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Abstract  
Background: Gallstone disease poses a serious public health burden. There are a 

variety of probable pathways for bacterial migration and colonization of the biliary 

tract, such as translocation through the Oddi sphincter from the duodenum or 

hematogenous entrance into the liver with subsequent excretion into the bile. The 

presence of bacteria in the gallstones and in the bile of patients suffering from 

gallstone disease can lead to various complications hence making the study of 

bacterial flora from bile vitally important. Materials and Methods: A prospective 

time study was conducted over a period of one (01) year from 1st November 2020 

to 31 October 2021. Bile was aspirated from the excised gall bladder and was sent 

in the sterile container in the microbiological laboratory for culture. The socio-

demographic and clinical profile of the study participant was recorded for the 

purpose of analysis. Further both quantitative and qualitative data were retrieved 

meeting both objectives and the same was subjected to statistical analysis. Results: 

The age group of 31 – 40 years and females were more commonly affected. The 

most common pre-operative event was acute cholecystitis i.e. 06 out of 49 (12.24%), 

followed by acute pancreatitis in 04 patients (8.16%). The findings suggest that 

culture reports of the bile revealed organisms in 14 cases (28.57%) while it showed 

no growth of organisms in 32 cases (65.30%) whereas in 03 cases the sample was 

contaminated. E.Coli was the most common organism in 10 patients (20.40%) 

followed by Klebsiella in 6 patients (12.24 %), Proteus vulgaris in 3 patients 

(6.12%), Enterococcus in 03 patients (6.12%), Streptococcus in 1 patient (2.04 %) 

and Salmonella in 01 patient (2.04%). In the culture and sensitivity test, E.Coli 

showed maximum sensitivity to Amikacin in 7 cases (26%) followed by Piperacillin 

in 6 patients (22.2%). Klebsiella showed high sensitivity to Meropenem in 4 (21%) 

patients, Proteus vulgaris showed the highest sensitivity to Meropenem in 3 cases 

(33%) followed by Piperacillin and Amikacin (22.22%) cases. Salmonella was 

found in the bile culture of 1 patient. The case was highly sensitive to ceftriaxone, 

ciprofloxacin, and azithromycin. Enterococcus showed the highest sensitivity to 

Cefotaxime in 2 (25%) patients. Streptococcus showed equal sensitivity to 

Meropenem, Ciprofloxacin, Amikacin, and Cefotaxime i.e. 25 % in all the cases. 

Pseudomonas showed high sensitivity to Meropenem in 3 (83%) patients followed 

by Amikacin and Piperacillin (20%). Conclusion: The current study revealed a 

substantially high incidence (28.75) of bacteria in the bile of the patients with Gall 

Stone Disease. E. coli was the most common organism followed by Klebsiella, 

Proteus vulgaris, Enterococcus, Streptococcus, and Salmonella. E.coli showed 

maximum sensitivity to Amikacin followed by Piperacillin. Klebsiella showed high 

sensitivity to Meropenem, Proteus vulgaris showed the highest sensitivity to 

Meropenem followed by Piperacillin and Amikacin. Salmonella was highly 

sensitive to ceftriaxone, ciprofloxacin, and azithromycin. Enterococcus showed the 

highest sensitivity to Cefotaxime. Streptococcus showed equal sensitivity to 

Meropenem, Ciprofloxacin, Amikacin, and Cefotaxime. Pseudomonas showed high 

sensitivity to Meropenem followed by Amikacin and Piperacillin. 
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INTRODUCTION 
 

Gallstones are hardened deposits of digestive fluid 

inside the gallbladder. Gallstones develop in various 

sizes, shapes, and numbers. Generally, patients with 

gallstones don’t exhibit the symptoms.[1]  

Gallstone disease is a very common medical 

condition worldwide, affecting the gastrointestinal 

tract. Gallstone is the most common cause of hospital 

admission and to be treated surgically. Gallstones 

develop inside the gallbladder or biliary tract and 

obstruct the bile pathway. Most of the patients are 

asymptomatic in the initial stages and the patients 

may be symptomatic or asymptomatic; when the 

patient is having the symptoms or complications 

defined as gallstone disease. Symptomatic patients 

with gallbladder stones present episodes of right–

upper–quadrant or epigastric pain which is 

accompanied by nausea and vomiting which 

aggravate for 30 minutes to hours and this is the result 

of the impaction of the stone.[2]  

Gallstones can be either cholesterol or pigment (or 

bilirubinate)-based. Changes in hepatic and 

gallbladder function lead to the formation of 

cholesterol stones in the gallbladder. The primary 

metabolic precursor of cholesterol gallstones is 

excessive liver production of cholesterol, which can 

be brought on by medicines, obesity, or other reasons. 

Hypomotility and the release of nucleating agents 

such as mucus glycoprotein are two aspects of the 

gallbladder that contribute to stone formation.[3] 

Some predisposing factors contribute in developing 

gallstones, i.e. sedentary lifestyle, gender, pregnancy, 

dietary factors, Crohn’s disease, gastric surgery, 

hereditary, etc. As there is the development of stones 

in the biliary tract, the inflamed gallbladder allows 

the bacteria to grow more.[4]  

Bile is a fluid that is released by the liver and stored 

in the gallbladder and helps in digestion, it’s sterile in 

normal healthy conditions. There is a <30% chance 

of isolating bacteria in acute cholecystitis.[5]  

As there is inflammation of the gallbladder, septic 

complications are acknowledged from stone 

development. The infective process originating from 

gallstones is independent of contamination of the 

peritoneal cavity with infected bile. As well as the 

chemical composition of gallbladder stones also has 

a significant influence on complications and is 

common when brown pigment stones are retained in 

the abdominal cavity.[6]  

Rapidly emerging resistant bacteria threaten the 

extraordinary health benefits that have been achieved 

with antibiotics.[7]  

Mixed gallstones are frequently associated with 

cholecystitis. Bile which is normally sterile is found 

to be positive in 50% of those with gallstone disease. 

These bacteria reach the gallbladder via the 

bloodstream from infective focus found elsewhere in 

the body. The biliary infection can be caused by any 

type ranging from aerobic gram-positive to gram-

negative to anaerobic organisms. Aerobic causes 

94% of biliary tract infections while anaerobic causes 

the rest. The most common organism includes E. coli, 

Klebsiella, and Streptococcus.[8]  

Different reasons for biliary tract infection have been 

presented, e.g. ascending infection due to reflux of 

duodenal contents, blood-borne infection, and 

infection spread through the portal-venous channels. 

Ascending infection from the duodenum is thought to 

be the primary mechanism by which bacteria enter 

the bile.[9]  

The gallbladder stones have a low mortality rate but 

a high morbidity rate in developing countries. Due to 

obstruction, bile becomes infected. In a research 

study, it was found that among 100 patients who 

underwent cholecystectomy 36% of patients had 

bactobilia. Further, it is reported that the prevalence 

of bactobilia in 20% of patients with micro-

organisms such as Escherichia coli (E.coli) (40%), 

Klebsiella (35%), Salmonella (20%) and Shigella 

(20%) who underwent cholecystectomy.[10]  

Bactibilia has long been known to be associated with 

biliary tract diseases and culturable bacteria in bile 

can represent a state of asymptomatic bactibilia 

which can disseminate after any intervention causing 

infective complications. Exploring the microflora of 

the gall bladder, bile plays an important role in 

choosing the appropriate antibiotic to prevent 

complications. 

 

MATERIALS AND METHODS 

 

A prospective time study was conducted over a 

period of one (01) year after Indian Ethical 

Committee permission (vide no. 

ECR/454/Inst/JK/2013/RR-20, Dated 26-05-2020). 

A written well-informed consent was taken and the 

nature & purpose of the study was explained. All 

bioethics/clinical research principles laid down under 

good clinical practice were followed. 

Study Design: Prospective Study 

Duration of Study: One year (1st November 2020 to 

31 October 2021). 

Inclusion Criteria 

All patients between the age group of 18 years to 70 

years were admitted for elective laparoscopic 

cholecystectomy in GMC, Jammu in the given 

period.  

Exclusion Criteria:  

1. Patients less than 18 years and more than 70 years.  

2. Pregnant females. 

3. Coagulation abnormalities.  

Bile was aspirated from the excised gall bladder and 

was sent in the sterile container in the 

microbiological laboratory for culture. The socio-

demographic and clinical profile of study participant 

was recorded for analysis. Further both quantitative 

and qualitative data were retrieved meeting both 

objectives and the same was subjected to statistical 

analysis. 
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RESULTS 

 In the present study, the age group of 31 – 40 

years (16 cases) was more commonly affected 

(32.6%), followed by 41-50 (30%) and 21-30 

years (18%) age group, and females were more 

commonly affected. Out of 49 patients, 35 

(71.4%) were females and males were 14 cases 

(28.57%).  

 Among 49 cases reported, 16 cases  reported 

comorbidities. The most common comorbidities 

among the patients were Hypertension and 

Diabetes Mellitus i.e. 4% of the patients have 

Hypertension and Diabetes Mellitus respectively. 

Out of 49 patients, 33 patients i.e. 67.34 % have 

not reported any type of comorbidity.  

 In 49 patients, 43 patients (88%) have reported 

delineated calot’s triangle whereas 06 patients 

(12%) have frozen clot triangle. The most 

common pre-operative event was acute 

cholecystitis i.e. 06 out of 49 (12.24%), followed 

by acute pancreatitis in 04 patients (8.16%). 

Typhoid fever was also been reported among 01 

patients i.e. 2.04% of the total cases studied. 

Further, 38 (77.5%) patients had no reported pre-

operative event.  

 The findings suggest that on culture reports of the 

bile revealed organisms in 14 cases (28.57%) 

while it showed no growth of the organism in 32 

cases (65.30%) whereas in 03 cases the sample 

was contaminated. E.coli was the most common 

organism in 10 patients (20.40%) followed by 

Klebsiella in 6 patients (12.24 %), Proteus 

vulgaris in 3 patients (6.12%), Enterococcus in 03 

patients (6.12%), Streptococcus in 1 patient (2.04 

%) and Salmonella in 01 patient (2.04%).  

 The culture and sensitivity test, E.coli showed 

maximum sensitivity to Amikacin in 7 cases 

(26%) followed by Piperacillin in 6 patients 

(22.2%). Klebsiella showed high sensitivity to 

Meropenem in 4 (21%) patients, Proteus vulgaris 

showed the highest sensitivity to Meropenem in 3 

cases (33%) followed by Piperacillin and 

Amikacin (22.22%) cases. Salmonella was found 

in the bile culture of 1 patient. The case was 

highly sensitive to ceftriaxone, ciprofloxacin, and 

azithromycin. Enterococcus showed the highest 

sensitivity to Cefotaxime in 2 (25%) patients. 

Streptococcus showed equal sensitivity to 

Meropenem, Ciprofloxacin, Amikacin, and 

Cefotaxime i.e. 25 % in all the cases. 

Pseudomonas showed high sensitivity to 

Meropenem in 3 (83%) patients followed by 

Amikacin and Piperacillin (20%). 

 

DISCUSSION 

 

Gallstones are hardened deposits of concentrated bile 

inside the gallbladder. Gallstones develop in various 

sizes, shapes, and numbers. Generally, patients with 

gallstones don’t exhibit the symptoms.  

In the present study, the age group of 31 – 40 years 

(16 cases) were more commonly affected (32.6%), 

followed by 41-50 (30%) and 21-30 years (18%) age 

group. Out of 49 patients, 35 (71.4%) were females 

and males were 14 cases (28.57%).  

In a similar study conducted, the mean age of 

55.6+14.3 years (range; 18 and 63 yr), and study 

population included 88 (66.7%) females and 44 

(33.3%) males.[11] 

In the present study culture reports of the bile 

revealed organisms in 14 cases (28.57%) while it 

showed no growth of organisms in 32 cases (65.30%) 

whereas in 03 cases the sample was contaminated.  

E. Coli was the most common organism in 10 patients 

(20.40%) followed by Klebsiella in 6 patients (12.24 

%), Proteus vulgaris in 3 patients (6.12%), 

Enterococcus in 03 patients (6.12%), Streptococcus 

in 1 patient (2.04 %) and Salmonella in 01 patient 

(2.04%).  

In a similar studies conducted, authors found that the 

most common organism cultured was Escherichia 

coli followed by Enterococcus followed by 

Klebsiella pneumonia, and Pseudomonas 

species.[12,13,14,15] 

In another study conducted, among the total 132 bile 

samples, bacteria were isolated in 50 samples 

(37.87%). Anaerobic bacteria were detected in 8 

(16%) patients; Bacteroides fragilis (2; 4%) and 

Bacteroides perfringens (6; 12%). Escherichia coli 

was the most common isolate (13; 26%). 

Enterobacter was isolated from 9 samples (18%) 

followed by (13; 26%). Enterobacter was isolated 

from 9 samples (18%) followed by Salmonella typhi 

(7; 14%), Coagulase-negative Staphylococcus (6; 

12%), Klebsiella pneumonia (2; 4%), Proteus (2; 

4%). Salmonella typhi was isolated only from 

samples of female patients.[11] 

It was found on culture and sensitivity test, E.coli 

showed maximum sensitivity to Amikacin in 7 cases 

(26%) followed by Piperacillin in 6 patients (22.2%). 

Klebsiella showed high sensitivity to Meropenem in 

4 (21%) patients, Proteus vulgaris showed the highest 

sensitivity to Meropenem in 3 cases (33%) followed 

by Piperacillin and Amikacin (22.22%) cases. 

Salmonella was found in the bile culture of 1 patient. 

The case was highly sensitive to ceftriaxone, 

ciprofloxacin, and azithromycin. Enterococcus 

showed the highest sensitivity to Cefotaxime in 2 

(25%) patients. Streptococcus showed equal 

sensitivity to Meropenem, Ciprofloxacin, Amikacin, 

and Cefotaxime i.e. 25 % in all the cases. 

Pseudomonas showed high sensitivity to Meropenem 

in 3 (83%) patients followed by Amikacin and 

Piperacillin (20%).  

In a similar study conducted by, most of the 

organisms show sensitivity against 

cefoperazone/sulbactam or piperacillin/ tazobactam 

combination.[18] 

In another study conducted by, among them, E. coli 

was positive in 6, and Klebsiella in 4. And the 

organisms were sensitive to Colistin (26.3%) and 
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Imipenem (23.7%) accordingly. And a resistance for 

Amikacin and Gentamycin was noted.[19] 

 

CONCLUSION 
 

The current study revealed a substantially high 

incidence (28.75) of bacteria in the bile of the patients 

with Gall Stone Disease. E.coli was the most 

common organism followed by Klebsiella, Proteus 

vulgaris, Enterococcus, Streptococcus, and 

Salmonella. E.coli showed maximum sensitivity to 

Amikacin followed by Piperacillin. Klebsiella 

showed high sensitivity to Meropenem, Proteus 

vulgaris showed the highest sensitivity to 

Meropenem followed by Piperacillin and Amikacin. 

Salmonella was highly sensitive to ceftriaxone, 

ciprofloxacin, and azithromycin. Enterococcus 

showed the highest sensitivity to Cefotaxime. 

Streptococcus showed equal sensitivity to 

Meropenem, Ciprofloxacin, Amikacin, and 

Cefotaxime. Pseudomonas showed high sensitivity to 

Meropenem followed by Amikacin and Piperacillin. 
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