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Aim: To evaluate the incidence of bacterial infections (BI) in hepatic cirrhosis (HC), the pathogen
agents involved, to define the risk factors and impact on prognosis.

Methods: There was a retrospective study that enrolled a total of 1046 patients with HC admitted in
our clinic between 1.10.2008-31.03.2009(6 months). Clinical, biological and bacteriological data were

Results: 51 patients (4.9%) were found with Bl. In one patient Bl was located in three sites: perito-

~

neal, blood and urine, and in 7 patients Bl was located in 2 sites. BI location was: peritoneal-26 cases,
urinary-20 cases, pneumonia — 8 cases, skin — 4 cases and bacteremia -1 case. 43 episodes were commu-
nity acquired, while 17 episodes were - nosocomial (peritoneal — 3 cases, lung — 6 cases, skin — 2 cases,
urinary — 5 cases). Of the 26 cases with bacterial peritonitis, the etiologic agent was identified in three:
E. coli, Klebsiella, Alcaligenes. 18% of patients with HC and Bl presented upper Gl bleeding. 12 cases
required admission to the Intensive Care Unit, where the death rate reached 83%. The risk factors for BI
in HC were: decompensated HC OR=58,23 (95% CI 8.63+1141.31), p-value 102, Child Pugh score C:
OR =1.99 (95% CI 1.04+3.8), p-value= 0.02.

Conclusions: In this study the rate of bacterial infections in HC is low compared with the literature
(4.9% vs. 15-30%), because the study was retrospective, hence recorded only severe infections. We must
actively seek infections in all hospitalized patients with HC, especially in the ones with decompensated

cirrhosis and with upper GI bleeding.
N J
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INTRODUCTION known to facilitate a bacterial infection: hepat-

acterial infection is a complication
that occurs frequently in patients
with cirrhosis and it may be present

ic disease stage, malnutrition, impairment of
cutaneo-mucous barrier, associated pathology
(diabetes mellitus, neoplasia), upper gastro-in-

at admission or it may appear during testinal hemorrhage, invasive maneuvers (3,4).
the hospital stay up to 30-60% of The most frequent infectious complications
hospitalized patients (1,2). Several factors are  are spontaneous bacterial peritonitis (25%),
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urinary tract infection (20%), pneumonia
(15%), bacteremia (12%), cellulitis or other in-
fections (3,4).

Cirrhotic patients are susceptible to infec-
tions due to abnormal immune response and
bacterial translocation which enables alteration
of local immunity and bacterial growth (4,5).

Malfunctions that lead to infection at these
patients are: endothelial and reticular system
alteration, leukocytes dysfunction, less bacteri-
cide activity of ascitic fluid and iatrogenic fac-
tors (6).

Hyperglobulinemia and cellular immune re-
sponse inhibition are commonly found in
chronic hepatic diseases as a response of he-
patic damage (6).

The phagocytosis process is deeply altered
at patients with liver cirrhosis due to rearrange-
ment of antigens, affecting cellular and humor-
al immune response (7,8).

Bacterial translocation is the singular ele-
ment that breaks the balance in host flora and
determines the initiation of inflammatory re-
sponse and afterwards the infection as a result
of ineffective local and later systemic immune
response (7).

The onset of infection opens the path to sys-
temic inflammatory response syndrome (SIRS),
with hypotension (severe sepsis), renal dysfun-
ction, encephalopathy, coagulopathy, and fina-
Ily multiple system organ failure (MSOF) (9,10).

Clinically, bacterial infection at cirrhotic pa-
tients can be asymptomatic or can have a pau-
city of sympyoms. So, bacterial infection must
be sought in any patient cu liver cirrhosis with
a sudden worsening of hepatic function. Treat-
ment must be started immediately with bacte-
ricide doses of broad-spectrum antibiotics, ex-
cluding aminoglycosides (11-14).

Mortality by infection is 20 times higher in
cirrhotic patients compared to general popula-
tion (15).

Infection evolution and prognostic is related
to accurate rapid diagnostic (15).

The aim of this study is to identify risk fac-
tors for bacterial infection in patients with liver
cirrhosis, identify the bacterial make-up pres-
ent in our tertiary center and evaluate impact
of bacterial infection in the clinical outcome of
the patients. 1

MATERIAL AND METHOD

he research guidelines of the Fundeni Hep-
atology and Gastroenterology Clinic were
followed in the clinical research of this report.
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All the records of the patients admitted
with the diagnoses of hepatic cirrhosis, fever,
bacteremia, sepsis, systemic inflammatory syn-
drome, from October 1% 2008 to March 31+
2009, were reviewed. For all patients we re-
viewed the clinical and laboratory data entries
in their medical records.

Criteria for infection diagnostic were set ac-
cording to its localization.

The diagnosis of spontaneous bacterial peri-
tonitis was made by: more than 250 neutro-
cytes in ascitic fluid and / or positive cultures
for a certain germ and exclusion of other sec-
ondary causes of peritonitis (9).

The seeding of ascitic fluid in hemoculture
bottle with aerobic and anaerobic media and
the follow-up of the sample by incubation in
Bactec authomatic system was done in 2 pa-
tients.

In all the other cases, ascites was centrifu-
gated 20 min. 3000 rotations/min and out of
the deposit, seedings were done on solid me-
dia, gelose blood and gelose lactose, with incu-
bation at 37 degrees Celsius and follow-up of
bacterial growth.

The diagnosis of urinary tract infection was
made by: clinical symptoms and signs (dysuria,
fever), >15 leukocytes in urinalysis, and/or po-
sitive urine culture (> 100.000 CFU/ml) (16).

The diagnosis of respiratory tract infection
was made by: clinical symptoms and signs
(cough, expectoration, pulmonary sounds, fe-
ver), positive radiologic signs (patchy alveolar
opacities), and/or positive bacteriologic exam
(sputum or hemoculture) (17).

The diagnosis of cutaneous and soft tissues
infection was made by: fever, local sign (blush,
tumefaction, pain), leukocytosis with neutro-
philia, positive cultures of wound secretion or
hemoculture (18).

To diagnose bacteremia several criteria
were used: positive hemoculture for known
germ or germs from saprophyte flora at a patie-
nt with central line, signs like fever, shivers, hy-
potension to which the germ identified in he-
moculture has no connection with an infection
located elsewhere (19).

To diagnose sepsis and septic shock the fol-
lowing clinical criteria were used: fever >38°C
or hypothermia (<36°C), tachycardia (pulse
>90/min), tachypnea (>20/min), hypoxemia
(<70 mmHg), metabolic acidosis, oliguria (di-
uresis <30 ml/min) (10).

Patients with unknown source of infection,
with fever (>38°C) more than 24 hours and



leukocytosis with neutrophilia, were recorded
as having a bacterial infection.

From a total of 1579 patients, 533 patients
with a hospital stay equal or shorter than 2 days
were excluded from the study. So, 1046 cases
were selected.

Statistical analysis was made with Epi Info
6.04 program, using Chi square as a correlation
test, and p-value less than 0.05 as statistically
significant. O

RESULTS

pplying selected criteria for the clinical fol-

low-up of the cirrhotic patient, 51 from the
total 1046 (4.9%) were diagnosed with bacte-
rial infection.

Etiology and demographic distribution data
from the patients with liver cirrhosis can be
seen in Table 1.

In both groups there is a mild male predom-
inance, with a mean age in both groups of 54
years old (ranging from 23 to 77 years old).

Liver cirrhosis etiology was assessed as a po-
tential risk factor for development of bacterial
infection, but no statistically significant OR
(odds ratio) was determined in any of the 4 eti-
ology classes.

As noted in table one, although the alcoho-
lic cirrhosis is the predominant etiology of the
liver cirrhosis in our patient population, both in
the patient with bacterial infections (35%) and

No infection (%) With infection (%)
Sex
Male 552 (55.5) 29 (57)
Female 443 (44.5) 22 (43)
Age (years)-mean 54.2 54.7
Etiology
Viral B 162 (16.28) 11 (22)
Viral C 249 (25.02) 13 (25)
Alcoholic 327 (32.86) 18 (35)
Combined 195 (19.6) 8 (16)
Other causes 49 (4.9) 12

TABLE 1. Etiology and demographic distribution of patients with

liver cirrhosis

No infection (%)  With infection (%)
Disease
Stage compensated 535 (53.78) 1(2)
decompensated 460 (46.22) 50 (98)
Among decompensated
Score Child-Pugh A 175 (38) 14 (14)
Child-Pugh B 78 (17) 25 (26)
Child-Pugh C 207 (45) 59 (60)

TABLE 2. Patients distribution according to liver cirrhosis stage

disease
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those without bacterial infection (32.86%),
overall there was no predisposition to sepsis
given by the etiology of the liver disease.

The patients from the two groups were di-
vided according to stage disease (compensated
or decompensated cirrhosis), according to
Child-Pugh score.

According to liver cirrhosis staging, decom-
pensated disease was present at 98% of pa-
tients with concomitant bacterial infection, in
comparison with 46,22% in the groups of cir-
rhotic patients with no bacterial infection. 60%
of patients with infection had severely decom-
pensated liver disease, corresponding to a
Child-Pugh class C.

The degree of the severity of liver disease
had a tremendous impact on the number of
the bacterial infections found. While the mild
hepatic cirrhosis, Child Pugh Class A, had only
14% of the patient with concomitant bacterial
infections, 60% the patients with Child Pugh
Class C had a bacterial infection.

Calculated OR for decompensated cirrho-
siss OR=58, 23 (95% Cl 8.63+1141.31), p-
value 1072, OR Class C Child-Pugh: 1.99 (95%
Cl 1.04+3.8), p-value= 0.02 (Chi square test).

Among the 1046 patients with liver cirrho-
sis, 51 (4, 9%) has bacterial infection present.

The number of bacterial infection episodes
was 60, calculating a bacterial infection rate of
5.7%.

One patient was found with positive cul-
tures at multiple sites (peritoneal, blood, uri-
nary) and other (n=7) had two major infection
sites: 3 patients had spontaneous bacterial pe-
ritonitis (SBP) and pneumonia, one had and
SBP, one with acute urinary tract infection and
SBP, one had complicated urinary tract infec-
tion with Fournier gangrene, and the last one
had with SBP and vertebral osteomyelitis.

In our study, the most frequent infections
were SBP (n=26), followed by urinary tract in-
fection (n=20) and pneumonia (n=8) (Figure
1).

According to the time of admission, there
were 43 episodes of bacterial infection diag-
nosed within 48 hours (community acquired)
and 17 episodes after 48 hours from admission
(nosocomial infections) (Figure 2).

The SBP was community acquired in 89%
of cases (n=23), and urinary tract infection in
75% (n=15).

The pulmonary infections (pneumonia)
were nosocomial in 75 % cases (n=6), acquired
during hospital stay (Figure 3).
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FIGURE 2. Distribution of cases with infection
according to admission moment

For other infection sites there were no statis-
tically significant case distribution to nosoco-
mial or community acquired infections.

The mean length of stay in the patients with
bacterial infections was 14 days, compared to
the patients with negative cultures, where the
length of stay was in 6.8 days.

Associated pathology was assessed at cir-
rhotic patients with bacterial infection. 18 pa-
tients had other comorbid conditions: diabetes
mellitus 50% (9), neoplasia 33% (Figure 4).

Spontaneous Bacterial Peritonitis

81% (n=21) from the patients had ad-
vanced liver disease, with Child Pugh score C.

Most of the patients presented with fever
and abdominal pain, at the time of admission
(n=17), and two more patients during hospital
stay (73.1% in total).
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FIGURE 4. Distribution of patients with bacterial
infection by associated pathology
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In the whole group, cultures were positive
for germs at 3 patients (11.54%): E. Coli, Kleb-
siella, Alcaligenes faecalis.

One case (4%) had monomicrobial non-
neutrocytic bacterascitis (MNBA); bacterial
findings Alcaligenes faecalis, neutrophil count
240/mm?.

Two cases (8%) met criteria for spontaneous
bacterial peritonitis: over 250 neutrophils /
mm?; one culture with E. Coli, one with Klebsi-
ella pneumoniae.

Twenty-three cases (88%) were diagnosed
with culture negative neutrocytic ascites, over
250 neutrophils/mm?® (500-6500 leukocytes/
mm?) and negative cultures (Figure 5).

The identified bacteria were sensible to sev-
eral antibiotics: cephalosporins, quinolones,
aminopenicilins with beta-lactamase inhibitors.

Most important factors asociated with SBP
development were assessed. 15 patients (58%)
had a total protein level in ascitic fluid of <1 g
/ dl. There were 5 cases of upper gastrointesti-
nal bleeding UGB (19.23%).

Mortality rate was 43% (11 cases). There
were 4 deceased patients with SBP and UCH
(80%), only one case having a favorable evolu-
tion.

FIGURE 3. Distribution of the cases with
nosocomial and community acquired infections
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FIGURE 5. Distribution of cases with spontaneous
infection of ascites



The antimicrobial treatment was applied to
all 26 cases and was conducted on a mean 10
days.

Urinary tract infection

There were 20 episodes of urinary tract in-
fection (UTI) per 1046 patients, with an inci-
dence of 1.9%. There was an equal sex distri-
bution of cases 11 males / 9 females.

The incidence of UTI increased with the se-
verity of the hepatic cirrhosis, whith 5 cases in
Child A cirrhosis, 6 cases in patient with Child
B and 9 cases in Child C cirrhosis.

Eleven cases (55%) had fever and positive
cultures ( >100,000 germs/ml urine). Two cas-
es (10%) were diagnosed based on clinical signs
(dysuria) and pyuria. Seven cases (35%) had as-
ymptomatic bacteriuria.

17 cases had good evolution under antimi-
crobial treatment, 2 of which were nosocomial
infections with Klebsiella spp. There were 3
deaths at patients with Class C Child Pugh liver
cirrhosis and nosocomial infections: Klebsiella
spp. — 2 cases, Myroides odoratum — 1 case.
Among these, two had upper gastrointestinal
bleeding during hospital stay.

The bacteria isolated and identified in uro-
culture are presented in Figure 6.

E.coli, Proteus, Enterococus and Stafilococus
spp were sensitive to a large number of antibi-
otics.

Pneumonia was diagnosed in our group in 8
cases, of which 2 cases of community acquired
disease. There was a good evolution under an-
timicrobial treatment with fourth generation
cephalosporins (Cefepim, n=1) and beta-lacta-
mase inhibitor (piperacillin/tazobactam n=1).

Other 6 cases were diagnosed as nosoco-
mial pneumonia. The evolution was difficult in

/ R
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FIGURE 6. Etiologic agents of urinary tract
infection
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5 cases which required artificial ventilation in
the Intensive Care Unit. Among these, two cas-
es had an episode of upper gastrointestinal
bleeding at admission and developed later uri-
nary infection. The etiologic diagnosis was es-
tablished by sputum culture which isolated
Klebsiella pneumoniae and broncho alveolar
lavage which isolated Klebsiella pneumoniae
and Methicillin-resistant Staphylococcus aure-
us. The antibiotherapy was with carbapenem
in one patient, and in another, carbapenem
with Linezolid.

There were 5 deaths in 8 cases (62.5%
death rate), 3 of 5 patients with Class C Child
- Pugh score (60%) and 2 of 3 patients with
Class B Child - Pugh score (66.7%).

Cutaneous and soft tissues infections

There were 4 cases, 2 of erisipela and 2 of
Fournier gangrene, in patients with decompen-
sated liver cirrhosis, Child-Pugh class C.

The onset was in all cases with fever and
leukocytosis (12,000-32,000 elements/sq mm)
with local signs.

Bacteriologic examinations and cultures for
wound secretion were positive for Fournier
gangrene. The following aerobic germs were
identified: Acinetobacter baumanii (n=1), E.
coli and Klebsiella spp.(n=1). These patients
developed also an episode of upper gastroin-
testinal hemorrhage. In one case, the evolution
was worse, despite the well targeted antimicro-
bial treatment, with signs of multiple organ sys-
tem failure and severe septic sock.

Other infections

Methicillin-resistant Staphylococcus aureus
of unknown origin bacteremia was diagnosed
in 1 patient who received cephalosporins for
SBP; ESBL- producing Klebsiella pneumoniae,
betalactamase was also indentified later, and
subsequesntly the patient required transfer to
Intensive Care Unit with multi-organ system
failure and expired, despite broad coverage
with carbapenems and linezolid., tailored as
per bacterial sensitivities.

Other patients characteristics

We found that UGI bleeding was present in
18% of our patients, however, the mortality of
those patients was very high, over 50% (5 of 9
patients).
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Most of the patient were anemic, 51% of
the cases, with severe forms in 2 cases (hemo-
globin less than 7 g/dl).

Fever was present in 34 of 51 patients
(66.7%).

Renal failure with creatinine levels >1.5
mg/dl was found in 25 patients out of 51
(49.02%).

12 patients with decompensated liver cir-
rhosis Child —Pugh class C and 2 with Child-
Pugh class B (in total 27.45% of the 51 with
bacterial infection) needed admission to Inten-
sive Care Unit due to complication following
infections like SBP (n=4), pulmonary (n=5),
urinary (n=2), soft tissues (1).

The death rate of this group was high 83%,
despite the fact that all cases were treated with
broad spectrum antibiotics.

Figure 7 displays the evolution and death
rate of patients with bacterial infections. Q

DISCUTIONS

n prospective recent studies bacterial infec-
tions were present at admission or during hos-
pital stay in a third of patients (30%) (3,4,11,
15,20).

The present study showed a low incidence
of bacterial infections at hospitalized patients
with hepatic cirrhosis of 5.7% (n=60). While
low compared with the recent similar studies,
our experience might reflect some differences
compared with those studies above.

Firstly, due to the retrospective nature of our
study, the total number of the infections might
have been underestimated.

Secondly, a large number of the population
studied were the patients admitted to the hos-
pital for routine blood work and check-ups,
due to the nature of the health care and the
access to the providers in the tertiary care cen-

11; 22%

5; 10%
35; 68%

B Deceased
O Aggravated
B Ameliorated

N J

FIGURE 7. Distribution of patients by status at
discharge from hospital
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ters. For the patients coming from long dis-
tance, in order to provide routine blood work,
imaging in the compensated cirrhosis of differ-
ent etiologies, a hospital admission is required.
More than that 51.24% (n = 536) of all cases
were in compensated stage of liver cirrhosis
and only 48.76% (n = 322) in decompensated
stage. It is sometimes very difficult from a chart
review to extract that paticular population.

Another observation was that the mean hos-
pital stay for a cirrhotic patient with an infec-
tious complication is two times longer than the
mean hospital stay of a patient in the non-in-
fected group (14 vs 6.8 days).

The data in literature concerning the fre-
quence and distribution of bacterial infection
suggest that SBP is the most common infection
(over 25% of cases), followed by urinary tract
infection (20%) and pneumonia (15%) (3,4,15).

Our results concerning cirrhotic patients
with bacterial infections are similar in order
and frequency: SPB (43.3%), urinary tract in-
fection (33.3%) and pneumonia (13.3%).

SBP and urinary tract infections were more
prevalent than in the literature.

The risk factors for the bacterial infections as
quoted in the literature are upper digestive
hemorrhage (UDH), hepatic dysfunction (class
Child B and C) and malnutrition (11,14,16,
18,27,29). This is also what we found in our
study, with the main factor correlating to a bac-
terial infection being hepatic decompensation
with OR 58.23.

We could not confirm that the alcoholic eti-
ology is a risk factor, as suggested by other au-
thors (21).

The strong link between UGI bleeding and
infection in liver cirrhosis is probably explained
by the cytokine activation in cascade with va-
soactive compounds formation, increased vari-
ceal pressure and hemostasis dysfunction,
which lead to haemorrhage (22-27) .

Bacterial infection was identified by Goulis
J.in 1997 as and independent factor associated
to failing of bleeding control in the first 5 days
(22).

In our study, from the group of patients with
bacterial infection (n=>51), the Gl bleeding was
present in 9 cases (18%).

It increases the death rate in patients with
SBP, our group having 4 deaths (80%).

Among patients with SBP without UCI
bleeding (n=21), 7 deaths were encountered
(33%).



All deaths happen in severe decompensat-
ed patients, with Child - Pugh score C.

As supported by the current literature,in or-
der to prevent SBP and rebleding, antibiotics
were administered in all patients with UCI
bleed (24-27). We used third generation ceph-
alosporines, quinolones, beta-lactamase inhibi-
tor.

In our study, SBP and urinary infections
were mostly community acquired infections,
and all germs were sensitive to known antibiot-
ics. E. Coli, according to other studies, domi-
nated the etiologic spectrum, with preserved
cephalosporins antibiotic sensitivity.

Etiologic agents of SBP were isolated in 11%
of cases (n=3), versus 50% from other studies
9).

The low isolation rate can be explained by
not inoculating the ascitic fluid directly in he-
moculture recipients, but on solid media.

In the literature there are reports of in-
creased prevalence of infections determined
by antibiotic resistant gram positive cocci and
gram negative bacilli. The explanations are the
exposure of patients to hospital environment,
invasive diagnosis manoeuvers and the usage
of prophylactic antibiotherapy (28-32).

Most urinary infections were also commu-
nity acquired, and our study demonstrates that,
when these infections occurred during hospi-
talization, gram negative bacili were involved,
multi resistant antibiotic phenotypes, with se-
vere evolution to severe sepsis and death.

A RETROSPECTIVE STUDY OF BACTERIAL INFECTIONS IN CIRRHOSIS

Nosocomial pneumonia (6 of 8 cases of
pneumonia) was the main form present in our
group leading to high mortality (63 %), irre-
spective of the state of hepatic decompensa-
tion.

The etiologic agents isolated were multi re-
sistant Klebsiella pneumoniae or Methicillin-re-
sistant Staphylococcus aureus.

It is known that pulmonary infections have
as cause gram positive cocci (especially Pneu-
mococcus), involved in community acquired
infections, and gram negative or gram positive
bacteria, involved in nosocomial infections
(33).

Survival odds of this patients with multiple
immunity dysfunctions, natural barrier altera-
tion, are increased if the diagnosis is done as
early as possible (34).

It is well known that some bacterial infec-
tions are asymptomatic and so they must be
actively sought even if there is just a infection
suspicion of infection, which might be a rapid
decompensation with no apparent cause.

We believe the we need to have a high in-
dex of suspicion for an infectious process, de-
spite the paucity of the signs and symptoms of
an infections in all hospitalized patients with
decompensated cirrhosis, and upper Gl bleed-
ing in any cirrhotic patient, given the observed
high mortality. Prompt workup to determine
the site of infection, along with early antibiotic
therapy and supportive measure might lower
the observed mortality.
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