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ABSTRACT
Background and aims  The pathogenesis of acute 
cholangitis (AC) occurs with biliary obstruction followed 
by bacterial growth in the bile duct. The leading cause of 
AC is obstructing gallstones. There have been conflicting 
theories about the optimal timing for cholecystectomy 
following AC. The aim of this study is to assess the impact 
of early cholecystectomy on the 30-day readmission rate, 
30-day mortality, 90-day readmission rate and the length 
of hospital stay.
Methods  This retrospective study was performed 
between January 2015 and January 2021 in a high-
volume tertiary referral teaching hospital. Included 
patients were 18 years or older with a definitive diagnosis 
of acute gallstone cholangitis who underwent endoscopic 
retrograde cholangiopancreatography (ERCP) with 
complete clearance of the bile duct as an index procedure. 
We divided the patients into two groups: patients who 
underwent ERCP alone and those who underwent 
ERCP with laparoscopic cholecystectomy (LC) on the 
same admission (ERCP +LC). Data were extracted from 
electronic medical records. The primary endpoint of the 
study was the 30-day readmission rate.
Results  A total of 114 patients with AC met the inclusion 
criteria of the study. The ERCP +LC group had significantly 
lower rates of 30-day readmission (2.2% vs 42.6%, 
p<0.001), 90-day readmission (2.2% vs 30.9%, p<0.001) 
and 30-day mortality (2.2% vs 16.2%, p=0.017) when 
compared with the ERCP group. In a multivariate logistic 
regression analysis, patients in the ERCP +LC group 
had 90% lower odds of 30-day readmission compared 
with patients who did not undergo LC during admission 
(OR=0.1, 95% CI (0.032 to 0.313), p<0.001).
Conclusion  Performing LC on same day admission 
was associated with a decrease in 30-day and 90-day 
readmission rate as well as 30-day mortality.

INTRODUCTION
Acute cholangitis (AC) is a systemic condition 
that occurs secondary to an infection and 
inflammation of the biliary tree. The patho-
genesis of AC occurs with biliary obstruc-
tion followed by bacterial growth in the bile 

duct. The leading cause of AC is obstructing 
gallstones.

AC is associated with significant morbidity 
and mortality if not addressed promptly with 
the main cause of death being multiorgan 
failure and irreversible shock. Hence, early 
recognition and risk stratification are crucial 
to guide further management. According to 
the updated Tokyo Guidelines, initial manage-
ment of AC includes intravenous fluid resus-
citation and appropriate antibiotic coverage 
followed by biliary drainage and subsequent 
definitive management of the primary aeti-
ology. Biliary drainage can be achieved by 
several different procedures. Endoscopic 
retrograde cholangiopancreatography 

Summary box

What is already known about this subject?
►► According to the updated Tokyo Guidelines, ini-
tial management of acute cholangitis includes 
intravenous fluid resuscitation and appropriate an-
tibiotic coverage followed by biliary drainage and 
subsequent cholecystectomy however the timing 
of the cholecystectomy is not defined and remains 
uncertain.

What are the new findings?
►► The study shows that patients that underwent cho-
lecystectomy on the same admission were found to 
have lower 30-day and 90-day readmission rates, 
a lower 30-day mortality rate as well as a reduced 
recurrence of biliary symptoms.

How might it impact on clinical practice in the 
foreseeable future?

►► This study shows that performing early cholecystec-
tomy is associated with better outcomes in patient 
with acute gallstone cholangitis and therefore, early 
cholecystectomy should be recommended following 
complete endoscopic clearance of the common bile 
duct.
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(ERCP) plays a key role in the management of AC and 
is the procedure of choice to extract the biliary stones. 
The endoscopic approach is preferred over the percu-
taneous transhepatic and the open drainage approach 
due to lower complication rates and shorter duration of 
hospitalisation.1–3

It has been shown that following clearance of choledo-
cholithiasis, laparoscopic cholecystectomy (LC) reduces 
the incidence of recurrent biliary events. Therefore, it 
is now recommended that all patients with AC and gall-
stones undergo LC following biliary drainage.1

There have been conflicting theories about the optimal 
timing for cholecystectomy following AC. The aim of this 
study is to assess the impact of early cholecystectomy 
on the 30-day readmission rate, 30-day mortality, 90-day 
readmission rate and the length of hospital stay

METHODS
Study design and population
This retrospective study of patients with AC was 
performed in a high-volume tertiary referral teaching 
hospital at Upstate University Hospital in Syracuse, New 
York, USA between January 2015 and January 2021.

We only included patients that were 18 years or older 
with a definite diagnosis of acute gallstone cholangitis 
per the Tokyo guidelines 2018, who underwent ERCP 
with complete clearance of the bile duct as an index 
procedure.

We used the following search strategies: “acute chol-
angitis and ERCP”, “acute obstructive cholangitis and 
ERCP”, “acute cholangitis due to common bile duct 
stone and ERCP”, “calculus of the common bile duct with 

acute cholangitis and ERCP”. We identified a total of 456 
patients (figure 1) out of which 134 were duplicates.

Our exclusion criteria included patients with acute 
cholecystitis (113 patients), patients with malignant 
biliary strictures (22 patients), patient with intrahepatic 
ductal stones (1 patient), patients with primary sclerosing 
cholangitis (2 patients), patients with a history of chole-
cystectomy (56 patients) and patients with a diagnosis of 
cirrhosis (14 patients).

A total of 114 patients with AC met the inclusion 
criteria of the study.

Data collection and outcomes
A comprehensive chart review was conducted, and data 
were extracted from electronic medical records. Data 
included patient’s age, gender, comorbidities, signs and 
symptoms and laboratory tests necessary to calculate the 
Tokyo score, Tokyo score, American Society of Anes-
thesiologist (ASA) score and ERCP notes. The primary 
endpoint of the study was the 30-day readmission rate. 
Secondary endpoints were the 90-day readmission rate, 
the cause of readmissions, the 30-day mortality rate and 
the length of hospital stay. If ERCP and LC were done 
on the same admission in ERCP +LC, then the length of 
hospital stay was considered as the length in one admis-
sion. On the other hand, the length of hospital stay in the 
ERCP group was the length it took from admission for 
ERCP till discharge (without regard to the LC).

Data analysis
Descriptive data were reported as numbers and frequen-
cies, whereas continuous data were reported as means 
and SD. During admission, patients were divided into 
two arms: patient that only underwent ERCP on admis-
sion (ERCP group) and patients who underwent ERCP 
and LC during their index admission (ERCP+LC group). 
Univariate analyses for categorical and continuous 
data were performed using the χ2 and Student’s t tests, 
respectively. A multivariate logistic regression analysis 
was carried out to detect the main factors associated with 
30-day readmission rate. According to the univariate anal-
ysis results, only the statistically significant factors were 
included in the multivariate analysis model. All statistical 
analyses were two-sided and a p<0.05 was regarded statis-
tically significant. All statistical analyses were performed 
using the Statistical Package for Social Sciences (SPSS), 
V.24.0 for Windows.

RESULTS
A total of 114 patients with AC met the inclusion criteria 
of the study; 68 and 46 patients received ERCP and 
ERCP  +LC, respectively. Table  1 depicts the baseline 
characteristics of the included patients.

Overall, the gender of patients was equally distributed 
and the mean age ±SD was 64.36±20.20 years. The three 
most common comorbidities included hypertension 
(55.3%), coronary artery disease (28.1%) and chronic 
kidney disease (23.7%). On the other hand, the three 

Figure 1  Flow diagram depicting the inclusion and 
exclusion criteria. ERCP, endoscopic retrograde 
cholangiopancreatography.
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Table 1  Baseline characteristics of the patients (n=114)

All patients
n (%)

ERCP+LC
n (%)

ERCP
n (%) P value*

Overall sample size 114 46 68

Age in years—mean±SD 64.36±20.20 63.31±22.58 65.06±18.58 0.655

Gender 0.170

 � Male 58 (50.9) 27 (58.7) 31 (45.6)

 � Female 56 (49.1) 19 (41.3) 37 (54.4)

Comorbidities

 � Hypertension 63 (55.3) 26 (56.5) 37 (54.4) 0.824

 � Coronary artery disease 32 (28.1) 14 (30.4) 18 (26.5) 0.644

 � Heart failure 23 (20.0) 8 (17.4) 15 (22.1) 0.542

 � Diabetes mellitus 27 (23.7) 5 (10.9) 22 (32.4) 0.005

 � Chronic obstructive pulmonary disease 19 (16.7) 4 (8.7) 15 (22.1) 0.060

 � Chronic kidney disease 27 (23.7) 4 (8.7) 23 (33.8) 0.002

 � Signs and symptoms

  �  Abdominal pain 96 (84.2) 37 (80.4) 59 (86.8) 0.382

  �  Fever, >39°C 28 (24.6) 5 (10.9) 23 (33.8) 0.005

  �  Altered mental status 26 (22.8) 11 (23.9) 15 (22.1) 0.817

  �  Respiratory failure 28 (24.6) 12 (26.1) 16 (23.5) 0.756

  �  Vasopressor requirements 24 (21.1) 10 (21.4) 14 (20.6) 0.882

 � Laboratory tests

  �  Renal dysfunction (Cr >2 mg/dL) 22 (19.3) 8 (17.4) 14 (20.3) 0.671

  �  International normalised ratio >1.5 27 (23.7) 8 (17.4) 19 (27.9) 0.194

  �  Platelets <150×103/µL or >400×103/µL 18 (15.8) 9 (19.6) 9 (13.2) 0.363

  �  WBC count <4×109/L or >12×109/L 79 (69.3) 27 (58.7) 52 (765) 0.044

  �  Albumin <2.4 mg/dL 23 (20.3) 10 (21.7) 13 (19.1) 0.732

  �  Total bilirubin (mg/dL)—mean±SD 3.62±1.81 3.42±1.54 3.76±1.97 0.339

American Society of Anesthesiologists score 0.704

 � I 8 (7) 4 (8.7) 4 (5.9)

 � II 22 (19.3) 11 (23.9) 11 (16.2)

 � III 58 (50.9) 22 (47.8) 36 (52.9)

 � IV 25 (21.9) 9 (19.6) 16 (23.5)

 � V 1 (0.9) 0 (0) 1 (1.5)

Tokyo score 0.528

 � I 33 (28.9) 16 (34.8) 17 (25)

 � II 27 (23.7) 10 (21.7) 17 (25)

 � III 54 (47.4) 20 (43.5) 34 (50)

Common bile duct (CBD) stent inserted 66 (57.9) 24 (52.2) 42 (61.8) 0.339

Admission to ERCP in days—mean±SD 1.63±1.55 1.09±0.29 1.21±0.41 0.089

Admission to LC for ERCP+LC group—mean±SD 2.74±1.36

LC after discharge for the control ERCP group

 � Within 30 days 3 (4.4)

 � Within 90 days 9 (13.2)

 � Within 120 days 17 (25)

 � Not performed within 120 days 39 (57.4)

*Student’s t-test for continuous variables and χ2 test for categorical variables.
ERCP, endoscopic retrograde cholangiopancreatography; FiO2, The fraction of inspired oxygen; LC, laparoscopic cholecystectomy; 
PaO2, the partial pressure of oxygen; WBC, white blood cell.
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most common signs/symptoms included abdominal pain 
(84.2%), fever (24.6%) and respiratory failure (24.6%). 
With regard to laboratory tests, the three most common 
findings included abnormal WBC counts (69.3%), 
deranged international normalised ratio (23.7%) and 
low serum albumin levels (20.3%). Most patients had 
ASA score  ≤3 (77.2%). Roughly half of the patients 
had Tokyo score of III (47.4%). Overall, the baseline 
characteristics did not differ significantly between both 
groups, except for diabetes mellitus (p=0.005), chronic 
kidney disease (p=0.002), fever (p=0.005) and abnormal 
WBC count (p=0.044). The mean duration of admis-
sion to ERCP was 1.63 days (SD=1.55) without statisti-
cally significant difference between both groups. For 
ERCP +LC group, the mean duration of admission to LC 
was 2.74 days (SD=1.36). Only 6 patients (13%) from the 
ERCP +LC had conversion to open cholecystectomy. For 
ERCP group, only 39 patients (57.4%) did not undergo 
LC after ERCP.

With respect to the major outcomes of the study 
(table  2), the ERCP  +LC group had significantly lower 
rates of 30-day readmission (2.2% vs 42.6%, p<0.001), 
90-day readmission (2.2% vs 30.9%, p<0.001) and 30-day 
mortality (2.2% vs 16.2%, p=0.017) when compared 
with the ERCP group. The vast majority cause of read-
mission was biliary in both groups (69.1% and 4.3% in 
the ERCP and ERCP +LC groups, respectively). Although 
the length of hospital stay was lower in the ERCP  +LC 
group (5.54±2.91 days) when compared with the ERCP 
group (7.90±11.95 days), however the mean difference 
was not statistically significantly different (mean differ-
ence=−2.354 days, 95% CI −5.918 to 1.21, p=0.193).

Table 3 displays a multivariate logistic regression analysis 
of 30-day readmission. Performing LC during admission 
along with ERCP was a statistically significant indepen-
dent factor for 30-day readmission after adjusting for all 
potential factors. Specifically, patients who underwent 
LC during admission along with ERCP had 90% lower 
odds of 30-day readmission compared with patients who 
did not undergo LC during admission (OR=0.1, 95% CI 
0.032 to 0.313, p<0.001) (table 3). Additionally, patients 
with fever on admission had 310% higher odds of 30-day 

readmission compared with patients who did not have a 
fever on admission (OR=4.105, 95% CI 1.437 to 11.724, 
p<0.001) (table  3). Other factors that were statistically 
significant in the univariate analysis were not significant 
independent factors for 30-day readmission.

DISCUSSION
Theories regarding optimal timing for early cholecys-
tectomy after an episode of AC remains debatable. 
Proportions of early cholecystectomy in patients with 
AC ranges from 28.6% to 37.2%.4 5 Our study revealed 
that performing LC on index admission following 
complete endoscopic clearance of bile duct in patients 
with acute gallstone cholangitis significantly decreased 
the 30-day readmission rate by 40.43% (absolute reduc-
tion rate). Furthermore, the odds of 30-day readmis-
sion rate was 90% less in the group of patients that 
underwent LC on the same admission.

The 90-day readmission rate was decreased by 28.63% 
and the 30-day mortality rate by 14% in patients that 
underwent concomitant ERCP and LC compared with 
patients that underwent ERCP alone. Although not 
statically significant, there was a total of 12 patients 

Table 2  Main efficacy endpoints of the study

All patients
n (%)

ERCP+LC
n (%)

ERCP
n (%) P value*

Overall sample size 114 46 68

30-day readmission 30 (26.3) 1 (2.2) 29 (42.6) <0.001

90-day readmission 22 (19.3) 1 (2.2) 21 (30.9) <0.001

Cause of readmission (biliary) 49 (42.9) 2 (4.3) 47 (69.1) 0.771

30-day mortality 12 (10.5) 1 (2.2) 11 (16.2) 0.017

Cause of mortality (biliary) 5 (4.4) 1 (2.2) 4 (5.9) 0.22

Length of stay in days—mean±SD 6.95±9.45 5.54±2.91 7.90±11.95 0.193

*Student’s t-test for continuous variables and χ2 test for categorical variables.
ERCP, endoscopic retrograde cholangiopancreatography; LC, laparoscopic cholecystectomy.;

Table 3  Multivariate logistic regression analysis of 30-day 
readmission

OR 95% CI P value

Diabetes mellitus 
(ref: no)

1.427 0.385 to 5.286 0.595

Chronic kidney 
disease (ref: no)

1.159 0.336 to 3.999 0.816

Abnormal WBC 
count (ref: no)

0.265 0.077 to 0.918 0.036

Fever (ref: no) 4.105 1.437 to 11.724 0.008

Laparoscopic 
cholecystectomy 
done on admission 
(ref: no)

0.1 0.032 to 0.313 <0.001

Ref, reference.
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who died, 11 of them belonging to the ERCP group. 
However out of these 11, only 5 patients expired from 
complications related to biliary causes. Nevertheless, 
early surgical intervention is associated with not only 
less morbidity but less mortality as well.

Delaying cholecystectomy or discharging patients 
without cholecystectomy was shown to be associated 
with a high risk of development of recurrent biliary 
pathologies close to 25%.6 Indeed, Poon et al6 reported 
a 25% rate of recurring biliary concerns at 24 months 
in patients who did not have LC after an episode of 
cholangitis. Moreover, Schiphorst et al reported a 20% 
recurrence rate of biliary symptoms as early as 22 days.7

Our study has showed that the 30-day cause of read-
mission was biliary in nature in 69.1% of the patients 
that underwent ERCP alone compared with 4.3% in 
the ERCP  +LC group. Biliary causes were defined by 
any disease process related to the hepatobiliary system 
including but not limited to biliary colic, acute chole-
cystitis, AC, gallstone pancreatitis. This translates to 
an absolute reduction rate of 64.3%. This was consis-
tent with previous studies6–10 that showed that early 
cholecystectomy was associated with a reduced risk of 
recurrent choledocholithiasis and gallstone associated 
pathologies.

In our study, although patients that underwent chole-
cystectomy on the same admission had less comorbid-
ities, less laboratory values derangements, lower ASA 
and Tokyo score; performing LC during admission was 
found to be an independent factor for the 30-day read-
mission rate after adjusting for all potential factors. An 
Abnormal WBC as well as fever were also independent 
factors for the 30-day readmission rate. Furthermore, 
Patients in the ERCP +LC group underwent two proce-
dures on the same admission, yet the length of hospital 
stay was almost 2 days shorter compared with the 
patients that underwent ERCP alone (5.54±2.91 days 
vs 7.90±11.95 days, p=0.193), however the results were 
not statistically significant. Accordingly, performing LC 
on same day admission was associated with a decrease 
in 30-day, 90-day readmission rate and did not prolong 
hospital stay.

There has been some hesitancy to perform chole-
cystectomy in the early stages following an episode of 
AC due to concern for increased inflammation which 
might make the surgery more difficult and higher risk. 
For this reason, surgeons prefer to have the patient 
discharged and wait for a ‘cool-down’ period before 
performing the cholecystectomy. However, several 
recent studies have shown that performing early chole-
cystectomy was not associated with higher operative 
times, intraoperative and postoperative complications. 
In fact, there was a lower rate of complications when LC 
was performed early as well as a lesser conversion rate 
to open cholecystectomy.11–14 Thus, performing early 
cholecystectomy should be achievable and safe and will 
decrease the rate of recurrence of AC as well as other 
gallstone related pathologies.

Based on the evidence shown, early cholecystectomy 
in patients with AC following ERCP during the same 
admission was associated with a lower 30-day and 90-day 
readmission rate as well as a reduced recurrence of 
biliary symptoms without any increase in intraopera-
tive, postoperative complications and length of hospital 
stay. Therefore, early cholecystectomy should be recom-
mended following complete endoscopic clearance of 
the common bile duct. Randomised clinical trials with 
a bigger sample size should be conducted to confirm 
the benefits of cholecystectomy during admission.

Our study is not without limitations. First, due 
to the strict exclusion criteria that we applied, the 
findings of our study cannot be applied to patients 
presenting with concomitant cholecystitis or patients 
with cirrhosis, intrahepatic ductal stones, primary scle-
rosing cholangitis and malignant biliary strictures. 
These patients were excluded to tailor our results 
towards patients with acute obstructive gallstone chol-
angitis and to avoid any confounder in our study. 
Cirrhosis was excluded because it is listed as a rela-
tive contraindication for a cholecystectomy. Second, 
our study was limited to one tertiary referral centre 
indicating that our patients might have more comor-
bidities, profound laboratory derangement as well as 
more severe presentations compared with patients in 
community hospitals. However, comorbidities were 
not associated with a 30-day readmission rate in the 
multivariate analysis. Moreover, we did not examine 
the time duration between the ERCP and LC. Rather, 
we just reported whether LC was done on the on the 
same admission, within 30 days, 60 days or 120 days. 
Lastly, as a drawback of retrospective studies, the two 
groups were unevenly divided in numbers as well as for 
some important parameters, such as diabetes mellitus, 
chronic kidney disease and fever.
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