
Journal of Kathmandu Medical College, Vol. 14, No. 1, Issue 51, Jan.-Mar., 2025
Orig ina l  Research Art ic le

22

Submitted: Jul 29, 2025
Accepted: Oct 14, 2025
Published: Jan 29, 2026

Address for correspondence 

Dr. Beena Jha
Associate Professor,
Department of Microbiology
Kathmandu Medical College and Teaching Hospital, 
Sinamangal, Kathmandu, Nepal. 
E-mail: drbeenajha@gmail.com 

Microbiological profile of bile sample in patients undergoing  
cholecystectomy at a tertiary care centre
Jha B1,   Ghimire R2,   Sharma M1,  Neupane S1,  
1Beena Jha, 1Manisha Sharma, 1Sushmita Neupane Department of Microbiology; 2Roshan Ghimire,Department of General 
Surgery, Kathmandu Medical College and Teaching Hospital, Sinamangal, Kathmandu, Nepal

ABSTRACT

Introduction: Cholecystectomy is a frequently performed operation for symptomatic cholelithiasis. The presence of 
gallstones is associated with the bacterial colonization of the bile.
Objectives: The objective of this study is to access the pattern of bacterial isolates from bile aspirates from cholecystectomy 
patients and also to determine antibiogram of isolated organisms.
Methodology: A descriptive cross-sectional study was conducted among 140 patients who underwent cholecystectomy 
from 1st October 2024 to 31st December 2024 at Kathmandu Medical College and Teaching Hospital after approval from 
Institutional Review Committee. Bile samples received from all the patients who underwent cholesystectomy were 
included in this study while samples from other illness were excluded. Intra operatively, bile was aspirated from gall 
bladder and sent for culture and antibiotic sensitivity testing.
Result: A total of 33(24%) patient's bile was culture positive. Escherichia coli 18 (54%) was the most common isolates 
followed by Psedomonas aeruginosa 6(18%), Klebsiella pneumoniae 4(12%), Klebsiella oxytoca 3(9%) and Acinetobacter 
baumanii 2(6%) respectively. Most of the isolates were sensitive to Amikacin, piperacillin /Tazobactam and Meropenem.
Conclusion: Escherichia coli was the most common isolates followed by Pseudomonas aeruginosa. Amikacin, Meropenem 
and Piperacillin/Tazobactem were sensitive to most of the organisms except for Acinetobacter baumanii which showed 
resistant to theses antibiotics. 
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 INTRODUCTION

The most common reason for cholecystectomy is 
cholelithiasis. The presence of gallstones in the 

gallbladder or biliary tree is associated with the bacterial 
colonization of the bile.  The incidence of bactibilia is 
low in uncomplicated cholelithiasis, whereas it is higher 
in complicated cholelithiasis cases due to obstruction 
and stasis.1 Microbial flora in disease associated with 
gallbladder has been detected in up to 80% of patients 
presenting with acute symptoms and in >25% patients 
with chronic disease of gallbladder.2,3 Gram negative 
bacteria are more commonly associated with GB 
disorders. 4-6 

Antibiotic policy and appropriate antibiotic prophylaxis 
cannot be designed unless the data is available about 
bacteria colonizing the bile associated with gall 
bladder disease. Objective of this study was to access 
the pattern of bacterial isolates from bile aspirates of 
cholecystectomy patients seeking care at a tertiary care 
teaching hospital. 
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METHODOLOGY
A descriptive cross-sectional study was conducted 
within a period of three months from 1st October 2024 
to 31st December 2024 among the patients undergoing 
cholecystectomy at the Department of Clinical 
Microbiology laboratory Sinamangal, Kathmandu 
Medical College and Teaching Hospital (KMCTH).  Ethical 
approval was obtained from the Institutional Review 
Committee (Reference Number:12082024/09) before 
this study was conducted. 

Convenience sampling was done and the sample size 
was calculated from study done in Nepal with culture 
positive rate of 23.3%7.  Bile samples received from all the 
patients who underwent cholesystectomy were included 
in this study and bile samples from other illness were 
excluded. The sample size was calculated using formula,

P = 23.3%
n= z2pq/e2

= (1.96)2x23.3x76.7/72 = 140

 Where,
n= minimum required sample size
Z= 1.96 at 95% Confidence Interval (CI)
p= past prevalence 
q= 1-p
e= margin of error, 7%

The patients were admitted a night before surgery in 
the department of surgery and were examined and 
evaluated by concerned surgical team and anaesthetic 
team for fitness for surgery. Informed consent was taken 
from the patient or patient’s attendant after explaining 
the nature of procedure such as open or laparoscopic, 
and even potential for conversion from laparoscopic 
approach to open cholecystectomy. All the patients 
were given single dose of IV injection of Ceftriaxone 
1 gram at induction of anaesthesia and 2 doses of the 
same were given postoperatively. Five ml of bile samples 
were collected in a sterile container with the help of 
5ml disposable syringe. Container was labelled and 
sent to the laboratory without any delay. Bile collected 
was cultured on Blood agar (BA) and MacConkey agar 
(MA), which was aerobically incubated at 37°C for 24- 48 
hours for the growth of organisms. The bile culture was 
reported sterile when there was no growth even after 48 
hours of incubation. All positive culture was identified 

by their colony morphology on the plate, microscopic 
examination of Gram’s staining and appropriate 
biochemical reactions. Antimicrobial susceptibility 
testing was performed on Muller Hinton agar plates using 
Kirby Bauer disc diffusion method according to Clinical 
and Laboratory Standard Institute (CLSI) Guidelines.8 
Data analysis was done by using statistical package for 
social sciences, IBM SPSS Statistics for Windows version 
19 (IBM Corp., Armonk, N.Y., USA). 

RESULTS
Out of total 140 patients 33 (23.5%) male and 107 
(76.42%) females were included in this study. Maximum 
number of patients 39 (27%) were from the age group 
41-50 years followed by 34 (24%) from the age group of 
31-40 years. (Figure 1) 

Out of 140 bile samples received for microbiological 
analysis, 33 (24%) were culture positive. Escherichia coli 
18 (54.54%) was the most common isolates followed by 
Psedomonas aeruginosa 6 (18%), Klebsiella pneumoniae 
4 (12.12%), Klebsiella oxytoca 3 (9%) and Acinetobacter 
baumanii 2 (6%) respectively. Gram positive organisms 
were not isolated during this study. The remaining bile 
sample were sterile 107(76%, Table 1).

On antibiogram, E. coli showed maximum sensitivity to 
Meropenem 17(94.4%) followed by Amikacin in 15 (83.3 
%) whereas maximum resistance was shown by Cefixime 
13 (72%) followed by amoxicillin–clavulanate 8 (44%).

All 6 strains of Pseudomonas aeruginosa exhibited 100% 
sensitivity towards Piperacillin Tazobactam and 66% 
towards Amikacin and Meropenem. Three i.e. half of the 
strains were resistant to Ciprofloxacin and Ceftazidime 
(Table 3).

Among the Klebsiella  pneumoniae isolates, 3(75%) were 
sensitive to Amikacin and 100% were resistant to Cefixime 
and Amoxyclav. Whereas Klebsiella oxytoca showed only 
33% sensitive towards Amikacin, Cefixime, Ceftriaxone, 
Amoxyclav, piperacillin/Tazobactam and Meropenem 
and were 3(100%) resistant towards Ciprofloxacin.

Out of 2 Acinetobacter baumanii, both showed 100% 
sensitivity towards Tigecycline and Polymyxin B whereas 
(50%) were only sensitive to Amikacin, Piperacillin/
Tazobactam and Meropenem.
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Figure: 1 Distribution of patients according to age.  

Table 1. Microbiological profile of bile sample  

Culture report n (%) 
Positive  33 (24) 
Sterile  107 (76) 
Isolated organism  from bile sample (n=33)  
Escherichia coli 18 (54.54) 
Pseudomonas aeruginosa 6 (18.18) 
Klebsiella Pneumoniae 4 (12.12) 
Klebsiella Oxytoca 3 (9) 
Acinetobacter baumanii 2 (6) 

 

Table 2. Antibiotic sensitivity pattern of Escherichia coli     (n = 18) 

Antibiotics Sensitive n (%) Resistant n (%) 
Amikacin 15(83.33) 3(16.66) 
Cefixime 5(27.7) 13(72) 
Ceftriaxone 7(38.88) 11(44.4) 
Ciprofloxacin 10(55.55) 8(44.4) 
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Table 1:	 Microbiological profile of bile sample 

Culture report n (%)

Positive 33 (24)

Sterile 107 (76)

Isolated organism  from bile sample (n=33)

Escherichia coli 18 (54.54)

Pseudomonas aeruginosa 6 (18.18)

Klebsiella Pneumoniae 4 (12.12)

Klebsiella Oxytoca 3 (9)

Acinetobacter baumanii 2 (6)

Table 2:	 Antibiotic sensitivity pattern of Escherichia 
coli (n = 18)

Antibiotics
Sensitive n 

(%)
Resistant n 

(%)
Amikacin 15 (83.33) 3 (16.66)

Cefixime 5 (27.7) 13 (72)

Ceftriaxone 7 (38.88) 11 (44.4)

Ciprofloxacin 10 (55.55) 8 (44.4)

Amoxicillin–clavulanate 10 (55.55) 8 (44.4)

Piperacillin/ Tazobactam 13 (72.22) 5 (27.77)

Meropenem 17 (94.4) 1 (5.55)

Table 3:	 Antibiotic sensitivity pattern of 
Pseudomonas aeruginosa (n = 6)

Antibiotics
Sensitive  

n (%)
Resistant  

n (%)
Amikacin 4 (66.66) 2 (33.33)

Ceftazidime 3 (50) 3 (50)
Cefftazidime/Clavulanic 
acid

4 (66.66) 2 (33.33)

Ciprofloxacin 3 (50) 3 (50)

Piperacillin/Tazobactam 6 (100) 0 (0)

Meropenem 4 (66.6) 2 (33.3)

Figure 1:	Distribution of patients according to age. 

DISCUSSION
Biliary infection has been reported in a significant 
proportion of patients developing gallstones; the 
infection can be caused by gram-negative,  gram-positive 
or anaerobic organisms.9 Around 94% of biliary infections 
are caused by aerobic organisms, while anaerobic 
organisms account for the rest.10 Gram negative 
enteric aerobes such as E. coli, Klebsiella species and 
Proteus species, are more common while Pseudomonas 
aeruginosa, Bacteroides fragilis and Enterococcus faecalis 
are less commonly cultured.11 The enzymes secreted by 
the bacteria can alter bile composition which can in turn 
lead to precipitation of bile salts. It remains unknown 
whether the bacterial colonisation in bile results in 
gallstone formation or vice-versa, but bacterial biofilm 
covers most gallstones even if the bile remains bacteria 
free. If the bile duct gets obstructed, then bacteria can 
proliferate within the stagnant bile. Bacteria can then 
enter the circulation leading to a systemic infection. 

Bacteria can be isolated from the bile or gallbladder 
in about 30% of cholelithiasis patients. This study was 
conducted to access the pattern of bacterial isolates 
from bile aspirates among cholecystectomy patients and 
also to determine their antibiogram.

In the present study out of 140 bile samples received, 
33(24%) were culture positive and remaining 107(76%) 
were sterile which is similar to the study conducted by 
Patel V. et al with positive bile cultures of 19(24.36%) and 
those with negative culture were 59(75.64%). 12 In contrast 
to our study, Shankaran et al reported 14.66% (39 out of 
266) positive growth and 15.6% in a study done by Morris 
et at.13,14 E. coli was the most common organism isolated 
in our study which was 54%  among bile culture positive 
and 12 % among all patients followed by Psedomonas 
aeruginosa 4%, Klebsiella pneumoniae 2.8%, Klebsiella 
oxytoca 2.1% and Acinetobacter baumanii 2% among all 
samples respectively.  This study is in accordance to the 
study done by Patel V. et al where E. coli isolated were 
(63.16%) and 15.38% among all patients followed by 
Pseudomonas 3.85%, Klebsiella 2.56%, Staphylococcus 
Viridans (1.28%).12 

E. coli showed good sensitivity to Meropenem(94%) and 
amikacin but was resistant to Cefixime (72%). In a study 
done by Ahmed et al, E. coli showed good sensitivity 
to amikacin, cefoperazone plus sulbactam, imipenem 
(100%) and ceftriaxone (90%) but resistant to ampicillin 
(80%) as was seen in our study.15
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Pseudomonas aerusinosa exhibited 100% sensitivity 
towards Piperacillin /Tazobactam and 66% towards 
Amikacin and Meropenem. 3(50%) isolates were resistant 
to Ciprofloxacin and ceftazidime.

Among the Klebsiella pneumoniae isolates, 3(75%) were 
sensitive to Amikacin and 100% resistant to Cefixime 
and Amoxyclav. Whereas Klebsiella oxytoca showed only 
33% sensitive towards Amikacin, Cefixime, Ceftriaxone, 
Amoxyclav, piperacillin/Tazobactam and Meropenem 
and were 3(100%) resistant towards Ciprofloxacin.

Out of 2 Acinetobacter isolates, both showed 100% 
sensitivity towards Tigecycline and Polymyxin B whereas 
(50%) were only sensitive to Amikacin, piperacillin/
Tazobactam and Meropenem. There were few limitations. 
We could not perform anaerobic culture due to limited 
resource at our center.

In present study 33(24%) were culture positive . There 
is conflicting evidence in various literatures about the 
association of positive bile culture with postoperative 
infective complications. However, number of studies has 
shown relationship of positive bile culture and infective 
complications like fever, wound infection and sepsis1.16-17

CONCLUSION
Cholecystectomy was the surgery commonly done 
among the female patients.  Maximum number of patients 
were from the age group 41-50 years. Escherichia coli was 
the most common isolates followed by Pseudomonas 
aeruginosa. There was variation in antibiotic sensitivity 
testing depending upon the organisms. Amikacin, 
Meropenem and Piperacillin/Tazobactem were sensitive 
to most of the organisms except for Acinetobacter 
baumanii which showed resistant to these antibiotics. 
Thus, this study can help to develop local guidelines 
and recommendations based on Nepalese data to 
ensure the rational use of prophylactic antibiotics in 
patients with symptomatic cholelithiasis undergoing for 
cholecystectomy. 

ACKNOWLEDGEMENTS
We are also thankful to all patients who had given 
consent to be a part of this study. In addition, we would 
like to thank Dr. Sujan Resident of Department of Surgery 
who supported us in facilitating the sample collection 
during the study period.

Source (s) of support: None
Conflict of interest: None

REFERENCES 
1.	 Gupta J, Gupta A, Gupta R, Gupta A, Devkaran B. 

Bacteriological profile of bile and antibiogram in 
cholecystectomy patients. J Med Sci Clin Res. 2017 
Apr 5;20786–9. [Full Text | DOI]  

2.	 Randi G,  Franceschi S, La Vecchia C.  Gallbladder 
cancer  worldwide:  geographical distribution  and risk  
factors.  Internat  J  Cancer.  2006  Apr ;118(7):1591-
602. [Full Text | DOI]  

3.	 Nandakumar  A, Gupta  PC,  Gangadharan  P, 
Visweswara RN, Parkin DM. Geographic pathology 
revisited: development of an atlas of cancer in India. 
Internat J Cancer. 2005 Sep;116(5):740-54. [Full Text | 
DOI] 

4.	 Srivastava K, Srivastava  A, Sharma  KL, Mittal  B. 
Candidate  gene  studies  in  gallbladder  cancer:  a 
systematic  review  and  meta-analysis.  Mutation 
Research/Reviews  in Mutation  Research.  2011 Jul 
;728(1-2):67-79. [Full Text | DOI] 

5.	 Hamdani  NH,  Qadri  SK,  Aggarwalla  R,  Bhartia VK,  
Chaudhuri  S,  Debakshi  S. Clinicopathological study 
of gall bladder carcinoma with  special  reference  to  
gallstones:  our  8-year experience  from  eastern  India.  
Asian  Pacific  J Cancer Prevention. 2012;13(11):5613-
7. [Pub Med | Full Text | DOI]   

6.	 Tyagi BB, Manoharan N, Raina V. Risk factors for 
gallbladder cancer: A population-based case-control 
study in Delhi. Ind J Med Paediatr Oncol. 2008 Jan 
;29(1):16. [Full Text]

7.	 Lee JG. Diagnosis and management of acute 
cholangitis.  Nat Rev Gastroenterol Hepatol. 2009 
Aug;6(9):533-41. [Pub Med | Full Text | DOI]

8.	 CLSI. Performance Standards for Antimicrobial Disk 
Susceptibility Tests. 14th ed. 2024. [Full Text] 

9.	 Ahmad F, Islahi S, Hingora OM, Singh YI. Cholelithiasis 
a clinical and microbiological analysis. Int J Scientific 
Study. 2014 Jul ;2(4):40-5. [Full Text]

10.	 Sattar I, Aziz A, Rasul S, Mehmood Z, Khan A. 
Frequency of infection in cholelithiasis. J Coll 
Physicians Surg Pak. 2007 Jan;17(1):48-50. [Pub Med | 
Full Text | DOI]

11.	 Shrestha KR, Adhikary S, Koirala R, Amatya R. 
Frequency of bile bacteria in gallstone disease. J 
Institute Med. 2014 Apr;36(1):34-7. [Full Text | DOI]   

12.	 Viral Patel and Ashvin kankotiya. “Bacteriological 
analysis of bile in cholecystectomy patients.” Int J 
Current Research.  2020 Apr ;12(4) :11191-6. [Full Text 
| DOI] 

13.	 Shankaran R, Amarasekara C. A prospective 
observational study to study and correlate the 

https://jmscr.igmpublication.org/v5-i4/169%20jmscr.pdf
https://dx.doi.org/10.18535/jmscr/v5i4.169
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ijc.21683
https://doi.org/10.1002/ijc.21683
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ijc.21109
https://doi.org/10.1002/ijc.21109
https://www.sciencedirect.com/science/article/abs/pii/S1383574211000482?via%3Dihub
https://doi.org/10.1016/j.mrrev.2011.06.002
https://pubmed.ncbi.nlm.nih.gov/23317226/
https://koreascience.or.kr/article/JAKO201206735656374.pdf
http://dx.doi.org/10.7314/APJCP.2012.13.11.5613
https://www.thieme-connect.com/products/ejournals/pdf/10.4103/0971-5851.51442.pdf
https://pubmed.ncbi.nlm.nih.gov/19652653/
https://www.nature.com/articles/nrgastro.2009.126
https://doi.org/10.1038/nrgastro.2009.126
https://clsi.org/shop/standards/m02/
https://www.ijss-sn.com/uploads/2/0/1/5/20153321/ijss_july-07.pdf
https://pubmed.ncbi.nlm.nih.gov/17204221/
https://europepmc.org/article/MED/17204221
https://doi.org/01.2007/jcpsp.4850
https://jiomnepal.edu.np/index.php/jiomnepal/article/view/566/526
https://doi.org/10.59779/jiomnepal.566
https://journalcra.com/article/bacteriological-analysis-bile-cholecystectomy-patients
https://doi.org/10.24941/ijcr.38313.04.2020


Jha B et al.

26Vol. 14 • No. 1 • Issue 51 • Jan.-Mar. 2025 Journal of Kathmandu Medical College

clinical and microbiological profile of bile cultures in 
patients with symptomatic cholelithiasis. Int Surg J. 
2020 May;7(5):1566-9. [Full Text | DOI]  

14.	 Morris-Stiff GJ, O'Donohue P, Ogunbiyi S, Sheridan 
WG. Microbiological assessment of bile during 
cholecystectomy: is all bile infected?  HPB (Oxford). 
2007;9(3):225-8. [Pub Med | Full Text | DOI] 

15.	 Ahmad M, Akhtar MR, Ali A, Ahmad A, Hashmi JS. 
Microbiology of bile in symptomatic uncomplicated 
gallstone disease. Pak Armed Forces Med J. 2015 
Aug;65(4):491-3. [Full Text]

16.	 Stewart L, Smith AL, Pellegrini CA, Motson RW, Way 
LW. Pigment gallstones form as a composite of 
bacterial microcolonies and pigment solids. Ann 
Surg 1987 Sep;206(3): 242-50. [Pub Med | Full Text | 
DOI] 

17.	 Ohdan H, Oshiro H, Yamamoto Y, Tanaka I, Inagaki 
K, Sumimoto K, et al. Bacteriological investigation of 
bile in patients with cholelithiasis. Surg Today 1993;2 
3:390-395. [Pub Med | Full Text | DOI]

https://www.ijsurgery.com/index.php/isj/article/view/5525/3753
https://doi.org/10.18203/2349-2902.isj20201870
https://pubmed.ncbi.nlm.nih.gov/18333227/
https://www.hpbonline.org/article/S1365-182X(15)31035-2/fulltext
https://doi.org/10.1080/13651820701275105
https://www.pafmj.org/PAFMJ/article/view/988
https://pubmed.ncbi.nlm.nih.gov/3632090/
https://journals.lww.com/annalsofsurgery/abstract/1987/09000/pigment_gallstones_form_as_a_composite_of.2.aspx
https://doi.org/10.1097/00000658-198709000-00002
https://pubmed.ncbi.nlm.nih.gov/8324331/
https://link.springer.com/article/10.1007/BF00309495
https://doi.org/10.1007/bf00309495

