
INTRODUCTION

Liver cirrhosis patients tend to develop bacteremi-
a due to hypoactivity of neutrophils and the hepa-
tic reticuloendothelial system, as well as influx of

bacteria into the general circulation due to portal-
caval shunts (1-3). It is thought that 30% to 60%
(1,4,5) of patients with liver cirrhosis develop bac-
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Amaç: Karaci¤er sirozlu hastalar bakteremiye meyillidir, ancak bu durumla ilgili Japonya’dan nispeten az bildirim yap›lm›flt›r.
Bu nedenle, spontan bakteriyel peritonitli hastalar da dahil olmak üzere, karaci¤er sirozlu hastalarda görülen bakteremi vakala-
r›nda saptanan mikroorganizmalar ve tedavi sonuçlar› araflt›r›lm›flt›r. Yöntem: 1991–2009 y›llar› aras›nda çeflitli hastanelere bafl-
vuran 6096 yatan hasta aras›nda saptanan, 236 vakadaki toplam 377 kan kültürü ve 30 spontan bakteriyel peritonit epizotu de-
¤erlendirilmifltir. Bulgular: Kan kültüründe pozitiflik oran› %37.1 (140/377)’dir ve izole edilen mikroorganizmalar a¤›rl›kl› ola-
rak Gram–negatif bakterilerdir. Bakteremisi kesinleflmifl hastalar›n Child–Pugh skoru, kan üre azotu ve kreatinin seviyeleri, bak-
teremisiz hastalarla karfl›laflt›r›ld›¤›nda anlaml› flekilde fazlad›r. Dahas›, k›sa dönem mortalite (1 ay içinde) %48.2 (53/110),
non–bakteremik hastalara (%18.8; 22/117) göre anlaml› flekilde fazlad›r. Spontan bakteriyel peritonitli olgular›n 1 ayl›k mortali-
tesi  %33.3 (10/30)’dur. Yine, ölen hastalar›n Child–Pugh skoru, kan üre azotu ve kreatinin seviyeleri yaflayanlardan daha fazlay-
d›. Sonuçlar: Bu bulgulara göre, Japonya’da bakteremi ve spontan bakteriyel peritonitli karaci¤er sirozu hastalar›nda, karaci¤er
ve böbrek disfonksiyonunun ciddiyeti k›sa dönem mortalitenin önemli belirleyicileridir.

Anahtar kelimeler: Bakteremi, spontan bakteriyel peritonit, karaci¤er sirozu, hepatorenal sendrom, mikroorganizmalar

Background/aims: Liver cirrhosis patients tend to develop bacteremia, but relatively little has been reported about the situation
in Japan. Therefore, we investigated the microorganisms involved and the outcome among liver cirrhosis patients with bacteremi-
a, including spontaneous bacterial peritonitis. Methods: The subjects were 236 patients who underwent a total of 377 blood cultu-
res and 30 patients diagnosed with spontaneous bacterial peritonitis, among 6,096 inpatients with liver cirrhosis admitted to seve-
ral hospitals during the period 1991-2009. Results: The rate of positive blood culture was 37.1% (140/377), and the isolated mic-
roorganisms were predominantly Gram-negative bacteria. In patients with confirmed bacteremia, the Child-Pugh score and serum
blood urea nitrogen and creatinine levels were significantly higher than in non-bacteremia cases. Moreover, short-term mortality
(within 1 month) was 48.2% (53/110), being significantly higher than that among non-bacteremia cases (18.8%; 22/117). Among
spontaneous bacterial peritonitis cases, mortality within one month was 33.3% (10/30). Again, the Child-Pugh score and serum blo-
od urea nitrogen and creatinine levels were significantly higher among the fatalities than among survivors. Conclusions: These re-
sults indicate that severity of liver dysfunction and severity of renal dysfunction are both important determinants of short-term mor-
tality among liver cirrhosis patients with bacteremia and spontaneous bacterial peritonitis in Japan.
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terial infection, and such infection is involved in
one-fourth of deaths among liver cirrhosis patients
(6,7). In addition, spontaneous bacterial peritoni-
tis (SBP) is a disease that is peculiar to decompen-
sated cirrhosis. However, relatively little has been
published about the ratio of development of bacte-
remia among patients with liver cirrhosis, or abo-
ut the prognosis. Therefore, we have investigated
retrospectively bacteremia and SBP in Japanese
inpatients with liver cirrhosis. 

MATERIALS AND METHODS 

Subjects

We examined the records of 6,096 inpatients with
liver cirrhosis admitted from 1991 through 2009 to
the Department of Gastroenterology, Tokyo Wo-
men’s Medical College, Tokyo (1991~2002), Na-
gashio Hospital, Tokyo (1996~2004), Kikuna Me-
morial Hospital, Kanagawa (2007~2008), or the
Department of Gastroenterology, International
University of Health and Welfare Hospital, Tochi-
gi (2008~2009), all located in the Kanto district of
Japan. The main purposes of hospitalization were
examination for or treatment of hepatocellular
carcinoma (HCC), 2,935 cases (48.1%); treatment
of gastroesophageal varices or gastrointestinal
bleeding, 729 cases (12.0%); treatment of ascites,
611 cases (10.0%); hepatic coma, 322 cases (5.3%);
fever, 190 cases (3.1%); and others, 1,309 cases
(21.5%).

Bacteremia Cases

Among the above patients, we identified 236 (age
range: 29-87 years; male-to-female ratio, 160:76)
who had undergone a total of 377 blood cultures.
We excluded cases where contamination was do-
ubtful. As regards the blood culture procedure, one
to two samples of venous or arterial blood had be-
en aseptically collected and inoculated into aerobic
(ACTEC Plus Aerobic/F Culture Vial) and anaero-
bic (BACTEC Plus Anaerobic/F Culture Vial) cul-
ture bottles. Shaken culture was conducted for se-
ven days using a dedicated blood culture system
(Becton, Dickinson Co., USA). Although the bor-
derline by which to determine whether bacteremi-
a is due to nosocomial or non-nosocomial infection
has been suggested to be 72 hours after hospital
admission, we defined cases that were positive in
a blood culture procedure conducted within 48 ho-
urs after hospital admission as non-nosocomial in-
fection cases, and those that were positive as a re-
sult of blood culture conducted later than 48 hours

after admission as nosocomial infection cases, in
order to allow comparison with other available da-
ta (8,9). In the bacteremia cases, we studied the
distribution of pathogenic bacteria and the ratio of
nosocomial/non-nosocomial infections, and compa-
red short-term survival with that of blood culture-
negative cases.

SBP Cases

In diagnosing SBP, infectious pleural effusion, pe-
ritonitis carcinomatosa and hemorrhagic ascites,
such as HCC rupture, were excluded. SBP was di-
agnosed regardless of the presence of bacteria in
the ascitic fluid in cases where the neutrophil co-
unt in ascitic fluid was ≥500/mm3. In cases having
subjective and objective symptoms of SBP, a neut-
rophil count of 250/mm3 - 500/mm3 was considered
sufficient (10).

We selected 30 SBP patients (age range: 37-86 ye-
ars; male-to-female ratio: 21:9) who met our diag-
nostic criteria. We studied the pathogenic bacteri-
a and clinical manifestations, examined the short-
term outcome for each case (up to 1 month after di-
agnosis), and compared the survivors with the fa-
talities. According to the criteria set forth by the
International Ascites Club (11), we diagnosed ca-
ses with serum creatinine (Cr) levels of ≥1.5 mg/dl
and with no evident disease associated with renal
failure as hepatorenal syndrome. Such cases were
then classified into two types: type I (in which the
Cr level increased 2-fold or reached 2.5 mg/dl wit-
hin 2 weeks, and renal failure progressed rapidly)
and type II (in which the Cr level was ≥1.5 mg/dl,
but rapid deterioration of renal function was not
seen).

Statistical Analysis

Contingency tables were used for the comparison
of positive rates. The unpaired t-test was conduc-
ted for comparison of levels between two groups.
The criterion of significance was taken to be
p<0.05. Values are given as mean and standard
deviation.

RESULTS

Bacteremia

The positive rate of the 377 blood culture procedu-
res was 37.1% (140/377). A comparison of the bac-
teremia and blood culture-negative cases revealed
that complications of ascites, history of upper gas-
trointestinal hemorrhage within two weeks and
catheterization were significantly more frequent
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in the bacteremia cases (Table 1). Moreover, the
white blood cell (WBC) level, Child-Pugh score and
blood urea nitrogen (BUN) and Cr levels were sig-
nificantly higher in the bacteremia cases than in
the blood culture-negative cases (Table 2).

Among the bacteremia cases, excluding two unk-
nown cases, nosocomial infection accounted for
70.2% (97/138) and non-nosocomial infection acco-
unted for 29.8% (41/138). Among them, Gram-po-
sitive bacteria accounted for 39.3% (57/145),
Gram-negative bacteria for 56.6% (82/145) and ot-
her bacteria for 4.1% (6/145). The bacterial strain
most frequently detected was Escherichia coli, fol-
lowed by Klebsiella sp. Among the Gram-positive
bacteria, Staphylococcus Rosenbach accounted for
more than 80% (Table 3). 

The apparent foci of bacteremia were as follows:
Unknown cases 53.0% (70/132), catheterization
15.9% (21/132), urinary tract infection 8.3%
(11/132), respiratory tract infection 7.6% (10/132),
colitis 5.3% (7/132), infection of skin or soft tissu-
es 3.8% (5/132), and others 6.1% (8/132). Four ca-
ses of SBP were detected (3.0%). The short-term
mortality was 48.2% (53/110) and 18.8% (22/117)

in the bacteremia cases and blood culture-negati-
ve cases, respectively, being significantly higher in
the bacteremia cases (p<0.001). Moreover, in the
fatal bacteremia cases, the Child-Pugh score and
ammonia, BUN and Cr levels were significantly
higher than those in the surviving bacteremia ca-
ses (Table 4). 

SBP 

Among the SBP cases, 36.7% (11/30) were ascites
culture-positive. The pathogenic bacteria were E.
coli in four cases, Klebsiella sp. in four cases, and
Streptococcus, Listeria and Bacteroides in one case
each.

The following clinical symptoms were observed: fe-
ver of ≥37.5°C in 80.0% (24 cases), abdominal pa-
in in 20.0% (6 cases), diarrhea in 16.7% (5 cases)
and reduction in blood pressure in 6.7% (2 cases).
As for the short-term outcome, 10 out of 30 pati-
ents (33.3%) died. Each of them had developed
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Bacteremia Non-bacteremia p-
case cases value

Ages 61.9±10.7 62.8±11.7 p>0.05

Hepatocellular 52.6%(60/114) 59.5%(72/121) p>0.05

Diabetes 25.9%(29/112) 23.5%(28/119) p>0.05

Ascites 86.2%(94/109) 57.1%(68/119) p<0.001

Gastro-intestinal
bleeding within 23.9%(26/109) 9.2%(11/119) p<0.01
2 weeks

Intravenous 24.3%(26/107) 7.8%(9/115) p<0.01
catheter

Table 1. Comparison of backgrounds between liver
cirrhosis patients with and without bacteremia

Bacteremia Non-bacteremia p-
cases cases value

WBC (/ μ L) 9820±5190 7560±4510 p<0.01

PT (%) 42.1±20.9 52.7±23.2 p<0.01

Albumin (g/dL) 2.42±0.42 2.77±0.49 p>0.05

T-bil. (mg/dL) 9.0±3.5 4.1±7.7 p<0.001

NH3 (μ g/dL) 83±37 89±60 p>0.05

BUN (mg/dL) 27.1±8.9 11.9±16.3 p<0.001

Creatinine (mg/dL) 1.32±0.35 1.11±0.50 p<0.001

Child-Pugh score 11.8±1.9 10.6±2.3 p<0.001

Table 2. Comparison of laboratory findings between
liver cirrhosis patients with and without bacteremia

WBC: White blood cells. PT: Prothrombin time. T-bil: Total bilirubin.
NH3: Ammonia. BUN: Blood urea nitrogen.

Microorganisms Number %
Gram-positive bacteria 57 39.3%

MRSA 24 16.6%
MSSA 15 10.3%
Staphylococcus epidermidis 8 5.5%
Enterococcus sp. 4 2.8%
Streptococcus sp. 3 2.1%
Others 3 2.1%

Gram-negative bacteria 82 56.6%
Escherichia coli 28 19.3%
Klebsiella sp. 26 17.9%
Pseudomonas sp. 11 7.6%
Aeromonas sp. 7 4.8
Enterobacter sp. 3 2.1%
Others 7 4.8

Anaerobic bacteria 3 2.1%

Fungi 3 2.1%

Total 145 100%

Table 3. Microorganisms isolated from blood cultu-
res in patients with liver cirrhosis

Survivors Fatalities p-value
PT (%) 48.9±20.9 33.7±19.0 p<0.01

Albumin (g/dL) 2.51±0.42 2.35±0.45 p>0.05

T-bil. (mg/dL) 4.0±3.5 14.1±12.7 p<0.001

NH3 (μ g/dL) 70±37 106±56 p>0.05

BUN (mg/dL) 16.1±8.9 41.9±20.3 p<0.001

Creatinine (mg/dL) 0.99±0.35 1.72±0.87 p<0.001

Child-Pugh score 10.6±1.9 12.9±1.7 p<0.001

Table 4. Comparison of laboratory findings between
survivors and fatalities with bacteremia

PT: Prothrombin time. T-bil: Total bilirubin. NH3: Ammonia. 
BUN: Blood urea nitrogen.

MRSA: Methicillin resistant Staphylococcus aureus.
MSSA: Methicillin sensitive Staphylococcus aureus.



type I hepatorenal syndrome. Table 5 compares
the surviving and fatal SBP cases. The fatal cases
showed significantly higher Child-Pugh scores, as
well as higher BUN and Cr levels, than the survi-
vors.

DISCUSSION

Patients with liver cirrhosis are prone to opportu-
nistic infection, and it has been reported that the
blood culture-positive rate of inpatients with liver
cirrhosis ranges from 3.5% to 8.8% (1,2,8,12). In
our study, the rate was low, at 2.3% (140/6096).
However, only approximately 6% of the patients
with liver cirrhosis had undergone blood culture.
Additionally, it has been suggested that bactere-
mia develops more frequently in patients with cat-
heterization and gastrointestinal bleeding (6), and
that the presence of concomitant HCC is irrele-
vant (13). Our results are consistent with that vi-
ew. It seems possible that changes to the intesti-
nal bacterial flora and the rupture of the intesti-
nal mucosa barrier caused by gastrointestinal
bleeding, as well as bacterial translocation (BT)
from the intestine to the mesenteric lymph node
(14,15), may be involved in the onset of bacteremi-
a and SBP. Moreover, it has been reported in ani-
mal experiments that BT occurs in 37%-83% of
animals in liver cirrhosis models, while it occurs
in 30%-40% of patients with ascites complications,
though more frequently in patients with Child C
(16). 

In addition, the reported percentage of nosocomial
infections in liver cirrhosis patients varies widely
(24%-63%) (8,9). In our study, the percentage was
high, at 70.2%. The value is likely to be affected by
catheterization and the extent of gastrointestinal
tract treatment after hospital admission.

In Japan, the percentage of Gram-positive bacteri-
a in inpatients has been increasing since the first
half of the 1980s due to the increased general use
of cephem antibiotics and catheterization. Howe-
ver, we found that Gram-negative bacteria were
predominant among bacterial strains involved in
bacteremia, and this is consistent with the fact
that BT is known to be strongly correlated with
the presence of aerobic Gram-negative bacteria. In
agreement with previous reports (8,9,12), we fo-
und that the pathogenic bacteria most frequently
detected in bacteremia were E. coli, followed by
Klebsiella sp. These bacteria were also detected
most frequently in the ascitic culture of SBP pati-
ents. 

It has been reported that susceptibility to bactere-
mia is correlated with severity of liver cirrhosis
(17,18). We previously investigated Aeromonas
bacteremia in patients with liver cirrhosis, and fo-
und that all patients with Aeromonas bacteremia
had severe liver cirrhosis with a Child-Pugh score
of 13 or greater (19). In our present study as well,
the severity of liver cirrhosis was significantly
greater in the bacteremia cases than in the blood
culture-negative cases. Renal impairment was al-
so significantly greater in the bacteremia cases
than in the blood culture-negative cases.

Although slightly different definitions of short-
term mortality have been used, it has been repor-
ted that the short-term mortality in liver cirrhosis
accompanied with bacteremia ranges from 30%-
60% (12,20). In our study, the mortality within a
month of the initial diagnosis was 48.2%, being
significantly higher than in the blood culture-ne-
gative cases. In addition to the severity of liver
dysfunction, renal function was an important fac-
tor in determining the prognosis. In the case of
SBP, old age (1), gastrointestinal bleeding (21)
and severity of liver dysfunction and renal impair-
ment (1,21-23) are reported to be predictive fac-
tors. We also found that severity of liver cirrhosis
and renal dysfunction was important. In particu-
lar, type I hepatorenal syndrome was associated
with all 10 cases of short-term SBP fatality. The
prognosis of type I hepatorenal syndrome is extre-
mely poor; the average survival is reported to be
only about two weeks (24), whereas that of pati-
ents with SBP is reported to be approximately ni-
ne months (25). 

It has been suggested that combined use of an an-
tibiotic and albumin injection may prevent the ag-
gravation of renal function in patients with liver
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Survivors Fatalities p-value
WBC (/ μ L) 7760±3210 11890±7650 p>0.05

PT (%) 48.1±18.9 39.9±23.0 p>0.05

Albumin (g/dL) 2.56±0.46 2.41±0.44 p>0.05

T-bil. (mg/dL) 4.1±3.5 8.0±9.7 p>0.05

NH3 (μ g/dL) 101±47 89±39 p>0.05

BUN (mg/dL) 19.1±8.9 46.9±21.9 p<0.001

Creatinine (mg/dL) 0.98±0.29 1.68±0.89 p<0.01

Child-Pugh score 11.0±1.8 12.9±2.0 p<0.01

Table 5. Comparison of laboratory findings between
survivors and fatalities with spontaneous bacterial
peritonitis

MRSA: Methicillin resistant Staphylococcus aureus.
MSSA: Methicillin sensitive Staphylococcus aureus.



cirrhosis accompanied with SBP (26). However,
based on the finding that renal dysfunction is also
a predictive factor for the prognosis of bacteremia

or SBP in patients with liver cirrhosis, we questi-
on whether this approach would be very effective,
in particular, in type I hepatorenal syndrome. 
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