
Journal of Clinical and Diagnostic Research. 2026 Jan, Vol-20(1): PC01-PC04 11

DOI: 10.7860/JCDR/2026/82276.22182 Original Article

S
ur

g
er

y 
S

ec
tio

n Bile Culture in Patients 
Undergoing Cholecystectomy: 

A Cross-sectional Study

Gowtham Ganesan1, S Karthikeyan2, Jesu Pencilin3, Sasikumar Pattabi4



INTRODUCTION
The gall bladder is a hollow, pear-shaped organ. The bile acids, 
as synthesised by the liver, are stored and concentrated in the gall 
bladder and get secreted into the second part of the duodenum 
[1,2]. One of the pathologies of the biliary tract is the formation 
of gallstones. Gallstones are predicted to be present in ten to 
twenty per cent of the adult population, globally [3]. Gallstones 
are formed either in the biliary tract or in the gallbladder. Based 
on their composition, they are divided into pigment stones 
and cholesterol stones. Being obese, being inactive, a high-
carbohydrate diet, low fibre intake, and hormone replacement 
therapy are some of the risk factors of gall bladder formation [4,5]. 
Cholesterol stones are the result of failure in the bile cholesterol 
homeostasis. Supersaturation of the bile with cholesterol results 
from both excessive cholesterol secretion and hyposecretion of 
either phospholipids or bile salts [6]. Pigment stones are formed 
due to an abnormality in the bilirubin metabolism. These can be 
either black or brown in colour [7-9]. 

The most common reason for the occurrence of cholecystitis is 
the blockade of the hepatobiliary structure through gallstones. The 
block could occur at the gallbladder’s neck or the cystic duct [10]. 
acute cholecystitis is a type of inflammation caused by chemicals 
such as bile salts, Ceftriaxone, and polyphenol activators. Impacted 
stone also causes mucosal erosion allowing bile salts to act 
over the submucosal tissues as bile is toxic to these tissues. It 
leads into necrosis, further infection and often perforation of the 
gallbladder usually at Hartmann’s pouch [11-13]. The invasion of gut 
microorganisms is the main factor complicating this. The common 
aerobes include Escherichia coli (E. coli), Streptococcus faecalis 
and Klebsiella. Common anaerobes found include Clostridia and 
Bacteroides. Bactibilia is said to be present in 60% of all the early 
cholecystitis cases. The frequency was found to be higher among 
older individuals and also those with recurrent cholecystitis. There is 
a higher complication risk in patients with bactibilia [14]. 

This research focused on identifying and characterising the microbial 
strains in context of antibiotic sensitivity/resistivity in cases with bile 
contamination, the emergence of antibiotic-resistant bacteria, and 
personalized antibiotic strategies, which are still evolving and need 
more robust evidence. The current research was carried out to identify 
organisms present in the bile of post-cholecystectomy patients and 
to determine antibiotic sensitivity/resistivity profile in a tertiary care 
hospital in South India aimed to create an empirical antibiotic regime 
suitable for cholecystitis patients for a faster recovery. There is a 
need for such research to guide clinicians in targeted antibiotic use, 
reduce unnecessary prophylaxis, and improve outcomes.

MATERIALS AND METHODS
The present prospective observational cross-sectional study was 
carried out in the Department of General Surgery of a tertiary care 
hospital in Chennai, Tamil Nadu, India for a period of 12 months 
starting from March 2024 to February 2025. The study received 
ethical clearance from the Institutional Ethics Committee with 
reference number (002SBMCH/IHEC/2023/2079). 

Inclusion and Exclusion criteria: All the patients with a diagnosis 
of gallstones were enrolled for this research. Those under 18 
years, pregnant women and those not willing to give consent were 
excluded from this research. 

Sample size calculation: The sample size was calculated using 
the formula n=z2*P(1-P)/e2, using prevalence as ~5% [15], precision 
as 0.05 and Z value as 1.96, with the final sample found to be 60. 
The technique used was purposive sampling.

Study Procedure
Demographic data such as age, gender, weight, height, Body 
Mass Index (BMI), food habits, locality and clinical condition were 
recorded in a semi-structured questionnaire on admission. The 
patients were subjected to examination,and the findings were 
noted. These included the presence of jaundice, as evidenced by 
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ABSTRACT
Introduction: Due to the blockade of gallstones, the hepatobiliary 
system, especially the gall bladder, can undergo chemical 
inflammation called cholecystitis. It is mostly complicated by 
the invasion of gut bacteria.

Aim: To evaluate the incidence of biliary microflora and prepare 
an antibiogram for all the gall bladder pathologies in a tertiary 
care hospital in South India.

Materials and Methods: The current study was a cross-sectional 
study carried out at a tertiary care hospital in Chennai, Tamil Nadu, 
India, among patients undergoing cholecystectomy from March 
2024 to February 2025. Bile was collected from each patient and 
sent for culture and antibiogram. The data were recorded into 
Microsoft Excel and the statistical data analysis was carried out 

using Statistical Package for Social Sciences (SPSS) version 26.

Results: A total of 60 patients were enrolled for this study. Out 
of 60, 27 (45%) specimens showed no growth, 11 (18.3%) were 
positive for Escherichia coli (E. coli), 9 (15%) for Klebsiella, 6 (10%) 
for Proteus, 4 (6.7%) for Enterococcus, 2 (3.3%) for Salmonella, 
and 1 (1.7%) for Shigella. All the isolates except Klebsiella and 
Proteus were 100% sensitive for Piptaz. Amoxycillin was found 
to be least effective followed by ceftriaxone with all 6 and 3 
isolates, respectively having ≥50% resistivity.

Conclusion: Biliary microflora antibiogram revealed resistivity 
against commonly used antibiotics including amoxicillin, 
ciprofloxacin and ceftriaxone while most of the isolated microbial 
strains were found sensitive to Piptaz and meropenem.
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yellowish discoloration of the sclera, and abdominal tenderness, if 
present, was noted down along with the presence of Murphy’s sign. 
Additional clinical data was recorded as type of surgery, either open 
or laparoscopic cholecystectomy, the type of stones and the number 
of stones with the classification of cholesterol stones, pigment 
stones, and mixed stones. Bile was collected by several means, 
depending on the clinical requirement. Bile was collected during 
laparoscopic cholecystectomy, open cholecystectomy, Endoscopic 
Retrograde Cholangiopancreatography (ERCP) percutaneous biliary 
drainage, intraoperative collection, direct aspiration during surgery 
(e.g., cholecystectomy) and collected from the gallbladder or bile 
ducts using a sterile syringe. Microbiological analysis of the bile was 
carried out by culture method and antibiogram.

STATISTICAL ANALYSIS
The data were recorded into Microsoft Excel and the statistical data 
analysis was carried out using SPSS version 26.

RESULTS
The demographics of the study population is explained in[Table/
Fig-1]. Majority of the study participants were 41-50 years of age 
with a female preponderance. The male-to-female ratio was 2:1 in 
the present study. A total of 36 (60%) participants were from urban 
areas and 38 were consuming a mixed diet. A total of 17 (28.3%) 
patients were overweight and 11 (18.3%) were obese. Most of 
the study participants 54 (90%) reported having abdominal pain, 
followed by other symptoms such as fever, dyspnoea, nausea, and 
vomiting at the time of admission. Rest of the clinical profile of the 
study participants has been described in [Table/Fig-2]. 

Variables Frequency (n=60) Percentage (%)

Age group (in years)

21-30 7 11.7

31-40 15 25

41-50 22 36.7

51-60 12 20

>60 4 6.7

Sex
Male 18 30

Female 42 70

Locality 
Urban 36 60

Rural 24 40

Type of diet
Vegetarian 22 36.7

Mixed type 38 63.3

BMI (Kg/m2)

<18 7 11.7

18-25 25 41.7

26-30 17 28.3

>30 11 18.3

[Table/Fig-1]:	 Baseline characteristics among the participants.

Variables Frequency (n=60) Percentage (%)

Symptoms

Abdominal pain 54 90

Fever 23 38.3

Dyspepsia 21 35

Nausea/Vomiting 22 36.7

Signs

Jaundice 21 35

Abdominal tenderness 48 80

Murphy’s sign 35 58.3

Type of stones
Yellow/Cholesterol 24 40

Black/Pigment 36 60

Number of 
stones

Single 26 43.3

Multiple 34 56.7

Type of surgery

Open cholecystectomy 21 35

Laparoscopic 
cholecystectomy

39 65

[Table/Fig-2]:	 Clinical characteristics among the participants.

[Table/Fig-3]:	 Bar chart showing distribution according to biliary flora obtained.

Piptaz, meropenem and amikacin and showed 100% resistance to 
ciprofloxacin and amoxicillin, respectively. Detailed drug sensitivity/
resistivity profile has been mentioned in [Table/Fig-4]. 

DISCUSSION
Gallstones are formed in either the biliary tract or the gallbladder 
as a result of high cholesterol or bilirubin levels in bile [3]. Due to 
blockage of gallstones, the hepatobiliary system, especially the gall 
bladder, can undergo chemical inflammation called cholecystitis, 
which can be acute or chronic. It is mostly complicated by the 
invasion of gut bacteria. The common aerobes include Escherichia 
coli, Streptococcus faecalis and Klebsiella [4,5]. Common anaerobes 
found include Clostridia and Bacteroides. Bactibilia is said to be 
present in 40-60% of all the early cholecystitis cases. The frequency 
was found to be higher among older individuals and also those 
with recurrent cholecystitis and bactibilia associated with higher 
complications [14]. This research aimed to evaluate the incidence of 
biliary microflora and prepare an antibiogram for all the gall bladder 
pathologies in a tertiary care hospital in South India. Age distribution 
of the study participants showed 36.7% patients between age-
group 41-50 years, closely followed by 31-40 years age-group with 
25% patients. There was a female preponderance observed with 
a male-to-female ratio noted as 2:1, which was in concordance to 
the available published literature [10,14,16]. Majority of the patients 
belonged to the urban regions with mixed diet. This can be attributed 
to ease of access to the healthcare facilities in urban population.

Abdominal pain was the most common observed clinical symptom, 
38.3% had fever, 35% had dyspnoea, and 36.7% had nausea or 
vomiting at the time of admission. A 35% had jaundice, and 80% 
had abdominal tenderness. 58.3% were positive for Murphy’s 
sign. A 28.3% were overweight and 18.3% were obese. Published 
literature suggests that for each 5-unit rise in BMI, the chance of 

Microbial culture profile of the study participants showed a 11 (18.3%) 
positivity for E. coli, 9 (15%) for Klebsiella, 6 (10%) for Proteus, 4 
(6.7%) for Enterococcus, 2 (3.3%) for Salmonella and 1 (1.7%) for 
Shigella. Rest 27 (45%) of the samples showed no growth [Table/
Fig-3]. All the isolated E. coli and Enterococcus strains were found 
to be sensitive to Piptaz, 10 (90.9%) E. coli cultures were sensitive 
for meropenem and 81.8% for amikacin with 63.6%, 54.5%, and 
36.4% resistivity was observed against amoxicillin, ciprofloxacin and 
ceftriaxone respectively. Klebsiella was found to be 100% sensitive 
to meropenem and maximum resistance was observed against 
amoxicillin with 77.8%. Enterococcus was also found sensitive 
to meropenem (100%) and amikacin (75%) whereas, ceftriaxone, 
ciprofloxacin and amoxicillin were found to have resistance in 75% 
and 50% each respectively. The isolated Salmonella showed 100% 
sensitivity to Piptaz and amikacin and complete resistance observed 
against amoxicillin. Shigella showed 100% sensitivity to ceftriaxone, 
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gallstone development increases by 1.63 times and the probability 
of gallstones among diabetics was reported to be 1.56 times that 
of non-diabetic individuals [17,18]. In this study, 60% of the patients 
had pigmented stones, and rest had cholesterol ones with majority 
having multiple stones. 

A total of 45% of the specimens were negative for microbial 
culture. An 18.3% samples were positive for Escherichia coli, 15% 
for Klebsiella, 10% for Proteus, 6.7% for Enterococcus, 3.4% for 
Salmonella, and 1.7% for Shigella. Lee WJ et al., conducted a 
study with regard to the bacteriology of bile. The study reported 
68% to have positive growth. The complication rate was found 
to be higher among those with cholangitis with aerobes (87.7%) 
observed in majority and only 12.3% were anaerobes. Among the 
aerobes, the common one was Enterococcus, followed by E. coli 
and Pseudomonas [19]. Kaya M et al., reported that bile culture 
came out positive in ~50% of the patients. Gram-negative bacteria 
like E. coli and Pseudomonas have been frequently encountered 
organisms [20]. Moti MR et al., conducted a similar study and 
reported the common organisms to be found were Gram-
positive-Streptococcus and Gram-negative - Citrobacter frondeii. 
Fluoroquinolones were the agent to which most organisms were 
reported sensitive [21]. Ballal M et al., reported that among the 
cultures grown, 56% were aerobes and 13% were anaerobes. 
Among the aerobes, E. coli was predominant, followed by Klebsiella 
and Bacteroides fragilis as most common anaerobe [22]. 

All the isolated strains of E. coli, Enterococcus, and Salmonella 
were sensitive to Piptaz and all strains of Klebsiella, Proteus species 
were sensitive to meropenem. Additionally, Enterococcus, and 
Salmonella were sensitive to meropenem and amikacin respectively. 
The common highest resistance was noted against amoxicillin, 
ciprofloxacin, and ceftriaxone. According to Kaya M et al., antibiotics 
to which the organisms obtained from bile culture were sensitive 
were meropenem, imipenem and amikacin [20]. Shafagh S et al., 
stated antibiograms of cultures from bile showed 100% sensitivity 
to Imipenem, 98.1% to amikacin and 90.4% to Gentamycin among 
Gram-negative organisms, while Gram-positive ones showed 100% 
sensitivity to imipenem, rifampicin, vancomycin and clindamycin 
[23]. A study from Iran reported that clindamycin, amikacin and 
ceftriaxone were also found to be effective against the microbial 
isolates obtained from bile cultures [24]. In a study by Salvador VB 
et al., E. coli showed higher sensitivity to amikacin, ceftriaxone, 
cefepime, Piptaz, gentamycin, meropenem and imipenem. Klebsiella 
showed sensitivity to amikacin, gentamycin, ceftriaxone, cefepime, 
imipenem and Piptaz while pseudomonas showed sensitivity to 
cefepime, imipenem, gentamycin and Piptaz [25]. Alif YM et al., 
conducted a study among 12 samples and reported that Klebsiella, 
followed by E. coli, were the commonest organisms. The bacteria 
showed the highest sensitivity to cefuroxime, followed by gentamycin 

and ciprofloxacin [26]. A research study from North India reported 
a similar observation as the findings of this study showing E. coli as 
the predominant organism, followed by Klebsiella [27]. E. coli was 
also observed as the most common microbial isolate from the bile 
samples of the patients’ undergoing cholecystectomy [28]. Most of 
the samples positive for microbial culture were found to be resistant 
to commonly used antibiotics such as ceftriaxone, ciprofloxacin, 
and amoxicillin. Based on the findings of this research, an antibiotic 
profiling is recommended for bile cultures to gain effective results 
and to prevent delays in infection control in this patient cohort.

Limitation(s)
This research study documented a pattern of organisms present in 
the bile of cholelithiasis patients undergoing cholecystectomy, but 
the samples studied were limited to a single tertiary care center. 
Hence, multicentric research including more patients is needed to 
provide better insights on antibiogram profile of the bile cultures and 
might be helpful in gaining better outcomes. Multicentric research 
might also be helpful in creating an empiric antibiotic regime 
applicable widely due to the inclusion of diverse patient profiles.

CONCLUSION(S) 
A total of 55% of the specimens studied were found to be 
positive on microbial culture with a higher frequency of Gram-
negative microorganisms such as E. coli and Klebsiella. Apart 
these Proteus, Enterococcus, Salmonella, and Shigella were also 
found to be positive in the study specimens. The microorganisms 
were found to be highly resistant to common antibiotics such as 
Ceftriaxone, Ciprofloxacin and Amoxicillin and found to be sensitive 
to meropenem, Ampicillin and Piptaz. 
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	 Kaya M, Beştaş R, Bacalan F, Bacaksız F, Arslan EG, Kaplan MA. Microbial profile [20]
and antibiotic sensitivity pattern in bile cultures from endoscopic retrograde 
cholangiography patients. World J Gastroenterol. 2012;18(27):3585-89. Doi: 
10.3748/wjg.v18.i27.3585.

	 Moti MR, Hadizadeh MR, Azarhoosh R. Bacteriological study of bile in [21]
cholelithiasis patients undergoing cholecystectomy in Azar Hospital of Gorgan 
(2005-2006). Razi J Med Sci. 2011;17(80/81):26-33.

	 Ballal M, Jyothi KN, Antony B, Arun C, Prabhu T, Shivananda PG. Bacteriological [22]
spectrum of cholecystitis and its antibiogram. Indian J Med Microbiol. 
2001;19(4):212-14. 

	 Shafagh S, Rohani SH, Hajian A. Biliary infection; distribution of species [23]
and antibiogram study. Ann Med Surg. 2021;70:102822. Doi: 10.1016/j.
amsu.2021.102822.

	 Moazeni-Bistgani M, Imani R. Bile bacteria of patients with cholelithiasis and [24]
theirs antibiogram. Acta Med Iran. 2013:779-83.

	 Salvador VB, Lozada MC, Consunji RJ. Microbiology and antibiotic susceptibility [25]
of organisms in bile cultures from patients with and without cholangitis at an 
Asian academic medical center. Surg Infect. 2011;12(2):105-11. Doi: 10.1089/
sur.2010.005.

	 Alif YM, Sani MI, Ziyadi GM, Anwar AR, Azri I, Hartinie MS, et al. Bacteriological [26]
assessment, antibiogram, and factors related to positivity of bile culture in 
cholelithiasis. Surg Chron. 2020;25(3):240-45. 

	 Mehta V, Grebriyal V, Loomba PS, Mishra B, Sharma A. Microbiological [27]
spectrum, antibiogram and bacteraemia in biliary tract infections–a study from 
tertiary centre of north India. J Adv Med Med Res. 2022;34:28-40. Doi: 10.9734/
JAMMR/2022/v34i1131362.

	 Gupta J, Gupta A, Gupta R, Gupta A, Devkaran B, Chauhan A, et al. [28]
Bacteriological profile of bile and antibiogram in cholecystectomy patients. J Med 
Sci Clin Res. 2017;5(4):20786-89. Doi: 10.18535/jmscr/v5i4.169.

PARTICULARS OF CONTRIBUTORS:
1.	 Junior Resident, Department of General Surgery, Sree Balaji Medical College and Hospital, CLC Works Road, Shankar Nagar, Chennai, Tamil Nadu, India.
2.	 Associate Professor, Department of General Surgery, Sree Balaji Medical College and Hospital, CLC Works Road, Shankar Nagar, Chennai, Tamil Nadu, India.
3.	 Assistant Professor, Department of General Surgery, Sree Balaji Medical College and Hospital, CLC Works Road, Shankar Nagar, Chennai, Tamil Nadu, India.
4.	 Professor and Dean, Department of General Surgery, Sree Balaji Medical College and Hospital, CLC Works Road, Shankar Nagar, Chennai, Tamil Nadu, India.

PLAGIARISM CHECKING METHODS: [Jain H et al.]

•  Plagiarism X-checker: Aug 13, 2025
•  Manual Googling: Sep 16, 2025
•  iThenticate Software: Oct 08, 2025 (8%)

Etymology: Author OriginNAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
S Karthikeyan,
Associate Professor, Department of General Surgery, Sree Balaji Medical College 
and Hospital, CLC Works Road, Shankar Nagar, Chennai, Tamil Nadu, India.
E-mail: drsk1287@gmail.com

Date of Submission: Jul 23, 2025
Date of Peer Review: Aug 28, 2025
Date of Acceptance: Oct 10, 2025

Date of Publishing: Jan 01, 2026

Author declaration:
•  Financial or Other Competing Interests:  None
•  Was Ethics Committee Approval obtained for this study?  Yes
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  NA

Emendations: 6

http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

