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Introduction & Background: Obesity 1s a well-established risk
factor for gallstone (GS) formation

Mechanism of Gallstone Formation After Significant Weight Loss

Panel 1: Initial State Panel 2: Rapid/Significant Panel 3: Gallbladder Response Panel 4: Potential
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In individuals with
severe obesity
(SO), both rapid
weight loss and
Metabolic
Bariatric Surgery
(MBS) further
increase the
likelihood of GS
formation;
however, the true
incidence remains
unclear.




Objective and methods

« Objectives:

* 1.: To determine the pooled
incidence of de novo gallstone

formation following MBS

through a comprehensive

meta-analysis of recently
published studies.

e 2..... following GLP-1RA
treatment...
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and meta-analysis were
conducted, examining surgical
publications from 2015 to 2026
that reported postoperative GS
incidence following MBS or GLP-
1RA treatment.

Random -effect statistical model
was applied to calculate pooled
incidence rates, using the
inverse-variance method and
Freeman-Tukey double arcsine
transformation.




Prism-analysis

TORONTO/ U/

Identification of new studies via databases and reqgisters

Records removed before screening:

=
2 Records identified from: Duplicate records (n = 75)
é Databases (n = 668) —=~ Records marked as ineligible by automation
E Registers (n =0) tools (n=0)
] Records remaved for other reasons (n=0)
Records screened Records excluded
(n=593) (n=205)
2 l ; .
E Reports sought for retrieval Reports not retrieved
o (n=388) n=5)
’ I
Reports assessed for eligibility Reports excluded:
(n=383) not met criteria (n = 317)
Mew studies included in review
E (n = 66)
= Reports of new included studies
£ (n=0)
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Results 1.:

1. MBSarm:

TORONTO/ U/

The Future of Ob
From Weight Lo

Study or

Subgroup Events  Total Weight IV, Random, 95% CI IV, Random, 95% CI
Subgroup = 1

Dodan, Serhat and Dénder, Yunus 2025 13 135 1.4% 0.10[0.05; 0.16] ——

de Barros, F. and Compres Guichardo, E. et al 2025 78 565 1.7% 0.14[0.11;0.17] E

Alali, A. Q. A. and Alanazi, A. F. A. et al 2025 175 205  1.5%  0.85[0.80; 0.90] :

Haal, S. and Rondagh, D. et al 2020 233 1780  1.8% 0.13[0.12;0.15] =

Ko HY and Bea S et al 2025 152 28011 1.9%  0.01[0.00;0.01] :

Sen O and Galkoglu | et al 2021 4 141 1.4% 0.03[0.01;0.07] W

Sen O and Tiirkgapar AG and Yerdel MA 2020 48 128 1.4%  0.38 [0.29; 0.46] : ——
MNauck MA and Muus Ghorbani ML et al 2019 141 4668 1.9% 0.03[0.03:0.04] H ]

Sarwal A and Singh R and Wei G and Shen et al 2025 434 19765 1.9% 0.02[0.02:0.02] @ ]

Kazi MAI and Singh S and Hag N 2025 792 16026 1.9% 005[0.05005 HE

Alsheikhly MA and Alsheikhly A et al 2025 16 98 1.3% 0.16[0.10;0.25] ——

Abdelbaki T 2025 160 2539  1.8% 0.06[0.05; 0.07] :

Valdes-Suarez | and Tipismana-Ramirez et al 2025 69 386 1.7% 0.18[0.14;022) -

Lind R and Abich E and Neves R et al 2025 146 5061 1.9%  0.03[0.02: 0.03] [ +]

Demirpolat MT and Celikkaya MO et al 2025 56 228 1.6% 0.25[0.19;0.31] - —l—

Deycies Gaete L and Attila Csendes et al 2024 27 79 1.2% 0.34 [0.24; 0.48] : —a—
Marciniak C and Lenne X and et al 2023 1911 9323 1.9% 0.20[0.20:0.21]

Altalhi BA and Alsaqga BM and et al 2023 133 706  1.8% 0.19[0.16:0.22] = 3

Coogan AC and Williams MD and et al 2023 10333 337425 1.9%  0.03 [0.03; 0.03] [ ]

Kamal A and El Azawy M and Hassan TAA 2023 13 30 0.8% 0.43[0.25; 0.63] f —_——
Alsallamin | and Chakhachiro D et al 2023 8 177 1.5% 0.05[0.02; 0.08] -

Nogueiro J and Santos-Sousa H et al 2023 8 426 1.7% 0.02[0.01:004] B 1

Belgau | and Johnsen G et al 2023 77 481 1.7% 0.16[0.13; 0.20] -

Guman MSS et al 2022 32 88 1.2%  0.36 [0.26; 0.47] £ ——
Hashimoto K and Nagao Y et al 2022 14 61  1.1% 0.23[0.13; 0.35] ——

Haal S and Guman MSS et al 2022 33 357 1.7% 0.09[0.06; 0.13] L o

Shubayr N and Elbashir M et al 2022 35 57  1.1%  0.61[0.48; 0.74] 1 ——
Salman MA et al 2022 41 128 1.4%  0.32[0.24; 0.41) : ——

Petrola Chacén CG and Vilallonga R et al 2022 50 1292 1.8% 0.04 [0.03; 0.05] -

Golzarand M and Toolabi K et al 2022 96 1040 1.8% 0.08[0.08; 0.11] N

Dirnberger AS and Schneider R el al 2022 86 929 1.8% 0.09[0.07;0.11] o

Haal 5 and Guman MSS et al 2021 47 484  1.7%  0.10[0.07; 0.13] t

Andrés-lmaz A and Marti-Gelonch L et al 2021 29 280  1.6% 0.10[0.07;0.15] -

Gundogdu E and Guldogan E and Ozmen M 2021 10 408  1.7% 0.02[0.01;004] B ]

Alimogullar M and Bulus H 2021 21 47 1.0%  0.45[0.30; 0.60] : ——
Aldriweesh MA and Aljahdali GL et al 2020 3z 490 1.7%  0.07 [0.05; 0.09] B

Sakran N and Dar R et al 2020 21 46 1.0%  0.46 [0.31; 0.61] ] =
Pizza F and D'Antonio D et al 2020 24 95 1.3% 0.25[0.17; 0.35] P

Vural A and Goksu K and Kahraman et al 2020 36 66 1.1%  0.55[0.42; 0.67] : —R—
Alsaif FA and Alabdullatif FS et al 2020 25 686 1.8% 0.04[0.02;005 B

Alimogullan M and Bulug H 2020 41 111 1.3%  0.37[0.28; 0.47] : ——
Chahal-Kummen M and Salte OBK et al 2020 12 124 1.4% 0.10[0.05; 0.16] ——

Sneineh MA and Harel L et al 2020 36 559 1.7% 0.06[0.04; 0.09] B

Talha A and Abdelbaki T et al 2020 65 205 1.8% 0.22[0.17;027] ]

Csendes A and Csendes P et al 2019 34 79 1.2% 0.43[0.32; 0.55) { —
Nabil TM and Khalil AH and Gamal K 2019 40 100 1.3%  0.40[0.30; 0.50] : ——
Guzmén HM and Sepulveda M et al 2019 65 176 1.5%  0.37[0.30; 0.44] : ——
Coupaye M and Calabrese D et al 2019 13 46 1.0%  0.28 [0.17; 0.44] P
Machado FHF and Castro Filho HF et al 2019 18 50 1.0% 0.36[0.23; 0.51] i —
Coupaye M and Calabrese et al 2017 51 168  1.5% 0.30[0.23; 0.38] 1 ——

Abdallah E and Emile SH et al 2017 8 159 1.5% 0.05[0.02;0.10] -

Dakour Aridi H and Sultanem S et al 2016 24 319 1.6% 0.08[0.05; 0.11] i

Morais M and Faria G et al 2016 24 653 1.8% 0.04[0.02;005] B

Pineda O and Mayddn HG et al 2017 31 146 1.4%  0.21[0.15;0.29] —

Manatsathit W and Leelasinjaroen P et al 2016 48 96  1.3% 0.50[0.40; 0.60] : ——
Chang J and Corcelles R et al 2016 35 952  1.8%  0.04 [0.02; 0.05] f

Mishra T and Lakshmi KK et al 2016 114 1082 1.8% 0.11[0.09; 0.13] | H

Adams LB and Chang C et al 2016 3 29 0.7% 0.10[0.04; 0.28] — - —

Sioka E and Zacharoulis D et al 2014 5 106 1.3% 0.05[0.01;010] - :

Teivelis MP and Faintuch J et al 2007 10 36 0.8% 0.28[0.15 0.45] —
Total (95% CI) 440223 B89.6% 0.16 [0.14; 0.18] >

Heterageneity: Tau® = 0.0119; Chi® = 8530.97, df = 58 (P = 0); I° = 99.3%
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Results 2:

TORONTO/ U,

Total (95% CI) 440223 89.6%
Heterogeneity: Tau® = 0.0119; Chi® = B530.97, df = 59 (P = 0); I* = 99.3%

Subgroup = GLP-1RA

Charles-Nelson A and Lazzati A et al 2020 4382 196323  1.9%

Wilding, J. P. H. and Batterham, R. et al 2021 34 1306  1.8%
Wadden, T. A. and Bailey, T. S. et al 2021 15 407 1.7%
Garvey, W. T. and Batterham, R. L. et al 2022 4 148 1.4%
Lincoff, A. M. and Brown-Frandsen, K. et al 2023 245 8B03 1.9%
Rubino, D. and Abrahamsson, N. et al 2021 15 535 1.7%

Total (95% CI) 207522 10.4%
Heterogeneity: Tau® = 0.0001; Chi® = 16.42, df = 5 (P = 0.0057); I = 69.6%

Total (95% CI)
Prediction interval
Heterogeneily: Tau® = 0.0055; Chi® = 9136.52, df = 85 (P = 0); I” = 99.3%
Test for subgroup differences: Chi* = 228.58, di = 1 (P < 0.0001)

647745 100.0%
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0.16 [0.14; 0.18] g

0.02 [0.01; 0.01]
0.03 [0.02; 0.04]
0.04 [0.02; 0.06]
0.03 [0.01; 0.07]
0.03 [0.02: 0.03]
0.03 [0.02; 0.05]
0.03 [0.02; 0.03]

-mamyae

0.13 [0.12; 0.15] *
[0.05; 0.25]

0.2 0.4 0.6 0.8




Conclusion

Comparison of Gallstone Formation After Metabolic- and Bariatric Surgery Versus GLP-1RA Therapy
[ Bariatric Surgery [ GLP-1RA Therapy

GLP-1RA Therapy .

Metabolic & Bariatric Surgery

. GLP-1RA
GLP-1RA

( . ) receptor
Common Risk Factors (o)
® o
Rapid or significant weight loss Moderate @9 ‘
ol i Weight Loss
Changes in bile composition N
~ Key Differences @

® (B Rapid
o Weight Loss

. e

Surgery: greater/rapid weight loss,
marked bile stasis, higher gallstone

()

Increased Hepatic
T Cholesterol risk Mild Increase in
/HT Export . . Hepatic
GLP-1RA: mild-moderate weight Cholestarol
loss, lesser bile stasis, lower
gallstone risk
Gallbladder — Clinical Management L=y A
Hypomotility === \ : ‘
e Y 4 ——> Pre-emptive measures: ) \)| Possible
Altered Bile ursodeoxycholic acid post-surgery, | Gallbladder
Composition gallstone monitoring ' Effects
(e.g., supersaturation b Possible mild
with cholesterol) hypomotility

Moderate Increase in

Gallstone Risk

Increased Risk of Gallstone
Formation post-MBS (15%)

|

Lower than Surgery
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Gallstone formation
following MBS or GLP-
IRA therapy remains a
significant medium- and
long-term postoperative
complication. These
findings highlight the
continued need for clear
guidance on postoperative
gallstone surveillance and
prevention strategies in

individuals undergoing
MBS.
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