
Vol:.(1234567890)

Surgical Endoscopy (2023) 37:5236–5240
https://doi.org/10.1007/s00464-023-10015-y

1 3

Ursodeoxycholic acid for prevention of gallstone disease 
after laparoscopic sleeve gastrectomy: an Atlantic Canada perspective

Intekhab Hossain1 · Jane Brodie1 · Erin O’Brien1 · Katherine Tedman‑Aucoin2 · Diana Lawlor2 · Raleen Murphy1 · 
Laurie Twells3 · David Pace1 · Bradley Evans1 · James Ellsmere2

Received: 8 January 2023 / Accepted: 12 March 2023 / Published online: 23 March 2023 
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2023

Abstract
Background  Prophylactic ursodeoxycholic acid (UDCA) may be beneficial in reducing gallstone disease after bariatric sur-
gery. The American Society for Metabolic and Bariatric Surgery (ASMBS) 2019 guidelines recommend a 6-month course 
of UDCA for patients undergoing laparoscopic sleeve gastrectomy (LSG). This has not been adopted broadly. This study 
intends to assess the effect of routine UDCA administration following LSG on symptomatic gallstone disease.
Methods  We performed a retrospective chart review of patients who underwent LSG, between 2009 and 2019, at two tertiary 
care centers in Atlantic Canada. At one center, UDCA 250 mg oral twice daily was routinely prescribed following LSG 
for 6 months to patients with an intact gallbladder. At the other center, UDCA was not prescribed. Primary and secondary 
outcomes were cholecystectomy and endoscopic retrograde cholangiopancreatography (ERCP) rates. Compliance with and 
side effects of UDCA therapy were analyzed.
Results  A total of 751 patients were included in the study. Patients who had prior cholecystectomy or were lost to follow up 
were excluded. After exclusion criteria were applied, 461 patients were included for analysis: 303 in the UDCA group and 158 
in the group who did not receive UDCA. Cholecystectomy rate was not significantly associated with UDCA administration, 
however there was a trend towards less cholecystectomy in patients who received UDCA (8.3% vs. 13.9%, p = 0.056). ERCP 
rate was significantly lower in patients who received UDCA (0.3% vs 2.5%, p = 0.031). Rate of gallstone disease requiring 
intervention, either cholecystectomy or ERCP, was significantly decreased in patients who received UDCA (8.9% vs 15.8%, 
p = 0.022). The most common barriers to compliance with UDCA were cost (45.4%) and nausea (18.1%).
Conclusion  This is the first study to demonstrate lower rates of ERCP in patients receiving routine UDCA following LSG. 
Our findings support the ASMBS 2019 guidelines for administering UDCA after LSG for preventing gallstone disease.
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Obesity and rapid weight loss, factors common in the bari-
atric surgery population, are well-known risk factors for 
gallstone formation and associated complications including 
biliary colic, cholecystitis, choledocholithiasis, cholangitis, 

and gallstone pancreatitis. UDCA is a secondary bile acid 
that decreases bile saturation and increases gallbladder emp-
tying. Post-operative UDCA administration has been demon-
strated to reduce incidence of gallstone disease in bariatric 
surgery patients. Most studies to date assessed the benefits 
of UDCA for Roux-en-Y gastric bypass (RYGB) patients, 
showing a lower incidence of gallstone formation [1]. 
Despite multiple studies evaluating the effects of UDCA on 
gallstone disease in LSG patients, equipoise remains [2–4]. 
Additionally, clinical endpoints regarding gallstone disease 
are inconsistent with some studies using imaging evidence 
of gallstone development and others using symptomatic gall-
stone disease [3, 5].

The 2019 ASMBS guidelines recommend UDCA 500 mg 
once daily for 6 months in patients with an intact gallbladder 
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and no documented presence of gallstones or sludge under-
going LSG. This recommendation is based upon a prospec-
tive 1-year study in which most of the benefit was seen in 
patients undergoing RYGB. Thus, it is not widely adopted 
in the LSG group.

The purpose of this study was to assess the effect of rou-
tine UDCA administration following LSG on incidence of 
symptomatic gallstone disease requiring intervention; spe-
cifically, cholecystectomy and ERCP rates. Compliance rates 
of UDCA were also assessed.

Methods

We performed a retrospective cohort study including 751 
patients that underwent LSG at two Atlantic Canadian ter-
tiary referral centres in different health authorities, between 
June 1, 2009 and August 31, 2019. Patients were identified 
through the bariatric registry at each health authority. At 
both centres, LSG is the most common primary bariatric 
operation. At one centre UDCA 250 mg oral twice daily is 
routinely prescribed for six months following LSG. At the 
other centre UDCA is not prescribed following LSG.

Patients who underwent LSG at either center during the 
defined time-period were initially included. Past surgical 
history was recorded and patients who underwent cholecys-
tectomy prior to LSG were removed from the study group. 
Patients lost to follow up (4.55%) were removed from the 
study group.

Using the electronic medical record at each institution, 
data collection included patient characteristics, laboratory 
investigations and abdominal ultrasound (US) and/ or com-
puted tomography (CT) imaging reports, cholecystectomy 
and ERCP reports, UDCA prescription compliance, and 
bariatric surgery clinic notes including patient Body Mass 
Index (BMI). Compliance was defined as UDCA prescrip-
tion being filled in the prescription monitoring system. 
Abdominal imaging for gallstones were not routinely per-
formed preoperatively or postoperatively.

Primary outcome was cholecystectomy rate following 
LSG during the study period. Secondary outcomes included 
ERCP rate following LSG and overall rate of gallstone dis-
ease requiring intervention following LSG.

Approval was obtained from the provincial Health 
Research Ethics boards.

Statistical analysis

Data were entered into SPSS version 28 for analysis. Stu-
dent’s t-test and analysis of variance were used for continu-
ous variables. Chi-square or Fisher’s exact test were per-
formed for nominal variables, as appropriate. Univariate 
analysis was performed to identify factors associated with 

outcomes of interest. Logistic regression was utilized to 
identify factors independently associated with outcomes of 
interest, using a significance level of 0.05.

Results

Data were available for a total of 751 patients who under-
went LSG at the two sites during the study period. This 
included 550 patients at the site routinely administering 
UDCA and 201 patients at the site not administering UDCA. 
At the site not administering UDCA routine data collection 
for bariatric patients stopped in 2014. Once exclusion cri-
teria were applied, a total of 461 patients were included in 
the study, 303 in the group routinely receiving UDCA and 
158 in the group not receiving UDCA (Fig. 1). Baseline 
patient characteristics, with respect to gender and BMI prior 
to LSG, were similar between the two groups. Mean age 
was significantly different between the groups (45.8 vs 43.0, 
p = 0.002) (Table 1).

Cholecystectomy rate was not significantly associated 
with UDCA administration using univariate or multivariate 
analysis. A trend towards less cholecystectomy in the UDCA 
group was observed (8.3% vs. 13.9%, p = 0.056) in univari-
ate analysis (Table 2).

UDCA therapy was associated with lower ERCP rates 
(0.3% vs 2.5%, p = 0.031) in univariate analysis (Table 3). 
In multivariate analysis, patients with increased age and 
higher preoperative BMI were more likely to undergo ERCP. 
Patients taking UDCA after LSG had reduced rates of ERCP 
(Table 4). All ERCPs were performed for complications of 
gallstones. No patients with cholecystectomy prior to LSG 
underwent ERCP following LSG in either group.

Overall event rate of gallstone disease requiring inter-
vention, as either cholecystectomy or ERCP, was associ-
ated with UDCA administration (8.6% vs 15.8%, p = 0.022). 
Number needed to treat was 14.

Of the patients offered UDCA, 3.6% were not compliant 
(11/303). The most cited reason for non-compliance was 
cost associated with lack of insurance coverage (45.4%). The 
remainder did not comply due to no reason stated (36.4%) 
or nausea (18.1%).

Discussion

This study demonstrates a reduction in symptomatic gall-
stone disease with routine UDCA administration for six 
months following LSG. A trend towards less cholecystec-
tomy in the UDCA group was noted but this was not statisti-
cally significant (8.3% vs. 13.9%, p = 0.056). A significant 
decrease in ERCP rate was noted (0.3% vs 2.5%, p = 0.031) 
in patients taking UDCA after LSG, previously unreported 
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in literature. The overall rate of gallstone disease requiring 
intervention, cholecystectomy or ERCP, was significantly 
lower in the UDCA group (8.6% vs 15.8%, p = 0.022). 
Recently published literature supports our findings and has 
also shown reduced cholecystectomy rates with UDCA ther-
apy [1, 6]. Reports have shown 1.9–2.5% incidence of com-
plicated gallstone disease, such as common bile duct stones 
or pancreatitis after bariatric surgery without UDCA, which 
is also in keeping with our findings [7, 8]. An increased risk 

of complicated gallstone disease has been demonstrated in 
patients who have undergone LSG, which is a rate that is 50 
times that of the general population [5, 9]. Our demonstra-
tion of decreased ERCP rates with UDCA administration 
after LSG is an important finding given the costs and pos-
sible complications of ERCP including post-ERCP pancrea-
titis, biliary sepsis, and perforation.

The 2019 ASMBS guidelines recommend the use of 
UDCA 500 mg once daily for six months after LSG in 
patients who have an asymptomatic gallbladder [10]. This 
is based on a one-year study which demonstrated that 
25.5% of patients undergoing LSG formed gallstones and 
this decreased to 5.7% with UDCA therapy (p = 0.005) 
[11]. While the incidence of gallstones was reduced, fol-
low up was limited and the number of patients enrolled was 
low. A subgroup analysis in a meta-analysis of 8 studies 
assessing UDCA treated versus non-treated patients after 
LSG supported a benefit to UDCA 500 mg once daily in 
reducing gallstone formation (p = 0.0002). There is evidence 
that UDCA 250 mg twice a day is superior to 500 mg once 
a day at preventing gallstone disease 1-year post RYGB 

Fig. 1   Study population flow 
diagram

Table 1   Patient characteristics

UDCA group, 
n = 303

No UDCA 
group, 
n = 158

p value

Age, mean (± SD) 45.8 (8.8) 43.0 (9.9) 0.002
Gender, n (%) 0.282
 Male 81 (26.7) 36 (22.6)
 Female 222 (73.3) 123 (77.4)

Pre-op BMI, mean 
(± SD)

47.9 (7.5) 49.2 (6.7) 0.082

Table 2   Univariate analysis of 
potential confounding variables 
associated with laparoscopic 
cholecystectomy following LSG

Laparoscopic cholecystec-
tomy, n = 47

No laparoscopic cholecystec-
tomy, n = 414

p value

Age, mean (± SD) 42.6 (10.1) 45.1 (9.1) 0.070
Female gender—n (%) 40 (85.1) 368 (88.9) 0.102
Pre-op BMI, mean (± SD) 48.1 (6.8) 48.4 (7.3) 0.785
UDCA—n (%) 0.056
 Yes 25 (8.3) 278 (91.7)
 No 22 (13.9) 136 (86.1)
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[11]. As well, another study reported increased compliance 
in patients receiving twice a day compared to once-a-day 
UDCA dosing [12]. Decreased compliance was primarily 
due to symptoms of nausea and vomiting with the higher sin-
gle dosing. Given this discordance in UDCA effect and com-
pliance, our intervention study site adopted a 250 mg twice 
daily UDCA therapy post-LSG. Our data adds evidence to 
the literature that UDCA 250 mg twice a day for 6 months 
after LSG decreases incidence of ERCP and overall number 
of interventions for gallstone disease.

A systematic review of UDCA and adverse effects dem-
onstrated that it is generally well tolerated with diarrhea 
being the most frequent side effect in up to 9% of patients 
[13]. Adverse events and drug toxicity are rare, and the med-
ication has been safely used in pregnancy [14]. There is a 
paucity of literature on compliance with UDCA in bariatric 
surgery patients. One study reported only 28% of patients 
were compliant with UDCA while undergoing weight loss 
but no reasoning for poor compliance was assessed [15]. 
Another study on UDCA following LSG examined self-
reported compliance but relied on patients bringing in medi-
cation or having staff available to count remaining medica-
tion which was problematic and compounded by attrition 
[3]. In the current study, compliance was very high with 
96.5% of patients being compliant with UDCA prescrip-
tions. The difference between our documented compliance 
rate compared to previous work may be related to non-stand-
ardized definitions of compliance. The most common barrier 
to compliance was cost, as the medication was not covered 
by provincial health care insurance.

There is inconsistency in the literature as to the rel-
evant clinical outcome after UDCA, be it cholelithiasis or 

symptomatic disease [3, 5]. A randomized control study 
demonstrated a significant difference in gallstone develop-
ment at 6 months after UDCA (40% non-treated vs 11% 
treatment group, p = 0.032), but did not detect sympto-
matic cholelithiasis and suffered from high attrition [3]. 
While our study did not allow us to assess all cases of 
symptomatic cholelithiasis or cases of asymptomatic gall-
stones, it included all cases significant enough to undergo 
intervention, either cholecystectomy or ERCP or both.

Limitations

This study has some limitations. Firstly, it was a retro-
spective cohort study, and thus was limited to the avail-
able collected data. It inherently lacks the advantages of a 
randomized control study such as matching of known and 
unknown confounding factors. Secondly, the study popula-
tion did not receive routine pre- and post-operative biliary 
imaging and only evaluated those undergoing treatment 
for symptomatic disease. Data for other interventions for 
symptomatic gallstone disease such as percutaneous chol-
ecystostomy tube or transhepatic cholangiogram were not 
captured. Lastly, the study had a relatively small sample 
size from two small volume bariatric centers. This may 
have been a factor in the study’s finding of a trend towards, 
rather than a significant difference in UDCA therapy’s 
effect on lower cholecystectomy rate.

Conclusion

This study demonstrates routine UDCA therapy follow-
ing LSG is associated with reduced ERCP rates, previ-
ously unreported in literature. It also demonstrates UDCA 
administration following LSG is associated with a reduced 
overall rate of gallstone disease requiring intervention, as 
either cholecystectomy or ERCP. Our findings support the 
2019 American Society for Metabolic and Bariatric Sur-
gery (ASMBS) guidelines for administering prophylactic 
UDCA after LSG for preventing gallstone disease.
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Table 3   Univariate analysis of potential confounding variables asso-
ciated with ERCP following LSG

ERCP, n = 5 No ERCP, n = 456 p value

Age, mean (± SD) 51.4 (12.3) 44.8 (9.1) 0.059
Female gender—n (%) 4 (80.0) 424 (93.0) 0.549
Pre-op BMI, mean 

(± SD)
50.5 (6.8) 48.3 (7.3) 0.434

UDCA—n (%)
 Yes 1 (0.3) 302 (99.7) 0.031
 No 4 (2.5) 154 (97.5)

Table 4   Binary logistic regression model for ERCP following LSG

Odds ratio 95% Confidence interval p Value

Age 1.176 1.045—1.324 0.007
Pre-op BMI 1.195 1.031—1.385 0.018
Taking UDCA 0.059 0.005—0.726 0.027
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