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Microflora of Bile Aspirates in Patients With Acute Cholecystitis With or Without Cholelithiasis:
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The current study determined the spectrum of biliary microflora with special emphasis on enteric fever organisms
in patients with acute cholangitis with and without cholelithiasis or other biliary diseases. The patients were
divided into three groups: Group A consisted of patients with acute cholecystitis with cholelithiasis; Group B
consisted of patients with acute cholecystitis with gastrointestinal ailments requiring biliary drainage and group C
consisted of patients with gallbladder carcinoma. Gallbladder, bile and gallstones were subjected to complete
microbiological and histopathological examination. Antimicrobial susceptibility of the isolates was performed as
per CL S| guidelines. Bacteriawererecovered from 17 samples(32%) in Group A, 17 (51.4%) in Group B and 1 (1.6%)
in Group C. The most common organisms isolated were Escherichia coli (11, 29.7%), Klebsiella pneumoniae (10,
27%), Citrobacter freundii (3, 8.1%), Salmonellaenterica serovar Typhi (3, 8.1%), etc. Themajority of Enterobacteriaceae
isolates wer e susceptible to piperacillin-tazobactam and meropenem. As regards Salmonella spp., S. Typhi was
isolated from 2 (3.8%) patients in Group A and 1 (16%) in Group C. Antimicrobial susceptibility of potential
causative organisms, the severity of the cholecystitis, and the local susceptibility pattern must be taken into
consideration when prescribing drugs. A protocol regarding the management of such cases should be formulated

based on observations of similar studies.
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Acute cholecydtitisisaninfection of thebiliary tract, which
results from bile stasis due to chronic obstruction. The
obstructionisusualy attributed to gallstonesin 80% of cases.
The causes of acalculous cholecystitis include biliary
structures, human immunodeficiency virus cholangiopathy,
biliary parasites and primary sclerosing cholangitis. Other
causes include complicated cases of burns, trauma, major
surgery, diabetes and unusual bacterial infections of the
gallbladder (Salmonella spp. or Mibrio cholerae) and other
systemic infections (tubercul osis and syphilis) [1,2].

Biliary obstruction causes an increase in ductal pressure,
resulting in bacterial proliferation and dissemination. Bacterial
infection isthe most common type of acute cholangitis, with
aGram-negative preponderance. Gram-positive and anaerobic
are uncommon causative agents. Viral and fungal agents are
rare[1,2).

Inan enteric fever endemic country likeIndia, Salmonella
enterica serovar Typhi and S. Paratyphi A are among the
major biliary pathogens. Enteric fever persistsfor many years
after convalescence and increases the risk of hepatobiliary
malignancy [3-9]. Even with prompt diagnosis and treatment
acute cholangitis can lead to septicemia and complications
like emphysema, gangrene, perforation and chronic
cholecystitis[2].

The current study was undertaken to determine the
spectrum of biliary microflorawith special emphasison enteric
fever organisms in patients with acute cholangitis with or
without chol€lithiasis or other biliary diseases.
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Material and Methods

One-hundred and four cases of biliary diseases were
diagnosed and treated in the department of Microbiology and
Surgery at Vardhman Mahavir Medical College and Safdarjung
Hospital, New Delhi, over aperiod of three years (2005-2007).
For thefinal analysis, the bile sampleswere divided into three
groups. Group A consisted of patients with acute cholecystitis
with cholelithiasis; Group B consisted of patients with acute
cholecydtitis with gastrointestinal ailments requiring biliary
drainage and group C consisted of patients with gallbladder
carcinoma. For Group B patients, the bile aspirateswerereceived
from surgery, pediatricsand the ICU (intensive care unit). The
demographic profile and clinical examination of these patients
were noted in a performa. Routine examination of hemogram,
urine and serum biochemistry, and chest X-Ray were done.

An ultrasonogram of the upper abdomen was carried out
to identify the site of obstruction, number of stones and
condition of gallbladder.

Acute cholecystitis was defined by triad of right upper
guadrant tenderness, fever and leukocytosis. Serum bilirubin
and liver enzyme showed modest elevation.

Stool samples of these patients were collected
preoperatively.

For Group A patients, laparotomy cholecystectomy or open
cholecystectomy was performed as per patient condition.
During open or lap-cholecystectomy, the gallbladder was
excised and sent to the microbiology laboratory in normal
sdline. Bilewasaspirated during cholecystectomy and sent in
asterile container.

Gallbladder, bile and gallstones were subjected to
complete microbiological and histopathological examination.
All the sampleswere processed as per standard procedures.
In brief gallbladder tissue was punched from six different
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sitesand gallstoneswere crushed with sterile rod and blade.
Tissue samples, gallstones and bile aspirate were directly
inocul ated onto various bacteriological media. These were
also processed further in selective (selenite-F broth) and
non-selective (brain heart infusion) broth. Theisolateswere
identified by routine biochemical tests and were confirmed
by serotyping, wherever indicated.

Antimicrobial susceptibility of theisolateswas performed
asper CLSI guidelines[10]. For Gram-negative isolatesthe
following antimicrobials were used: ampicillin (10ug),
chloramphenicol (30 pg), co-trimoxazole (1.25/23.75u9),
nalidixic acid (30 ng), ciprofloxacin (5 ng), amikacin (30 ug),
ceftazidime (30 pg), netilmycin (30 pg), piperacillin (100 ug),
piperacillin/tazobactam (100/10 pg), meropenem (10 ug). For
Gram-positive isolates: oxacillin, penicillin (10 pg),
vancomycin (30 ug), erythromycin (15 pg), ciprofloxacin (5
ng) and gentamicin (10 pg).

Results

The age of the patientsin the study ranged from 13 years
to 72 years (median=41 years). The male female ratio in the
study was 0.48. Group A consisted of 53 patients, Group B
consisted of 45 patients and Group C consisted of 6 patients.
The most common presenting complaintin all the groupswas
right upper abdomen pain. Group B patientswith other biliary
tract diseases included cases of chronic pancreatitis,
gallbladder anomaliesand liver disorders.

Fromatotal of 104 bile samples, bacteriawereisolated in
37 samples (35.6%). Monomicrobial infection was observed
in 32 (30.8%). Polymicrobial infection wasseenin 5 (4.8%).
The most common organismsisolated were Escherichia coli
(11, 29.7%), Klebsiella pneumoniae (10, 27%), Citrobacter
freundii (3, 8.1%), Salmonella enterica serovar Typhi (3, 8.1%),
Pseudomonas aeruginosa (2, 5.4%), Acinetobacter spp. (1,
2.7%), Candida krusei (1, 2.7%), Staphyl ococcus aureus (1,
2.7%). Polymicrobial infection of P. aeruginosa with K.
pneumoniae was observed in 4 patients (3.8%).

Table 1 depictsthedistribution of various microorganisms
in the three groups.

Bacteriawererecovered from 17 samples (32%) in Group
A, 17 (51.4%) samplesin Group B and 1 (1.6%) in Group C. As
regards Salmonella spp., S. Typhi was isolated in 2 patients
(3.8%) inGroupA, 1 (16%) in Group C and nonein Group B.
Microbial culturesof gallbladder tissuewere superior followed
by bile and gallstones asregardsbacterid yield (17 vs.15 each).
Contamination was most commonly seen in bile aspirate
cultures. For Group A patients histopathological evidencewas
consistent with the findings of acute cholecystitis with acute
cholelithiasis. For Group C patients histopathological
examination showed adenocarcinomain 5 cases and showed
atypical changes suggestive of malignancy in asingle case.
For Group A patients, laparotomy cholecystectomy was
performed in 31 cases (58.5%) and open chol ecystectomy was
performedin 22 cases (41.5%).

No disparity was observed between patients undergoing
these two procedures as regards the morbidity associated
with postoperative period.

Discussion

In this study the median age of the patients was 41 years
andthemale: femal eratiowas 0.48. Similar findings have been
observed in prior studies[3].

Significant numbers of patients in Group B with other
biliary diseaseshad culture positive bile (51.4%) as compared
to patients in Group A with acute cholecystitis with
choldlithiasis (32%). Thismay be attributed to history of prior
biliary surgery inthe majority of patients (>80%) of Group B.
As many of the organisms that can colonize the T-tube are
introduced into asterile biliary tract during surgery, possibly
from the gallbladder wall during surgical manipulation[2,3].
Furthermore, it was also observed in this study that known
multi-drug resistant gastrointestinal organisms such as P.
aeruginosa, Acinetobacter spp., and S. aureus were more
frequently observed in Group B patients. Polymicrobial

Table 1. Distribution of various microorganismsamong different groups.

Micr oor ganism monomicr obial GroupA GroupB GroupB GroupC
n-53 n=6 n=45 n=6

E. coli 7 - 4 -
K. pneumoniae 4 - 6 -
S. Typhi 2 1 - 1
C. freundii 3 - - -
P. aeruginosa - - 2 -
Acinetobacter spp. 1 - - -
Saph. aureus - - 1 -
Can. kruseii - - 1 -
Polymicrobia

P. aeruginosa with K. pneumoniae - - 4 -
P. aeruginosa with E. coli - - 1 -
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Table2 Antimicrobial** susceptibility of isolatesin thestudy

| solate (N)* A Pc Ci Ca Cf Nt Ak Pc/Tz M
E. coli (12) 3 3 - 4 7 8 12 12
K. pneumoniae (14) 1 9 9 - 8 6 7 14 14
S Typhi (3) 3 - 3 - 3 - - - -
C. freundii (3) 1 2 2 2 2 2 2 3 3
P. aeruginosa (7) - 2 - 2 2 4 4 6 6
Acinetobacter spp. (1) - 1 - 1 1 1 1 1 1

*SJaphylococcus aureus (1) sensitive to oxacillin, erythromycin, penicillin vancomycin, ciprofloxacin, gentamicin; *All S. Typhi were
sensitive to ampicillin, chloramphenicol, co-trimoxazole and nalidixic acid; * C. krusei was sensitive to amphotericin, but resistant to
fluconazole; ** Antimicrobials: A=ampicillin; Pc=piperacillin; Ci=ceftriaxone; Ca=ceftazidime; Cf=ciprofloxacin; Nt=netilmycin;

Ak=amikacin; Pc/Tz=piperacillin/tazobactam; M=meropenem.

infection was only observed in this group. These were all
hospital acquired infectionsasthese occurred >48 hours after
admission to hospital and the patient was not incubating the
infection at thetime of admission. Polymicrobia infection has
been previously reportedin bile aspirates[3,11,12]. The most
frequent cause of monomicrobia infectionwasE. coli, followed
by other members of thefamily enterobacteriaceae, whichform
the gut-microflora. This has been reported in prior studies
[12-14]. Acute supportive cholangitis and
cholangiohepatitis occur due to the presence of bacteria
which originate in the gut and ascend to the lower bile duct
due to various predisposing conditions (biliary stasis,
cholelithiasis, chronic pancreatitis, irritable bowel disease,
biliary strictures, anatomic abnormalities, etc). Super-
infection is a common complication as these patients
undergo repeated episodes and visit hospital during severe
attacks. Moreover, calculi are known to induce stasis,
promoting chronic infection leading to increased turnover
of primary bile acidsto secondary bile acids, whicharetumor
promotersandinitiators[9]. It isdocumented inliterature that
gallbladder carriage of S. Typhi and S. Paratyphi A increases
therisk of hepatobiliary carcinoma8.47 times[4]. In our study
the prevalence (percentage positivity) of S. Typhi was2.8%in
gallbladder disease (Group A and Group C) patients.
Nonetheless, prevalence of S. Typhi in cholélithiasis patients
(GroupA) and gallbladder carcinoma could not be compared
asthe sample size of Group C (n=6) was smaller than that of
GroupA (n=53). Inliterature other workers have observed the
prevalenceof S Typhi inbileof cholelithiasis patientsfrom 1
t034%3,7,15] and for that of gallbladder carcinoma patients
from 1 to 40% [6,7,15]. The similar figure for other biliary
diseaseswas 1.6% [ 3] in astudy. However, in contrast to this,
for Group B patientswe could not find association of S Typhi
or other Salmonellae.

In our study stool samples of al the patients were not
analyzed, asfecal carriagedoesnot giveatruefigureof carrier
incidence due to intermittent shedding and there is aso a
requirement to carry out several examinationsbefore carriage
could be excluded. Therefore, stool cultures of only those
patients which showed biliary carriage with S. Typhi were
performed.

A naerobesareinfrequent causes of biliary infectionsand
are usually associated with chronic cholecystitis [1].
Therefore, with this in mind, anaerobic culture was not
performed in the current study which was primarily done on
acute cholecystitis patients. In the current study, patients
were initiated on metronidazole to avoid postoperative
anaerobicinfection.

A singleisolate of Candida krusel was isolated from the
bile culture of a65 year old femalewith gallbladder carcinoma
inlCU. Therisk factorsattributed were >30 days stay in ICU,
ventilator and broad spectrum antimicrobials (>30 days).
Candidacholecystitisisarare disease and most reported cases
have been isolated from patients with immunosuppression,
on broad spectrum antimicrobials and following invasive
procedures of thebiliary tract [16].

In this study, the mortality was 0.9%. A single patient of
gallbladder carcinoma with C. krusei expired due to the
aforementioned predisposing factors. In acute cholecystitis
mortality is seen in around 5% of cases. It is attributed to
comorbid conditions associated with the disease such as
malignancy, age >80 yearsetc[1].

Although surgical intervention remains the mainstay of
therapy for acute chol ecystitisand its complications, aperiod
of hospital stay is required before elective or emergency
cholecystectomy. Inthe current study, theempirical antibiotics
were prescribed as per recommended guidelines[17,18] and
thesewere changed asper antimicrobial susceptibility results.
As postoperative complication of wound infection, abscess
formation or sepsis are reduced in antibiotic treated patients.
In brief, for mild cases of biliary colic, the administration of
non-steroidal anti-inflammatory drugs (NSAIDS) is
recommended to prevent progression of inflammation
(recommendation grade A). For moderate infection, agents
with a narrow spectrum of activity such as cefuroxime or
ciprofloxacin plus metronidazole are preferred. For severe
infections, combination drugs or carbapenem are
recommended. The latter two also required hydration and
electrolyte correction and elimination of oral intake.

In our series of patients, barring a single isolate of P.
Aeruginosa, the majority of isolates were susceptible to
piperacillin-tazobactam and meropenem. Prior studies
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observed excellent responses with these drugs with
quinolones for Gram-negative isolates and vancomycin for
Gram-positiveisolatesbeing preferred [13,15,19]. Asregards,
S. Typhi, these were all susceptible to ciprofloxacin and
ceftriaxone. This is despite the fact that there are increasing
reports of resistance to these drugs from the Indian
subcontinent [20,21]. Therefore, antimicrobial activity against
potential causative organisms, the severity of the cholecydtitis,
and the local susceptibility pattern must be taken into
consideration when prescribing drugs.

The majority of hospitals, in tropical countries cannot
perform bile cultures due to a lack of facilities for biliary
drainage. A protocol regarding the management of such cases
should beformul ated based on observations of similar studies.
Nonethel ess, many large scale studies are warranted in order
to formulate guidelinesin thisregard.
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