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Referral for bariatric surgery

Referral for bariatric surgery

1.1 Review question

What referral criteria for bariatric surgery are most effective to achieve weight loss and
maintain a healthier weight in adults living with obesity?

1.1.1 Introduction

Bariatric surgery is a treatment option for people living with obesity. The 2014 NICE guidance
on obesity identification, assessment and management (CG189) recommends that bariatric
surgery is a treatment option for people living with obesity if the person has a BMI of 40
kg/m?or more, or between 35 kg/m? and 40 kg/m? and other significant diseases (for
example, type 2 diabetes or high blood pressure) that could be improved if they lost weight.
The recommendation also highlights that the person should have tried all appropriate non-
surgical measures but had not achieved or maintained adequate clinically beneficial weight
loss, should be receiving or will receive intensive management in a tier 3 service, be fit for
anaesthesia and surgery and be able to commit to the need for long-term follow up to be
considered for bariatric surgery.

It was noted that there may be specific subgroups not listed in the existing recommendations
who would benefit from bariatric surgery. Based on this understanding, a review was
conducted to evaluate the effectiveness of bariatric surgery across different subpopulations
of adults living with obesity. These groups included people with different comorbidities,
people in different BMI categories and ethnicity (see table 1 for full list of subgroups). This
evidence on effectiveness of bariatric surgery across different subpopulations was then used
to inform the appropriate referral criteria for bariatric surgery.

1.1.2 Summary of the protocol

Table 1: PICO table for referral to bariatric surgery

Inclusion:

o Adults over the age of 18 living with obesity

Subgroups:

Analysis will be conducted on different sub-group populations based on:
e BMI

o Ethnicity

¢ People prevented from receiving treatment because of their obesity (e.g.,
bone marrow and renal transplant, fertility treatment, hip/joint replacements)

¢ People with impaired physical functionality (including musculoskeletal
impairment)

Comorbidities including:

¢ Non-alcoholic fatty liver disease

o Sleep apnoea

e Severe Asthma

¢ Cardiovascular disease

e |diopathic intracranial hypertension
¢ Depression/anxiety

Exclusion:
e Children and young people under 18

NICE guideline CG189 evidence review C: bariatric surgery July 2023 6
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e Pregnant women

¢ Studies with a population where more than 50% have type 2 diabetes will be
excluded.

Bariatric Surgery including:

e Roux-en-Y gastric bypass

¢ Mini gastric bypass / one-anastomosis gastric bypass
¢ Sleeve gastrectomy

¢ Gastric band

¢ Biliopancreatic diversion (with duodenal switch)

Studies will compare any weight-loss surgery specified in the list above to non-
surgery

Procedures that are not included as they are no longer in current use:
¢ Jejunoileal bypass

¢ Horizontal gastroplasty

¢ Vertical banded gastroplasty or vertical gastroplasty (not banded)

o Banded gastroplasty that is not adjustable

¢ Banded gastric bypass

¢ Biliopancreatic diversion (without duodenal switch)

No treatment / standard care / non-surgical intervention for obesity
Primary outcomes (critical outcomes)

e Measures of weight change (including change in weight or BMI)

o Health related quality of life (the overall scores will be reported, as well as
domains relating to everyday function and mental health)

¢ Obesity related comorbidities (type 2 diabetes, hypertension, heart disease,
stroke, non-alcoholic fatty liver disease, sleep apnoea, hypercholesterolemia,
Idiopathic intracranial hypertension, asthma), depression and anxiety).

o Fertility

All outcomes will be reported at 12 months and for the longest available time
point followed up in studies, provided that this is at least 2 years.

Secondary outcomes (important outcomes)
o Mortality (perioperative and at the latest time point in the study)
e Adverse events:
o Serious adverse events (according to the European medicines agency
definition).
o Specific adverse events: nutritional deficiencies, wound infections,
hypoglycaemia, postprandial pain, gastric side effects
¢ Revision rates (reversal or conversions to normal or other procedures)

1.1.3 Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual. Methods specific to this review question are
described in the review protocol in Table 1 and appendix A and the methods described in

appendix B.

Declarations of interest were recorded according to NICE’s conflicts of interest policy.
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Use of systematic reviews

Systematic reviews of randomised controlled trials (RCTs) were used to cross check the
included RCTs in the evidence review and were not included directly as evidence.

Systematic reviews of comparative observational studies were included directly as evidence
if they included information about a subgroup of interest. In these cases, quality of the
systematic review was assessed (see appendix B). A separate risk of bias assessment was
not conducted on the individual studies identified through the systematic but instead the
quality assessment as reported in the systematic review was used.

One systematic review was included in this review (Sutanto 2021) which used the Newcastle
Ottawa scale to assess the quality of each included study and reported a risk of bias for each
of the domains in the checklist. Based on these domain ratings, an overall risk of bias for
each study was derived by considering the impact of each domain on the overall certainty in
the evidence. GRADE ratings were derived and then applied in the same way as for pairwise
analysis as detailed in appendix B. The applicability of studies contributing to the systematic
review was assessed by considering the study information provided by the systematic
review. All studies in Sutanto 2021 included systematic review were considered directly
applicable.

Protocol deviation

As previously highlighted, RCTs and comparative observational studies were included in the
review. High quality comparative observational studies were used to supplement data
identified from RCTs. Seven comparative observational studies (reported across 8 studies)
were included in the review that included data on specific subgroups. An additional 22
observational studies were identified that matched the protocol but did not have information
on a particular subgroup and did not contain data stratified by BMI or ethnicity. As RCT
evidence had already been identified that included a broad population, the additional
observational studies with a broad population would not provide further useful information on
referral criteria. Following discussion with the committee, it was decided that evidence from
these studies would not be useful to inform recommendations about referral criteria, and so
these studies were not included in the review.

NICE guideline CG189 evidence review C: bariatric surgery July 2023 8
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1.1.4 Effectiveness evidence

1.1.4.1 Included studies

A systematic search was conducted (see appendix C for the search strategy) which had
23,277 results, and after removing 9,174 references duplicate references, 14,103 references
were screened at title and abstract stage. At this stage, 356 articles were identified for full
text review. Following full text review, 21 papers were included that focused on the following
subgroups:

o 1 systematic review
o Cardiovascular disease
e 8 randomised controlled trials (reported across 12 studies)
o Obstructive sleep apnoea
Idiopathic intracranial hypertension (IH)
Hypertension
No specific comorbidity (presence of a specific comorbidity was not an
inclusion criteria for the study)
e 7 observational study papers (reported across 8 studies)
o Sleep apnoea
Hypertension
Cardiovascular disease (CVD)
Non-Alcoholic Fatty Liver Disease (NAFLD)
No specific comorbidity (presence of a specific comorbidity was not an
inclusion criteria for the study)

O O O

O O O O

Included studies compared bariatric surgery to the following comparators:

No treatment

No surgery

Non-surgical intervention

Standard care to treat condition of interest (e.g., positive airway pressure for sleep
apnoea)

One study [Moussa 2020] was identified in the search which also appeared in the systematic
review [Sutanto 2021] which focused on obesity with CVD. The inclusion criteria of Moussa
2020 were patients who had a diagnosis of obesity or 230 kg/m2 during follow-up. Based on
this, the study was included as covering obesity with no specific comorbidity.

Sutanto 2021 considered this study as an inclusion on the basis that the study focused on
the comparison of major adverse cardiovascular event (MACE) in people with obesity and
CVD. However, it should be noted that Moussa 2020 included people with a number of
comorbidities, including hypertension which formed the largest majority (52.1% of the people
in the intervention arm and 49.2% of the people in comparator arm).

As the study included data on BMI, the study appears under evidence for no specific
comorbidity where data for the outcome MACE is reported for different BMI categories. The
study also appears as evidence for obesity with CVD through the inclusion of Sutanto 2021,
where the overall estimate for MACE (irrespective of BMI threshold) is included.

See Appendix D for more detail on the study selection and Appendix K for excluded studies.

NICE guideline CG189 evidence review C: bariatric surgery July 2023 9
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1.1.5 Summary of studies included in the effectiveness evidence

Table 2: Summary of studies included in the effectiveness evidence review

No specific comorbidity

Aguiar, 2014 RCT N =52 Gastric band (N=16) No treatment (N=36) 3 months Primary outcomes:
Brazil BMI 40 to 50 kg/m2 e Weight
or 35 to 39.9 kg/m2 e BMI

with associated

comorbidities e apnoea/hypopnoea

index (AHI)
Women and men
Freitas, 2018 RCT N = 81 Roux-en-Y gastric No treatment (N=19) 6 months Primary outcomes:
Brazil BMI 240 kg/ m2 or bypass (N=62) e Weight
235 kg/m2 when e BMI
associated with
comorbidities
Women and men
O'Brien, 2006 RCT N = 80 Laparoscopic Non-surgical 6 months Primary outcomes:
Australia BMI 30 to 35 kg/m2  adjustable gastric intervention for 1 year e Weight
including an obesity- band (N=40) Obeds_:jy -t_BehaviouraI 18 months e BMI
idi modification, very-
:Lactﬁda gomorbldlty low-calorie di et,r;nd 10 years o Heglth related quality
hypertension, pharmacotherapy G 11®
dyslipidaemia, (N=40) e Secondary outcomes
diabetes, obstructive e Adverse events
sleep apnoea or
gastroesophageal

reflux disease)
Women and men

NICE guideline CG189 evidence review C: bariatric surgery July 2023 10
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Moussa 2020
UK

Observational

Jamaly 2019

(Including
Carlson 2020
analysis)

Observational

Booth 2014
UK

Observational

NICE guideline CG189 evidence review C: bariatric surgery July 2023

N=7402

BMI: Surgery:
Median (IQR) - 40.5
(37.1 to 45.5), Non
Surgery: 40.3 (36.6
to 43.9)

N=4033 (Jamaly)
N=4047 (Carlson)

BMI: Bariatric
42.4kg/m?
(4.5)

Non Surgery
40.1kg/m? (4
7)

Male and Female

N=4334, Mean BMI:

Surgery 43.1 (8.1)
kg/m?2, No Surgery
43.2 (8.6) kg/m?

Male and female

Bariatric surgery
(n=3701)

Bariatric surgery -
vertical banded
gastroplasty (68%),
gastric banding
(19%), and gastric
bypass (13%) (n
=2003) (Jamaly)

n=2010 (Carlson)

laparoscopic gastric
banding, gastric
bypass, or sleeve
gastrectomy

(N=2167)

140.7 months
(SD=79.9
months)

No Surgery (n=3701)

No Surgery (n=2030) Median follow-

(Jamaly) up of 22 (IQR
18-24)

(n=2037 (Carlson)

No Surgery (n=2167) Median 2.8
years,
Maximum 7
years

11

Weight (kg)
Composite of fatal or
non-fatal myocardial
infarction and fatal or
non-fatal acute
ischaemic stroke
(MACE)

Heart failure

Fatal or non-fatal
myocardial infarction

Fatal or non-fatal
ischaemic stroke

e BMI (kg/m2)

e Adverse events
o Heart failure

e Mortality

e Type 2 diabetes
e Overall mortality

Type 2 Diabetes
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Doumoras 2020  Observational N= 27358 Sleeve gastrectomy  No Surgery Median 4.8 All-cause mortality
Canada BMI: Surgery Gastric bypass (n=13679) years
47.21kg/m2 (8.01) (n=13679)
No Surgery
46.7kg/m? (8.44)
Male and female
Sleep Apnoea
Bakker, 2018 RCT N =49 Laparoscopic gastric  Standard care - 9 months Primary outcomes
us BMI 35 to 45 kg/m2  band (N=28) Continuous positive 18 months e Weight
Severe obstructive arway pressure e BMI
sleep apnoea (=2t e AHI
Women and men
Agosta, 2016, Observational N=87, BMI mean: Gastric banding, No Surgery (n=59) 2 years Percentage of patients
France Surgery 44.2 (4.7), bypass, sleeve who pursued nocturnal
Control 47 (9) gastrectomy (n=28) positive airway pressure
therapy after the start
Male and Female point
Dixon, 2012 RCT N =60 Laparoscopic Non-surgical 2 years Primary outcomes:
Australia BMI 35 to 55 kg/m2  adjustable gastric inter\{ention for e Weight
Obstructive sleep band (N=30) obesity - , e BMI
apnoea Conventional weight .
loss programme . Heglth related quality
(N=30) of life
Women and men e Depression
Secondary outcomes
e Adverse events
Feigel-Guiller, RCT N =63 Laparoscopic Non-surgical 1 year Primary outcomes
2015 BMI >35 kg/m2 adjustable gastric intervention for 3 years e Weight
France banding (N=30) obesity - Intensive 10 years
NICE guideline CG189 evidence review C: bariatric surgery July 2023 12
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Obstructive sleep nutritional care e BMI
apnoea (N=33) e AHI
Women and men

Intracranial hypertension

Mollan, 2021 RCT N = 66 Bariatric surgery: Non-surgical 1 year Primary outcomes
Yiangou, 2021 BMI >35 kg/m2 Roux-en-Y gastric intervention for 2 years e Weight
UK Idiopathic bypass, gastric obgsity - Community e BMI
intracranial band, and _ weight management e Health related qualit
hypertension laparoscopic sleeve  (N=33) o LT
Only women gastrectomy (N=33) _
o Anxiety
o Depression
e Intracranial pressure
o Idiopathic intracranial
hypertension
symptoms
e Obstructive sleep
apnoea
e AHI
Secondary outcomes
e Serious adverse
events
Hypertension
Schiavon 2018 RCT N=100 Roux-en-Y gastric Standard care - 1 year Primary outcomes
Schiavon 2020 BMI 30.0 to 39.9 bypass (N=50) Medical treatment for 3 years e Weight
Furlan 2021 kg/m? hypertension (N=50) « BMI
Hypertension e Obstructive sleep
Women and men apnoea

e Resistant
hypertension

NICE guideline CG189 evidence review C: bariatric surgery July 2023 13
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Jamaly 2019/
Carlson 2020
analysis

CVvD

Douglas 2015
UK

Sutanto 2021

Includes:
Aminian 2019

Observational

Observational

Systematic review

N=4033 (Jamaly)
N=4047 (Carlson)

BMI: Bariatric
42.4kg/m?
(4.5)
Non-Surgery
40.1kg/m? (4.
7)

Male and Female

N=7764, Mean BMI
Surgery 44.7kg/m?
(8.8) No Surgery
42.1 kg/m? (6.5),
Male and Female

N=1,772,305

BMI mean: Surgery:

46.62, No Surgery
44.59kg/m?2

Male and female

Bariatric surgery -
vertical banded
gastroplasty (68%),
gastric banding
(19%), and gastric
bypass (13%) (n
=2003) (Jamaly)

n=2010 (Carlson)

Gastric band 1,829
(47.1%), Gastric
bypass 1,421
(36.6%), Sleeve
gastrectomy 613
(15.8%) (n=3882)

Roux-en-Y gastric
bypass, gastric
banding, sleeve
gastrectomy,
biliopancreatic
diversion, vertical

No Surgery (n=2030)

(Jamaly)

(n=2037 (Carlson)

No Surgery (n=3882)

No surgery (n=
1,698263)

NICE guideline CG189 evidence review C: bariatric surgery July 2023

Median follow-
up of 22 (IQR
18-24)

Mean 3.4 years

3 to 9 years

14

Secondary outcomes
o Adverse events
BMI (kg/m2)
Adverse events
e Heart failure
e Mortality
e Type 2 diabetes
e Overall mortality

o Weight (kg)

o BMI (kg/m2)

e All-cause mortality

e Cardiovascular event
e Cancer

e Obstructive sleep
apnoea

e Type 2 Diabetes
MACE
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Batsis 2007 banded gastroplasty
Hung 2007 and duodenal switch
Moussa 2020 (n=74042)

Nasland 2021

Nguyen 2020

Pirlet 2020

Sjostrom 2021

Stenberg 2020

Non-Alcoholic Fatty Liver Disease

Aminian 2021 Observational N=924. BMI Median  Roux-en-Y gastric No Surgery Median - 7 e MACE

USA /IQR - Bariatric: 45.7  bypass surgery, (n=462) years « Major adverse liver
(41.2 to 52.8), Sleeve gastrectomy outcome
Control: 36.0 (32.9 to
39.9) (n=462)

See Appendix E for full evidence tables.
1.1.6 Summary of the effectiveness evidence

No specific comorbidity (presence of specific comorbidity not inclusion criteria for study)

Table 3: Bariatric surgery vs no treatment

Weight (kg) [MID +/- 13.05] (follow-up 6 months(@; Better indicated by lower values)

2() RCT 71 50 MD: -32.19 LOW
(-41.39 to -22.99)

BMI (kg/m?) [MID +/- 2.88] (follow-up 6 months'@; Better indicated by lower values)
NICE guideline CG189 evidence review C: bariatric surgery July 2023 15
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2@ RCT 71 50

MD: -13.4
(-15.98 to -10.82)

AHI score [MID +/- 4.57] (follow-up 3 months; Better indicated by lower values)

1) RCT 16 36 MD: -9.39
(-16.62 to -2.16)

AHI <5 [MID 0.8 to 1.25] (follow-up 3 months; Better indicated by higher values)

1) RCT 9/16 27.8% RR: 2.03
(56.3%) (1.02 to 4)
AHI severity - AHI 5<15 [MID 0.8 to 1.25] (follow-up 3 months; Better indicated by lower values)
1 (®) RCT 6/16 38.9% RR: 0.96 VERY LOW Evidence could not
(37.5%) (0.45 to 2.05) differentiate between
arms
AHI severity - AHI 15<30 [MID 0.8 to 1.25] (follow-up 3 months; Better indicated by lower values)
1 (®) RCT 1/16 13.9% RR: 0.45 VERY LOW Evidence could not
(6.3%) (0.06 to 3.55) differentiate between
arms
AHI severity - AHI 230 [MID 0.8 to 1.25] (follow-up 3 months; Better indicated by lower values)
1 (®) RCT 0/16 19.4% RR: 0.15 VERY LOW Evidence could not
(0%) (0.01to0 2.4) differentiate between
arms

(a) Aguiar 2014 (3 months follow-up); Freitas 2018 (6 months follow-up)
(b) Aguiar 2014

Table 4: Bariatric surgery vs no surgery

Evidence stratified by BMI

NICE guideline CG189 evidence review C: bariatric surgery July 2023 16
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Type 2 diabetes incidence [MID 0.8 to 1.25] (2.8 years; Better indicated by lower values) - BMI 30-34.9 kg/m?

1(@@) Observational 339 332 HR: 0.39 (0.11 to VERY LOW
1.4)

Type 2 diabetes incidence [MID 0.8 to 1.25] (2.8 years; Better indicated by lower values) - BMI 35-39.9 kg/m?

1(@@) Observational 535 551 HR: 0.24 (0.12 to MODERATE
0.48)

Type 2 diabetes incidence [MID 0.8 to 1.25] (2.8 years; Better indicated by lower values) - BMI >= 40 kg/m2

1(@@) Observational 1293 1284 HR 0.15 (0.09 to MODERATE
0.25)

MACE [MID 0.8 to 1.25] (11 years; Better indicated by lower values) - BMI 35-40 kg/m2 (n=3528)

1() Observational No data provided No data provided HR: 0.62 (0.35 to VERY LOW

1.12)

MACE [MID 0.8 to 1.25] (11 years; Better indicated by lower values) - BMI 40-50 kg/m2 (n=3026)

1() Observational No data provided No data provided HR: 0.29 (0.15 to LOW
0.57)

MACE [MID 0.8 to 1.25] (11 years; Better indicated by lower values) - BMI >50 kg/m2 (n=848)

10 Observational No data provided No data provided HR: 0.27 (0.07 to VERY LOW
0.95)

Heart Failure [MID 0.8 to 1.25] (Median follow up 22 years; Better indicated by lower values) - BMI <40.8 kg/m2

10 Observational 792 1225 RR: 0.72 (0.56 to VERY LOW
0.93)

Heart Failure [MID 0.8 to 1.25] (Median follow up 22 years; Better indicated by lower values) - BMI >40.8 kg/m2

10 Observational 1211 805 RR: 0.72 (0.56 to VERY LOW
0.92)

Overall mortality [MID: Line of no effect] (Median follow up 19 years; Better indicated by lower values) — BMI <39kg/m2

NICE guideline CG189 evidence review C: bariatric surgery July 2023
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1@ Observational No data provided ~No data provided HR: 0.78 (0.61- LOW _
0.99)

Overall mortality [MID: Line of no effect] (Median follow up 19 years; Better indicated by lower values) — BMI 39-42kg/m2

1@ Observational No data provided No data provided HR: 0.73 (0.57- LOW _
0.93)

Overall mortality [MID: Line of no effect] (Median follow up 19 years; Better indicated by lower values) — BMI >42.6 kg/m2

1@ Observational No data provided ~No data provided HR: 0.66 (0.52- LOW _
0.83)

Overall mortality [MID: Line of no effect] (Median follow up 4.84 years; Better indicated by lower values) - BMI <40kg/m2

1() Observational 2152 2152 HR: 1.00 (0.66- LOW Evidence could not
1.51) differentiate between

arms

Overall mortality [MID: Line of no effect] (Median follow up 4.84 years; Better indicated by lower values) — BMI 40 -50kg/m?

1() Observational 7340 7340 HR: 0.62 (0.48- MODERATE
0.80)

Overall mortality [MID: Line of no effect] (Median follow up 4.84 years; Better indicated by lower values) — BMI >50kg/m?

1@ Observational 4187 4187 HR: 0.64 (0.47- MODERATE _
0.88)

(a) Booth 2014

(b) Moussa 2020

(c) Jamaly 2019

(d) Jamaly 2019 (Carlsson 2020 analysis)
(e) Doumoras 2020

NICE guideline CG189 evidence review C: bariatric surgery July 2023 18
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Table 5: Bariatric surgery vs non-surgical intervention

Weight (kg) [MID +/- 3.06] (follow-up 12 months; Better indicated by lower values)

1(2) RCT 40 40 MD: -9.20 MODERATE
(-11.86 to -6.54)

Weight (kg) [MID +/- 2.11] (follow-up 2 years; Better indicated by lower values)

1(2) RCT 40 40 MD: -15.2 MODERATE
(-17.44 to0 -12.96)

BMI (kg/m?) [MID +/- 1.29] (follow-up 12 months; Better indicated by lower values)

1(@@) RCT 40 40 MD: -3.1 MODERATE
(-4.2 to -2.0)

BMI (kg/m?) [MID +/- 1.33] (follow-up 2 years; Better indicated by lower values)

1(@@) RCT 40 40 MD -5.3 MODERATE

(-6.42 to -4.18)
(a) O'Brien 2006

Obstructive sleep apnoea
Table 4: Bariatric surgery vs non-surgical intervention

Weight (kg) [MID +/- 13.39] (follow-up 12 months; Better indicated by lower values)

1@ RCT 26 30 MD: -12.9 VERY LOW Evidence could not
(-26.13 to 0.33) differentiate between
arms

Weight (kg) [MID +/- 8.47] (follow-up 10 years®); Better indicated by lower values)
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20 RCT 51 52

MD: -20.25 LOW

(-27 t0 -13.5)

BMI (kg/m?) [MID +/- 4.43] (follow-up 12 months; Better indicated by lower values)

1(2) RCT 26 30 MD: -4.6 VERY LOW Evidence could not
(-9.55 to 0.35) differentiate between

arms
BMI (kg/m?) [MID +/- 4.03] (follow-up 10 years; Better indicated by lower values)

1@ RCT 21 22 MD: -6.8 VERY LOW
(-11.82 to -1.78)

AHI score [MID +/- 12.57] (follow-up 12 months; Better indicated by lower values)

1(@) RCT 26 30 MD: -22.1 VERY LOW
(-34.9 to -9.3)

AHI score [MID +/- 13.95] (follow-up 10 years®); Better indicated by lower values)

2() RCT 52 54 MD: -12.25 VERY LOW

(-22.79 to -1.71)
Health related quality of life (SF-36) - Physical component summary [MID +/- 8.69] (follow-up 2 years; range of scores: 0-100; Better indicated by
higher values)
1(d) RCT 30 30 MD: 9.3 LOW
(0.5to0 18.1)

Health related quality of life (SF-36) - Mental component summary [MID +/- 4.94] (follow-up 2 years; range of scores: 0-100; Better indicated by
higher values)

1(d) RCT 30 30 MD: -0.3 LOW Evidence could not
(-5.3 to 4.7) differentiate between
arms
Health related quality of life (SF-36) - Physical function [MID +/- 19.96] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
1(d) RCT 30 30 MD: 16.8 LOW Evidence could not
(-3.4 to 37) differentiate between
arms
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Health related quality of life (SF-36) - Role-Physical [MID +/- 30.92] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)

1(d) RCT 30 30 MD: 33.5 LOW
(2.2 to 64.8)
Health related quality of life (SF-36) - Body pain [MID +/- 13.73] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
1(d) RCT 30 30 MD: 7.4 LOW Evidence could not
(-6.5 to 21.3) differentiate between
arms
Health related quality of life (SF-36) - General health [MID +/- 14.62] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
1() RCT 30 30 MD: 18.4 LOW
(3.6 to 33.2)

Health related quality of life (SF-36) - Vitality [MID +/- 16.70] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)

1@ RCT 30 30 MD: 17.3 LOW
(0.4 to 34.2)

Health related quality of life (SF-36) - Social function [MID +/- 19.46] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)

1(d) RCT 30 30 MD: 10.6 LOW Evidence could not
(-9.1 to 30.3) differentiate between
arms
Health related quality of life (SF-36) - Role emotional [MID +/- 34.87] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
1(d) RCT 30 30 MD: 15.6 LOW Evidence could not
(-19.7 to 50.9) differentiate between
arms
Health related quality of life (SF-36) - Mental health [MID +/- 14.62] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
1(d) RCT 30 30 MD: 4.3 LOW Evidence could not
(-10.5to 19.1) differentiate between
arms

Depression (Beck Depression Inventory) [MID +/- 5.82] (follow-up 2 years; range of scores: 0-63; Better indicated by lower values)
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MD: -1.80 Evidence could not
(-7.7t0 4.1) differentiate between
arms

(a) Feigel-Guiller 2015

(b) Longest follow-up (Dixon 2012 [2 years]; Feigel-Guiller 2015 [10 years])
(c) Dixon 2012; Feigel-Guiller 2015

(d) Dixon 2012

Table 7: Bariatric surgery vs standard of care (continuous positive airway pressure)

Weight (kg) [MID +/- 7.46] (follow-up 9 months; Better indicated by lower values)

1(@@) RCT 25 18 MD: -3.6 LOW Evidence could not
(-13.32t0 6.12) differentiate between arms
Weight (kg) [MID +/- 8.02] (follow-up 18 months; Better indicated by lower values)
1(@@) RCT 24 16 MD: -4.5 LOW Evidence could not
(-15.02 to 6.02) differentiate between arms
BMI (kg/m?) [MID +/- 1.72] (follow-up 9 months; Better indicated by lower values)
1(@@) RCT 25 18 MD: -1.9 LOW Evidence could not
(-3.93 to 0.13) differentiate between arms
BMI (kg/m?) [MID +/- 1.99] (follow-up 18 months; Better indicated by lower values)
1(@@) RCT 24 16 MD: -2.1 LOW Evidence could not
(-4.51 to 0.31) differentiate between arms
AHI (events per hour) off continuous positive airway pressure treatment [MID +/- 15.77] (follow-up 9 months; Better indicated by lower values)
1(@@) RCT 25 18 MD: 0.6 VERY LOW Evidence could not
(-16.98 to 18.18) differentiate between arms

AHI (events per hour) off continuous positive airway pressure treatment [MID +/- 16.56] (follow-up 18 months; Better indicated by lower values)
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1() MD: -6.3 Evidence could not
(-27.75 to 15.15) differentiate between arms

(a) Bakker 2018

Table 8: Bariatric surgery vs no surgery

Discontinuation of positive airway pressure (PAP) [MID 0.8 to 1.25] 6 months - 1 year (Better indicated by higher value)

1@ Observational 28 59 HR: 15.93 (3.29 to LOW
77.06)

Discontinuation of positive airway pressure (PAP) [MID 0.8 to 1.25] 12 months - 2 year (Better indicated by higher value)

1(@) Observational 28 59 HR: 8.33 (0.95 to VERY LOW _
73.25)

(a) Agosta 2016

Idiopathic intracranial hypertension

Table 5: Bariatric surgery vs non-surgical intervention

Weight (kg) [MID +/- 10.96] (follow-up 12 months; Better indicated by lower values)

1@ RCT 33 33 MD -21.4 LOW
(-31.98 t0 -10.82)
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Weight (kg) [MID +/- 11.47] (follow-up 2 years; Better indicated by lower values)

1(@@) RCT 33 33 MD -26.6 MODERATE
(-37.58 to -15.62)

BMI (kg/m?) [MID +/- 3.86] (follow-up 12 months; Better indicated by lower values)

1() RCT 33 33 MD -7.3 LOW
(-11.02 to -3.58)

BMI (kg/m?) [MID +/- 3.86] (follow-up 2 years; Better indicated by lower values)

1() RCT 33 33 MD -9.4 MODERATE
(-13.12 to -5.68)

Health related quality of life (SF-36) - Physical component summary [MID +/- 7.31] (follow-up 12 months; range of scores: 0-100; Better indicated by

higher values)

1(@@) RCT 33 33 MD 7.3 LOW
(0.24 to 14.36)

Health related quality of life (SF-36) - Mental component summary [MID +/- 6.50] (follow-up 12 months; range of scores: 0-100; Better indicated by
higher values)

1(@) RCT 33 33 MD 1.6 LOW Evidence could not
(-4.67 to 7.87) differentiate between
arms

Health related quality of life (SF-36) - Physical functioning [MID +/- 13.81] (follow-up 12 months; range of scores: 0-100; Better indicated by higher

values)

1(@@) RCT 33 33 MD 20.2 LOW
(6.87 to 33.53)

Health related quality of life (SF-36) - Role limitations due to physical health [MID +/- 23.96] (follow-up 12 months; range of scores: 0-100; Better
indicated by higher values)

1() RCT 33 33 MD 10.5 LOW Evidence could not
(-12.63 to 33.63) differentiate between
arms
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Health related quality of life (SF-36) - Role limitations due to emotional problems [MID +/- 24.78] (follow-up 12 months; range of scores: 0-100; Better
indicated by higher values)

1(2) RCT 33 33 MD 5.9 LOW Evidence could not
(-18.01 t0 29.81) differentiate between
arms
Health related quality of life (SF-36) - Energy/fatigue [MID +/- 13.00] (follow-up 12 months; range of scores: 0-100; Better indicated by higher values)
1(2) RCT 33 33 MD 14.9 LOW
(2.36 to 27.44)

Health related quality of life (SF-36) - Emotional well-being [MID +/- 14.01] (follow-up 12 months; range of scores: 0-100; Better indicated by higher
values)

1(@) RCT 33 33 MD 2.3 LOW Evidence could not
(-11.22 to 15.82) differentiate between
arms

Health related quality of life (SF-36) - Social functioning [MID +/- 5.07] (follow-up 12 months; range of scores: 0-100; Better indicated by higher
values)

1(@@) RCT 33 33 MD 1.8 LOW Evidence could not
(-3.1t0 6.7) differentiate between
arms
Health related quality of life (SF-36) - Pain [MID +/- 15.43] (follow-up 12 months; range of scores: 0-100; Better indicated by higher values)
1(@@) RCT 33 33 MD 8.4 LOW Evidence could not
(-6.5 to 23.3) differentiate between
arms
Health related quality of life (SF-36) - General health [MID +/- 11.37] (follow-up 12 months; range of scores: 0-100; Better indicated by higher values)
1(@@) RCT 33 33 MD 9.9 LOW Evidence could not
(-1.08 to 20.88) differentiate between
arms

Health related quality of life (SF-36) - Physical component summary [MID +/- 7.72] (follow-up 2 years; range of scores: 0-100; Better indicated by
higher values)
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MD 10.4
(2.95 to 17.85)

Health related quality of life (SF-36) - Mental component summary [MID +/- 6.90] (follow-up 2 years; range of scores: 0-100; Better indicated by
higher values)

1@ RCT 33 33 MD -0.5 LOW Evidence could not
(-7.16 to 6.16) differentiate between
arms

Health related quality of life (SF-36) - Physical functioning [MID +/- 14.62] (follow-up 2 years; range of scores: 0-100; Better indicated by higher
values)

1@ RCT 33 33 MD 27.7 LOW
(13.59 to 41.81)

Health related quality of life (SF-36) - Role limitations due to physical health [MID +/- 25.39] (follow-up 2 years; range of scores: 0-100; Better
indicated by higher values)

1@ RCT 33 33 MD 5 LOW Evidence could not
(-19.5 to 29.5) differentiate between
arms

Health related quality of life (SF-36) - Role limitations due to emotional problems [MID +/- 26.60] (follow-up 2 years; range of scores: 0-100; Better
indicated by higher values)

1(@@) RCT 33 33 MD 7.9 LOW Evidence could not
(-17.78 to 33.58) differentiate between
arms
Health related quality of life (SF-36) - Energy/fatigue [MID +/- 13.81] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
1(@@) RCT 33 33 MD 7.5 LOW Evidence could not
(-5.83 to 20.83) differentiate between
arms

Health related quality of life (SF-36) - Emotional well-being [MID +/- 14.62] (follow-up 2 years; range of scores: 0-100; Better indicated by higher
values)
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MD 4.3 Evidence could not
(-9.81 to 18.41) differentiate between
arms
Health related quality of life (SF-36) - Social functioning [MID +/- 5.48] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
1(@@) RCT 33 33 MD -1.1 LOW Evidence could not
(-6.39 to 4.19) differentiate between
arms
Health related quality of life (SF-36) - Pain [MID +/- 16.45] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
1(@@) RCT 33 33 MD 11.9 LOW Evidence could not
(-3.98 to 27.78) differentiate between
arms

Health related quality of life (SF-36) - General health [MID +/- 12.18] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)

1@ RCT 33 33 MD 22.8 LOW
(11.04 to 34.56)

Hospital anxiety and depression scores (HADS) - HADS - anxiety [MID +/- 2.64] (follow-up 12 months; range of scores: 0-21; Better indicated by
lower values)

1() RCT 33 33 MD -1.1 LOW Evidence could not
(-3.65 to 1.45) differentiate between
arms

Hospital anxiety and depression scores (HADS) - HADS - depression [MID +/- 2.43] (follow-up 12 months; range of scores: 0-21; Better indicated by
lower values)

1@ RCT 33 33 MD -1.6 LOW Evidence could not
(-3.95 10 0.75) differentiate between
arms

Hospital anxiety and depression scores (HADS) - HADS - anxiety [MID +/- 2.84] (follow-up 2 years; range of scores: 0-21; Better indicated by lower
values)
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MD -0.2 Evidence could not
(-2.94 to 2.54) differentiate between
arms

Hospital anxiety and depression scores (HADS) at 2 years - HADS - depression [MID +/- 2.64] (follow-up 2 years; range of scores: 0-21; Better
indicated by lower values)

1() RCT 33 33 MD -1.5 LOW Evidence could not
(-4.05 to 1.05) differentiate between
arms

Intracranial pressure (cm CFS) [MID +/- 3.65] (follow-up 12 months; Better indicated by lower values)

1@ RCT 33 33 MD -6 LOW
(-9.53 to -2.47)

Intracranial pressure (cm CFS) [MID +/- 4.06] (follow-up 2 years; Better indicated by lower values)

1@ RCT 33 33 MD -8.2 MODERATE
(-12.12 to -4.28)

Idiopathic intracranial hypertension symptoms - Pulsatile tinnitus [MID 0.8 to 1.25] (follow-up 12 months)

1(@@) RCT 14/30 18/29 RR 0.76 LOW Evidence could not
(46.7%) (62.1%) (0.5 to 1.16) differentiate between
arms

Idiopathic intracranial hypertension symptoms - Visual loss [MID 0.8 to 1.25] (follow-up 12 months)

1(@) RCT 10/30 14/29 RR 0.69 VERY LOW Evidence could not
(33.3%) (48.3%) (0.37 to 1.29) differentiate between
arms

Idiopathic intracranial hypertension symptoms - Diplopia [MID 0.80 to 1.25] (follow-up 12 months)

1(@@) RCT 4/30 4/29 RR 0.33 VERY LOW Evidence could not
(13.3%) (13.8%) (0.07 to 1.56) differentiate between
arms

Idiopathic intracranial hypertension symptoms - Visual obscurations [MID 0.80 to 1.25] (follow-up 12 months)
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7/30 4/29 RR 1.53 VERY LOW Evidence could not
(23.3%) (13.8%) (0.54 to 4.34) differentiate between
arms
Idiopathic intracranial hypertension symptoms - Headache [MID 0.80 to 1.25] (follow-up 12 months)
1(@@) RCT 22/30 23/39 RR 0.98 VERY LOW Evidence could not
(73.3%) (59%) (0.67 to 1.43) differentiate between
arms
Serious adverse events - 0 to 12 months [MID 0.80 to 1.25]
1(@@) RCT 12/33 3/33 RR 4.0 VERY LOW Favours non-surgical
(36.4%) (9.1%) (1.24 to 12.88) intervention

Serious adverse events - 12 months to 2 years [MID 0.80 to 1.25]

1@ RCT 1/33 8/33 RR0.13 VERY LOW
(3%) (24.2%) (0.02 to 0.94)

Diagnosis of obstructive sleep apnoea (only women) - By American Academy of Sleep Medicine criteria [MID 0.80 to 1.25] (follow-up 12 months)

1() RCT 1/8 6/11 RR 0.23 VERY LOW Evidence could not
(12.5%) (54.5%) (0.03 to 1.55) differentiate between
arms
Diagnosis of obstructive sleep apnoea (only women) - By apnoea/hypopnoea index (score 15 or more) [MID 0.80 to 1.25] (follow-up 12 months)
1() RCT 1/8 2/11 RR 0.69 VERY LOW Evidence could not
(12.5%) (18.2%) (0.07 to 6.34) differentiate between
arms

(a) Idiopathic Intracranial Hypertension Weight Trial (IIH WT) reported by Mollan 2021
(b) Idiopathic Intracranial Hypertension Weight Trial (IIH WT) reported by Yiangou 2021
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Obesity with Hypertension

Table 6: Bariatric surgery vs standard care (medical treatment for hypertension)

Weight (kg) [MID +/- 6.72] (follow-up 12 months; Better indicated by lower values)
1(2) RCT 48 44 MD -26.9 MODERATE
(-32.4 to -21.4)

Weight (kg) [MID +/- 4.59] (follow-up 3 years; Better indicated by lower values)

1) RCT 50 50 MD -28.6 MODERATE
(-32.2 to -25)

BMI (kg/m?) [MID +/- 1.58] (follow-up 12 months; Better indicated by lower values)

1(@@) RCT 48 44 MD -9.6 MODERATE
(-10.9 to -8.3)

BMI (kg/m?) [MID +/- 1.65] (follow-up 3 years; Better indicated by lower values)

1) RCT 50 50 MD -10.5 MODERATE
(-11.8 t0 -9.2)

Reduction of 230% of the total number of antihypertensive medications while maintaining office systolic and diastolic blood pressure <140 mm Hg
and <90 mm Hg [MID 0.8 to 1.25] (follow-up 12 months; Better indicated by higher values)

1@ RCT 41/49 6/47 RR 6.55 MODERATE
(83.7%) (12.8%) (3.07 to 13.98)

Reduction of 230% of the total number of antihypertensive medications while maintaining office systolic and diastolic blood pressure <140 mm Hg
and <90 mm Hg [MID 0.8 to 1.25] (follow-up 3 years; Better indicated by higher values)

1) RCT 27/50 4/50 RR 6.52 MODERATE
(54%) (8%) (2.5t0 17.01)

Resistant hypertension [MID 0.80 to 1.25] (follow-up 3 years; Better indicated by lower value)
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1/44 6/40 RR 0.15 Evidence could not
(2.3%) (15%) (0.02 to 1.20) differentiate between
arms

Obstructive sleep apnoea - Obstructive sleep apnoea vs no obstructive sleep apnoea [MID 0.8 to 1.25] (follow-up 3 years; Better indicated by higher
value)

1(0) RCT 17/24 1/13 OR 29.14 MODERATE
(70.8%) (7.7%) (3.16 to 268.73)

Obstructive sleep apnoea - Obstructive sleep apnoea vs no or mild obstructive sleep apnoea [MID 0.8 to 1.25] (follow-up 3 years; Better indicated by
higher value)

16) RCT 22/24 4/13 OR 24.75 MODERATE
(91.7%) (30.8%) (3.83 to 159.92)

(a) GATEWAY 2020 reported by Schiavon 2018

(b) GATEWAY 2020 reported by Schiavon 2020
(c) GATEWAY 2020 reported by Furlan 2021
Overall mortality [MID 0.8 to 1 25] median follow up 19 years (Better indicated by lower value)
1() Observational 1571 1301 HR 0.69 (0.59-0.81) LOW

Table 11: Bariatric surgery vs No Surgery

(a) Jamaly 2019 (Carlsson 2020 analysis)
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Obesity with Cardiovascular disease

Table 12: Bariatric surgery vs no surgery

MACE [MID 0.8 to 1.25] (composite of cardiovascular death, non-fatal stroke and non-fatal myocardial infarction), latest timepoint in study (Better
indicated by lower value)

10(@) Systematic review of 73734 1657962 RR 0.55 (0.46 to 0.65) VERY LOW
observational studies

Myocardial infarction [MID 0.8 to 1.25] (4 years; Better indicated by lower value)
1) Observational 53 40 HR 0.30 (0.1t0 0.91) VERY LOW

Stroke [MID 0.8 to 1.25] (4 years; Better indicated by lower value)

1() Observational 53 40 HR 1.03 (0.43t0 2.47) VERY LOW Evidence could not
differentiate between
arms

Hypertension [MID 0.8 to 1.25] (4 years; Better indicated by lower value)
1) Observational 53 40 HR 0.18 (0.04 to 0.86) LOW

Type 2 diabetes [MID 0.8 to 1.25] (4 years; Better indicated by lower value)
1) Observational 53 40 HR 0.61 (0.43to 0.86) LOW

NAFLD [MID 0.8 to 1.25] (4 years; Better indicated by lower value)

1() Observational 53 40 HR 0.65 (0.23to 1.83) LOW Evidence could not
differentiate between
arms

Obstructive Sleep Apnoea [MID 0.8 to 1.25] (Better indicated by lower value)
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1() Observational HR 0.58 (0.32to 1.06) LOW Evidence could not
differentiate between
arms

Mortality [MID 0.8 to 1.25] (4 years; Better indicated by lower value)

1() Observational 53 40 RR 0.58 (0.32to 1.06) LOW Evidence could not
differentiate between
arms

(a) Sutanto 2021 systematic review
(b) Douglas 2015

Obesity with non-alcoholic fatty liver disease

Table 13: Bariatric surgery vs no surgery

Major adverse liver outcome [MID 0.8 to 1.25] (10 years, Better indicated by lower value)
1(@@) Observational 462 462 HR 0.09 (0.02 to 0.38) LOW

MACE [MID 0.8 to 1.25] (10 years, Better indicated by lower value)
1(2) Observational 462 462 HR 0.25 (0.12t0 0.51) LOW

(a) Aminian 2021
See appendix F for forest plots and appendix G for full GRADE profiles.
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Serious adverse events- All populations

Table14: Specific adverse events listed in the protocol

O’Brien 2006
Throughout 2 years

Dixon 2012
Throughout 2 years

Schiavon 2018
Throughout 1 year

Schiavon 2018
Throughout 3 years

RCT

RCT

RCT

Wound infection (1/39)
Laparoscopic revision (4/39)

Replacement of laparoscopic adjustable gastric banding
(1/30)

Serious adverse events:

o Rehospitalisation (6/49)

Gastrointestinal events:

o Reoperation for abscess (1/49)

o Cholelithiasis requiring laparoscopic cholecystectomy
(4/49)

o Anastomotic ulcer (1/49)

¢ VVomiting and dehydration (1/49)
Nutritional events

e Dumping syndrome (5/49)

e Anaemia (5/46)

o Hypovitaminosis B12 (12/43)
o Ferritin deficiency (2/43)
Nutritional events

e Anaemia (5/47)

o Hypovitaminosis B12 (13/44)
o Ferritin deficiency (2/44)
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Acute abdomen (1/30)
Diarrhoea with very low-calorie diet (1/30)

Cardiovascular events:
¢ Hypertensive crisis (1/47)

Nutritional events
¢ Anaemia (4/40)

Nutritional events
e Anaemia (4/41)
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1.1.7 Economic evidence

1.1.7.1 Included studies

A single search was performed to identify published economic evaluations of relevance to
this review question in this guideline update (see Appendix B). The search retrieved 1,307
results and after removing duplicates, 855 were screened. 801 studies were excluded after
the title and abstract screening, and an additional 50 studies were excluded following the full-
text review.

1.1.7.2 Excluded studies

See Appendix K for excluded studies and reasons for exclusion.

1.1.8 Summary of included economic evidence

Table 15 provides summary details of the included studies. See Appendix | for a full evidence
table and assessment of applicability and limitations.
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Table 15: Summary of economic evidence

Applicability & Other comments
limitations

Avenell et al. (2018)

Directly Approach to analysis: A semi-
applicable Markovian microsimulation model
(Appendix I; tablewas used. A Monte-Carlo process
5) with minor was used to stochastically apply
limitations incident obesity related disease,
(Appendix |; tabledependent on age, sex and BMI.
6) BMlI related complications
considered: Type 2 diabetes,
coronary heart disease, stroke,
hypertension, knee osteoarthritis,
and BMI-related cancers (breast,
colorectal, endometrial,

oesophageal, pancreatic and renal).

Perspective: UK National Health
Service.

Galvain et al. (2021)

Partially Approach to analysis: A Markov
applicable model was used. 30 day mortality
(Appendix I; tablerates were assigned to the surgery
5) with minor arm. BMS and conventional
limitations treatment led to changes in BMI,
(Appendix I; tableblood pressure, lipid ratio, and rate
6) of type 2 diabetes (T2D) remission
accordingly. BMI affected the
probability of transitioning to T2D.
Age, sex, BP, LR, and T2D status

. Absolute
Intervention
Cost(£) QALYs

No £2.898 1,135,676
intervention (Em/100k (per

population) 100k

Population)

Roux-en-Y £4319 1,276,038
gastric bypass (£m/100k (per
(RYGB) population) 100k
surgery Population)
Group A (BMI>= 40kg/m2)
Conventional  £51,519 7.81
treatment
Bariatric and £46,691 12.02
metabolic
surgery (BMS)
Group B (BMI>= 35kg/m2)
Conventional  £67,085 7.03
treatment

Incremental
Cost(£) QALYs
£1,421 140,362

(Em/100k (per 100K
population) population)

-£4,828 4.21
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ICER

£10,126

Dominated

Uncertainty

Deterministic: Sensitivity analyses
were conducted to reflect the
uncertainty surrounding the weight
regain assumption applied in the
model due to the lack of long-term
evidence on this model

parameter. Most notably, when
using a shorter time-horizon (either 5
years, 10 years, or 20 years) surgery
was >£20,000 per QALY gained.
Additionally, using a discount rate of
6% resulted in an ICER for surgery
of £23,756 per QALY gained.
Probabilistic: The model did not
investigate the impact of parametric
uncertainty, for example through
probabilistic sensitivity analyses, on
the model outputs such as estimates
of the ICER.

Deterministic: Sensitivity analyses
were performed to look at the impact
of covid, delayed surgery and
endoscopy on results. Covid and
delayed surgery both resulted in an
increase in the net monetary benefit
for groups A and B.

Probabilistic: In the PSA, BMS was
associated with cost savings in all
simulations for both groups
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Applicability &
limitations

Other comments Intervention

affected the risk of stroke and Ml, BMS
based on Framingham risk
equations. Patients could occupy a
diabetes health state, and transition
between T2D and remission on an
ongoing basis. Patients could
occupy and transition between
mutually exclusive health states
(stroke, MI, cancer).

BMlI related complications
considered: Type 2 diabetes,
coronary heart disease, stroke, and
cancer.

Perspective: UK National Health
Service.

Gulliford et al. (2016)

Directly
applicable
(Appendix |; table
5) with minor
limitations
(Appendix |; table
6)

Bariatric

surgery

No Bariatric
4 surgery

Approach to analysis: A
probabilistic Markov model was
used. Health states were stratifie
by status of depression, BMI
category, gender and age.
Participants could transition
between BMI categories.
Intervention effects were applied to
diabetes, CHD, Stroke, Cancer and
Depression.

BMI related complications
considered: Type 2 diabetes,
coronary heart disease, stroke,
cancer, and depression.
Perspective: UK National Health
Service.

Absolute
Cost(£) QALYs
£59,258 9.30
£67,250 14.509
£51,990 12.367

Cost (£)
-£7,827

£15,260

Incremental

QALYs

2.27

2.142
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ICER

Uncertainty

Dominated and generated higher QALYs in

£7,129

99.9% and 100% of simulations in
Group A and Group B,

Deterministic: Sensitivity analyses
were performed to look at the cost-
effectiveness of Bariatric surgery for
different age categories, genders,
BMI groups, and categories of
deprivation (defined by IMD groups).
Sensitivity analyses was also
performed by varying the cost of
Bariatric surgery, discount rates,
assuming diminishing intervention
effects. Results did not vary
significantly across gender, age, and
deprivation categories. ICERs
increased marginally when
considering a population with BMI of
35-39 kg/m2. Results were very
sensitive to changes in costs of
procedure, and decline in treatment
effects over time.
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Harrison et al. (2021)

Partially Approach to analysis: A cost-
applicable utility analysis was performed using :
(Appendix I; tablemendelian randomisation. Using Laparqscoplc NR NR
5) with minor observational data from UK bariatric
limitations Biobank, in addition to medical data SU"9€"Y
(Appendix I; table for hospital episode statistics,
6) primary care, and secondary care,

authors were able to calculate the

costs and QALYs associated with

BMI. Authors then performed a

cost-utility analysis assuming

bariatric surgery reduces BMI by

25%.

BMI related complications

considered: Cancer,

cardiovascular disease, stroke, type

2 diabetes.

Perspective: UK National Health

Service.

No intervention NR NR

Abbreviations: HUI2 = Health Utilities Index; NR = Not reported
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-£5,096 0.92(0.66 Dominant

(-£3,459 to
-£6,852)

t0 1.17)

Probabilistic: A PSA was
performed with 95% confidence
intervals included for all projected
results.

Deterministic: Sensitivity analysis
undertaken to test the mendelian
randomisation assumption of no
pleiotropy, stratifying the main
analysis by age group, accounting
for prediction uncertainty in QALYs
and testing whether decision analytic
simulation models incorporate
enough health conditions to
accurately estimate the effect of BMI
on QALYs. The final sensitivity
analysis found a substantial
difference between models only
using a limited number of health
conditions, indicating BMI affects
more health conditions than just
cancer, cardiovascular disease,
stroke and type 2 diabetes and that
other health conditions have a
considerable impact on QoL.
Probabilistic: NR
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1.1.9 Economic model
No economic modelling was conducted for this review question.

1.1.10 Unit costs
Not applicable.

1.1.11 The committee’s discussion and interpretation of the evidence

1.1.11.1. The outcomes that matter most

Measures of weight change, quality of life, obesity-related comorbidities, and fertility were
considered the most important for this review. The initial aim of bariatric surgery is weight
loss, and crucial to assessing effectiveness. Then it is important to measure the impact of the
weight loss on reducing obesity-related co-morbidities causing poor health and quality of life.

The committee noted that people with non-alcoholic fatty liver disease (NAFLD) most
commonly died from cardiovascular complications and agreed the MACE outcome (a
composite measure of cardiovascular events) was particularly important for this group.

Other important outcomes included mortality, adverse events, and revision rates. Revision
rates were important to identify how many procedures are unsuccessful or resulted in
complications. However, no evidence was identified for this outcome or for the fertility,
hypercholesterolemia, and asthma outcomes/subgroups.

1.1.11.2 The quality of the evidence

The committee noted that the evidence from RCTs, comparative observational studies, and
systematic reviews of comparative observational studies ranged from very low to moderate
quality, with the majority of the evidence being very low to low. The moderate quality
evidence came mainly from 3 RCTs with small sample sizes; one in a population without a
specified comorbidity, one in people with idiopathic intracranial hypertention and the third in
people with hypertension. Overall, the evidence was downgraded mainly due to risk of bias
from unknown confounders in observational studies, missing detail on allocation
concealment in RCTs and imprecision.

Seven studies (3 RCTs and 4 observational) were identified which did not specify a particular
comorbidity as an inclusion criteria but included people with obesity related comorbidities
such as hypertension, dyslipidemia and sleep apnoea. While these studies did not
specifically look at one particular comorbidity of interest, these studies did include data on
different BMI categories. For example, Aguiar 2014 which included people with BMI between
40 and 50 kg/m? or BMI between 35 and 39.9 kg/m? with associated comorbidities. These
studies were identified as providing relevant information, and were included in this review.

One study [Moussa 2020] was identified through the search and was also included in a
systematic review [Sutanto 2021]. As previously highlighted in section 1.1.4.1, this study was
included under evidence for no specific comorbidity where data was reported for different
BMI thresholds and also included as evidence for obesity with hypertension through the
inclusion of Sutanto 2021, where the overall estimate for outcome MACE was included.

In terms of the intrepretation of the evidence, the committee looked at the two sets of
evidence idependently. The committee found it useful to include the study in both analyses
as they were able to obtain evidence on specific BMI categorises which was not available
through the inclusion of Sutanto 2021, which informed referral critieria based on BMI.
Evidence from Sutanto 2021 was used to then inform referral criteria on comorbidity.
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Additionally, publication bias was explored when 10 or more studies were included as part of
a single meta-analysis. A funnel plot for the outcome MACE in people living with obesity with
CVD demonstrated absense of publication bias. Data for this outcome and subgroup was
obtained from Sutanto 2021. The authors from this systematic review also concluded that
there was absense of apparent publication bias.

The committee also noted that in 1 study which included people with obstructive sleep
apnoea [Bakker 2018], participants in the non-surgical group receiving continuous positive
airway pressure (CPAP) as standard care also lost weight. The NICE team confirmed that no
weight loss interventions was given alongside CPAP in this group. The evidence was not
downgraded but this was taken into consideration when discussing the results of this study.

While it was noted that there was a lack of evidence for other conditions such as fertility (see
further discussion in section 1.1.11.5), asthma and hypercholestrolemia, the committee did
acknowledge that evidence did help identify examples of common conditions that could be
improved by weight loss.

The lack of evidence in specific subgroups such as people who are unable to receive
treatment for other conditions because they are living with obesity and people from minority
ethnic family backgrounds also faciliated the development of research recommendations.
During the discussion, the committee highlighted that as effectiveness evidence was used to
inform the appropriate referral critieria in this review, this would also be the best approach for
further research. While it may have been ideal to have a multi-arm study comparing different
referral thresholds for bariatric surgery, the committee noted that in research, it would be
hard to conduct such a study as typically people present with multiple comorbidities, which
means that it would be difficult to separate out the population. Furthermore, while they
agreed RCT evidence is gold standard, these studies typically have shorter follow up
whereas observational studies can include long follow periods, which would be ideal for
further research. For further information on the research recommendations see section
1.1.11.3 and appendix L.

1.1.11.3 Benefits and harms

BMI categories and comorbidities

The 2014 NICE guidance (CG189) on obesity identification, assessment and management
recommended bariatric surgery as a treatment option for people with a BMI of 40 kg/m? or
more, or between 35 kg/m? and 40 kg/m? and other significant disease (for example, type 2
diabetes or high blood pressure) that could be improved if they lost weight.

While the evidence stratified by BMI was limited, it demonstrated that in people with a BMI
ranging from 35 to greater than 50 kg/m? with no specific co-morbidities, bariatric surgery
resulted in a reduction in the incidence of type 2 diabetes, MACE, heart failure and overall
mortality compared to no surgery or non-surgical interventions for obesity. Evidence
identified in people with BMI of less than 35 kg/m? did not show a benefit of bariatric surgery
compared to no surgery for outcomes such as type 2 diabetes.

In terms of comorbidities, the majority of the evidence was identified in people with
obstructive sleep apnoea, idiopathic intracranial hypertension (lIH), hypertension,
cardiovascular disease, and non-alcoholic fatty liver disease (NAFLD) with biopsy-proven
fibrotic non-alcoholic steatohepatitis (NASH). The evidence demonstrated that bariatric
surgery was clinically effective in reducing weight, BMI and overall mortality rates for people
in these subgroups.

Evidence in people with obstructive sleep apnoea (OSA) also demonstrated that along with
reduction in BMI and weight, bariatric surgery resulted in a reduction in the apnoea hypopnea
index (AHI), discontinuation of positive airway pressure as well as improvement in quality of
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life, particularly in the physical, general health and vitality components of the short form-36
(SF-36) health survey when compared to non-surgical interventions for obesity and no
surgery. No statistical difference was identified for outcomes such as quality of life
(particularly the mental, body pain, social function mental health components of SF-36) and
depression measured using the Beck Depression Inventory.

In people with IIH, bariatric surgery resulted in the reduction of intracranial pressure, as well
as improvement in quality of life (particularly the physical, physical functioning, general health
and energy/fatigue components of SF-36) compared to non-surgical interventions. Serious
adverse events (SAEs) were higher in the intervention arm during 0 to 12 months follow up
compared to non-surgical interventions. The study further specified that out of the 12 SAEs
that occurred during 0 to 12 months follow up, only 4 were related to the bariatric surgery. At
12-24 months, fewer adverse events occurred in the intervention arm, with only 1 event
being related to bariatric surgery. It was also noted that no statistical difference was identified
for outcomes such as idiopathic intracranial hypertension symptoms, hospital anxiety and
depression scores (HADS) and diagnosis of obstructive sleep apnoea.

In people with hypertension, bariatric surgery resulted in the reduction in the total number of
antihypertensive medications, obstructive sleep apnoea and overall mortally when compared
to standard care. Furthermore, in people with cardiovascular disease (CVD), evidence
supported bariatric surgery in the reduction of MACE, myocardial infarction, hypertension
and type 2 diabetes. However, no statistical difference was identified for outcomes such as
stroke, NAFLD and obstructive sleep apnoea.

In people with NAFLD, bariatric surgery also results in the reduction of major adverse liver
outcome and MACE. This was considered important as people with NAFLD were considered
by the committee to be at higher risk of cardiovascular mortality.

While acknowledging that majority of the evidence was of very low to low quality the
committee noted that the direction of the evidence strongly favoured bariatric surgergy in
improving health conditions. They also stated that while some outcomes did demonstrate no
statistical difference between bariatric surgery and comparator, the committtee highlighted
that the evidence did demonstrate the effectiveness of bariatric surgery in several key
outcomes across the different populations. They also highlighted that this evidence
supported their clinical experience.

Based on the evidence, the committee agreed that people with BMI of 40 kg/m? or more
should be offered assessment for bariatric surgery. They also highlighted that at a higher
BMI, there is an urgent need to manage obesity, so presence of comorbidites in this group
should not be a deciding factor.

The committee also highlighted that in people with a BMI between 35 kg/m? and 39.9 kg/m?
comorbidities are likely to be present. In people whose BMI falls into this range, the
committee highlighted it would be important to not only manage obesity but also manage the
comorbidities earlier.

Based on this understanding, the committee retained the existing recommendation but
amended it to highlight that people who have a BMI of 40 kg/m? or more, or between 35
kg/m? and 39.9 kg/m? with a significant health condition that could be improved if they lost
weight should be offered a referral for an assessment for bariatric surgery. The committee
also noted that as people are assessed for their suitability for bariatric surgery before the
treatment is offered, it was important to make that explicit in the recommendation. This is a
move from the recommendation in the 2014 guidance which recommended bariatric surgery
as a treatment option for people living with obesity with no emphasis on having a
comprehensive assessment first.

Furthermore, the committee agreed it was important to include examples of conditions that
could be improved by bariatric surgery. Based on the evidence and their clinical expertise,
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the committee included IIH, NAFLD (with or without steatohepatitis), OSA and CVD as
examples of conditions that can be improved by weight loss. The committee retained
hypertension (high blood pressure) as an example of conditions that can also be improved.
While evidence on populations with type 2 diabetes was out of scope, the committee retained
type 2 diabetes in the list of conditions based on the evidence and their clinical
understanding.

As previously highlighted, evidence was not identified for a number of conditions such as
asthma and hypercholesterolemia. However, these conditions may also be improved by
bariatric surgery. Although, specific evidence was not identified as part of this update there is
a potential for evidence to be identified in the future. It was also highlighted that there are a
number of other conditions such as polycystic ovarian syndrome (PCOS) which were not
included at review protocol stage, that could also be improved through bariatric surgery.
However, as it was not possible to look at every potentially relevant condition as part of this
review, the committee were unable to draft recommendations relating to these conditions, but
agreed that research may be included in future updates. Based on these discussions, the
committee agreed that the list of conditions specified in the recommendation should be
considered as examples rather than a definitive list of conditions.

The 2014 version of this guideline (CG189) also recommended that bariatric surgery is the
option of choice (instead of lifestyle interventions or drug intervention) for adults with a BMI of
more than 50 kg/m? when other interventions have not been effective. The committee noted
that as the BMI ranges highlighted in the updated recommendation capture people with BMI
of more than 50 kg/m?, a separate recommendation for this population was not needed and
could be removed.

People from South Asian, Middle Eastern, Chinese, other Asian, Middle Eastern, Black
African or African-Caribbean family background

During protocol development, ethnicity was identified as an important subgroup. No evidence
for the effectiveness of bariatric surgery in people from different minority ethnic family
backgrounds was found. However, the committee noted that people from South Asian,
Middle Eastern, Chinese, other Asian, Middle Eastern, Black African or African-Caribbean
family background are affected by obesity related comorbidities at lower BMI levels because
they have higher central adiposity at the same BMI than people with other family
backgrounds.

While reviewing evidence for a review question on accuracy of anthropometric measures
(See evidence review A, CG189), the committee developed a recommendation to highlight
that obesity classes 2 and 3 can be identified in people of South Asian, Middle Eastern,
Chinese, other Asian, Middle Eastern, Black African or African-Caribbean family
backgrounds by reducing the existing thresholds for the obesity classes by 2.5 kg/m?. Based
on this understanding, the committee agreed that it was important to recommend lower
thresholds to be considered for people from South Asian, Chinese, other Asian, Middle
Eastern, Black African, or African-Caribbean family background and that this threshold
should be reduced by 2.5 kg/m? to match the earlier review.

Furthermore, the evidence identified in this review showed less benefit for type 2 diabetes
related outcomes in lower BMI groups however, this evidence did not include people from
different minority ethnic family backgrounds. The committee highlighted that in clinical
practice, type 2 diabetes is more prevalent at lower BMI categorises in people from different
minority ethnic family backgrounds. While the evidence presented excluded populations with
type 2 diabetes as this was out of scope of the current review, the committee stressed the
importance of using lower thresholds in these groups due to the higher prevalence of the
condition.
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Based on their clinical expertise, the committee also updated an existing 2014
recommendation for people with recent onset of type 2 diabetes to highlight that expedited
assessment for bariatric surgery can be considered in people of with South Asian, Middle
Eastern, Chinese, other Asian, Middle Eastern, Black African or African-Caribbean family
background at a lower BMI threshold (reduced by 2.5 kg/m?). The 2014 guidance defined
recent onset as diagnosis within the last 10 years. This definition was identified by the
previous guideline committee who based the definition on the understanding that remission
from diabetes following surgery was possible up to 10 years after an initial diabetes
diagnosis. This definition was retained as part of this update.

It was noted that while the lowering of BMI thresholds will result in an increase in referrals,
there are long term benefits associated with the new recommendation (See section on cost
effectiveness and resource use). To further facilitate research in the committee a drafted a
research recommendation to identify the effectiveness and cost effectiveness of bariatric
surgery in people from minority ethnic family backgrounds.

Previous attempts at non-surgical weight loss interventions and tier 3 services

The 2014 guidance specified that bariatric surgery is a treatment option for people who have
tried all appropriate non-surgical measures and the person has not achieved or maintained
adequate, clinically beneficial weight loss. The committee agreed that this criterion was
vague and did not specify which measures should be used. They also raised concerns with
this recommendation as this has been interpreted differently across the country, creating
variations in practice. It was also highlighted that in practice, non-surgical weight loss
measures varied greatly in clinical effectiveness, and this was not reviewed as part of this
question.

Furthermore, the 2014 guidance also stated that bariatric surgery should be offered as a
treatment option for people who have been receiving or will receive intensive management in
a tier 3 service. However, the committee noted that there is variation in the commissioning of
weight loss services across the NHS and one third of England and Wales does not have
access to Tier 3 services.

Without access to tier 3 services, people are unable to progress on to accessing bariatric
surgery. This is supported by ‘The Getting It Right the First Time (GRIFT) Programme
National Speciality Report published in 2017 which highlighted that while there has been a
rise in surgical activity due to the prevalence of obesity, only 0.6% of potential surgical
activity is currently delivered. Additionally, there is a critical point when the risks of surgery
increase. This means that it is crucial to intervene early but the existing criterion for
assessment means that many people miss out on receiving appropriate treatment at the right
time.

Additionally, the GRIFT report also states that access to surgery varied widely between
regions and that provision was not necessarily higher in areas that had the greatest
prevalence of obesity. The briefing report produced for NICE guideline developers and
committee members on obesity, weight management services and health inequalities also
highlighted that there is a regional variation in admissions for bariatric surgery, ranging from
7 to 22 admissions per 100,000 of population against the England average of 12 per 100,00
population. Admissions were the highest in the Northeast, which also has the highest
regional level of obesity but other regions with high levels of obesity (such as North West and
Yorkshire and Humber) had some of the lowest bariatric admissions. The briefing also
highlighted that the mismatch between the burden of obesity and surgical volume expected
to be seen suggests that inequalities in uptake in areas of greatest need may occur.
Research has shown that obesity has increased in the most deprived communities in
England which has led to a widening gap between the most and least deprived areas. Based
on this understanding, the committee noted that restricting assessment for bariatric surgery
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to those who have been able to access tier 3 services runs the risk of further exacerbating
health inequalities.

The committee further highlighted that where tier 3 services are funded, there is variation in
the time in the service until surgery. People may be referred to bariatric surgery after trying
non-surgical measures in tier 3 services for a year while in other parts of the country, people
may find themselves trying tier 3 services for up to 5 years. This can mean that those people
who may require bariatric surgery urgently, may find themselves unable to progress on to
bariatric surgery.

The studies included as evidence in this review did not have the requirement for all non-
surgical treatment to have been tried before study entry. Taking this into account and the
evidence on clinical and cost effectiveness of bariatric surgery, the committee agreed that
requiring all non-surgical interventions or tier 3 services to be tried before assessment for
bariatric surgery could be considered as an unjustified barrier that could limit or delay access
to effective treatment. Also, in people with genetic causes of obesity or hypothalamic obesity,
non-surgical approaches may not be appropriate, therefore there should not be a barrier to
surgery and the most effective intervention should be offered. Based on the evidence and the
committee’s understanding of current practice, the committee agreed that this criterion
should be removed from the recommendation so that this isn’t a barrier at point of referral for
assessment for bariatric surgery.

Commitment to long term follow up

While bariatric surgery is an effective method of achieving weight loss, there are a number of
risks associated with the procedure including but not limited to nutritional deficiencies,
psychological impacts, excess skin and problems maintaining weight or managing weight
regain. Evidence of long-term effect was not directly identified for these outcomes, however
the committee noted that in practice, these are seen in people who undergo the procedure.
This means that extensive follow up post-surgery is required.

The 2014 guidance (CG189) specified that bariatric surgery is a treatment option for people
living with obesity if the person commits to the need for long-term follow up. The committee
highlighted that commitment to long term follow up is an important factor to consider at the
point of referral. As highlighted in CG189, there is extensive follow-up associated with
bariatric surgery and people should be offered a follow up package for a minimum of 2 years
within the bariatric service. During this follow up, people require monitoring of macronutrient
and micronutrient deficiencies as well as monitoring of comorbidities and medication. The
committee highlighted that while NICE guidance specifies a minimum of 2 years, people who
undergo bariatric surgery may require life-long annual reviews. Based on this understanding,
the committee retained the existing criteria but amended it to highlight that people should be
offered referral for an assessment if they agree to necessary long-term follow up, for
example the possibility of life-long annual reviews.

Referral pathway

As previously highlighted, one of the major concerns with bariatric surgery is the lack of
service provision. While this is not a direct risk of surgery itself, the risk associated with the
lack of provision is that people are not getting access to the service that could be of benefit to
them. The committee noted that it was important to highlight where referrals should go once
someone has been identified as meeting the criteria for the assessment for bariatric surgery.
While this was outside the remit of the review question, the committee stressed the
importance of providing information to health and care professionals and people about how
this service can be accessed.

During the 2014 update of recommendations on bariatric surgery for people with recent-
onset type 2 diabetes, it was highlighted that if there are areas where tier 3 services are not
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commissioned or available, individuals must be supported and evaluated in the short term by
equivalent services until tier 3 services are available.

However, the present committee noted that this problem persists as there is still variation in
the delivery of weight management services. This has resulted in a variation in the referral
pathway for bariatric surgery. In some areas, tier 3 and tier 4 services may not be based in
the same trust and can be both community and hospital based. This means that assessment
for bariatric surgery can take place in tier 3 services, with further referrals to tier 4 services,
usually via the general practitioner (GP) after the person has spent 6-12 months in tier 3
services. However, in other areas, tier 3 and tier 4 services are based in the same trust
which means GPs and other healthcare professionals only need to make one referral for
consideration for surgery.

Commissioning guidance to support devolution to CCGs of adult obesity surgical services
published in 2016 defined tier 3 services as a primary care, community care, secondary care
based specialist, multi-disciplinary obesity team and specialist weight management
programme. The guidance also defines tier 4 services as severe and complex obesity
services, including obesity surgery and obesity medicine multi-disciplinary teams (MDTs) and
specialist weight management programmes, post-surgical and annual follow-up. While typical
models for managing obesity are outlined, the committee noted that the variation in referral
pathway may be due to the differences in the interpretation of these models.

Based on typical model, referrals should ideally go through tier 3 services however, the
committee noted that by specifying tiers, this further adds a barrier to access to assessment
as in some areas such services are not available. They noted that the crucial element of
assessment for bariatric surgery is that people are assessed and supported by a weight
management MDT who are typically found in specialist weight management services, which
can either be in tier 3 or tier 4 services as locally available. Based on this understanding, the
committee recommended that people who meet the criteria for assessment for bariatric
surgery should be offered a referral for a comprehensive assessment by a MDT in a
specialist weight management service.

Initial assessment for bariatric surgery

The risk of complications associated with bariatric surgery are complex, particularly the long
term risks of surgery such as psychological disturbances, including weight stigma, nutritional
deficiencies and weight regain. In order to manage these risks effectively post-surgery, it is
important people are comprehensively assessed for bariatric surgery.

Assessment for bariatric surgery is a comprehensive assessment that includes medical
assessment (i.e., assessing for comorbidities and any medical causes of obesity) and
checking a person’s dietary patterns and eating behaviour. A crucial part of this is assessing
whether there are any psychological (such as emotional eating or internalised weight stigma)
and social barriers (such as caring responsibilities or limited access to cooking facilities) to
weight loss in order for these to be addressed.

The committee noted that the evidence in people with IIH and OSA, highlighted that there
was no difference in mental health outcomes between those who received surgery and those
in the non-surgery group. The committee suggested that this may be due to these being
small trials with an unrepresentative population, however other members commented that
they were unsurprised by this and that they had seen no short-term mental health benefits
from bariatric surgery in their professional or lay experience. People may still experience
weight stigma, and they may have issues with body image because of loose skin following
surgery. Also, internalised weight stigma or bias may not necessarily improve post-surgery.

The 2014 guidance recommended that surgery for obesity should be undertaken only by a
MDT that can provide preoperative assessment, management of comorbidities and
psychological support before and after surgery. However, the committee stressed the
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importance of highlighting the specific skills that are required for conducting the
comprehensive assessment.

Based on their understanding of practice, the committee recommended that weight
management MDT should include or have access to health and social care professionals
with expertise in conducting medical, nutritional, psychological and surgical assessments as
well as suitability for surgery. It was also noted that in practice, most people would be
assessed by a non-surgical team first before proceeding to a surgical team. However, some
people may require expedited assessment for surgery and in such cases having access to
surgical assessment would be beneficial.

The committee did acknowledge that due to variation in commissioning of services there may
be difference in the structure of the MDT but ideally the MDT should include or have access
to a physician, surgeon or bariatric surgeon (as appropriate), registered dietitian and
specialist psychologist. This means that some teams may not necessarily include all relevant
health and social care professionals, but the expertise can be accessed.

The committee also highlighted that a comprehensive assessment should be conducted
based on the person’s needs. This means that it may be important to assess the person’s
medical and nutritional needs as well as any psychological needs and where support can be
provided to ensure adherence and suitability for surgery. Other factors that may affect
someone’s response after surgery, for example learning disabilities, neurodevelopmental
disabilities, deprivation and other factors of health inequalities or language barriers should
also be considered at this assessment stage.

Additionally, the MDT would also assess whether any arrangements need to be made, based
on the person’s need ahead of surgery. This can include managing any existing or new
comorbidities, taking part in weight management interventions, or offering them
psychological support before surgery The MDT should also have access to or include
healthcare professionals who can assess if the person is fit for anaesthesia and surgery,
which is a point that was retained from existing recommendations. The committee also
highlighted that due to the presence of comorbidities, specialist input from other MDT’s
already involved in someone’s care may be required.

It is also important to note that not everyone referred for assessment for bariatric surgery are
appropriate for surgery. This decision is based on the comprehensive assessment, which
places the MDT in an important position as they can effectively communicate the next steps
for someone who has not have been offered surgery in this instance. Also, some people may
not want surgery. In such instances, if an MDT approach is utilised, the MDT team can
conduct an assessment and discuss possible alternative treatment options (for example,
other locally available specialist weight management services) with the individual. The
committee noted that patient choice is important, therefore principles outlined in the NICE
guidance on shared decision making (NG197) should be followed.

The committee also noted that 2014 CG189 guidance does include recommendations on
preoperative and postoperative assessment, but the committee highlighted that while
recommendations on the MDT and initial assessment before surgery were outside the remit
of the review question, it was important to provide information for health and care
professionals and people about what should constitute an initial assessment for surgery.
Additionally, as provision of services varies greatly across the country, it was important to set
out what should be expected during initial assessments and the level of support people
require.

Previous weight management attempts

As previously discussed, a person trying all non-surgical measures, including tier 3 services
at point of referral for assessment (as outlined in the existing CG189 2014 guideline) is no
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longer required, however, the committee noted that previous attempts at managing weight
and a person’s response to treatment should be considered as part of the assessment as
this highlights the amount of support an individual has received and how much further
support they may need.

In some cases, the person may have already engaged with specialist weight management
services but there may be instances where someone may have not had a chance to engage
with these services, due to the lack of availability or difficulties in accessing them for
example. This means it is important to assess a person’s previous weight management
history and understand why they haven’t engaged with services previously if this is the case.
Based on this understanding, the committee retained the sentiments from the 2014
recommendations but recommended that as part of the assessment, the MDT should also
assess the person’s previous weight management attempts, their response to treatment and
whether they have engaged or been able to access weight management services.

1.1.11.4 Cost effectiveness and resource use

The committee considered the evidence stemming from published cost-utility analyses
evaluating the cost-effectiveness of bariatric surgery in the UK, details of which are
summarised in section 1.1.8. Although there is no direct evidence that compared the cost-
effectiveness of different referral criteria for bariatric surgery, the committee agreed that
previous studies examining the cost-effectiveness of the surgery across different BMI groups
and people with and without co-morbidities can be used to inform the recommendations. We
identified four UK studies, and two of them were directly applicable to our research question
with minor limitations as outlined in appendix |. Therefore, the committee agreed to focus on
UK evidence only, and no original economic modelling was deemed necessary.

The committee acknowledged the fact that there was strong evidence supporting the use of
the bariatric surgery in patients with a BMI above 35 kg/m? with results ranging from bariatric
surgery dominating the non-intervention arm to having an ICER of £10,126 as an upper limit.
The committee noted that even at the upper limit, the ICER for bariatric surgery was
comfortably below £20,000 per QALY, signalling of strong evidence supporting the cost-
effectiveness for a referral criterion of bariatric surgery for patients with a BMI above 35
kg/m?. It is also worth noting that even when considering costs of preoperative assessments,
such as medical and psychological assessments, as done by Avenell 2018, bariatric surgery
remained cost-effective for patients with a BMI above 35 kg/m?.

Hence given the clinical and economic evidence available in the literature, the committee
agreed that we should keep the current referral criteria but remove the criteria of trying all
appropriate non-surgical measures before obtaining the surgery. This stemmed from the fact
the interpretation of the criteria varies considerably in the real practice, and it might lead to a
low referral rate to bariatric surgery in some cases. Many people who tend to benefit from the
surgery could not receive it in time and end up seeking care from private services in the UK
or abroad. The committee also highlighted the importance of a multidisciplinary team to
conduct pre-surgery assessment. While the new recommendation may lead to an increase in
the number of referrals and assessments for bariatric surgery, it was clear from the economic
evidence that the additional costs will be outweighed by the reduction in costs and increase
in QALYs achieved through the reduction in obesity-related complications.

The committee noted that obesity-related diseases tend to occur at lower BMIs in people
from South Asian, Middle Eastern, Chinese, other Asian, Black African or African-Caribbean
family backgrounds due to greater abdominal adiposity. Hence, they felt that it is appropriate
to consider bariatric surgery at lower BMI thresholds in these minority ethnic groups, even if
there was no economic evidence in previous literature particularly looking at the cost-
effectiveness and in turn the referral criteria for bariatric surgery in these populations.
Although the reduction in the BMI thresholds is likely to increase the number of referrals to
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bariatric surgery in this population, the potential reduction in obesity-related complications is
likely to compensate for this.

1.1.11.5 Other factors the committee took into account

Existing guidance on referral for bariatric surgery

During committee discussions it was highlighted that the new recommendations support
current clinical practice and advice endorsed by other organisations. For example, the 2022
guidance from the American Society for Metabolic and Bariatric Surgery (ASMBS) and
International Federation for the Surgery of Obesity of Metabolic Disorders (IFSO)
recommended bariatric surgery for individuals with BMI > 35 kg/m?, regardless of presence,
absence, or severity of comorbidities. While this guidance includes a lower BMI cut-off, it
does retain the sentiment that presence of comorbidities does not need to be considered for
referral, which matches the recommendations This guidance also specifies that surgery is
recommended for people with metabolic disease and lower BMI threshold (30-34.9 kg/m?)
which is inline with the new recommendation..

Furthermore, the committee noted that this new recommendation around the use of lower
BMI thresholds in people from different minority ethnic family backgrounds is in line with
practice and guidelines endorsed by other governing bodies. For example, the BOMSS
quideline also stipulates that BMI threshold should be reduced by 2.5 kg/m? for people from
an Asian background. The AMBS/IFSO 2022 guidance also suggests that BMI thresholds
should be adjusted in the Asian population such that BMI >25 kg/m? suggests clinical obesity
and individuals with BMI > 27.5 kg/m? should be offered bariatric surgery.

People who cannot receive treatment

No evidence was identified in people who cannot receive or are not offered treatment
because of their obesity. This can include people who may require kidney transplant, fertility
treatment and hip or joint replacement surgery. The committee noted in practice, people are
often urged to lose weight before receiving treatments for other conditions but may find it
difficult to get referred for bariatric surgery or may have to wait a long time for surgery. It was
noted that in some centres, people who require bariatric surgery for appropriate cancer
intervention can be expediated to urgently receive surgery. However, this is not covered in
existing guidance.

The committee also noted that wider evidence on benefits of weight loss through bariatric
surgery before receiving other treatments is unclear. The committee noted that people may
benefit from bariatric surgery as it means that they are able to receive their desired treatment
which can greatly improve their quality of life and may improve intervention outcomes (such
as success rate), however more robust evidence is required to support this statement. As
evidence was not identified in this subgroup, the committee were unable to develop
recommendations. But to facilitate further research in this, the committee drafted a research
recommendation to identify the effectiveness and cost effectiveness of bariatric surgery in
this population.

People with learning disabilities and neurodevelopmental disabilities

The health inequality briefing report produced for NICE guideline developers and committee
members on obesity, weight management services and health inequalities highlighted that
among adults with disabilities, the prevalence of obesity is 20% higher than among those not
reporting disabilities. The prevalence of obesity in adults with severe mental illness is almost
double other adults aged 15-74 years. Additionally, adults with a learning disability have high
levels of obesity, at 31% and 45% for men and women respectively. Within people with
learning disabilities, there are increased risks of obesity for people with Down’s syndrome.
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While evidence on these populations were not identified in the review, the committee did not
think the new recommendations would adversely impact these groups and thought it
important to be explicit about these groups as part of the initial assessment. They also
highlighted that input from a learning disability team or liaison nurse may be required when
conducting initial assessments in people with learning or neurodevelopmental disabilities.

Furthermore, they highlighted that there are existing NICE guidelines that can help health
and care professionals plan the care for people with learning disabilities and
neurodevelopment disabilities. These include guidance on learning disabilities and behaviour
that challenges: service design and delivery (NG93), care and support for people growing
older with learning disabilities (NG96), autism spectrum disorder in adults: diagnosis and
management (CG142).

Gender differences in accessing services

The briefing report produced for NICE guideline developers and committee members on
obesity, weight management services and health inequalities highlighted that there are
gender differences in accessing services, specifically bariatric surgery. This report made
reference to the findings of the National Bariatric Surgery Registry report published in 2020
which highlighted that men seek bariatric surgery later in the course of their disease and
generally have a higher BMI and more obesity-related comorbidities. It was highlighted that
while there is inequality in terms of accessing services, the updated recommendations now
allow a number of obesity-related comorbidities to be considered when considering referral
for assessment for bariatric surgery.

1.1.12 Recommendations supported by this evidence review

This evidence review supports recommendations 1.10.1- 1.10.2, 1.10.6- 1.10.7 and the
research recommendation on the effectiveness and cost effectiveness of bariatric surgery in
people who need treatment for other conditions and people from minority ethnic family
backgrounds.
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Appendix A — Review protocols

Review protocol for referral for Bariatric Surgery

ID Field Content

0. PROSPERO registration NA

number

1. Review title Effectiveness of referral criteria for bariatric surgery to achieve weight loss and maintain a
healthier weight in adults living with obesity.

2. Review question What referral criteria for bariatric surgery are most effective to achieve weight loss and
maintain a healthier weight in adults living with obesity?

3. Objective To find and systematically review evidence on the effectiveness of bariatric surgery across
different sub populations of adults with obesity, in order to determine appropriate referral
criteria.

4. Searches The included studies from the following Cochrane review will be assessed against the review

protocol for inclusion in this review:
¢ Colquitt (2014, What are the effects of weight loss (bariatric) surgery for overweight or
obese adults?)
The following databases will be searched:
Cochrane Central Register of Controlled Trials (CENTRAL)
Cochrane Database of Systematic Reviews (CDSR)
Embase
MEDLINE

Searches will be restricted by:
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e Studies published from December 2013 onwards (studies included in the Cochrane
review (Colquitt 2014, Surgery for weight loss in adults) will also be evaluated for
inclusion in this review).

e English language

¢ Conference abstracts will be excluded from the search

Other searches:
None

The searches will be re-run 6 weeks before final submission of the review and further studies
retrieved for inclusion.

The full search strategies for MEDLINE database will be published in the final review.

5. Condition or domain being | Obesity in adults
studied
6. Population Inclusion:
e Adults over the age of 18 living with obesity
e Population will be stratified as specified in section 17.
Exclusion:
e Children and young people under 18
e Pregnant women
e Studies with a population where more than 50% have type 2 diabetes will be
excluded.
7. Intervention Bariatric Surgery including:

e Roux-en-Y gastric bypass
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Mini gastric bypass / one-anastomosis gastric bypass
Sleeve gastrectomy

Gastric band

Biliopancreatic diversion (with duodenal switch)

Studies will compare any weight-loss surgery specified in the list above to non-surgery
Procedure that are not included as they are no longer in current use:

Jejunoileal bypass

Horizontal gastroplasty

Vertical banded gastroplasty or vertical gastroplasty (not banded)
Banded gastroplasty that is not adjustable

Banded gastric bypass

Biliopancreatic diversion (without duodenal switch)

8. Comparator

No treatment / standard care / non-surgical intervention for obesity

9. Types of study to be
included

The review will use a two-step approach. Firstly, randomised controlled trials and systematic
reviews of comparative non-randomised studies will be identified. Subsequently, individual
comparative non-randomised studies will be identified that were published after the search
date for an included systematic review in the same subpopulation, or which includes
subpopulations in section 17 that are not covered by an included systematic review.

Randomised Control Trials (RCTs). Included studies in the Cochrane review Colquitt
(2014, Surgery for weight loss in adults) will be evaluated to check whether they match the
review protocol specified here. Data not relevant to this review from the Cochrane review will
be excluded — such as those studies conducted on a type 2 diabetes population and those
comparing different types of surgery with each other. A search will be carried out to identify
studies published after the search date for the Cochrane review.

Systematic reviews of comparative observational studies or non-randomised
controlled studies. If several systematic reviews are found covering the same
subpopulation, only the most recent review will be included. The results of systematic reviews
will be included directly as evidence (rather than as a source of individual studies).

NICE guideline CG189 evidence review C: bariatric surgery July 2023 55




FINAL
Referral for bariatric surgery

Non-randomised controlled or comparative observational studies with a concurrent
control group and adjustment for a minimum of the following confounding factors: age, sex,
BMI at baseline, obesity-related comorbidities at baseline. Adjustment must use one of the
methods specified in NICE TSD 17: The use of observational data to inform estimates of
treatment effectiveness in technology appraisal. Studies may adjust for a range of co-
morbidities — they will be included in the review for consideration by the committee if
adjustment for any comorbidity is included in the analysis. When a systematic review has
been included that covers a particular subpopulation mentioned in section 17, individual
cohort studies relating to that subpopulation will only be included if they were published after
the date of an included systematic review.

Systematic reviews of RCTs will also be searched for and used to cross check the RCTs
included in the review. They will not be included as a direct source of data.

10. | Other exclusion criteria Population exclusions as listed above.

e Studies comparing different types of surgery

e Studies including surgery not available on the NHS (e.g., primary obesity surgery
endolumena)

e Studies with inclusion criteria based on a comorbidity, condition or procedure that is
not specified in section 17 as a subgroup of interest.

11. | Context This is an update to recommendation 1.10.1 from CG189 — Obesity: identification,
assessment, and management. New evidence on referral criteria for bariatric surgery was
highlighted during the scoping process.

This question forms part of an update and amalgamation of the following guidelines:

Obesity: identification, assessment and management (2014) NICE guideline CG189

¢ Weight management: lifestyle services for overweight or obese children and young
people (2013) NICE guideline PH47

o BMI: preventing ill health and premature death in black, Asian and other minority ethnic
groups (2013) NICE guideline PH46
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e Obesity prevention (2006) NICE guideline CG43.

12. | Primary outcomes (critical e Measures of weight change (including change in weight or BMI)

outcomes) ¢ Health related quality of life (the overall scores will be reported, as well as domains
relating to everyday function and mental health)

o Obesity related comorbidities (type 2 diabetes, hypertension, heart disease, stroke,
non-alcoholic fatty liver disease, sleep apnoea, hypercholesterolemia, Idiopathic
intracranial hypertension, asthma, depression and anxiety). Dichotomous outcomes
related to the presence absence of these comorbidities will be included, as well as
outcomes relating to the severity of the co-morbidity.

o Fertility

Continuous outcomes such as weight change and BMI reduction will be reported as mean
differences.

Dichotomous outcomes such as heart disease, mortality or stroke will be reported as hazard
ratios or risk ratios.

All outcomes will be reported at 12 months and for the longest available time point followed
up in studies, provided that this is at least 2 years.

13. | Secondary outcomes e Mortality (perioperative and at the latest time point in the study)

(important outcomes) e Adverse events:

o Serious adverse events (according to the European medicines agency definition).

o Specific adverse events: nutritional deficiencies, wound infections,
hypoglycaemia, postprandial pain, gastric side effects

o Revision rates (reversal or conversions to normal or other procedures)

14. | Data extraction (selection | All references identified by the searches and from other sources will be uploaded into EPPI
and coding) reviewer and de-duplicated. 10% of the abstracts will be reviewed by two reviewers, with any
disagreements resolved by discussion or, if necessary, a third independent reviewer.

The full text of potentially eligible studies will be retrieved and will be assessed in line with the
criteria outlined above. A standardised form will be used to extract data from studies (see
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Developing NICE guidelines: the manual section 6.4). Study investigators may be contacted
for missing data where time and resources allow.

15. | Risk of bias (quality) Risk of bias for RCTs will be assessed using the Cochrane RoB 2.0 checklist observational
assessment studies using ROBINS-I as described in Developing NICE guidelines: the manual.

Systematic reviews will be appraised using the ROBIS checklist.

16. | Strategy for data Randomised controlled trials:

synthesis
y Meta-analyses of outcome data will be conducted for all comparators that are reported by

more than one study, with reference to the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins et al. 2011).

Fixed- and random-effects models (der Simonian and Laird) will be fitted for all comparators,
with the presented analysis dependent on the degree of heterogeneity in the assembled
evidence. Fixed-effects models will be the preferred choice to report, but in situations where
the assumption of a shared mean for fixed-effects model is clearly not met, even after
appropriate pre-specified subgroup analyses is conducted, random-effects results are
presented. Fixed-effects models are deemed to be inappropriate if one or both of the
following conditions was met:

. Significant between study heterogeneity in methodology, population, intervention or
comparator was identified by the reviewer in advance of data analysis.

. The presence of significant statistical heterogeneity in the meta-analysis, defined as
12250%.

Meta-analyses will be performed in Cochrane Review Manager V5.3.
Systematic reviews of non-randomised studies:

Data from included systematic reviews will be reported directly, with no further synthesis.

Comparative observational studies:
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Data from comparative observational studies will be synthesised in the same way as
described for randomised controlled trials above, where appropriate (taking into account
whether populations across studies are sufficiently similar and whether studies adjust for the
same confounding factors).

17. | Analysis of sub-groups Analysis will be conducted on different sub-group populations based on:
e BMI
Ethnicity
o People prevented from receiving treatment because of their obesity (e.g., bone marrow
and renal transplant, fertility treatment, hip/joint replacements)

e People with impaired physical functionality (including musculoskeletal impairment)
e Comorbidities including:

o Non-alcoholic fatty liver disease

o Sleep apnoea

o Severe Asthma

o Cardiovascular disease

o ldiopathic intracranial hypertension

o Depression/anxiety
The effectiveness and cost effectiveness of bariatric surgery for each subgroup (or
combination of subgroups) will be used to define appropriate referral criteria for bariatric
surgery.
In the case of heterogeneity in a meta-analysis that is not explained by the subgroups
described above, data will be split by surgery type (the primary analysis will look at any
surgery vs no surgery). If heterogeneity cannot be explained, a random effects model will be
used.

18. | Type and method of Intervention
review

Ll Diagnostic
Ll Prognostic
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O Qualitative
U Epidemiologic
Ll Service Delivery
] Other (please specify)
19. | Language English
20. | Country England
21. | Anticipated or actual start | February 2022
date
22. | Anticipated completion TBC
date
23. | Stage of review at time of | Review stage Started Completed
this submission
Preliminary searches I I
Piloting of the study - r - r

selection process

Formal screening of
search results against I I
eligibility criteria

Data extraction QI O
Risk of bias (quality) rr ror
assessment
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Data analysis || L || L

24. | Named contact

5a. Named contact
Guideline Development Team
5b Named contact e-mail

weightmgt@nice.org.uk

5e Organisational affiliation of the review

National Institute for Health and Care Excellence (NICE) and NICE Guideline Updates Team

25. | Review team members

From the NICE Guideline development team:
Technical lead: Dr Kathryn Hopkins/ Shreya Shukla
Technical analyst: Anthony Gildea/Sarah Matthews
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28. | Collaborators Development of this systematic review will be overseen by an advisory committee who will
use the review to inform the development of evidence-based recommendations in line with
section 3 of Developing NICE guidelines: the manual. Members of the guideline committee
are available on the NICE website: https://www.nice.org.uk/quidance/indevelopment/gid-
ng10182

29. | Other registration details NA

30. | Reference/URL for NA

published protocol

31. | Dissemination plans NICE may use a range of different methods to raise awareness of the guideline. These
include standard approaches such as:
notifying registered stakeholders of publication
publicising the guideline through NICE's newsletter and alerts
issuing a press release or briefing as appropriate, posting news articles on the NICE website,
using social media channels, and publicising the guideline within NICE.

32. | Keywords Obesity, Bariatric surgery

33. | Details of existing review | -

of same topic by same
authors

34. | Current review status O Ongoing
Ll Completed but not published
Ll Completed and published
Ll Completed, published and being updated
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] Discontinued

35.. | Additional information -

36. | Details of final publication | www.nice.org.uk
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Appendix B — Methods

Reviewing research evidence

Review protocols

Review protocols were developed with the guideline committee to outline the inclusion and
exclusion criteria used to select studies for each evidence review.

Searching for evidence

Evidence was searched for each review question using the methods specified in the 201
NICE guidelines manual.

Selecting studies for inclusion

All references identified by the literature searches and from other sources (for example,
previous versions of the guideline or studies identified by committee members) were
uploaded into EPPI reviewer software (version 5) and de-duplicated. Titles and abstracts
were assessed for possible inclusion using the criteria specified in the review protocol. 10%
of the abstracts were reviewed by two reviewers, with any disagreements resolved by
discussion or, if necessary, a third independent reviewer.

The full text of potentially eligible studies was retrieved and assessed according to the
criteria specified in the review protocol. A standardised form was used to extract data from
included studies. Study investigators were contacted for missing data when time and
resources allowed (when this occurred, this was noted in the evidence review and relevant
data was included).

Incorporating published evidence syntheses

If published evidence syntheses were identified in the review process, they were considered
for use as the primary source of data, rather than extracting information from primary studies.
Syntheses considered for inclusion in this way were quality assessed to assess their
suitability using the appropriate checklist, as outlined in table 16. Note that this quality
assessment was solely used to assess the quality of the synthesis in order to decide whether
it could be used as a source of data, as outlined in table 17, not the quality of evidence
contained within it. In this review, a separate risk of bias assessment was not conducted on
the individual studies identified through the systematic but instead the quality assessment as
reported in the systematic review was used.

Table 16: Checklists for published evidence syntheses

Systematic review of ROBIS
quantitative evidence

Network meta-analysis Modified version of the PRISMA NMA tool (see appendix K of ‘Developing
NICE guidelines, the manual’)

Qualitative evidence

synthesis ENTREQ reporting standard for published evidence synthesis

(https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-
2288-12-181) is the generic reporting standard for QES, however specific
reporting standards exist for meta-ethnography (eMERGe
[https://emergeproject.org/]) and for realist synthesis (RAMESES ||
[https://www.ramesesproject.org/]). If these reporting standards are not
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appropriate to the QES then an adapted PRISMA framework is used (see
Flemming K, Booth A, Hannes K, Cargo M, Noyes J. Cochrane Qualitative
and Implementation Methods Group guidance series-paper 6: reporting
guidelines for qualitative, implementation, and process evaluation
evidence syntheses. Journal of Clinical Epidemiology 2018; 97: 79-85).

Individual patient data Checklist based on Tierney, Jayne F., et al. "Individual participant data
meta-analysis (IPD) meta-analyses of randomised controlled trials: guidance on their
use." PLoS Med 12.7 (2015): e1001855.

Each published evidence synthesis was classified into one of the following three groups:

¢ High quality — It is unlikely that additional relevant and important data would be identified
from primary studies compared to that reported in the review, and unlikely that any
relevant and important studies have been missed by the review.

¢ Moderate quality — It is possible that additional relevant and important data would be
identified from primary studies compared to that reported in the review, but unlikely that
any relevant and important studies have been missed by the review.

e Low quality — It is possible that relevant and important studies have been missed by the
review.

Each published evidence synthesis was also classified into one of three groups for its
applicability as a source of data, based on how closely the review matches the specified
review protocol in the guideline. Studies were rated as follows:

¢ Fully applicable — The identified review fully covers the review protocol in the guideline.

e Partially applicable — The identified review fully covers a discrete subsection of the review
protocol in the guideline (for example, some of the factors in the protocol only).

¢ Not applicable — The identified review, despite including studies relevant to the review
question, does not fully cover any discrete subsection of the review protocol in the
guideline.

The way that a published evidence synthesis was used in the evidence review depended on
its quality and applicability, as defined in table 17. When published evidence syntheses were
used as a source of primary data, data from these evidence syntheses were quality
assessed and presented in GRADE tables in the same way as if data had been extracted
from primary studies. In questions where data was extracted from both systematic reviews
and primary studies, these were checked to ensure none of the data had been double
counted through this process.

Table 17: Criteria for using published evidence syntheses as a source of data

High Fully applicable Data from the published evidence synthesis were used instead
of undertaking a new literature search or data analysis.
Searches were only done to cover the period of time since the
search date of the review. If the review was considered up to
date (following discussion with the guideline committee and
NICE lead for quality assurance), no additional search was
conducted.

High Partially applicable  Data from the published evidence synthesis were used instead
of undertaking a new literature search and data analysis for the
relevant subsection of the protocol. For this section, searches
were only done to cover the period of time since the search date
of the review. If the review was considered up to date (following
discussion with the guideline committee and NICE lead for
quality assurance), no additional search was conducted. For
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other sections not covered by the evidence synthesis, searches
were undertaken as normal.

Moderate  Fully applicable Details of included studies were used instead of undertaking a
new literature search. Full-text papers of included studies were
still retrieved for the purposes of data analysis. Searches were
only done to cover the period of time since the search date of
the review.

Moderate  Partially applicable  Details of included studies were used instead of undertaking a
new literature search for the relevant subsection of the protocol.
For this section, searches were only done to cover the period of
time since the search date of the review. For other sections not
covered by the evidence synthesis, searches were undertaken
as normal.

Methods of combining evidence

Data synthesis for intervention studies

Where possible, meta-analyses were conducted to combine the results of quantitative
studies for each outcome.

Pairwise meta-analysis

Pairwise meta-analyses were performed in Cochrane Review Manager V5.3, with the
exception of incidence rate ratio analyses which were carried out in R version 3.3.4. using
the package ‘metafor’. A pooled relative risk was calculated for dichotomous outcomes
(using the Mantel-Haenszel method) reporting numbers of people having an event, and a
pooled incidence rate ratio was calculated for dichotomous outcomes reporting total numbers
of events. Both relative and absolute risks were presented, with absolute risks calculated by
applying the relative risk to the risk in the comparator arm of the meta-analysis (calculated as
the total number events in the comparator arms of studies in the meta-analysis divided by the
total number of participants in the comparator arms of studies in the meta-analysis).

A pooled mean difference was calculated for continuous outcomes (using the inverse
variance method) when the same scale was used to measure an outcome across different
studies. Where different studies presented continuous data measuring the same outcome but
using different numerical scales (e.g. a 0-10 and a 0-100 visual analogue scale), these
outcomes were all converted to the same scale before meta-analysis was conducted on the
mean differences. Where outcomes measured the same underlying construct but used
different instruments/metrics, data were analysed using standardised mean differences
(SMDs, Hedges’ g).

For continuous outcomes analysed as mean differences, change from baseline values were
used in the meta-analysis if they were accompanied by a measure of spread (for example
standard deviation). Where change from baseline (accompanied by a measure of spread)
were not reported, the corresponding values at the timepoint of interest were used. If only a
subset of trials reported change from baseline data, final timepoint values were combined
with change from baseline values to produce summary estimates of effect.

For continuous outcomes analysed as standardised mean differences this was not possible.
In this case, if all studies reported final timepoint data, this was used in the analysis. If some
studies only reported data as a change from baseline, analysis was done on these data, and
for studies where only baseline and final time point values were available, change from
baseline standard deviations were estimated, assuming a correlation coefficient derived from
studies reporting both baseline and endpoint data, or if no such studies were available,
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assuming a correlation of 0.5 as a conservative estimate (Follman et al., 1992; Fu et al.,
2013). In cases where SMDs were used they were back converted to a single scale to aid
interpretation by the committee where possible.

Random effects models were fitted when there was significant between-study heterogeneity
in methodology, population, intervention or comparator was identified by the reviewer in
advance of data analysis. This decision was made and recorded before any data analysis
was undertaken. For all other syntheses, fixed- and random-effects models were fitted, with
the presented analysis dependent on the degree of heterogeneity in the assembled
evidence. Fixed-effects models were the preferred choice to report, but in situations where
the assumption of a shared mean for fixed-effects model were clearly not met, even after
appropriate pre-specified subgroup analyses were conducted, random-effects results are
presented. Fixed-effects models were deemed to be inappropriate if there was significant
statistical heterogeneity in the meta-analysis, defined as 1°250%.

However, in cases where the results from individual pre-specified subgroup analyses were
less heterogeneous (with 12 < 50%) the results from these subgroups were reported using
fixed effects models. This may have led to situations where pooled results were reported
from random-effects models and subgroup results were reported from fixed-effects models.

Appraising the quality of evidence

Intervention studies (relative effect estimates)

RCTs and quasi-randomised controlled trials were quality assessed using the Cochrane Risk
of Bias Tool. Non-randomised controlled trials and cohort studies were quality assessed
using the ROBINS-I tool. Other study types (for example controlled before and after studies)
were assessed using the preferred option specified in the NICE guidelines manual 2018
(appendix H). Evidence on each outcome for each individual study was classified into one of
the following groups:
o Low risk of bias — The true effect size for the study is likely to be close to the estimated
effect size.

¢ Moderate risk of bias — There is a possibility the true effect size for the study is
substantially different to the estimated effect size.

e High risk of bias — It is likely the true effect size for the study is substantially different to
the estimated effect size.

o Critical risk of bias (ROBINS-I only) - It is very likely the true effect size for the study is
substantially different to the estimated effect size.

Each individual study was also classified into one of three groups for directness, based on if

there were concerns about the population, intervention, comparator and/or outcomes in the

study and how directly these variables could address the specified review question. Studies

were rated as follows:

¢ Direct — No important deviations from the protocol in population, intervention, comparator
and/or outcomes.

o Partially indirect — Important deviations from the protocol in one of the following areas:
population, intervention, comparator and/or outcomes.

¢ Indirect — Important deviations from the protocol in at least two of the following areas:
population, intervention, comparator and/or outcomes.
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Minimally important differences (MIDs) and clinical decision thresholds

The Core Outcome Measures in Effectiveness Trials (COMET) database was searched to
identify published minimal clinically important difference thresholds relevant to this guideline
that might aid the committee in identifying clinical decision thresholds for the purpose of
GRADE. Identified MIDs were assessed to ensure they had been developed and validated in
a methodologically rigorous way, and were applicable to the populations, interventions and
outcomes specified in this guideline. In addition, the Guideline Committee were asked to
prospectively specify any outcomes where they felt a consensus clinical decision threshold
could be defined from their experience. In particular, any questions looking to evaluate non-
inferiority (that one treatment is not meaningfully worse than another) required a clinical
decision threshold to be defined to act as a non-inferiority margin.

Clinical decision thresholds were used to assess imprecision using GRADE and aid
interpretation of the size of effects for different outcomes. Clinical decision threshold that
were used in the guideline are given in table 18 and also reported in the relevant evidence
reviews.

Table 18: Identified Clinical decision thresholds

Percentage 5% The committee agreed that a 5% change in weight is likely to be
change in weight important and this value has been used in other guidelines on
(%) weight management, for example:

Jensen MD, Ryan DH, Apovian CM, Ard JD, Comuzzie AG,
Donato KA, Hu FB, Hubbard VS, Jakicic JM, Kushner RF, Loria
CM, Millen BE, Nonas CA, Pi-Sunyer FX, Stevens J, Stevens
VJ, Wadden TA, Wolfe BM, Yanovski SZ, Jordan HS, Kendall
KA, Lux LJ, Mentor-Marcel R, Morgan LC, Trisolini MG, Wnek J,
Anderson JL, Halperin JL, Albert NM, Bozkurt B, et al. 2013
AHA/ACC/TOS Guideline for the Management of Overweight
and Obesity in Adults: A Report of the American College of
Cardiology/American Heart Association Task Force on Practice
Guidelines and The Obesity Society. Circulation.
2014;129:S102-S138

Lau D, Douketis J, Morrison K, Hramiak |, Sharma A, Ur E.
Canadian Clinical Practice Guidelines on the management and
prevention of obesity in adults and children. CMAJ.
2006;2007:S1-S130.

For continuous outcomes expressed as a mean difference where no other clinical decision
threshold was available, a clinical decision threshold of 0.5 of the median standard deviations
of the comparison group arms was used (Norman et al. 2003). For continuous outcomes
expressed as a standardised mean difference where no other clinical decision threshold was
available, a clinical decision threshold of 0.5 standard deviations was used. For SMDs that
were back converted to one of the original scales to aid interpretation, rating of imprecision
was carried out before back calculation. For relative risks and hazard ratios, where no other
clinical decision threshold was available, a default clinical decision threshold for dichotomous
outcomes of 0.8 to 1.25 was used. For outcomes such as mortality, line of no effect was
used. Odds ratios were converted to risk ratios where possible before presentation to the
committee to aid interpretation.
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GRADE for intervention studies analysed using pairwise analysis

GRADE was used to assess the quality of evidence for the outcomes specified in the review
protocol. Data from randomised controlled trials, non-randomised controlled trials and cohort
studies (which were quality assessed using the Cochrane risk of bias tool or ROBINS-I) were
initially rated as high quality while data from other study types were initially rated as low
quality. The quality of the evidence for each outcome was downgraded or not from this initial
point, based on the criteria given in table 19.

Table 19: Rationale for downgrading quality of evidence for intervention studies

Risk of bias Not serious: If less than 33.3% of the weight in a meta-analysis came from
studies at moderate or high risk of bias, the overall outcome was not
downgraded.

Serious: If greater than 33.3% of the weight in a meta-analysis came from
studies at moderate or high risk of bias, the outcome was downgraded one level.
Very serious: If greater than 33.3% of the weight in a meta-analysis came from
studies at high risk of bias, the outcome was downgraded two levels.

Extremely serious: If greater than 33.3% of the weight in a meta-analysis came
from studies at critical risk of bias, the outcome was downgraded three levels

Indirectness Not serious: If less than 33.3% of the weight in a meta-analysis came from
partially indirect or indirect studies, the overall outcome was not downgraded.
Serious: If greater than 33.3% of the weight in a meta-analysis came from
partially indirect or indirect studies, the outcome was downgraded one level.
Very serious: If greater than 33.3% of the weight in a meta-analysis came from
indirect studies, the outcome was downgraded two levels.

Inconsistency Concerns about inconsistency of effects across studies, occurring when there is
unexplained variability in the treatment effect demonstrated across studies
(heterogeneity), after appropriate pre-specified subgroup analyses have been
conducted. This was assessed using the |2 statistic.

N/A: Inconsistency was marked as not applicable if data on the outcome was
only available from one study.

Not serious: If the |12 was less than 33.3%, the outcome was not downgraded.

Serious: If the 12 was between 33.3% and 66.7%, the outcome was downgraded
one level.

Very serious: If the 12 was greater than 66.7%, the outcome was downgraded two
levels.

Imprecision If an MID other than the line of no effect was defined for the outcome, the
outcome was downgraded once if the 95% confidence interval for the effect size
crossed one line of the MID, and twice if it crosses both lines of the MID.

If the line of no effect was defined as an MID for the outcome, it was downgraded
once if the 95% confidence interval for the effect size crossed the line of no
effect (i.e. the outcome was not statistically significant), and twice if the sample
size of the study was sufficiently small that it is not plausible any realistic effect
size could have been detected.

Where 10 or more studies were included as part of a single meta-analysis, a
funnel plot was produced to graphically assess the potential for publication bias.
o i When a funnel plot showed convincing evidence of publication bias, or the

Publication bias  review team became aware of other evidence of publication bias (for example,
evidence of unpublished trials where there was evidence that the effect estimate
differed in published and unpublished data), the outcome was downgraded once.
If no evidence of publication bias was found for any outcomes in a review (as
was often the case), this domain was excluded from GRADE profiles to improve
readability.
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For outcomes that were originally assigned a quality rating of ‘low’ (when the data was from
observational studies that were not appraised using the ROBINS-I checklist), the quality of
evidence for each outcome was upgraded if any of the following three conditions were met
and the risk of bias for the outcome was rated as ‘no serious’

e Data from studies showed an effect size sufficiently large that it could not be explained by
confounding alone.

o Data showed a dose-response gradient.

e Data where all plausible residual confounding was likely to increase our confidence in the
effect estimate.

Reviewing economic evidence

Inclusion and exclusion of economic studies

Literature reviews seeking to identify published cost—utility analyses of relevance to the
issues under consideration were conducted for all questions. In each case, the search
undertaken for the clinical review was modified, retaining population and intervention
descriptors, but removing any study-design filter and adding a filter designed to identify
relevant health economic analyses. In assessing studies for inclusion, population,
intervention and comparator, criteria were always identical to those used in the parallel
clinical search; only cost—utility analyses were included. Economic evidence profiles,
including critical appraisal according to the Guidelines manual, were completed for included
studies.

Appraising the quality of economic evidence

Economic studies identified through a systematic search of the literature were appraised
using a methodology checklist designed for economic evaluations (NICE guidelines manual;
2014). This checklist is not intended to judge the quality of a study per se, but to determine
whether an existing economic evaluation is useful to inform the decision-making of the
committee for a specific topic within the guideline.

There are 2 parts of the appraisal process. The first step is to assess applicability (that is, the
relevance of the study to the specific guideline topic and the NICE reference case);
evaluations are categorised according to the criteria in table 20.

Table 20: Applicability criteria

Directly applicable The study meets all applicability criteria, or fails to meet one or
more applicability criteria but this is unlikely to change the
conclusions about cost effectiveness

Partially applicable The study fails to meet one or more applicability criteria, and
this could change the conclusions about cost effectiveness
Not applicable The study fails to meet one or more applicability criteria, and

this is likely to change the conclusions about cost
effectiveness. These studies are excluded from further
consideration

In the second step, only those studies deemed directly or partially applicable are further
assessed for limitations (that is, methodological quality); see categorisation criteria in table
21.
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Table 21: Methodological criteria

Minor limitations Meets all quality criteria, or fails to meet one or more quality
criteria but this is unlikely to change the conclusions about cost
effectiveness

Potentially serious Fails to meet one or more quality criteria and this could change

limitations the conclusions about cost effectiveness

Very serious limitations Fails to meet one or more quality criteria and this is highly likely
to change the conclusions about cost effectiveness. Such
studies should usually be excluded from further consideration

Where relevant, a summary of the main findings from the systematic search, review and

appraisal of economic evidence is presented in an economic evidence profile alongside the

clinical evidence.
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Appendix C — Literature search strategies
Background

Search design and peer review

A NICE information specialist conducted the literature searches for the evidence review. The
effectiveness searches were run on 19 January 2022. The searches for the cost
effectiveness evidence were run on 3 February 2022. This search report is compliant with the
requirements of PRISMA-S.

The MEDLINE strategy below was quality assured (QA) by a trained NICE information
specialist. All translated search strategies were peer reviewed to ensure their accuracy. Both
procedures were adapted from the 2016 PRESS Checklist.

The principal search strategy was developed in MEDLINE (Ovid interface) and adapted, as
appropriate, for use in the other sources listed in the protocol, taking into account their size,
search functionality and subject coverage.

Review management

The search results were managed in EPPI-Reviewer v5. Duplicates were removed in EPPI-
R5 using a two-step process. First, automated deduplication is performed using a high-value
algorithm. Second, manual deduplication is used to assess ‘low-probability’ matches. All
decisions made for the review can be accessed via the deduplication history.

Prior work

The search was designed as an update of the Colquitt Cochrane review from 2014, which
was based on searches done in November 2013:

Colquitt J et al. (2014) Surgery for weight loss in adults. Cochrane Database of Systematic
Reviews, 10.1002/14651858.CD003641.pub4

The current search also drew on the searches for NICE guideline CG189, published in 2014,
with searches in November 2013.

Limits and restrictions

English language limits were applied in adherence to standard NICE practice and the review
protocol.

Limits to exclude letters, editorials, news items and conferences were applied in adherence
to standard NICE practice and the review protocol.

The search was limited from November 2013 to Current as defined in the review protocol, in
order to update the Colquitt Cochrane review.

The limit to remove animal studies in the searches was the standard NICE practice, which
has been adapted from: Dickersin, K., Scherer, R., & Lefebvre, C. (1994). Systematic
Reviews: Identifying relevant studies for systematic reviews. BMJ, 309(6964), 1286.
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Search filters

Systematic reviews

The MEDLINE SR filter was “Health-evidence.ca Systematic review search filter” from Lee et
al. (2012).

The standard NICE modifications were used: pubmed.tw added; systematic review.pt added
from MeSH update 2019.

The Embase SR filter was “Health-evidence.ca Systematic review search filter” from Lee et
al. (2012).

The standard NICE modifications were used: pubmed.tw added to line medline.tw.

Lee, E. et al. (2012) An optimal search filter for retrieving systematic reviews and meta-
analyses. BMC Medical Research Methodology, 12(1), 51.

Randomised controlled trials

The MEDLINE RCT filter was McMaster Therapy — Medline - “best balance of sensitivity and
specificity” version.

The standard NICE modifications were used: randomized.mp changed to randomi?ed.mp.

Haynes RB et al. (2005) Optimal search strategies for retrieving scientifically strong studies
of treatment from Medline: analytical survey. BMJ, 330, 1179-1183.

The Embase RCT filter was McMaster Therapy — Embase “best balance of sensitivity and
specificity” version.

Wong SSL et al. (2006) Developing optimal search strategies for detecting clinically sound
treatment studies in EMBASE. Journal of the Medical Library Association, 94(1), 41-47.

Cohort studies

The terms for Cohort Studies have been updated from those used in previous NICE
guidance on tobacco (NG209) in April 2019. This in turn had been adapted in 2019 from the
terms used in the SIGN filter and the BMJ Best Practice filter.

Cost effectiveness searches
The NICE cost utility (sensitive) filter was applied to the Medline and Embase

searches to identify cost utility studies. The Cost Utility filter is available via the ISSG
search filters resource

Key decisions
The strategy is in the format:

(((Obesity AND General Interventions) OR Bariatric Surgery) AND Limits AND 2013-Current
AND (Reviews OR RCTs OR Cohorts))

This was intended to be an update of the Cochrane Review search, which was done in
November 2013. There is also a related search in NICE CG189. A number of adaptations
had to be made:
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- the scope is different, as a number of interventions were not included in the current protocol
that were in the Cochrane review. Free text and subject headings were altered accordingly.

- subject headings and free text for the population with obesity were updated to reflect the

current protocol.

- MeSH and Emtree had been updated and so new terms were included.

- the standard NICE limits and study filters were applied.

- the structure of the search was altered so that Bariatric Surgery was not combined with
Obesity, in order to broaden the search results.

- in addition, the studies included in the Colquitt Cochrane review were identified and
included in the search results.

Clinical effectiveness searches

Main search — Databases

Database

Date
searched

Database
platform

Database
segment or
version

No. of results
downloaded

Cochrane Central
Register of Controlled
Trials (CENTRAL)

19/01/2022

Wiley

Cochrane
Central Register
of Controlled
Trials Issue 12
of 12,
December 2021

1493

Cochrane Database of
Systematic Reviews

19/01/2022

Wiley

Cochrane
Database of
Systematic
Reviews Issue

1 of 12, January
2022

12

Embase

19/01/2022

Ovid

Embase 1974
to 2022 January
14

10582

MEDLINE ALL

19/01/2022

Ovid

Ovid
MEDLINE(R)
ALL 1946 to
January 18,
2022

11148

Main search — Additional method

Additional method

Date searched

No. of results
downloaded

Reference checking

19/01/2022

41
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Search strategy history

Database name: CENTRAL

#1 [mh *obesity] or [mh A"obesity, abdominal"] or [mh A"obesity, morbid"] 14023
#2 (obesity* or obese*):ti,ab 41136

#3 [mh A"Weight loss"] 6610

#4 [mh A"Weight Reduction Programs"] 849

#5 [mh A"Obesity Management"] 20

#6 (weight* near/2 (loss* or management™ or reduc* or control*)):ti,ab 26182
#7 {OR #1-#6} 56112

#8 [mh A"Gastric Bypass"] 537

#9 [mh A"biliopancreatic diversion"] 29

#10  [mh *Gastroenterostomy] 55

#11  [mh “gastrectomy] 1100

#12  [mh AAnastomosis, Roux-en-Y"] 136

#13  ((gastro* or gastric* or stomach* or biliopancreatic* or (bilio NEXT pancreatic*) or
malabsorptive™ or restrictive*) near/2 (surgery™ or surgical* or diversion* or bypass* or
procedure*)):ti,ab 4243

#14  ((gastric* or silicon*) near/2 (band* or sleeve*)):ti,ab484

#15  (Gastroenterostomy* or (Gastro NEXT enterostomy*) or Gastrogastrostomy™ or
(Gastro NEXT gastrostomy*) or Gastrectomy* or (Roux NEXT en NEXT Y) or RouxEnY or
RYGB or LAGB):ti,ab 4603

#16  (lapband® or (lap NEXT band*)):ti,ab 45
#17 {OR#8-#16} 7526

#18 #7 and #17 2592

#19  [mh “obesity/su] 226

#20  [mh *"obesity, abdominal"/su]1

#21  [mh *"obesity, morbid"/su] 715

#22  [mh A"bariatric surgery"] 360

#23  ((bariatric* or obesity* or obese™ or antiobesity* or antiobese™ or (weight NEXT loss™))
near/3 (surgery* or surgical*)):tiab 2963

#24  {OR #18-#23} 4411

#25 {OR #18-#23} in Trials 4390

#26  {OR #18-#23} with Publication Year from 2013 to 2022, in Trials 3311
#27  conference:pt 194054

#28 #2606 not #27 2568
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#29
#30

(clinicaltrials or trialsearch):so 388528

#28 not #29 1493

Database name: CDSR

#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
#11
#12
#13

[mh *obesity] or [mh A"obesity, abdominal"] or [mh A"obesity, morbid"] 14023
(obesity* or obese*):ti,ab 41136

[mh A"Weight loss"] 6610

[mh A"Weight Reduction Programs"] 849

[mh A"Obesity Management"] 20

(weight* near/2 (loss* or management® or reduc* or control*)):ti,ab 26182
{OR #1-#6} 56112

[mh A"Gastric Bypass"] 537

[mh A"biliopancreatic diversion"] 29

[mh AGastroenterostomy] 55

[mh Agastrectomy] 1100

[mh A"Anastomosis, Roux-en-Y"] 136

((gastro* or gastric* or stomach* or biliopancreatic* or (bilio NEXT pancreatic*) or

malabsorptive* or restrictive*) near/2 (surgery* or surgical* or diversion* or bypass™ or
procedure®)):ti,ab 4243

#14
#15

((gastric* or silicon*) near/2 (band* or sleeve*)):ti,ab484

(Gastroenterostomy* or (Gastro NEXT enterostomy*) or Gastrogastrostomy™ or

(Gastro NEXT gastrostomy*) or Gastrectomy* or (Roux NEXT en NEXT Y) or RouxEnY or
RYGB or LAGB):ti,ab 4603

#16
#17
#18
#19
#20
#21
#22
#23

(lapband* or (lap NEXT band*)):ti,ab 45
{OR #8-#16} 7526

#7 and #17 2592

[mh Aobesity/su] 226

[mh A"obesity, abdominal"/su]1

[mh A"obesity, morbid"/su] 715

[mh A"bariatric surgery"] 360

((bariatric* or obesity* or obese* or antiobesity* or antiobese™ or (weight NEXT loss™))

near/3 (surgery* or surgical*)):tiab 2963

#24
#25
#26

{OR #18-#23} 4411
{OR #18-#23} in Cochrane Reviews 14
{OR #18-#23} with Cochrane Library publication date Between Oct 2013 and Jan

2022, in Cochrane Reviews 12
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Database name: Embase
Database(s): Embase 1974 to 2022 January 14
Search Strategy:

# Searches

1 obesity/ or abdominal obesity/ or morbid obesity/ or diabetic obesity/
2 (obesity* or obese*).ti,ab.

3 body weight loss/

4 weight loss program/

5 obesity management/

6 (weight* adj2 (loss* or management* or reduc* or control*)).ti,ab.
7 or/1-6

8 gastric bypass surgery/ or roux-en-y gastric bypass/

9 biliopancreatic bypass/

10 gastroenterostomy/

11 exp gastrectomy/

12 Gastric Banding/

13 ((gastro* or gastric* or stomach* or biliopancreatic* or bilio pancreatic* or
malabsorptive* or restrictive*) adj2 (surgery* or surgical* or diversion* or
bypass* or procedure™)).ti,ab.

14 ((gastric* or silicon*) adj2 (band* or sleeve*)).ti,ab.

el

15 (Gastroenterostomy* or "Gastro enterostomy*" or Gastrogastrostomy* or
"Gastro gastrostomy*" or Gastrectomy™ or "Roux en Y" or RouxEnY or
RYGB or LAGB).ti,ab.

16 (lapband* or "lap band*").ti,ab.
17 or/8-16

18 7 and 17
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491913

59196

2781

1005

213137

783515

13639

3693

1982

61316

7755

46618

9086

61305

648

110931

37314
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19 obesity/su 11608
20 abdominal obesity/su 78
21 morbid obesity/su 8470
22 diabetic obesity/su 104
23 bariatric surgery/ 36342
24 ((bariatric* or obesity* or obese* or antiobesity* or antiobese* or weight | 42000
loss*) adj3 (surgery* or surgical®)).ti,ab.
25 or/18-24 68391
26 nonhuman/ not human/ 4915541
27 25 not 26 67048
28 (letter or editorial).pt. 1917634
29 27 not 28 63020
30 case report/ 2695451
31 29 not 30 57040
32 limit 31 to medline 5353
33 31 not 32 51687
34 (conference abstract* or conference review or conference paper).db,pt. | 5072690
35 33 not 34 29574
36 limit 35 to english language 27987
37 limit 36 to dc=20131101-20300101 17013
38 (MEDLINE or pubmed).tw. 326845
39 exp systematic review/ or systematic review.tw. 392745
40 meta-analysis/ 234349
NICE guideline CG189 evidence review C: bariatric surgery July 2023 78




FINAL

Referral for bariatric surgery

41 intervention$.ti. 229661
42 or/38-41 796712
43 37 and 42 1708
44 random:.tw. 1742566
45 placebo:.mp. 487343
46 double-blind:.tw. 226576
47 or/44-46 2007799
48 37 and 47 1861
49 cohort analysis/ 794487
50 longitudinal study/ 165991
51 prospective study/ 738068
52 retrospective study/ 1185239
53 follow up/ 1785672
54 comparative study/ 932170
55 ((followup™ or follow-up* or concurrent® or incidence* or population* or 948462
comparative*) adj3 (study or studies or analy* or observation* or design®
or method*)).ti,ab.
56 (longitudinal* or prospective* or retrospective* or cohort*).ti,ab. 3501070
57 or/49-56 6085913
58 37 and 57 9057
59 43 or 48 or 58 10582
60 43 1708
61 48 not 43 1287
62 58 not (43 or 48) 7587
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63 60 or 61 or 62 10582

Database name: MEDLINE
Database(s): Ovid MEDLINE(R) ALL 1946 to January 18, 2022
Search Strategy:

# Searches Results
1 obesity/ or obesity, abdominal/ or obesity, morbid/ 223638
2 (obesity* or obese*).ti,ab. 333539
3 Weight loss/ 40194
4 Weight Reduction Programs/ 2655

5 Obesity Management/ 213

6 (weight* adj2 (loss* or management® or reduc* or control*)).ti,ab. 137969
7 or/1-6 478361
8 Gastric Bypass/ 11131
9 biliopancreatic diversion/ 1067
10 Gastroenterostomy/ 3571

11 gastrectomy/ 38328
12 "Anastomosis, Roux-en-Y"/ 3720
13 ((gastro* or gastric* or stomach* or biliopancreatic* or bilio pancreatic* or | 28520

malabsorptive* or restrictive*) adj2 (surgery* or surgical* or diversion* or
bypass* or procedure*)).ti,ab.

14 ((gastric* or silicon*) adj2 (band* or sleeve*)).ti,ab. 4730

el

15 (Gastroenterostomy™ or "Gastro enterostomy™*" or Gastrogastrostomy* or | 41995
"Gastro gastrostomy*" or Gastrectomy* or "Roux en Y" or RouxEnY or
RYGB or LAGB).ti,ab.

16 (lapband* or "lap band*").ti,ab. 298

17 or/8-16 80105
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18 7 and 17 20346
19 obesity/su 6401
20 obesity, abdominal/su 32

21 obesity, morbid/su 16670
22 bariatric surgery/ 12883
23 ((bariatric* or obesity* or obese* or antiobesity* or antiobese* or weight | 23832

loss*) adj3 (surgery* or surgical®)).ti,ab.
24 or/18-23 38378
25 Animals/ not Humans/ 4911159
26 24 not 25 37465
27 limit 26 to (letter or historical article or comment or editorial or news or 7100
case reports)

28 26 not 27 30365
29 limit 28 to english language 28433
30 limit 29 to ed=20131101-20300101 15361
31 limit 29 to dt=20131101-20300101 16824
32 30 or 31 17744
33 (MEDLINE or pubmed).tw. 262849
34 systematic review.tw. 210380
35 systematic review.pt. 182317
36 meta-analysis.pt. 150912
37 intervention$.ti. 173912
38 or/33-37 568894
39 32 and 38 1604
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40 randomized controlled trial.pt. 556112
41 randomi?ed.mp. 980144
42 placebo.mp. 232211
43 or/40-42 1042148
44 32 and 43 1665

45 exp Cohort Studies/ 2281248
46 ((followup* or follow-up* or concurrent® or incidence* or population* or 635765

comparative®) adj3 (study or studies or analy* or observation* or design®
or method®)).ti,ab.

47 (longitudinal* or prospective* or retrospective* or cohort*).ti,ab. 2224852
48 Comparative Study.pt. 1906932
49 or/45-48 4998459
50 32 and 49 9596

51 39 or 44 or 50 11148
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Additional search methods

Source name: reference checking

Date of search

19/01/2022

How the base papers
were identified and
the types of
references examined

Identified in scoping and surveillance and cited in the protocol.

Databases used

NR Haddaway, MJ Grainger, CT Gray (2021) citationchaser: An R
package and Shiny app for forward and backward citations
chasing in academic searching. Zenodo,
https://estech.shinyapps.io/citationchaser/

Date of last update

Colquitt was published on 8 August 2014.

How results were
managed

In EPPI-Reviewer.

How the results were
selected

Citationchaser was used to download a RIS file the full list of 130
references cited by the Colquitt Cochrane review.

These were added to EPPI-R5. The list was manually screened to
identify the included publications.

A new RIS file of these 41 was downloaded to use in the current
review.

Total no. of records
downloaded

41

List of base papers
used

Colquitt J et al. (2014) Surgery for weight loss in adults. Cochrane
Database of Systematic Reviews,
10.1002/14651858.CD003641.pub4

Cost-effectiveness searches

Main search — Databases

Database

Date
searched

Database
segment or
version

No. of results

Database Platform downloaded

MEDLINE

03/02/2022

1946 to
February 02,
2022

Ovid
647

Embase

03/02/2022

1974 to
2022
February 02

Ovid
555

Econlit

03/02/2022

1886 to
January 27, |7
2022

Ovid

NHS Economic
Evaluation
Database (NHS
EED)

03/02/2022

Legacy
database -
last updated
on 31 March | 13
2015 with
content up
to 31

CRD
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December
2014
International HTA | 03/02/2022
INAHTA
Database _ . N/A 85
(INAHTA) https://database.inahta.org/

Search strategy history

Database name: MEDLINE

© o0 N O O A~ W N -

—_—
= O

12
13

obesity/ or obesity, abdominal/ or obesity, morbid/ (224344)
(obesity* or obese*).ti,ab. (334638)
Weight loss/ (40342)
Weight Reduction Programs/ (2676)
Obesity Management/ (215)
(weight* adj2 (loss* or management* or reduc* or control*)).ti,ab. (138375)
or/1-6 (479803)
Gastric Bypass/ (11164)
biliopancreatic diversion/ (1069)
Gastroenterostomy/ (3574)
gastrectomy/ (38418)
"Anastomosis, Roux-en-Y"/ (3730)

((gastro* or gastric* or stomach* or biliopancreatic* or bilio pancreatic* or

malabsorptive* or restrictive*) adj2 (surgery* or surgical® or diversion* or bypass™ or
procedure®)).ti,ab. (28622)

14
15

((gastric* or silicon*) adj2 (band* or sleeve*)).ti,ab. (4734)

*N

(Gastroenterostomy* or "Gastro enterostomy*" or Gastrogastrostomy* or "Gastro

gastrostomy*" or Gastrectomy* or "Roux en Y" or RouxEnY or RYGB or LAGB).ti,ab. (42180)

16
17
18
19
20
21
22
23

(lapband* or "lap band*").ti,ab. (298)
or/8-16 (80352)

7 and 17 (20419)

obesity/su (6425)

obesity, abdominal/su (32)

obesity, morbid/su (16719)

bariatric surgery/ (12949)

((bariatric* or obesity* or obese* or antiobesity* or antiobese™ or weight loss*) adj3

(surgery™ or surgical®)).ti,ab. (23937)
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24 0or/18-23 (38536)
25  Animals/ not Humans/ (4919602)
26 24 not 25 (37617)

27  limit 26 to (letter or historical article or comment or editorial or news or case reports)
(7119)

28 26 not 27 (30498)

29 limit 28 to english language (28565)

30 limit 29 to ed=20131101-20300101 (15467)
31 limit 29 to dt=20131101-20300101 (16956)
32 30o0r31(17876)

33 Cost-Benefit Analysis/ (88289)

34  Quality-Adjusted Life Years/ (14335)

35 Markov Chains/ (15568)

36 exp Models, Economic/ (16028)

37  cost*.ti. (132663)

38 (cost* adj2 utilit*).tw. (6735)

39 (cost* adj2 (effective™ or assess* or evaluat® or analys* or model* or benefit* or
threshold* or quality or expens* or saving* or reduc®)).tw. (242836)

40 (economic* adj2 (evaluat® or assess™ or analys™ or model* or outcome™ or benefit* or
threshold* or expens™ or saving* or reduc®)).tw. (40433)

41  (qualit* adj2 adjust* adj2 life*).tw. (15449)
42  QALY*.tw. (12403)

43 (incremental* adj2 cost*).tw. (15018)

44  ICER.tw. (4949)

45  tilities.tw. (8214)

46  markov*.tw. (27956)

47  (dollar* or USD or cents or pound or pounds or GBP or sterling* or pence or euro or
euros or yen or JPY).tw. (49079)

48  ((utility or effective®) adj2 analys*).tw. (21813)
49  (willing* adj2 pay*).tw. (8084)
50 (EQSD* or EQ-5D%).tw. (10864)

51  ((eurogqol or euro-qol or euroquol or euro-quol or eurocol or euro-col) adj3 ("5" or
five)).tw. (2993)

52 (european* adj2 quality adj3 ("5" or five)).tw. (543)
53 0r/33-52 (446273)
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54 32 and 53 (647)

Database name: Embase

1 obesity/ or abdominal obesity/ or morbid obesity/ or diabetic obesity/ (503209)
(obesity* or obese*).ti,ab. (494090)

body weight loss/ (59913)

weight loss program/ (2802)

obesity management/ (1022)

(weight* adj2 (loss* or management* or reduc* or control*)).ti,ab. (214004)
or/1-6 (786992)

gastric bypass surgery/ or roux-en-y gastric bypass/ (13780)

© 00 N o O A W DN

biliopancreatic bypass/ (3712)

N
o

gastroenterostomy/ (1988)

—
—_—

exp gastrectomy/ (61544)
12 Gastric Banding/ (7761)

13  ((gastro* or gastric* or stomach* or biliopancreatic* or bilio pancreatic* or
malabsorptive* or restrictive*) adj2 (surgery* or surgical* or diversion* or bypass* or
procedure*)).ti,ab. (46790)

14  ((gastric* or silicon*) adj2 (band* or sleeve*)).ti,ab. (9102)

* N

15 (Gastroenterostomy* or "Gastro enterostomy™" or Gastrogastrostomy* or "Gastro
gastrostomy*" or Gastrectomy* or "Roux en Y" or RouxEnY or RYGB or LAGB).ti,ab. (61556)

16  (lapband* or "lap band*").ti,ab. (648)
17  or/8-16 (111318)

18 7 and 17 (37469)

19 obesity/su (11646)

20 abdominal obesity/su (79)

21 morbid obesity/su (8508)

22 diabetic obesity/su (104)

23  bariatric surgery/ (36534)

24  ((bariatric* or obesity* or obese* or antiobesity* or antiobese* or weight loss*) adj3
(surgery* or surgical®)).ti,ab. (42220)

25 or/18-24 (68710)

26  nonhuman/ not human/ (4927691)
27 25 not 26 (67358)

28 (letter or editorial).pt. (1923804)
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29
30
31
32
33
34
35
36
37
38
39
40
41
42

27 not 28 (63308)

case report/ (2702634)

29 not 30 (57315)

limit 31 to medline (5418)

31 not 32 (51897)

(conference abstract* or conference review or conference paper).db,pt. (5085627)
33 not 34 (29761)

limit 35 to english language (28172)

limit 36 to dc=20131101-20300101 (17198)
cost utility analysis/ (10892)

quality adjusted life year/ (30760)

cost*.ti. (176454)

(cost* adj2 utilit*).tw. (11078)

(cost™ adj2 (effective* or assess* or evaluat® or analys* or model* or benefit* or

threshold* or quality or expens* or saving* or reduc*®)).tw. (338260)

43

(economic*® adj2 (evaluat® or assess* or analys® or model* or outcome™* or benefit* or

threshold* or expens* or saving* or reduc*)).tw. (57512)

44
45
46
47
48
49
50

(qualit* adj2 adjust* adj2 life*).tw. (23556)
QALY*.tw. (23105)

(incremental* adj2 cost®).tw. (24790)
ICER.tw. (10927)

utilities.tw. (13253)

markov*.tw. (34836)

(dollar* or USD or cents or pound or pounds or GBP or sterling* or pence or euro or

euros or yen or JPY).tw. (63908)

51
52
53
54

((utility or effective™) adj2 analys™).tw. (32733)
(willing* adj2 pay*).tw. (12213)
(EQ5D* or EQ-5D*).tw. (21263)

((euroqol or euro-qol or euroquol or euro-quol or eurocol or euro-col) adj3 ("5" or

five)).tw. (4054)

55
56
57

(european* adj2 quality adj3 ("5" or five)).tw. (758)
or/38-55 (557914)
37 and 56 (555)
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Database name: Econlit

1
2
3
4

(obesity* or obese*).ti,ab. (1951)
(weight* adj2 (loss* or management* or reduc* or control*)).ti,ab. (477)
or/1-2 (2333)

((gastro* or gastric* or stomach* or biliopancreatic* or bilio pancreatic* or malabsorptive*

or restrictive*) adj2 (surgery* or surgical* or diversion* or bypass* or procedure*)).ti,ab. (17)

5
6

((gastric* or silicon*) adj2 (band* or sleeve®)).ti,ab. (1)

(Gastroenterostomy™* or "Gastro enterostomy™" or Gastrogastrostomy* or "Gastro

gastrostomy*" or Gastrectomy* or "Roux en Y" or RouxEnY or RYGB or LAGB).ti,ab. (1)

7
8
9
10

(lapband* or "lap band*").ti,ab. (0)
or/4-7 (17)
3and 8 (1)

((bariatric* or obesity* or obese* or antiobesity* or antiobese* or weight loss*) adj3

(surgery™ or surgical®)).ti,ab. (12)

11
12
13
14

or/9-10 (12)

(letter or editorial).pt. (0)

11 not 12 (12)

limit 13 to (yr="2013-Current" and english) (7)

Database name: NHS EED

https://www.crd.york.ac.uk/CRDWeb/

1

MeSH DESCRIPTOR obesity 775
MeSH DESCRIPTOR obesity, abdominal 3
MeSH DESCRIPTOR obesity, morbid 228
(obesity* or obese*) 1517
MeSH DESCRIPTOR weight loss 464
MeSH DESCRIPTOR Weight Reduction Programs 39
MeSH DESCRIPTOR Obesity Management 0
(weight* adj2 (loss* or management* or reduc* or control*)) 1115
#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 1997
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

MeSH DESCRIPTOR Gastric Bypass

MeSH DESCRIPTOR biliopancreatic diversion
MeSH DESCRIPTOR Gastroenterostomy
MeSH DESCRIPTOR gastrectomy

MeSH DESCRIPTOR Anastomosis, Roux-en-Y

((gastro* or gastric* or stomach* or biliopancreatic* or bilio pancreatic* or
malabsorptive™ or restrictive*) adj2 (surgery* or surgical* or diversion* or
bypass* or procedure®))

((gastric* or silicon*) adj2 (band* or sleeve*))

*n

(Gastroenterostomy* or "Gastro enterostomy™" or Gastrogastrostomy* or
"Gastro gastrostomy*" or Gastrectomy* or "Roux en Y" or RouxEnY or
RYGB or LAGB)

(lapband* or "lap band*")

#10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18
#9 AND #19

MeSH DESCRIPTOR obesity WITH QUALIFIER SU

MeSH DESCRIPTOR obesity, abdominal WITH QUALIFIER SU

MeSH DESCRIPTOR obesity, morbid WITH QUALIFIER SU

MeSH DESCRIPTOR bariatric surgery

((bariatric* or obesity* or obese* or antiobesity* or antiobese* or weight
loss*) adj3 (surgery* or surgical*))

#20 OR #21 OR #22 OR #23 OR #24 OR #25

(#26) IN NHSEED WHERE LPD FROM 01/11/2013 TO 03/02/2022

Database name: INAHTA

1

2

"Obesity"[mh]

"Obesity Abdominal"[mh]

NICE guideline CG189 evidence review C: bariatric surgery July 2023

139

13

10

167

29

655

97

308

768

237

69

179

131

354

389

13

214

89



FINAL

Referral for bariatric surgery

10

11

12

13

14

15

16

17

18

19

20

21

"Obesity Morbid"[mh]

(obesity* or obese*)[Title] OR (obesity* or obese*)[abs]
"Weight Loss"[mh]

"Weight Reduction Programs"[mh]

"Obesity Management"[mh]

(weight* AND (loss* or management* or reduc® or control*))[Title] OR
(weight* AND (loss* or management* or reduc* or control*))[abs]

#8 OR #7 OR #6 OR #5 OR #4 OR #3 OR #2 OR #1
"Gastric Bypass"[mh]

"Biliopancreatic Diversion"[mh]
"Gastroenterostomy"[mh]

"Gastrectomy"[mh]

"Anastomosis Roux-en-Y"[mh]

((gastro* or gastric* or stomach* or biliopancreatic* or bilio pancreatic* or
malabsorptive* or restrictive*) AND (surgery* or surgical® or diversion* or
bypass™* or procedure™))[Title] OR ((gastro* or gastric* or stomach* or
biliopancreatic* or bilio pancreatic* or malabsorptive* or restrictive*) AND
(surgery* or surgical* or diversion* or bypass* or procedure*))[abs]

((gastric* or silicon*) AND (band* or sleeve™))[Title] OR ((gastric* or
silicon*) AND (band* or sleeve*))[abs]

(Gastroenterostomy* or Gastro-enterostomy* or Gastrogastrostomy* or
Gastro-gastrostomy* or Gastrectomy™ or "Roux en Y" or RouxEnY or
RYGB or LAGB)[Title] OR (Gastroenterostomy* or Gastro-enterostomy*
or Gastrogastrostomy* or Gastro-gastrostomy* or Gastrectomy* or "Roux
en Y" or RouxEnY or RYGB or LAGB)[abs]

(lapband* or lap-band*)[Title] OR (lapband* or lap-band*)[abs]
#18 OR #17 OR #16 OR #15 OR #14 OR #13 OR #12 OR #11 OR #10
#19 AND #9

"Bariatric Surgery"[mh]
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22 ((bariatric* or obesity* or obese* or antiobesity* or antiobese* or weight 328
loss*) AND (surgery* or surgical*))[Title] OR ((bariatric* or obesity* or
obese™ or antiobesity* or antiobese* or weight loss*) AND (surgery* or
surgical*))[abs]
23 #22 OR #21 OR #20 354
24 Limit #23 to Year 2013-2022 108
25 Limit #24 to English Language 85
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Appendix D — Effectiveness evidence study selection

Records identified
through database
searching (n=23277)

Records screened
(n=14103)

Full-text reports
screened (n=356)

Included reports (n=21)

RCTs — 12 reports (8 studies)
Observational studies — 8 articles (7
studies)

SRs — 1 articles (1 study)

Records removed as duplicates (n=9174)

Records excluded (n=13747)
Observational study — primary outcome of interest not in
review protocol (n=144)

Observational — participants based on comorbidity or
procedure not specified as subgroup of interest (n=39)
SR — participants included based on comorbidity,
condition, or treatment not specified as subgroup of
interest (n=26)

Other reason (n=13538)

Reports excluded (n=335)
Incorrect publication type (n=20)
Incorrect population (n=8)
Incorrect intervention (n=9)
Incorrect comparator (n=24)
Incorrect study design (n=118)
No relevant outcomes (n=15)
Secondary publication of included study without relevant
information (n=4)
Data could not be extracted (n=3)
Full-text report not in English (n=3)
Inadequate adjustment/matching (n=61)
More recent SR that covers same topic (n=2)
Study included a comorbidity that is not a subgroup of
interest (n=6)
Not a subgroup of interest (n=26)
Observational study without subgroup analysis (n=22)
SR of RCTs - references checked (n=12)
Article could not be retrieved ( n=2)
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Appendix E — Effectiveness evidence

Systematic reviews

Sutanto, 2021

Bibliographic Sutanto, Andryanto; Wungu, Citrawati Dyah Kencono; Susilo, Hendri; Sutanto, Henry; Reduction of Major Adverse
Reference Cardiovascular Events (MACE) after Bariatric Surgery in Patients with Obesity and Cardiovascular Diseases: A Systematic
Review and Meta-Analysis.; Nutrients; 2021; vol. 13 (no. 10)

Study Characteristics
Systematic review

Study design
Study details Dates searched
All publications from the inception to July 2021 were evaluated
Databases searched
PubMed/MEDLINE, ScienceDirect, Cochrane Library, Wiley Online Library and Springer databases

Sources of funding

No external funding
Inclusion criteria  Study - RCT

Study - primary endpoint was occurrence of MACE
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Study - comparing surgery and no-surgery groups
Participants - adults

Participants - with cardiovascular disease
Participants - with obesity

Full text article is accessible

Study - cohort studies

Studies published in English
Exclusion criteria  Study - reviews

Study - case reports

Study - case series

Participants - aged less than 18 years
Participants - aged more than 80 years
Participants - pregnant women

Participants - with malignancy
Intervention(s) Intervention - bariatric surgery

Roux-en-Y gastric bypass, gastric banding, sleeve gastrectomy, biliopancreatic diversion, vertical banded gastroplasty and
duodenal switch
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Control - no surgery
Outcome(s) Incidence of MACE

Number of studies 11 studies
included in the
systematic review

Additional Study reports both unadjusted and adjusted analyses
comments

Study arms
Bariatric surgery (N = 74042)
No surgery (N = 1698263)

Critical appraisal - GDT Crit App - ROBIS checklist

Section Question Answer

Overall study ratings Low

Overall risk of bias

Overall study ratings Fully applicable

Applicability as a source of data

Primary studies — RCTs
Aguiar, 2014

Bibliographic Aguiar, Isabella C; Freitas, Wilson R Jr; Santos, Israel R; Apostolico, Nadua; Nacif, Sergio R; Urbano, Jessica Julioti;
Reference Fonseca, Nina Teixeira; Thuler, Fabio Rodrigues; llias, Elias Jirjoss; Kassab, Paulo; LeitaoFilho, Fernando Ss; Laurino Neto,
Rafael M; Malheiros, Carlos A; Insalaco, Giuseppe; Donner, Claudio F; Oliveira, Luis Vf; Obstructive sleep apnea and
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pulmonary function in patients with severe obesity before and after bariatric surgery: a randomized clinical trial.;
Multidisciplinary respiratory medicine; 2014; vol. 9 (no. 1); 43

Study details

Trial registration
number and/or trial
name

Study type
Study location
Study setting

Study dates
Sources of funding

Inclusion criteria
Exclusion criteria

The protocol for this study was registered with the World Health Organisation (Universal Trial Number: U1111-1121-8873)
and Brazilian Registry of Clinical Trials — ReBEC (RBR-9k9hhv).

Randomised controlled trial (RCT)
Brazil
Gastric Surgery Service

Bariatric Surgery Group

Sleep Laboratory
2011 to 2013

The Sleep Laboratory receives funding from the Nove de Julho University (Brazil) and research projects approved by the
Brazilian fostering agencies Conselho Nacional de Desenvolvimento Cientifico e Tecnolégico (CNPq; Domestic
Grants/Universal Notice MCT/CNPQ14/2008, process N° 481169/2008-3) and Fundagao de Amparo a Pesquisa do Estado
de Sao Paulo (FAPESP) (protocol number 2003/01810-4).

BMI between 40 and 50 kg/m2 or BMI between 35 and 39.9 kg/m2 with associated comorbidities
Any active malignancy

Active alcohol and/or drug abuse

Dementia or treatment-refractory psychiatric diseases leading to an inability to provide informed consent
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Use of medication that may interfere with the sleep structure, such as hypnotic drugs or stimulants of the central nervous
system

Intervention(s) Gastric band

No further details were provided.
Comparator No treatment

At the end of a mean period of 90 days, participants in the 'no treatment' arm returned to the waiting list to undergo bariatric
surgery.
Outcome measures Weight (kg)

BMI (kg/m2)
Apnoea/hypopnoea index

The apnoea/hypopnoea index was calculated as the number of (apnoeas + hypopnoeas)/ hour of sleep time.

Number of Gastric band (N=16)
participants
No treatment (N=36)
Duration of follow- 3 months
up
Loss to follow-up  None reported.
Additional The number of women were only reported for the 'gastric band' arm (n=13 women).

comments
It was unclear whether data for the 'no treatment' arm was from baseline or follow-up.

The authors stated that "the individuals in this group ['no treatment' arm] did not demonstrate any changes in
anthropometric variables at the follow-up while on the waiting list for surgery."
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Study arms

Gastric band (N = 16)

No treatment (N = 36)
Characteristics

Arm-level characteristics

Characteristic
Mean age (SD)

Mean (SD)
BMI (kg/m?)

Mean (SD)
Weight (kg)

Mean (SD)
Apnoea/hypopnoea index

Mean (SD)

Apnoea/hypopnoea index <5

Sample size

Apnoea/hypopnoea index 5<15

NICE guideline CG189 evidence review C: bariatric surgery July 2023

Gastric band (N = 16)
40.08 (9.86)

48.15 (5.58)

118.92 (19.68)

15.65 (15.51)

n=2;%=125

n=7;%=43.75

No treatment (N = 36)

42.3 (11.87)

46.2 (6.13)

118.48 (23.13)

15.34 (9.14)

n=10; % =27.77

n=14; % = 38.88
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Characteristic Gastric band (N = 16) No treatment (N = 36)
Sample size
Apnoea/hypopnoea index 15<30 n=4;%=25
n=5;%=13.88
Sample size
Apnoea/hypopnoea index 230 n=3;%=18.75
n=7;%=19.44
Sample size
Epworth Sleepiness scale 6.92 (6.54)
9.18 (5.34)
Mean (SD)
Berlin Questionnaire 1.75 (0.45)
1.45 (0.5)
Mean (SD)
Critical appraisal - GDT Crit App - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT
Section Question Answer
] ) ) o Moderate
Overall bias and Directness Risk of bias judgement (Only baseline data was reported for the 'no treatment' arm.)
Overall bias and Directness Directly applicable

Overall Directness

Bakker, 2018

Bibliographic Bakker, JP; Tavakkoli, A; Rueschman, M; Wang, W; Andrews, R; Malhotra, A; Owens, RL; Anand, A; Dudley, KA; Patel, SR;
Reference Gastric Banding Surgery versus Continuous Positive Airway Pressure for Obstructive Sleep Apnea: a Randomized Controlled
Trial; American journal of respiratory and critical care medicine; 2018; vol. 197 (no. 8); 1080-1083
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Study details

. . . Trial registration number: NCT01187771.
Trial registration

number and/or trial

name

Study type Randomised controlled trial (RCT)
Study location us

Study setting Hospital and Medical Centre
Study dates 2010 to 2017

Sources of funding University of Pittsburgh
Inclusion criteria  Age 18 to 65 years

BMI 35 to 45 kg/m2

Severe obstructive sleep apnoea (apnoea-hypopnoea index 30 events/hour or more [level 1 study] or apnoea-hypopnoea
index 20 events/hour or more [level 3 study])

At least one obstructive sleep apnoea symptom
Exclusion criteria  Prior continuous positive airway pressure

Prior bariatric surgery
Hypoventilation syndrome
Increased perioperative risk
Drowsy driving

Non-English fluency
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Intervention(s)

Comparator

Outcome measures

Number of
participants

Duration of follow-
up

Additional
comments

Any unstable medical condition
Laparoscopic gastric band

Participants undergoing laparoscopic gastric band were provided auto-continuous positive airway pressure (REMstar Auto
M Series; Philips Respironics) during the perioperative period to minimise obstructive sleep apnoea complications.

Standard care

Continuous positive airway pressure. Initiation and management of obstructive sleep apnoea care once treatment was
assigned were performed by the managing clinician as per usual care.

Weight (kg)

BMI (kg/m2)

Apnoea/hypopnoea index

The effective apnoea/hypopnoea index (AHI) was calculated as (x X AHlon-CPAP) + 1[(1 - x) X AHIoff-CPAP], where x is

(CPAP adherence)/(habitual sleep duration). Adherence and AHlon-CPAP were downloaded from the device and averaged
across the previous 30 days. AHIoff-CPAP was calculated from polysomnography data obtained at 9 or 18 months.

Laparoscopic gastric band (N=28)

Standard care (N=21)
9 and 18 months

Suitability for both treatments was established by a sleep specialist and bariatrician before consent was obtained.
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Study arms

Laparoscopic gastric band (N = 28)

9-month follow-up:
Loss to follow-up

e voluntary drop-put n=3
18-month follow-up:

e voluntary drop-put n=1

Standard care (N = 21)
Continuous positive airway pressure

9-month follow-up:
Loss to follow-up

e voluntary drop-put n=1
e lost to follow-up n=2

18-month follow-up:

e voluntary drop-put n=1
e lost to follow-up n=1

Methods of
analysis
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Characteristics

Arm-level characteristics

Characteristic Laparoscopic gastric band (N =
28)

% Female n=12;% =43

Sample size

Mean age (SD) (years) 50.7 (9.2)

Mean (SD)

BMI (kg/m?) 39.1 (2.9)

Mean (SD)

Weight (kg) 115.4 (16.9)

Mean (SD)

Non-Hispanic White ethnicity/race n=21;%=75

Sample size

Apnoea-hypopnoea index off continuous positive airway pressure treatment 51.5 (23.5)

(events/hour)

Mean (SD)

Epworth Sleepiness scale (scale 0 to 24) 10.4 (4.2)

Mean (SD)
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21)

n=9;%=43

46.3 (10.5)

38.7 (3.1)

111.1 (16.1)

n=14; % =67

47.5 (31.5)

9.8 (5)
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Critical appraisal - GDT Crit App - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Section Question Answer
. _ _ Moderate
Overall bias Risk of bias  (There was no information on concealment of allocation sequence. The authors stated that there were

and Directness judgement crossovers from laparoscopic gastric band to continuous positive airway pressure, but they did not provide the
number of participants who crossed over. The authors also stated that the results indicating greater improvement
with continuous positive airway pressure in per-protocol analyses supported the findings from the intention-to-
treat analyses. There was no information on: balance in co-interventions across arms; participants adherence to
assigned intervention.)

Overall bias Directly applicable
and Directness Overall

Directness
Dixon, 2012

Bibliographic Dixon, John; Schachter, Linda M; O'Brien, Paul E.; Jones, Kay Margaret; Grima, Mariee T.; Lambert, Gavin; Brown, Wendy
Reference A.; Bailey, Michael; Naughton, Matthew T.; Surgical vs conventional therapy for weight loss treatment of obstructive sleep
apnea: a randomized controlled trial.; JAMA; 2012; vol. 308 (no. 11); 1142-1149

Study details

. . . anzctr.org ldentifier: ACTRN12605000161628.
Trial registration

number and/or trial

name

Study type Randomised controlled trial (RCT)
Study location Australia

Study setting Sleep clinics

Study dates 2006 - 2011
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Sources of funding The study was funded by the National Health and Medical Research Council of Australia project grant 436728 awarded to

Inclusion criteria

Exclusion criteria

Intervention(s)

Comparator

Monash University and the Baker IDI Heart and Diabetes Institute. The continuous positive airway pressure (CPAP) pumps
were provided for all study participants by ResMed Australia, Fisher and Paykel New Zealand, and Phillips Respironics
United States. The laparoscopic adjustable gastric bands (Allergan Health) and the laparoscopic ports (Applied Medical)
were provided without charge by the manufacturers. The Avenue Hospital subsidised the hospitalisation costs for the
surgical study participants.

Age 18 to 60 years
BMI 35 to 55 kg/m2

Apnoea-hypopnoea index of 20 events/hour or more diagnosed within the previous 6 months with recommendation to
commence continuous positive airway pressure therapy

At least 3 prior significant weight loss attempts
Contraindications for surgery

including cognitive impairment, drug or alcohol addiction, and significant cardiopulmonary, neurological, vascular,
gastrointestinal, or neoplastic disease

Prior bariatric surgery
Hypoventilation syndrome

requiring bilevel positive airway pressure
Laparoscopic adjustable gastric band

Participants underwent 2 weeks of intensive very low energy diet to reduce liver size prior to placement of an laparoscopic
adjustable gastric band (LAP-BAND System, Allergan Health) via the pars flaccida pathway by 1 of 3 experienced
surgeons, within 1 month of randomisation. Adjustments to band volume were made using standard clinical criteria.

Non-surgical intervention for obesity
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Outcome measures

Number of
participants

The conventional weight loss program delivered the best available medical practice for the treatment, education, and follow-
up of severely obese patients with moderate to severe obstructive sleep apnoea. Dietary, physical activity, and behavioural
programs were individualised. The advice regarding physical activity encouraged walking and 200 minutes/week of
structured activity, including moderate-intensity aerobic activity and resistance exercise. Dietary advice was based on the
Dietary Guidelines for Australian Adults and the Australian Guide to Healthy Eating and included a planned daily deficit of
500 kcal from estimated energy requirements. All participants were offered an initial intensive very low energy diet (Optifast,
Nestle-Australia) program, with the meal replacements provided. The intensive very low energy diet meal replacements
continued to be available for further intensive, intermittent, or occasional use throughout the study.

Weight (kg)
BMI (kg/m2)
Apnoea/hypopnoea index

Measured by diagnostic laboratory polysomnography from baseline to 2 years. Polysomnography was performed using
standard electroencephalogram, electrooculogram, electromyogram, nasal pressure cannulae, oronasal thermistor,
respiratory inductance plethysmography, finger oximetry, electrocardiography, and video monitoring for body position.
Diagnostic polysomnography at years 1 and 2 was performed after a 48-hour continuous positive airway pressure washout
at the same institution as the initial test, scored by staff blinded to randomisation group, and using the same precise
apnoea/hypopnoea index scoring criteria for each study.

Health related quality of life

Short Form-36 Health Survey

Depression

Beck Depression Inventory
Laparoscopic adjustable gastric band (N=30)

Non-surgical intervention for obesity (N=30)

NICE guideline CG189 evidence review C: bariatric surgery July 2023 106



FINAL
Referral for bariatric surgery

Duration of follow- 2 years

up

Additional Patients in both programs had open access to a bariatric physician, sleep physician, and dietitian, and had their progress

comments reviewed every 4 to 6 weeks throughout the 2 years. The management of obstructive sleep apnoea, the intensity, and
nature of the lifestyle program were common to both groups.

Study arms

Laparoscopic adjustable gastric band (N = 30)

2 participants were lost to follow-up
Loss to follow-up

Non-surgical intervention for obesity (N = 30)

4 participants were lost to follow-up
Loss to follow-up

Conventional weight loss programme
Characteristics

Arm-level characteristics

Characteristic Laparoscopic adjustable gastric band (N = 30) Non-surgical intervention for obesity (N = 30)
% Female Nn=13;% =43
n=12;% =40
Sample size
Mean age (SD) (years 47.4 (8.8
ge (SD) (years) (8.8) 50 (8.2)
Mean (SD)
BMI (kg/m? 46.3 (6
(kg/m?) (6) 43.8 (4.9)
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Characteristic Laparoscopic adjustable gastric band (N = 30) Non-surgical intervention for obesity (N = 30)

Mean (SD)

Comorbidities n=NA 0
n =

Sample size

Hypertension n=15;% =50 17 - % = 57
n= ; /o=

Sample size

Diabetes n=10; % =33 10 % = 33
n=10; %=

Sample size

Depression n=12;% =40 11:% = 37
n= ; /o=

Sample size

Weight (kg) 134.9 (22.1) 126 (19.3)

Mean (SD)

Apnea-hypopnoea index (events/hour) 65 (32.8) 57.2 (30.3)

Mean (SD)

Critical appraisal - GDT Crit App - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Section Question Answer

. _ _ Moderate
Overall bias Risk of bias  There was no information on concealment of allocation sequence. 4 participants randomised to laparoscopic

and Directness judgement adjustable gastric band crossed over to standard care (conventional weight loss programme) and 1 participant
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Section Question Answer

randomised to standard care crossed over to laparoscopic adjustable gastric band. There was crossover
between arms but the proportion who did not adhere was not high enough to raise concerns.)

Overall bias Directly applicable

and Directness Overall
Directness

Feigel-Guiller, 2015

Bibliographic Feigel-Guiller, Barbara; Drui, Delphine; Dimet, Jerome; Zair, Yassine; Le Bras, Maelle; Fuertes-Zamorano, Nuria; Cariou,
Reference Bertrand; Letessier, Eric; Nobecourt-Dupuy, Estelle; Krempf, Michel; Laparoscopic Gastric Banding in Obese Patients with
Sleep Apnea: A 3-Year Controlled Study and Follow-up After 10 Years.; Obesity surgery; 2015; vol. 25 (no. 10); 1886-92

Study details

Secondary
publication of
another included
study- see primary
study for details

Other publications

associated with

this study included

in review

. . . This trial was registered in the database of the French Ministry of Health (PHRC no. 990-069).
Trial registration
number and/or trial
name

Study type Randomised controlled trial (RCT)
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Study location France
Study setting University Hospital
Study dates 1999 to 2003

Sources of funding Not reported
Inclusion criteria  Age 18 to 65 years

BMI more than 35 kg/m2 two months before study inclusion

Receiving nocturnal non-invasive ventilation treatment for obstructive sleep apnoea and/or obesity-hypoventilation
syndrome

Exclusion criteria  Contraindications for surgery

Severe eating disorders
Intervention(s) Laparoscopic adjustable gastric banding

Performed by a single experienced surgeon.
Comparator Non-surgical intervention for obesity

Intensive nutritional care. No further details were provided.
Outcome measures Weight (kg)

BMI (kg/m2)
Apnoea/hypopnoea index

Apnoea-hypopnoea index (events/hour)

Number of Laparoscopic adjustable gastric banding (N=30)
participants
Non-surgical intervention for obesity (N=33)
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Duration of follow- 1, 3 and 10 years

up

Additional Participants in both arms were advised to consume a low-energy (5862 kJ [1400 kcal/day]) diet and to performed physical
comments exercise.

Study arms

Laparoscopic adjustable gastric banding (N = 30)

At year 1: 4 participants removed their consent (1 refused surgery)
Loss to follow-up

At year 3: 4 participants dropped out

At year 10: 1 participant was lost to follow-up

Non-surgical intervention for obesity (N = 33)
Intensive nutritional care

At year 1: 3 participants dropped out
Loss to follow-up

At year 3: 6 participants dropped out

At year 10: 2 participants were lost to follow-up

Characteristics

Arm-level characteristics

Characteristic Laparoscopic adjustable gastric Non-surgical intervention for
banding (N = 30) obesity (N = 33)
Mean age (SD 46.9 (8.6
ge (SD) (8.6) 50.1 (7.4)
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Characteristic

Mean (SD)
BMI (kg/m?)

Mean (SD)
Sex ratio (M/F)

Custom value
Weight (kg)

Mean (SD)
Apnoea/hypopnoea index (events/hour)

Mean (SD)
Type of ventilatory disorder

Sample size
Obstructive sleep apnoea

Sample size
Obesity-hypoventilation syndrome

Sample size
Mixed syndrome

Sample size

Laparoscopic adjustable gastric
banding (N = 30)

48.8 (9.9)

1.1

135 (25.3)

56.5 (24.9)

n =NA

n=19; % =63

n=3;%=10

n=8;%=27
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Non-surgical intervention for
obesity (N = 33)

44.4 (9)

1.5

123 (25.1)

46.3 (25.3)

n =NA

n=19; % =58

n=1;%=3

n=13;% =39

112



FINAL
Referral for bariatric surgery

Characteristic

Time evolution of ventilatory disorder (Months)

Mean (SD)
Type of respiratory equipment

Sample size

Barometric ventilation (BI-PAP, C-PAP)
BIPAP: bilevel positive airway pressure; CPAP: continuous
positive airway pressure

Sample size

Volumetric ventilation

Sample size
Unknown

Sample size

Laparoscopic adjustable gastric
banding (N = 30)

19.6 (22.4)

n =NA
n=24;% =280
n=5;%=17
n=1;%=3

Critical appraisal - GDT Crit App - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Section Question Answer

. . . High
Overall bias and Risk of bias
Directness judgement

were not reported. Pre-specified analysis plan was not reported.)

NICE guideline CG189 evidence review C: bariatric surgery July 2023

Non-surgical intervention for
obesity (N = 33)

26.6 (31.9)

n =NA
n=24;%=73
n=6;%=18
n=3;%=9

(There was no information on: randomisation methods; concealment of allocation sequence. Naive per-protocol
analyses were used. More than 20% were lost to follow-up at year 3. Reasons for withdrawal from the study
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Section Question Answer
Overall bias and Directly applicable
Directness Overall

Directness

Freitas, 2018

Bibliographic Freitas, Wilson R Jr; Oliveira, Luis Vicente Franco; Perez, Eduardo A; llias, Elias J; Lottenberg, Carina P; Silva, Anderson S;

Reference Urbano, Jessica J; Oliveira, Manoel C Jr; Vieira, Rodolfo P; Ribeiro-Alves, Marcelo; Alves, Vera L S; Kassab, Paulo; Thuler,
Fabio R; Malheiros, Carlos A; Systemic Inflammation in Severe Obese Patients Undergoing Surgery for Obesity and Weight-
Related Diseases.; Obesity surgery; 2018; vol. 28 (no. 7); 1931-1942

Study details

. . . This trial was registered at ClinicalTrials.gov (02409160).
Trial registration

number and/or trial

name

Study type Randomised controlled trial (RCT)
Study location Brazil

Study setting Medical School

Study dates 2015 -2018

Sources of funding WRFJ, EAP and ASS receives grants of Coordenagao de Apoio ao Pessoal de Nivel Superior (CAPES/PROSUP); LVFO
receive grants Research Productivity, modality PQ1B; process no. 313053/2014-6 of Conselho Nacional de
Desenvolvimento Cientifico e Tecnologico (local acronym CNPq), Brazil.

Inclusion criteria  Age 18 to 65 years

Severe level Il obesity (BMI 40 kg/ m2 or more, or 35 kg/m2 or more when associated with comorbidities)
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Documented history of failure in conventional weight loss
Intellectual capacity to understand, agree, and sign the informed consent form

People waiting for bariatric surgery
Exclusion criteria  Contraindications for surgery

from any cardiorespiratory and/or medical condition

Active alcohol and/or drug abuse

Unrealistic expectations regarding surgical treatment

Pregnancy

Breastfeeding

Pregnancy planned within 2 years

BMI more than 65 kg/m2

Safe access to the abdominal cavity or gastrointestinal tract was lacking
Cancer

Previous diagnosis of autoimmune disease
Intervention(s) Roux-en-Y gastric bypass

All participants were operated on by three surgeons who alternated between the surgeon and two assistants in each
surgery. Informed consent for the surgery and research study was obtained from all participants. Participants were placed
in the horizontal dorsal decubitus position with a sequential compression device for deep vein thrombosis prophylaxis. Skin
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prepping using chlorhexidine and draping were performed in the usual standard surgical manner. The abdominal incision
was marked and started from 2 cm below the xiphoid process to 7 cm above the umbilicus. Surgical procedures were of the
gastric bypass type with Roux-en-Y reconstruction, with a small pouch kind of Capella with gastrointestinal anastomosis in
two sutures, being one of continuous 4-0 Vicryl and the other of seromuscular cotton 3-0 with sutures, with lateral
anastomosis (1.5 cm in diameter). No silastic ring was placed. The loop food was 100 cm, and the handle was 70 cm
biliopancreatic with enteroanastomosis lateral side 3-0 Vicryl running suture in two layers with a diameter of 4 cm.

Comparator No treatment

Participants in the 'no treatment' arm (control group) returned to the waiting list after the 180-day study period, or if they
presented with any clinical complications indicating urgent bariatric surgery.

Outcome measures Weight (kg)

BMI (kg/m2)

Number of Roux-en-Y gastric bypass (N=62)
participants
No treatment (N=19)

Duration of follow- 6 months
up

Study arms

Roux-en-Y gastric bypass (N = 62)

Lost to follow-up (n=3)
Loss to follow-up

Other reasons (n=2)

No treatment (N = 19)

Lost to follow-up (n=5)
Loss to follow-up

Other reasons (n=2)
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Characteristics

Arm-level characteristics

Characteristic Roux-en-Y gastric bypass (N = 62) No treatment (N = 19)
% Female 90.9%

78.5%
Custom value
Mean age (SD) (years) 41.8 (empty data) 40.7 (11.8)
Mean (SD)
Ethnicity NA

NA
Custom value
Caucasian 85.4%

71.5%
Custom value
Black 14.6%

28.5%
Custom value
Weight (kg) 126.1 (19.7) 125 (29)
Mean (SD)
BMI (kg/m?) 47.1 (6.3) 47.5 (5.6)
Mean (SD)
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Critical appraisal - GDT Crit App - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Section Question Answer
. . . High
Overall bias and  Risk of bias (Naive per-protocol analyses were used. Exclusions from analysis were 11.3% from the Roux-en-Y gastric
Directness judgement bypass arm and 26.3% from the no treatment arm. Reasons for exclusions from data analysis were not
reported.)
Overall bias and Directly applicable
Directness Overall
Directness
Mollan, 2021

Bibliographic Mollan, Susan P; Mitchell, James L; Ottridge, Ryan S; Aguiar, Magda; Yiangou, Andreas; Alimajstorovic, Zerin; Cartwright,

Reference David M; Grech, Olivia; Lavery, Gareth G; Westgate, Connar S J; Vijay, Vivek; Scotton, William; Wakerley, Ben R; Matthews,
Tim D; Ansons, Alec; Hickman, Simon J; Benzimra, James; Rick, Caroline; Singhal, Rishi; Tahrani, Abd A; Brock, Kristian;
Frew, Emma; Sinclair, Alexandra J; Effectiveness of Bariatric Surgery vs Community Weight Management Intervention for the
Treatment of Idiopathic Intracranial Hypertension: A Randomized Clinical Trial.; JAMA neurology; 2021; vol. 78 (no. 6); 678-
686

Study details

o Yiangou, Andreas, Mitchell, James L, Nicholls, Matthew et al. (2021) Obstructive sleep apnoea in women with idiopathic
Other publications ntracranial hypertension: a sub-study of the idiopathic intracranial hypertension weight randomised controlled trial (IIH:

associated with WT). Journal of neurology.
this study included

in review

Trial registration Idiopathic Intracranial Hypertension Weight Trial (IIH:WT); NCT02124486.
number and/or trial
name

Study type Randomised controlled trial (RCT)
Study location UK
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Study setting
Study dates
Sources of funding

Inclusion criteria

Exclusion criteria

NHS hospitals
2014 - 2017

This clinical trial was funded by grant NIHR-CS-011-028 (clinician scientist fellowship) from the National Institute for Health
Research (Dr Sinclair) and grant MR/K015184/1 from the Medical Research Council of the UK (Dr Sinclair).

Women aged 18 to 55 years
Met the diagnostic criteria for idiopathic intracranial hypertension

Diagnosed according to the Friedman Jacobson criteria, active disease (papilloedema [Frisén grade 21 in at least one eye],
significantly raised LP OP 225 cmCSF) of over 2 months’ duration.

Normal results from brain imaging, including magnetic resonance venography or computed tomographic venography (apart
from radiological signs of increased intracranial pressure)

BMI 35 kg/m2 or higher

Had not succeeded in losing weight or maintaining weight loss
Prior bariatric surgery

Pregnancy

Planning pregnancy

Significant comorbidity, Cushing’s syndrome, Addison’s disease or the use of oral or injected glucocorticoid therapy
Previously undergone optic nerve sheath fenestration

Definite indication for or contraindication against surgery or dieting
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Intervention(s)

Comparator

Outcome measures

Specific medical or psychiatric contraindication for surgery, including drug misuse, eating disorder or major depression
(suicidal ideation, drug overdose or psychological admission in the last 12 months)

Inability to give informed consent

for example, due to cognitive impairment.
Bariatric surgery

The bariatric surgery pathway participants were screened to ensure their suitability, initially for medical and psychological
assessment in the weight management clinic. This assessment continued for as long as thought appropriate, as per routine
care. Once suitable, the case was discussed in the joint multi-disciplinary meeting, prior a group session for education
regarding surgery. The participant then attended a consultant bariatric surgeon and was given a date for surgery. Twelve
weeks was permitted for further consideration of the procedure if required. The standard patient pathway was envisioned to
take approximately 4 months. The choice of surgical intervention was decided between the surgeon and participant, based
on the participant’s health and preference. These included laparoscopic adjustable gastric banding, laparoscopic Roux-en-
Y gastric bypass or laparoscopic sleeve gastrectomy.

Community weight management

WeightWatchers™ program was chosen as the community weight management intervention because it had superior weight
loss, was the best attended and most cost-effective. Participants in this arm were given exemption vouchers for 52
consecutive and specified weeks of their local WeightWatchers™ group with access to WeightWatchers™ online and
mobile tools for 12 months. Vouchers provided 12 sessions at baseline, 3, 6 and 9 months.

Weight (kg)
BMI (kg/m2)
Apnoea/hypopnoea index

Health related quality of life
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Measured using the 36-item Short Form Health Survey and the 5-level EuroQoL 5-Dimension questionnaire.
Depression

Measured using the Hospital Anxiety and Depression scale

Adverse events

Intracranial pressure

Measured by lumbar puncture opening pressure

Idiopathic intracranial hypertension symptoms

Obstructive sleep apnoea

Anxiety

Measured using the Hospital Anxiety and Depression scale

Number of Bariatric surgery (N=33)
participants
Community weight management (N=33)

Duration of follow- 1 year and 2 years
up

Study arms

Bariatric surgery (N = 33)

Roux-en-Y gastric bypass, gastric banding, or laparoscopic sleeve gastrectomy
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At 12 months:
Loss to follow-up
o form not available (n=3)
e declined lumbar puncture (n=1)

At 24 months:

o forms not available (n=5)
e withdrew consent (n=2)
e declined lumbar puncture (n=2)

Community weight management (N = 33)
Weight Watchers
At 12 months:
Loss to follow-up
o form not available (n=2)
e declined lumbar puncture (n=4)

At 24 months:

forms not available (n=1)
withdrew consent (n=4)
declined lumbar puncture (n=4)
lost to follow-up (n=2)
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Characteristics

Arm-level characteristics

Characteristic
% Female

Sample size
Mean age (SD) (years)

Mean (SD)
Race/ethnicity

Sample size
White

Sample size
Mixed or multiple

Sample size
Black, African, or Caribbean

Sample size
Asian or British Asian

Sample size
Weight (kg)

Mean (SD)

Bariatric surgery (N = 33)

n=33;% =100
31 (8)
n =NA

n=27;%=81.8

n=3;%=09.1
n=3;%=9.1
n=0

118.4 (21.8)

NICE guideline CG189 evidence review C: bariatric surgery July 2023

Community weight management (N = 33)

n=33; % =100

33 (7.7)

n = NA

n=28

n=2;%=6.1

n=2;%=6.1

n=1;%=3

118.5 (20.7)
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Characteristic Bariatric surgery (N =33) Community weight management (N = 33)
BMI (kg/m? 44.2 (7.1

(kg/rm?) (71) 43.7 (7.1)
Mean (SD)

Duration of idiopathic intracranial hypertension diagnosis (years) Median 1.1 (range 0.6 to 2.7) ]
Median 0.8 (range 0.4 to 2.5)

Custom value

Intracranial pressure (cm CSF) 34.8 (5.8) 34.6 (5.6)

Mean (SD)

Critical appraisal - GDT Crit App - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Section Question Answer

i ) ) Moderate
Overall bias and Risk of bias (Two participants in the weight management arm underwent bariatric surgery but intention-to-treat
Directness judgement analysis was used to estimate the effect of assignment to intervention.)
Overall bias and Directly applicable
Directness Overall

Directness

O'Brien, 2006

Bibliographic O'Brien, Paul E.; Dixon, John; Laurie, Cheryl F; Skinner, Stewart; Proietto, Joseph; McNeil, John J; Strauss, Boyd Josef

Reference Gimnicher; Marks, Sharon; Schachter, Linda M.; Chapman, Leon; Anderson, Margaret Louise; Treatment of Mild to Moderate
Obesity with Laparoscopic Adjustable Gastric Banding or an Intensive Medical Program: A Randomized Trial; Annals of
internal medicine; 2006; vol. 144 (no. 9); 625-633
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Study details

Trial registration
number and/or trial
name

Study type

Study location
Study setting
Study dates
Sources of funding

Inclusion criteria

Exclusion criteria

Australian New Zealand Clinical Trials Registry no. ACTRN12605000113651.

Randomised controlled trial (RCT)
Australia

Outpatient clinics and hospital
2000 - 2003

By the Department of Surgery, Monash University. INAMED Health, manufacturer of the LAP-BAND System; Novartis,
manufacturer of Optifast; and US Surgical Corp., manufacturer of disposable laparoscopic instruments, provided the
equipment devices or products.

Age 20 to 50 years
BMI 30 to 35 kg/m2
Identifiable problems associated with their obesity

including an obesity-related comorbidity (such as hypertension, dyslipidaemia, diabetes, obstructive sleep apnoea, or
gastroesophageal reflux disease), severe physical limitations, or clinically significant psychosocial problems associated with
their obesity

Attempted to reduce weight over at least the previous 5 years
Could understand the options offered and the randomisation process

Willing to comply with the requirements of each programme
Prior bariatric surgery
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Intervention(s)

Comparator

Medical problems that contraindicated treatment in either study arm
such as impaired mental status, drug or alcohol addiction, or portal hypertension
Undergone an intensive, physician-supervised programme that used very-low-calorie diets or pharmacotherapy

Did not attend the 2 initial participant information visits
Laparoscopic adjustable gastric band

Two experienced surgeons performed the laparoscopic adjustable gastric band procedure, by a standardised method,
within 1 month of randomisation. The band was placed along the perigastric pathway in all cases. The treating surgeon
reviewed participant progress every 4 to 6 weeks during the study period and made adjustments to the volume of saline
within the band in the office by using standard clinical criteria.

Non-surgical intervention for obesity

This intervention was a programme centred on the used of behavioural modification, very-low-calorie diet, and
pharmacotherapy with education and professional support on appropriate eating and exercise behaviour. During the 2-year
period, 3 trained physicians developed a programme using all the available modalities for each participant on the basis of
guidelines prepared and continually reviewed by a panel of experienced bariatric physicians. The programme began with an
intensive 6-month period of very-low-calorie diet (500 to 550 kcal/d) using 1 to 3 packets of Optifast (Novartis, Freemont,
Michigan) daily for 12 weeks, followed by a transition phase over 4 weeks combining some very-low-calorie meals with 120
mg of orlistat before non-very-low calorie meals, and then 120 mg of orlistat before all meals until the completion of the
intensive phase. This intensive 6-month programme was followed by further courses of very-low-calorie diets or orlistat as
tolerated, as well as continual behavioural, dietary, and exercise advice to assist the participant in maintaining weight loss
over a prolonged period. Sibutramine was not approved for use in Australia during the first 12 months of the study and,
therefore, was not incorporated into the medical programme. The management programme for each participant was
designed to reflect good clinical practice. A physician saw each participant every 2 weeks during the very-low-calorie diet
programme and every 4 to 6 weeks during the rest of the study. All participants were seen at least every 6 weeks.

Outcome measures Weight (kg)
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BMI (kg/m2)

Adverse events

Number of Laparoscopic adjustable gastric band (N=40)
participants

Non-surgical intervention for obesity (N=40)
Duration of follow- 6 months, 1 year, 18 months, 10 years
up
Loss to follow-up

All participants were instructed and encouraged to follow appropriate lifestyle behaviour of good eating practices and

Additi°“?' increased exercise and activity. They were also encouraged to exercise for at least 200 minutes per week.
comments

Study arms

Laparoscopic adjustable gastric band (N = 40)

Participant withdrew preoperatively (n=1)
Loss to follow-up

Non-surgical intervention for obesity (N = 40)
Behavioural modification, very-low-calorie diet, and pharmacotherapy with education and professional support on appropriate eating
and exercise behaviour.

Participants withdrew at 4, 6, 8, 10, and 52 weeks (n=5)
Loss to follow-up

Participants moved overseas at 26 and 29 weeks (n=2)
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Characteristics

Arm-level characteristics

Characteristic Laparoscopic adjustable gastric band (N = 40) Non-surgical intervention for obesity (N = 40)

% Female 75%
77.5%

Custom value
Mean age (SD) (years) 41.8 (6.4)

40.7 (7)
Mean (SD)

Weight (kg) 96.1 (11.2) 93.6 (11.9)
Mean (SD)

BMI (kg/m?) 33.7 (1.8) 33.5(1.4)
Mean (SD)

Critical appraisal - GDT Crit App - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Section Question Answer

Moderate

Overall bias and Risk of bias (There was no information on whether there were deviations from the intended interventions. No

Directness judgement information provided on whether there were any missing data.)
Overall bias and Directly applicable
Directness Overall

Directness
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Schiavon, 2020

Bibliographic Schiavon, Carlos A; Bhatt, Deepak L; Ikeoka, Dimas; Santucci, Eliana V; Santos, Renato Nakagawa; Damiani, Lucas P;

Reference Oliveira, Juliana D; Machado, Rachel Helena V; Halpern, Helio; Monteiro, Frederico L J; Noujaim, Patricia M; Cohen, Ricardo
V; de Souza, Marcio G; Amodeo, Celso; Bortolotto, Luiz A; Berwanger, Otavio; Cavalcanti, Alexandre B; Drager, Luciano F;
Three-Year Outcomes of Bariatric Surgery in Patients With Obesity and Hypertension : A Randomized Clinical Trial.; Annals of
internal medicine; 2020; vol. 173 (no. 9); 685-693

Study details

o Furlan, Sofia F, Drager, Luciano F, Santos, Renato Nakagawa et al. (2021) Three-year effects of bariatric surgery on
Other publications ,stryctive sleep apnea in patients with obesity grade 1 and 2: a sub-analysis of the GATEWAY trial. International journal of

associated with pesity (2005) 45(4): 914-917
this study included

in review Schiavon, Carlos Aurelio, Bersch-Ferreira, Angela Cristine, Santucci, Eliana Vieira et al. (2018) Effects of Bariatric Surgery

in Obese Patients With Hypertension: The GATEWAY Randomized Trial (Gastric Bypass to Treat Obese Patients With
Steady Hypertension). Circulation 137(11): 1132-1142

Schiavon, Carlos A, lkeoka, Dimas, Santucci, Eliana V et al. (2019) Effects of Bariatric Surgery Versus Medical Therapy on
the 24-Hour Ambulatory Blood Pressure and the Prevalence of Resistant Hypertension. Hypertension (Dallas, Tex. : 1979)
73(3): 571-577
Trial registration The GATEWAY Randomized Trial (Gastric Bypass to Treat Obese Patients With Steady Hypertension). NCT01784848.
number and/or trial

name
Study type Randomised controlled trial (RCT)
Study location Brazil

Study setting Hospital

Study dates 2013 - 2016

Sources of funding Research reported in this publication was supported by Ethicon Inc and represented in Brazil by Johnson & Johnson do
Brasil Industria e Comércio de Produtos para Saude Ltda (grant no. 100238).
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Inclusion criteria  Age 18 to 65 years
BMI between 30.0 and 39.9 kg/m2

Established hypertension with at least 2 antihypertensive medications at maximum doses or more than 2 antihypertensive
medications at moderate doses

Exclusion criteria  Active alcohol and/or drug abuse
Pregnancy
(or women of childbearing age not using effective contraceptive methods)

Mean systolic blood pressure greater than or equal to 180 mmHg or diastolic blood pressure greater than or equal to 120
mmHg

Cardiovascular disease

(myocardial infarction or stroke within 6 months, angina, coronary revascularisation, heart failure)
Severe psychiatric disorders

(because of increased risk of low compliance with the study procedures)

Secondary hypertension

(except because sleep apnoea)

Type 1 diabetes

Latent autoimmune diabetes for adults
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Intervention(s)

Type 2 diabetes with glycated haemoglobin level greater than 7.0%
Current smoking

Cancer

(in the past 5 years)

Chronic kidney disease

(diabetic nephropathy or glomerular filtration rate <30 mL/min)
Peripheral arterial disease

Atrophic gastritis

Previous abdominal surgery

Severe hepatic diseases

Use of immunosuppressive drugs

Chemotherapy

Radiotherapy

Inability to understand or adhere to study procedures
Bariatric surgery and medical treatment for hypertension

Roux-en-Y gastric bypass performed by a single surgeon.
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Comparator

Outcome measures

Medical treatment for hypertension was the same as for the 'standard care' arm and the necessity of reintroducing
antihypertensive medications for participants undergoing bariatric surgery was initially checked on a daily basis in the
immediate postoperative period, in the first visit 1 week after the procedure, and in the remaining follow-up visits.

Standard care

Medical treatment for hypertension was standardised for all participants based on office blood pressure. Participants were
preferably treated with angiotensin converting enzyme inhibitors or angiotensin receptor blockers and a calcium-channel
blocker, except if these were contraindicated or if participants already had controlled blood pressure with their current
regimen. If the previously mentioned association was already in use and the systolic and diastolic blood pressure remained
>130 mm Hg or 80 mm Hg, respectively, a combination with a thiazide diuretic was preferred. If a thiazide diuretic was
contraindicated or if other medications were deemed necessary, then spironolactone or clonidine was used. Medications
were reduced or discontinued if participants presented systolic blood pressure <110 mm Hg or diastolic blood pressure <70
mm Hg. For participants with systolic blood pressure between 110 and 130 mm Hg or diastolic blood pressure between 70
and 80 mm Hg associated with symptoms of orthostatic hypotension, dose reduction of antihypertensive medications was
attempted.

Weight (kg)

BMI (kg/m2)

Adverse events
Obstructive sleep apnoea

Reduction of 30% or more of the total number of antihypertensive medications while maintaining office systolic and diastolic
blood pressure &lt;140 mm Hg and &It;90 mm Hg

(for example, participants using 2 or 3 medications needed to reduce =1 medication to achieve the target reduction;
participants using 4 or 5 medications need to reduce 22)

Resistant hypertension

Blood pressure that remains above goal despite the concurrent use of 3 antihypertensive agents of different classes
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Number of
participants

Duration of follow-
up
Loss to follow-up

Additional
comments

Study arms

Bariatric surgery and medical treatment for hypertension N=50

Standard care N=50
12 months, 3 years

Participants from both groups received nutritional advice based on national statements for hypertension and obesity. A visit
to a dietitian from the investigation team followed each medical visit at the hospital to reinforce the nutritional
recommendations previously indicated. Nutritional advice in the standard care group was mainly directed at weight
reduction and blood pressure control. Aimed at progressive weight loss over time, a total daily energy consumption
calculated as 20 kcal/kg of ideal body weight per day was recommended among participants. Similarly, for the improvement
of blood pressure control, the ingestion of high-sodium food, such as snacks, sausages, and fast food, was discouraged,
and the reduction of salt used for cooking at home or added to already prepared food was encouraged. Fruit and vegetable
consumption was also recommended to increase potassium intake. For participants submitted to bariatric surgery, the
nutritional advice included information about food consistency in the postoperative period. During nutritional visits, a
detailed evaluation regarding diet tolerance was performed. In addition, all participants received psychological and physical
activity counselling and were treated for other comorbidities according to current guidelines.

Bariatric surgery and medical treatment for hypertension (N = 50)
Roux-en-Y gastric bypass

Loss to follow-up

Lost to follow-up (n=6)

Died (n=1)

Standard care (N = 50)
Medical treatment for hypertension
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Lost to follow-up (n=9)
Loss to follow-up

Withdrew consent (n=1)

Characteristics

Arm-level characteristics

Characteristic

% Female

Sample size
Mean age (SD) (years)

Mean (SD)
Race

Sample size
White

Sample size
Black or brown

Sample size
Weight (kg)

Mean (SD)

Bariatric surgery and medical treatment for hypertension (N =

50)

n=41;% =82
43.1 (9.2)

n = NA
n=31;% =62
n=19; % =38
102 (13.6)
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Characteristic Bariatric surgery and medical treatment for hypertension (N = Standard care (N =
50) 50)
BMI (kg/m? 374 (24
(kg/rm?) 24) 36.4 (2.9)
Mean (SD)
Duration of hypertension (years 7 (3to15
yp (years) ( ) 7 (410 14)
Median (IQR)
Number of antihypertensive medications in 3(2t0 3)
use 3 (310 3)
Median (IQR)
Comorbidities n=NA
n=NA
Sample size
Dyslipidaemia n=20;% =40
n=16; % =32
Sample size
Diabetes mellitus n=4;%=8
nN=4;%=8
Sample size

Critical appraisal - GDT Crit App - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

Section Question Answer

. : . . Moderate
Overall bias and Directness Risk of bias judgement (There was no information on whether there were deviations from the intended interventions.)
Overall bias and Directness Directly applicable

Overall Directness
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Primary studies — Observational studies

Agosta, 2016

L . Agosta, Claire; Borel, Jean-Christian; Reche, Fabian; Arvieux, Catherine; Wion, Nelly; Jaber, Samir; Jaffuel, Dany; Pepin,
Bibliographic Jean-Louis; Borel, Anne-Laure; Treatment Discontinuation Following Bariatric Surgery in Obstructive Sleep Apnea: a
Reference Controlled Cohort Study.; Obesity surgery; 2016; vol. 26 (no. 9); 2082-2088

Study details
Retrospective cohort study

Study type

Study location France

Study setting tertiary hospital.
Study dates 2016

Sources of funding The present study was supported by BFond Agir pour les maladies chroniques

Inclusion criteria  Severe OSA (apnea-hypopnea index &gt;30 events/h) diagnosed by either polygraphy or polysomnography, daytime
sleepiness, and at least three clinical symptoms of OSA.

Obesity
Intervention(s) Bariatric surgery - gastric banding, bypass, sleeve gastrectomy
Comparator No Surgery
Outcome measures The percentage of patients who pursued nocturnal positive airway pressure therapy after the start point
Number of n=87
participants

Duration of follow- 2 years
up
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Methods of
analysis

Additional
comments

Study arms

Comparative analysis of surgery vs matched OSA control population - same sex, modality of positive airway pressure
therapy (CPAP or bilevel positive airway pressure), and treatment duration before surgery (i.e., matched controls had
similar duration of treatment to that of operated patients before surgery), then age (x5 years), body mass index (BMI, +1
kg/m2), and year of starting positive airway pressure treatment (£2.5 years).

Results are expressed as means (standard deviation) for normally distributed variables and as median (interquartile range)
for variables that did not show normal distribution. Categorical variables are presented as n (%). The normal distribution of
residuals was verified by the Shapiro-Wilk test.

OSA and bariatric surgery (N = 28)

OSA without surgery (N = 59)

Characteristics

Study-level characteristics

Characteristic
% Female

Custom value
Mean age (SD)

Custom value

Study (N = 87)
75%

Surgery: 45(9), Control: 47 (9)
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Characteristic Study (N = 87)
Smoking status No reported

Custom value

BMI surgery: 44.2 (4.7), control: 43.4 (4.6)

Custom value
Comorbidities OSA

Custom value

Critical appraisal - GDT Crit App - ROBINS-I: a tool for non-randomised studies of interventions

Section Question Answer
Overall ] ] High
bias Risk of bias  (confounding expected, all known important confounding domains appropriately measured and controlled for (sex,
judgement medical history of CVD, percent of body weight loss at 6 months, AHI) but other comorbidities not controlled for and
unmeasured confounding possible. Some aspects of the assignments of intervention status were determined
retrospectively. There was no pre-registered protocol or statistical analysis plan.)
Overall ) Directly applicable
bias Directness
Aminian, 2021

Bibliographic Aminian, Ali; Al-Kurd, Abbas; Wilson, Rickesha; Bena, James; Fayazzadeh, Hana; Singh, Tavankit; Albaugh, Vance L; Shariff,

Reference Faiz U; Rodriguez, Noe A; Jin, Jian; Brethauer, Stacy A; Dasarathy, Srinivasan; Alkhouri, Naim; Schauer, Philip R;
McCullough, Arthur J; Nissen, Steven E; Association of Bariatric Surgery With Major Adverse Liver and Cardiovascular
Outcomes in Patients With Biopsy-Proven Nonalcoholic Steatohepatitis.; JAMA; 2021; vol. 326 (no. 20); 2031-2042
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Study details

Secondary
publication of
another included
study- see primary
study for details

Retrospective cohort study

Study type

Study location USA

Study setting Cleveland Clinic health system
Study dates 2004 to 2016

Sources of funding Unclear
Inclusion criteria  BMI &gt;30kg/m2

fibrotic NASH without cirrhosis
required having at least 1 point for each of steatosis, hepatocellular ballooning, and lobular inflammation
Age 18-80

had presence of fibrosis on the baseline liver biopsy (stages F1-F3)
Exclusion criteria had evidence of histological (F4) or clinical diagnosis of cirrhosis

had a cause of chronic liver disease other than NASH, including drug-induced, viral, autoimmune, and genetic diseases
had a history of excessive alcohol use or any medical conditions related to alcohol use disorder

Exclusion:

NICE guideline CG189 evidence review C: bariatric surgery July 2023 139



FINAL
Referral for bariatric surgery

had hepatocellular carcinoma, (5) had received an organ transplantation, (6) had HIV infection, (7) were undergoing dialysis
treatment prior to the liver biopsy, (8) had a history of severe heart failure (ejection fraction <20%) at any time before the
liver biopsy, (9) had a diagnosis of any type of cancerwithin 1 year prior to the liver biopsy, or (10) had received total
parenteral nutrition within the 6 months prior to the liver biopsy.

Intervention(s) Roux-en-Y gastric bypass surgery

Underwent sleeve gastrectomy
Comparator No Surgery
Outcome measures MACE

Major adverse liver outcome

Number of n=924
participants

Duration of follow- Median - 7 years
up
Loss to follow-up  Not reported

Methods of Weights are assigned to each patient that are proportional to the probability of that patient belonging to the opposite
analysis treatment group, resulting in inclusion of all available patients and exact balance

for theme an of all covariates included in the model. Six a priori—identified potential confounders (age at index date, sex,
smoking status, presence of type 2 diabetes, histological

NAFLD activity score, and histological liver fibrosis stage) were used for overlap weighting.

The Firth penalized method in the fully adjusted Cox proportional hazard framework19 was used by adjusting the models
for the indexdate and for the following variables
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at baseline: BMI; race; annual zip code income; Cleveland Clinic location (Ohio vs Florida); Charlson Comorbidity Index
score; presence of hypertension, dyslipidemia, heart failure,

coronary artery disease, or cerebrovascular disease; levels of serum bilirubin, albumin, international normalized ratio, and
creatinine; and use of insulin and noninsulin diabetes medication.

Study arms

Bariatric Surgery (N = 462)
Non surgical (N = 462)
Characteristics

Study-level characteristics

Characteristic Study (N = 924)
% Female Surgery: 67.1% female, Control: 59.8%

Custom value
Mean age (SD) Bariatric - median: 49.0 (41.0 to 57.0), Control - median: 50.2 (40.5 to 58.1)

Custom value
Smoking status Current smoker 8.4% both groups

Custom value
BMI Median /IQR - Bariatric: 45.7 (41.2 to 52.8), Control: 36.0 (32.9 to 39.9)

Custom value
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Characteristic Study (N = 924)
Comorbidities Hypertension - Bariatric 83%, Control 46.9%, Type 2 Diabetes - Bariatric 40.6% Control 40.6%

Custom value

Comorbidities Heart failure - Bariatric 6.1%, Control 1.7%

Custom value

Critical appraisal - GDT Crit App - ROBINS-I: a tool for non-randomised studies of interventions

Section Question Answer
Overall ) ) High
bias Risk of bias

(Confounding expected, all known important confounding domains appropriately measured and controlled for (age at

judgement index date, sex, smoking status, presence of type 2 diabetes, histological NAFLD activity score, and histological liver
fibrosis stage). Assignments of intervention status were determined retrospectively. Nonsurgical intervention was not
defined. There was no pre-registered protocol or statistical analysis plan.)
Overall ) Directly applicable
bias Directness
Booth, 2014

Bibliographic Booth, Helen; Khan, Omar; Prevost, Toby; Reddy, Marcus; Dregan, Alex; Charlton, Judith; Ashworth, Mark; Rudisill, Caroline;
Reference Littlejohns, Peter; Gulliford, Martin C; Incidence of type 2 diabetes after bariatric surgery: population-based matched cohort
study.; The lancet. Diabetes & endocrinology; 2014; vol. 2 (no. 12); 963-8

Study details

Secondary
publication of
another included
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study- see primary
study for details

Study type

Study location
Study setting
Study dates
Sources of funding
Inclusion criteria

Exclusion criteria

Retrospective cohort study

UK

UK primary care clinical practice database
Jan 1, 2002, and April 30, 2014

UK National Institute for Health Research.
Without diabetes

Exclusion:

participants who had bariatric surgery less than 1 year
after the start of the electronic health record, because this
record might have indicated a procedure undertaken
before their registration at the family practice. We also
excluded patients younger than 20 years at the index
date, those with either no BMI record before surgery or a
last recorded BMI value less than 30 kg/m?, individuals
with a record for gastric band removal before the index
date, and patients with diabetes diagnosed on or before

the index date.

NICE guideline CG189 evidence review C: bariatric surgery July 2023

143



FINAL
Referral for bariatric surgery

Intervention(s) laparoscopic gastric banding, gastric bypass, or sleeve gastrectomy
Comparator No Surgery

Outcome measures Type 2 Diabetes

Number of n=4334

participants

Duration of follow- Median 2.8 years, Maximum 7 years
up
Loss to follow-up

time-to-event framework, using a Cox proportional hazards model to assess diabetes
Methods of

analysis

Study arms

Bariatric Surgery (N = 2167)
Non Surgical (N = 2167)
Characteristics

Arm-level characteristics

Characteristic Bariatric Surgery (N = 2167) Non Surgical (N = 2167)
% Female 84%
87%
Custom value
Mean age (SD) 44.4 (10.1) 44.6 (14.1)
Mean (SD)
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Characteristic Bariatric Surgery (N = 2167) Non Surgical (N = 2167)

Smoking status 17% current smoker
18% current smoker

Custom value

BMI 43 (8.1)

43.2 (8.6)
Mean (SD)
Comorbidities CHD 3%

CHD 3%

Custom value

Comorbidities treatment for hypertension 42% )
treatment for hypertension 24%

Custom value

Comorbidities Stroke 1%
Stroke 1%

Custom value

Critical appraisal - GDT Crit App - ROBINS-I: a tool for non-randomised studies of interventions

Section  Question Answer

Overall . . Moderate

bias Risk of bias (Observational study. Important confounders appear adequately controlled, but possible confounding by
judgement unmeasured variables remains.)

Overall . Directly applicable

bias Directness
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Douglas, 2015

Bibliographic Douglas, lan J; Bhaskaran, Krishnan; Batterham, Rachel L; Smeeth, Liam; Bariatric Surgery in the United Kingdom: A
Reference Cohort Study of Weight Loss and Clinical Outcomes in Routine Clinical Care.; PLoS medicine; 2015; vol. 12 (no. 12);
e1001925

Study details

Secondary
publication of
another included
study- see primary
study for details

UK
Study location
Study setting CPRD database
Study dates CPRD database entries for bariatric surgery up until 31 Dec 2014

Sources of funding 1JD is funded by a Medical Research
Council Fellowship (G0802403/1). LS is funded by a
Wellcome Trust Fellowship. RLB is funded by the

Rosetrees Trust. KB holds a Sir Henry Dale
Inclusion criteria Inclusion:

Patients were included if they had a code indicating bariatric surgery
Exclusion criteria  Exclusion:

Patients were excluded if they previously had a record indicating reversal of bariatric surgery (e.g., gastric band removal).
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Intervention(s) Gastric band 1,829 (47.1%)
Gastric bypass 1,421 (36.6%)
Sleeve gastrectomy 613 (15.8%)
Duodenal switch (0.1%)
Gastric stapling 6 (0.2%)
Stomach partition (not elsewhere classified) 5 (0.1%)

Mason vertical banded gastroplasty (0.1%)
Comparator No Surgery
Outcome measures Weight (kg)

BMI (kg/m2)

All cause mortality
Cardiovascular event
Cancer

Obstructive sleep apnoea

Type 2 Diabetes

Number of n=7764
participants
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Duration of follow- Mean - 3.4 years
up
Loss to follow-up
Cox regression was used to determine the hazard

Methods of

analysis ratio (HR) for each event. For all analyses, the highest and lowest 5% propensity score
bands were excluded (trimming) since patients treated contrary to extreme scores can introduce
bias if important information about their health status is missing [16]. A sensitivity analysis
was done without trimming. For each analysis, all individuals with a history of the specific
outcome were excluded. We ensured that the proportional hazards assumption was met for all
analyses.

Study arms

Bariatric (N = 3882)
No surgery (N = 3882)
Characteristics

Arm-level characteristics

Characteristic Bariatric (N = 3882) No surgery (N = 3882)

% Female 80.5%
81.6%
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Characteristic
Custom value
Mean age (SD)

Mean (SD)
Smoking status

Custom value
BMI ( kg/m2)

Mean (SD)
Comorbidities

Custom value
Comorbidities

Custom value
Comorbidities

Custom value

Bariatric (N = 3882)

45 (11)

Current smoker 14.5%

44.7 (8.8)

T2DM 34%

Hypertension 33.8%

CVD 1.4%

No surgery (N = 3882)

45 (11)

Current smoker 13.7%

42.1 (8.5)

T2DM 33.4%

Hypertension 34.1%

CVD 1%

Critical appraisal - GDT Crit App - ROBINS-I: a tool for non-randomised studies of interventions

Section Question

Overall

bias Risk of bias
judgement

Answer

Moderate

(Confounding expected, all known important confounding domains appropriately measured and controlled for (matching
by age, gender, general practice, and calendar period; comorbidities were covariates). Selection into the study may
have been related to intervention and outcome; and the authors used appropriate methods to adjust for the selection

NICE guideline CG189 evidence review C: bariatric surgery July 2023 149



FINAL
Referral for bariatric surgery

Section Question Answer

bias (propensity scores were used). Assignments of intervention status were determined retrospectively. No information
is reported on whether there is deviation from the intended intervention. There was no pre-registered protocol or
statistical analysis plan.)

Overall ) Directly applicable
bias Directness

Doumouras, 2020

Bibliographic Doumouras, Aristithes G; Hong, Dennis; Lee, Yung; Tarride, Jean-Eric; Paterson, J Michael; Anvari, Mehran; Association
Reference Between Bariatric Surgery and All-Cause Mortality: A Population-Based Matched Cohort Study in a Universal Health Care
System.; Annals of internal medicine; 2020; vol. 173 (no. 9); 694-703

Study details

Secondary
publication of
another included
study- see primary
study for details

Other publications
associated with
this study included
in review

Trial registration
number and/or trial
name

Retrospective cohort study
Study type
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Study location Canada
Study setting Surgical centres within the Ontario Bariatric Network
Study dates January 2010 - December 2016

Sources of funding ICES - funded by Ontario Ministry of Health and Long-Term Care
Inclusion criteria  BMI 35 kg/m2 or higher

Inclusion:

All patients who underwent primary bariatric surgery in the Ontario Bariatric Network
Exclusion criteria  Exclusion:

Control group: Non Ontario residents, Age >70 years, BMI <35kg/m2, history of cancer within 2 years, active substance use
disorder, accessed palliative care, pregnancy, previous organ transplantation, active cardiac disease or revascularisation
procedure within 6 months, severe liver disease with ascites within 1 year.

Intervention(s) Gastric Bypass

Sleeve Gastrectomy
Comparator No Surgery
Outcome measures All cause mortality

Number of n =27 358
participants

Duration of follow- 4.89 years median
up
Loss to follow-up not stated

Methods of Nearest greedy neighbour matching 1:1 on age, sex, BMI, diabetes status and duration.
analysis

Multivariable regression analysis with potential demographic, socioeconomic and clinical confounders
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Study arms

Bariatric Surgery (N = 13679)
No surgery (N = 13679)
Characteristics

Arm-level characteristics

Characteristic Bariatric Surgery (N = 13679) No surgery (N = 13679)

% Female 81.9%
81.9%

Custom value

Mean age (SD) 45.23 (10.89)

45.49 (11.63)
Mean (SD)
Smoking status 8.2%

9.1%
Custom value
BMI ( kg/m2) 47.21 (8.01) 46.7 (8.44)
Mean (SD)
Comorbidities Diabetes 26.7%

Diabetes 26.7%
Custom value

Comorbidities Cardiac disease 3.2%
2.8%

Custom value
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Characteristic Bariatric Surgery (N = 13679) No surgery (N = 13679)

Comorbidities Hypertension 15% .
Hypertension 7.7%

Custom value

Comorbidities Sleep apnoea 3.9%
Sleep apnoea 1.9%

Custom value

Critical appraisal - GDT Crit App - ROBINS-I: a tool for non-randomised studies of interventions

Section Question Answer
Overall bias __ o Moderate

Risk of bias judgement (gias expected due to unknown confounders and not enough information on co-interventions across groups)
Overall bias ___ Directly applicable

Directness

Jamaly, 2019, Carlsson 2020

Bibliographic Jamaly, Shabbar; Carlsson, Lena; Peltonen, Markku; Jacobson, Peter; Karason, Kristjan; Surgical obesity treatment and
Reference the risk of heart failure.; European heart journal; 2019; vol. 40 (no. 26); 2131-2138

Study details

Carlsson, Lena M S, Sjoholm, Kajsa, Jacobson, Peter et al. (2020) Life Expectancy after Bariatric Surgery in the Swedish

Other publications (opese Subjects Study. The New England journal of medicine 383(16): 1535-1543
associated with

this study included
in review
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NCT01479452
Trial registration
number and/or trial
name
Study type Prospective cohort study
Study location Sweden
Study setting Surgical departments and primary healthcare centres
Study dates 1987 to 2016

Sources of funding National Institute of Diabetes and Digestive and Kidney Diseases of the National Institutes of Health and the Swedish
Heart-Lung Foundation.

Inclusion criteria  Aged between 37 and 60 years

BMI of 34 kg/m2 or more for men and 38 kg/m2 or more for women
Exclusion criteria  Exclusion:

History of earlier surgery for gastric or duodenal ulcer
Earlier bariatric surgery

Gastric ulcer during the past 6months

Ongoing malignancy

Active malignancy during the past 5 years

Myocardial infarction during the past 6months

Bulimic eating pattern
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Intervention(s)

Comparator

Outcome measures

Number of
participants

Duration of follow-
up

Loss to follow-up

Drug or alcohol abuse
Psychiatric or cooperative problems contraindicating bariatric surgery

Other contraindicating conditions (such as chronic glucocorticoid or anti-inflammatory treatment)

Bariatric surgery - vertical banded gastroplasty (68%), gastric banding (19%), and gastric bypass (13%). After bariatric
surgery, the recommended daily nutritional supplementation included oral doses of multivitamin and mineral supplements,
vitamin B12, and a combination of calcium and vitamin D3. If laboratory findings indicated deficiencies of iron or folate, a
replacement therapy was introduced.

Standard nonsurgical obesity treatment from primary health care centres. No attempt was made to standardize the
conventional treatment, which ranged from sophisticated lifestyle intervention and behaviour modification to, in some
practices, no treatment at all.

BMI (kg/m2)
Adverse events

Heart failure

Jamaly 2019 analysis: n=4033 - 14 participants from 4047 participants in the SOS study were excluded due to history of
heart failure at baseline.

Carlsson 2020 analysis: n=4047 (surgery n=2007, control n=2040)

The two study groups underwent identical examinations at the participating surgical departments and primary health care
centres both at baseline and during follow-up at 0.5, 1, 2, 3, 4, 6, 8, 10, 15, and 20 years.

Participants were followed until the first-time principal diagnosis of heart failure, death or 31 December 2016.

There was a median follow-up of 22 (IQR 18-24) years for the outcome of incidence of heart failure.

Persons who had a follow-up time of <1 year (n=39) or for whom a weight measurement at the 1-year follow-up was not
available (n= 371) were excluded from these analyses.
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Methods of A matched control group of 2037 participants was created using an automatic matching program and 18 matching variables

analysis (sex, age, weight, height, waist-hip ratio, blood pressure, serum cholesterol and triglycerides, smoking, diabetes,
menopause, four psychosocial variables associated with risk for death, and personality traits related to treatment
preferences). The matching was not performed on an individual basis (i.e. subject by subject); instead the matching
algorithm selected controls in such a way that the current mean values of the matching variables in the control group moved
as much as possible in the direction of the current mean values in the surgery group.

Data are presented as mean values with standard deviations or as percentages.

Baseline comparisons between treatment groups used t-tests for continuous variables and a logistic-regression model for
dichotomous variables.

The differences in changes in BMI and in self-reported medication use between the surgery and control groups were
analysed with multilevel mixed-effects regression models. The observations were considered nested within the individuals,
and the statistical tests and confidence intervals were thus calculated controlling for the repeated measurements. Test for
treatment by time interactions were conducted to evaluate between-group differences in changes.

Cumulative incidence of heart failure was estimated with competing risks regression models, in which deaths without heart
failure were treated as competing events. Persons without heart failure who emigrated, altered their obesity intervention,
withdrew their consent or were alive at the end of follow-up were treated as censored observations.

Univariable and multivariable models were applied to obtain relative risk estimates expressed as sub-hazard ratios. The
treatment effect in the surgery group compared with the control group was evaluated in a primary unadjusted analysis with
a single covariate for treatment group (surgery or control) and in a secondary analysis that was adjusted for preselected
baseline risk factors considered traditional for heart failure.

After pooling data from the two study groups, patients were divided into quartiles of weight change occurring during the first
year of follow-up. The quartiles ranged from weight gain (Quartile 1) to the greatest weight loss (Quartile 4). The association
of weight change and heart failure risk was studied: in a primary model with Quartile 1 as reference; in a secondary model
adjusted for surgical intervention; and in a tertiary model adjusted for surgical intervention and selected baseline
characteristics.
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Study arms

The consistency of the treatment effect with respect to the main outcome was assessed in several subgroups defined by
baseline characteristics. Homogeneity was evaluated with test of interaction between the indicator for treatment and
baseline variables using competing-risks regression models. Continuous variables were dichotomized by a median split to
illustrate the effects, but the interaction test was based on the original continuous variable. No adjustment for multiple
testing was performed. All statistical tests were two-tailed and P-values of <0.05 were considered

statistically significant.

Bariatric surgery (N = 2003)

Usual care (N = 2030)

Characteristics

Arm-level characteristics

Characteristic
% Female

Sample size
Mean age (SD)

Mean (SD)
Smoking status

Sample size
BMI ( kg/m2)

Bariatric surgery (N = 2003) Usual care (N = 2030)
% =70.8
% =71.2
47.2 (5.9)
48.7 (6.3)
% =25.8
% =20.9
42.4 (4.5)
40.1 (4.7)
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Characteristic Bariatric surgery (N = 2003) Usual care (N = 2030)
Mean (SD)
Weight (kg) 121 (17) 115 (17)
Mean (SD)
Hypertension % =78.4
% = 63.7
Sample size
Diabetes % =17.2
% =127
Sample size

Critical appraisal - GDT Crit App - ROBINS-I: a tool for non-randomised studies of interventions

Section Question Answer
Overall _ _ High
bias Risk of bias

(Due to likely variations in co-interventions across the study groups and observational design, which is
susceptible to unmeasured confounding.)

Overall _ Directly applicable
bias Directness

judgement

Moussa, 2020

Bibliographic Moussa, Osama; Ardissino, Maddalena; Heaton, Tobias; Tang, Alice; Khan, Omar; Ziprin, Paul; Darzi, Ara; Collins, Peter;

Reference Purkayastha, Sanjay; Effect of bariatric surgery on long-term cardiovascular outcomes: a nationwide nested cohort study.;
European heart journal; 2020; vol. 41 (no. 28); 2660-2667
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Study details

. . . Not reported
Trial registration

number and/or trial

name

Study type Retrospective cohort study

Study location UK

Study setting General practice surgeries

Study dates Data collected from 1987 onwards

Sources of funding NIHR Imperial Biomedical Research Centre
Inclusion criteria  BMI &gt;30kg/m2

Obesity
Exclusion criteria  Lost to follow-up within 12 months from index date for reasons other than fatal event

Not eligible for bariatric surgery
BMI less than 35 kg/m2
Major adverse cardiovascular event prior to index date

Missing age, BMI, or gender data
Intervention(s) Bariatric surgery
Comparator No bariatric surgery
Outcome measures Weight (kg)

Composite of fatal or non-fatal myocardial infarction and fatal or non-fatal acute ischaemic stroke
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Number of
participants

Heart failure
Fatal or non-fatal myocardial infarction

Fatal or non-fatal ischaemic stroke
n=7402

Duration of follow- Average length of follow-up was 140.7 months (SD = 79.9 months)

up
Loss to follow-up

Methods of
analysis

Additional
comments

Not reported

Baseline demographic, clinical, and treatment factors were compared across cohorts using Pearson’s v2 test for categorical
variables and Mann—-Whitney U test for continuous data. Weight and BMI change across follow-up time, and rates of
resolution of diabetes, were also compared across cohorts. This was done using Wilcoxon rank-sum test and v2 test. The
Mann-Whitney U test was chosen as the data were not normally distributed on Kolmogorov—Smirnov test. Cox proportional
hazards model was used to analyse time to event data adjusting for multiple covariates for both primary and secondary
endpoints. Factors adjusted for in the Cox proportional hazards model include HTN, hyperlipidaemia, DM, smoking, alcohol
use, cocaine use, exercise, and use of medications, such as BB, CCB, ACE-i or ARBs, statins, aspirin, and HRT. The
interaction of gender, diabetes, and BMI category with bariatric surgery on the primary endpoint was tested using Cox
proportional hazards model with interaction terms. The interaction effects of predefined variables were tested using a Cox
proportional hazards model with interaction terms. The cumulative event rates by bariatric surgery type were also assessed
by means of a Kaplan—Meier analysis, and the relative rates across groups compared using a log rank function. The
number of interventions needed to prevent a single cardiovascular event over 11.2 years [and therefore the number needed
to treat (NNT)] was calculated as the reciprocal of the absolute risk reduction between the surgery and control cohorts. All
P-values reported are two sided; statistical significance was considered when P<0.05.

Data for the study were extracted from the Clinical Practice Research Datalink (CPRD) database, which involves 674
General Practice surgeries in the UK.
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Study arms

Bariatric sugery (N = 3701)

No bariatric surgery (N = 3701)
Characteristics

Arm-level characteristics

Characteristic Bariatric sugery (N =3701) No bariatric surgery (N = 3701)

% Female % =79.8

Calculated by analyst from percentage of males reported in the study % =798

Sample size

Mean age (SD) 36 (29 to 44)
Median and IQR as mean and SD not reported 36 (29 to 44)

Median (IQR)

Smoking status n=1369; % = 37

Smoking n=1354; % =36.6

Sample size

BMI 40.5 (37.1 to 45.5)
40.3 (36.6 to 43.9)

Median (IQR)

0 on Charlson comorbidity index n=1762; % =47.6
n=1695; % =45.8

Sample size
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Characteristic
1 on Charlson comorbidity index

Sample size
2 on Charlson comorbidity index

Sample size
3 on Charlson comorbidity index

Sample size
4 on Charlson comorbidity index

Sample size
5+ on Charlson comorbidity index

Sample size
Index weight (kg)

Mean (SD)
Hypertension

Sample size
Hyperlipidaemia

Sample size
Diabetes

Sample size

Bariatric sugery (N = 3701)
n=1177; % =31.8

n=464;%=12.5

Nn=177;%=4.8

nN=74;%=2
n=40;%=1.1
125 (33)

n=1928; % = 52.1

n=50;%=14

n=922:%=25
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n=1197; % = 32.3

n=436; % =118

n=211;% =57

n=80;%=22
N=66;%=17
109 (27)

n=1822; % =49.2

n=39;%=1.1

n=2881;%=239
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Critical appraisal - GDT Crit App - ROBINS-I: a tool for non-randomised studies of interventions

Section Question Answer

Overall _ _ High

bias R'Sk of bias (Due to not formally matching groups for obesity-related comorbidities and it being unclear how many people who
judgement had bariatric surgery were excluded due to limited follow-up.)

Overall ] Directly applicable

bias Directness
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Appendix F — Forest plots

Obesity with no specific comorbidity

Bariatric surgery vs no treatment

RCT data
Figure 1: Weight (kg) (Better indicated by lower values)
Bariatric surgery No treatment Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Aguiar 2014 -28.48 1706 16 0o 2313 36 B66% -28.48[39.75 -17.21]
Freitas 2018 -37.8 1782 55 1.8 2805 14 334% -39.60[55.53,-2367] — & ——
Total (95% CI) 71 50 100.0% -32.19[41.39,-22.99] i
Heterogeneity: Chi#= 1.25, df=1 (P = 0.26); F = 20% -EED _215 7 215 5=D
Testforoverall efiect: 2= B.86 (F < 0.00001) Favours Bariatric surgery Favours Mo treatment

Aguiar 2014 (3 months follow-up); Freitas 2018 (6 months follow-up)

Figure 2: Body mass index (BMI) (kg/m?) (Better indicated by lower values)

Bariatric surgery No treatment Mean Difference Mean Difference
Study or Subgroup Mean S0 Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Aguiar 2014 -11.24 T.a 16 0 613 36 358% -11.24[-15.55,-6.93)] —
Freitas 2018 -141 554 a5 048 537 14 B4.2% -1460[17.82 -11.38)] —i—
Total (95% CI) i 50 100.0% -13.40 [-15.98, -10.82] e
Heterogeneity: Chi=1.80, df=1 (P =0.22); F= 33% t !

-20 -10 ] 10 20
Favours Bariatric surgery Favours Mo treatment

Aguiar 2014 (3 months follow-up); Freitas 2018 (6 months follow-up)

Testfor averall effect Z=10.17 (P = 0.00001}
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Figure 3: Apnoea-hypopnoea index (AHI) score (Better indicated by lower values)

Bariatric surgery

No treatment

Mean Difference

Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% Cl
Aguiar 2014 -9.39 1343 16 o 914 36 -9.39 [16.62, -2.16] _|_|
-100 -0 0 50 100
Favours Bariatric surgery Favours Mo treatment
3 months follow-up; AHI: apnoea-hypopnoea index
Figure 4: AHI < 5 (Better indicated by higher value)
Bariatric surgery Mo treatment Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Aguiar 2014 ] 16 10 36 2.0201.02, 400 —
I 1 1 ]
0.01 0.1 10 100

3 months follow-up; AHI: apnoea-hypopnoea index

Favours Mo treatment  Favours Bariatric surgery

Figure 5: AHI severity (better indicated by lower values)

Bariatric surgery

No treatment

Risk Ratio

Risk

Ratio

Study or Subgroup Events Total Events Total M-H,Fixed, 95% Cl M-H, Fixed, 85% Cl
1.5.1 AHI 5<15
Aguiar 2014 3 14 36 0.96 [0.45 2.08] —a
1.5.2 AHI 15<30
Aguiar 2014 1 5 36 0.45[0.06, 3.548] L . —
1.5.3 AHI =30
Aguiar 2014 ] T 36 015001, 2.40] 1

0.001 01 10 1000

Favours Bariatric surgery Favours Mo treatment
3 months follow-up; AHI: apnoea-hypopnoea index
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Bariatric surgery vs no surgery

Observational data

Figure 6: Type 2 diabetes incidence (2.8 years) (Better indicated by lower values): BMI

subgroup
Bariatric Surgery No Surgery Hazard Ratio Hazard Ratio

Study or Subgroup  log[Hazard Ratio] SE Total Total Weight IV, Fixed, 85% CI IV, Fixed, 95% CI
1.1.1 BMI 30-34.9 kgim2
Booth 2014 -0.94161 0.652534 339 332 100.0% 0.38[0.11,1.40] i_
Subtotal (95% CI) 339 332 100.0% 0.39[0.11,1.40] —
Heterogeneity: Mot applicable
Testfor overall effect Z=1.44 (P=0.14)
1.1.2 BMI 35-39.9 kgim2
Booth 2014 -1.42711636 035890654 535 851 100.0% 0.24[0.12,0.48] i
Subtotal (95% CI) 535 551 100.0% 0.24[0.12,0.48]
Heterogeneity: Mot applicable
Test for overall effect: 2= 3.98 (P = 0.0001})
1.1.3 BMI >= 40 kg/m2
Booth 2014 -1.89711999 026062532 1283 1284 100.0% 0.15[0.09, 0.29] 1
Subtotal (95% CI) 1293 1284 100.0% 0.15[0.09, 0.25]

Heterogeneity: Mot applicable
Test for overall effect Z=7 .28 (P = 0.00001)

0.m

, ,
01 10 100

Favours Bariatric Surgery Favours Mo Surgery

Figure 7: Major adverse cardiovascular events (MACE) 11 years (Better indicated by

lower values): BMI subgroup

Study or Subgroup  log[Hazard Ratio] SE Weight

Hazard Ratio
IV, Fixed, 95% CI

Hazard Ratio
IV, Fixed, 95% CI

1.2.1 BMI 35-40 kg/m2
houssa 2020
Subtotal (95% CI)
Heterageneity: Mot applicable

Test for averall effect Z=159 (P =011}

-0.47481519 0.29919844 100.0%
100.0%

1.2.2 BMI 40-50 kg/m2
Moussa 2020
Subtotal (95% CI)
Heterogeneity: Mot applicable

Test for averall effect Z= 362 (P =0.0003)

-1.23100148 0.34011356 100.0%
100.0%

1.2.3 BMI =50 kgim2
Moussa 2020
Subtotal (95% CI)
Heterageneity: Mot applicable

Test for averall effect: Z=2.03 (P =0.04)

-1.32425887 DE5112166 100.0%
100.0%

062 (0.35,1.17]
0.62 [0.35, 1.12]

0.27 [0.07, 0.95]
0.27 [0.07, 0.95]

Test for subaroup differences: Chi*= 3.36, df= 2 (F =019, F= 40.4%
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Figure 8: Heart Failure (median follow up 22 years; Better indicated by lower values):

BMI subgroup

Bariatric Surgery

No Surgery

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
1.3.1 BMI <40.8 kg/m2

Jamnaly 2019 75 782 161 1225 1000%  0.72[0.56, 0.93] i
Subtotal (95% CI) 792 1225 100.0%  0.72[0.56, 0.03]

Total events 75 161

Heterogeneity, Mot applicable

Testfor overall effect: Z=2.48 (F=0.01)

1.3.2 BMI >40.8 kg/m2

Jamaly 2019 113 1211 105 805 100.0%  0.72 [0.56,0.92] t
Subtotal (95% Cl) 1211 805 100.0%  0.72 [0.56, 0.92]

Total events 113 104

Heterogeneity: Mot applicable
Testfor overall effect Z=2.62 (P =0.0049)

0.2

05 : 5

01 2 10
. i Favours Bariatric Surgery  Favours Mo Surgery
Test for subaroup diferences: Chi= 0.00, df=1 (P=047), F= 0%
Figure 9: Overall mortality (median follow up 19 years; Better indicated by lower
values): BMI subgroup
Bariatric Surgery No Surgery Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Total Total Weight IV, Fixed, 85% CI IV, Fixed, 95% CI
1.4.1 BMI <39kg/m2
Carlsson 2020 -0.24846136 012353214 2010 2037 100.0% 0.78[0.61, 0.99]
Subtotal (95% CI) 2010 2037 100.0% 0.78 [0.61,0.99]
Heterogeneity: Mot applicable
Test for overall effect Z=2.01 (P=004)
1.4.2 BMI 39-42 kg/m2
Carlsson 2020 -0.31471075 012488475 2010 2037 100.0% 0.73[0.57,0.93] !
Subtotal {95% CI) 2010 2037 100.0% 0.73[0.57,0.93]
Heterogeneity: Mot applicable
Test for overall effect Z= 252 (P=0.01)
1.4.3 BMI >42.6kg/m2
Carlsson 2020 -0.41551544 011928492 2010 2037 100.0% 0.66[0.52, 0.83] !
Subtotal (95% CI) 2010 2037 100.0% 0.66 [0.52,0.83]
Heterogeneity: Not applicable
Test for overall effect: Z=3.48 (P = 0.0005)
0.01 01 10 100
. i Favours Bariatric Surgery Favours No Surgery
Test for subgroup diferences: Chi*=096, df=2{P=062), F=0%
**Total population numbers for whole cohort, not each BMI subgroup
Figure 10: Overall mortality (median follow up 4.84 years) BMI subgroup
Bariatric Surgery No Surgery Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Total Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.5.1 BMI <40kg/m2
Dournoras 2020 0 0.21064931 2152 2152 100.0% 1.00[0.66, 1.51]
Subtotal (95% CI) 2152 2152 100.0% 1.00 [0.66, 1.51]
Heterogeneity: Mot applicable
Test for overall effect: Z=0.00 {P = 1.00)
1.5.2 BMI 40-50kg/m2
Dournoras 2020 -0.4780358 012710379 T340 T340 100.0% 0.62[0.48, 0.80] ’
Subtotal (95% CI) 7340 7340 100.0% 0.62[0.48, 0.80]
Heterogeneity: Mot applicable
Testfor overall effect: £= 3.76 (P = 0.0002)
1.5.3 BMI >50kg/m2
Dournoras 2020 -0.4462871 015999725 4187 4187 100.0% 0.64 [0.47,0.88] !
Subtotal (95% CI) 4187 4187 100.0% 0.64 [0.47, 0.88]
Heterogeneity: Mot applicable
Testfar overall effect: £=2.79 (P = 0.005)
001 01 10 100
. i Favours Bariatric  Favours Mo Surgery
Testfor subgroup differences: Chi*=4.02, df=2 (P=013), F=450.3%
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Bariatric surgery vs non-surgical intervention

RCT data
Figure 11: Weight (kg) (Better indicated by lower values)

Bariatric surgery Non-surgical intervention Mean Difference

Mean Difference

Study or Subgroup  Mean SD _Total Mean S0 Total IV, Fixed, 95% CI IV, Fixed, 95% CI

2.1.1 At 12 months

O'Brien 2008 -18.7 549 40 -9.5 B.13 40 -9.20 [-11.86, -6.54] —

2.1.2 At 2 years

O'Brien 2006 -208 585 40 -5.3 4.22 40 -15.20 [F17.44,-12.96] —t
+ + t +
-20 -10 1] 10 20

Favours Bariatric surgery  Favours Mon-surgical intervention

Figure 12: BMI (kg/m?) (Better indicated by lower values)

Bariatric surgery Non-surgical intervention Mean Difference

Mean Difference

Study or Subgroup  Mean 8D  Total Mean sSD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI
2.21 At 12 months
O'Brien 2006 -6.7 0 243 40 -36 248 40 -3.10[-4.20,-2.00] —t
2.2.2 At 2 years
O'Brien 2006 -T3 243 40 -2 267 40 -530[-6.42, -4198] —t
10 -5 0 5 10

Favours Bariatric surgery Favours Non-surgical intervention

Obesity with obstructive sleep apnoea
Bariatric surgery vs non-surgical intervention
RCT data

Figure 13: Weight (kg)

Bariatric surgery Mean Difference

Non-surgical intervention

Mean Difference

Study or Subgroup  Mean SD  Total Mean sD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
3.1.1 At 12 months
Feigel-Guiller 2015 -19.5 2374 26 -6.6 2678 30 100.0% -1290[26.13, 0.33] i
Subtotal (95% CI) 26 30 100.0%  -12.90[-26.13, 0.33]
Heterogeneity: kot applicahle
Testfor overall effect Z=1.91 (P = 0.06)
3.1.2 At longest follow-up
Dixon 2012 -1T.8 184735 30 -51 11.5156 30 75.0% -2270[(-30.49,-14.91] ——
Feigel-Guiller 2015 -19.4 2276 21 -6.5 2236 22 25.0% -12.90 [-26.39, 0.59] - 7
Subtotal (95% CI) 51 52 100.0% -20.25[-27.00,-13.50] i
Heterogeneity: Chi*= 1.52, di=1 (P = 0.22% = 34%
Testfor overall effect 2= 5.88 (P = 0.00001)
50 15 25 50

Testfor subaroup diferences: Chi*= 094, df=1 (P = 0.33), F=0%

Favours Bariatric surgery Favours Non-surgical intervention

Longest follow-up (Dixon 2012 [2 years]; Feigel-Guiller 2015 [10 years])

Figure 14: BMI (kg/m?)

Bariatric surgery Non-surgical intervention Mean Difference

Mean Difference

Study or Subgroup  Mean 5D Total Mean sD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
3.2.1 At 12 months
Feigel-Guiller 2015 -7.3 9.2 26 =27 4966 30 -4.B0[-9.55 0.35] I —
3.2.2 At 10 years
Feigel-Guiller 20145 -78 871 21 -1 8.07 22 -6.80[11.82,-1.78] —
-20 -10 0 10 20

Favours Bariatric surgery Favours Mon-surgical intervention
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Figure 15:

Bariatric surgery Non-surgical intervention Mean Difference

AHI score (better indicated by lower values)

Mean Difference

Study or Subgroup  Mean SD Total Mean 5D Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
3.3.1 At 12 months
Feigel-Guiller 2015 -25 1367 26 -29 2515 30 100.0% -2210[324.90,-9.30] i
Subtotal (95% Cl} 26 30 100.0% -22.10[-34.90,-9.30]
Heterogeneity: Mot applicable
Test for overall effect Z=3.38 (P = 0.0007)
3.3.2 At longest follow-up
Dixon 2012 -25.5 30.262 30 -14  28.6541 30 499% -11.50[26.41,3.41] —
Feigel-Guiller 2015 -15.8 2437 22 -2.8 2716 24 601%  -13.00[-27.88,1.89] ——
Subtotal {95% CI} 52 54 100.0% -12.25[-22.79,-1.71] —eli——
Heterogeneity: Chi*= 0.02, df= 1 (F = 0.B9); F= 0%
Test for overall effect Z=2 28 (P =0.02)

-50 -35 0 35 50

Testfor subaroun differences: Chi®=1.36, df=1 (P=024). F=262%

Favours Bariatric surgery  Favours Non-surgical intervention

Longest follow-up (Dixon 2012 [2 years]; Feigel-Guiller 2015 [10 years]); AHI: apnoea-

hypopnoea index

Figure 16: Health related quality of life (SF-36) at 2 years (better indicated by higher

values; range of scale: 0 to 100)

Bariatric surgery Non-surgical intervention

Mean Difference

Mean Difference

Study or Subgroup  Mean Difference SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
3.4.1 Physical component summary
Dixan 2012 9.3 44889 a0 a0 9.30[0.50, 18.10] —t
3.4.2 Mental component summary
Dixan 2012 -0.3 258Mm a0 a0 -0.30[-5.30, 4.70] —
3.4.3 Physical function
Dixon 2012 16.8 10.3063 eli} 30 16.80 [-3.40, 37.00] S —
3.4.4 Role-Physical
Dixon 2012 33.4 150687 eli} 30 33.50(2.20,64.80] t +
3.4.5 Body pain
Dixan 2012 74 7.092 30 30 7.40 [-6.50, 21.30] e
3.4.6 General health
Dixon 2012 18.4  7.5512 i} 30 18.40([3.60,33.200 —_—t
3.4.7 Vitality
Dixon 2012 173 8.6228 eli} 30 17.30([0.40, 34.20] —  +—
3.4.8 Social function
Dixan 2012 106 100512 an 30 10060 [-9.10, 30.30] L
3.4.9 Role emotional
Dixan 2012 156 18.0105 30 30 1560 F19.70, 50.90 t
3.4.10 Mental health
Dixon 2012 43 T7.8512 eli} 30 430 [-10.50,19.10] I B B
* B G5 Ef
Favours Mon-surgical intervention  Favours Bariatric surgery
Bariatric surgery vs standard care (continuous positive airway pressure)
RCT data
Figure 17: Weight (kg)
Bariatric surgery Standard care Mean Difference Mean Difference
Study or Subgroup  Mean 5D Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI
5.1.1 At 9 months
Bakker 2018 -87 1748 25  -51 14493 18 -360[13.32 6132 —tT
5.1.2 At 18 months
Bakker 2018 -93 1748 24 -48 1605 16 -450[15.02 6.02] -t
-50 -25 0 25 50

NICE guideline CG189 evidence review C: bariatric surgery July 2023

Fawvours Bariatric surgery Favours Standard care

169



FINAL
Referral for bariatric surgery

Figure 18: BMI (kg/m?)

Bariatric surgery Standard care ~ Mean Difference

Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total IV, Fixed, 95%Cl IV, Fixed, 95% Cl
5.2.1 AL9 months
Bakker 2018 32 324 25 -1.3 344 18 -180[3.93,013 —
5.2.2 At 18 months
Bakker 2018 .34 351 24 -1.3 399 16 -210F4.51,031] —
-0 -5 0 : 10

Favours Bariatric surgery

Favours Standard care

Figure 19: AHI (events per hour) off continuous positive airway pressure treatment

Bariatric surgery Standard care Mean Difference

Mean Difference

Study or Subgroup  Mean SD Total Mean 5D Total IV, Fixed, 95% CI IV, Fixed, 95% CI
5.3.1 At 9 months
Bakker 2018 -12.2 25.08 25 -128 3155 18 0B0[16.98,18.18] . E—
5.3.2 At 18 months
Bakker 2018 -17.4 2407 24 111 3912 16 -6.30[27.75,15.19] e e —
-50 -25 0 25 a0

Bariatric surgery vs no surgery

Observational data

Favours Bariatric surgery

Favours Standard care

Figure 20: Discontinuation of positive airway pressure (PAP) 6 months — 1 year

Bariatric Surgery MNo Surgery Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Total Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Agosta 2016 276820412 0.80431578 28 59 100.0% 15.93[3.29, 77.06]
Total {35% CI) 28 59 100.0% 15.93[3.29,77.06] e
Heterogeneity, ot applicahle ) } ! |
o ~ 0.01 01 10 100
Test for averall effect 2= 3.44 (P = 0.0006) Favours No Surgery Favours Bariatric Surgery

Figure 21: Discontinuation of positive airway pressure (PAP) 1-2 years

Bariatric Surgery Mo Surgery

Hazard Ratio

Hazard Ratio

Study or Subgroup  log[Hazard Ratio] SE Total Total Weight [V, Fixed, 95% CI IV, Fixed, 85% CI

Agosta 2016 211986346 110846213 0 0 100.0% 8.33[0495 73.14] T

Total (95% CI) 0 0 100.0% 8.33[0.95 73.14] ————

Heterogeneity: Mot applicable I t t {
e ~ 0o 01 10 100

Testforoverall effect Z=1.91 (P = 0.08) Favours Mo Surgery Favours Bariatric Surgery
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Obesity with idiopathic intracranial hypertension

Bariatric surgery vs non-surgical intervention
RCT data

Figure 22: Weight (kg)

Bariatric surgery Non-surgical intervention Mean Difference

Mean Difference

Study or Subgroup __ Mean Difference SE Total Total IV, Fixed, 95% Cl IV, Fixed, 95% CI
4.1.1 At 12 months

IIH T 2021 214 54 33 33 -21.40 |31.98,-10.82) —

4.1.2 At 2 years

IIH T 2021 266 56 33 33 -26.60 |37.58, -15.62) —

-100

‘
50

, ,
40 100

Favours Bariatric surgery  Favours Mon-surgical intervention

IIH WT: Idiopathic Intracranial Hypertension Weight Trial; reported by Mollan 2021

Figure 23: BMI (kg/m?)

Bariatric surgery Non-surgical intervention Mean Difference

Mean Difference

Study or Subgroup  Mean Difference SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
4.2.1 At 12 months
IIH YT 2021 ST 148 33 33 -7.30[11.02,-3.58] —
4.2.2 At 2 years
IIH YT 2021 -84 149 33 33 -5.40[13.12,-5.69] —t
t } t t
-2 -10 10 20

Favours Bariatric surgery Favours Mon-surgical intervention

IIH WT: Idiopathic Intracranial Hypertension Weight Trial; reported by Mollan 2021

Figure 24: Health related quality of life (SF-36) at 12 months (better indicated by

higher values; range of scale: 0 to 100)

Bariatric surgery MNon-surgical intervention  Mean Difference

Mean Difference

Study or Subgroup  Mean Difference  SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% Cl
4.3.1 Physical component summary
IIH T 2021 T3 36 33 33 T.30[0.24,14.36] —t+—
4.3.2 Mental component summary
IIHWT 2021 16 3.2 33 33 1.60 [4.67, 7.87] — Tt
4.3.3 Physical functioning
IIHWT 2021 202 68 33 33 20.20[6.87,33.53] . E—
4.3.4 Role limitations due to physical health
IIH T 2021 105 11.8 a3 33 10460 [12.63, 33.63) t
4.3.5 Role limitations due to emotional problems
IIHWT 2021 59 122 33 33 5.90[18.01,28.81] t
4.3.6 Energy/fatigue
IIHWT 2021 148 64 33 33 1490 [2.36, 27 44] I
4.3.7 Emotional well-being
IH T 2021 23 64 a3 33 Z230[11.22,15.82) S L —
4.3.8 Social functioning
IIH T 2021 18 24 33 33 1.80[3.10,6.70] -1t
4.3.9 Pain
IIHWT 2021 84 7B 33 33 8.40[-6.50, 23.30 L —
4.3.10 General health
IH T 2021 99 56 a3 a3 9.90 [-1.08, 20.88] S L
t } t +
-20 -10 10 20
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Figure 25: Health related quality of life (SF-36) at 2 years (better indicated by higher

values; range of scale: 0 to 100)

Bariatric surgery MNon-surgical intervention  Mean Difference

Mean Difference

Study or Subgroup  Mean Difference  SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI

4.4.1 Physical component summary

IIH W 2021 104 38 33 33 10.40([2.95 17.85] —t

4.4,2 Mental component summary

IIH T 2021 -05 34 33 33 -0.50[-7.16, 6.16] —

4.4.3 Physical functioning

IIHWT 2021 297 72 33 33 27.70[13.549, 41.81] —_—t

4.4.4 Role limitations due to physical health

IIH T 2021 4 124 33 33 5.00[19.60, 28.40]

4.4.5 Role limitations due to emotional problems

IIH T 2021 78 131 33 33 7.00[17.78, 23.480]

4.4.6 Energy/fatigue

IIH W 2021 745 68 33 33 7.A0[5.83 2087 L

4.4.7 Emotional well-being

IIH T 2021 43 T2 33 33 430[9.81,18.41] T E—

4.4.8 Social functioning

IIH W 2021 11 27 33 33 -1.10[-6.389, 4.19] —H—

4.4.9 Pain

IIH W 2021 1.8 81 33 33 11.90[3.98 27.749] -1 +—

4.4.10 General health

IIH T 2021 228 B 33 33 22.80([11.04, 34.56] e —
30 10 10 20

Favours Bariatric surgery Favours Non-surgical intervention

IIH WT: Idiopathic Intracranial Hypertension Weight Trial; reported by Mollan 2021

Figure 26: Hospital anxiety and depression scores (HADS) at 12 months (better

indicated by lower values; range of scale: 0 to 21)

Bariatric surgery Non-surgical intervention Mean Difference

Mean Difference

Study or Subgroup  Mean Difference  SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
4.5.1 HADS - anxiety
IIHWT 2021 -1 1.3 33 33 -110F3.65,1.45] —tT
4.5.2 HADS - depression
IIHWT 2021 -16 1.2 33 33 -1.60[F3.95 0.79 —

10

-5

5 10

Favours Bariatric surgery Favours Non-surgical intervention

IIH WT: Idiopathic Intracranial Hypertension Weight Trial; reported by Mollan 2021

Figure 27: Hospital anxiety and depression scores (HADS) at 2 years (better indicated

by lower values; range of scale: 0 to 21)

Bariatric surgery Non-surgical intervention Mean Difference

Mean Difference

Study or Subgroup __ Mean Difference SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% Cl
4.6.1 HADS - anxiety

IIHWT 2021 0z 14 33 33 -0.20 F2.84, 2.54] e
4,6.2 HADS - depression

IIHWT 2021 45 13 33 33 -1.50 F4.05,1.05] —_—

i 5

10

Favours Bariatric surgery Favours Mon-surgical intervention

IIH WT: Idiopathic Intracranial Hypertension Weight Trial; reported by Mollan 2021
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Figure 28: Intracranial pressure (cm CFS)

Bariatric surgery Non-surgical intervention  Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
4.7.1 At 12 months
IIH YT 2021 -6 1.8 33 33 -6.00[9.53,-2.47] e —
4.7.2 At 2 years
IIH YT 2021 -82 2 33 33 -B.20[12.12,-4.29] —
20 10 10 20

Favours Bariatric surgery Favours Non-surgical intervention

IIH WT: Idiopathic Intracranial Hypertension Weight Trial; reported by Mollan 2021

Figure 29: Idiopathic intracranial hypertension symptoms at 12 months

Bariatric surgery Non-surgical intervention Risk Ratio Risk Ratio
Study or Subgroup _ log[Risk Ratio] SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
4.8.1 Pulsatile tinnitus
IIH WT 2021 -0.2744 0.2136 30 29 0.76[0.50,1.16] —
4.8.2 Visual loss
IIH WT 2021 -0.3711 0318 30 29 0.69[0.37,1.29] s
4.8.3 Diplopia
IIH WT 2021 -1.1087 0.7911 30 29 0.33[0.07,1.56] t
4.8.4 Visual obscurations
IIH WT 2021 0.4253 0.4314 30 29 1.53[0.54,4.34] —
4.8.5 Headache
IIH WT 2021 -0.0202 0194 a0 39 0.93[0.67,1.43] —

005 0z : 20

5
Favours Bariatric surgery  Favours Non-surgical intervention

IIH WT: Idiopathic Intracranial Hypertension Weight Trial; reported by Mollan 2021

Figure 30: Serious adverse events

Bariatric surgery  Non-surgical intervention Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
4.9.1 At 0 to 12 months
IIH W 2021 12 33 3 33 4.00[1.24,12.88] —

4.9.2 At 12 months to 2 years
IIH W 2021 1 33 3 33 0.13[0.02,0.94] t

0.01 01 10 100
Favours Bariatric surgery Favours Mon-surgical intervention

IIH WT: Idiopathic Intracranial Hypertension Weight Trial; reported by Mollan 2021

Figure 31: Diagnosis of obstructive sleep apnoea at 12 months (only women)

Bariatric surgery  Non-surgical intervention Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
4.10.1 By American Academy of Sleep Medicine criteria
IIHWT 2021 1 g G 11 0.23[0.03,1.5858] t

4.10.2 By apnoea/hypopnoea index {score 15 or more)
IIH W 2021 1 3 2 11 0.69 [0.07, 6.34] t

0.01 01 10 100
Favours Bariatric surgery Favours Mon-surgical intervention

IIH WT: Idiopathic Intracranial Hypertension Weight Trial; reported by Yiangou 2021
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Obesity with hypertension

Bariatric surgery vs standard care (medical treatment for hypertension)

RCT data

Figure 32: Weight (Kg)

Bariatric surgery Standard care

Mean Difference

Mean Difference

Study or Subgroup  Mean Difference SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI

6.1.1 At 12 months

GATEWAY 2020 -26.9 2.8062 48 44 -26.90[32.40,-21.40] —

6.1.2 At 3 years

GATEWAY 2020 -2B.6 1.8368 a0 50 -28.60[-32.20,-25.00] —+—
I

Figure 33: BMI (Kg/m2)

Bariatric surgery Standard care

Mean Difference

Favours Bariatric surgery Favours Standard care

Mean Difference

Study or Subgroup  Mean Difference SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
6.2.1 At 12 months
GATEWAY 2020 -0.6 0.6633 48 44 -9B0[-10.90,-8.30] —+
6.2.2 At 3 years
GATEWAY 2020 -105 06633 a0 a0 -10.50[-11.80,-9.20] —+
A0 & 0 5 10

Favours Bariatric surgery Favours Standard care

Figure 34: Reduction of 230% of the total number of antihypertensive medications
while maintaining office systolic and diastolic blood pressure <140 mm Hg

and <90 mm Hg

Bariatric surgery Standard care Risk Ratio Risk Ratio
Study or Subgroup  log[Risk Ratio] SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
6.3.1 At 12 months
GATEWAY 2020 1.8801 0.3865 45 47 B.55[3.07,13.98] e —
6.3.2 At 3 years
GATEWAY 2020 1.87459 04891 a0 a0 B.52[2.80,17.01] E e—
o.m 01 10 100
Favours Standard care Favours Bariatric surgery
Figure 35: Resistant hypertension (Better indicated by lower value)
Bariatric surgery  Standard care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events  Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
GATEVYAY 2020 1 44 G 40 0.1581[0.02,1.20] i
0.01 0 10 100
Favours Bariatric surgery Favours Standard care
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Figure 36: Obstructive sleep apnoea

Bariatric surgery Standard care Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
6.6.1 Obstructive sleep apnoea vs no obstructive sleep apnoea
GATEWAY 2020 33722 11336 24 13 2914 [3.16, 268.81] -t
6.6.2 Obstructive sleep apnoea vs no or mild obstructive sleep apnoea
GATEWAY 2020 32088 0952 24 13 24.75([3.83,1559.95] I E—
0.001 01 10 1000

Bariatric surgery vs no surgery
Observational data

Figure 37: Overall mortality — median follow up 19 years

Favours Standard care Favours Bariatric surgery

Bariatric No Surgery Hazard Ratio Hazard Ratio
udy or Subgroup  log[Hazard Ratio] ota ota eig , Fixed, 95% , Fixed, 95%

Stud Sub log[H d Ratio] SE Total Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI

Carlzson 2020 -0.37106368 0.08084482 2010 2037 100.0% 069059 081]

Total {95% CI) 2010 2037 100.0% 0.69 [0.59, 0.81] +

Heterogeneity: Mot applicable f t t |

0.01 0.1 10 100

Testfor overall effect £=4.59 (P = 0.00001) Favours Bariatric Favours No Surgery
Bariatric surgery vs no surgery
Observational data
Figure 38: MACE (observational — systematic review)

Bariatric surgery No surgery Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Aminian 2019 (Sutanto SR) 385 2287 3243 11435 12.8% 0.59 [0.54, 0.65] -

Batsis 2007 {Sutanto SR B 1ar 9 163 2.5% 0.55[0.20,1.52] —

Doumaras 2021 {Sutanto SR) 151 1314 259 1319 11.6% 0.58[0.48 0.70] —_

Hung 2020 {Sutanto SR 10 1436 ar 1436 4.7% 018[0.09 034 ——

Moussa 2020 {Sutanto SR) a2 arm 275 30 10.7% 0.30[0.23, 0.38] —_

Maslund 2021 (Sutanto SR) 95 a049 184 09 11.1% 0.52[0.42, 0.64] I

Mouyen 2020 (Sutanto SR) 33TE 0296 228763 1650647 13.2% 0.48[0.47, 0.50] -

Firlet 2020 (Sutanto SR) ar 116 a0 116 9.0% 0.74 [0.53,1.04] ——

Sjostrom 2012 {Sutanto SR) 1849 2010 234 2037 11.7% 0.86[0.72,1.03] ]

Stenberg 2020 {Sutanto SR) ary 11863 1125 26199 126% 0.74 [0.66, 0.83] -

Total (95% CI) 73734 1697562 100.0% 0.55 [0.46, 0.65] ‘

Total events 4720 234199

Heterogeneity: Tau®= 0.06; Chi®= 13026, df=9 (P = 0.00001); F=93% ID 1 052 DIS é % 10!

Testfor overall effect 2= 6.63 (P = 0.00001) Favours Bariatric Surgery Favours Mo Surgery
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Figure 39: MACE (observational — systematic review)- Funnel plot
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Figure 40: Myocardial infarction
Bariatric No surgery Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Total Total Weight IV, Fixed, 85% CI IV, Fixed, 95% CI
Douglas 2015 -1.2038728 056888122 53 40 100.0% 0.30([0.10,0.91]
Total (95% CI} 53 40 100.0% 0.30[0.10,0.91] "*"
Heterageneity: Mot applicable ) t 1 |
re B 0.01 0.1 10 100
Testforoverall effect Z=212 (P=10.03) Favours Bariatric Favours No Surgery
Figure 41: Stroke
Bariatric No surgery Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Total Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Douglas 2015 0.0295588 0.44596638 53 40 100.0% 1.03[0.43 2.47]
Total (95% CI} 53 40 100.0% 1.03 [0.43, 2.47]
Heterageneity: Mot applicable ) t T 1 |
m _ 0.01 0.1 1 10 100
Testfor overall effect Z=0.07 (P=10.95) Favours Bariatric Favours No Surgery
Figure 42: Hypertension
Bariatric Mo surgery Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Total Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Douglas 2015 -1.71479843 0.79708294 53 40 100.0% 0.8 [0.04, 0.86]
Total (95% CI} 53 40 100.0% 0.18 [0.04, 0.86] *‘
ity: i : | ; |
Heterogeneity: Mot applicable oo o 10 100

Testfor overall effect Z=215 (P=10.03)
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Figure 43: Type 2 Diabetes

Bariatric No surgery Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Total Total Weight IV, Fixed, 95% CIl IV, Fixed, 95% CI
Douglas 2015 -0.49429632 0.17390778 a3 40 100.0% 0.61[0.43 0.86]
Total {95% CI) 53 40 100.0% 0.61[0.43,0.86] <&
Heterogeneity; Mat applicakle ID o 051 150 1DD=
Testfor overall effect £=2.84 (P =0.004) Favours Bariatric Favours No Surgery
Figure 44: Non-alcoholic fatty liver disease
Bariatric No surgery Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Total Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Douglas 2014 -0.43078292 052807958 53 40 100.0% 0.65[0.23,1.83]
Total {95% Cl) 53 40 100.0% 0.65[0.23,1.83]
Heterogeneity: Mot applicable I t 1 } |
T _ 0.01 0.1 1 10 100
Testforoverall effect Z=081 (P=0.43) Favours Bariatric Favours No Surgery
Figure 45: Obstructive sleep apnoea
Bariatric No surgery Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Total Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Douglas 2014 -0.54472718 0.30793187 53 40 100.0% 0.58[0.32,1.08]
Total (95% CI) 53 40 100.0% 0.58 [0.32, 1.06] e
Heterageneity: Mot applicable ) t 1 |
T _ 0.01 0.1 10 100
Testfor overall effect Z=1.77 (P=0.08) Favours Bariatric Favours No Surgery
Figure 46: Mortality
Bariatric No surgery Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Total Total Weight IV, Fixed, 85% CI IV, Fixed, 95% CI
Douglas 2015 -0.15082289 0.248609185 53 40 100.0% 0.86[0.53, 1.40
Total (95% Cl) 53 40 100.0% 0.86 [0.53,1.40]
Heterogeneity; ot applicable I t 1 t |
i _ 0.01 0.1 10 100
Testfor overall effect 2= 060 (P =10.55) Favours Bariatric Favours No Surgery
. . M . .
Obesity with non-alcoholic fatty liver disease (NAFLD)
Bariatric surgery vs no surgery
Observational data
Figure 47: Major adverse liver outcome 10 years
Bariatric Surgery HNo Surgery Hazard Ratio Hazard Ratio
Study or Subgroup _ log[Hazard Ratio] SE Total Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Aminian 2021 -2.40794561 073015329 650 408 100.0% 0.08[0.02,0.38]
Total {95% CI) 650 508 100.0% 0.09 [0.02,0.38] ——e—
Heterogenaity: Mot applicable ID m D=1 150 1DD=

Testfor overall efflect: 2= 3.30 (F=0.0010)

Figure 48: MACE 10 years

Bariatric Surgery MNo Surgery Hazard Ratio

Favours Bariatric Surgery Favours Mo Surgery

Hazard Ratio

Study or Subgroup  log[Hazard Ratio] SE Total Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl

Aminian 2021 -1.38629436 0.35890654 650 508 100.0% 0.25[0.12 0.51]

Total {95% CI) 650 508 100.0% 0.25[0.12,0.51] ——eail—

Heterogeneity: Mot applicable '0.1 072 075 T é 10'
e

Testfor overall effect: Z£= 3.86 (P = 0.0001)
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Appendix G — GRADE profiles

Obesity with no specific comorbidity

Table 22: Bariatric surgery vs no treatment

Quality assessment No of patients Effect
Quality {Importance
L] Design Blskie Inconsistenc Indirectness Imprecision oy ELEAS e LD Absolute
studies 9 bias y P considerations surgery [ treatment (95% CI)
Weight (kg) [MID +/- 13.05] (follow-up 6 months'; Better indicated by lower values)
22 randomised |very no serious no serious no serious none Il 50 - MD 32.19 lower (41.39 | ®®00 | CRITICAL*
trials serious® [inconsistency indirectness imprecision to 22.99 lower) LOW
BMI (kg/m?) [MID +/- 2.88] (follow-up 6 months'; Better indicated by lower values)
22 randomised |very no serious no serious no serious none Il 50 - MD 13.4 lower (15.98 to| ®®00 | CRITICAL*
trials serious® [inconsistency indirectness imprecision 10.82 lower) LOW
AHI score [MID +/- 4.57] (follow-up 3 months; Better indicated by lower values)
1% randomised |serious® [no serious no serious serious’ none 16 36 - MD 9.39 lower (16.62 to| ®®00 | CRITICAL*
trials inconsistency indirectness 2.16 lower) LOwW
AHI <5 [MID 0.8 to 1.25] (follow-up 3 months)
1% randomised |serious® [no serious no serious serious’ none 9/16 27.8% |RR 2.03 (1.02[29 more per 100 (from 1| ®®00 | CRITICAL*
trials inconsistency indirectness (56.3%) to 4) more to 83 more) LOW
AHI severity - AHI 5<15 [MID 0.8 to 1.25] (follow-up 3 months)
1% randomised [serious® |no serious no serious very serious® none 6/16 38.9% |RR0.96 (0.45| 2 fewer per 100 (from | @000 |CRITICAL*
trials inconsistency indirectness (37.5%) to 2.05) 21 fewer to 41 more) | VERY
LOW
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AHI severity - AHI 15<30 [MID 0.8 to 1.25] (follow-up 3 months)

1% randomised [serious® |no serious no serious very serious® none 116 13.9% |RR 0.45 (0.06| 8 fewer per 100 (from | @000 | CRITICAL*
trials inconsistency indirectness (6.3%) to 3.55) 13 fewer to 35 more) | VERY
LOW
/AHI severity - AHI 230 [MID 0.8 to 1.25] (follow-up 3 months)
1% randomised |serious® [no serious no serious very serious® none 0/16 19.4% |RR 0.15 (0.01| 16 fewer per 100 (from | @000 | CRITICAL*
trials inconsistency indirectness (0%) to 2.4) 19 fewer to 27 more) | VERY
LOW

* Aguiar 2014 (3 months follow-up); Freitas 2018 (6 months follow-up)

2 Aguiar 2014; Freitas 2018

3 >33.3% of the weight in meta-analysis came from studies at high risk of bias
4 Primary outcome in protocol

5 Aguiar 2014

6 Study at moderate risk of bias

795% Cl crossed one line of the calculated MID

8 Confidence intervals cross 2 clinical decision thresholds (0.8, 1.25)
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Bariatric surgery vs no surgery

Table 23: Data stratified by BMI

Quality assessment No of patients Effect
Quality |Importance
LG Design AL Inconsistenc Indirectness | Imprecision il Bariatric No Relative Absolute
studies 9 bias y P considerations | Surgery | Surgery | (95% CI)
Type 2 diabetes incidence [MID 0.8 to 1.25] (2.8 years) - BMI 30-34.9 kg/m2
1! Observational study serious?  [no serious no serious very serious*  [none 0/339 8.2% HR 0.39 | 49 fewer per 1000 @000 CRITICAL
(assessed using inconsistency® indirectness (0%) (0.11 to 1.4)| (from 73 fewer to 31| VERY LOW
ROBINS-I) more)
Type 2 diabetes incidence [MID 0.8 to 1.25] (2.8 years) - BMI 35-39.9 kg/m2
1! Observational study serious?  [no serious no serious no serious none 0/535 8.1%° HR 0.24 | 61 fewer per 1000 DPO CRITICAL
(assessed using inconsistency® indirectness imprecision (0%) (0.12to |(from 41 fewer to 71 MODERATE
ROBINS-I) 0.48) fewer)
Type 2 diabetes incidence [MID 0.8 to 1.25] (2.8 years) - BMI >= 40 kg/m2
1! Observational study serious?  [no serious no serious no serious none 0/1293 8.1%° HR 0.15 | 68 fewer per 1000 DDPO CRITICAL
(assessed using inconsistency indirectness imprecision (0%) (0.09to |(from 60 fewer to 73 |MODERATE
ROBINS-I) 0.25) fewer)
MACE [MID 0.8 to 1.25] (11 years) - BMI 35-40 kg/m2
18 Observational study very no serious no serious serious® none 0/1764 2.5%° HR 0.62 9 fewer per 1000 @000 CRITICAL
(assessed using serious’ [inconsistency® indirectness (0%) (0.35t0 | (from 16 fewer to 3 | VERY LOW
ROBINS-I) 1.12) more)
MACE [MID 0.8 to 1.25] (11 years) - BMI 40-50 kg/m2
18 Observational study very no serious no serious no serious none 0/1513 2.5%° HR 0.29 18 fewer per 1000 D00 CRITICAL
(assessed using serious’ [inconsistency® indirectness imprecision (0%) (0.15to0 | (from 11 fewer to 21 Low
ROBINS-I) 0.57) fewer)
MACE [MID 0.8 to 1.25] (11 years) - BMI >50 kg/m2
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18 Observational study very no serious no serious serious® none 0/424 2.5%° HR 0.27 | 18 fewer per 1000 @000 CRITICAL
(assessed using serious’ [inconsistency® indirectness (0%) (0.07to | (from 1 fewer to 23 |VERY LOW
ROBINS-I) 0.95) fewer)

Heart Failure [MID 0.8 to 1.25] - median follow up 22 years - BMI <40.8 kg/m2

1° Observational study very no serious no serious serious® none 75/792 |161/1225| RR0.72 37 fewer per 1000 @000 CRITICAL
(assessed using serious’ [inconsistency® indirectness (9.5%) (13.1%) (0.56to | (from 9 fewer to 58 [VERY LOW
ROBINS-I) 0.93) fewer)

Heart Failure [MID 0.8 to 1.25] - median follow up 22 years - BMI >40.8 kg/m2

1° Observational study very no serious no serious serious® none 113/1211 | 105/805 | RR0.72 37 fewer per 1000 @000 CRITICAL
(assessed using serious’ [inconsistency® indirectness (9.3%) (13%) (0.56 to | (from 10 fewer to 57 VERY LOW
ROBINS-I) 0.92) fewer)

Overall mortality [MID: Line of no effect] — median follow up 19 years — BMI <39kg/m?

110 Observational study very no serious no serious no serious none 489/2010° | 28%° HR 0.78 ®®00 | CRITICAL
(assessed using serious” [inconsistency® indirectness imprecision (0.61-0.99) LOW
ROBINS-I) (24%)

Overall mortality [MID: Line of no effect] — median follow up 19 years — BMI 39-42kg/m2

110 Observational study very no serious no serious no serious none 489/2010° | 28%° HR 0.73 ®®00 | CRITICAL
(assessed using serious’ [inconsistency® indirectness imprecision (0.57-0.93) LOW
ROBINS-I) (24%)

Overall mortality [MID: Line of no effect] — median follow up 19 years — BMI 542.6kg/m2

110 Observational study very no serious no serious no serious none 489/2010° | 28%° HR 0.66 ®®00 | CRITICAL
(assessed using serious” [inconsistency® indirectness imprecision (0.52-0.83) LOW
ROBINS-I) (24%)

Overall mortality [MID: Line of no effect] — median follow up 4.84 years - BMI <40kg/m?

1M Observational study Serious' [no serious no serious serious'® None 42/2152 | 49/2152 | HR1.00 ®®00 | CRITICAL
(assessed using inconsistency?® indirectness LOW
ROBINS-I) (2%) (2.3%) | (0.66-1.51)

Overall mortality [MID: Line of no effect] — median follow up 4.84 years — BMI 40-50kg/m?
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M Observational study Serious' [no serious no serious no serious none 93/7340 |186/7340| HR 0.62 ®@@0 | CRITICAL
(assessed using inconsistency?® indirectness imprecision (0.48-0.80) MODERATE
ROBINS-I) (1.3%) (2.5%)

Overall mortality [MID: Line of no effect] — median follow up 4.84 years — BMI >50kg/m?

1" Observational study Serious'? [no serious no serious no serious none 62/4187 |105/4187| HR 0.64 ®®®0 | CRITICAL
(assessed using inconsistency?® indirectness imprecision (0.57-0.82) MODERATE
ROBINS-I) (1.5%) (2.5%)

" Booth 2014

2 Study at moderate risk of bias.

3 Single study, so assessment of inconsistency not possible.

4 Confidence intervals cross 2 clinical decision thresholds (0.8, 1.25)
5 Baseline risk estimated from events in whole population (not stratified by BMI)
& Moussa 2020

7 Study at high risk of bias

8 Confidence intervals cross 1 clinical decision threshold (0.8, 1.25)
% Jamaly 2019

10 Jamaly 2019 (Carlsson 2020 post hoc analysis)

""Doumoras 2020

12 Study at moderate risk of bias

'3 Confidence intervals cross line of no effect (clinical decision threshold for mortality outcome).

Table 24: Bariatric surgery vs non-surgical intervention
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Quality assessment No of patients Effect
No of . Risk of . . . Other Bariatric . Non-sun:glcal Relative Quality |Importance
X Design . Inconsistency Indirectness Imprecision X . intervention for 5 Absolute
studies bias considerations | surgery obesity (95% ClI)
Weight (kg) [MID +/- 3.06] (follow-up 12 months; Better indicated by lower values)
1! randomised |serious? |no serious no serious no serious none 40 40 - MD 9.20 lower @BP0 CRITICAL®
trials inconsistency indirectness imprecision (11.86 t0 6.54 |MODERATE
lower)
Weight (kg) [MID +/- 2.11] (follow-up 2 years; Better indicated by lower values)
1! randomised |serious? |no serious no serious no serious none 40 40 - MD 15.2 lower @DP0 CRITICAL®
trials inconsistency indirectness imprecision (17.44t0 12.96 |MODERATE
lower)
BMI (kg/m?) [MID +/- 1.29] (follow-up 12 months; Better indicated by lower values)
1! randomised [serious® |no serious no serious no serious none 40 40 - MD 3.1 lower (4.2 DDPPO CRITICAL®
trials inconsistency indirectness imprecision to 2 lower) MODERATE
BMI (kg/m?) [MID +/- 1.33] (follow-up 2 years; Better indicated by lower values)
1! randomised [serious? |no serious no serious no serious none 40 40 - MD 5.3 lower (6.42| ®®®0 CRITICAL?
trials inconsistency indirectness imprecision to 4.18 lower) [MODERATE
" O'Brien 2006

2 Study at moderate risk of bias
3 Primary outcome in protocol

Obesity with obstructive sleep apnoea

Table 25: Bariatric surgery vs non-surgical intervention
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Quality assessment No of patients Effect
No of . Risk of . . . . Other Bariatric . Non-sul:glcal Relative Quality importance
X Design . Inconsistency Indirectness Imprecision : . intervention for 3 Absolute
studies bias considerations | surgery obesity (95% ClI)
Weight (kg) [MID +/- 13.39] (follow-up 12 months; Better indicated by lower values)
1! randomised [|very no serious no serious serious® none 26 30 - MD 12.9 lower (26.13| @000 | CRITICAL*
trials serious?  [inconsistency indirectness lower to 0.33 higher)®| VERY
LOW
Weight (kg) [MID +/- 8.47] (follow-up 10 years®; Better indicated by lower values)
27 randomised [serious® |serious® no serious no serious none 51 52 - MD 20.25 lower (27 to| @®00 | CRITICAL*
trials indirectness imprecision 13.5 lower)® LOW
BMI (kg/m?) [MID +/- 4.53] (follow-up 12 months; Better indicated by lower values)
1! randomised |very no serious no serious serious® none 26 30 - MD 4.6 lower (9.55 | @000 | CRITICAL*
trials serious?  [inconsistency indirectness lower to 0.35 higher)®| VERY
LOW
BMI (kg/m?) [MID +/- 4.03] (follow-up 10 years; Better indicated by lower values)
1! randomised |very no serious no serious serious® none 21 22 - MD 6.8 lower (11.82 | @000 | CRITICAL*
trials serious?  [inconsistency indirectness to 1.78 lower)® VERY
LOW
AHI score [MID +/- 12.57] (follow-up 12 months; Better indicated by lower values)
1! randomised [|very no serious no serious serious® none 26 30 - MD 22.1 lower (34.9 | ®000 | CRITICAL*
trials serious?  [inconsistency indirectness to 9.3 lower) VERY
LOW
AHI score [MID +/- 13.95] (follow-up 10 years®; Better indicated by lower values)
27 randomised |very no serious no serious serious® none 52 54 - MD 12.25 lower ®000 | CRITICAL*
trials serious’® [inconsistency indirectness (22.79t0 1.71 lower)®| VERY
LOW

Health related quality of life (SF-36) - Physical component summary [MID +/- 8.69] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
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M randomised [serious' |no serious no serious serious® none 30 30 - MD 9.3 higher (0.5 to | @®00 | CRITICAL*
trials inconsistency indirectness 18.1 higher)>'? LOW

Health related quality of life (SF-36) - Mental component summary [MID +/- 4.94] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)

1M randomised [serious' |no serious no serious serious® none 30 30 - MD 0.3 lower (5.3 | ®®00 | CRITICAL*
trials inconsistency indirectness lower to 4.7 higher)® | LOW

Health related quality of life (SF-36) - Physical function [MID +/- 19.96] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)

1M randomised [serious' |no serious no serious serious® none 30 30 - MD 16.8 higher (3.4 | ®®00 | CRITICAL*
trials inconsistency indirectness lower to 37 higher)'® [ LOW

Health related quality of life (SF-36) - Role-Physical [MID +/- 30.92] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)

M randomised [serious' |no serious no serious serious® none 30 30 - |MD 33.5 higher (2.2 to| @®00 | CRITICAL*
trials inconsistency indirectness 64.8 higher)™ LOW

Health related quality of life (SF-36) - Body pain [MID +/- 13.73] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)

M randomised [serious' |no serious no serious serious® none 30 30 - MD 7.4 higher (6.5 | ®®00 | CRITICAL*
trials inconsistency indirectness lower to 21.3 higher)®[ Low

Health related quality of life (SF-36) - General health [MID +/- 14.62] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)

1M randomised [serious' |no serious no serious serious® none 30 30 - |MD 18.4 higher (3.6 to| ®®00 | CRITICAL*
trials inconsistency indirectness 33.2 higher)"® LOW

Health related quality of life (SF-36) - Vitality [MID +/- 16.70] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)

1M randomised [serious' |no serious no serious serious® none 30 30 - |[MD 17.3 higher (0.4 to| ®®00 | CRITICAL*
trials inconsistency indirectness 34.2 higher)® LOW

Health related quality of life (SF-36) - Social function [MID +/- 19.46] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)

M randomised [serious' |no serious no serious serious® none 30 30 - MD 10.6 higher (9.1 | ®®00 | CRITICAL*
trials inconsistency indirectness lower to 30.3 higher)®| LOW

Health related quality of life (SF-36) - Role emotional [MID +/- 34.87] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
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M randomised [serious' |no serious no serious serious® none 30 30 MD 15.6 higher (19.7 | @®00 | CRITICAL*
trials inconsistency indirectness lower to 50.9 higher)™®| LOW

Health related quality of life (SF-36) - Mental health [MID +/- 14.62] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)

1M randomised [serious' |no serious no serious serious® none 30 30 MD 4.3 higher (10.5 | ®®00 | CRITICAL*
trials inconsistency indirectness lower to 19.1 higher)®[ LoOw

Depression (Beck Depression Inventory) [MID +/- 5.82] (follow-up 2 years; range of scores: 0-63; Better indicated by lower values)

1M randomised [serious' |no serious no serious serious® none 30 30 MD 1.80 lower (7.7 | ®®00 | CRITICAL*
trials inconsistency indirectness lower to 4.1 higher)® | LOW

' Feigel-Guiller 2015

2 Study at high risk of bias

% 95% Cl crossed one line of the calculated MID

4 Primary outcome in protocol

5 Dixon 2012 - Longitudinal Analysis With Multiple Imputation for Missing Data; Standard deviations calculated using Review Manager calculator

6 Longest follow-up (Dixon 2012 [2 years]; Feigel-Guiller 2015 [10 years])

7 Dixon 2012; Feigel-Guiller 2015

8 >33.3% of the weight in meta-analysis came from studies at moderate risk of bias

® 12 was between 33.3% and 66.7%

10 >33.3% of the weight in meta-analysis came from studies at high risk of bias

" Dixon 2012

12 Study at moderate risk of bias

'3 Dixon 2012 - Standard deviations calculated using Review Manager calculator

Table 26: Bariatric surgery vs standard of care (continuous positive airway pressure)

Quality assessment No of patients Effect Quality |Importance
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B ES Design HE e Inconsistenc Indirectness |Imprecision 2y FENENE | SEnE e EEi Absolute
studies 9 bias Y P considerations surgery care (95% CI)

Weight (kg) [MID +/- 7.46] (follow-up 9 months; Better indicated by lower values)

1! randomised |serious? |no serious no serious serious® none 25 18 - MD 3.6 lower (13.32 lower] ®@®00 | CRITICAL*
trials inconsistency indirectness to 6.12 higher) LOW

Weight (kg) [MID +/- 8.02] (follow-up 18 months; Better indicated by lower values)

1! randomised |serious? |no serious no serious serious® none 24 16 - MD 4.5 lower (15.02 lower] @®00 | CRITICAL*
trials inconsistency indirectness to 6.02 higher) LOW

BMI (kg/m?) [MID +/- 1.72] (follow-up 9 months; Better indicated by lower values)

1! randomised |serious? |no serious no serious serious® none 25 18 - MD 1.9 lower (3.93 lower | ®®00 | CRITICAL*
trials inconsistency indirectness to 0.13 higher) LOW

BMI (kg/m?) [MID +/- 1.99] (follow-up 18 months; Better indicated by lower values)

1! randomised |serious? |no serious no serious serious® none 24 16 - MD 2.1 lower (4.51 lower | ®®00 | CRITICAL*
trials inconsistency indirectness to 0.31 higher) LOW

AHI (events per hour) off continuous positive airway pressure treatment [MID +/- 15.77] (follow-up 9 months; Better indicated by lower values)

1! randomised |serious? |no serious no serious very serious® [none 25 18 - MD 0.6 higher (16.98 ®000 | CRITICAL*
trials inconsistency indirectness lower to 18.18 higher) VERY

LOW

IAHI (events per hour) off continuous positive airway pressure treatment [MID +/- 19.56] (follow-up 18 months; Better indicated by lower values)

1! randomised |serious? |no serious no serious serious® none 24 16 - MD 6.3 lower (27.75 lower] ®®00 | CRITICAL*
trials inconsistency indirectness to 15.15 higher) LOW

" Bakker 2018

2 Study at moderate risk of bias
395% ClI crossed one line of the calculated MID
4 Primary outcome in protocol
595% CI crossed both lines of the calculated MID
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Table 27: Bariatric surgery vs no surgery

Quality assessment No of patients Effect
i i i Quality (Importance
No of . Risk of . . L. Other Bariatric SOl I Relative
. Design . Inconsistency | Indirectness | Imprecision X . - Sleep apnoea Absolute

studies bias considerations | surgery population (95% ClI)
Discontinuation of positive airway pressure (PAP) [MID 0.8 to 1.25] 6 months - 1 year
1! Observational study  |very no serious no serious no serious none - 0.02%* HR 15.93 | 3 more per 1000 | @200 | CRITICAL

(assessed using serious? [inconsistency®  [indirectness imprecision (3.29 to (from O moreto | LOW

ROBINS-I) 77.06) 15 more)
Discontinuation of positive airway pressure (PAP) [MID 0.8 to 1.25] 12 months - 2 year
1! Observational study  |very no serious no serious serious® none - 0.04%* HR 8.33 | 3 more per 1000 | @000 | CRITICAL

(assessed using serious? [inconsistency indirectness (0.95to (from O fewer to | VERY

ROBINS-I) 73.25) 28 more) LOW
" Agosta 2016
2 Study at high risk of bias.
3 Single study, so assessment of inconsistency not possible.
4 Risk in control arm estimated from Kaplan Meier curve
5 Confidence intervals cross 1 clinical decision threshold (0.8, 1.25)
Obesity with idiopathic intracranial hypertension
Table 28: Bariatric surgery vs non-surgical intervention
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Quality assessment No of patients Effect
No of . Risk of . . . . Other Bariatric | . Non-sun:glcal Relative Quality Importance
X Design . Inconsistency | Indirectness | Imprecision : . intervention for 5 Absolute
studies bias considerations | surgery obesity (95% Cl)
Weight (kg) [MID +/- 10.96] (follow-up 12 months; Better indicated by lower values)
1! randomised |serious? [no serious no serious serious® none 33 33 - MD 21.4 lower ®®00 CRITICAL*
trials inconsistency indirectness (31.98 to 10.82 LOW
lower)®
Weight (kg) [MID +/-11.47] (follow-up 2 years; Better indicated by lower values)
1 randomised |serious? [no serious no serious no serious none 33 33 - MD 26.6 lower @DP0 CRITICAL*
trials inconsistency indirectness imprecision (37.58 to 15.62 |MODERATE
lower)®
BMI (kg/m?) [MID +/- 3.86] (follow-up 12 months; Better indicated by lower values'
1! randomised |serious? [no serious no serious serious® none 33 33 - MD 7.3 lower ®®00 CRITICAL*
trials inconsistency indirectness (11.02 to 3.58 LOW
lower)®
BMI (kg/m?) [MID +/- 3.86] (follow-up 2 years; Better indicated by lower values)
1! randomised |serious? [no serious no serious no serious none 33 33 - MD 9.4 lower @DP0 CRITICAL*
trials inconsistency indirectness imprecision (13.12t0 5.68 |MODERATE
lower)®
Health related quality of life (SF-36) - Physical component summary [MID +/- 7.31] (follow-up 12 months; range of scores: 0-100; Better indicated by higher values)
1! randomised [serious® |no serious no serious serious® none 33 33 - MD 7.3 higher ®®00 CRITICAL*
trials inconsistency indirectness (0.24 to 14.36 LOW
higher)®
Health related quality of life (SF-36) - Mental component summary [MID +/- 6.5] (follow-up 12 months; range of scores: 0-100; Better indicated by higher values)
1! randomised [serious® |no serious no serious serious® none 33 33 - MD 1.6 higher ®D00 CRITICAL*
trials inconsistency indirectness (4.67 lower to 7.87 Low
higher)®
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Health related quality of life (SF-36) - Physical functioning [MID +/- 13.81] (follow-up 12 months; range of scores: 0-100; Better indicated by higher values)

1! randomised [serious® |no serious no serious serious® none 33 33 - MD 20.2 higher ®®00 CRITICAL*
trials inconsistency indirectness (6.87 to 33.53 LOW
higher)®
Health related quality of life (SF-36) - Role limitations due to physical health [MID +/- 23.96] (follow-up 12 months; range of scores: 0-100; Better indicated by higher values)
1! randomised [serious® |no serious no serious serious® none 33 33 - MD 10.5 higher ®®00 CRITICAL*
trials inconsistency indirectness (12.63 lower to LOW

33.63 higher)®

Health related quality of life (SF-36) - Role limitations due to emot

ional problems

[MID +/- 24.78] (fo

llow-up 12 months; range of scores: 0-100; Better indicated by higher values)

1! randomised [serious® |no serious no serious serious® none 33 33 - MD 5.9 higher ®®00 CRITICAL*
trials inconsistency indirectness (18.01 lower to Low
29.81 higher)®
Health related quality of life (SF-36) - Energy/fatigue [MID +/- 13.00] (follow-up 12 months; range of scores: 0-100; Better indicated by higher values)
1! randomised [serious® |no serious no serious serious® none 33 33 - MD 14.9 higher ®®00 CRITICAL*
trials inconsistency indirectness (2.36 to 27.44 LOW
higher)®
Health related quality of life (SF-36) - Emotional well-being [MID +/- 14.01] (follow-up 12 months; range of scores: 0-100; Better indicated by higher values)
1! randomised [serious® |no serious no serious serious® none 33 33 - MD 2.3 higher ®®00 CRITICAL*
trials inconsistency indirectness (11.22 lower to Low
15.82 higher)®
Health related quality of life (SF-36) - Social functioning [MID +/- 5.07] (follow-up 12 months; range of scores: 0-100; Better indicated by higher values)
1! randomised [serious' |no serious no serious serious® none 33 33 - MD 1.8 higher (3.1 ®®00 CRITICAL*
trials inconsistency indirectness lower to 6.7 Low
higher)®
Health related quality of life (SF-36) - Pain [MID +/- 15.43] (follow-up 12 months; range of scores: 0-100; Better indicated by higher values)
1! randomised [serious® |no serious no serious serious® none 33 33 - MD 8.4 higher (6.5 @®®00 CRITICAL*
trials inconsistency indirectness lower to 23.3 Low
higher)®
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Health related quality of life (SF-36) - General health [MID +/- 11.37] (follow-up 12 months; range of scores: 0-100; Better indicated by higher values)

1! randomised [serious® |no serious no serious serious® none 33 33 - MD 9.9 higher ®®00 CRITICAL*
trials inconsistency indirectness (1.08 lower to LOW
20.88 higher)®
Health related quality of life (SF-36) - Physical component summary [MID +/- 7.72] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
1! randomised [serious® |no serious no serious serious® none 33 33 - MD 10.4 higher ®®00 CRITICAL*
trials inconsistency indirectness (2.95t0 17.85 LOW
higher)®
Health related quality of life (SF-36) - Mental component summary [MID +/- 6.90] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
1! randomised [serious® |no serious no serious serious® none 33 33 - MD 0.5 lower (7.16] ®®00 CRITICAL*
trials inconsistency indirectness lower to 6.16 LOW
higher)®
Health related quality of life (SF-36) - Physical functioning [MID +/- 14.62] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
1! randomised [serious® |no serious no serious serious® none 33 33 - MD 27.7 higher ®®00 CRITICAL*
trials inconsistency indirectness (13.59 to 41.81 LOW
higher)®
Health related quality of life (SF-36) - Role limitations due to physical health [MID +/- 25.39] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
1! randomised [serious® |no serious no serious serious® none 33 33 - MD 5 higher (19.5| @®®00 CRITICAL*
trials inconsistency indirectness lower to 29.5 Low
higher)®
Health related quality of life (SF-36) - Role limitations due to emotional problems [MID +/- 26.60] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
1! randomised [serious' |no serious no serious serious® none 33 33 - MD 7.9 higher ®®00 CRITICAL*
trials inconsistency indirectness (17.78 lower to Low
33.58 higher)®
Health related quality of life (SF-36) - Energy/fatigue [MID +/- 13.81] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
1! randomised [serious® |no serious no serious serious® none 33 33 - MD 7.5 higher ®D00 CRITICAL*
trials inconsistency indirectness (5.83 lower to Low

20.83 higher)®
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Health related quality of life (SF-36) - Emotional well-being [MID +/- 14.62] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)

1! randomised [serious® |no serious no serious serious® none 33 33 - MD 4.3 higher ®®00 CRITICAL*
trials inconsistency indirectness (9.81 lower to LOW
18.41 higher)®
Health related quality of life (SF-36) - Social functioning [MID +/- 5.48] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
1! randomised [serious® |no serious no serious serious® none 33 33 - MD 1.1 lower (6.39] @®®00 CRITICAL*
trials inconsistency indirectness lower to 4.19 LOW
higher)®
Health related quality of life (SF-36) - Pain [MID +/- 16.45] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
1! randomised [serious® |no serious no serious serious® none 33 33 - MD 11.9 higher ®®00 CRITICAL*
trials inconsistency indirectness (3.98 lower to Low
27.78 higher)®
Health related quality of life (SF-36) - General health [MID +/- 12.18] (follow-up 2 years; range of scores: 0-100; Better indicated by higher values)
1! randomised [serious® |no serious no serious serious® none 33 33 - MD 22.8 higher ®®00 CRITICAL*
trials inconsistency indirectness (11.04 to 34.56 LOW
higher)®
Hospital anxiety and depression scores (HADS) - HADS - anxiety [MID +/- 2.64] (follow-up 12 months; range of scores: 0-21; Better indicated by lower values)
1! randomised [serious® |no serious no serious serious® none 33 33 - MD 1.1 lower (3.65| @®®00 CRITICAL*
trials inconsistency indirectness lower to 1.45 Low
higher)®
Hospital anxiety and depression scores (HADS) - HADS - depression [MID +/- 2.43] (follow-up 12 months; range of scores: 0-21; Better indicated by lower values)
1! randomised [serious® |no serious no serious serious® none 33 33 - MD 1.6 lower (3.95|  @®®00 CRITICAL*
trials inconsistency indirectness lower to 0.75 Low
higher)®
Hospital anxiety and depression scores (HADS) - HADS - anxiety [MID +/- 2.84] (follow-up 2 years; range of scores: 0-21; Better indicated by lower values)
1! randomised [serious® |no serious no serious serious® none 33 33 - MD 0.2 lower (2.94| @®®00 CRITICAL*
trials inconsistency indirectness lower to 2.54 Low
higher)®
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Hospital anxiety and depression scores (HADS) at 2 years - HADS - depression [MID +/- 2.64] (follow-up 2 years; range of scores: 0-21; Better indicated by lower values)

1! randomised [serious® |no serious no serious serious® none 33 33 - MD 1.5 lower (4.05|] @®®00 CRITICAL*
trials inconsistency indirectness lower to 1.05 LOW
higher)®
Intracranial pressure (cm CFS) [MID +/- 3.65] (follow-up 12 months; Better indicated by lower values)
1! randomised [serious® |no serious no serious serious® none 33 33 - MD 6 lower (9.53 ®®00 CRITICAL*
trials inconsistency indirectness to 2.47 lower)® LOW
Intracranial pressure (cm CFS) [MID +/- 4.06] (follow-up 2 years; Better indicated by lower values)
1! randomised |serious? [no serious no serious no serious none 33 33 - MD 8.2 lower @DP0 CRITICAL*
trials inconsistency indirectness imprecision (12.12t0 4.28 |MODERATE
lower)®
Idiopathic intracranial hypertension symptoms - Pulsatile tinnitus [MID 0.8 to 1.25] (follow-up 12 months)
1! randomised [serious? |no serious no serious serious® none 14/30 18/29 RR0.76 | 15 fewer per 100 ®®00 CRITICAL*
trials inconsistency indirectness (46.7%) (62.1%) (0.5to0 1.16)| (from 31 fewer to Low
10 more)
Idiopathic intracranial hypertension symptoms - Visual loss [MID 0.8 to 1.25] (follow-up 12 months)
1! randomised [serious? |no serious no serious very serious®  |none 10/30 14/29 RR 0.69 [ 15 fewer per 100 ®000 CRITICAL*
trials inconsistency indirectness (33.3%) (48.3%) (0.37 to (from 30 fewer to | VERY LOW
1.29) 14 more)
Idiopathic intracranial hypertension symptoms - Diplopia [MID 0.80 to 1.25] (follow-up 12 months)
1! randomised [serious? |no serious no serious very serious®  |none 4/30 4/29 RR 0.33 9 fewer per 100 ®000 CRITICAL*
trials inconsistency indirectness (13.3%) (13.8%) (0.07 to  |(from 13 fewer to 8| VERY LOW
1.56) more)
Idiopathic intracranial hypertension symptoms - Visual obscurations [MID 0.80 to 1.25] (follow-up 12 months)
1! randomised [serious? |no serious no serious very serious®  |none 7/30 4/29 RR 1.53 7 more per 100 ®000 CRITICAL*
trials inconsistency indirectness (23.3%) (13.8%) (0.54 to |(from 6 fewer to 46| VERY LOW
4.34) more)
Idiopathic intracranial hypertension symptoms - Headache [MID 0.80 to 1.25] (follow-up 12 months)
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1! randomised [serious? |no serious no serious very serious®  |none 22/30 23/39 RR 0.98 1 fewer per 100 ®000 CRITICAL*
trials inconsistency indirectness (73.3%) (59%) (0.67 to (from 19 fewer to | VERY LOW
1.43) 25 more)
Serious adverse events - 0 to 12 months [MID 0.80 to 1.25]
1! randomised [serious? |no serious serious’ serious® none 12/33 3/33 RR 4 (1.24 | 27 more per 100 ®000 |IMPORTANT?®
trials inconsistency (36.4%)® (9.1%)® to 12.88) [ (from 2 moreto | VERY LOW
100 more)
Serious adverse events - 12 months to 2 years [MID 0.80 to 1.25]
1! randomised [serious® |no serious serious’ serious® none 1/33 8/33 RR0.13 | 21 fewer per 100 ®000 |IMPORTANT?®
trials inconsistency (3%)8 (24.2%)® (0.02to |(from 1 fewer to 24| VERY LOW
0.94) fewer)
Diagnosis of obstructive sleep apnoea (only women) - By American Academy of Sleep Medicine criteria [MID 0.80 to 1.25] (follow-up 12 months)
110 randomised [serious® |no serious no serious very serious®  |none 1/8 6/11 RR 0.23 | 42 fewer per 100 ®000 CRITICAL*
trials inconsistency indirectness (12.5%) (54.5%) (0.03 to (from 53 fewer to | VERY LOW
1.55) 30 more)
Diagnosis of obstructive sleep apnoea (only women) - By apnoea/hypopnoea index (score 15 or more) [MID 0.80 to 1.25] (follow-up 12 months
110 randomised [serious® |no serious no serious very serious®  |none 1/8 2/11 RR 0.69 6 fewer per 100 ®000 CRITICAL*
trials inconsistency indirectness (12.5%) (18.2%) (0.07 to (from 17 fewer to | VERY LOW
6.34) 97 more)

" Idiopathic Intracranial Hypertension Weight Trial (IIH WT) reported by Mollan 2021

2 Study at moderate risk of bias

395% Cl crossed one line of the calculated MID/ clinical decision threshold (0.8, 1.25)

4 Primary outcome in protocol

5 Hierarchical regression analysis; Standard deviations calculated using Review Manager calculator
695% Cl crossed both lines of the clinical decision threshold (0.8, 1.25)

7 Definition does not match the protocol ( protocol defines serious adverse events according to the European medicine agency definition while study presented adverse events according to the medical

dictionary for regulatory activities preferred term.)

8 Total number of participants were not reported. Randomised number of participants were used for totals
% Secondary outcome in protocol

10 |diopathic Intracranial Hypertension Weight Trial (IIH WT) reported by Yiangou 2021
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Obesity with hypertension

Table 29: Bariatric surgery vs standard of care (medical treatment for hypertension)

Quality assessment No of patients Effect
Quality |[Importance
el Design el Inconsistency Indirectness Imprecision S e e e Absolute
studies bias considerations surgery care (95% ClI)

Weight (kg) [MID +/- 6.72] (follow-up 12 months; Better indicated by lower values)

1! randomised |serious? [no serious no serious no serious none 48 44 - MD 26.9 lower (32.4 B®DPPO CRITICAL
trials inconsistency indirectness imprecision to 21.4 lower)? MODERATE

Weight (kg) [MID +/- 4.59] (follow-up 3 years; Better indicated by lower values)

14 randomised |[serious? [no serious no serious no serious none 50 50 - MD 28.6 lower (32.2 OO0 CRITICAL
trials inconsistency indirectness imprecision to 25 lower)® MODERATE

BMI (kg/m?) [MID +/- 1.58] (follow-up 12 months; Better indicated by lower values)

1! randomised |[serious? [no serious no serious no serious none 48 44 - MD 9.6 lower (10.9 to| @®@0 CRITICAL
trials inconsistency indirectness imprecision 8.3 lower)® MODERATE

BMI (kg/m?) [MID +/- 1.65] (follow-up 3 years; Better indicated by lower values)

14 randomised |serious? [no serious no serious no serious none 50 50 - MD 10.5 lower (11.8 DDPPO CRITICAL
trials inconsistency indirectness imprecision to 9.2 lower)? MODERATE

up 12 months)

Reduction of 230% of the total number of antihypertensive medications while maintaining office systolic and diastolic blood pressure <140 m

m Hg and <90 mm Hg [MID 0.8 to 1.25] (follow-

11 randomised
trials

serious?

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

41/49
(83.7%)

6/47
(12.8%)

RR 6.55 (3.07
to 13.98)°

71 more per 100
(from 26 more to 100
more)

SDD0
MODERATE

CRITICAL

up 3 years)

Reduction of 230% of the total number of antihypertensive medications while maintaining office systolic and diastolic blood pressure <140 mm Hg and <90 mm Hg [MID 0.8 to 1.25] (follow-
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14 randomised |[serious? [no serious no serious no serious none 27/50 4/50 RR 6.52 (2.5 | 44 more per 100 OO0 CRITICAL
trials inconsistency indirectness imprecision (54%) (8%) to 17.01)°  [(from 12 more to 100 | MODERATE
more)
Resistant hypertension [MID 0.80 to 1.25] (follow-up 3 years)
14 randomised |[serious? [no serious no serious serious® none 1/44 6/40 RR 0.15(0.02| 13 fewer per 100 @00 CRITICAL
trials inconsistency indirectness (2.3%) (15%) to 1.2) (from 15 fewer to 3 LOW
more)
Obstructive sleep apnoea - Obstructive sleep apnoea vs no obstructive sleep apnoea [MID 0.8 to 1.25] (follow-up 3 years)
17 randomised |serious? [no serious no serious no serious none 17/24 1/13 OR 29.14 63 more per 100 DPPO CRITICAL
trials inconsistency indirectness imprecision (70.8%) (7.7%) (3.16 to (from 13 more to 88 [MODERATE
268.73)% more)
Obstructive sleep apnoea - Obstructive sleep apnoea vs no or mild obstructive sleep apnoea [MID 0.8 to 1.25] (follow-up 3 years)
17 randomised |serious? [no serious no serious no serious none 22/24 4/13 OR 24.75 61 more per 100 DPPO CRITICAL
trials inconsistency indirectness imprecision (91.7%) (30.8%) (3.83 to (from 32 more to 68 [MODERATE
159.92)% more)
" GATEWAY 2020 reported by Schiavon 2018
2 Study at moderate risk of bias
3 Standard deviations calculated using Review Manager calculator
4 GATEWAY 2020 reported by Schiavon 2020
5 Multiple imputation analysis
95% Cl crossed one line of the clinical decision threshold (0.8, 1.25)
" GATEWAY 2020 reported by Furlan 2021
8 Logistic regression with the patient as random effects and interaction between group and visit (baseline and 3 years) as fixed effects
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Table 30: Bariatric surgery vs no surgery

Quality assessment

No of patients Effect
Quality |[Importance
oo Design R Inconsistency Indirectness Imprecision 2y FEUELE stanadlel) R Absolute
studies bias considerations | surgery care (95% CI)
Overall mortality [MID: Line of no effect ]
489/2010*
1! Observational |Very no serious no serious no serious none 28%° HR 0.69 (0.59- ®D00 CRITICAL
study serious? |inconsistency® indirectness (24%) 0.81) LOW
(assessed
using
ROBINS-I)

" Jamaly 2019 (Carlsson 2020 post hoc analysis)

2 Study at high risk of bias
3 Single study, so assessment of inconsistency not possible.
4 Baseline risk estimated from events in whole population (not stratified by hypertension)
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Obesity with cardiovascular disease

Table 31: Bariatric surgery vs no surgery

Quality assessment No of patients Effect
Quality | Importance
LDl Design et Inconsistenc Indirectness | Imprecision Loide LLELS e B Absolute
studies 9 bias y P considerations | surgery |Surgery| (95% Cl)
MACE (composite of cardiovascular death, non-fatal stroke and non-fatal myocardial infarction) [MID 0.8 to 1.25], latest timepoint in study
10" observational studies (data no serious |very serious® no serious no serious none 4720/73734 | 13.8% | RR0.55 |62 fewer per 1000| @000 | CRITICAL
from systematic review not risk of bias? indirectness imprecision (6.4%) (0.46to | (from 48 fewer to | VERY
assessed using ROBINS-I) 0.65) 75 fewer) LOW
Myocardial infarction [MID 0.8 to 1.25] (4 years)
14 Observational study (assessed |serious® no serious no serious serious’ none - 0.5%*® HR 0.30 | 3 fewer per 1000 [ @®00 | CRITICAL
using ROBINS-I) inconsistency®  [indirectness (0.1to | (from O fewerto4| LOW
0.91) fewer)
Stroke [MID 0.8 to 1.25] (4 years)
14 Observational study (assessed |serious® no serious no serious very serious® |none - 0.5%*® HR 1.03 | 0 more per 1000 | @000 | CRITICAL
using ROBINS-I) inconsistency®  [indirectness (0.43to0 |(from 3 fewerto 7| VERY
2.47) more) LOW
Hypertension [MID 0.8 to 1.25] (4 years)
14 Observational study (assessed |serious®  |no serious no serious serious’ none - 8.8%®% | HR0.18 |72 fewer per 1000| ®®00 | CRITICAL
using ROBINS-I) inconsistency®  [indirectness (0.04 to | (from 12 fewerto | LOW
0.86) 84 fewer)
Type 2 diabetes [MID 0.8 to 1.25] (4 years)
14 Observational study (assessed |serious®  |no serious no serious serious’ none - 6.6%® | HR0.61 |25 fewer per 1000 ®®00 | CRITICAL
using ROBINS-I) inconsistency®  [indirectness (0.43to |(from 9 fewer to 37| LOW
0.86) fewer)

NAFLD [MID 0.8 to 1.25] (4 years)
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14 Observational study (assessed |serious®  |no serious no serious very serious® [none - 0.5%® | HR0.65 | 2fewer per 1000 | ®000 | CRITICAL
using ROBINS-I) inconsistency®  [indirectness (0.23to | (from 4 fewer to 4| VERY
1.83) more) LOW
Obstructive sleep apnoea [MID 0.8 to 1.25] (4 years)
14 Observational study (assessed |serious® no serious no serious serious’ none - 2%8 HR 0.58 | 8 fewer per 1000 | @®00 | CRITICAL
using ROBINS-I) inconsistency®  [indirectness (0.32to |(from 14 fewer to 1| LOW
1.06) more)
Mortality [MID: Line of no effect] (4 years)
14 Observational study (assessed |serious®  |no serious no serious serious” none 1.4%8 | RR0.58 | 6 fewer per 1000 | ®®00 [IMPORTANT]
using ROBINS-I) inconsistency®  [indirectness (0.32to |(from 10 fewer to 1| LoOw
1.06) more)

' Sutanto 2021 systematic review
2 Quality assessment conducted as part of systematic review used newcastle ottawa scale. <33% of studies judged as moderate or high risk of bias using this scale.
12 >33.3%

4 Douglas
5 Study at

2015
moderate risk of bias

6 Single study, so assessment of inconsistency not possible.

7 Confidence intervals cross 1 clinical decision threshold (0.8, 1.25)
8 Control event rate not reported for population with pre existing CVD: taken from overall event rate for general bariatric surgery population.
® Confidence intervals cross 2 clinical decision thresholds (0.8, 1.25)
1 Confidence intervals cross line of no effect (clinical decision threshold for mortality outcome)

Obesity with non-alcoholic fatty liver disease (NAFLD)

Table 32: Bariatric surgery vs no surgery

Quality assessment

No of patients

Effect

Quality|lmportance
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No of Design Risk of Inconsistenc Indirectness | Imprecision Other Bariatric No Relative Absolute
studies 9 bias y P considerations | Surgery |surgery| (95% Cl)

Major adverse liver outcome [MID 0.8 to 1.25] (10 years)

1! Observational study very no serious no serious no serious none - 10.7%* HR 0.09 97 fewer per 1000 |@®@00 | CRITICAL
(assessed using serious? |inconsistency® indirectness imprecision (0.02 to 0.38)| (from 65 fewer to 105 | LOW
ROBINS-I) fewer)

MACE [MID 0.8 to 1.25] (10 years)

1! Observational study very no serious no serious no serious none - 16.3% HR 0.25 119 fewer per 1000 |®®00 | CRITICAL
(assessed using serious? |inconsistency® indirectness imprecision (0.12 to 0.51)| (from 76 fewer to 142 | LOW
ROBINS-I) fewer)

" Aminian 2021

2 Study at serious risk of bias.

3 Single study, so assessment of inconsistency not possible.
4 Number of events in control arm not reported - baseline risk estimated as reported cumulative risk in control arm at 10 years.
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Appendix H - Economic evidence study selection

4 )

Search retrieved 1307
articles. 452 duplicates
were removed leaving 855
for screening on title and
abstract

\ 801 excluded /

U

4 )
54 full-text articles
examined
50 excluded

\_

U

4 included studies

NICE guideline CG189 evidence review C: bariatric surgery July 2023 201



FINAL

Referral for bariatric surgery

Appendix |

— Economic evidence tables

Table 1: Avenell at al. (2018)

Avenell et al. (2018). Bariatric surgery, lifestyle interventions and orlistat for severe obesity: the REBALANCE mixed-methods systematic review and economic evaluation.'

Study details

Interventions

Population

Data sources

Base-case
results

Analysis: UKHF microsimulation model

Approach to analysis: The simulation consisted of two modules. The first module calculated the predictions of risk factor trends over time based on data from rolling cross-sectional
studies. The second module performed the microsimulation of a virtual population, generated with demographic characteristics matching those of the observed data. The health
trajectory of each individual from the population was simulated over time allowing them to contract, survive or die from a set of diseases or injuries related to the analysed risk factors.

BMI related complications considered: CHD, stroke, hypertension, type 2 diabetes mellitus, knee osteoarthritis and BMlI-related cancers, including breast, colorectal, endometrial,
oesophageal, pancreatic and renal.

Time horizon: 30 years
Discounting: 1.5%
Setting: UK National Health Service

Intervention 1: No intervention
Intervention 2: Very low calorie diet component added to a weight management program
Intervention 3: Roux-en-Y gastric bypass

Population: Adult population (aged = 18 years) with a BMI of = 35 kg/m2 in 2016

Baseline/natural history: Body mass index data were extracted from the HSE using the UK Data Service database. Data was from 2003-2014.

Incidence of long-term conditions: Incidence, prevalence and mortality data for the BMI related complications considered were identified from searches of published literature.
Incidence and mortality data for cancers in the model were from the Office for National Statistics.

Effectiveness: Body mass index drop calculated using a meta-analyses of RCTs.

Resource use & Costs: Only direct health-care costs of obesity-related diseases were included. These were obtained from health-care expenditure data from the published literature.
Authors included cods for hospital visits (both inpatient and outpatient), primary care and medication. Interventions were costed using a component costing approach and data
available from the Look AHEAD study.

QoL: EQ-5D-based utilities for the health states incorporated in the model were obtained from the literature. For those with multiple health conditions, the authors made an
independence assumption and applied a multiplicative utility.

i Absolute Incremental

Intervention

Costs (£) QALYs Costs (£) QALYs ICER (£)

£2.898 1,135,676

No (Em/100k (per ) i i
intervention enlETET) 100k

pop Population)
RYGB £4,319 1,276,038 £1,421 140,362
surge (£m/100k (per (Em/100k (per 100K £10,126

gery population) 100k population) | population)
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Avenell et al. (2018). Bariatric surgery, lifestyle interventions and orlistat for severe obesity: the REBALANCE mixed-methods systematic review and economic evaluation.!

Sensitivity
analyses

Comments

| Population) | |

Deterministic: Sensitivity analyses varied the weight regain assumption for weight management programmes, varied the discount rate for costs and QALYs from the base-case value
of 1.5% and varied the time horizon over which the interventions were analysed.

Probabilistic: Not reported. Does not appear a PSA was performed.

Source of funding: National Institute for Health Research (NIHR)
Limitations: Minor limitations (Table 6)

Table 2: Galvain et al. (2021)

Galvain et al. (2021). Cost-effectiveness of bariatric and metabolic surgery, and implications of COVID-19 in the United Kingdom.?

Study details

Interventions

Population

Data sources

Base-case
results

Analysis: Cost utility analysis

Approach to analysis: A Markov model was used. 30 day mortality rates were assigned to the surgery arm. Bariatric and metabolic surgery (BMS) and conventional treatment led to
changes in BMI, blood pressure, lipid ratio, and rate of T2D remission accordingly. BMI affected the probability of transitioning to T2D. Age, sex, BP, LR, and T2D status affected the
risk of stroke and MI, based on Framingham risk equations. Patients could occupy a diabetes health state, and transition between T2D and remission on an ongoing basis. Patients
could occupy and transition between mutually exclusive health states (stroke, MI, cancer)

BMI related complications considered: T2D, Stroke, MI, Cancer
Time horizon: Lifetime

Discounting: 3.5%

Setting: UK National Health Service

Intervention 1: Bariatric and metabolic surgery (BMS)

Intervention 2: Conventional treatment (behaviour change strategies to increase patients’ physical activity or decrease inactivity, improve eating behaviour and the quality of the
person’s diet, and reduce energy intake)

Population: Group A (BMI>= 40kg/m2): Mean age: 46.45

Group B (BMI>= 35kg/m2): Mean age: 51.74

Baseline/natural history: From an audit of patients who underwent BMS in the Bristol area.

Incidence of long-term conditions: CPRD

Effectiveness: Sourced via a wide range of sources from the literature.

Resource use & Costs: Derived from NHS Reference costs, CPRD related studies, National Stroke registry and other UK based sources and cost-effectiveness studies.

QoL : Baseline utility sourced from Lee et al who reported results for a large UK population stratified by BMI groups. Disutility from surgery was assumed to be the same as hernia
repair. Disultility from diabetes from from Sullivan et al which provided a catalogue of eq-5D scores for the UK based on the analysis of the US based Medical Expenditure Panel
Survey (2000-03) and the application of community based UK preferences to this analysis. Disutility from stroke and Ml from UK based study.

i Absolute Incremental
Intervention
Costs (£) QALYs Costs (£) QALYs ICER (£)
Group A Conventional £51,519 7 81 ) ) )
treatment
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Sensitivity
analyses

Comments

BMS £46,691 12.02 -£4,828 4.21 Dominated
Group B Conventional £67,085 703 ) _ )

treatment

BMS £59,258 9.30 -£7,827 2.27 Dominated

Deterministic: Sensitivity analyses were performed to look at the impact of covid, delayed surgery and endoscopy on results. Covid and delayed surgery both resulted in an increase
in the NMB for groups A and B.

Probabilistic: In the PSA, BMS was associated with cost savings in all simulations for both groups and
generated higher QALYs in 99.9% and 100% of simulations in Group A and Group B,

Source of funding: National Institute for Health Research (NIHR)
Limitations: Minor limitations (Table 6)

Table 3: Gulliford et al. (2016)

Study details

Interventions

Population

Data sources

Base-case
results

Analysis: Cost utility analysis
Approach to analysis: A probabilistic Markov model was used. Health states were stratified by status of depression, BMI category, gender and age. Participants could transition
between BMI categories. Intervention effects were applied to diabetes, CHD, Stroke, Cancer and Depression.

BMI related complications considered: Complications considered included diabetes mellitus, CHD, stroke and cancer. Each state was further subdivided into ‘depressed’ and ‘not
depressed’.

Time horizon: 100 years
Discounting: 3.5%
Setting: UK National Health Service

Intervention 1: Bariatric surgery
Intervention 2: No surgery

Population: Adults >=20 years; Mean age: 46; Females: 50%; BMI>40 kg/m2

Baseline/natural history: Baseline population was sourced from the CPRD
Incidence of long-term conditions: CPRD

Effectiveness: Relative risks for depression and diabetes were sourced from CPRD analysis. Relative risks of Stroke, CHD and Cancer were sourced from the Swedish Obese
Subjects trial.

Resource use & Costs: Cost of Bariatric surgery was based on NHS tariff information. Unit costs of healthcare based on PSSRU, prescription costs from RESIP UK.

QolL: All utility values were sourced from Sullivan et al which provided a catalogue of eg-5D scores for the UK based on the analysis of the US based Medical Expenditure Panel
Survey (2000-03) and the application of community based UK preferences to this analysis.

Absolute
Costs(f) | QALYs

Incremental
Costs (£) | QALYs |

Intervention
ICER (£)
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Gulliford et al. (2016). Costs and outcomes of increasing access to bariatric surgery for obesity: cohort study and
cost-effectiveness analysis using electronic health records.*

Sensitivity
analyses

Comments

Eelizile £67,250 14.509 - ; ;
surgery

MDEECEE | g o 12.367 £15,260 2.142 £7.129
surgery

Deterministic: Sensitivity analyses were performed to look at the cost-effectiveness of Bariatric surgery for different age categories, genders, BMI groups, and categories of
deprivation (defined by IMD groups). Sensitivity analyses was also performed by varying the cost of Bariatric surgery, discount rates, assuming diminishing intervention effects.
Results did not vary significantly across gender, age, and deprivation categories. ICERs increased marginally when considering a population with BMI of 35-39 kg/m2. Results were
very sensitive to changes in costs of procedure, and decline in intervention effects over time.

Probabilistic: A PSA was performed with 95% Cis included for all projected results.

Source of funding: National Institute for Health Research (NIHR)
Limitations: Minor limitations (Table 6)

Table 4: Harrison et al. (2021)

Harrison et al. (2021). Long-term cost-effectiveness of interventions for obesity: A mendelian randomisation study.®

Study details

Interventions

Population

Data sources

Analysis: Cost utility analysis

Approach to analysis: Mendelian randomisation — Genetic information used as an instrumental variable to reduce the risk of bias through confounding and reverse causation. Costs
and QALYs calculated using observational data from UK Biobank.

BMI related complications considered: Cancer, cardiovascular disease, stroke, type 2 diabetes
Time horizon: 20 years

Discounting: 3.5%

Perspective: UK National Health Service

Intervention 1: No intervention
Intervention 2: Laparoscopic bariatric surgery

Population: Adults aged 40 to 69 years with a BMI above 35 kg/m?

Characteristics: Individuals with data recorded in UK Biobank — main analyses restricted to unrelated individuals of white British ancestry living in England or Wales at recruitment,
with a measured BMI value

Baseline/natural history: UK Biobank observational data
Incidence of long-term conditions: UK Biobank observational data
Effectiveness: UK Biobank observational data used to calculate the costs and QALY for people who received laparoscopic bariatric surgery compared with those who did not.

Resource use & costs: Medical data for hospital episode statistics and primary care has been linked to UK Biobank participants using EMIS Health and TPP software systems.
Primary care costs estimated between recruitment and 31 March 2017 by summing the cost of prescribed drugs and appointments at a GP practice. Prescribed drugs estimated using
the NHS drug tariff November 2019 version. Secondary care costs estimated by converting procedure and diagnosis ICD-10 code into healthcare resource groups using HES data for
England and Patient Episode Database for Wales. Total healthcare costs calculated by combining the average primary and secondary care healthcare costs for each person.
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Harrison et al. (2021). Long-term cost-effectiveness of interventions for obesity: A mendelian randomisation study.®

Base-case
results

Sensitivity
analyses

Comments

QolL: Disutility of all 240 ICD-9 coded health conditions estimates with multiple regression (age, sex, ethnicity, education level, income and number of comorbid health conditions as
covariates). The results of this regression were then used to code each of the 240 health conditions for each participant in the UK Biobank daily from recruitment to 31 March 2017.
Health-related quality of life was then predicted by multiplying the value of each covariate against the coefficient of disutility for that variable and summing across all covariables and
the constant. The authors then averaged predicted health-related quality of life between recruitment and the end of follow-up to estimate each participant’s quality-adjusted life years
per year of follow-up. Assumed that bariatric surgery has no impact on QALYs, therefore any impact on QoL is observed from a reduction in BMI and comorbidities.

Absolute Incremental

Costs - £ QALYs Costs - £ QALYs ICER (£/QALY)

(95% CI) (95% ClI) (95% CI) (95% Cl)
No NR NR - - -
intervention
Laparoscopic NR NR -£5,096 0.92 Dominant
bariatric (-£3,459 to (0.66 to
surgery -£6,852) 1.17)

Deterministic: Sensitivity analysis undertaken to test the mendelian randomisation assumption of no pleiotropy, stratifying the main analysis by age group, accounting for prediction
uncertainty in QALYs and testing whether decision analytic simulation models incorporate enough health conditions to accurately estimate the effect of BMI on QALYs. The final
sensitivity analysis found a substantial difference between models only using a limited number of health conditions (cancer, cardiovascular disease, cerebrovascular disease, and type
2 diabetes) and the full model. However, as BMI should have affected more health conditions than just cancer, cardiovascular disease, stroke and type 2 diabetes, the results from the
base case analysis was considered to be more convincing.

Probabilistic: NR

Source of funding: The Medical Research Council (MRC) and the University of Bristol support the MRC Integrative Epidemiology Unit. This work was part of a project entitled ‘social
and economic consequences of health: causal inference methods and longitudinal intergenerational data’, which is part of the Health Foundation’s Social and Economic Value of
Health Programme.

Limitations: Minor limitations (Table 6)
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Table 5: Applicability checklist

Avenell et Yes (UK Yes (UK based Partly Yes (EQ-5D scores have  Directly applicable
al. (2018) based study study with an NHS  (Discounted at been used)
with an NHS  perspective) 1.5%)
perspective)
Galvain et Yes Yes Yes (UK based study Yes (UK Yes (UK based Yes (Discounted  Yes (EQ-5D scores have  Partially applicable
al. (2021) with an NHS based study  study with an NHS at 3.5%) been used)
perspective) with an NHS  perspective)
perspective)
Gulliford et  Yes No Yes (UK based study Yes (UK Yes (UK based Yes (Discounted  Yes (EQ-5D scores have  Directly applicable
al. (2016) (Conventional with an NHS based study study with an NHS  at 3.5%) been used)
treatment is perspective) with an NHS  perspective)
the perspective)
comparison
arm)
Harrison et Partly (main Yes Yes Yes Yes Yes Partly (QALYs only Partially applicable
al. (2021)'  analyses reported for 31% of
restricted to participants, multiple
unrelated imputation by chained
individuals of equations to predict
white British QALYs for remaining 69%
ancestry living in of the cohort)
England or
Wales, UK
Biobank noted as
not
representative of
the UK

population as
participants tend
to be wealthier
and healthier
than the UK as a
whole)
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Table 6: Limitations checklist

Avenellet Yes
al. (2018)

Galvainet Yes
al. (2021)

Gulliford et Yes
al. (2016)

Partly
(results are
presented
over a 30
year time
horizon)

Yes (100
years)

Yes
(Lifetime)

Yes (Not all
CVD events
have been

considered)

Yes (Not all
CVD events
have been

considered.
Depression

Yes (Sourced
from
systematic
review of the
literature)

Partly
(Informed by
the CPRD
dataset)

Partly
(Sourced from
audit data)

Yes (Obtained
from
systematic
literature
review)

Partly (Not
identified via a
systematic
review with
appropriate
evidence
synthesis
methods)

Partly (Not
identified via a
systematic
review with
appropriate
evidence

Yes

Yes

Partly
(Depression
costs have
not been
included)

Yes (UK specific
sources have
been used)

Yes (UK specific
sources have
been used)

Yes (UK
specific
sources have
been used)

Yes (UK Yes
specific

sources have

been used)

Yes (UK Yes
specific

sources have

been used)
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Partly
(Approprlate
deterministic
analysis has
been
performed
but
probabilistic
sensitivity
analysis
was not
performed)

Yes
(Appropriate
deterministic
and
probabilistic
sensitivity
analysis has
been
performed)

Yes
(Appropriate
deterministic
and
probabilistic
sensitivity

208

Yes

No
(Funded
by
Johnson
&
Johnson)

Minor
limitations

Minor
limitations

Minor
limitations
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has not been synthesis analysis has
considered) methods. been
Intervention performed)

effects have
been sourced
from various
hand picked
studies from
the literature.)

Harrison et Yes Partly Yes Yes Yes Partly (costs  Yes Yes Yes Yes Yes Minor
al. (2021)" (results are for limitations
presented emergency
over a 20 care,
year time outpatient
horizon) appointments,
private
healthcare,
diagnostic
tests were
excluded)
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Appendix J — Health economic model

No economic analysis was conducted for this review question.
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Appendix K- Excluded studies

Clinical studies
Study

Acquafresca, Pablo A, Palermo, Mariano,
Rogula, Tomasz et al. (2015) Early surgical
complications after gastric by-pass: a literature
review. Arquivos brasileiros de cirurgia digestiva
: ABCD = Brazilian archives of digestive surgery
28(1): 74-80

Adams, Ted D, Davidson, Lance E, Litwin,
Sheldon E et al. (2017) Weight and Metabolic
Outcomes 12 Years after Gastric Bypass. The
New England journal of medicine 377(12): 1143-
1155

Adegbola, Samuel; Tayeh, Salim; Agrawal,
Sanjay (2014) Systematic review of
laparoscopic adjustable gastric banding in
patients with body mass index <=35 kg/m2.
Surgery for obesity and related diseases :
official journal of the American Society for
Bariatric Surgery 10(1): 155-60

Agarwal, Lokesh, Sahu, Ankit Kumar, Baksi,
Aditya et al. (2021) Safety of metabolic and
bariatric surgery in obese patients with liver
cirrhosis: a systematic review and meta-
analysis. Surgery for obesity and related
diseases : official journal of the American
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- SR not of a subgroup of interest

- Inadequate adjustment/matching (study must
use method set out in NICE TSD 17 to adjust for
minimum of age, BMI sex and comorbidity)

- Not an SR of comparative observational
studies

- Not an SR of comparative observational
studies

- Inadequate adjustment/matching (study must
use method set out in NICE TSD 17 to adjust for
minimum of age, BMI sex and comorbidity)

no adjustment/matching on BMI

- Not an SR of comparative observational
studies

- Study does not contain a relevant intervention

215



FINAL
Referral for bariatric surgery

Study

weight reduction after bariatric surgery vs. a
weight-loss program. The Israel journal of
psychiatry and related sciences 50(3): 194-200

Cardoso, Luis, Rodrigues, Dircea, Gomes,
Leonor et al. (2017) Short- and long-term
mortality after bariatric surgery: A systematic
review and meta-analysis. Diabetes, obesity &
metabolism 19(9): 1223-1232

Carlsson, Lena M S, Sjoholm, Kajsa, Karlsson,
Cecilia et al. (2017) Long-term incidence of
microvascular disease after bariatric surgery or
usual care in patients with obesity, stratified by
baseline glycaemic status: a post-hoc analysis
of participants from the Swedish Obese
Subjects study. The lancet. Diabetes &
endocrinology 5(4): 271-279

Ceriani, Valerio, Sarro, Giuliano, Micheletto,
Giancarlo et al. (2019) Long-term mortality in
obese subjects undergoing malabsorptive
surgery (biliopancreatic diversion and

biliointestinal bypass) versus medical treatment.

International journal of obesity (2005) 43(6):
1147-1153

Challapalli, Jothika, Maynes, Elizabeth J,
O'Malley, Thomas J et al. (2020) Sleeve
Gastrectomy in Patients with Continuous-Flow
Left Ventricular Assist Devices: a Systematic
Review and Meta-Analysis. Obesity surgery
30(11): 4437-4445

Chang, Catherine, Chang, Steven, Poles, Jillian
et al. (2021) The Impact of Bariatric Surgery
Compared to Metformin Therapy on Pregnancy
Outcomes in Patients with Polycystic Ovarian
Syndrome: a Systematic Review and Meta-
analysis. Journal of gastrointestinal surgery :
official journal of the Society for Surgery of the
Alimentary Tract 25(2): 378-386

Chang, S-H, Freeman, NL B, Lee, J A et al.
(2018) Early major complications after bariatric
surgery in the USA, 2003-2014: a systematic
review and meta-analysis. Obesity reviews : an
official journal of the International Association
for the Study of Obesity 19(4): 529-537

Chatzistergiou, T Konstantinos, Zervaki, D
Styliani, Derouich, Mohamed et al. (2021)

NICE guideline CG189 evidence review C: bariatric surgery July 2023

Reason for exclusion

Majority of participants had intervention not
listed in protocol

- SR not of a subgroup of interest

- Observational study on general obesity
population with no analysis based on subgroups
of interest (see protocol deviation for details)

- Observational study on general obesity
population with no analysis based on subgroups
of interest (see protocol deviation for details)

- Comparator in study does not match that
specified in protocol

- Not an SR of comparative observational
studies

- Not an SR of comparative observational
studies

- Not an SR of comparative observational
studies

216



FINAL
Referral for bariatric surgery

Study

Laparoscopic sleeve gastrectomy and
pregnancy outcomes: A systematic review.
European journal of obstetrics, gynecology, and
reproductive biology 256: 339-347

Chaves Pereira de Holanda, Narriane, de Lima
Carlos, Ingrid, Chaves de Holanda Limeira, Caio
et al. (2022) Fracture Risk After Bariatric
Surgery: A Systematic Literature Review and
Meta-Analysis. Endocrine practice : official
journal of the American College of
Endocrinology and the American Association of
Clinical Endocrinologists 28(1): 58-69

Chen, Jian-Han, Wei, Yu-Feng, Chen, Chung-
Yen et al. (2021) Decreased Long-Term
Respiratory Infection Risk After Bariatric
Surgery: a Comprehensive National Cohort
Study. Obesity surgery 31(2): 499-507

Chen, Yufei, Chen, Lijia, Ye, Lingxia et al.
(2021) Association of Metabolic Syndrome With
Prevalence of Obstructive Sleep Apnea and
Remission After Sleeve Gastrectomy. Frontiers
in physiology 12: 650260

Cheng, Ji, Gao, Jinbo, Shuai, Xiaoming et al.
(2016) The comprehensive summary of surgical
versus non-surgical treatment for obesity: a
systematic review and meta-analysis of
randomized controlled trials. Oncotarget 7(26):
39216-39230

Clapp, Benjamin, Wynn, Matthew, Martyn, Colin
et al. (2018) Long term (7 or more years)
outcomes of the sleeve gastrectomy: a meta-
analysis. Surgery for obesity and related
diseases : official journal of the American
Society for Bariatric Surgery 14(6): 741-747

Coblijn, Usha K, Goucham, Amin B, Lagarde,
Sjoerd M et al. (2014) Development of ulcer
disease after Roux-en-Y gastric bypass,
incidence, risk factors, and patient presentation:
a systematic review. Obesity surgery 24(2): 299-
309

Cohen, Ricardo V., Petry, Tarissa Beatrice
Zanata, Aboud, Cristina Mamedio et al. (2021)
Renoprotective effects of the combination of
empagliflozin and liraglutide compared with
roux-en-y gastric bypass in early-stage diabetic

Reason for exclusion

- SR not of a subgroup of interest

- Outcome reported does not match that
specified in protocol

- Comparator in study does not match that
specified in protocol

- Systematic review of RCTs, references
checked

- Not an SR of comparative observational
studies

- Not an SR of comparative observational
studies

- Study included people with type 2 diabetes

NICE guideline CG189 evidence review C: bariatric surgery July 2023

217



FINAL
Referral for bariatric surgery

Study

kidney disease: A post hoc analysis of the
microvascular outcomes after metabolic surgery
(moms) randomized controlled clinical trial.
Diabetes Care 44(10): e177-e179

Cohen, Ricardo; Sforza, Noelia S; Clemente,
Romina G (2021) Impact of Metabolic Surgery
on Type 2 Diabetes Mellitus, Cardiovascular
Risk Factors, and Mortality: A Review. Current
hypertension reviews 17(2): 159-169

Colquitt, Jill L, Pickett, Karen, Loveman, Emma
et al. (2014) Surgery for weight loss in adults.
The Cochrane database of systematic reviews:
cd003641

Conley, Marguerite M, McFarlane, Catherine M,
Johnson, David W et al. (2021) Interventions for
weight loss in people with chronic kidney
disease who are overweight or obese. The
Cochrane database of systematic reviews 3:
cd013119

Consalvo, Vincenzo; Canero, Antonio; Salsano,
Vincenzo (2017) Bariatric Surgery and Infertility:
A Prospective Study. Surgical technology
international 31: 327-330

Cornejo-Pareja, Isabel, Molina-Vega, Maria,
Gomez-Perez, Ana Maria et al. (2021) Factors
Related to Weight Loss Maintenance in the
Medium-Long Term after Bariatric Surgery: A
Review. Journal of clinical medicine 10(8)

Cosentino, Claudia, Marchetti, Cristiano,
Monami, Matteo et al. (2021) Efficacy and
effects of bariatric surgery in the treatment of
obesity: Network meta-analysis of randomized
controlled trials. Nutrition, metabolism, and
cardiovascular diseases : NMCD 31(10): 2815-
2824

Courcoulas, Anita P, Johnson, Eric, Arterburn,
David E et al. (2021) Reduction in Long-term
Mortality after Sleeve Gastrectomy and Gastric
Bypass Compared to Non-surgical Patients with
Severe Obesity. Annals of surgery

Currie, Andrew C, Askari, Alan, Fangueiro, Ana
et al. (2021) Network Meta-Analysis of Metabolic
Surgery Procedures for the Treatment of

NICE guideline CG189 evidence review C: bariatric surgery July 2023

Reason for exclusion

- Review article but not a systematic review

- Systematic review of RCTs, references
checked

- Systematic review of RCTs, references
checked

- Inadequate adjustment/matching (study must
use method set out in NICE TSD 17 to adjust for
minimum of age, BMI sex and comorbidity)

- Review article but not a systematic review

Quantitative data on wrong comparison -
surgery vs surgery

- Systematic review of RCTs, references
checked

- Observational study on general obesity
population with no analysis based on subgroups
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Appendix L — Research recommendations — full details

Research recommendation 1

What is the effectiveness and cost effectiveness of bariatric surgery in achieving weight loss
and improving treatment outcomes in people who are unable to receive treatment for other
health conditions (such as, joint replacement surgery or fertility treatment) because they are
living with obesity?

Why this is important

In this review, evidence on effectiveness and cost effectiveness of bariatric surgery across
different subpopulations was used to inform the appropriate referral criteria for bariatric
surgery. No evidence on the effectiveness of bariatric surgery was identified in people who
are unable to receive treatment because of their obesity. This can include people who may
require kidney transplant, fertility treatment and hip or joint replacement surgery. They also
noted that based on current referral criteria, people in this group may find it difficult to get
referred to bariatric surgery.

The committee noted that in practice, people are often urged to lose weight before receiving
treatments for other conditions, however as no evidence was identified in this subpopulation,
the committee highlighted the importance of further research in this group. The committee
also noted that robust, longitudinal evidence is also required to show how surgery may
impact the outcome of other treatments received after bariatric surgery.

Rationale for research recommendation

Importance to ‘patients’ or the population People are often urged to lose weight before
receiving other treatments for conditions such as
kidney transplant and fertility treatment.

If robust evidence is identified on the
effectiveness of bariatric surgery in achieving
weight loss outcomes and improvement in
treatment outcomes, people who may currently
find it difficult to receive bariatric surgery may
benefit as it means they are able to receive their
desired treatment which can improve their
quality of life.

Relevance to NICE guidance People who are unable to receive treatment
because of their obesity cannot currently receive
bariatric surgery based on existing
recommendations. New recommendations were
developed to highlight examples of conditions
that can be improved due to weight loss, but
further research is required in people who are
unable to receive treatment because of their
obesity.

Relevance to the NHS People who may have previously been denied
assessment for bariatric surgery can be
considered in the future if further research is

identified.
National priorities High
Current evidence base Minimal long-term data
Equality considerations None known
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Modified PICO table
Population

Intervention

Comparator

Outcome

Study design
Timeframe
Additional information

People living with obesity who are unable to
receive treatment because they are living with
obesity for example, kidney transplant, fertility
treatment, hip/ joint replacement.

Subgroups:

People from minority ethnic groups:
e Black African/ Caribbean

e Asian (South Asian, Chinese, any other
Asian background)

e Other ethnic groups (Arab, any other ethnic
group)
e Multiple/mixed ethnic group

Bariatric Surgery including:
e Roux-en-Y gastric bypass

¢ Mini gastric bypass / one-anastomosis gastric
bypass

e Sleeve gastrectomy
e Gastric band

Biliopancreatic diversion (with duodenal
switch)

No treatment

Standard care

Non-surgical intervention for obesity
Measures of weight change (including change
in weight or BMI)
e Intervention outcomes such as:

o success rate of intervention received after
bariatric surgery.

o Improvement in condition (e.g., improvement
in fertility outcomes)

¢ Health related quality of life

e Mortality (perioperative and at the latest time
point in the study)

e Adverse events

¢ Revision rates (reversal or conversions to
normal or other procedures)

Observational study
Long term
None
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Research recommendation 2

What is the effectiveness and cost effectiveness of bariatric surgery in achieving weight loss
and maintaining a healthier weight in adults from minority ethnic family backgrounds who are
living with obesity?

Why this is important

People from minority ethnic family backgrounds are affected by obesity related comorbidities
at lower BMI levels because they have higher central adiposity at the same BMI than people
with other family backgrounds. In this review, evidence on effectiveness and cost
effectiveness of bariatric surgery across different subpopulations was used to inform the
appropriate referral criteria for bariatric surgery. However, no evidence for the effectiveness
of bariatric surgery in people of different family backgrounds was identified.

Based on their understanding of current clinical practice, the committee stated that
assessment for bariatric surgery can be considered in people of South Asian, Chinese, other
Asian, Middle Eastern, Black African or African-Caribbean family background at a lower BMI
(reduced by 2.5 kg/m?). However, the committee stated that robust, longitudinal evidence is
needed for the use of lower BMI thresholds (reduced by 2.5 kg/m?) and also to see if there
are other more appropriate BMI thresholds for bariatric surgery in this population.

Rationale for research recommendation

Importance to ‘patients’ or the population No evidence identified on the effectiveness of
bariatric surgery in people from minority ethnic
family backgrounds. Further research is required
to identify appropriate BMI thresholds for
bariatric surgery in this population.

Relevance to NICE guidance People from minority ethnic family backgrounds
are affected by obesity related comorbidities at
lower BMI levels. Further research is needed to
draft stronger recommendations for these
population groups.

Relevance to the NHS The outcome would affect the number of people
offered referral for assessment for bariatric
surgery.

National priorities High

Current evidence base Minimal long-term data

Equality considerations As people from minority ethnic family

backgrounds are affected by obesity related
comorbidities at a lower BMI threshold, it is
important to identify if lower BMI thresholds
should be recommended for BAME groups.
BAME groups are frequently underrepresented
in clinical trials and therefore it is important to
promote further research in this population.

Modified PICO table
Population People from minority ethnic groups:
e Black African/ Caribbean

e Asian (South Asian, Chinese, any other
Asian background)
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Intervention

Comparator

Outcome

Study design
Timeframe
Additional information

e Other ethnic groups (Arab, any other ethnic
group)
e Multiple/mixed ethnic group

Subgroups:

o Different BMI thresholds (e.g., BMI
thresholds for people from white family
backgrounds lowered by 2.5 kg/m?2 or more)

e Comorbidities including:
o Non-alcoholic fatty liver disease
o Sleep apnoea
o Severe Asthma
o Cardiovascular disease
o ldiopathic intracranial hypertension
o Depression/anxiety
Bariatric Surgery including:
¢ Roux-en-Y gastric bypass

e Mini gastric bypass / one-anastomosis gastric
bypass

e Sleeve gastrectomy
e Gastric band
¢ Biliopancreatic diversion (with duodenal
switch)
No treatment
Standard care
e Non-surgical intervention for obesity

e Measures of weight change (including change
in weight or BMI)

e Health related quality of life

e Mortality (perioperative and at the latest time
point in the study)

e Adverse events

¢ Revision rates (reversal or conversions to
normal or other procedures)

Observational study
Long term

Subgroup analysis by BMI categories, if
possible.
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