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Background The mainstay of management of acute cholangitis includes endoscopic
or percutaneous biliary drainage and antimicrobial therapy. We aimed to study the
profile and outcomes among patients with acute cholangitis who underwent endo-
scopic biliary drainage at our center.

Methods Seventy consecutive patients with acute cholangitis diagnosed and man-
aged as per the Tokyo Guidelines 2018 for acute cholangitis between June 1, 2018 to
December 31, 2019 were prospectively studied. Clinical, etiological and microbial pro-
file, therapy, and patient outcomes were analyzed.

Results Choledocholithiasis (54.3%) and benign biliary stricture (28.6%) and malig-
nancy (17.1%) were common etiological factors. Thirteen patients (18.6%) had
underlying chronic liver disease. Moderate-to-severe cholangitis was seen in 67.7% of
patients with high and very high grade as compared with 54.5% with medium grade of
Charlson comorbidity index (CCl) and 41.2% of patients with low grade of CCI. Elevated
C-reactive protein, low albumin, and prolonged international normalized ratio were
associated with severe cholangitis. Bile culture was positive in 62.9% and blood culture
was positive in 15.7% of patients. Bile cultures were predominantly polymicrobial in
contrast to blood cultures (53.8 vs. 18%). Escherichia coli was the predominant isolate
in blood and bile. Multidrug resistant (MDR) organisms were seen in 79.5% of positive
bile cultures.

Conclusions A positive blood or bile culture, but not presence of multiple organ-
isms or presence of MDR organisms in bile, was associated with severity of cholangitis.
There was no mortality among these patients in-hospital or at 28-days.

with septic shock.! It is a potentially life-threatening systemic
condition characterized by an infection of the bile, which is

Acute cholangitis is an infectious disease of the biliary tract
with a wide spectrum of presentation ranging in severity
from a mild form, with fever and jaundice, to a severe form
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normally sterile, and biliary obstruction. It occurs when bil-
iary stenosis, due to various benign causes (often bile duct
stones) or the presence of a tumor, resulting in cholestasis
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Profile and Outcome of Patients with Acute Cholangitis

and biliary infection.? This condition was first described in
1877 by Charcot as having a triad of right upper abdominal
pain, fever, and jaundice. The mainstay of the management of
acute cholangitis includes endoscopic or percutaneous bili-
ary drainage and antimicrobial therapy.® Clinically updated
and comprehensive epidemiological data on patients with
acute cholangitis are limited. Most of the studies were ret-
rospective studies. In this background, the present study
is conducted prospectively to diagnose patients with acute
cholangitis, assess the severity as per the Tokyo Guidelines
2018 (TG18) for acute cholangitis, and study clinical, micro-
biological profile and outcomes among the patients present-
ing to a tertiary care center in south India.

Methods

Patients aged 18 years or older diagnosed with acute chol-
angitis and who went underwent endoscopic retrograde
cholangiopancreatography (ERCP) between June 1, 2018 and
December 31,2019 at our center were prospectively enrolled.
Patients who had prior percutaneous biliary access and/or
drainage were excluded. The patient demographics, all rele-
vant clinical variables including biochemical, hematological,
microbiological investigations, and other relevant data, were
recorded on a predesigned proforma. Patients were classified
as per the TG18 severity grading as grade I (mild), grade II
(moderate), and grade IlI (severe). Patients were treated as per
the TG18 management for acute cholangitis and the hospital
stay, intensive care unit (ICU) stay, in-hospital and 28-day
mortality were analyzed. Bile cultures were obtained using
bile specimens obtained at biliary cannulation at ERCP after
discarding initial 3 mL bile. Blood cultures were also obtained
in most patients.

Statistical analysis was performed using IBM SPSS
version 20.0 software. Categorical variables were expressed
using frequency and percentage. Numerical variables were
presented using mean and standard deviation. Chi-squared
test with continuity correction was used to test the statisti-
cal significance of the association of all parameters between
severity grading. Independent sample t-test was used to
study the statistical significance of the comparison of age
and severity grading. A p-value of <0.05 was considered to be
statistically significant.

Results

Seventy (53 males, 17 females) consecutive patients admit-
ted with acute cholangitis between June 1, 2018 and
December 31, 2019 were included in the study. Patient
characteristics are shown in =Table 1. The mean age of
the patients was 51.57 £ 16.2 years. Only 20 (28.6%) of the
patients presented with classical Charcot’s triad of pain,
fever, and jaundice. In patients who presented with classi-
cal Charcot’s triad, 14 (70%) patients had moderate-to-severe
cholangitis, while 6 (30%) patients had mild cholangitis.
TG18 for acute cholangitis were used for diagnosis and
management. Out of 70 patients, 30 patients (42.8%) were
classified as grade I (mild), 36 patients (51.4%) as grade
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Il (moderate), and 4 patients (5.7%) as grade III (severe).
Moderate-to-severe cholangitis was significantly associated
with elevated C-reactive protein (CRP) (p-value < 0.001), total
bilirubin (p-value < 0.001), and alkaline phosphatase (ALP)
(p-value = 0.029); and also with deranged international nor-
malized ratio (INR) (p-value = 0.039) and hypoalbuminemia
(p-value < 0.001).

Thirteen patients (18.6%) had underlying chronic liver
disease (CLD). About 76.9% of patients with CLD had
moderate-to-severe cholangitis, whereas 52.6% of patients
without CLD had moderate-to-severe cholangitis (see
~Fig. 1). Thirty-one (44.3%) patients were in high and very
high grades of CCI. About 67.7% of patients with high and
very high grade of CCI had moderate-to-severe cholangi-
tis, whereas 54.5% of patients with medium grade of CCI
had moderate-to-severe cholangitis and 41.2% of patients
with low grade of CCI had moderate-to-severe cholangitis
(see =~Fig. 2).

Fifty-nine patients (84.3%) had no growth on blood culture
and 11 patients (15.7%) had growth on blood culture. Most
common organisms grown on blood culture are Escherichia.
coli (63.6%) Klebsiella (27.3%), and Enterococcus species
(9.1%). In patients who had growth on blood cultures 90.9%
had moderate-to-severe cholangitis. Among patients with
moderate-to-severe cholangitis, 50.8% had no growth on
blood cultures (see =Fig. 3A).
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Table 1 Characteristics of patients with acute cholangitis who underwent ERCP and managed as per TG18

Raghhupatruni et al.

Mild (n = 30) Moderate-to-severe (n = 40) p-Value

Mean age (y) 49.8 52.9 0.43
Males: females 22:8 31:9 0.68
Etiology

Benign biliary stricture (n = 20) 9 11

Choledocholitihiasis (n = 38) 18 20

Malignant stricture (n = 12) 3 9
Patients with CLD (n=13) 3 10 0.19
Patients with DM (n = 20) 10 10 0.44
CcCl

Low (n=17) 10 7

Medium (n = 22) 10 12

High (n = 19) 5 14

Very high (n =12) 5 7
Laboratory parameters: median (IQR)
Hemoglobin (g/dL) 11.50 (1.9) 10.75 (2.68) 0.22
WBC count (10°/L) 9.25 (4.21) 8.98 (7.18) 0.51
Platelets (10°/L) 250.5 (139.5) 228.0 (158.0) 0.146
CRP (mg/L) 16 (39.3) 66.4 (90.0) <0.001
Bilirubin (mg/dL) 1.59 (2.56) 3.52(7.12) 0.001
Albumin (gm/dL) 3.75(0.93) 3.15(1.05) <0.001
SGOT (units/L) 31.7(62.1) 41.4(43.4) 0.12
SGPT (units/L) .1(88.38) 40.0 (87.9) 0.79
ALP (IUJL) 156.5 (165) 275.0 (311.5) 0.02
INR 0.91(0.17) 1.04(0.29) 0.03
Creatinine (mg/dL) 0.78 (0.33) 0.86 (0.40) 0.18

Abbreviations: ALP, alkaline phosphatase; CCl, Charlson comorbidity index; CLD, chronic liver disease; CRP, C-reactive protein; DM, diabetes mellitus;
ERCP, endoscopic retrograde cholangiopancreatography; INR, international normalized ratio; IQR, interquartile range; SGOT, serum glutamic oxaloace-

tic transaminase; SGPT, serum glutamic pyruvic transaminase; TG18, Tokyo Guidelines 2018; WBC, white blood count.

Out of 70 patients, 39 (55.7) patients had growth on bile
culture, while 23 patients had no growth on bile culture
and 8 patients had missing bile cultures. In patients who
had growth on bile cultures, 71.8% had moderate-to-severe
cholangitis. Among the patients who had no growth on bile
cultures, only 24.8% had moderate-to-severe cholangitis (see
=Fig. 3B). Out of 39 patients who had bile culture growth,
21 (53.8%) patients had multiple organisms. The most com-
mon organisms grown on bile culture were E. coli (46.2%),
Enterococcus (46.2%), and Klebsiella species (41%). In patients
with E. coli growth in the bile, 72.2% had moderate-to-severe
cholangitis, whereas in patients with Klebsiella species 81.8%
had moderate-to-severe cholangitis and in patients with
Enterococcus species 83.3% had moderate-to-severe chol-
angitis. In patients who had growth of multiple organisms
on bile cultures, 76.2% had moderate-to-severe cholangi-
tis, whereas 66.7% had moderate-to-severe cholangitis in
patients who had single organism growth on bile cultures
(see =Fig. 4A). Out of 39 patients who had bile culture
growth, 31 (79.5%) patients had multidrug resistance (MDR)

organisms. In patients who had growth of MDR organisms
on bile cultures, 74.2% had moderate-to-severe cholangi-
tis, whereas 62.5% had moderate-to-severe cholangitis in
patients who had non-MDR organism growth on bile cul-
tures (see =Fig. 4B).

Nine out of twelve (75%) patients with malignant biliary
stricture had moderate-to-severe cholangitis, while 11/20
(55%) patients with benign biliary stricture and 20/38 (52.6%)
with choledocholithiasis had moderate-to-severe cholangitis.
Out of 70 patients, biliary stenting was done in 66 patients.
All the four patients, in whom biliary stenting was not done
at ERCP, had mild cholangitis. Out of 70 patients, four patients
had failed endoscopic drainage, requiring repeat interven-
tion (percutaneous transhepatic biliary drainage [PTBD] in
3 and ERCP in 1) within 28 days. All four patients with failed
endoscopic drainage, requiring repeat intervention had
moderate-to-severe cholangitis

There was no mortality while admitted in the hospital or
on follow-up for 28 days. Eighteen out of thirty (60%) patients
with mild cholangitis had hospital stay >5 days, while 33/40
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Fig. 5 (A) Association of severity of cholangitis with length of total hospital stay. (B) Association of severity of cholangitis with length of

intensive care unit stay.

(82.5%) of patients with moderate-to-severe cholangitis had
hospital stay >5 days (see =Fig. 5A). None of the patients
with mild cholangitis needed ICU care, while 5 (12.5%) of
patients with moderate-to-severe cholangitis needed ICU
stay (see =Fig. 5B). Mean ICU stay was 2.4 days.

Discussion

In our study, 30 patients (42.8%) presented with Tokyo
2018 severity grade I, 36 (51.4%) patients with grade II, and
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4 patients (5.7%) with grade III cholangitis. In comparison to
the multicenter retrospective observational study by Gomi
et al,? of 6,433 patients, where 37.5, 36.2, and 26.2% were in
TG13 grades I, 11, and III, respectively, our study had higher
proportions of patients in grade I and II, but less of grade
IIl. Hence, we have classified grades Il and III together as
moderate-to-severe cholangitis and grade I as mild cholangi-
tis, for further statistical analysis.

The mean age of the patients in our study is 51.5 years that
is similar to an Indian study by Sahu et al,* where mean age
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was 51.3 years, and another study by Shenoy et al,> where the
mean age was 47.6 years. In our study, the mean age of mild
cholangitis group was 49.8 years, whereas it was 52.9 years
in moderate-to-severe group. Two-third of the patients aged
more than 60 years presented with moderate-to-severe
cholangitis and the rest with mild cholangitis. There was a
trend of elderly patients presenting with more severe forms
of cholangitis. The large multicenter study by Gomi et al® in
Japan and Taiwan also has shown significant association of
advanced age with severe forms of cholangitis.

Choledocholithiasis was the most common cause (54.3%)
of biliary obstruction and cholangitis in our study. Benign
biliary stricture is the second most common cause seen
in 28.6% of the patients followed by malignant biliary stric-
ture in 17.1% of the patients. In the study by Gomi et al® in
Japan and Taiwan, the majority had bile duct stones, followed
by either biliary stent obstruction or biliary tumors. Boey and
Way?® in a series from the West also reported stone disease as
the predominant cause of biliary obstruction. Retrospective
study done by Sahu et al in India reported choledocholithia-
sis as the most common cause (62%) followed by malignant
obstruction (30%) and benign bile duct stricture (9%).* Our
study has shown more patients (75%) with malignant bili-
ary stricture presenting with moderate-to-severe cholangi-
tis compared with stone disease (52.6%) and benign biliary
stricture (55%). But the association was not statistically not
significant.

Several studies also had analysis on the relation of Charcot's
triad to the severity of acute cholangitis with varying results.
Kiriyama et al” found no association between Charcot's triad
and the severity of acute cholangitis, and Gigot et al found no
association between Charcot's triad and mortality outcomes.
In contrast, Tsuyuguchi et al reported an increased sensitiv-
ity of Charcot's triad with disease severity,® and O'Connor et
al® found that the prevalence of Charcot's triad was higher
in participants who survived. Our study has shown that 70%
of the patients who had classical Charcot’s triad at pre-
sentation had moderate-to-severe cholangitis, whereas in
patients who did not present with Charcot’s triad 52% had
moderate-to-severe cholangitis. But the association was not
significant (p-value 0.169).

Laboratory tests in acute cholangitis typically reveal leu-
cocytosis with shift to left and cholestatic pattern of liver
function. In our patients, mean white blood cell (WBC) count
is 9,630 cells/mL in patients with mild cholangitis, whereas
it is 11,060 cells/mL in patients with moderate-to-severe
cholangitis. Mean hemoglobin is 11.3 g/dL in patients with
mild cholangitis, whereas it is 10.7 g/dL in patients with
moderate-to-severe cholangitis. Both suggest a trend of leu-
cocytosis and anemia associated with more severe forms of
cholangitis. But the association was not statistically signifi-
cant. In the study done by Sahu et al,* mean hemoglobin was
similar (11.1 g/dL) to our study, but the mean WBC count was
higher (13,800 cells/mL).

Many studies have shown that thrombocytopenia is asso-
ciated with acute severe cholangitis. Wada et al'® have pro-
posed platelet count less than 1 lakh/pL, as one of the criteria
for diagnosing severe cholangitis, in the Tokyo guidelines for
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diagnosis and severity grading of acute cholangitis in 2007.
This was approved even in the revised Tokyo guidelines in
2013 and 2018. But our study has shown no significant asso-
ciation of severity of cholangitis with thrombocytopenia
with mean platelet counts of 2.61 and 2.26 lakhs/pL in mild
and moderate-to-severe cholangitis, respectively.

Our study has shown that hyperbilirubinemia is asso-
ciated with severity of cholangitis. Mean value of total bil-
irubin was 2.51 mg/dL in mild cholangitis group, whereas
it was 6.3 mg/dL in moderate-to-severe cholangitis group
(p-value 0.001). Retrospective study done by Schwed et al
had also shown similar association.! Patients with adverse
events had mean bilirubin of 7.1 mg/dL, whereas those with-
out adverse events had a mean bilirubin of 4.4mg/dL. It was
demonstrated in that study that total bilirubin level >10 mg/dL
in patients with acute cholangitis is predictor of death or
organ failure. Mean ALP in our study was 200.67 IU/L in mild
cholangitis group and 305.75 IU/L in moderate-to-severe
cholangitis group suggesting that a higher degree of cholesta-
sis is associated with an increased likelihood of poor outcome
(p-value 0.029). In the retrospective study done by Sahu et
al,* mean ALP was higher than 371.50 IU/L. In our study, there
was no significant association of transaminases with severity
of cholangitis.

Hypoalbuminemia had significant association with sever-
ity of cholangitis (p-value <0.001) in our study group. Mean
serum albumin value in patients with mild cholangitis
is 3.71 g/dL, whereas in patients with moderate-to-severe
cholangitis it is 3.08 g/dL. Retrospective analysis by
Tsuyuguchi et al® also has shown similar results with mean
albumin values of 3.8, 3.5, and 2.9 g/dL in mild, moderate, and
severe groups, respectively. It was also suggested by the group
that in cases of acute cholangitis with hypoalbuminemia but
without organ dysfunction, early endoscopic drainage should
be performed without waiting for the outcome of conserva-
tive medical treatment. The results of this study showed that
hypoalbuminemia (<2.8 g/dL) and increased prothrombin
time-international normalized ratio (PT-INR) (>1.5) were sta-
tistically significant predictors of mortality. According to the
TGO7, increased PT-INR occurs because of organ dysfunction.
In such cases, urgent biliary drainage was recommended. In
our study, mean INR value in patients with mild cholangitis
is 1.00, whereas in patients with moderate-to-severe cholan-
gitis itis 1.12 suggesting that coagulopathy is associated with
severe forms of cholangitis (p-value 0.039).

CRP is a biomarker and is frequently used for clinical
testing to indicate the presence of severe sepsis. High con-
centrations of serum CRP are closely related with the high
risk of organ failure and death. CRP value may be a useful
factor in severity assessment of cholangitis as shown in that
of acute pancreatitis;'! however, in the study by Tsuyuguchi
et al cutoff value (CRP >5.0 mg/dL) based on the receiver
operating characteristic analysis did not show ideal sensitiv-
ity or specificity.” Whereas our study has shown that high
CRP levels in the blood, it is associated with severe forms of
cholangitis. Mean CRP value in patients with mild cholangitis
is 30.3 mg/L, whereas in patients with moderate-to-severe
cholangitis, it is 85.5 mg/L (p-value <0.001).
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In most of the studies, the predominant organisms iso-
lated from both blood and bile were gram negative with E.
coli being the most frequent isolate-in bile cultures.'>!* In our
study, E. coli (46.2%) and Enterococcus spp (46.2%) were the
most common organisms, followed by Klebsiella spp (41%).
E. coli and Klebsiella spp were the most common organisms
grown on bile cultures in another retrospective Indian study
by Shenoy et al.®

Our study has shown that patients with severe forms
of cholangitis have longer ICU stay and prolonged hospi-
tal stay. In our study, most of the patients (92.8%) did not
require ICU care, whereas only five patients (7.2%) required
ICU stay for 1 or more than 1 day. None of the patients
with mild cholangitis had ICU, whereas 12.5% of patients
with moderate-to-severe cholangitis had ICU stay for 1 or
more than 1 day. About 72.8% of the patients had hospital
stay more than 5 days. The proportion is high (82.5%) in
moderate-to-severe cholangitis group compared with mild
cholangitis (60%). All our patients were followed up for
28 days and there were no in-hospital or 28-day mortality.

A limitation of our study was that the frequency of anaer-
obes, such as Bacteroides and Clostridia, and fungi, is prob-
ably underestimated because we used standard culture
techniques in our study. However, our study showed a sig-
nificant proportion of Enterococcus species in bile cultures as
compared with previous reports.

In conclusion, we found a higher proportion of
moderate-to-severe cholangitis in patients with malignant
strictures as compared with benign causes. However, this
may be related to increased age of patients with malignant
strictures. A positive blood culture was associated with
moderate-to-severe cholangitis. A positive bile culture
growth, but not polymicrobial growth or presence of MDR
organisms, was associated with moderate-to-severe cholan-
gitis. There was no mortality among the patients in-hospital
or at 28-days in this study.
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