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Comparing the safety and efficacy of sleeve
gastrectomy versus Roux-en-Y gastric bypass in
elderly (> 60 years) with severe obesity: an umbrella

systematic review and meta-analysis
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Background: Today, bariatric surgeons face the challenge of treating older adults with class Il obesity. The indications and \
outcomes of Roux-en-Y gastric bypass (RYGB) versus sleeve gastrectomy (SG) also constitute a controversy.

Methods: PubMed, Web of Science and Scopus were searched to retrieve systematic reviews/meta-analyses published by 1
March 2022. The selected articles were qualitatively evaluated using A Measurement Tool to Assess systematic Reviews
(AMSTAR).

Results: An umbrella review included six meta-analyses retrieved from the literature. The risk of early-emerging and late-
emerging complications decreased by 55% and 41% in the patients underwent SG than in those receiving RYGB, respectively.
The chance of the remission of hypertension and obstructive sleep apnoea, respectively increased by 43% and 6%, but type-2
diabetes mellitus decreased by 4% in the patients underwent RYGB than in those receiving SG. RYGB also increased excess
weight loss by 15.23% in the patients underwent RYGB than in those receiving SG.

Conclusion: Lower levels of mortality and early-emerging and late-emerging complications were observed in the older adults

recurrence of obesity-related diseases

undergoing SG than in those receiving RYGB, which was, however, more efficient in term of weight loss outcomes and
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Introduction

The social burden of severe obesity in older adults turns

131 with the globally-growing prevalence of obesity
[4-7]

heavier
with age

Aging coupled with lack of exercise is associated with
overall poor health through gradually lowering muscle
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HIGHLIGHTS

e Complications were more in the older adults undergoing
sleeve gastrectomy than Roux-en-Y gastric bypass
(RYGB).

e RYGB was more efficient in term of weight loss outcomes
in older adults.

e RYGB reduced the risk of remission of type-2 diabetes
mellitus.

proteins, increasing visceral fat and resistance to insulin, and
causing atherosclerosis, nutritional deficiency, cognitive
decline and frailty. Bariatric and metabolic surgeries (BMS)
appear the most promising solution to the comorbidities
inflicted upon different age groups, especially geriatric popu-
lations with class IIT obesity!®l,

Over the past decade, the frequency of BMS in older adults has
increased by three-fold to 10% of the total bariatric procedures
performed annually!®'°!, Bariatric surgeons face the challenge of
treating class III obesity, especially in older adults!!>'%!,

Although sleeve gastrectomy (SG) is the most common BMS
around the world™!] there is no consensus on SG, as the first
choice in elderly patients with severe obesity.

Both Roux-en-Y gastric bypass (RYGB) and SG with low risk
for complications can decrease weight, treat obesity-associated
disorders and improve quality of life"*!, even in older adults!™!.
Nevertheless, differences between SG and RYGB in terms of
middle- and long-term postoperative outcomes have yet to be
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elucidated in this age group!®!. There are some concerns about o

BMS in this population and the outcomes are still debated!'”! and g 3 = 2 s 2 2 F
there is a lack of studies due to issues in this age group compared <

to the younger adults. 5.

Research suggests a higher mortality caused by BMS and g8 g g o 8 8 2 g
fewer benefits such as weight loss in older adults compared to the § *E g > = = = = =
young!'82%. Systematic reviews of pooled analyses, however, ©
reported low rates of mortality and complications and successful =5 &
weight loss outcomes in patients older than 60-65 years?"?2], £5 g
Given the concern over the indications and outcomes of RYGB in £ g ;_,',’ 8 8 8 8 8 8
older adults with class III obesity, comparative analyses are g R
required to be conducted using other procedures in different age ==
groups! 2324, - >

The meta-analyses so far conducted to compare RYGB with 28
SG825261 have failed to determine definitive guidelines and 288 & & & 8 8
optimal procedures for comparing the two methods in terms of ER
safety and efficacy in older adults. The present umbrella review s
and meta-analysis was conducted to systematically evaluate the 23
context and quality of relevant articles and compare SG with = g 8 8 8 8 8 8
RYGB in terms of safety, weight loss and obesity-associated S a
disorders in aged patients requiring bariatric surgery.

é’ é E 8 8 8 =] 3 =
€3 8|> > > = > =
Materials and methods 3 e
This umbrella review was performed according to the guidelines Tg8
stipulated by the Joanna Briggs Institute”!. This work has been " % g 5 8 8 g8 8 8 8
reported in line with Preferred Reporting Items for Systematic E E® g
Reviews and Meta-Analyses (PRISMA) and Assessing the =
methodological quality of systematic reviews (AMSTAR) E BEE
8= 3
Guidelines®®!. The study protocol was registered at the = 28%E 8 &8 8 8 8 8
Prospective Register of Systematic Reviews (PROSPERO). In 588
addition, this review was registered in Research Registry UIN. . =
SElc 5 8 = 8 3
Search strategy [ g = > > = > >
The keywords used to search in the titles and abstracts of the =°
systematic reviews/meta-analyses published by 1 March 2022 in . E 2
PubMed, Web of Science and Scopus comprised “severe obesity™, R 2l 2 & 8 & 8
“obesity surgery”, “sleeve gastrectomy”, “bariatric surgery”, @ § 3
“Roux-en Y Gastric Bypass”, “older adults”, “meta-analysis”
and their combination. The bibliography of all the selected arti- 286
cles was hand searched to find the eligible articles. After removing 2 8
duplicate articles, qualitatively evaluating the remaining ones by B2 g 8 8 & 8 8
two of the reviewers yielded an AMSTAR score of at least 102°) g g
(Table 1). Figure 1 shows the flowchart of the umberella review. °=
‘/; = s >
Statistical analysis ] 288l . o o @ o«
. I ® EHgeglz 2 =2 2 £ 2
The pooled odds ratios (ORs) of the outcomes of bariatric sur- g ge2s _
geries, that is RYGB and SG, were considered the main measure 8 @ £
of the effect/effect size. Cochrane’s Q test and I” used to compare £ = E
the articles respectively showed a significant heterogeneity in the 2 S § §", 8 2 2 2 = =2 g
meta-analyses and heterogeneity of 0-100%. The random- S by g3 = s
effects model was used to estimate the dichotomous outcome and E - %
pooled ORs as the main index at a 95% CI. The mean difference 5 - 2 ° g
(MD) was also used to obtain excess weight loss (EWL) based on ° 52|18 8 8 8 8 8 s
the DerSimonian-Laird approach. A forest plot was employed to § 8" E
present the pooled ORs of the outcomes of RYGB and SG and - é ® - £
Begg’s test to assess publication bias. The number of articles % = 0|22 o8 gg\ )@\_ £ 2 |8
being below 10 made meta-regression and funnel plots inap- I‘! %’ 2 é = g sEBstocgda =
plicable to publication bias assessments®®!. The data were < e &6 2 & &5 = =
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<

~N
o Extracting data from eligible meta-analyses based on the protocol
J
-
e Assessing the selected meta-analyses based on the AMSTAR
S
N
* Merging data with the same outcome
=4
3
¢ Interpreting the results using forest plots for each outcome
e Concluding from the pooled estimation

Figure 1. Flowchart of the umberella review.

analyzed in Stats13 by reporting only the mean quantitative
variables. The umbrella review was performed through weighting
each study by their sample size.

Data extraction

The data independently extracted from the articles by two
reviewers included author names, year of publication, number of
primary studies, sample size, early complications, late morbidity,
total complications, mortality, early readmission, reoperation,
total weight loss, EWL, obstructive sleep apnoea, hypertension
and type-2 diabetes mellitus (T2DM). A third investigator inde-
pendently resolved potential conflicts between the findings of the
two reviewers (Tables 2, 3).

Results

Twenty records were found from our literature search. Of these,
14 were excluded after full-text screening. Totally, we selected six
meta-analyses to run umbrella meta-analysis (Fig. 2).

Early complications for SG vs. RYGB in elderly

Pooled estimation of a meta-analysis of odds ratio studies
reported an OR of 0.45, that is in patients undergoing SG, the
chance of early complications decrease by 55% (OR: 0.45, CI
95%: 0.28-0.71) compared to RYGB (Fig. 3).

Late complications for SG vs. RYGB in elderly

Pooled estimation of a meta-analysis of odds ratio studies
reported an OR of 0.59, meaning that in patients undergoing SG,
the risk of late complications decreases by 41% (OR: 0.59, CI
95%: 0.52-0.68) compared to RYGB (Fig. 4).

Mortality for SG vs. RYGB in elderly

Pooled estimation of a meta-analysis of odds ratio studies
reported an OR of 0.45, that is in patients undergoing SG, the
chance of mortality decrease by 55% (OR: 0.45, CI 95%:
0.28-0.71) compared to RYGB (Fig. 5).

OSA remission after SG vs. RYGB in elderly

Pooled estimation of a meta-analysis of odds ratio studies
reported an OR of 0.94, that is in patients undergoing SG, the
chance of Obstructive sleep apnea (OSA) remission decreases
by 6% (OR: 0.94, CI 95%: 0.56-1.59) compared to RYGB
but it was not significant showing no difference between SG
and RYGB on OSA remission (Fig. 6).

Hypertension (HTN) remission after SG vs. RYGB in elderly

Pooled estimation of a meta-analysis of odds ratio studies
reported an OR of 0.57, that is in patients undergoing SG, the
chance of HTN remission decreases by 43% (OR: 0.57, CI 95%:
0.40-0.81) compared to RYGB (Fig. 7).

T2DM remission after SG vs. RYGB in elderly

Pooled estimation of a meta-analysis of odds ratio studies
reported an OR of 1.04, that is in patients undergoing SG the
chance of T2DM remission increases by 4% (OR: 1.04, CI 95%:
0.68-1.59) compared to RYGB but was not significant (Fig. 8).

Total complications after RYGB in elderly compared to
youngers than 60 years

Pooled estimation of a meta-analysis of odds ratio studies
reported an OR of 1.62, that is in patients undergoing RYGB
bariatric surgery, the chance of total complication increase by
62% (OR: 1.62, CI 95%: 1.25-2.10) in elderly compared to
youngers than 60 years(Fig. 9).

HTN remission after RYGB in elderly compared to youngers
than 60 years

Pooled estimation of a meta-analysis of odds ratio studies
reported an OR of 0.53, that is in patients undergoing RYGB
bariatric surgery, the chance of HTN remission decrease by 47 %
(OR: .53, CI 95%: 0.40-0.70) in elderly compared to youngers
than 60 years(Fig. 10).
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Characteristics of the included studies included in umbrella meta-analysis.

Total
Perioperative complication
morbidity (early Late (95% early 0SA DLP

First Author and No. primary Sample complications) morbidity confidence Mortality readmission Reoperation (95% HTN (95% T2DM(95% (95%

subject Year  studies size (95% ClI) (95% ClI) interval) (95% ClI) (95% ClI) (95% CI)  %TWL (95% Cl) %EWL (95% Cl) ClI) Cl) Cl) Cl)

Shenoy (SG vs. RYGB 2020 9 2240 0.71[0.44,1.13] 0.35[0.19, — 0.50 — — — 7.79 1.14 0.57 1.02
on young Vvs. 0.65] [0.15-1.70] [—23.96,8.38] [0.55, [0.35,0.93] [0.63,1.66]
elderly)® 2.34]

Chenxin Xu(RYGB vs. 2020 19 31941 1.75[1.51,2.04] 1.63[1.41, — early: 2.23 1.75 216 2 year 6.26 1 year 19.55 1.31 1.73 0.89 —
SG on Young vs. 1.88] [1.37-3.64], [1.48-2.06] [1.67-2.81] [—1.33,13.85], [14.65, 24.46], [0.60, [1.02,2.93] [0.37-2.13]
Elderly)!"? Late:1.22 3 year 4.97 2year 16.56  2.81]

[0.18, 8.06] [—2.34,12.27)  [0.05, 33.08]

Giordano (SG on 2020 i 2259 — — 1.71 [0.76, — — — — is —7.63 0.81 — — —
elderly vs. 3.83] [—13.19, [0.69,
youngen)©?! —2.08] 0.95]

Giordano (RYGB on 2018 7 3128 — — 1.51 6.12 — — — is-3.44[-520 — 1year0.57 — 1 year
elderly vs. [1.07-2.11] [1.08-34.43] t0 1.68] i2:0, [0.42, 0.76] 0.61
youngen)©"! p:0.77 [0.45,

0.83]

Marczuk (RYGB on 2019 9 4391 — — 1.88[1.07, 4.38[1.25, — — is-5.86[—9.15, — 033  064[042, —
elderly vs. 3.30] 15.31] —2.56] [0.14-0.74]  0.97]
youngen)®

Vallois® RYGB on 2020 1 6638 — — 1.70 [0.98, — — — — 1yearis —5.28 097 042[0.06, 051[0.30, —

elderly 2.94] [=7.49,-3.07] [0.58, 2.89] 0.87]
VS. 1.65]
younger

SGon 2020 9 26,118 — — 1.49[1.28, — — — — 1yearis—4.49 336 1.13[0.74, 1.69[0.79, 1.37
elderly 1.75] [—6.98,—2.01] [0.58, 1.74] 3.61] [0.85,
vs. 19.43] 2.19]
younger

EWL, excess weight loss; HTN, hypertension; SG, sleeve gastrectomy; RYGB,
TWL, total weight loss; DLP, dyslipidemia; OSA, Obstructive sleep apnea.

Roux-en-Y gastric bypass; T2DM, type-2 diabetes mellitus.
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Tabular representation of the reported outcomes of the meta-analyses.

Outcome Meta-analysis Studies Patients ES 95% lower Cl 95% upper Cl 12 % P
Early complications Shenoy et a/.*®! 9 2240 0.71 0.44 1.13 38 0.012
Chenxin Xu etal'? 19 31941 1.75 1.51 2.04 0 0.69
Late complication ~ Shenoy et a/.®% 9 2240 0.35 0.19 0.65 0 0.46
Chenxin Xu etall'? 19 31941 1.63 1.41 1.88 0 0.48
Total complication  Vallois et al®¥ for 11 6638 1.70 0.98 2.94 76 0.001
RYGB
Vallois et al®" for SG 9 26118 1.49 1.28 1.75 48 0.04
Giordano et a/%? 11 2259 1.71 0.76 3.83 83 <0.001
Giordano et al" 7 3128 1.51 1.07 2.1 0 0.99
Marczuk et al?®! 9 4391 1.88 1.07 3.30 50 0.05
Mortality Shenoy et al?! 9 2240 0.50 0.15 1.70 0 0.45
Chenxin Xu et al!"? 19 31941 Early: 2.23; late:  Early: 1.37; late: 0.18 Early: 3.64; late: 8.06 Early: 37; late: 56 Early: 0.19; late: 0.10
1.22
Giordano et al®" 7 3128 6.12 1.08 34.43 44 0.13
Marczuk et al2®! 9 4391 438 1.25 15.31 18 0.3
Early readmission ~ Chenxin Xu et a/['? 19 31941 1.75 1.48 2.06 0 0.53
Reoperation Chenxin Xu etal'? 19 31941 2.16 1.67 2.81 12 0.34
%TWL Chenxin Xu etal'® 19 31941 2 years: 6.26; 2 years: —1.33; 2 years: 2.34; 2 years: 80; 2 years: 0.03; 3 years:
3 years: 4.97 3 years: 13.85 3 years: 12.27 3 years: 95 <0.001
%EWL Shenoy et al®! 9 2240 7.79 —23.96 8.38 90 <0.001
Chenxin Xu etal'? 19 31941 1year 19.55;  1year 14.65; 2 years: 1 year 24.46; Early: 28; late: 80 Early: 0.24; late: 0.02
2 years: 16.56 0.05 2 years: 33.08
Giordano et a/*? 11 2259 —763 —13.19 —2.08 84 <0.001
Giordano et al®" 7 3128 —3.44 -5.20 —-1.68 0 0.87
Marczuk et al2®! 9 4391 —5.86 —-9.15 —2.56 0 0.77
Vallois et al®* for 11 6638 —-528 —7.49 -3.07 0 0.71
RYGB
Vallois eta/®¥forSG 9 26118 —4.49 -6.98 —2.01 0 0.74
DLP Giordano et al" 7 3128 0.61 0.45 0.83 0 0.54
Vallois et al® for SG 9 26118 1.37 0.85 2.19 46 0.15
T2DM Shenoy et al®! 9 2240 1.02 0.63 1.66 0 0.66
Chenxin Xu etall'? 19 31941 0.89 0.37 2.13 57 0.10
Marczuk et al2®! 9 4391 0.64 0.42 0.97 0 0.54
Vallois et al®¥ for 11 6638 0.51 0.30 0.87 — —
RYGB
Vallois et al® for SG 26,118 1.69 0.79 3.61 82 <0.001
HTN Shenoy et al®! 9 2240 0.57 0.35 0.93 0 0.58
Chenxin Xu etal™? 19 31941 1.73 1.02 2.93 0 0.38
Giordano et al" 7 3128 0.57 0.42 0.76 42 0.14
Marczuk et al?®! 9 4391 0.33 0.14 0.74 61 0.08
Vallois et al®* for 11 6638 0.42 0.06 2.89 — —
RYGB
Vallois et al® for SG 9 26118 1.13 0.74 1.74 39 0.16
0SA Shenoy et al®% 9 2240 1.14 0.55 2.34 0 0.70
Chenxin Xu etall'? 19 31941 1.31 0.60 2.81 0 0.56
Giordano et a/*? 11 2259 0.81 0.69 0.95 0 0.96
Vallois et al.®* for 11 6638 0.97 0.58 1.65 91 <0.001
RYGB
Vallois et al® for SG 9 26118 3.36 0.58 19.43 — —

EWL, excess weight loss; HTN, hypertension; SG, sleeve gastrectomy; RYGB, Roux-en-Y gastric bypass; T2DM, type-2 diabetes mellitus.

TWL, total weight loss; DLP, dyslipidemia; OSA, Obstructive sleep apnea.

Mortality after RYGB in elderly compared to youngers than
60 years

Pooled estimation of a meta-analysis of odds ratio studies reported
an OR of 4.91, that is in patients undergoing RYGB, the chance of
mortality increases by 4.91 times (OR: 4.91, CI 95%: 1.78-13.56)
in elderly compared to youngers than 60 years (Fig. 11).

T2DM remission after RYGB in elderly compared to youngers
than 60 years

Pooled estimation of a meta-analysis of odds ratio studies reported
an OR of 0.59, that is in patients undergoing RYGB, the chance of
T2DM remission decreases by 41% (OR: .59, CI 95%: 0.42-0.82)
in elderly compared to youngers than 60 years(Fig. 12).
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Articles identified through the databases and
other sources (n=25)

1

Articles after duplicates removed (n =20)

!

Articles eligible after full-text screening (n =6)

|

Articles eligible after full-text screening
included in umbrella meta-analysis (n =6)

[ Included ][ Screening Ildentification]

Figure 2. Preferred Reporting ltems for Systematic Reviews and Meta-Analyses.

Study

D OR (95% CI) Weight %
Shenoy et al, 2020 & 0.50 (0.15, 1.70) 14.03
Chenxin Xu et al, 2020 —_—— 0.44 (0.27, 0.72) 85.97

Overall (I-squared = 0.0%, p = 0.848) <> 0.45 (0.28, 0.71) 100.00

.15 1 6.67

Figure 3. Forest plot to show risk of early complications for sleeve gastrectomy vs. Roux-en-Y gastric bypass in elderly. OR, odds ratio; OSA, Obstructive sleep
apnea.

Study
D OR (95% Cl)  Weight %
¥
E
Shenoy etal, 2020  ee—— 0.35 (0.19, 0.65) 4.87
1
Chenxin Xu et al, 2020 - 0.61(0.53,0.70) 95.13
Overall (-squared = 66.5%, p = 0.084) @ 0.59 (0.52, 0.68) 100.00
'
:
i
H
H
[ [

A9 1 5.26
Figure 4. Forest plot to show risk of late complications for sleeve gastrectomy vs. Roux-en-Y gastric bypass in elderly. OR, odds ratio.
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Study
D OR (95% CI) Weight %

Shenoy et al, 2020

050(0.15,1.70)  14.03

.

Chenxin Xu et al, 2020 044 (0.27,072) 8597

Overall (l-squared = 0.0%, p = 0.848) 0.45 (0.28,0.71) 100.00

0

R 1 667
Figure 5. Forest plot to show risk of mortality for sleeve gastrectomy vs. Roux-en-Y gastric bypass in elderly. OR, odds ratio.

Study
ID OR (95% CI)  Weight %
Shenoy et al, 2020 %- 1.14 (0.55,2.34) 5242

Chenxin Xu et al, 2020

{ . 0.76 (0.35, 1.60) 47.58

s
Overall (I-squared = 0.0%, p = 0.449) < 0.94 (0.56, 1.59) 100.00

35 1 2.86
Figure 6. Forest plot to show chance of OSA remission for sleeve gastrectomy vs. Roux-en-Y gastric bypass in elderly. OR, odds ratio.

Study
D OR (95% Cl) Weight %

Shenoy et al, 2020 0.57(0.35,0.93) 5351

Chenxin Xu et al, 2020

0.57 (0.34,0.07)  46.49

Overall (l-squared = 0.0%, p = 1.000) 0.57 (0.40, 0.81)  100.00

34 1 294

Figure 7. Forest plot to show chance of hypertension remission for sleeve gastrectomy vs. Roux-en-Y gastric bypass in elderly. OR, odds ratio.
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Study

ID OR (95% CI) Weight %
;

Shenoy et al, 2020 - 1.02 (0.63, 1.66) 76.50

Chenxin Xu et al, 2020

Overall (I-squared = 0.0%, p = 0.854) <

-4~ ) 1.12 (0.47,2.70)  23.50

1.04 (0.68, 1.59)  100.00

37 1 27
Figure 8. Forest plot to show chance of type-2 diabetes mellitus remission after sleeve gastrectomy vs. Roux-en-Y gastric bypass in elderly. OR, odds ratio.

Study
ID OR (95% CI) Weight %
Giordano et al, 2018 —_— 151 (1.07, 2.11)57.29
Marczuk et al, 2019 : g 1.88 (1.07, 3.30)20.82
Vallois et al, 2020 ; 1.70 (0.98, 2.94)21.89
Overall (l-squared=0.0%, p=0.793) Q 1.62 (1.25, 2.10)100.00
[ ' |
303 1 33

Figure 9. Forest plot to show total complications after Roux-en-Y gastric bypass in elderly compared to youngers than 60 years. OR, odds ratio.

Study
ID OR (95% Cl) Weight %
Giordano et al, 2018 — 0.57 (0.42, 0.76) 86.93
Marczuk et al, 2019 —_— 0.33 (0.14, 0.74) 11.03
Vallois et al, 2020 ( . g 0.42 (0.06, 2.89) 2.04
Overall (I-squared = 0.0%, p = 0.466) <> 0.53 (0.40, 0.70) 100.00
I I
.06 1 16.7

Figure 10. Forest plot to show hypertension remission after Roux-en-Y gastric bypass in elderly compared to youngers than 60 years. OR, odds ratio.
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Study
ID OR (95% CI) Weight %

Giordano et al, 2018

6.12(1.08, 34.43) 34.37
Marczuk et al, 2019 4.38 (1.25,15.31) 65.63

Overall (l-squared = 0.0%, p = 0.759) 4.91(1.78,13.56) 100.00

.029 1 34.4
Figure 11. Forest plot to show mortality after Roux-en-Y gastric bypass in elderly compared to youngers than 60 years. OR, odds ratio.

Study
D OR (95% CI) Weight %

Marczuk et al, 2019

0.64 (0.42,097)  61.80

Vallois et al, 2020

Overall (l-squared = 0.0%, p = 0.511) @ 059 (0.42,0.82)  100.00

3 1 3.33

051(0.30,0.87)  38.20

[ J

Figure 12. Forest plot to show type-2 diabetes mellitus remission after Roux-en-Y gastric bypass in elderly compared to Youngers than 60 years. OR, odds ratio.

Study
D OR (95% Cl) Weight %
Giordano et al, 2020 —e } 1.71(0.76, 3.83) 3.60

Vallois et al, 2020 1.49 (1.28,1.75) 96.40

Overall (-squared = 0.0%, p = 0.743) 1.50 (1.28, 1.75) 100.00

g

I I
261 1 383

Figure 13. Forest plot to show total complications after sleeve gastrectomy in elderly compared to youngers than 60 years. OR, odds ratio.
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Study
D OR (95% Cl)  Weight %
Giordano et al, 2020 - 0.81(0.69,095) 99.18
Vallois et al, 2020 - + 3.36 (0.58, 19.43) 0.82
i
Qverall (l-squared = 60.0%, p =0.114) 0 0.82 (0.70,0.96) 100.00
I I
0515 1 194

Figure 14. Forest plot to show OSA remission after sleeve gastrectomy in elderly compared to youngers than 60 years. OR, odds ratio; OSA, Obstructive sleep
apnea.

Younger Elderly Mean diff. Weight
Study N Mean SD N Mean SD with 95% Cl (%)
Dunkle-Blatter Stephanie et al, 2007 527 60.1 174 61 549 166 —— 520[ 0.61, 9.79] 9.59
Montastier Emilie et al, 2016 182 843 21 45 77 19 ——=——— 7.30[ 057, 14.03] 4.63
Thereaux Jeremie et al, 2014 84 687 261 42 63 187 570 [-3.16, 14.56] 2.71
Kaplan et al., 2018 2,664 62.17 15.67 175 56.75 15.2 —— 5.42[ 3.03, 7.81] 29.92
Giordano et al, 2014 490 63.84 2878 59 59.4 4355 4.441-3.85,12.73] 3.09
Robert et al, 2014 48 76.65 4 24 737 45 B = 295[ 0.91, 4.99] 38.03
Wilkomm et al, 2010 1,374 778 19.9 100 748 214 —a— 3.00[-1.06, 7.06] 12.03
Overall <o 4.23[ 2.76, 5.70]

Heterogeneity: ° = 0.40, I” = 9.34%, H’ = 1.10
Test of 8, = 6 Q(6) = 3.88, p = 0.69
Testof 6 =0:z=5.64, p=0.00

r T T T 1
-5 0 5 10 15
Figure 15. Forest plot to show %excess weight loss mean difference following Roux-en-Y gastric bypass in youngers than 60 years compared to elderly.

Younger Elderly Mean diff. Weight

Study N Mean SD N Mean SD with 95% CI (%)
Hayashi et al, 2017 11 49.1 23.4 3 47.6 10 1.50 [ -26.26, 29.26] 2.23
Kaplan et al, 2018 2,962 46.76 15.55 204 42.21 17.83 [ | 455 2.32, 6.78] 14.36
Leivonen et al, 2011 43 50.3 205 12 456 223 —— 4.70[ -8.66, 18.06] 6.43
Van Rutte et al, 2013 73 528 16.1 62 52 11.4 - 0.80[ -3.99, 5.59] 12.74
Mizrahi et al, 2014 104 75 246 52 62 3.06 [ ] 13.00[ 12.11, 13.89] 14.80
Luppi et al, 2015 102 60 25 28 45 25 —i— 15.00 [ 4.55, 25.45] 8.25
Pequignot et al, 2015 84 73.5 25 42 51.8 25 —l— 21.70[ 12.44, 30.96] 9.13
Abbas et al, 2015 176 62 25 18 57.7 25 —— 4.30[ -7.83, 16.43] 7.15
Burchett et al, 2015 165 44 21 17 44 21 —— 0.00[-10.48, 10.48] 8.23
Gonzalez-Heredia et al, 2015 736 579 282 14 496 255 —a— 8.30[ -6.59, 23.19] 5.66
Navarrete et al, 2016 103 56.1 29.9 103 557 19.9 —— 0.40[ -6.54, 7.34] 11.00
Overall o 7.06[ 2.56, 11.56]

Heterogeneity: 1° = 35.39, I = 87.97%, H® = 8.31
Test of B, = 6;: Q(10) = 89.88, p = 0.00
Testof 6 =0:z=3.07, p=0.00
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Figure 16. Forest plot to show %excess weight loss mean difference following sleeve gastrectomy in youngers than 60 years compared to elderly.
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SG RYGB Mean diff. Weight
Study N Mean SD N Mean SD with 95% ClI (%)
Casillas etal, 2017 252 50.7 403 177 754 4179 —J -24.70 [ -32.57, -16.83] 13.97
Kaplan et al, 2018 29 4221 17.83 175 56.75 15.2 - -14.54 [ -20.67, -8.41] 14.82
O'Keefe et al, 2010 4 343 195 125 598 146 —— -25.50 [ -40.17, -10.83] 10.26
Ramirez et al, 2012 73 394 154 8 636 322 —— -24.20[-37.01, -11.39] 11.26
Casillas etal, 2017 252 50.7 5 177 754 6.2 [ | -24.70 [ -25.76, -23.64] 16.30
Elbahravy etal, 2018 78 51.6 59 18 59.1 235 - -7.50[-13.31, -1.69] 14.96
Daigle et al, 2016 5 495 109 12 558 193 —a— -6.30 [-24.52, 11.92] 8.54
O'Keefe et al, 2010 6 1033 24 157 891 187 —a— 14.20[ -1.20, 29.60] 9.89
Overall - -15.23 [ -22.93, -7.53]
Heterogeneity: 1° = 94.33, I = 89.82%, H = 9.83
Test of 6, = 6;: Q(7) = 68.79, p = 0.00
Testof 8 =0: z=-3.88, p = 0.00
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Figure 17. Forest plot to show %excess weight loss mean difference in elderly following sleeve gastrectomy vs. Roux-en-Y gastric bypass.

Total complications after SG in elderly compared to
youngers than 60 years

Pooled estimation of a meta-analysis of odds ratio studies
reported an OR of 1.5, that is in patients undergoing SG, the
chance of total complications increase by 50% (OR: 1.50, CI
95%: 1.28-1.75) in elderly compared to youngers than 60 years
(Fig. 13).

OSA remission after SG in elderly compared to youngers
than 60 years

Pooled estimation of a meta-analysis of odds ratio studies repor-
ted an OR of .82, that is in patients undergoing SG, the chance of
OSA remission decreases by 18% (OR: .82, CI 95%: 0.70-0.96)
in elderly compared to youngers than 60 years (Fig. 14).

%EWL following RYGB in youngers than 60 years compared
to elderly2%25:35-39]

MD of %EWL after RYGB showed that youngers experience an
extra 4.23%EWL compared to elderly people following RYGB
(MD: 4.23, CI 95%: 2.76-5.70) (Fig. 15).

%EWL following SG in youngers than 60 years compared to
elderly!®35-481

MD of %EWL following SG showed that youngers experience an
extra 7.06 % EWL compared to elderly people following SG (MD:
7.06, CI 95%: 2.56-11.56) (Fig. 16).

%EWL following SG vs. RYGB in elderly!'%-3%4%-52

MD of %EWL following SG vs. RYGB, showed that the
patients experience an extra 15.23%EWL following RYGB

Chenxin et al 2020 and Shenoy et al, 2020

Giordano et al 2018; Marczuk et al 2019 and Vallois et al 2020

o] 1

Outcomes related to SG vs. RYGB

Outcomes related to RYGB

2 3

m Outcomes related to SG

Figure 18. List of meta-analyses reporting outcomes related to only sleeve gastrectomy (SG), only Roux-en-Y gastric bypass (RYGB) and comparing SG

vs. RYGB.
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compared to SG (MD: -15.23, CI 95%: -22.93, -7.53), in
other word SG leads to 15.23%EWL less than RYGB (Fig. 17)
(Figure 18).

Discussion

In the last decades life expectancy has significantly increased in
the most developed countries, where the rates of obesity are also
constantly growing!*>**!. Moreover, the diffusion of minimally
invasive procedures and the improvement of perioperative
anaesthetic management allowed to perform bariatric interven-
tions in older patients.

For these reasons, there is currently a consistent body of lit-
erature proving that BMS can be safely and effectively performed
in patients older than 60 years’®>>!. Some evidences seem to sug-
gest that BMS has comparable results in younger and older
patients®®!, while other studies have proved longer hospital stay
and lower weight loss among patients older than 60 years®”!.
Moreover, no consensus has been reached regarding the best
procedure in terms of risks and outcomes.

SG is the most commonly performed procedure worldwide
and a recent article has demonstrated that in older patients is as
effective as in those younger than 60 years in terms of weight loss
and improvement of comorbidities up to 5 years of follow-up®*!.
Also, the meta-analysis of Giordano et al.*?! has underlined the
comparable results in terms of safety between older and younger
patients, even if lower weight loss was recorded for the
elderly ones.

On the other hand, a recent retrospective multi-institutional
study from France showed that 90-day complication rate maybe
higher for older patients undergoing RYGB when compared to
younger ones>l. Other articles did not find that older age was
related to higher risks after RYGB but lower weight loss was
demonstrated®.

A prospective trial® Thas also evaluate 1-year outcomes of SG
and RYGB in patients 65 years or older showing better weight
loss after the RYGB. Currently, only one paper is available on
one-anastomosis gastric bypass (OAGB) in this class of patients
showing that the one anastomosis bypass can be a good choice
because of its shorter operative time, higher efficacy and low
complication rate!®?!,

Serious morbidity following bariatric surgery is uncommon.
Since laparoscopic sleeve gastrectomy (LSG) is associated with
less adverse 30-day outcomes in comparison to RYGBP?! in
younger patients similar outcomes could be expected in the elder
population. Indeed, our analysis showed that SG significantly
decreases the risk of early and late complications and mortality in
patients older than 60 when compared to RYGB.

However, despite the vast body of literature on BMS in elder
patients, there are conflicting reports on complications. While
some studies have demonstrated that patients younger than 65
and older than or equal to 65 years had similar perioperative
morbidity and mortality after bariatric surgeryl®!), other
articles!'”! have reported that elderly patients have higher 30-day
odds of serious complications and 30-day mortality. The present
umbrella study further demonstrates that SG and RYGB both
have higher rates of complications and mortality in patients with
older than 65 years. In light of these increased risks, it is note-
worthy that SG decreases the percentage of late complications

[58]
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and death when compared to RYGB suggesting that restrictive
surgery maybe more appropriate in this class of individuals.

Moreover, little evidence has been published in septuagenar-
ians confirming slightly higher rates of postoperative complica-
tions compared with a younger population'®*®3l. Considering
these outcomes, updated guidelines on BMS®* concluded that
there is no upper patient-age limit to BMS and those older indi-
viduals who could benefit from BMS should be considered for
surgery after careful assessment of comorbidities and frailty.

In terms of metabolic outcomes, our umbrella research con-
firmed that both remissions from diabetes and weight loss were
effective in patients older than 65 years, but younger patients had
better results.

Longer duration of diabetes'®” causes an irreversible loss of
beta-cells. Thus, the metabolic mechanism of the RYGB is pre-
dictably less effective in the older age when compared to younger
patients. Interestingly, only HTN was significantly improved
after RYGB when compared to LSG in our study, while no
different effect was noted on OSAS and TD2M.

Several studies7°°™ have clearly demonstrated that the RYGB
provides better short and long-term weight loss than the LSG and
this finding was also confirmed for older patients by our umbrella
analysis.

Weight loss and maintenance is undoubtedly related to a reg-
ular physical activity after BMS!®>®3! and older individuals tend
to experience early fatigue and to exercise less regularly than
younger patients. However, all the available evidence and our
meta-analysis show that BMS is still effective even if it induces
lower %EWL results in the elderly population when compared to
subjects younger than 60 years.

Although this evidence needs to be confirmed by prospective
trials and have been partially previously reported by previous
single studies and meta-analysis, to the best of our knowledge, we
performed the first umbrella meta-analysis on this topic. The
umbrella construction allows drawing an overall conclusion over
conflicting results of previous meta-analyses.

The updated findings of this study provide insights into the
current state of the literature, based on a total of 75 elderly
patients included. A major constraint of this study is that the
weight loss outcomes and remission of comorbidities may have
been influenced by the varying operative techniques used for both
RYGB and SG. For instance, research has demonstrated that
creation a longer length of the biliopancreatic loop during RYGB
can result in greater weight loss and a higher likelihood of
remission from obesity-related medical problems'®*!. Another
limitation was that only three out of the six included meta-analyses
had investigated the effect of both LSG and RYGB on elderly
patients. Moreover, not all the outcome measures were studied in
the included papers, therefore all the forest plots include a number
of studies less than or equal to 3, and 10 of them include only 2
articles. Subsequently, despite the overall large sample size pro-
vided by the “umbrella meta-analysis”, the results of this paper
mainly rely on the outcomes of 3 previous meta-analyses.

[60]

Conclusion

This umbrella meta-analysis aims to settle different results of
previous single meta-analysis on MSB in patients older than
60 years. Our outcomes suggest that BMS provides satisfactory
outcomes in patients older than 60 years but with higher risks of
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complications. In the elderly population, SG is a safer surgical
option than RYGB, which on the contrary induces better weight
loss and remission of HTN.
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