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ABSTRACT

OBJECTIVE: To analyze the pattern of different micro-organisms and their sensitivity to antibiotics in bile of patients after 
cholecystectomy.
STUDY DESIGN: A Prospective analytic study

st thPLACE AND DURATION: Department of Surgery Al-Nafees Medical College and Hospital from 1  January, 2016 to 30  June, 2016.
METHODOLOGY: The bile from the resected specimens of gall bladder from all patients undergoing cholecystectomy collected under 
aseptic technique and sent for culture and sensitivity. Pattern of isolate and sensitivity to commonly use antimicrobial agents were 
analyzed. 
RESULTS: A total of 150 patient underwent cholecystectomy and among them 83.34% of the bile specimen shows growth of different 
micro-organisms. E coli is the commonest organism (41.60%) followed by Klebsiella (26.40%) and Enterobacter (7.20%). Pseudomonas 
was the least common isolate found in 2.40%) of the patients. Majority of organism are resistant to Amoxicillin + Clavulanic acid and 
Ampicillin. Regarding each organism Citrobacter is resistant to Ampicillin Enterococcus is sensitive to almost all antibiotic tested. E coli 
and Enterobacter are resistant to Amoxicillin+ Clavulanic acid and Ampicillin.
CONCLUSION: There is a significant high culture of micro-organisms and changing pattern in sensitivity of micro-organisms from 
ampicillin and amoxicillin plus Clavulanic acid to cephalosporin's, aminoglycosides and quinolones is observed.  
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INTRODUCTION

Gall stone disease is among the most common diseases of 
gastrointestinal system, which is prevalent in 17% of Asian and 
10% of the western population, having 11-36% of the overall 

1,2 prevalence all over the world. Worldwide, the gallstone 
disease is common but costly pathology, which is usually 
asymptomatic but may present clinically as biliary colic, 
cholecystitis or occasionally as an obstructive jaundice which 

3may be life-threatening if not treated promptly.  Similarly, the 
cholecystectomy is among the top ten surgical procedures 

performed each year in West and almost 500 000 
cholecystectomy are performed each year in the America, 

4consuming about $6.5 billion  The biliary tract is usually sterile 
but with gall stones presence, different microbes can be 

5,6cultured from the bile or identified in the gallbladder wall.  
Literature shows that bile culture is positive in 20-50% of the 

7patients with chronic cholecystitis.  Different causes of biliary 
tract infection comprises of the reflux of duodenal contents 
causing ascending infection, spread of infection through porto-

7,8 venuos channels and blood. The main cause of the bacterial 
9,10colonization of bile is biliary obstruction.  The obstruction 

leads to increase pressure proximally, and infected bile 
presence promotes bacterial reflux into lymphatic's and/ or 

6 hepatic sinusoids resulting in septicemia or acute cholangitis.
Among them, ascending infection from the gastro-intestinal 
tract is considered as the primary mechanism in which the 
microbes infect the bile. Presence of these different bacteria in 

1,2,8 bile could be a cause of infection after cholecystectomy. The 
commonest isolates found in infected bile are E. coli, 
Enterobacter, Salmonella Typhi, Coagolase-negative 

6-10staphylococcus, Klebsiella pneumoniae and Proteus  and 
rarely gram positive enterococcus and anaerobic bacterial 

6,8isolates less than 15%.  Gomes and colleagues has reported 
that 20% patients who underwent cholecystectomy had 
bacteria in their bile and commonest organisms were E coli 

 11(40%), Klebsiella (35%), Shigella and Salmonella (20% each).
Unfortunately, the indiscriminate and widespread antibiotics 
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use during past years has transformed the micro-organisms 
6sensitivity, which dictates revision in empiric antibiotic policy.  

Studies show that among patients with chronic cholecystitis, 
6,10the blood cultures are positive in 20%-30% of specimens.  

Varied incidence of bile culture is reported in literature for 
example, The Bae et al has observed positive bile and blood 

6culture in 71.7% and 31.3% of specimens respectively.  Sahu 
and colleagues observed that the types of bacteriological 
isolates of infected bile has remained almost same but their 
antibiotic sensitivity pattern has changed over last three 

6,8 decades. In past, the combination of Ampicillin and gentamicin 
was the choice but with increase in ampicillin resistance and 
substantial nephrotoxicity reports with aminoglycosides, this 
combination has fell out of first choice by surgeons. Quinolones, 
in last two decade has proved to be very effective as reported in 

6 several randomized trials. The symptomatic gallstone 
12prevalence is reported to be 2.2/1000 among USA.  

Keeping in view the above studies from literature the rationale 
of our study was to find out the percentage of infected bile, 
recent pattern of bacteria and antibiotic sensitivity pattern to 
the commonly used antimicrobial agents in our patients with 
gall stones disease. We plan to utilize the results from this study 
in developing the guidelines for rationale use of antimicrobials 
agents. This study results will be shared among all surgeons and 
physicians to facilitate them in identifying the most effective 
antibiotic to be used in patients with acute or chronic 
cholecystitis and cholelithiasis during treatment or before 
referring to the tertiary care facility. This practice will help in 
decreasing the morbidity and complications in patients with gall 
stone disease. The objective of the study was to analyse the 
pattern of different micro-organisms and their sensitivity to 
antibiotics in bile of patients after cholecystectomy.

METHODOLOGY

This Prospective analytic study was carried out in the 
Department of Surgery of Al-Nafees Medical College & Hospital 

st thIslamabad from 1  January, 2016 to 30  June, 2016. Al-Nafees 
Medical College & Hospital is a tertiary care 500 bed teaching 

Hospital and located in semi urban area of Islamabad which is 
affiliated with Al-Nafees Medical College Islamabad. During the 
study period all the patients admitted in male and female 
surgical wards with gall stone disease and undergoing 
cholecystectomy were included in the study. Patients with 
complications of gall stone disease like cholangitis, perforation 
of gall bladder, acute pancreatitis were excluded from the study. 
After admission with Cholelithiasis, all patients were examined 
by the senior registrar or consultant and evaluated meticulously 
pre-operatively for open or laparoscopic cholecystectomy. After 
cholecystectomy the gall bladder were received aseptically and 
specimen of bile were taken from gall bladder with 10 cc syringe 
under aseptic conditions and sent it for culture and sensitivity. 
All findings of culture and sensitivity report were recorded 
carefully and evaluated statistically. For statistical analysis SPSS 
version 20 was used. Frequencies, percentages and confidence 
interval were used for evaluation of data. 

RESULTS

A total of 150 patients were studied during the study period. 
th thMajority of these patients were from 5  (34%, n=51) and 6  

(26%, n=39) decade of life (Table - I). Among all 150 bile samples 
of the patients sent for culture and sensitivity 125 (83.34%) 
were found positive for different microbes. Bile culture shows E 
coli is the common organism (41.60%, n=52) followed by 
Klebsiella (26.40%, n=33) and Enterobacter (7.20%, n=9). 
Pseudomonas was the least common isolate found in 2.40% 
(n=3) of the patients (Table – II). 
The sensitivity pattern of the different isolates were shown in 
Table-III. It show that majority of organism are resistant to 
Amoxicillin + Clavulanic acid and Ampicillin. Regarding the 
sensitivity of the individual organisms, the Citrobacter is 
resistant to Ampicillin, Enterococcus is sensitive to almost all 
antibiotic tested. E coli and Enterobacter are resistant to 
Amoxicillin+ Clavulanic acid and Ampicillin. The Klebsiella is 
resistant to above mentioned antibiotics and Cotrimaxazole. 
Whereas, the Proteus is resistant to Amoxicillin+ Clavulanic 
acid, Ampicillin and Doxycycline.

TABLE-I: FREQUENCY OF GALL STONES DISEASE IN DIFFERENT AGE GROUPS AMONG PATIENTS OPERATED FOR GALL STONES.
(N=150)

TABLE-II:  FREQUENCY OF DIFFERENT MICROORGANISMS CULTURED FROM BILE FROM GALL BLADDER AFTER
CHOLECYSTECTOMY (N=125)
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DISCUSSION

Literature review shows there is no change in microbial isolates 
from the bile in patients with gall stones since last so many 
decades. However, the frequency varies from one center to 
another or one geographical area to other depending upon host 
factors. The Malini et al conducted a study to determine the 
spectrum of biliary micro flora has also reported that the E coli 
are the commonest (29.7%) micro-organism in bile followed by 
Klebsiella Pneumoniae (27%) and Citrobacter (8.1%). The 
salmonella Typhi is found in (3.8%) patients with gall stone 

13disease.  The prevalence of Salmonella Typhi in bile of patients 
with gall stone disease has varied broadly from 1% to 34% as 

4reported by Sattar and colleagues.  Ozaydin has reported that 
54% of patients with gallstones has bacterial isolates and among 
them 37.2% isolates were from cholesterol and 62.8% from bile 
containing pigment stone. The predominant isolate from bile 

15were E. coli followed by P. aeruginosa and Enterococcus Spp.  
Similarly, the Bistgani and Imani has observed that the majority 
of the micro-organisms cultured from bile were E coli and P. 
aeruginosa followed by Gram positive bacteria i.e. 

16Streptococcus, staphylococcus and Enterococcus.  Eslami et 
al.'s has also reported that the E. coli is most commonest isolate 
(25%) followed by the prevalence of Klebsiella, Aerobacter, 
Pseudomonas, Enterococci, and Proteus i.e. 12%, 10%, 9%, 8%, 

17and 3% respectively.   In addition, literature search shows that 
the different other studies has also reported that the E. coli is 

the most common isolate (26%). The other isolates are 
Enterobacter, Salmonella typhi, Coagulase-negative 
Staphylococcus, pseudomonas, Klebsiella Pneumoniae, 

1,2,7,18,19-22Proteus and anaerobes in different frequency.  Similarly, 
in our study the frequency of bacterial isolates are almost same 
as reported in literature E coli is the commonest (41.60%), 
followed by Klebsiella (26.40%), Enterobacter (7.20%), Proteus 
(6.40%), Citrobacter (6.40%) etc.  We observed that the 
frequency of E coli is comparatively higher among our patients 
as compared to other national and international studies. This 
change in pattern may need further investigation. 
Gomes and colleagues has observed 20% positive bile culture in 

18symptomatic gallstone disease.  In contrary, the Sahu et al has 
reported positive bile culture in 92.6% patients with 
symptomatic gall stone disease and among them only 26.4% of 
patients shows positive blood culture. They observed that in 
consistent with previous studies that bile cultures were 
predominantly poly microbial and mostly a single organism was 

6 isolated from blood cultures. Ahmed et al has reported 58.58% 
of their patients have positive growth of micro-organisms in 

22their bile.  Among our patients 83.34%of the bile specimen 
were found positive. This is probably due to the late 
presentation of the patients in hospital for surgery. Majority of 
patients report for surgery after 4 to 5 attacks of cholecystitis 
and keeps on getting treatment from general practitioners or 
quakes. This significant high positive culture rate shows the 
significance of bile and gall stone culture after cholecystectomy 

TABLE-III: SENSITIVITY PATTERN OF ALL MICROORGANISMS CULTURED FROM BILE (N=125)
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so that appropriate antibiotics can be prescribed. In addition, 
necessary changes in antimicrobial guideline therapy should 
also made according to sensitivity of organisms to reduce the 

18serious complications like gram negative septicemia etc.
In contrary to the almost same spectrum of the microorganism 
isolates from bile the sensitivity pattern of the organism shows a 
varied pattern. The widespread and indiscriminate use of 
antibiotics in past is the main reason of this high resistance of 
microorganisms to susceptible antibiotics of the past. An 
example in this regard is that the sensitivity to ampicillin was 
reported almost 5% and co-amoxiclav (amoxicillin and 
clavulanic acid) shows very good sensitivity ranging from 50-
100% in past. Similarly, the cephalosporin's (cefotaxime, 
ceftriaxone and cefuroxime), Aminoglycosides (gentamicin and 
amikacin), Imipenem and Ciprofloxacin also shows good 

18coverage ranging from 75-100% in past.  Similarly, Malik and 
colleagues has also observed that the most of the biliary 
organisms are highly sensitive to the 3rd generation 

19cephalosporin's.
A report from India by Shashidhar showed highly resistant 
gram-negative bacilli to ampicillin (92.4%), cephalexin 
(82.46%), ciprofloxacin (68.42%) and piperacillin (64.33%). They 
noticed a change in antibiotic sensitivity patterns of Escherichia 
coli from 2004 to 2008 in infected bile i.e., gentamicin 66.7% vs. 
42%, ceftazidine 80% vs. 21.1%; cefotaxime: 71.4% vs. 15.7% 

23 and ciprofloxacin 33.5% vs. 14.3%. An enhanced sensitivity of 
gram negative bacteria to imipenem is also reported in other 

10,11studies also.   Similarly, the Enterococcus shows higher 
resistance to ciprofloxacin but good sensitivity to teicoplanin  
and vancomycin. Oazydin et al observed that none of the Gram 
negative organism in their study were resistant to antibiotics 
but all Gram positive isolates were highly resistant to penicillin 
(100%). They also emphasize the importance of antibiotic 
prophylaxis during cholecystectomy and recommend that 
further evaluation of the role of bacteribilia in the surgical 

15management of Cholelithiasis.  On culture and sensitivity most 
common isolates showed sensitivity to ciprofloxacin, 
ceftriaxone and Cefuroxime in more than half of the cases, 
whereas all commonly cultured isolates are resistant to 
amoxicillin in more than 50% of patients as observe by Ahmed 

22et al.  We observed that almost all isolates in our patients are 
resistant to ampicillin and amoxicillin plus Clavulanic acid. 
Whereas all microorganisms shows good response to 
cephalosporin's, aminoglycosides and quinolones. The Co-
trimaxazole and Doxycycline were found resistant to some 
organisms like Klebsiella and Proteus.
The widespread and indiscriminate use of antibiotics in past is 
the main reason of this high resistance of microorganisms to 
susceptible antibiotics of the past. All these observation from 
this discussion suggest that the antimicrobial sensitivity of 
potential causative micro-organisms, severity of cholecystitis, 
and pattern of local susceptibility should be considered when 
prescribing antimicrobials. Based on observations of these 
studies a protocol should be formulated regarding management 

13of such cases.
There is a need of the latest empiric antibiotic policy nationally 
according to the changed antibiotic susceptibility pattern of 

each center. Regarding the wound infection, it's obvious that 
both exogenous and endogenous contamination is among the 
main cause of wound infection. It was also observed that the 
infected bile did not enhance the risk of post-operative wound 
infection when prophylactic antibiotics were administered peri-

14operatively.   

CONCLUSION

There is a significant high culture of micro-organisms and also 
changing pattern in sensitivity of micro-organisms from 
ampicill in and amoxicil l in plus Clavulanic acid to 
cephalosporin's, aminoglycosides and quinolones is observed.  

RECOMMENDATIONS

There is a need of the fresh empiric antibiotic policy nationally 
according to the changed antibiotic susceptibility pattern of 
each center.
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