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Abstract
Introduction The changing antimicrobial sensitivity pat-
tern of causative organisms poses a therapeutic chal-
lenge in treating patients with acute cholangitis. We
therefore evaluated the microbial profile and sensitivity
pattern to antibiotics in patients with acute bacterial
cholangitis.
Methods Data of patients above 18 years of age with acute
bacterial cholangitis seen between January 2004 and March
2007 were retrospectively analyzed. The study was contin-
ued prospectively from April 2007 to December 2008. Data
on clinical features, etiological and microbial profile and
therapy, and patient outcomes were analyzed. In the
prospective group, the antibiotic susceptibility patterns of
organisms grown on bile and blood culture were also
obtained.
Results One hundred and eighty-five patients with acute
cholangitis were studied. Choledocholithiasis (62.7%) and
malignancy (29.2%) were the main predisposing factors.
Bile culture was positive in 88 of 95 patients, and blood
culture was positive in 47 of 178 (26.4%) patients. Bile
cultures were predominantly polymicrobial (69.5%) in

contrast to blood cultures (2.2%). E. coli was the
predominant isolate in blood and bile. No growth was seen
on anaerobic bile or blood cultures. The prospective group
showed high resistance of E. coli to third generation
cephalosporins and ciprofloxacin.
Conclusions Changing antimicrobial sensitivity patterns
requires a revision of empiric antibiotic therapy policy in
cholangitis.
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Introduction

Acute cholangitis results from bacterial infection in an
obstructed biliary system [1]. Stones in the common bile
duct (CBD), neoplasms and benign biliary strictures are
the common predisposing factors [2, 3]. Initial therapy
includes empiric broad-spectrum antibiotics and prompt
decompression of the biliary system [2]. Change of
antibiotics if necessary is tailored according to blood/bile
culture reports. Widespread and indiscriminate use of
antibiotics over the years has altered the sensitivity pattern
of micro-organisms which necessitates a change in
empiric antibiotic policy [4–6].

In this study we report the clinical, etiological and
microbial profile of patients with acute bacterial cholangitis
seen at our center during the past 5 years. We have also
prospectively evaluated the microbiological profile and
antibiotic sensitivity pattern of microorganisms isolated
from blood and bile in a group of 31 patients with
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cholangitis to decide whether there is a need for change in
empiric antibiotic policy.

Methods

The medical records of all patients above 18 years of age
with acute cholangitis seen at Christian Medical College,
Vellore from January 2004 to March 2007 were reviewed
retrospectively. The demographic, clinical, laboratory and
etiological profile as well as details of therapy and patient
outcome were recorded on structured data forms. The study
was continued prospectively from April 2007 to December
2008, where, in addition to above parameters, the antibiotic
susceptibility pattern of organisms grown on bile and blood
culture (aerobic and anaerobic) were obtained. For the
prospective group, only patients who had not received
antibiotics prior to endoscopic retrograde cholangiopan-
creatography (ERCP) and had given written informed
consent were included.

The diagnosis of acute cholangitis was based on the
presence of clinical evidence of infection (fever and
leucocytosis) in patients with biliary obstruction [7, 8].
Biliary obstruction was detected by elevated serum
alkaline phosphatase and/or dilated intra/extra-hepatic
biliary system on imaging [7]. Ten milliliters of bile was
collected during ERCP in a sterile tube using a sterile
biliary cannula and sent immediately to microbiology
laboratory for inoculation for culture. Organ failure was
defined as presence of any of the following features—
hypotension (systolic blood pressure <90 mmHg), hypoxia
(blood oxygen saturation <90%), renal failure (serum
creatinine >1.5 mg%) and altered sensorium (Glasgow
coma scale score <12) [8]. Approval was obtained from
the institute review board and ethics committee prior to
the study.

Statistical analysis

Categorical data are presented as proportions. Normally
distributed continuous data are presented as mean with
standard deviation. Non-normally distributed continuous
data are presented as median with range. Data was analyzed
using SPSS (Statistical Package for Social Sciences, release
11.0, standard version; SPSS Inc.)

Results

One hundred and eighty-five patients with cholangitis were
studied. The retrospective group consisted of 154 patients
and prospective group of 31 patients. Flow chart of

prospectively recruited patients is shown in Fig. 1. Table 1
shows the demographic, clinical, laboratory and etiological
profile of all patients. The mean age was 51.3 (13.4) years
and 55.1% were males. All the patients were either from
eastern or southern India. Fever, abdominal pain and
jaundice were the common presenting symptoms. Anorexia
and weight loss were present in 70.3% and 57.3% of
patients, respectively. About a quarter of the patients had
organ failure; the most common being renal failure. Fifteen
patients had failure of more than one organ. Twenty-five
(13.5%) patients had diabetes mellitus.

The most common imaging modality used for diagnosis
was ultrasonography of abdomen (n=170). Dilated intra-
hepatic biliary radicles (IHBR) were seen in 150 patients
and common bile duct (CBD) was dilated in 144. CBD
stones were seen in 94 patients, gallstones in 67, neoplasm
in 34 and stricture in 9. Magnetic resonance imaging
abdomen was done in 33 patients which included 15
patients in whom ultrasonogram of abdomen was not
done. CBD stone was detected in 14, malignancy in 12
and biliary stricture in 6 patients. Malignancy was
diagnosed in an additional 4 patients on computed
tomography of abdomen. After non-invasive imaging,
etiology was not clear in 15 patients. In this group of
patients, therapeutic ERCP helped in identifying the
etiology (choledocholithiasis in 10, biliary stricture in 3
and malignancy in 2). Overall, stone in bile duct (62.7%)
was the most common predisposing factor followed by
malignancy (28.1%).

Aerobic blood culture was done in 178 patients
(Table 2). Bacteremia was seen in 47 (26.4%) patients
and was predominantly monomicrobial (n=43). E. coli
was the predominant organism (n=34), followed by
Klebsiella (n=7) and Pseudomonas (n=2). Bile culture
was done in 95 patients before starting antibiotics
(Table 2). Bacterobilia was seen in 88 (92.6%) of 95
patients. In contrast to blood cultures, most of the bile
cultures (n=66) grew multiple organisms. E. coli (n=57)
and Enterococci (n=38) were the predominant organisms.
Aerobic blood and bile culture isolates from the prospec-
tive group were subjected to susceptibility testing against
a uniform and predetermined group of antimicrobials. The
results are shown in Table 3. E. coli and Klebsiella were
resistant to third generation cephalosporins and ciproflox-
acin with intermediate sensitivity to amikacin and netil-
mycin. Pseudomonas had intermediate sensitivity to all
the above agents. All these organisms were uniformly
susceptible to imipenem. Enterococcus, which was isolat-
ed from 19 bile and 1 blood specimen, had high sensitivity
to vancomycin and teicoplanin and intermediate sensitiv-
ity to ampicillin. Anaerobic blood and bile cultures done
on all prospectively studied patients (n=31) showed no
growth.
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Percutaneous or endoscopic biliary drainage were per-
formed in 148 patients. Interventions done during ERCP were
stenting of biliary system in 55 patients, placement of
nasobiliary drain in 53 and biliary sphincterotomy with CBD
stone clearance in 26 patients. In 15 patients percutaneous
trans-hepatic biliary drainage (PTBD) was done as ERCP was
not feasible (n=14) or unsuccessful (n=1). Thirty-seven

(20%) patients were treated with antibiotics alone. None of
the patients underwent surgery. Eighteen patients with acute
cholangitis died.

Discussion

Acute cholangitis is a life-threatening complication of bile
duct obstruction requiring emergency care. Fever, jaundice
and abdominal pain (Charcot’s triad), the common symp-
toms seen in our patients are similar to other studies [1, 2].
In the current study, as in most other series, the commonest
etiological factor was choledocholithiasis [2, 7]. In a study
from India, Agarwal et al. reported that 70% of their 175
patients with acute cholangitis had CBD stones and 21%
had malignancy [2]. Another study from Taiwan on 112
patients with cholangitis showed CBD stones were respon-
sible in 54.6% of cases and malignancy in 25% [7]. The
incidence of cholangitis in malignant obstruction is on the
rise because of the frequent use of endoscopic/radiological
biliary drainage procedures [3, 9]. One-third of our patients
with malignant biliary obstruction had a prior history of
ERCP.

Bile in individuals with normal biliary tract is sterile
[10]. Presence of biliary obstruction leads to bacterial
colonisation of bile [11, 12]. Ascending infection from
duodenum and/or bacterial translocation from portal vein
are the likely sources of infection [1, 13]. Increase in CBD
pressure, due to obstruction, in the presence of infected bile
promotes bacterial reflux into lymphatics and hepatic
sinusoids resulting in acute cholangitis [1]. Aerobic blood
cultures are reported positive in about 20% to 30% of
patients [14, 15]. The results of aerobic bile cultures are

Table 1 Demographic, clinical, laboratory and etiological profile of
patients with acute cholangitis (n=185)

Age 51.3 (13.4) years

Sex (males) 102 (55.1%)

Fever 163 (96.8%)

Abdominal pain 140 (75.7%)

Jaundice 139 (75.1%)

Organ failure 43 (23.2%)

Shock 9

Renal failure 38

Altered sensorium 7

Hypoxia 7

Total leukocyte count
(median, range)

13800 (2200–80000)/mm3

Serum albumin (mean, SD) 3.2 (0.7) g/dL

Total bilirubin (median, range) 7.1 mg/dL (0.4–40)

SGOT (median, range) 87 U/L (18–500)

SGPT (median, range) 80 U/L (6–463)

Serum alkaline phosphatase
(median, range)

371 U/L (59–2511)

Etiology

Choledocholithiasis 116 (62.7%)

Malignancy 52 (28.1%)

Benign biliary stricture 17 (9.2%)

Excluded 

Total number of patients with 
acute cholangitis - 58

Prior antibiotics administered – 13

Not fit for ERCP
Shock/ARDS – 7
Duodenal narrowing – 3

Managed conservatively – 3

Consent not given for ERCP - 1

Total number included
prospectively in the study - 31

Fig. 1 Flow chart of prospec-
tively recruited patients with
acute cholangitis
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more impressive with positive yield of around 70% in most
studies [14, 16]. Bae et al. reported positive bile culture in
71.7% cases and positive blood culture in 31.3% cases [14].
Similar to these studies, we found bile culture to be positive
in 92.6% patients and blood culture positive in only 26.4%
of patients. Consistent with previous observations, a single
organism was isolated from most blood cultures, while bile
cultures were predominantly polymicrobial [17, 18]. The
predominant organisms isolated from both blood and bile
were gram negative with E. coli being the most frequent
isolate [6, 14–16, 18, 19]. The gram positive organism
Enterococcus was almost exclusively isolated from bile.
Anaerobic bacterial isolates from bile and blood are
uncommon being less than 15% in most reports [7, 12,
15]. None of the anaerobic cultures from blood or bile in
the current study were positive.

The bacteriological profile of acute cholangitis has
remained stable over the last three decades but their
antibiotic susceptibility pattern has changed [6, 18, 20,
21]. Ampicillin with gentamicin was the agent of choice in
the past. With increasing resistance to ampicillin and

significant nephrotoxicity caused by aminoglycosides, this
combination fell out of favour [22–24]. Several randomised
trials in the past two decades showed quinolones to be very
effective [5, 21, 25]. A recent report from India by
Shivaprakasha and colleagues on biliary bacterial isolates
from 128 samples showed high resistance of gram-negative
bacilli (GNB) to ampicillin (92.4%), cephalexin (82.46%),
ciprofloxacin (68.42%) and piperacillin (64.33%) [6].
Comparative antibiotic sensitivity patterns of E. coli from
bile at our center in 2004 and 2008 showed a change in
antibiotic susceptibility pattern—cefotaxime: 71.4% vs.
15.7%; ceftazidine 80% vs. 21.1%; gentamicin 66.7% vs.
42%, ciprofloxacin 33.5% vs. 14.3%. The prospective arm
of our study showed that GNB had high resistance to
ampicillin, ciprofloxacin and third generation cephalospor-
ins. A high sensitivity of GNB to imipenem was observed
in our study as documented in other studies [6, 9, 15, 17].
Enterococcus, the predominant gram positive isolate, had
high resistance to ciprofloxacin but good sensitivity to
vancomycin and teicoplanin. The high resistance of micro-
organisms to susceptible antibiotics of the past may be due

Table 3 Bacterial antibiotic sensitivity pattern in prospectively enrolled patients (n=31)

Antibiotic Bile culture (% sensitive) Blood culture (% sensitive)

E. coli n=19 Klebsiella n=10 Pseudomonas n=2 Enterococcus n=19 E. coli n=9

Amikacin 78.9 70 50 – 66.7

Cefotaxime 15.7 10 – – 22.2

Ticarcillin/Clavulanic acid 38.8 40 50 – 33.3

Cefoperazone/Sulbactam 36.6 40 50 – 33.3

Ceftazidime 21.1 20 50 – 22.2

Gentamicin 42 40 50 – 33.3

Netilmicin 89.5 70 50 – 88.8

Piperacillin/Tazobactum 57.7 50 50 – 55.5

Ciprofloxacin 14.3 20 50 26.3 33.3

Ampicillin 15.7 20 – 84.2 22.2

Imipenem 100 100 100 – 100

Teicoplanin – – – 94.7 –

Vancomycin – – – 94.7 –

Table 2 Blood and bile aerobic
bacterial culture isolates in the
study patients

Data are as n (%)

Blood culture (n=178) Bile culture (n=95)

Positive culture 47 (26.4) 88 (92.6)

Polymicrobial infection 4 (2.2) 66 (69.5)

Escherichia coli 34 (19.1) 57 (60)

Klebsiella pneumoniae 7 (3.9) 27 (28.4)

Pseudomonas aeruginosa 2 (1.1) 12 (12.6)

Enterococcus spp. 1 (0.56) 38 (40)

Citrobacter spp. – 9 (9.5)

Viridans streptococcus – 2 (2.1)
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to widespread and indiscriminate use of antibiotics. These
observations suggest that a fresh empiric antibiotic policy
for cholangitis be made depending on the changed
antibiotic susceptibility pattern.

In conclusion, choledocholithiasis continues to be the most
common etiology of acute cholangitis. The antimicrobial
susceptibility pattern of causative organisms has changed over
time requiring a change in empiric antibiotic policy.

References

1. Lee DW, Chung SC. Biliary infection. Bailliere Clin Gastro-
enterol. 1997;11:707–24.

2. Agarwal N, Sharma BC, Sarin SK. Endoscopic management of
acute cholangitis in elderly patients. World J Gastroenterol.
2006;12:6551–5.

3. Lipsett PA, Pitt HA. Acute cholangitis. Surg Clin North Am.
1990;70:1297–312.

4. Sung JJ, Lyon DJ, Suen R, et al. Intravenous ciprofloxacin as
treatment for patients with acute suppurative cholangitis: a
randomized, controlled clinical trial. J Antimicrob Chemother.
1995;35:855–64.

5. Kiesslich R, Will D, Hahn M, et al. Ceftriaxone versus
levofloxacin for antibiotic therapy in patients with acute chol-
angitis. Z Gastroenterol. 2003;41:5–10.

6. Shivaprakasha S, Harish R, Dinesh KR, Karim PM. Aerobic
bacterial isolates from choledochal bile at a tertiary hospital.
Indian J Pathol Microbiol. 2006;49:464–7.

7. Lee CC, Chang IJ, Lai YC, Chen SY, Chen SC. Epidemiology and
prognostic determinants of patients with bacteremic cholecystitis
or cholangitis. Am J Gastroenterol. 2007;102:563–9.

8. Qureshi WA. Approach to the patient who has suspected acute
bacterial cholangitis. Gastroenterol Clin North Am. 2006;35:409–23.

9. Lorenz R, Herrmann M, Kassem AM, Lehn N, Neuhaus H,
Classen M. Microbiological examinations and in-vitro testing of
different antibiotics in therapeutic endoscopy of the biliary
system. Endoscopy. 1998;30:708–12.

10. Csendes A, Fernandez M, Uribe P. Bacteriology of the gallbladder
bile in normal subjects. Am J Surg. 1975;129:629–31.

11. Csendes A, Becerra M, Burdiles P, Demian I, Bancalari K,
Csendes P. Bacteriological studies of bile from the gallbladder in
patients with carcinoma of the gallbladder, cholelithiasis, common

bile duct stones and no gallstones disease. Eur J Surg.
1994;160:363–7.

12. Chang WT, Lee KT, Wang SR, et al. Bacteriology and
antimicrobial susceptibility in biliary tract disease: an audit of
10-year’s experience. Kaohsiung J Med Sci. 2002;18:221–8.

13. Bapat RD, Supe AN, Patwardhan A, Kocher HM, Parab S, Sathe
MJ. Biliary sepsis: an ascending infection. Indian J Gastroenterol.
1996;15:126–8.

14. Bae WK, Moon YS, Kim JH, et al. Microbiologic study of
the bile culture and antimicrobial susceptibility in patients
with biliary tract infection. Korean J Gastroenterol.
2008;51:248–54.

15. Leung JW, Ling TK, Chan RC, et al. Antibiotics, biliary sepsis,
and bile duct stones. Gastrointest Endosc. 1994;40:716–21.

16. Lee WJ, Chang KJ, Lee CS, Chen KM. Surgery in cholangitis:
bacteriology and choice of antibiotic. Hepatogastroenterology.
1992;39:347–9.

17. Kiesslich R, Holfelder M, Will D, et al. Interventional ERCP in
patients with cholestasis. Degree of biliary bacterial colonization
and antibiotic resistance. Z Gastroenterol. 2001;39:985–92.

18. Brook I. Aerobic and anaerobic microbiology of biliary tract
disease. J Clin Microbiol. 1989;27:2373–5.

19. Capoor MR, Nair D. Rajni, et al. Microflora of bile aspirates in
patients with acute cholecystitis with or without cholelithiasis: a
tropical experience. Braz J Infect Dis. 2008;12:222–5.

20. Thompson J, Bennion RS, Pitt HA. An analysis of infectious
failures in acute cholangitis. HPB Surg. 1994;8:139–45.

21. Karachalios GN, Nasiopoulou DD, Bourlinou PK, Reppa A.
Treatment of acute biliary tract infections with ofloxacin: a
randomized, controlled clinical trial. Int J Clin Pharmacol Ther.
1996;34:555–7.

22. Desai TK, Tsang TK. Aminoglycoside nephrotoxicity in obstructive
jaundice. Am J Med. 1988;85:47–50.

23. Gerecht WB, Henry NK, Hoffman WW, et al. Prospective
randomized comparison of mezlocillin therapy alone with com-
bined ampicillin and gentamicin therapy for patients with
cholangitis. Arch Intern Med. 1989;149:1279–84.

24. Chamberland S, L’Ecuyer J, Lessard C, Bernier M, Provencher P,
Bergeron MG. Antibiotic susceptibility profiles of 941 gram-
negative bacteria isolated from septicemic patients throughout
Canada. The Canadian Study Group. Clin Infect Dis.
1992;15:615–28.

25. Rerknimitr R, Fogel EL, Kalayci C, Esber E, Lehman GA,
Sherman S. Microbiology of bile in patients with cholangitis or
cholestasis with and without plastic biliary endoprosthesis.
Gastrointest Endosc. 2002;56:885–9.

208 Indian J Gastroenterol (September–October 2011) 30(5):204–208


	Microbial profile and antibiotic sensitivity pattern in acute bacterial cholangitis
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Statistical analysis
	Results
	Discussion
	References


