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ABSTRACT
Background: A good and an effective empirical treatment of SBP is not possible unless bacteriological spectrum and
their antibiogram is clear. This becomes more important in country like India due to high antibiotic resistance.
Authors aim was to assess the prevalence of SBP, clinical and microbiological profile of its variants, in patients with
cirrhosis seeking care at a tertiary care teaching hospital.
Methods: Patients of liver cirrhosis with ascites seeking care at study subject during January- December 2018 formed
the study population. Diagnosis was based on clinical examination, biochemical investigation and ultrasonography.
Diagnostic abdominal paracentesis was performed on subjects within 24 hours of admission. Ascitic fluid was
aspirated. It was sent for microbiological examination.
Results: Prevalence of SBP was 16.12%. Out of total ten subjects with Spontaneous Bacterial Peritonitis (SBP), six
subjects were of Culture Negative Neutrocytic Ascites (CNNA). Thus most common (60%), variant of Spontaneous
Bacterial Peritonitis (SBP) was Culture Negative Neutrocytic Ascites (CNNA). Prevalence of Mono-microbial Nonneutrocytic Bacterascites (MNBA) and Classic-Spontaneous Bacterial Peritonitis (C-SBP) was 20%. Two subjects
found positive for MNBA, Staphylococcus aureus and Acinitobacter spp. was detected in each patient. Klebseila
pneumonia, Escherichia coli and Coagulase negative Staphylococcus were found in ascitic fluid culture of C-SBP. In
clinical variants of SBP, 80% subject’s complaint about abdominal pain. Hepatic-encephalopathy and fever was seen
in 7(70%) patients. Rebound tenderness was seen among 60%.
Conclusions: Diagnostic paracentesis should be advised to all cirrhotic patients with ascites. Ascitic fluid analysis
should be sent for better selection of antibiotics thus better outcome of cirrhotic patients.
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INTRODUCTION
As per the estimations of World Health Organization,
cirrhosis is responsible for 1.1% of all deaths occurring
worldwide.1 Cirrhosis is a clinical condition associated
with liver presenting as diffuse destruction and
regeneration of hepatic parenchymal cells leading to
disorganization of the lobular architecture.2 Alcoholic

liver disease, primary biliary cirrhosis, hepatitis, and
primary sclerosing cholangitis are a few main causes of
cirrhosis. Important complications are ascites, gastrointestinal (GI) bleed, hepatic failure, variety of bacterial
infections, encephalopathy etc.3,4
Spontaneous bacterial peritonitis (SBP) is a clinical
condition commonly encountered by physicians in
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patients with liver disease and ascites. It can present with
a variety of presentations like slow and insidious or
remain clinically unrecognized until the appearance of
symptoms like fever and abdominal pain.5,6 The
incidence of SBP in cirrhotic patients varies between 7
and 30% per year.7 This condition carries high mortality
and morbidity as mortality rate among untreated patients
is around 50%. Thus early detection of this condition is
quite important as far as favorable outcomes are
concerned. SBP presents with clinically quite variable
spectrum from asymptomatic to symptomatic.8

/ml; b. Ascitic fluid culture grows a single type of
pathogenic organism; c. No surgically treatable intraabdominal source of infection. (B) Mono-microbial Nonneutrocytic Bacterascites (MNBA): a. Ascitic fluid
neutrophil count is less than 250 cells /ml; b. Ascitic fluid
culture grows a single type of pathogenic organism; c. No
surgically treatable intra-abdominal source of infection.
(C) Culture Negative Neutrocytic Ascites (CNNA): a.
Ascitic fluid neutrophil count is equal to or more than
250 cells/ml; b. Ascitic fluid culture is sterile; c. No
surgically treatable intra-abdominal source of infection.

A good and an effective empirical treatment of SBP is not
possible unless bacteriological spectrum and their
antibiogram is clear. A few factors like dynamic
bacteriological spectrum, increasing number of invasive
procedures and admission in intensive care units,
advocate the necessity for the microbiological
assessment. This becomes more important in country like
India due to high antibiotic resistance. Objective of this
study was to assess the prevalence of SBP, clinical and
microbiological profile of its variants, in patients with
cirrhosis seeking care at a tertiary care teaching hospital.

The study adhered to the tenets of the Declaration of
Helsinki for research in humans. The research study was
approved by the Institutional Ethics Committee (IEC).
Diagnostic abdominal paracentesis was performed only
after taking written informed consent from the patient.
All the proforma were checked and then coded for
computer entry. After compilation of collected data,
analysis was done using EpiInfo software and valid
conclusions were drawn. Results were expressed mainly
in terms of percentages or proportions.
RESULTS

METHODS
This hospital-based study was conducted by the
department of microbiology of a tertiary care teaching
institute of northern India. Patients of liver cirrhosis with
ascites seeking care at study subject during JanuaryDecember 2018 formed the study population. Study was
conducted during the same study period. Diagnosis was
based on clinical examination, biochemical investigation
and ultrasonography. An inclusion criterion was patients
with confirmed diagnosis of liver cirrhosis with ascites.
Exclusion criteria were subjects who took antibiotics
within two weeks before admission at this study center,
subjects with secondary peritonitis, ascites due to causes
like tuberculosis, malignancy, renal or cardiac diseases.
Routine investigations were performed in all the study
subjects like complete blood count, urine analysis, blood
sugar, renal function tests, chest X-ray. Liver function
tests, prothrombin time and ultrasonography of abdomen
were also carried out. Serological tests for Hepatitis B
and Hepatitis C were carried out as and when needed.
ELISA confirmed the results.
Diagnostic abdominal paracentesis was performed on
subjects within 24 hours of admission. Ascitic fluid was
aspirated. It was sent for microbiological examination.
Ascitic fluid was also subjected to biochemical analysis
for estimation of sugar, proteins, and albumin, Gram's
stain, ZN stain for AFB, malignant cytology and culture
and sensitivity.
Study subjects were classified in three groups based on
the results of ascitic fluid analysis. (A) ClassicSpontaneous Bacterial Peritonitis (C-SBP): a. Ascitic
fluid neutrophil count is equal to or more than 250 cells

In this study, data of sixty-two patients having cirrhosis
of liver with ascites, was collected and analyzed. Study
participants were studied for presence of Spontaneous
Bacterial Peritonitis (SBP). Mean age of study subjects
was 57.04±10.48 years. Out of sixty-two patients of
cirrhosis of liver with ascites, ten subjects were found
positive for Spontaneous Bacterial Peritonitis (SBP) thus
prevalence of SBP was 16.12%. Most of the patients with
SBP were in 5th and 6th decades with mean age of
55.86±10.48 years. Male subjects (n=9) outnumbered
female subjects (n=1) with a male to female ratio of 9:1.
Out of total ten subjects with Spontaneous Bacterial
Peritonitis (SBP), six subjects were of Culture Negative
Neutrocytic Ascites (CNNA). Thus most common (60%),
variant of Spontaneous Bacterial Peritonitis (SBP) was
Culture Negative Neutrocytic Ascites (CNNA).
Prevalence
of
Mono-microbial
Non-neutrocytic
Bacterascites
(MNBA)
and
Classic-Spontaneous
Bacterial Peritonitis (C-SBP) was 20% (Table 1).
Ascitic fluid culture was done to find out microbiological
profile of clinical variants of Spontaneous Bacterial
Peritonitis. Ascitic fluid culture was negative among
subjects with Culture Negative Neutrocytic Ascites
(CNNA). Two subjects found positive for Monomicrobial Non-neutrocytic Bacterascites (MNBA),
Staphylococcus aureus and Acinitobacter spp. was
detected in each patient. Klebseila pneumonia,
Escherichia coli and Coagulase negative Staphylococcus
were found in ascitic fluid culture of Classic-Spontaneous
Bacterial Peritonitis (C-SBP) (Table 2).
In clinical variants of Spontaneous Bacterial Peritonitis,
80% subject’s complaint about abdominal pain. Hepatic-
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encephalopathy and fever was seen in 7(70%) patients.

Rebound tenderness was seen among 60% (Table 3).

Table 1: Pattern and prevalence of spontaneous bacterial peritonitis and its clinical variants.
Variable
Cases of cirrhosis of liver with ascites
Patients screened for Spontaneous Bacterial Peritonitis (SBP)
Subjects positive for Spontaneous Bacterial Peritonitis (SBP)
Prevalence of SBP
Subjects positive for Culture Negative Neutrocytic Ascites (CNNA)
Prevalence of CNNA
Subjects positive for Mono-microbial Non-neutrocytic Bacterascites (MNBA)
Prevalence of MNBA
Subjects positive for Classic-Spontaneous Bacterial Peritonitis (C-SBP)
Prevalence of C-SBP

Number or prevalence
62
62
10
16.12%
6
60%
2
20%
2
20%

Table 2: Microbiological profile of clinical variants of spontaneous bacterial peritonitis.
Type of SBP
Culture Negative Neutrocytic Ascites (CNNA)
Mono-microbial Non-neutrocytic Bacterascites (MNBA)
Classic-Spontaneous Bacterial Peritonitis (C-SBP)

Organism detected
No Organism Grown
Staphylococcus aureus
Acinitobacter spp.
Klebseila pneumoniae
Escherichia coli
Coagulase negative Staphylococcus

Table 3: Clinical features among variants of spontaneous bacterial peritonitis.
Signs and symptoms
Fever
Abdominal pain
Upper GI bleed
Tenderness
Hypotension
Absent bowel sounds
Hepatic-encephalopathy

C-SBP
1
2
+
+
+
+
+
+

MNBA
1
+
+
+
+
+
+

2
+
+
+
-

DISCUSSION
SBP may present as a serious complication for
individuals with ascites and cirrhosis, with high mortality
and poor long-term prognosis.9 Early identification of
patients that are at high risk for the development of SBP
has been shown to be critical for prognostic
improvement.10 SBP may be asymptomatic or have minor
symptoms only. With the early diagnosis of the disease
and prompt and appropriate antibiotic treatment, the inpatient mortality of an episode of SBP has been reduced
to approximately 20%.11
We observed that most of the patients with SBP were in
5th and 6th decades with mean age of 55.86±10.48 years.
Our findings are similar to the findings of Boxieda et al,

CNNA
1
2
+
+
+
+
+
+
+

Total N (%)
3
+
+
+
+

4
+
+
+

5
+
+
+
+

6
+
+
+
+

7 (70%)
8 (80%)
4 (40%)
6 (60%)
3 (30%)
2 (20%)
7 (70%)

who reported the mean age of SBP cases to be 56.67
years respectively.12 However, in the study by
Amarapurkar DN et al, mean age of SBP cases was
significantly lower i.e., 42 years.13 This difference may
be due to relatively younger patients in their study.
In this study, out of sixty-two patients of cirrhosis of liver
with ascites, ten subjects were found positive for
Spontaneous Bacterial Peritonitis (SBP) thus prevalence
of SBP was 16.12%. In a hospital based study,
Amarapurkar DN et al, reported the prevalence of SBP as
22%.13 Burden of SBP depends on many factors, one of
them being the severity of liver dysfunction. Jain AP et
al, reported that the prevalence of SBP was 34.92% out of
63 patients.14 Puri AS et al, reported 21 of 70, that is,
30% had SBP or its variants.15 The results of our study
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are in contrast with some of the studies like that of Lata J
et al, who in their study of 99 patients, have reported the
SBP prevalence of 35.5%.16
We observed that most common (60%), variant of
Spontaneous Bacterial Peritonitis (SBP) was Culture
Negative Neutrocytic Ascites (CNNA). Prevalence of
Mono-microbial Non-neutrocytic Bacterascites (MNBA)
and Classic-Spontaneous Bacterial Peritonitis (C-SBP)
was 20%. These findings are contradictory to many
studies, where C-SBP is the most common variant.
Patnaik et al, reported 16 C-SBP cases and 6 cases of
CNNA among 24 cases of SBP.17 In another study by
Almadal TP et al, out of 14 cases of SBP, 8 were C-SBP,
4 were MNBA and only 2 were CNNA.18 The higher
frequency of CNNA observed in our study might be due
to use of conventional culture method of ascitic fluid.
Regarding clinical features, this study observed that in
clinical variants of Spontaneous Bacterial Peritonitis,
80% subject’s complaint about abdominal pain. Hepaticencephalopathy and fever was seen in 7(70%) patients.
Rebound tenderness was seen among 60%. Mihas et al,
reported fever in 54%, pain in abdomen in 57%, and
hepatic encephalopathy in 67% patients.19 In another
study by Pelletier et al, 89% patients were having fever,
42% had UGI bleeding, 53% patients had pain abdomen,
and 50% cases had hepatic encephalopathy.20 Completely
asymptomatic cases have been reported between 14% and
100%. Study conducted by Weinstein M.P et al, has
reported abdominal pain in 79%, fever in 68%, hepatic
encephalopathy and absent bowel sounds in 54%,
rebound tenderness in 42% of the cases, hypotension in
14% of cases as the presenting symptom.21
This study observed that two subjects found positive for
Mono-microbial Non-neutrocytic Bacterascites (MNBA),
Staphylococcus aureus and Acinitobacter spp. was
detected in each patient. Klebseila pneumonia,
Escherichia coli and Coagulase negative Staphylococcus
were found in ascitic fluid culture of Classic-Spontaneous
Bacterial Peritonitis (C-SBP). Other studies have reported
similar findings with prevalence of P. aeruginosa varying
from 3% to 9% in culture-positive cases.22 Similar
observations were reported in a study by Thanopoulou
AC et al, with ascitic fluid culture positive in 24.7% of
cases and E.coli in 60% of cases.23 However in a study,
Jain AP et al, have reported Staphylococcus aureus
(44.44%) as the commonest organism followed by E.coli
(22.22%).14
CONCLUSION
In the light of above discussion, it can be said that SBP is
one of the common complication of cirrhosis of liver with
ascites. Poorly managed Spontaneous Bacterial
Peritonitis (SBP) may lead to high mortality and
morbidity. Diagnostic paracentesis should be advised to
all cirrhotic patients with ascites. Ascitic fluid analysis

should be sent for better selection of antibiotics thus
better outcome of cirrhotic patients.
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