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Abstract

Background Bacteremic cholangitis carries a high mor-
tality rate of up to 10 % in relation to organ failure (OF),
including septic shock.

Aim  The purpose of this study was to elucidate predictive
factors for OF in bacteremic cholangitis.

Methods A retrospective review of all patients diagnosed
with acute cholangitis and proven bacteremia from 2003 to
2011 was performed. Comprehensive clinical and labora-
tory data of 211 patients were analyzed.
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Results There were 42 cases (19.9 %) of OF and 5 deaths
(2.4 %). In the multivariate logistic regression analysis,
significant predictive factors for OF were successful biliary
decompression, presence of extended-spectrum beta-lacta-
mase organism (ESBL), higher total bilirubin, and higher
blood urea nitrogen (BUN) level at admission with odds
ratios (ORs) of 0.129, 6.793, 1.148, and 1.089, respec-
tively. Subgroup analysis of 165 patients who underwent
biliary decompression before an event (with OF: 20,
without OF: 145) was performed to elucidate the risk
factors for organ failure even after successful biliary
drainage. Variables significantly associated with OF
included ESBL and BUN (OR =4.123 and 1.177,
respectively). We developed a scoring system with
regression coefficient of each significant variable. The
organ failure score was calculated using the following
equation: (1.4 x ESBL) + (0.2 x BUN). This scoring
system for predicting OF was highly sensitive (85.0 %) and
specific (83.4 %).

Conclusions Biliary decompression, ESBL, total biliru-
bin, and BUN are prognostic determinants in patients with
bacteremic cholangitis. An organ failure scoring system
may allow clinicians to identify groups with poor prognosis
even after successful biliary decompression.

Keywords Cholangitis - Bacteremia - Sepsis - Septic
shock - Multiple organ failure

Introduction

Acute cholangitis is mainly caused by secondary bacterial
infection after gallstone or tumor causes biliary obstruc-

tion. It is most often diagnosed from clinical, laboratory,
and image findings [1]. The appropriate use of biliary
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drainage and antibiotics is essential for the treatment of
acute cholangitis. If appropriate treatment is not provided,
mortality from infection could reach 88—100 % [2, 3]. Due
to the recent development of endoscopic retrograde chol-
angiopancreatography (ERCP) and the appropriate admin-
istration of antibiotics, the mortality rate from infection has
been decreasing. However, the mortality rate among
patients with acute cholangitis is still 5-10 % [4]; and
particularly, the mortality rate among patients with bac-
teremic cholangitis 30 days after their hospitalization is
10 % [5].

Organ failure, including septic shock, is a main prog-
nostic factor related to the mortality of bacteremia [6—10],
and previous studies have investigated several factors
associated with organ failure in bacteremia. Among
demographic and clinical factors, old age, underlying renal
disease, and multiple sources of bacteremia have been
reported to be the risk factors of organ failure in patients
with bacteremia [6, 11].

Cholangitis is distinct from other infectious diseases in
some aspects, such as disease course, treatment strategy,
etc. According to previous studies on bacteremic cholan-
gitis, organ failure was also reported to be an important
prognostic factor of mortality [5, 12]. However, the risk
factors of organ failure have not yet been identified in
patients with bacteremic cholangitis. Furthermore, it is
difficult to predict the development of organ failure in spite
of successful biliary drainage as the main treatment.

This study aimed to identify the risk factors of the
development of organ failure in patients with bacteremic
cholangitis and to develop a prognostic scoring system that
can be used to predict organ failure using the risk factors.

Materials and Methods
Study Population

The study initially included all patients with a discharge
diagnosis of acute cholangitis from May 2003 through
March 2011 using information contained in medical charts
and computerized records. If multiple episodes of cholan-
gitis occurred in the same patient, only the first episode of
cholangitis was included to ensure statistical independence
in the analyses. Of these, patients were excluded for the
following reasons: no definite or suspected diagnosis of
cholangitis using Tokyo guidelines [13], no proven bac-
teremia, no initiation or completion of treatment in our
hospital, and organ failure that occurred before admission.
Individuals were also excluded from this study if they had
coagulase-negative Staphylococcus spp., which is the most
common skin flora. A chart showing patient selection and
study flow is provided in Fig. 1. Finally, 211 patients with
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bacteremic cholangitis were included for the analysis. The
study protocol was approved by the Institutional Review
Board (IRB) of Seoul National University Bundang
Hospital.

Definitions of Events

The definite or suspected diagnosis of acute cholangitis
was made based on the diagnostic criteria for acute cho-
langitis in the Tokyo guidelines. Bacteremia was defined as
the presence of organisms in the blood, documented by at
least one positive blood culture. Sepsis was defined as
bacteremia with systemic inflammatory response syndrome
(SIRS) [14]. Septic shock was defined as sepsis associated
with evidence of organ hypoperfusion and arterial systolic
blood pressure <90 mmHg refractory to fluid resuscitation
or a requirement for the use of vasopressors to maintain
blood pressure [14]. All the cases of shock caused by drugs,
heart failure, and bleeding were excluded in this definition.

Cases of organ failure [5, 15] that occurred after emer-
gency department (ED) admission manifested as: (1) acute
renal failure (ARF)—serum creatinine level >265 umol/L
or, in the case of preexisting renal dysfunction, a doubling
of previous serum creatinine values [16, 17]; (2) altered
consciousness level—Glasgow coma scale (GCS) score of
<12 or a decrease in the GCS score of at least 3 if primary
central nervous system injury is present; (3) acute respi-
ratory distress—pulse oxygen saturation <90 % or venti-
lator care; and (4) septic shock. All patients who already
had organ failure on admission were excluded from this
study (Fig. 1).

All technically successful endoscopic drainages or per-
cutaneous drainages were considered as “successful biliary
decompression”. In patients having multiple procedures,
data from only the first procedure were included in the
analysis.

Data Collection

The following data were collected for analysis. Clinical and
demographic variables included age, sex, body mass index,
alcohol, smoking, body temperature, respiratory rate, Char-
cot’s triad, symptom to door time (time from symptom onset
until arrival at the hospital), and Charlson comorbidity index
score [18, 19]. Etiologic variables were malignant biliary
obstruction, benign biliary stricture, and choledocholithiasis.
Microbiological and laboratory variables included causative
microorganism, organism resistant to initial antibiotics,
white blood cell count, platelet count, prothrombin time,
hemoglobin, blood urea nitrogen (BUN), creatinine, aspar-
tate aminotransferase, alanine aminotransferase, total bili-
rubin, albumin, glucose, C-reactive protein, and total CO,
level at admission. Treatment and outcome variables were
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Fig. 1 Flow chart of patient
selection for the study

Patients with a discharge diagnosis of acute cholangitis

(May 2003 — March 2011)

N=2895

Not definite/suspected diagnosis in Tokyo Guidelines

Patients with acute cholangitis

Acute bacteremic cholangitis

n=>57
n =838
No growth n=490
> No blood culture was performed n=98
n=250
Coagulase-negative staphylococcus n=20

Loss to follow-up (transfer to another center) n=1

v

Treated in another center before admission n=3

n=15

Organ failure occurred before admission

211 patients were eligible for analysis

successful biliary decompression, visit to decompression
time (time from arrival at the hospital until intervention for
biliary decompression), and length of hospital stay.

Statistical Analysis

In the univariate analyses, the Mann—Whitney U test and
the Pearson y> with Fisher exact test were used to compare
continuous or discrete variables, respectively. To identify
the independent risk factors for the development of organ
failure in bacteremic cholangitis patients, stepwise logistic
regression analyses were performed. All significant vari-
ables at the univariate analysis were entered in the multi-
variate analysis. In the subgroup analysis, only patients
who underwent successful biliary decompression before
events were included to adjust for the potential confound-
ing effect. Univariate and multivariate logistic regression
analyses were also performed to identify the independent
predictor for organ failure. Then, logistic regression coef-
ficients of the factors were ascertained to develop equations
(organ failure score) to predict organ failure. Finally,
receiver operating curves (ROC) were constructed for the
organ failure score to determine a specific threshold value

that would optimize its sensitivity and specificity. P < 0.05
for two-sided tests was considered statistically significant.
All statistical analyses were performed with SPSS 18.0
(SPSS Inc., Chicago, IL, USA).

Results

The Risk Factors for Organ Failure in Overall Patients
with Bacteremic Cholangitis

A total of 211 patients, 31.3 % of whom were female and
with a mean age of 67.4 £ 13.7 years, were enrolled. The
most common microorganism was Escherichia coli
(55.5 %), followed by Klebsiella pneumoniae (18 %),
Pseudomonas aeruginosa (8.5 %), Enterobacter species
(6.6 %), Enterococcus species (2.8 %), Micrococcus spe-
cies (2.8 %), Bacillus species (1.9 %), Staphylococcus
(1.4 %), Streptococcus (0.5 %), and others (2 %). The
overall hospital mortality rate was 2.37 % (n = 5). Within
the mortality group, four patients expired due to septic
shock, and one patient expired due to respiratory failure.
There were 42 cases (19.9 %) of organ failure, including
septic shock (n = 18), respiratory failure (n = 17), ARF
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(n =4), and mental change (n = 3). The median time
taken to organ failure from the patient’s initial arrival at the
hospital was 11.5 h (range 3—498 h). All patients received
intravenous antibiotics within the initial 2 h. Biliary
decompression was attempted in 192 (91 %) patients and
successfully performed in 181 (94.3 %) individuals, of
whom 127 (70.2 %) initially received endoscopic drainage,
and 54 (29.8 %) received percutaneous drainage. Among
the 42 patients who had organ failure, 20 individuals
received successful biliary decompression before the event.
Among the 169 event-free patients, 145 underwent suc-
cessful biliary decompression. The mean length of the
hospital stay was 20.0 £ 16.4 and 11.8 £ 10.1 days in
patients with and without organ failure, respectively
(P < 0.001).

Univariate analysis identified 13 variables that were
significantly (P < 0.05) associated with organ failure in
bacteremic cholangitis (Table 1). Multivariate analysis
showed that organ failure was significantly associated with
the presence of extended-spectrum beta-lactamase (ESBL)
organism, higher total bilirubin, and higher BUN level and
was inversely associated with successful biliary decom-
pression (odds ratio = 6.793, 1.148, 1.089, and 0.129,
respectively) (Table 1).

The Risk Factors for Organ Failure in Patients Who
Underwent Successful Biliary Decompression Due
to Bacteremic Cholangitis

Some patients experienced organ failure even after suc-
cessful biliary decompression. Therefore, to find the risk
factors for organ failure in patients who underwent suc-
cessful biliary decompression, 167 patients who underwent
biliary decompression before organ failure were included
in this subgroup analysis. Organ failure developed in 20
patients and not in 145 patients. Univariate analysis iden-
tified six variables significantly (P < 0.05) associated with
organ failure (Table 2). Of these six factors, the presence
of ESBL organism and higher BUN level were found to be
significantly associated with organ failure in bacteremic
cholangitis after multivariate analysis (Table 2).

Proposal of Organ Failure Scoring System in Patients
Who Underwent Successful Biliary Decompression
Due to Bacteremic Cholangitis

The regression coefficients (standard error) for ESBL and
BUN in the multiple logistic regression model to predict
the risk of organ failure were 1.416 (0.714) and 0.163
(0.036), respectively. Therefore, the regression equation for
predicting organ failure was proposed as the following:

Organ failure score : (1.4 x ESBL) 4 (0.2 x BUN)
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This equation can be used to provide a numerical score that
gives prognostic information for bacteremic cholangitis.
When dichotomizing the organ failure score to a value
>4.5 with receiver operating characteristic (ROC) curves,
the sensitivity, specificity, accuracy, positive predictive
value, and negative predictive value for organ failure in
bacteremic cholangitis patients who underwent biliary
decompression were 81.8, 83.4, 83.2, 43, and 96.8 %,
respectively (Fig. 2). When all 211 bacteremic cholangitis
patients were included into the analysis, the score >4.5 for
predicting organ failure was still highly sensitive and
specific (76.2, 81.7 %, respectively).

Discussion

There has been no study to investigate “bacteremia-organ
failure sequence” or prognostic factors in bacteremic
cholangitis. In this study, multivariate analysis identified
four independent factors for organ failure in bacteremic
cholangitis: the presence of ESBL organism, higher total
bilirubin, and higher BUN level as risk factors, and suc-
cessful biliary decompression as a protective factor. For
patients who experienced organ failure even after suc-
cessful biliary decompression, we proposed an organ fail-
ure scoring system to predict organ failure due to
bacteremic cholangitis. The scoring system for predicting
organ failure was highly sensitive and specific.

Biliary decompression is a central part in the treatment of
acute cholangitis. It was shown that serum and bile endotoxin
levels decrease after successful biliary drainage [20].
Moreover, the level of IL-6, which is another inflammatory
mediator reported to be associated with the development of
multiple organ failure and subsequent poor prognosis [21], in
bile was found to be correlated directly with the rate of bil-
irubin decrease following biliary drainage [22].

The impact of higher bilirubin and subsequent jaundice
on the prognosis in bacteremic cholangitis is poorly
understood, although it is a sensitive indicator of biliary
obstruction. Elevated bilirubin can stimulate oxidative
stress and decrease cell survival [23, 24]. Moreover, bili-
rubin promotes apoptosis in cultured cells [25] and can also
induce the inflammatory response, which is further
increased when cells are simultaneously exposed to lipo-
polysaccharide [26]. Recently, it was reported that serum
bilirubin levels are associated with the development of
acute respiratory distress syndrome (ARDS) and mortality
in sepsis [27], which is consistent with our finding.

BUN has been reported to be a prognostic factor in
various conditions, including cholangitis [28-30]. BUN
levels are known to be strongly influenced by many non-
renal factors such as protein intake, dehydration, gastro-
intestinal bleeding, infection, or steroid use. Therefore,
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Table 1 Univariate and multivariate analysis of risk factors for organ failure in bacteremic cholangitis

Factor Univariate analysis Multivariate analysis
Patients with OF Patients without OF P value OR (95 % CI) P value
(n = 42) (n = 169)
Age, mean + SD 71.7 £ 123 66.4 £ 13.8 0.022
Male/female, n 26/16 119/50 0.287
BMI, kg/m?, mean & SD 22.1 +3.5 22.7 + 3.1 0.257
Heavy smoker, n (%)* 11 (26.2) 56 (33.1) 0.387
Heavy alcohol drinker, n (%)° 3(7.1) 21 (12.4) 0.425
Vital sign, mean + SD
Body temperature (°C) 376 £ 1.3 376 £ 1.4 0.532
Respiratory rate (/min) 19.9 £ 3.0 202 £ 2.7 0.896
Positive Charcot’s triad, n (%) 10 (23.8) 47 (27.8) 0.601
Symptom to door time (h), mean £ SD 35.6 £44.0 42.1 £ 51.6 0.751
CClIs, >4/<4, n (%) 13/29 (31.0) 27/142 (16.0) 0.027
Etiology, n (%)
Malignant biliary obstruction 12 (28.6) 31 (18.3) 0.141
Benign biliary stricture 6 (14.3) 16 (9.5) 0.398
Choledocholithiasis 24 (57.1) 118 (69.8) 0.117
Others® 0 (0.0) 424 0.586
Laboratory finding, mean = SD
Hemoglobin, g/dL 122 £22 132 £20 0.009
White blood cell count, /mm> 14,306 + 8,272 12,263 &+ 6,016 0.205
Platelet count, x10*/mm? 176 + 84 209 + 104 0.115
Blood urea nitrogen, mg/dL 30.7 £ 14.3 16.6 + 8.1 0.001 1.089 (1.038-1.141) 0.001
Creatinine, mg/dL 1.44 + 0.78 1.10 £+ 0.68 0.001
Aspartate aminotransferase, IU/L 308 £ 463 258 £ 395 0.347
Alanine aminotransferase, IU/L 217 £ 212 211 £ 212 0.722
Total bilirubin, mg/dL 6.26 £ 5.50 4.10 £ 2.92 0.002 1.148 (1.004-1.313) 0.044
Albumin, g/dL 3.54 + 0.60 3.85 +0.53 0.002
PT/INR 1.24 + 0.30 1.10 + 0.18 0.007
Glucose, mg/dL 152.6 £ 57.8 1539 £ 57.0 0.946
C-reactive protein, mg/dL 6.32 + 6.43 7.35 + 7.28 0.313
Total CO,, mmol/L 20.1 + 4.35 22.1 + 322 0.006
Causative microorganism, n (%)
E. coli 20 (47.6) 97 (574) 0.254
K. pneumoniae 10 (23.8) 28 (16.6) 0.223
P. aeruginosa 5(11.9) 13 (7.7) 0.365
Other organism 7 (16.7) 33 (19.5) 0.672
ESBL 16 (38.1) 13 (7.7) 0.001 6.793 (2.143-21.53) 0.001
Multiorganism 8 (19.0) 10 (5.9) 0.012
Resistance to initial antibiotics 16 (38.1) 39 (23.1) 0.047
Successful biliary decompressiond, n (%) 20 (47.6) 145 (85.8) 0.001 0.129 (0.047-0.351) 0.001

OF organ failure, BMI body mass index, CCIls Charlson comorbidity index score, PT/INR prothrombin time expressed as an international
normalized ratio, CO, carbon dioxide, ESBL extended-spectrum beta-lactamase, SD standard deviation, OR odds ratio, CI confidence interval

Bold values are statistically significant

4 Heavy smoker is defined as an individual with 20 or more pack-years (1 pack year = 1 pack per day for a year) of use

® Heavy drinker is defined as an individual currently drinking alcoholic beverages in a daily amount of >80 g (male) or >40 g (female)
¢ Others include ascending biliary infection (3) and previous exploration of the biliary tract (1)

9 The options for biliary decompression include endoscopic drainage and percutaneous drainage
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Table 2 Univariate and multivariate analysis of risk factors for organ failure in bacteremic cholangitis: a subgroup analysis of patients who
underwent biliary decompression before events

Factor Univariate analysis Multivariate analysis
Patients with OF Patients without OF P value OR (95 % CI) P value
(n = 20) (n = 145)
Age, mean £ SD 714 £ 12.0 66.7 + 14.1 0.195
Male/female, n 12/8 100/45 0.421
BMI, kg/m?, mean & SD 232 +29 229 + 3.1 0.583
Heavy smoker, n (%)* 4 (20.0) 50 (34.5) 0.196
Heavy alcohol drinker, 1 (%)" 0 (0.0) 17 (11.7) 0.229
Vital sign, mean £+ SD
Body temperature (°C) 376 £1.3 37.6 £ 1.2 0.749
Respiratory rate (/min) 197 £ 1.8 20.2 £ 2.6 0.633
Positive Charcot’s triad, n (%) 5 (25.0) 45 (31.0) 0.582
Symptom to door time (h), mean £+ SD 35.4 £+ 30.7 422 £ 51.8 0.674
CClIs, >4/<4, n (%) 6/14 (30.0) 19/126 (13.1) 0.087
Etiology, n (%)
Malignant biliary obstruction 4 (20.0) 25 (17.2) 0.757
Benign biliary stricture 1(5.0) 13 (9.0) 1.000
Choledocholithiasis 15 (75.0) 103 (71.0) 0.713
Others® 0 (0.0) 4 (2.8) 1.000
Laboratory finding, mean + SD
Hemoglobin, g/dL 11.8 £ 19 132 £ 2.0 0.002
White blood cell count, /mm? 15,908 + 7,531 12,556 + 5,921 0.052
Platelet count, x 10*/mm’® 178 + 88 215 & 102 0.173
Blood urea nitrogen, mg/dL 322+ 143 159 £ 6.5 0.001 1.177 (1.096-1.263) 0.001
Creatinine, mg/dL 1.38 + 0.64 1.06 + 0.30 0.045
Aspartate aminotransferase, TU/L 329 £ 571 283 + 418 0.928
Alanine aminotransferase, ITU/L 178 £ 165 232 £+ 218 0.290
Total bilirubin, mg/dL 6.92 + 6.89 4.30 £2.97 0.067
Albumin, g/dL 3.51 £ 0.60 3.87 £0.52 0.008
PT/INR 1.25 £ 0.28 1.08 + 0.17 0.006
Glucose, mg/dL 148.1 +43.8 152.8 £ 55.0 0.846
C-reactive protein, mg/dL 6.77 £ 7.41 745 £ 7.46 0.403
Total CO,, mmol/L 21.8 £3.73 222 £3.25 0.549
Causative microorganism, n (%)
E. coli 10 (50.0) 83 (57.2) 0.540
K. pneumoniae 3 (15.0) 26 (17.9) 1.000
P. aeruginosa 3 (15.0) 10 (6.9) 0.196
Other organism 4 (20.0) 27 (18.6) 1.000
ESBL 8 (40.0) 10 (6.9) 0.001 4.123 (1.017-16.704) 0.047
Multiorganism 4 (20.0) 9 (6.2) 0.055
Resistance to initial antibiotics 7 (35.0) 34 (23.4) 0.276
Post-procedure complicationd, n (%) 6 (30.0) 29 (20.0) 0.380
Visit to decompression time (h), mean &+ SD 19.4 + 18.3 25.0 + 245 0.347

The options for biliary decompression include endoscopic drainage and percutaneous drainage. Bold values are statistically significant

OF organ failure, BMI body mass index, CCIs Charlson comorbidity index score, PT/INR prothrombin time expressed as an international normalized ratio, CO,
carbon dioxide, ESBL extended-spectrum beta-lactamase, SD standard deviation, OR odds ratio, CI confidence interval

* Heavy smoker is defined as an individual with 20 or more pack-years (1 pack year = 1 pack per day for a year) of use
® Heavy drinker is defined as an individual currently drinking alcoholic beverages in a daily amount of >80 g (male) or >40 g (female)
# Others include ascending biliary infection (3) and previous exploration of the biliary tract (1)

4 Post-procedure complications include perforation, bleeding, pancreatitis
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Fig. 2 Receiver operating characteristic (ROC) curves of organ
failure score to predict organ failure in bacteremic cholangitis patients
who had undergone previously successful biliary decompression. The
area under the ROC curves was 0.888 [95 % confidence interval (CI)
0.798-0.978], and the best cut-off point of the organ failure score was
4.5 (sensitivity 85.0 %, specificity 83.4 %)

BUN itself is not a valid marker of ARF in humans [31],
which supports that it is not a confounding factor in our
study. Meanwhile, BUN is an integral marker of tissue
necrosis, protein catabolism, and renal function. Those are
closely related to organ failure [32, 33]; therefore, our
results regarding BUN are explainable.

Previous studies have also investigated the worse
prognosis of ESBL organism in relation to severe sepsis or
organ failure [34]. Most of the cases were due to inap-
propriate initial antibiotics use [35, 36]; those findings are
compatible with our results. Among the ESBL patients in
our study, inappropriate use of initial antibiotics was more
frequent in patients with organ failure than in those without
organ failure (12/16; 75 % and 5/13; 38.5 %, respectively,
P = 0.047). In addition, 10/12 patients who developed
organ failure due to ESBL received inappropriate antibi-
otics, despite previous ESBL history.

Biliary decompression is a main treatment of acute
cholangitis. The subgroup analysis involving only patients
who underwent biliary decompression before events aimed
to identify cases of high risk bacteremic cholangitis that
could progress to the development of organ failure even
after successful biliary decompression; it was also used to
develop a scoring system to predict organ failure. In the
subgroup analysis, ESBL organism and baseline BUN level
were independent risk factors. Recently, a prompt gram
stain has become feasible soon after admission [37].
Although the detection of ESBL organism usually takes a
few days in the current clinical practice, new methods have

also recently emerged for rapid detection of extended f-
lactamase-producing gram-negative bacilli in blood cul-
tures [38—42]. These facts support the clinical relevance of
our work, because it has been possible using newly
emerging methods to detect “bacteremia” or “ESBL”
patients during the early period of hospitalization. In the
analysis, the organ failure score developed with two sig-
nificant factors was highly sensitive and specific for pre-
dicting organ failure when dichotomizing the score to a
value >4.5. This scoring system and cut-off value >4.5
would allow clinicians to identify the group with poor
prognosis even after biliary decompression. Clinicians
could then monitor those patients closely in an intensive
care setting with specific treatment strategy. However, the
results from subgroup analysis do not support a lower
effectiveness of biliary decompression in patients with
higher organ failure score. To ascertain that fact, it seems
that further studies are needed to identify the outcome of
biliary decompression in the population with a higher
organ failure score. Unlike biliary drainage, decompression
time, itself, was not a significant variable in subgroup
analysis. Furthermore, the mean time taken to decom-
pression from the patient’s arrival was longer in patients
without organ failure, even though early decompression is
crucial for prognosis in cholangitis [43]. That may be due
to differences between the two groups (patients with organ
failure and without organ failure) in basal characteristics,
underlying comorbidities, laboratory findings, etc.

In this study, some patients developed organ failure
despite previous biliary decompression. This finding is
compatible with those of previous studies [5, 44]. One
possible explanation is that rapidly progressed severe
endotoxemia results in irreversible tissue hypoxia and
necrosis. Some factors, such as volume status, may enhance
this process, which could be expressed as a high BUN level.
Another explanation is, as we mentioned earlier, inappro-
priate initial antibiotics therapy. Further large prospective
study is needed to reveal the role of the factors we identified
in our study in the progression of the “bacteremia-to-organ
failure process” despite biliary intervention.

The limitations of this study include the retrospective
design without a systemized management protocol and
single center experience. However, to the best of our
knowledge, our work is the very first study to report
prognostic factors in bacteremic cholangitis. A further well
designed prospective study is needed to validate the organ
failure score.

In conclusion, biliary decompression is a significant
protective factor for organ failure in bacteremic cholangi-
tis. ESBL, baseline total bilirubin and BUN are the risk
factors for organ failure. In addition, an organ failure
scoring system may help clinicians to recognize high-risk
cholangitis patients with bacteremia.
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