 2622 75% -38.75[-54.05;-23.46] —.—
Omitting Ikramudin 2013 <0.01 66035 2570 75% -38.40[-53.50;-23.31] —l—
Omitting Ikramudin 2018 <0.01 70230 2650 75% -39.13[-54.52;-23.74] ——
Omitting Schavion 2018 <0.01 698.19 2642 75% -38.91[-54.28;-23.54] —-—
Omitting Simonson 2019 <0.01 676.35 26.01 75% -40.78[-55.99;-25.57] —l—
Omitting Schiavon 2024 <0.01 70530 2656 75% -38.88[-54.33;-23.43] —l—
Omitting Schiavon 2020 <0.01 680.87 26.09 74% -38.46[-53.78;-23.14] —M—
Omitting O'Brien 2010 <0.01 69238 26.31 75% -40.48[-55.81;-25.16] —.—
Omitting Ospanov 2021 <0.01 684.80 26.17 74% -38.46[-53.82;-23.10] —l—
Omitting Parikh 2014 <0.01 698.63 2643 75% -40.01[-55.37;-24.65] ——
Omitting Ruban 2021 <0.01 72542 26.93 75% -39.34[-54.92; -23.76] —-—
Omitting Schauer 2012 <0.01 72766 26.98 76% -39.85[-55.44;-24.25] —l—
Omitting Schauer 2014 <0.01 67912 26.06 73% -41.04[-56.39;-25.69] —ll—
Total (95% CI) <0.01 661.39 2572 74% -39.75[-54.46; -25.03] l‘
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Meta-Regression

Supplemental Table 3. The findings of meta-regression analyses

Main Variable Predictor variable

Year of publication

Follow-up duration

Systolic Blood pressures

Sample size

BMI

Year of publication

Follow-up duration

Diastolic Blood pressures

Sample size

Age

BMI

Year of publication

Follow- ration
Fasting Blood Sugar olow-up duratio

Sample size

Amount of heterogeneity
accounted for

0.0%

0.0%

47.54%

0.0%

4.02%

0.0%

0.0%

9.4%

0.0%

0.0%

0.0%

0.0%

0.0%

Residual heterogeneity (12)

66.72%

66.03%

49.05%

67.3%

64.56%

71.60%

71.00%

68.88%

72.93%

72.68%

91.32%

91.11%

91.12%

Test of
moderator (P
value)

.87

.01

.52

.32

.23

48

.29

.82

.88

.67

.90

.65
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Age

BMI

Year of publication

Follow-up duration

Hemoglobin Alc Sample size

Age

BMI

Year of publication

Follow-up duration

LDL-cholesterol Sample size

Age

BMI

Year of publication

Follow-up duration

HDL-cholesterol Sample size

Age

BMI

14.24%

17.73%

1.73%

0.0%

11.65%

7.56%

7.79%

0.0%

0.0%

0.0%

3.05%

0.0%

0.0%

0.0%

0.0%

0.0%

20.64%

89.52%

89.36%

90.91%

91.04%

89.96%

89.68%

90.65%

94.07%

90.92%

93.7%

91.71%

91.24%

80.44%

80.24%

80.12%

81.00%

75.24%

.18

.08

.38

.61

.09

.37

13

97

.59

.76

19

42

.90

.76

74

.79
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Year of publication

Follow-up duration

Total Cholesterol Sample size

BMI

Year of publication

Follow-up duration

Triglyceride Sample size

Age

BMI

0.0%

3.56%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

12.31%

88.87%

85.98%

88.47%

89.27%

89.38%

80.11%

78.9%

79.44%

80.57%

76.95%

97

.29

81

.87

.62

.89

.78

44

.70

13
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Supplemental Figure 26. Bubble plot of the meta-regression analysis evaluating sample size

as a covariate in the final mean difference of systolic blood pressure.
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Publication Bias

Supplemental Figure 27. Funnel plot for systolic blood pressure.

Funnel Plot with Trim and Fill Adjustment
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Supplemental Figure 28. Funnel plot for diastolic blood pressure.

Funnel Plot with Trim and Fill Adjustment

Standard Errer
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Supplemental Figure 29. Funnel plot for fasting blood sugar.
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Supplemental Figure 30. Funnel plot for HbA1C.
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Supplemental Figure 31. Funnel plot for HDL.

Funnel Plot with Trim and Fill Adjustment

Standard Error
3.145 1572

477

6.289

Effect Size (Mean Difference in HOL)

Supplemental Figure 32. Funnel plot for LDL.

Funnel Plot with Trim and Fill Adjustment
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Supplemental Figure 33. Funnel plot for Total cholesterol.

Funnel Plot with Trim and Fill Adjustment

Standard Error
13477 6.588

19.785

26.354

T T
-80 -60 -40 ~20 0

Effect Size (Mean Difference in Tchol)

Supplemental Figure 34. Funnel plot for Triglycerides.

Funnel Plot with Trim and Fill Adjustment
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Summary of Findings

Supplemental Table 4. GRADE summary of findings table.

Certainty assessment

Ne of Risk . .
" Study Inconsisten Indirectnes
studie desian of ¢ s
s 9 bias ¥
25 randomise sgﬁ;u not serious not serious
d trials
s
randomise not
21 A seriou not serious not serious
d trials
s
) not
24 randomise seriou not serious not serious
d trials
s
randomise m.)t . .
25 3 seriou not serious not serious
d trials
s
randomise not
21 ’ seriou serious? not serious
d trials
s
randomise nqt . .
26 B seriou not serious not serious
d trials
s
. not
20 randomise seriou not serious not serious
d trials
s
) not
25 randomise seriou not serious not serious
d trials s

Effect
Absolut

Ne of patients
no

bariatri Relativ

Other bariatri

consideratio
ns

Imprecisio e
n (95% (95%
Cl) Cl)

surger ¢
surger
y

Diastolic Blood Pressure

MD 3.04
mmHg
lower
4.77

lower to
1.31
lower)

not serious none 1154 1021 -

Fasting Blood Sugar
MD
30.44
mg/dL
lower
(41.29
lower to
19.6
lower)

not serious none 905

Glycated Hemoglobin
MD 1.11
% lower
(1.41
lower to
0.8
lower)

very strong

association 1043 93 )

not serious

High-density lipoprotein

MD 7.39
mg/dL
higher
(5.06
higher
t09.72
higher)

not serious none 1069 1014 -

Low-density lipoprotein

MD7.74
mg/dL
lower
(16.78
lower to
1.29
higher)

publication
bias strongly 970 919 -
suspected®

not serious

Systolic Blood Pressure

MD 4.51
mmHg
lower

(7 lower
to 2.01
lower)

not serious none 1169 1038 -

Total Cholesterol

MD 8.64
mg/dL
lower
(19.85

lower to
2.58
higher)

publication
bias strongly 823 809 -
suspected®

not serious

Triglycerides
MD
39.75
mg/dL
lower
(54.56
lower to
25.03
lower)

strong

not serious association

1079 1004 -

ClI: confidence interval; MD: mean difference

Explanations

Certainty

CODD

High

CODD

High

OO

High

SIS

High

1@,

Low

OO

High

GlsTe
O

Moderate

OO

High

a. Some studies showed a significant increase, and others showed a significant decrease in LDL

concentrations
b. Asymmetric funnel plot

Importance

IMPORTAN
T

IMPORTAN
T

CRITICAL

IMPORTAN
T

IMPORTAN
T

IMPORTAN
T

NOT
IMPORTAN
T

IMPORTAN
T
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Included and Excluded Studies

Supplemental Table 5. List of studies that underwent full-text review

Author (year)

Lee (2004)
Czupryniak (2005)
O'Brien (2006)
Dixon (2008)

Nct (2009)

De Paula (2010)

O'Brien (2010)
Burguera (2011)
Nordstr (2011)
Dixon (2012)
Schauer (2012)
Demerdash (2013)
Ikramuddin (2013)
Irct2013012712294N
(2013)

Liang (20130

Nct (20130

Pollock (2013)
Tur (2013)

Ding (2014)
Halperin (2014)
Helmio (2014)
Koehestanie (2014)
Nct (2014)

Nct (2014)

Parikh (2014)
Raffaelli (2014)
Schauer (2014)
Schiavon (2014)
Wentworth (2014)

Abu Dayyeh (2015)
Biter (2015)

De Barros (2015)

Reason

Wrong study design
Wrong study design
Included

Included

Other reasons

Doesn’t meet inclusion
criteria

Included

Abstract

Included

Included

Included

Other reasons
Included

Doesn’t meet inclusion
criteria

Included

Doesn’t meet inclusion
criteria

Wrong study design
Included via citation
searching

Abstract

Included

Abstract

Included

Doesn’t meet inclusion
criteria

Other reasons
Included

Wrong study design
Included

Duplicate

Included via citation
searching

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

52



De Barros (2015)
De Barros (2015)

Grubnik (2015)
Halperin (2015)
Ikramuddin (2015)
Irct2013123012294N
(2015)

Luger (2015)
Mahfouz (2015)
Tan (2015)
Cummings (2016)
Grubnik (2016)
Grubnik (2016)

Irct201512229936N
(2016)

Kruschitz (2016)
Maleckas (2016)
Risstad (2016)

Vr (2016)
Bedi (2017)

Bh (2017)
Bh (2017)

De Guzman (2017)
Elkeleny (2017)
Grubnik (2017)
Ottridge (2017)
Peterli (2017)

Porta (2017)

Schiavon (2017)
Schiavon (2017)
Seetharamaiah (2017)

Simonson (2017)
Sullivan (2017)

Azevedo (2018)

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Abstract

Abstract

Included

Doesn’t meet inclusion
criteria

Abstract

Other reasons
Abstract

Included

Abstract

Doesn’t meet inclusion
criteria

Abstract

Wrong study design
Abstract

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Abstract

Doesn’t meet inclusion
criteria

Abstract

Abstract

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Wrong study design
Abstract

Duplicate

Doesn’t meet inclusion
criteria

Abstract

Doesn’t meet inclusion
criteria

Included
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Ctri (2018)

Ikramuddin (2018)
Nguyen (2018)

Ruiz-Tovar (2018)
Salminen (2018)
Schiavon (2018)
Schiavon (2018)
Schroder (2018)
Xiang (2018)
Benaiges (2019)
Boerboom (2019)
Ctri (2019)

NI (2019)

Peterli (2019)

Quiroz (2019)
Robert (2019)

Robert (2019)

Salte (2019)
Schiavon (2019)

Schiavon (2019)
Schiavon (2019)
Schiavon (2019)
Simonson (2019)
ChiCtr (2020)

Courcoulas (2020)
Gentileschi (2020)

Naeem Mohamed (2020)

Nct (2020)

Nct (2020)

Doesn’t meet inclusion
criteria

Included

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Duplicate

Included

Not english

Included via citation
searching

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Abstract

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Abstract

Doesn’t meet inclusion
criteria

Duplicate

Duplicate

Included

Included

Doesn’t meet inclusion
criteria

Included

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Other reasons
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Reddy (2020)
Schiavon (2020)
Soliman (2020)
Ctri (2021)

Ctri (2021)

Kirwan (2021)
Mingrone (2021)
Mollan (2021)
Mollan (2021)
Moustafiz (2021)
Nct (2021)
Ospanov (2021)
Ospanov (2021)
Pajecki (2021)
Sabry (2021)
Wolnerhanssen (2021)
Zerrweck (2021)
Abu Dayyeh (2022)
Abu Dayyeh (2022)
Asgari (2022)

Ctri (2022)

Esk (2022)

Mollan (2022)

Nct (2022)

Pactr (2022)
Ruban (2022)
Salminen (2022)

Schiavon (2022)
Tctr (2022)

Vadala di Prampero
(2022)

Abstract

Included

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Abstract

Included

Doesn’t meet inclusion
criteria

Duplicate

Abstract

Doesn’t meet inclusion
criteria

Duplicate

Included

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Abstract

Included

Not english

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Wrong study design
Included

Doesn’t meet inclusion
criteria

Abstract

Doesn’t meet inclusion
criteria

Abstract



Vadala di Prampero
(2022)

Vadala Di Prampero
(2022)

Acin (2023)

Hart (2023)

Heinonen (2023)
Heinonen (2023)
Lal (2023)
Oliveira (2023)
Salman (2023)
Salman (2023)

Hall (2024)

Schiavon (2024)
Schiavon (2024)

Abstract

Doesn’t meet inclusion
criteria

Abstract

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Duplicate

Abstract

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Doesn’t meet inclusion
criteria

Duplicate

Included
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Detailed Risk of Bias Assessments

Supplemental Table 6. Detailed ROB in each domain

Basic Info Domain 1. Randomization Domain 2. Deviations from intended interventions | Domain 3. Missing outcome data Domain 4. Measurement of the outcome | Domain 5. Selection of the
process reported result
I | Asse | Refere | 1. | 1. | 1. | 1.0 1.0 2.2 |2 (2. |2 |2 |2 |20 2.0 3.13 (3 (3 |30 3.0 4. 1 4.1 4. |14 |4 |40 4.0 515 (5 |50 5.0
D | ssor | nce 1|2 |3 |Algor |Asses |1 |2 |3 |4 |5 |6 |7 |Algor |Asses |1 |2 [3 |4 | Algor | Asses |1 |2 |3 |4 |5 | Algor | Asses |1 |2 | 3 | Algor | Asses
ithm sor's ithm sor's ithm sor's ithm sor's ithm sor's
result | Judge result | Judge result | judge result | Judge result | Judge
ment ment ment ment ment
1 |MM |[Ospan |Y |Y |N]| Low Low Y|Y|N|[N|[N|Y |N/|Low Low Y|N|N/|[N| Low Low N[N|]Y|[N/|N| Low Low N | N [N | Some | Some
M ov O, A|A A AlA A A | conce | conce
etal rns s
(2021)
2| MM | Ruban [ Y |Y |N/| Low Low Y|Y|N|Y|Y|Y Some [ Some | Y| N [N |[N| Low Low N|NJ[Y |N|N/| Low Low N | N | N | Some | Some
M A etal A conce | conce AlA A A | conce | conce
(2022) rns rns rns ms
3| MM | Schaue | Y | Y | N | Low Low Y|Y|N[N|[Y|Y Some | Some | Y [N [N | N | Low Low N|N[Y |N|N/| Low Low N [ N | N | Some | Some
M r PR, AlA conce | conce AlA|A A | conce | conce
etal ms rns rns ms
(2012)
4 | MM | OBrie | Y |Y | N| Low Low Y|Y|N[N|[Y|Y Some | Some | Y [N [N | N | Low Low N|N[Y |N|N| Low Low Y | N[N | Low Low
M n PE, AlA conce | conce AlA|A A
etal ms rns
(2006)
5| MM | OBrie | Y |Y |N]| Low Low Y|Y|N[N|NJ|]Y |N/|Low Low Y| N|N/|[N/|Low Low N|N[Y |N|N/| Low Low N [N | N | Some | Some
M n PE, AlA A AlA|A A | conce | conce
etal rns ms
(2010)
6 | MM | Parikh | Y | Y | N | Low Low Y|Y|N|N|N/|N Low Low YIN|N|N /| Low Low N|{N|Y|N/|N/|Low Low Y [ N|N | Low Low
M M, et AlA A AlA|A A
al
(2014)
7 | MM | Schaue | Y | Y | N | Low Low Y|Y|N|N|P |N High | High Y| N|N/|N | Low Low N[N|Y|P [N]| Low Low N | N [N | Some | Some
M r PR, AlALY |I AlA|A N | A | conce | conce
etal s mns
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(2014)

8 | MA Abu Y|Y |[N]| Low Low Y|Y N | N N | Low Low N | N|N | Low Low N | Low Low Low Low
F Dayye AlA A A|lA A A

h BK,

etal

(2022)
9 | MA Courco | Y | P | N | Low Low Y|Y N | N N | Low Low N | N | N | Low Low N | Low Low Low Low

F ulas Y AlA A AlA]|A A

AP, et

al

(2020)
1| MA | Xiang |Y |Y | N | Low Low Y |Y N | N N | Low Low N |N [N | Low Low N | Low Low Low Low
0|F AH, et AlA A AlA A A

al

(2018)
1| MA Azeve | Y |Y | P | Low Low PP N | N N | Low Low N | N | N | Low Low N | Low Low Low Low
1|F do FR, N YI|Y A|A A AlA]|A A

etal

(2018)
1| MA Cumm | Y |Y | N /| Low Low Y|Y N | N N | Low Low N | N | N | Low Low N | Low Low Low Low
2 |F ings A|A A AlA]|A A

DE, et

al

(2016)
1| MA Dixon Y |Y |[N]| Low Low YI|Y N | N N | Low Low N | N | N | Low Low N | Low Low Low Low
3 |F JB, et A|lA A AlA|A A

al

(2008)
1| MA Dixon P |lY|N/|Low Low YI|Y N | N N | Low Low N | N|N | Low Low N | Low Low Low Low
4 | F JB, et Y A|A A AlA]|A A

al

(2012)
1| MA | Mingr | Y |Y |N| Low Low Y |Y N | N N | Low Low N |N [N | Low Low N | Low Low Low Low
5|F one G, Al|A A AlA]|A A

etal

(2021)
1| MA |Halper | Y|Y |P | Low Low PP N | N N | Low Low N | N[N | Low Low N | Low Low Low Low
6 | F inF, et N YI|Y A|A A AlA]|A A

al

(2014)
1 (PP Simon | Y | N | N | Some | Low YI|Y P | N N | Some | Low N | N |N | Low Low N | Low Low Low Low
7 son | conce N | A A | conce A|lA|A A
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DC, et ms ms

al

(2019)
1| PP Schiav Some | Low N [ N N | Low Low N [N | N | Low Low N | N | Low Low Low Low
8 on CA, conce AlA A AlA|A A

etal ms

(2019)
1 (PP Schiav Some | Low N | N N | Low Low P |P | P | Some | Some N | N | Low Low Low Low
9 on CA, conce A|A A N [ Y | N | conce | conce A

etal S rns rns

(2024)
2 | PP Schiav Some | Low N [ N N | Low Low P [N |N | Low Low N | N | Low Low Low Low
0 on CA, conce A|A A Y |A|A A

etal s

(2020)
2 | PP Schiav Some | Low N | N N | Low Low N | N | N | Low Low N | N | Low Low Low Low
1 on CA, conce A | A A AlA A A

etal s

(2018)
2 | PP Ikramu Some | Low P | N N | Some | Some Y | N | N | Low Low N | N | Low Low Low Low
2 ddin S, conce N | A A | conce | conce Al A A

etal ns rns rns

(2018)
2 | PP Ikramu Some | Low N | N N | Low Low Y [N [N | Low Low N | N | Low Low Low Low
3 ddin S, conce A|A A Al A A | A

etal ns

(2013)
2 | PP Ikramu Some | Low N | N N | Low Low P |N|N| Low Low N | N | Low Low Low Low
4 ddin S, conce A|A A Y |A|A A

etal ms

(2015)
2 | MM | Koehe Some | Low N [ N P | Some | Some N [P | N | Low Low P | P | Some | Low Some | Some
5 stanie conce A|A N | conce | conce N | A Y | N | conce conce | conce

P, et al ms ms rns ms rns ms

(2014)
2 | MM | Liang Low Low N | N N | Some | Some N |P | N | Low Low N | N | Low Low Some | Some
6 Z, etal A A | conce | conce N | A A conce | conce

(2013) rns rns rns ms
2 | MM | Nordst High | High P |P P | High | High N |P | N | Low Low N | N | Low Low Some | Some
7 r, et al Y | N N N | A A conce | conce

(2011) rns ms
2 | MM | TurJJ, High Some N [N P | Some | Low N [P | N | Low Low Y | P | Some | Low Some | Some
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8 etal N conce A A N | conce | N | A N | conce conce | conce
(2013) rns ms ms rns ms
2| MM | Wentw [ Y | Y | N | Low Low Y|Y|[N|N/|N/|N]|N/|Some | Low N|N|P [N]| Low Low N|[N|Y|P |N/|Low Low Some | Some
9 orth AlA conce N | A N | A conce | conce
JM, et ms s ms
al
(2014)

Signaling questions:

1.1 Was the allocation sequence random?

1.2 Was the allocation sequence concealed until participants were enrolled and assigned to interventions?

1.3 Did baseline differences between intervention groups suggest a problem with the randomization process?

2.1 Were participants aware of their assigned intervention during the trial?

2.2 Were carers and people delivering the interventions aware of participants' assigned intervention during the trial?

2.3 1T Y/PY/NI to 2.1 or 2.2: Were there deviations from the intended intervention that arose because of the trial context?
2.4 1T Y/PY to 2.3: Were these deviations likely to have affected the outcome?

2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced between groups?

2.6 Was an appropriate analysis used to estimate the effect of assignment to intervention?

2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) of the failure to analyse participants in the group to which they were randomized?

3.1 Were data for this outcome available for all, or nearly all, participants randomized?
3.2 If N/PN/NI to 3.1: Is there evidence that the result was not biased by missing outcome data?

3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value?

60




3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its true value?

4.1 Was the method of measuring the outcome inappropriate?

4.2 Could measurement or ascertainment of the outcome have differed between intervention groups?

4.3 If N/PN/NI to 4.1 and 4.2: Were outcome assessors aware of the intervention received by study participants?

4.4 1f Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by knowledge of intervention received?

45 1f Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced by knowledge of intervention received?

5.1 Were the data that produced this result analysed in accordance with a pre-specified analysis plan that was finalized before unblinded outcome data were available

for analysis?
Is the numerical result being assessed likely to have been selected, on the basis of the results, from...
5.2. ... multiple eligible outcome measurements (e.g. scales, definitions, time points) within the outcome domain?

5.3 ... multiple eligible analyses of the data?
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Comprehensive Data Extraction of Included Studies

Supplemental Table 7. Detailed Data Extraction from included articles

Author

Dixon 2008
O'Brien 2010
Dixon 2012

Nordstrand
2012
Schauer 2012

Tur 2013

Ikramudin
2013
Halperin 2014

Koehestanie
2014
Wentworth
2014
Parikh 2014

Schauer 2014

Data
Extract

or

D.N.

D.N.

D.N.

D.N.

D.N.

D.N.

D.N.

D.N.

D.N.

D.N.

D.N.

F.O.

Date of
extracti

on
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May

Type of
surgery

LAGB
LAGB
LAGB
RYGB
RYGB/other
other
RYGB
RYGB
other
LAGB
other

RY GB/other

Follow up
months

24
24
24
12
12
12
12
12
12
24
6

36

Ag BM
e |
46. 37
6
16. 42.3
5
47. 46.3
4
44. 455
4
48 37.1
44. 49.2
1
49 349
50. 36
7
49. 34.6
5
53 29
46. 32.8
8
48. 37

Surgery
(n)

30
24
30
49
99
30
60
19
38
23
20

97

Control

(n)
30
18
30
41
41
71
60
19
39
25
24

40

SBP int.
change

-10
-12.3

-17

SD int.
change

17.9
17.6
23
17.4
17.83
15.74
195
12.7
143
16.9
19.7

20.63

SBP cont.
change

-1.7
-20.3

-6.2

2.5

0.63

SD cont.
change

14.2
21.7
19.8
18.22
14.7
16.5
15.7
12.9
18.6
14.05
19.1

22.63
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Ikramudin
2015
Cummings
2016
Xiang 2018

Ikramudin
2018
Schavion 2018

Simonson
2019
Schavion 2019

Courcoulas
2020
Schiavon 2020

Mingrone
2021
Ospanov 2021

Ruban 2021
Abu Dayyeh

2022
Schiavon 2024

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024

RYGB
RYGB
LAGB
RYGB
RYGB
LAGB
RYGB
LAGB/RYGB
RYGB
RYGB/DJBL/
BPD
other
other

other

RYGB

24

12

24

60

12

36

12

36

120

12

24

13

60

49

52

47

49

43

51

43.

47.

43

43.

48.

51.

47.

43.

6

34.9

38.3

35.7

34.9

37.4

36.4

37.4

35.7

37.4

44.2

39.8

36.8

35.5

37.3
5

60

15

36

57

50

18

50

41

50

40

40

85

58

50

59

17

34

56

50

22

50

20

50

15

20

85

72

50

-17.3

-21.85

0.3

-5.16

0.75

20.2

17.8

10.9

141

125

11.6

36.9

10.82

17.95

2451

18.71

14.4

15

5.5

1.3

14.9

-1.7

2.7

-17.2

-7.6

-0.72

8.23

19.2

9.8

10.9

15.7

16

13

34

5.03

18.6

36.2

15.92

14.4

14.46

14.9
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Author

Dixon 2008
O'Brien 2010
Dixon 2012

Nordstrand
2012
Schauer 2012

Tur 2013

Ikramudin
2013
Halperin 2014

Koehestanie
2014
Wentworth
2014
Parikh 2014

Schauer 2014
Ikramudin

2015
Xiang 2018

Data
Extract
or
D.N.
D.N.
D.N.
D.N.
D.N.
D.N.
D.N.
D.N.
D.N.
D.N.
D.N.

F.O.

F.O.

Date of
extracti
on
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024

Type of
surgery

LAGB
LAGB
LAGB
RYGB
RYGB/other
other
RYGB
RYGB
other
LAGB
other
RYGB/other
RYGB

LAGB

Follow up
months

24

24

24

12

12

12

12

12

12

24

6

36

24

24

Ag BM
e |
46. 37
6

16. 42.3
5

47. 46.3
4

44, 455
4

48 37.1

44, 49.2
1

49 349

50. 36
7

49. 34.6
5

53 29

46. 32.8
8

48. 37
3

49 349
47 35.7

Surgery
(n)

30
24
30
49
99
30
60
19
38
23
20
97
60

36

Control

(n)
30
18
30
41
41
71
60
19
39
25
24
40
59

34

DBP int.
change

-0.7
-6
1.1
11
-3.54
2.9

-10

-5.27

-1.9

SD int.
change

11.1
9.4
12.53
8.7
9.25
11.29
13.11
9.74
10.37
9.94
10.7
12
13.75

7.55

DBP cont.
change

-0.9

-6.9

SD cont.

change
111
12.5
13.2
8.87
8.5
11.29
11.79
10.18
10.03
10.42
12.3
12.33
12.49

8.05

64



Ikramudin
2018
Schavion 2018

Simonson
2019
Schavion 2019

Courcoulas
2020
Schiavon 2020
Mingrone
2021
Ospanov 2021
Ruban 2021
Abu Dayyeh

2022
Schiavon 2024

Author

Dixon 2008

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

Data
Extract
or
D.N.

May RYGB
2024

May RYGB
2024

May LAGB
2024

May RYGB
2024

May LAGB
2024

May RYGB
2024

May  DJBL/BPD/RY
2024 GB
May other
2024

May other
2024

May other
2024

May RYGB
2024

Date of = Type of surgery
extracti
on
May LAGB
2024

60
12
36
12
60
36
120
12
24
13

60

Follow up
months

24

49

43

51

43.

47.

43

43.

48.

51.

47.

43.

6

Ag BM

46.

e

6

34.9

37.4

36.4

37.4

35.7

37.4

44.2

39.8

36.8

35.5

37.3
5

37

57

50

18

50

41

50

40

40

85

58

50

Surgery  Contr

(n)

30

56
50
22
50
20
50
15
20
85
72

50

ol
(n)
30

-9.6

-17.97

-1.9

-3.31

-2.9

FBS int.

change

-51.2

11.14
8.19
6.64
24.8
4.85
7.91

13.07
6.76

9.8

11.97

10.16

SD int.
change

37.6

0.06

2.28

FBS cont.
change

-18.4

11.14
10.82
7.44
27.6
2.56
8.12
18.8
5.51
9.69
10.34

10.09

SD cont.
change

41.2
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O'Brien 2010
Dixon 2012
Schauer 2012
Tur 2013

Ikramudin
2013
Halperin 2014

Wentworth
2014
Parikh 2014

Schauer 2014

Ikramudin
2015
Ikramudin
2018
Schavion 2018

Azevedo 2019

Simonson
2019
Courcoulas
2020
Schiavon 2020

D.N.

D.N.

D.N.

D.N.

D.N.

D.N.

D.N.

D.N.

D.N.

D.N.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024

LAGB
LAGB
RY GB/other
other
RYGB
RYGB
LAGB
other
RY GB/other
RYGB
RYGB
RYGB
sleeve
gastrectomy
LAGB

LAGB/RYGB

RYGB

24

24

12

12

12

12

24

36

24

60

12

24

36

60

36

16.

47.

48

44,

49

50.

53

46.

48.

49

49

43

45

51

47.

43

42.3

46.3

37.1

49.2

34.9

36

29

32.8

37

34.9

34.9

37.4

33.4

36.4

35.7

37.4

24

30

99

30

60

19

23

20

97

60

57

50

10

18

41

50

18

30

41

71

60

19

25

24

40

59

56

50

10

22

20

50

0.6

-80.7

-15.4

-103.2

-50.1

-68.06

-102.6

-16.5

-122

-37.4

-42.08

-13.1

20

38.68

68.25

23.44

63.81

21.68

24.63

44 4

73.62

52.1

66.55

15.9

93.05

56

16.81

9.15

2.8

11.3

-7.65

-52.2

37

-14.6

-10

1.8

37.7

53

37.69

59.25

21.06

46.71

77.8

95.73

96.67

54,51

9.9

76.49

63.38

17.44

10.38
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Mingrone
2021
Ospanov 2021
Abu Dayyeh

2022
Schiavon 2024

Author

Dixon 2008
Dixon 2012
Schauer 2012
Liang 2013
Tur 2013
Ikramudin
2013
Halperin 2014

Koehestanie
2014

F.O.

F.O.

F.O.

F.O.

Data
Extract

or
D.N.

D.N.

D.N.

D.N.

D.N.

D.N.

D.N.

D.N.

May
2024
May
2024
May
2024
May
2024

Date of
extracti

on
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024

RYGB/DJBL/B
PD
other
other

RYGB

Type of
surgery

LAGB
LAGB
RYGB/other
RYGB
other
RYGB
RYGB

other

120
12
13

60

Follow up
months

24
24
12
12
12
12
12

12

43.

48.

47.

43.

6

Ag

46.
47.
48
50.
44,
49
50.

49.

44.2

39.8

35.5

37.3
5

BM

37

46.3

37.1

30.5

49.2

34.9

36

34.6

40

40

57

50

15

20

79

50

Surgery  Control

(n)
30
30
99
31
30
60
19

38

(n)
30
30
41
70
71
60
19

39

-76.5
-27.18
-6.11

-10.3

HBAL1 int.
change

-1.81

-0.25

-2.9

-1.95

-1.3

59

67.68
23.81

18.11

SD int.
change

1.24

1.72

1.69

1.08

0.8

1.73

0.78

0.93

-48.6

-5.58

14.42

7.19

HBAZ1 cont.

change
-0.38
0.04
-1.4
-3.4
-0.41
-1.8

-0.04

63

11.7

4.1

18.35

SD cont.

change

1.26
0.95

1.5
1.37
1.65
1.73
0.79

1.18
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Wentworth
2014
Parikh 2014

Schauer 2014

Ikramudin
2015
Cummings
2016
Ikramudin
2018
Schavion
2018
Azevedo 2019

Simonson
2019
Courcoulas
2020
Schiavon
2020
Mingrone
2021
Ospanov 2021

Ruban 2021

Abu Dayyeh
2022
Schiavon
2024

D.N.

D.N.

D.N.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024

LAGB
other
RY GB/other
RYGB
RYGB
RYGB
RYGB
sleeve
gastrectomy
LAGB
LAGB/RYGB
RYGB
RYGB/DJBL/
BPD
other
other

other

RYGB

24

36

24

12

60

12

24

36

60

36

120

12

24

13

60

53

46.

48.

49

52

49

43

45

51

47.

43

43.

48.

ol.

47.

43.

6

29

32.8

37

34.9

38.3

34.9

37.4

334

36.4

35.7

37.4

44.2

39.8

36.8

355

37.3
5

23

20

97

60

15

57

50

10

18

41

50

40

40

85

55

50

25

24

40

59

17

56

50

10

22

20

50

15

20

85

80

50

-0.36

-0.32

0.69

11

1.73

1.4

1.73

0.38

1.82

1.62

0.56

0.28

1.6

0.95

3.15

0.66

0.67

-0.14

0.3

0.23

0.77

-0.04

1.21

1.5

2.5

2.65

0.9

1.73

0.42

1.35

1.8

0.42

0.32

0.81

2.95

0.45

0.67
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Author

Dixon 2008
O'Brien 2010
Schauer 2012

Liang 2013

Tur 2013

Ikramudin
2013
Halperin 2014

Koehestanie
2014
Wentworth
2014
Parikh 2014

Schauer 2014

Ikramudin
2015
Cummings
2016

Data
Extract
or
D.N.
D.N.
D.N.
D.N.
D.N.
D.N.
D.N.
D.N.
D.N.
D.N.
D.N.

F.O.

F.O.

Date of
extracti
on
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024

Type of surgery

LAGB
LAGB
RY GB/other
RYGB
other
RYGB
RYGB
other
LAGB
other
RY GB/other
RYGB

RYGB

Follow up
months

24

24

12

12

12

12

12

12

24

6

36

24

Ag

46.
16.
48
50.
44,
49
50.
49.
53
46.
48.
49

52

BM

37

42.3

37.1

30.5

49.2

34.9

36

34.6

29

32.8

37

34.9

38.3

Surgery
(n)

30
24
99
31
30
60
19
38
23
20
97
60

15

Control

(n)
30
18
41
70
71
60
19
39
25
24
40
59

17

TG int.
change

-71.7
-52
-67.59
-238.4
-23.8

-145

26.5
-37.6
-52.1

-34.18

-53.15

SD int.
change

92.9
38
90.96
102.09
58.15
44.35
34.23
130
85.81
96.7
37.87
84.87

53.88

TG cont.
change

-2.1
-32
-30.66
-100.27
-13.47
-13
-5
-26.5
-14.1
-21.9
-16.83
-17

-70.84

SD cont.
change

120.6
83
55.31
108.81
62.99
138.07
36.61
100.33
69.69
79
47.51
115.87

115.83
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Xiang 2018

Ikramudin
2018
Schavion 2018

Azevedo 2019

Simonson
2019
Courcoulas
2020
Schiavon 2020

Mingrone
2021
Ospanov 2021
Ruban 2021
Abu Dayyeh

2022
Schiavon 2024

Author

Dixon 2008

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

Data
Extract
or
D.N.

May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024

Date of
extracti
on
May
2024

LAGB
RYGB
RYGB
sleeve
gastrectomy
LAGB
LAGB/RYGB
RYGB
RYGB/DJBL/B
PD
other
other

other

RYGB

Type of
surgery

LAGB

24

60

12

24

36

60

36

120

12

24

13

60

Follow up
months

24

47

49

43

45

o1

47.

43

43.

48.

51.

47.

43.

6

35.7

34.9

37.4

334

36.4

35.7

37.4

44.2

39.8

36.8

355

37.3
5

Ag BM

e

46.
6

37

36

57

50

10

18

41

50

40

40

85

56

50

Surgery

(n)

30

34
56
50
10
22
20
50
15
20
85
79

50

Control

(n)

30

-20.4

-81.5
-248
-33.2

-60.68
-84.2
712
-65.7
-28.8
-9.71

-66.14

Tchol int.
change

3.6

129.18
102.13
105
54.03
61.33
21.64
55.24
79.47
58.5
92.7
38.83

69.48

SD int.
change

51.6

4.5

-22.9
354
-20.1
-9.33
-20.8

-62.3

18
6.09

-9.62

Tchol cont.
change

-0.4

154.05
117.89
70.5
898.98
67.44
14.75
57.71
53.4
8.1
64.8
41.04

67.79

SD cont.
change

31.4
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Dixon 2012
Schauer 2012
Liang 2013
Tur 2013

Ikramudin
2013
Halperin 2014

Koehestanie
2014
Wentworth
2014
Parikh 2014

Ikramudin
2015
Xiang 2018

Ikramudin
2018
Azevedo 2019

Simonson
2019
Courcoulas
2020
Mingrone
2021

D.N.

D.N.

D.N.

D.N.

D.N.

D.N.

D.N.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

F.O.

May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024
May
2024

LAGB
RY GB/other
RYGB
other
RYGB
RYGB
other
LAGB
other
RYGB
LAGB
RYGB
sleeve
gastrectomy
LAGB

LAGB/RYGB

RYGB/DJBL/
BPD

24

12

12

12

12

12

12

24

6

24

24

60

24

36

60

120

47.

48

50.

44,

49

50.

49.

53

46.

49

47

49

45

51

47.

43.

46.3

37.1

30.5

49.2

34.9

36

34.6

29

32.8

34.9

35.7

34.9

33.4

36.4

35.7

44.2

30

99

31

30

60

19

38

23

20

60

36

57

10

18

41

40

30

41

70

71

60

19

39

25

24

59

34

56

10

22

20

15

6.3

-3.03

-80.5

-32.2

-27

5.4

-9.12

-50.7

54.35

45.19

18.45

35.72

45.51

30.08

36

42.83

54.8

54.29

29.19

36.17

39

33.78

7.69

64.86

-17.1

-19.5

-15.5

-10

37

1.2

-16.7

-62.4

66.83

42.2

32.84

35.04

58.62

31.64

45.06

53.51

58.3

67.1

39.22

50.58

73.65

38

8.24

46.8
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Ospanov 2021
Ruban 2021

Abu Dayyeh
2022

Author

Azevedo 2019

Courcoulas
2020
Abu Dayyeh
2022
Cummings
2016
Dixon 2008

Dixon 2012
Halperin 2014
Koehestanie
2014
Liang 2013

Mingrone
2021

F.O.

F.O.

F.O.

Data
Extract
or
D.N.
D.N.
D.N.
D.N.
D.N.
D.N.
D.N.
D.N.
D.N.

D.N.
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Author Data  Date of Type of Follow up Ag BM Surgery  Control LDL int. SD int. LDL cont. SD cont.

Extract extracti surgery months e I (n) (n) change change change change
or on
Schauer 2012  D.N. May RYGB/other 12 48 37.1 99 41 14.72 50.5 3.3 38
2024
Liang 2013 D.N. May RYGB 12 50. 305 31 70 -72.3 21.76 -20.75 25
2024 8
Tur 2013 D.N. May other 12 44, 49.2 30 71 -35.8 28.7 1.06 32.03
2024 1
Ikramudin D.N. May RYGB 12 49 349 60 60 -23.2 37.16 -15.5 46.89
2013 2024
Halperin 2014  D.N. May RYGB 12 50. 36 19 19 -5.4 25.62 8.6 27.08
2024 7
Koehestanie D.N. May other 12 49. 34.6 38 39 3.9 37.23 -3.9 34.3
2014 2024 5
Wentworth D.N. May LAGB 24 53 29 23 25 -11.7 54.21 -23.4 49.92
2014 2024
Parikh 2014 D.N. May other 6 46. 32.8 20 24 20 44.5 -10.2 52.5
2024 8
Schauer 2014  D.N. May RYGB/other 36 48. 37 97 40 15.68 53.05 2.5 29.91
2024 3
Ikramudin D.N. May RYGB 24 49 349 60 59 -19.3 41.61 -155 49.43
2015 2024
Xiang 2018 D.N. May LAGB 24 47 35.7 36 34 -1.7 27.1 -3.9 33.02
2024
Ikramudin F.O. May RYGB 60 49 349 57 56 -19 32.42 -5 38.35
2018 2024
Schavion 2018  F.O. May RYGB 12 43 374 50 50 -34.6 29.51 -4.3 35.51

2024
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