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ABSTRACT 

Background: Infection increases the morbidity and mor- 
tality in liver cirrhosis patients. The aim of this study 
was to investigate the impact of infection related to 
survival and risk factors for death in adult patients 
with liver cirrhosis in a university hospital. Methods: 
In a retrospective cohort study of Brazilian hospital-
ized cirrhotic patients, medical records data were ana-
lysed, and all patients who have had one or more con-
firmed bacterial infection during admission were se-
lected for the study. Also, some data as biochemical 
investigation, Child score, MELD estimation, and evo-
lution and death event were included. Statistical analy-
sis: chi-square, Fisher and Mann-Whitney tests were 
used. Uni and multivariate analysis were performed, 
according to Cox regression model. The significant 
statistical level was p < 0.05. Results: In a total of 
1221 medical records of hospitalized cirrhotic patients, 
107 of them presented the diagnoses of infection. Evo-
lution for death occurred in 29% of patients. The most 
common infections were spontaneous bacterial peri-
tonitis (32.7%), urinary tract infection (31.8%) and 
pneumonia (15.9%). Spontaneous bacterial peritoni-
tis (p < 0.027), ascites (p < 0.024), upper gastrointes-
tinal bleeding (p < 0.039) were related with death 
outcome as well as MELD (p < 0.004), increased serum 
creatinine (p < 0.021), and low serum sodium (p < 
0.010). Patients who had serum sodium < 130 mEq/L, 
upper gastrointestinal bleeding episodes and serum 
creatinine > 2.5 mg/dl had increased the risk of death 
of 4.1, 3.2 and 3.2, respectively. Conclusion: Bacterial 
infections in hospitalized cirrhotic patients deserve spe- 
cial care, mainly spontaneous bacterial peritonitis, 
and also patients whose hiponatremia, upper gastro- 
intestinal bleeding, high levels of creatinine and MELD 
high score are found. 
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1. INTRODUCTION 

Infection in liver cirrhosis patients is very common and 
results many times in hospitalization of the patients, and 
sometimes leading to death [1-7]. Some of the mecha-
nisms that explain the largest susceptibility of that popu-
lation to infection, are neutrophil dysfunction, diminished 
activity of monocytes and macrophages, and reduced 
opsonification against pathogens [8]. Other factors such 
as malnutrition, upper gastointestinal bleeding (GIB), and 
impairment in immunodefense mechanisms favour infec-
tion [4-6,8-11]. 

Bacterial translocation (BT) is a mechanism that con-
tributes to the high prevalence of bacterial infection in 
cirrhotic patients, mainly to spontaneous bacterial peri-
tonitis (SBP) [9,10,12,13]. 

A recent study showed that during the last few decades, 
mortality rates have remained unchanged in different bac-
terial infections in cirrhotic patients, except SBP, that has 
decreased from 67% to 37% [3]. Mesquita et al., França 
et al. [14-16] have given emphasis to a better understand-
ing of patients with SBP, especially related to therapeutic 
effectiveness analyses. In order to adopt significant pro-
phylactic measures it is worth to have an extensive study 
of infectious complications in cirrhotic patients. 

The aim of this study was to evaluate the impact of 
bacterial infections in cirrhosis patients, related to mor-
tality and its risk factors at a Brazilian university hospital 
in the recent past. 

2. PATIENTS AND METHODS 

This was a retrospective cohort of data acquired from a 
clinical protocol, based on infection’s events in hospital-
ized cirrhotic patients, implemented for all patients un-
dergoing hospitalization between January 2006 and De-
cember 2007 in a university hospital in Campinas, Sao *Corresponding author. 
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Paulo, Brazil. 
From the total records reviewed, all those cirrhotic pa-

tients who presented one or more episodes of infection 
were selected for inclusion on the study. So, inclusion 
criteria were: to be hospitalized, have liver cirrhosis di-
agnosed, both genders, between 18 and 85 years old. After 
these conditions were attempted, the next criteria were to 
present one or more bacterial infection during hospitali-
zation. 

Exclusion criteria were: if the patients don’t have liver 
cirrhosis diagnosed, and not to be hospitalized on the stud-
ied period. 

Patients were studied according to the age, gender, 
type of infection, length of stay (time of hospitalization), 
associated diseases, etiologic agent of infection and the 
evolution to medical discharge or death, furthermore, sur-
vival at the hospital, in days. 

In the Protocol of the study, the following laboratory 
tests were included: International Normalized Ratio (INR), 
serum creatinine, bilirubin, albumin, sodium, AST, ALT, 
gamma GT, alkaline phosphatase (ALP), and complete 
blood count. Also urine I, uroculture, blood culture, the 
analysis of ascites (white blood cell count, cytology, cul-
ture) and culture of different secretions were performed 

The results of radiological examinations were evalu-
ated, mainly X-ray of the chest, and abdominal ultrasound. 
To determine the severity of liver disease, Child-Pugh- 
Turcotte [17,18] and MELD (Model for End-Stage Liver 
Disease) scores were used in all the patients [19,20]. 

The MELD estimation were calculated in all the pa-
tients by using the results of INR, billirubin and creatinine 
of each patient, and corresponding to the infection period, 
through the model of UNOS, that can be found in a spe-
cific website (www.unos.org.br). The liver disease was 
considered more advanced as higher was the numerical 
final result obtained by the equation [19,20]. 

The diagnostic of SBP was established when the count 
of polymorphonuclear in ascites fluid was more than 250 
cells/mm³. The result of the ascites fluid or blood culture 
was used to define the etiologic agent and not necessarily 
for diagnose of SBP [14,21]. 

Urinary tract infection was defined by the presence of 
characteristic symptoms and/or bacterial growth in urine 
culture of more than 100,000 colonies/ml. 

Respiratory infection was determined by clinical his-
tory, laboratory and radiological examinations. 

However, the dermatologic infections were diagnosed 
from conventional protocols. Possible fungal and virus 
infections were diagnosed according to conventional 
standards. 

Spontaneous bacteremias were confirmed finding two 
blood cultures positive for the same bacterial agent in the 
absence of any infectious focus or central intravascular 
catheter. 

Antibiotic therapy was administrated in all patients 
according to our hospital protocol, and mainly in SBP 
already mentioned in previous studies [14-16]. 

Statistical Analysis 

The values are reported as means ± standard deviations. 
The significant level for statistical tests was 5% (p < 0.05). 
The chi-square test for the comparison of dichotomous 
data, and Fisher and Mann-Whitney tests for nonpara-
metric data were used. 

To analyze the factors related to death of cirrhotic pa-
tients logistic regression analysis was applied, with uni-
variate and multivariate models, and Stepwise criterion 
of selection of variables were adopted. 

Patients’ mortality was calculated, and the survival curve 
obtained by using Kaplan-Meier method [22]. The fac-
tors associated with survival time were used for the analy-
sis of Cox regression with univariate and multivariate 
models, as well as Stepwise criterion of variable selec-
tion [23]. 

For statistical analysis the following softwares were used: 
 The SAS System for Windows (Statistical Analysis 

System), version 9.1.3. 
SAS Institute Inc, 2002-2003, Cary, NC, USA. 

 SPSS for Windows (Statistical Package for the Social 
Sciences), version 10.0.7. 

SPSS Inc., 1989-1999, Chicago, IL, USA. 

3. RESULTS 

In the period of study from January 2002 to December 
2006, 1947 patients were admitted to the Gastroenterol-
ogy Infirmary ward, in the Clinical Hospital of Unicamp. 
Of that total number, 1221 patients have had liver cirrho-
sis diagnosed, 107 patients (8.76%) have confirmed 137 
infectious episodes at that time (11.2%). From the pa-
tients, 75 were males (70%) and 32 females (30%) (Fig-
ure 1). The mortality rate during hospitalization was 29%. 

The characteristics, clinical and laboratory data of pa-
tients with infection and cirrhosis are described in Table 1. 

 

 
SBP: spontaneous bacterial peritonitis; UTI: urinary tract infection. 

Figure 1. Flowchart of cirrhotic patients. 
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Table 1. Characteristics, clinical and laboratory data of patients with infection and cirrhosis (n = 107). 

VARIABLE MEAN S.D. MIN Q1 MEDIAN Q3 MAX 

AGE 52.89 12.94 21.00 44.00 53.00 60.00 85.00 

MELD 19.42 8.10 4.70 13.82 17.76 24.13 44.54 

LENGTH OF STAY 14.11 11.44 1.00 5.00 11.00 20.00 60.00 

ALBUMIN 2.38 1.10 0.20 1.90 2.55 3.20 4.30 

INR 1.85 0.58 1.00 1.48 1.73 2.03 4.38 

CREATININE 1.58 0.92 0.27 1.00 1.15 1.90 4.74 

BILLIRUBIN 4.62 7.04 0.10 1.33 2.27 4.76 40.39 

SERUM SODIUM 134.8 8.46 113.00 131.00 135.00 139.00 193.0 

PLATELETS 121.800 94.11 12.00 60.00 100.00 154.00 572.00 

INR = International Normalized Ratio. 

 
The most frequent bacterial infections were: 

 35 cases of spontaneous bacterial peritonitis (32.7%).  
 34 cases of urinary tract infection (31.8%).  
 17 cases of pneumonia (15.9%).  
 11 cases without any infected focus determined, al-

though a clinical and laboratory diagnosis of infection 
was permanently founding (8%). In that case, clinical 
and laboratorial diagnosis of infection always was 
made. 

 Other events including infectious cellulitis, epididymitis, 
upper airway infections also have been found. 

In 66.36% of infections, it was possible to determine 
the etiologic agent. The etiologic agents were S. aureus, 
Streptococcos sp., E. faecalis, S. epidermidis, E. clocae, 
E. faecium, E. aerogenes, P. mirabilis, P. aeuroginosa, 
among others, responsible for 68.22% of infections. Only 
2 etiologic agents stood out: 
 E. coli, responsible for 19.63% of infections. 
 Klebsiela pneumonie, responsible for 12.15% of in-

fections. 
The chi-square test showed tha the presence of SBP (p 

< 0.027), ascites (p < 0.024) and upper gastrointestinal 
bleeding (p < 0.039) were related with death outcome as 
well as MELD (p < 0.004), increased serum creatinine (p 
< 0.021), and low serum sodium (p < 0.010). 

The Mann-Whitney test to analyze the relationship be-
tween continuous variables with death outcome was used.  
In the group of patients that not evolved to death, the mean 
values of MELD were lower than those in the group of 
patients who died during hospitalization (17.5 ± 7.3 vs. 
23.9 ± 8.3; p < 0.001). 

The length of stay in the group of patients who died 
was also higher (12.5 ± 11.4 vs. 18 ± 10.8; p = 0.003). 

Similarly, the values of INR, and serum creatinine and 
serum sodium were statistically different between death 
and no death outcomes (data not shown). 

The results of the multivariate logistic regression analy-
sis indicated that MELD score is a factor that influence 
in the death of the patients with liver cirrhosis. Patients  

with MELD score between 16 and 20 have 7.5 times the 
risk of death than those with MELD ≤ 15, and patients 
with MELD > 20 have 4.8 times the risk of death than 
those with MELD ≤ 15 (Table 2). 

The following Tables 3 and 4 are results from the 
analysis of Cox regression models, useful to study the 
relation between risk factors and survival of patients with 
liver cirrhosis. At first, the univariate analysis was per-
formed (Table 3), and then multivariate analysis with 
stepwise criterion of selection of variables (Table 4). 

From the results of multivariate analysis, we can infer 
the influence of some factors acting in the survival of 
patients with liver cirrhosis, such as: serum sodium lev-
els (those with serum sodium < 130 mEq/l have 4.1 times 
higher death risk than those with sodium ≥ 130 mEq/l), 
GIB (those who presented GIB episodes have 3.2 times 
death risk higher than those who didn’t) and serum 
creatinine (those who presented serum creatinine > 2.5 
mg/dl have a death risk 3.2 times higher than those who 
presented a serum creatinine < 1.5mg/dl) (Table 4). 

In Figure 2, we can see (time hour sens) survival 
curves according serum sodium, bleeding episode and 
serum creatinine 

4. DISCUSSION 

Our data demonstrated the typical pattern of liver cirrho-
sis found in Brazil, concluding the predominance in males, 
with a mean age of 53 years. The prevalence rate (8.7%) 
of bacterial infectious was lower than in other hospital 
units which range between 15% - 25%, and registered in 
prospective studies [24-28]. 

The distribution of different infections at the Unicamp 
Hospital closely followed the distribution in Mattos et al., 
who found urinary tract infection in 31.1% of the cases 
as the most prevalent, SBP in 25.9% of the patients, and 
then bronchopneumonia in 25.2% [24]. In the present 
study the results for UTI, SBP and pneumonia were 
31.8%, 32.7% and 15.9%, respectively. The occurrence  
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Table 2. MELD score related to death outcome in patients with 
cirrhosis. 

Variable Categorias p Value O.R† IC 95% O.R.†

≤15 - 1.00 - 

16 - 20 0.005 7.56 1.85 - 30.86MELD 

>20 0.006 5.44 1.62 - 18.27

†OR (Hazard Ratio) = Ratio of risk for death; (n = 63 censorships n = 28 
deaths). IC 95% OR = range of 95% confidence for the ratio of risk. Stepwise 
criterion of selection of variables. 

 
Table 3. Variables related to the length of survival (univariate 
analysis). 

Variable Risk factors p Value H.R† IC 95% H.R.†

Female (ref.) - 1.00 - 
Gender 

Male 0.986 0.99 0.46 - 2.17 

<40 years old - 1.00 - 

40 - 59 years old 0.128 2.64 0.76 - 9.19 Age 

≥60 years old 0.488 1.60 0.42 - 6.08 

A + B - 1.00 - 
Child 

C 0.722 1.19 0.46 - 3.05 

≤15 - 1.00 - 

16 - 20 0.129 2.56 0.76 - 8.58 MELD 

>20 0.051 3.00 0.99 - 9.02 

No - 1.00 - Spontaneous  
bacterial peritonitis Yes 0.211 1.57 0.77 - 3.20 

>3.5 - 1.00 - 

2.8 - 3.5 0.259 3.37 0.41 - 27.73Albumin 

<2.8 0.214 3.59 0.48 - 27.03

≤1.7 - 1.00 - 

1.8 - 2.3 0.548 1.30 0.56 - 3.01 INR 

>2.3 0.748 1.17 0.46 - 2.96 

<1.5 - 1.00 - 

1.5 - 2.5 0.848 1.09 0.44 - 2.75 Creatinine 

>2.5 0.046 2.36 1.02 - 5.49 

<2.0 - 1.00 - 

2.0 - 3.0 0.253 1.85 0.65 - 5.28 Bilirubin 

>3.0 0.143 1.88 0.81 - 4.39 

≥130 - 1.00 - 
Serum sodium 

<130 0.11 2.72 1.26 - 5.84 

>130 - 1.00 - 

100 - 130 0.057 3.01 0.97 - 9.32 Platelets 

<100 0.028 3.06 1.13 - 8.31 

No - 1.00 - 
Diabetes 

Yes 0.824 0.89 0.31 - 2.57 

No - 1.00 - Gastrointestinal 
bleeding Yes 0.014 2.56 1.21 - 5.41 

No - 1.00 - 
Ascites 

Yes 0.019 4.22 1.27 - 14.01

No - 1.00 - Hepato-renal  
synrome Yes 0.138 1.91 0.81 - 4.47 

†HR (Hazard Ratio) = Ratio of risk for death; (n=76 censorships n=31 
deaths). IC 95% HR = range of 95% confidence for the ratio of risk. Stepwise 
criterion of selection of variables. INR = International Normalized Ratio. 

Table 4. Variables related to the length of survival (multivariate 
analysis). 

Variable Categories p-value H.R.† IC 95% H.R.†

 - 1.00 - 
Serum sodium

<130 0.003 4.06 1.59 - 10.37

No - 1.00 - Gastrointestinal 
bleeding Yes 0.008 3.16 1.36 - 7.34 

<1.5 - 1.00 - 

1.5 - 2.5 0.801 0.88 0.33 - 2.34 Serum creatinine

>2.5 0.018 3.24 1.22 - 8.58 
†HR (Hazard Ratio) = Ratio of risk for death; (n = 63 censorships n = 28 
deaths). IC 95% HR = range of 95% confidence for the ratio of risk. Step-
wise criterion of selection of variables. 

 

of 29% of mortality during the hospitalization, also agreed 
with other studies, mainly in Brazil [15,25,28]. The most 
prevalent of the infections was the etiologic agent E. coli 
which confirms the national and international data [5,6, 
16,26-27]. Nevertheless, some authors have mentioned a 
possible change in the etiologic pattern of SBP related to 
the increase in quinolone-resistent bacteria emergence [7]. 

SBP was the only infection that was associated with 
death and acted as a significant risk factor, increasing the 
chance 2.63 times (95% CI [1,6-10,27]) [19,28]. This 
fact demonstrates the great importance of SBP compared 
to other type of infections, as mentioned above [26]. The 
main mechanism underlying the development of SBP, as 
well as other bacterial infections in cirrhosis, is repre-
sented by bacterial translocation from the intestinal lu-
men to mesenteric lymph nodes or other extraintestinal 
sites. This description means the passage of non-pathog- 
enic bacteria, which normally colonize the gastrointesti-
nal tract by the intestinal wall, infecting distant sites, 
such as mesenteric lymphnodes, spleen and liver. All this 
process is facilitated by several factors, including changes 
in intestinal flora, portal hypertension, gastrointestinal 
motility, and, mainly, impairment in local/systemic im-
mune defense mechanisms, common factors in our pa-
tients [9,10,12,29-31]. 

On the other hand, autonomic dysfunction (AD) as 
occurs in patients with liver cirrhosis may also affect 
gastrointestinal motor activity, contributing to BT [32]. 
This situation was related either in alcoholic or more 
recently in non-alcoholic cirrhotic individuals, as was 
found in Nagasako’s study at Unicamp [32,33]. So, the 
role of AD on that subject should be more investigated. 

Bacterial infections in advanced cirrhosis contribute to 
a systemic inflammatory response, which can explain 
SBP. An exaggerated production of cytokines can acti-
vate vasodilating systems and generate reactive oxygen 
species [9]. Systemic and hepatic hemodynamics before 
and after a liquid test meal were assessed in a series of 
75 noninfected patients with cirrhosis (55 with ascites) 
by Bernardi et al. [9] which bacterial DNA was detected 
only in patients with ascites. 

Copyright © 2012 SciRes.                                                                       OPEN ACCESS 
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(a)                                                          (b) 

 
(c) 

Figure 2. Survival curves in cirrhotic patients with infection (Kaplan-Meyer) expressed as their serum creatinine, and sodium values, 
as well as upper gastrointestinal bleeding episode. (a) Cumulative survival curve related to serum sodim values in cirrhotic patients 
with infection event. Patients with serum sodium <130 mEq/l have 4.1 times higher death risk than those with sodium ≥130 mEq/l (p 
= 0.003); (b) Cumulative survival curve related to upper gastrointestinal bleeding in cirrhotic patients with infection event. Patients 
who presented upper gastrointestinal bleeding episodes have 3.2 times death risk higher than those who didn’t (p = 0.008); (c) Cu-
mulative survival curve related to serum creatinine levels in cirrhotic patients with infection event. Patients with serum creatinine 
levels >2.5 mg/dl have a death risk 3.2 times higher than those who presented a serum creatinine <1.5mg/dl (p = 0.018). 

 
In this way, the presence of bacterial DNA in nonin-

fected cirrhotic patients with ascites is associated with a 
marked inflammatory process in that report [9], includ-
ing activation of the inducible form of nitric oxide syn-
thase and release of nitric oxide. This phenomenon is 
similar to that observed in patients with SBP. Although 
the presence of bacterial DNA has been associated with 
an impaired prognosis, the hemodynamic alterations are 
still not totally clear. In cirrhotics the association be-
tween ascitic fluid bacterial DNA positive and the ag-
gravation of peripheral vasodilation and worsening of 
intrahepatic endothelial dysfunction have been described 
only recently [9,34]. These facts should explain the mor-
tality of SBP patients in our study. 

UTI occurred in 31.8% of patients in this sample. It is 

postulated that the high incidence of UTI in patients with 
cirrhosis, especially those with ascites, is probably also 
related to residual urine volume and possible vesical dys-
function, found in these patients [35]. 

MELD was related to death in all tests performed, 
corroborating its clinical value [19,20]. The same has not 
happened with the Child-Pugh score, which has been 
used with great effectiveness in other studies [19,20]. 
Since this study is retrospective, the possibility of bias 
cannot be excluded in the evaluation of the actual status 
of the patient during hospitalization. Probably, the fact 
that the assessment was made at a University Hospital, 
lead us to believe that this type of bias would be dimin-
ished. 

Some studies have shown that the presence of GIB is a 

 OPEN ACCESS 



T. S. Ferreira et al. / Open Journal of Gastroenterology 2 (2012) 124-130 129

predisposing factor for infection, and it is also known that 
GIB is associated with higher mortality [34,36-38]. Our 
study demonstrated that the presence of GIB is a negative 
factor for the prognosis of the survival of this population 
(Figure 2). The same happened with patients having low 
serum sodium and high levels of creatinine, indicating a 
significant worsening of renal function [39-42]. In this 
situation, survival was significantly lower (Figure 2). 

Finally, we believe our study can contribute to a better 
understanding of the reality that occurs in one of the 
most serious complications of liver cirrhosis, i.e. the in-
fection, and particularly SBP [43,44]. This may lead to 
the establishment of medical protocols that can prevent 
its emergence such as the use of antibiotics in patients 
with previous SBP or with upper GIB, even the introduc-
tion of EV albumin for some SBP groups whose risk for 
death is high. [34,45]. 
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