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Usefulness of Bile Cultures and Predictive Factors for Bacteriobilia in Percutaneous
Cholecystostomy in Patients with Acute Cholecystitis

Jimyung Kim, M.D. and Chunhwa Ihm, M.D.

Department of Laboratory Medicine, Eulji University Hospital, Daejeon, Korea

Background : Bile cultures have been used to diagnose and predict the prognosis of acute chole-
cystitis (AC). As the standard treatment for AC has changed, the appropriate timing and clinical use-
fulness of bile cultures should be reevaluated. We analyzed the incidence of positive bile cultures
in cholecystostomy and cholecystectomy, and attempted to see if a positive bile culture is related
to the laboratory and imaging parameters and postoperative infections.

Methods : Included in the study were 86 patients with AC who underwent percutaneous chole-
cystostomy (PC) and then laparoscopic cholecystectomy (LC). We performed hematologic, bio-
chemical, and radiological analyses at admission and bile cultures with each surgical procedure.
The patients were followed for two months for postoperative infections.

Results : Bile cultures were positive in 40.7% of the patients at PC, significantly higher than at LC
(12.8%). The group with positive cultures showed a higher median age and elevated levels of alka-
line phosphatase (ALP) and total bilirubin (TB) than the group with negative cultures. Univariate analy-
sis identified three preoperative factors as predictors of positive bile cultures: age (>55 yr), ALP (>100
IU/L) and TB (>1.2 mg/dL). Infectious complications after LC were mild and the incidence of post-
operative infections was not different between the groups.

Conclusions : The sensitivity of bile cultures is low for diagnosing AC, and the adequate timing of
bile cultures is at PC, rather than LC. An old age and factors (ALP & TB) manifesting an advanced
stage of bile stasis are associated with positive bile cultures. No correlation was found between pos-
itive bile cultures and postoperative infections. (Korean J Lab Med 2007;27:281-5)
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Table 1. Bile culture isolates during percutaneous cholecysto-
stomy

Organisms N %

Escherichia coli 17 309
Pseudomonas aeruginosa 10 18.2
Klebsiella species 8 145
Enterococcus species 4 7.3
Enterobacter species 4 7.3
Citrobacter freundiii 3 55
Staphylococcus species 2 3.6
Streptococcus species 2 36
Acinetobacter species 2 36
Proteus vulgaris 1 18
Serratia marcescens 1 1.8
Candida albicans 1 1.8
Total 55 100

Table 3. Comparison of frequency of variables between the
culture positive and negative groups

Bile culture (+) Bile culture (-)
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Table 2. Characteristics and biochemical findings of 86 patients

Bile culture (+) Bile culture (<) ~ Pvalue

Number 36 50

M:F 21:15 21:29 0.19
Fever 58.3% (21/36) 68.0% (34/50) 0.37
Age (yr) 68.0 (26.0-84.0) 55.0(33.0-87.0) 0.01
WBC (x 10%/ uL) 11.4(3.8-25.2) 11.0(5.3-37.2) 0.51
AST (IU/L) 335(18.0-299.0)  30.5(11.0-709.0) 0.35
ALT (IUL) 30.5(7.0-334.0) 24.0(14.0-967.0)  0.09
ALP (IULL) 89.0(43.0-953.0)  68.0(34.0-300.0) 0.01
TB (mg/dL) 1.2(0.4-45) 1.0(0.2-14.3) 0.02
Amylase (U/L) 42.0(14.0-12140) 50.0(17.0-793.0) 0.66

The data are expressed as median (range).

P values were determined by using the Mann-Whitney test or Fisher's
exact test.

Abbreviations: WBC, white blood cell; ALP, alkaline phosphatase; TB,
total bilirubin.

Table 4. Results of univariate logistic regression analysis for pre-
diction of positive bile cultures

(N=36) (N=sg) [ vale Odds ratio Pvalue

> 55 yrof age 25 (69.4%) 20 (40.0%) 0.01 > 55 yrof age 3.41 0.01
Biochemical variables Biochemical variables

WBC >15,000 (x 105 uL) 12(33.3%) 2 (24.0%) 0.47 WBC >15,000 ( x 10% uL) 158 0.34

AST >40 (IU/L) 13(36.1%) 2(24.0%) 0.24 AST >40 (IU/L) 1.79 0.22

ALT >40 (IULL) 3(36.1%) 1(22.0%) 0.22 ALT >40 (IUL) 2.00 0.15

ALP >100 (IU/L) 15 (41.7%) 10 (20.0%) 0.03 ALP >100 (IU/L) 2.86 0.03

TB >1.2 (mg/dL) 6 (44.4%) 2 (24.0%) 0.06 TB >1.2 (mg/dL) 253 0.047

Amylase >104 (U/L) 4(11.1%) 3(6.0%) 0.44 Amylase >104 (U/L) 1.96 0.40
Imaging variables Imaging variables

Pericholecystic fluid 16 (44.4%) 13 (26.0%) 0.1 Pericholecystic fluid 2.27 0.08

GB stones (+) 28 (77.8%) 39 (78.0%) 1.00 GB stones (+) 0.98 0.98

GB stones >3 16 (57.1%) 19 (48.7%) 0.62 GB stones >3 1.30 0.55

Pvalues were determined by using the Fisher’s exact test.
Abbreviations: WBC, white blood cell; ALP, alkaline phosphatase; TB,
total bilirubin; GB, gallbladder.
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