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Comparative Study of Bacterial Infection Prevalence Between Cirrhotic Patients
With and Without Upper Gastrointestinal Bleeding

Delvone  Almeida, Antônio A  Lopes, Federal University of Bahia, São Rafael Hospital,
Rogerio Santos-Jesus, Igelmar Paes, Roberto Santos Hospital, Salvador, Bahia, Brazil
Helito Bittencourt and Raymundo Paraná

Bacterial infection is a frequent complication in patients with chronic liver disease, mainly
during the advanced stages. There is evidence that the main factors that contribute to a predisposition
to infection in cirrhotic patients are related to hepatic failure with consequent immunodeficiency.
Invasive procedures (diagnostic or therapeutic) can predispose to bacterial infections, and upper
gastrointestinal bleeding (UGB) is considered a potentially important risk factor. A group of cirrhotic
patients (child B and C Pugh groups ) were evaluated retrospectively by chart reviews regarding the
prevalence of bacterial infection during hospitalization to determine whether UGB was a risk factor.
An infection was considered present if a specific organ system was identified or if fever (>38oC)
persisted for more than 24 hours with associated leukocytosis. Spontaneous bacterial peritonitis
was based on classical criteria. Eighty-nine patients were evaluated. Fourty-six patients presented
with UGB, and 43 patients had no UGB (control). There were infections recorded in 25/46 (54%)
patients with UGB, and 15/43 (35%) in those without UGB (p=0.065). The ratio of the number of
infections/admitted patients, was significantly larger in the group with UGB (0.78 ± 0.89 vs. 0.39 ±
0.62; p=0.028) since patients had more than one infection. In the UGB group compared to non UGB
group, ascites was more frequent (67% vs. 42%; p=0.027); they were more likely to have undergone
endoscopic procedures (p<0.001) and the mean ± SD for platelets count was smaller (96,114 ±
57,563 vs. 145,674 ± 104,083; p=0.007).  The results show that UGB is an important contribution to
bacterial infection among Child B and C cirrhotic patients.
Key Words: Cirrhosis, upper gastrointestinal bleeding, bacterial infections, spontaneous
bacterial peritonitis.
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Bacterial infection  is a common complication
in patients with cirrhosis [1, 2]. The cirrhotic
patients with gastrointestinal bleeding frequently
develop bacterial infections, above all from Gram
negative bacilli of enteric origin [3]. Experimental
studies in animals have shown that enterobacteria
can translocate the epithelial mucosa into the
lamina propria and then reach the mesenteric
lymph nodes and the circulatory system [4].

Among the factors that can contribute to
infections in cirrhotic patients are those triggered
by the disease itself, such as malnutrition and
upper  gas t ro in tes t ina l  b leeding (UGB).
Diagnostic and therapeutic procedures also
contribute to infection due to rupture of the
natural barriers.

Some studies have described the distribution
of the most frequent types of infection and their
severity [5, 6]. Few studies, however, have tried
to asses whether the frequency and severity of
infection is related to the presence of UGB [7,
8],  In addition, studies focused on patients with
a greater loss of hepatic functional reserves
(Child B and C) are still scarce. The objective
of this study was to compare the prevalence of
bacterial infection between Child B and C
cirrhotic patients with and without UGB.



BJID 2001; 5 (June) 137

www.infecto.org.br/bjid.htm

Materials and Methods

Patient selection

Eighty-nine hospitalized patients were included in
this study after retrospective chart review. One group
with UGB (n=46) were identified and another one
without UGB (n=43) were identified. All patients had
an established diagnosis of chronic liver disease and
were admitted to the São Rafael Hospital and to the
Roberto Santos General Hospital, Salvador, Bahia,
during the period from September, 1991, to December,
1999. The data were extracted from medical records,
identifying the patients with infections in the 2 groups.
The following exclusion criteria were used: 1) symptoms
of infection upon admission; 2) death within 12 hours
of admission; 3) surgery within 24 hours after admission;
4) antibiotic use one week before admission; 5) Child
A by Child-Pügh criteria; 6) hospital stay for less than
three days; 7) presence of cancer.

The diagnosis of hepatic cirrhosis was based on
clinical, biochemical, echographic findings and/or data
from the hepatic biopsy. The Child-Pügh classification
was used to determine the liver function stage.

Attributable cause of the hepatic disease was defined
based on medical records. Patients without a confirmed
diagnosis at the time of inclusion in the study – absence
of specific diagnostic exams or lack of biopsy – were
considered undetermined.

Criteria for diagnosis of infection

Patients without inner abdominal sources of
infection, who had a neutrophil count from the ascitic
liquid ≥250/mm3, were diagnosed as spontaneous
bacterial peritonitis (SBP) carriers, independent of a
culture result. Secondary bacterial peritonitis was
considered when there was an internal or para-
abdominal infection source. The diagnosis of urinary
tract infection (UTI) was based on clinical and
laboratory data (dysuria, with urinary count >15
leukocytes/mm3 and/ or positive urine culture >100,000
colonies/ml). Respiratory infections were confirmed by
clinical, radiological or bacteriological data. Other

infections were confirmed by specific methods,
requested according to the patient clinical data. Patients
without an apparent source of infection, but with fever
(>38°C) for more than 24 hours, associated with
leukocytosis and neutrophilia, were also considered as
having bacterial infection. The diagnosis of sepsis took
into account the combination of the following findings:
fever (>38°C) or hypothermia (<36°C), tachycardia
(>90 bpm/min), tachypnea (>20 events/min),  mental
deterioration, hypoxemia (<70 mmHg), metabolic
acidosis, and oliguria (urinary output <30 ml/h).

Statistical analysis

Prevalence was used as the frequence measure of
infection episodes. The 95% confidence interval (CI)
was used to describe the precision of the prevalence
ratio (PR). The Student T test, the Chi-square test (or
the Fisher exact test) and the Mann-Whitney test were
used to assess differences in means and proportions.
All statistical tests were two-sided. A difference was
considered statistically significant when p was lower
than 0.05 (5%). The software “Statistical Package for
Social Science”, SPSS (Norusis, 1993a, 1993b) was
used for the analysis.

Results

Patient characteristics

Table 1 displays the characteristics of patients with
and without UGB, by gender, age, duration of
hospitalization and disease stage (according to the Child
Pügh- Classification). There was a predominance of
males in the 2 groups (84% vs. 86%, in the group with
and without UGB, respectively). The mean ± SD of
age was 51 ± 11 years in patients with UGB and  57 ±
10 years in patients without UGB (56.7 ±  9.7). The
median in both groups was 58 years. The duration of
hospitalization was not (17.8 ± 2.2  vs. 14.4 ± 1.3
days) significantly different. The proportion of patients
in stages C (Child–Pügh Classification) was similar
between patients with (48%; 22/46) and without  UGB
(51%; 22/43).

Comparative Study of Bacterial Infection Prevalence
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Table 1. Patient  characteristics with regard to gender, age, time of hospitalization and disease stage according to
the Child-Pügh classification

Upper Gastrointestinal Bleeding

Yes (n=46) No (n=43) p value

% of males 84.8% (39) 86% (37) 1
Age (mean ± SD) 51.4 ± 11.4 56.7 ± 9.7 0.02
Age (median) 52 51.5
Hosp (mean ± SD) 17.8 ± 15.0 14.4 ± 8.9 0.26
% Child C 47.8% (22) 51.2% (22) 0.91

SD: standard deviation; Hosp:duration of hospitalization in days; % Child C: %  of Child C stage according
to Child-Pügh classification.

Table  2. Patients’characteristics according to disease etiology

Upper Gastrointestinal Bleeding

Etiology Yes (n=46) No (n=43) Total p value

HBV 2 (4.3%) 4 (9.3%) 6 (6.7%) 0.56
HCV 4 (8.7%) 6 (14%) 10 (11.2%)
SBC 1 (2.2%) 1 (2.3%) 2 (2.2%)
UND 7 (15.2%) 8 (18.6%) 15 (16.9%)
Alc 26 (56.5%) 23 (53.5%) 49 (55.1%)
Alc/HBV/HCV 1 (2.2%) 1 (1.1%)
Alc/HCV 5 (10.9%) 1 (2.3%) 6 (6.7%)

HBV: virus B; HCV: virus C; SBC: secondary biliar cirrhosis; UND: undetermined; Alc: alcohol.

Table 3. Laboratory characteristics according to the presence or absence of UGB

Upper Gastrointestinal Bleeding

Yes (n=46) No (n=43) p value

Alb (mean ± SD) 2.79 mg% ± 0.73 2.87 mg% ± 0.73 0.587
PT sec (mean ± SD) 50,47 ± 16.0 54.58 ± 16.9 0.243
Leuco (mean ± SD) 11,091 ± 11,595 8,058 ± 11,101 0.21
Plat (mean ± SD) 96,114 ± 57,563 145,674 ± 104,083 0.007

Alb: albumin; PT: Prothrombin time in seconds; Leuko: leucocyte count; Plat: platelets.
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Table 4. Distribution of the infections by group

Figure 1. Comparative study of bacterial infection prevalence among  cirrhotic patients with and without upper
digestive bleeding

Comparative Study of Bacterial Infection Prevalence

Upper Gastrointestinal Bleeding

Infections Yes (n=46) No (n=43) Total p value PR (IC95%)

Perito 19.6%(9/46) 7.0%(3/43) 13.5%(12/89) 0.15 2.8(0.8–9.6)
Pneu 13% (6/46) 2.3%(1/43) 7.9% (7/89) 0.11 5.6(0.7-44.7)
Sepsis 13.3%(6/46) 2.3%(1/43) 8.0% (7/89) 0.11 5.7(0.71-45.6)
ITU 10.9%(5/46) 9.3%(4/43) 10.1% (9/89) 1.0
Others 22%(11 /46) 18.7%(8/43) 40.7%(19/89)   0.4 1.2

Perito: peritonitis; Pneu: pneumonia; UTI: urinary tract infection; Others: Others infections (bacteremia, colangitis, sinusitis,
erysipela, abdominal cellulite, endocarditis and infectious diarrhea.
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Table 2 shows the distribution percentage of
attributable causes of hepatic disease between patients
with and without UGB. In the majority of the patients
(55.1%), the hepatic disease was attributed to alcohol,
with similar frequency (p=0.56) between the groups with
(56.5%; 26/46) and without UGB (53.5%; 23/43).

Table 3 presents the laboratory profile of the patients
according to the UGB. There was no statistically
significant difference between the groups regarding the
serum levels of aminotransferases, bilirubin, albumin and
prothrombin time. By contrast, the platelet count was
significantly lower (96,114 ± 8,678 vs. 145,674 ±
15,873) in the group with UGB (p=0.007).

The proportion of patients that indicated alcohol use
in the period immediately prior to admittance was 1.8
times greater (PR=1.8; 95% CI =0.9-3.4; p=0.094)
in  the group with UGB (43.2%; 19/44) than without
UGB (23.8%; 10/42). The data on alcohol intake was
missing in 3 patient files. The case-fatality rate was
approximately 1.9 times greater in patients with (22.2%;
10/46 ) than in those without (9.3%; 4/43) UGB
(PR=1.9; 95% CI =0.8-7.0; p=0.17).

Characteristics of the sample according to the
probable risk factors for infection

The frequency of ascites was higher in patients with
UGB (67.4%; 31/46) than in patients without  (41.9%;
18/43) UGB (p=0.027). The frequency of
granulocytopenia (leukocyte count lower than 2,000)
was similar (p=1) between the groups with (5/46; 10.9%)
and without UGB (5/43; 11.6%). Diabetes mellitus was
diagnosed in 1 patient in the group with UGB and in 4
patients in the group without UGB (p=0.31).

General aspects of the two groups with regard to
infections

The frequency of infections  was greater  among
patients  with UGB (54%; 25/46) than in those without
UGB (35%; 15/43). The association between UGB
and infection was at the bordeline of significance
(p=0.065). The evaluation of the average number of
bacterial infections per patient in each group reveals

that there is a difference in the analysis: mean number
of infections ± Standard Deviation: 0.78  ± 0.89  vs.
0.39 ± 0.62. It should be taken into consideration that
a patient sometimes presented more than 1 infection
during hospitalization. The statistical analysis was
significant (p=0.028).

Figure 1 displays the distribution of  peritonitis,
pneumonia, UTI, and sepsis in the 2 groups. The
infections are presented by order of importance and
frequency.

In the group with UGB, cytologic and bacteriologic
exams of the ascitic fluid were not performed in 4
patients. Three of them progressed without a diagnosed
infection, and 1 presented fever, and neutrophilia and
was treated for SBP. This patient was included as having
bacteremia of unknown source. A case of secondary
bacterial peritonitis was identified in the group with
UGB. In the group without UGB, 3 patients did not
undergo paracentese, 1 remained without  symptoms
of infection; 1 patient was treated for sinusitis, and 1
patient was treated for urinary tract infection.

Considering the available data, the frequency of
peritonitis was 19.6% (9/46) in the group with UGB
and 7% (3/43) in the group without UGB (PR=2.8;
95% CI=0.8-9.6; p=0.15).

Pneumonia prevalence was greater in the group with
UGB (13%; 6/46 vs. 2.3%; 1/42) than in the group
without UGB (PR=5.6; 95% CI=0.7-44.7; p=0.11).
Sepsis was more frequentely diagnosed in the group
with UGB (13.3%; 6/46 vs. 2.3%; 1/43; p=0.11) than
in group without UGB (RP=5.7; 95% CI=0.71-45.7).
UTI prevalence was similar between the groups (10.9%;
5/46 vs. 9.3%; 4/43; p=1).

Less frequent bacterial infections (bacteremia,
colangitis, sinusitis, erysipela, abdominal cellulite,
endocarditis and infectious diarrhea)  were found in a
similar proportion (p=0.4) in the two groups (22%;
11/46;  vs. 18.7%; 8/43).

The result of the hemocultures revealed that the
bacteria most commonly isolated was E. coli  (8 cases),
followed by S. pneumoniae and enterococus (3 cases
each). Other microorganisms (S. aureus,
Pseudomonas sp, Klebsiella) were also isolated in
different patients.

Comparative Study of Bacterial Infection Prevalence
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Discussion

The results of the present study are consistent with
previous investigations, showing a relatively high
prevalence of bacterial infections in hospitalized cirrhotic
patients. It is important to note that  patients hospitalized
with  a  diagnosis of infection were excluded from the
study. It is not possible to rule out the possibility,
however, that some patients had asymptomatic infection
at hospital admission.

Although several studies have addressed the
question of bacterial infection in cirrhotic patients
[5-7], few of them compared subjects with and
without UGB [7]. In fact, the majority of studies
describe the frequency of infection without specifying
the occurrence of this specific clinical condition.
Other studies limit the description to infection
incidence in the patients that underwent antibiotic
prophylaxis during UGB episodes, compared with
others that did not use systemic antibiotic prophylaxis
[9-11] and/or selective intestinal decontamination
[12-14] , with oral antibiotics.

In a meta-analysis study, Bernard, et al. [15],
gathered 5 random clinical trials from 1985 to 1989
[9-14]. The result was favorable  for antibiotic
prophylaxis in cirrhotic patients with UGB, for reducing
infection incidence, as well as increasing survival.

Another peculiar aspect of the present study was
the focus on patients with more advanced disease stages
(Child B and C). These patients are more susceptible
to infection by the loss of hepatic function, as well as
presenting a higher probability of undergoing invasive
procedures in a hospital setting [16].

The lower mean age in the group with UGB could
be related to the fact that almost twice as many  UGB
patients continued to consume alcohol until the date
of admission. This fact could explain the earlier disease
evolution in this group. Patients mean age in the
present study was similar to that described by other
investigators [17,18].

A similar distribution of patients by disease stage
was observed between the groups. Thus, a higher
frequency of infection in patients with UGB cannot be
fully explained by a lower hepatic function.

The patients both with and without UGB were
similar regarding the serum albumin level and
prothrombin time. Even though leukocyte count was
similar between the groups, platelet count was
significantly lower in the group with UGB. Platelet
disorders have been found in cirrhotic patients that also
present a  low leukocyte count, sometimes conditoned
to hypersplenism. Isolated platelet disorder may be
related to viral diseases, however the pathogenic
mechanism is still not understood. Andreu, et al. [19],
associated a platelet count <116,000/mm3 to a higher
risk of SBP development in these patients, aside from
other variables such as decrease of serum albumin and
prolonged prothrombin time, denoting the close
relationship with the loss of hepatic functional reserves.
In the current study, the more accentuated platelet
disorders in  the group with UGB can also be explained
by the consumption during the hemorrhage episodes
or consequent to the chronic disseminated intravascular
coagulation caused by severe hepatic failure.

We observed granulocytopenia in 11.2% of the
patients. Apparentely, a higher tendency for infection
cannot be attributed to leukopenia.

Similar to other studies [20, 21], SBP was the most
prevalent infection in our patients, follwed by UTI and
pneumonia. Ascites was more frequent in the group
with UGB, probably facilitating SBP development, a
common infectious complication in these patients.
Intestinal bacterial translocation also appears to be
facilitated by UGB [22].

In general, we observed a higher frequency of
infection among  the UGB patient’s group. The fact
that statistical significance was not attained may be
related to the relatively small number of patients in the
groups. It is also possible that infection episodes were
not recorded for all patients. Consistent with this
possibility, UTI was found in just 10% of the patients,
while the reported incidence in cirrhotic patients is
around 25%. This may suggest  missed diagnoses.

As expected, a larger number of sepsis cases were
described among the UGB patients. No data is given
whether death was due to bleeding or infection. This is
needed before any conclusion can be made about the
effect of infection on mortality.

Comparative Study of Bacterial Infection Prevalence
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In conclusion, the present study shows a high
prevalence of bacterial infections in patients with UGB.
As in with other studies, there was an association between
UGB and ascitic development that may explain the high
prevalence of SBP in these patients. UGB patient  mortality
was higher, although without statistical significance.

The patients with UGB presented accentuated
platelet disorders, probably from increased consumption
during the natural processes of homeostasis.

Reducing the incidence of complications in cirrhotic
patients is one of the important objectives in current
gastroenterology practice. Early diagnosis and effective
prevention measures constitute current challenges for
the reduction of mortality and morbidity in these patients.
The use of prophylatic antibiotic therapy has been
defended and can be benefical, however it is necessary
to establish protocols, defining the treatment and
prophylaxis strategies (systemic antibiotic therapy or
selective intestinal decontamination), as well as the ideal
clinical conditions for use.
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