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Abstract

Introduction: Cirrhosis of the liver is one of the commonly encountered liver disorders in clinical practice caused by a wide
variety of etiologies. It is defined anatomically as a diffuse process of nodule formation and fibrosis in the liver. Spontaneous
bacterial peritonitis (SBP) is defined by infection of the previously sterile ascitic fluid (AF), without any apparent intra-abdominal
source of infection. SBP is one of leading cause of death in decompensated liver disease which need prompt diagnosis and
treatment. There is increasing toll of alcoholic liver disease, and its complications in Assam in recent times. However, information
regarding the clinical profile and bacteriological profile of SBP and its impact on outcome of cirrhotic patients is still lacking in
many aspects in this part of the country.

Aims and Objectives: This study was undertaken with an idea to evaluate the significance of serial AF analysis and other
biochemical markers to determine prognosis in cirrhotic patients in this region.

Materials and Methods: Patients admitted with hepatic cirrhosis with ascites were studied during the period from July 2013
to July 2014. All patients included in the study were confirmed hepatic cirrhosis either by liver biopsy or ultrasound with ascites
presented with features of the SBP.

Results: Total 50 patients of age group >12 years, were included and studied thoroughly with regards to both history and clinical
examination. Higher total leukocyte count (>13,700/mm?), serum creatinine (>2 mg/dl) and low serum albumin (<2.2 g/dl), and
AF protein (<1.086 g/dl) were significantly associated with increased mortality. Reduction in polymorphonuclear leukocyte count
in serial AF analysis showed reduction in mortality.

Conclusion: Increased total leukocyte count, low serum albumin, increased serum creatinine levels, and low AF protein are
associated with poor prognosis. Serial AF cell count is helpful in predicting prognosis and can be used to monitor treatment.
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INTRODUCTION

Cirrhosis of the liver is one of the commonly encountered
liver disorders in a clinical practice caused by a wide variety
of etiologies. It is defined anatomically as a diffuse process of
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nodule formation and fibrosis in the liver. The pathological
hallmark of cirrhosis is the development of scar tissue that
replaces the normal parenchyma, blocking the portal flow
of blood through the organ and disturbing the normal
functions of the liver." Patients with cirrhosis may have
compensated liver disease and may manifest as anorexia,
weight loss, weakness, fatigue, and even osteoporosis as a
result of vitamin DD malabsorption and subsequent calcium
deficiency.” Decompensation of liver function may resultin
clinical symptoms such as jaundice, pruritus, gastrointestinal
bleed, ascites, coagulopathy, and mental status changes and
complications such as SBP, hepatic encephalopathy, and
vaticeal bleeding from portal hypertension.?
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In most of the patients of cirrhosis terminal events
are spontaneous bacterial peritonitis (SBP), hepatic
encephalopathy, gastro intestinal bleeding, hepatorenal
syndrome, hepatocellular carcinoma, and other infection
due to decrease immunity.’ Established cirrhosis has
10 years mortality rate between 34% and 66%.* The
treatment is mainly directed against the prevention and
management of the complications. Therefore, prompt and
early diagnosis of these complications is the mainstay for
prolonging life in cirrhotic patients. The SBP is a severe
complication appeating in 8-22% of hepatic cirrhosis with
ascites.’

SBP

The SBP is by definition an infection of the previously
sterile ascitic fluid (AF), without any apparent intra-
abdominal source of infection. Polymorphonuclear (PMN)
cell count of more than 250/mm?’ in AF is currently
considered diagnostic of SBP and warrant the prompt start
of antibiotic treatment.?

AF Defense Mechanisms

The arrival of bacteria to the AF does not guarantee that
infection will develop. In fact, cirrhotic AF is capable
of humoral self-defense, mainly on the basis of the
effectiveness of the complement system. Patients with
adequate activity of this vital bactericidal system usually
do not develop AF bacterial infections. However, it has
been demonstrated that patients with low C3 component
of complement in AF (<13 mg/dl) and/or a protein
level of <1 g/dl, are predisposed to this infection.
The complement levels may be deficient because of
increased consumption of these components or because
of impaired synthesis. Most of the bacteria that colonize
AF are intestinal Gram-negative bacteria. The presence
of lipopolysaccharides in their cell wall activates the
alternative pathway of complement. If the complement
levels are inadequate to effectively kill the bacteria, the
infection will not develop.

Predisposing factors for SBP5’

1. Child-Pugh class C cirrhosis

2. AF protein level <1 g/dl or complement C3 level
<13 mg/dl

Gastrointestinal bleeding

Urinary tract infection

Intestinal bacterial overgrowth

Iatrogenic causes- urinary bladder, intravascular
catheters

7. Previous SBP.

SIS

The severity of the liver disease is probably the most
important factor. Almost 70% of patients who develop
SBP are Child-Pugh class C, with the remainder being

Class B.° A serum total bilirubin level of >2.5 mg/dlis an
independent predictive factor of SBP. A direct correlation
between total protein level, complement components, and
opsonic activity explains why an AF total protein level of
<1 g/dlis arisk factor for the development of infection.”

Alcohol consumption is rising all over the country,
especially in the Northeastern part of India. Global
information system on alcohol and health 2011 report
shows high prevalence of alcohol consumption in this
part of the country.

In Assam, 58% of the youth used atleast one substance and
27.4% were concurrent users of both alcohol and tobacco.?

The survey, conducted by the Registrar General of India
across 284 districts found that men from Chhattisgarh love
their drink, recording the highest percentage prevalence at
31.6%, followed by Jharkhand (24.6%) and Assam (23.8%).
When it comes to women, Assam ranked first. Around one
in 10 adult women in Assam reported drinking alcohol
followed by Jharkhand (8.2%), Chhattisgarh (7.4%) and
Odisha (4.5%).

The SBP is one of leading cause of death in decompensated
liver disease which need prompt diagnosis and treatment.
Studies have shown that causative bacteriological agent and
empirical therapy guidelines are different in different part
of world and even different in same region on different
time periods.'!"

As this part of country has the increasing toll of alcoholic
liver disease, the number of cirrhosis patients attending
the Silchar Medical College and Hospital (SMCH) also
has been increasing every year. SMCH is the only tertiary
care center of Southern Assam having catchment area of
whole Barak Valley, Manipur, Tripura, Mizoram, India.
However, information regarding the clinical profile and
bacteriological profile of SBP and its impact in cirrhotic
patients is still lacking in many aspects in this part of
country.

This study was undertaken with an idea to evaluate the
significance of serial AF analysis and other biochemical
markers to determine the prognosis in cirrhotic patients
in this region.

Study Design
Hospital-based, single centered, and observational study.

MATERIALS AND METHODS

The present study was carried out on patients admitted to
medicine ward, SMCH, Silchar, Assam. Patients admitted
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for chronic liver disorder, and its complications were
studied during the period from July 2013 to July 2014.
Ultrasonography machine was used to diagnose cirrhosis
of liver and ascites giving special reference to caudate lobe,
portal vein, and spleen. All patients with hepatic cirrhosis,
confirmed by ultrasound or liver biopsy, with ascites were
included in the study.

SBP was diagnosed based on following criteria.
AF PMN leukocytes count >250 cells/mm’.
OR

AF total cells count >500 cells/mm?® with >50%
neutrophils.

AND
Absence of a primary source of infection.

About 50 patients of SBP were studied, diagnosed by
above described guidelines, result of the present study are
compared with other studies as follows.

Investigations such as complete blood count, serum protein
and fraction, serum bilirubin, alanine transaminase, aspartate
transaminase, fasting blood glucose, lactate dehydrogenase,
AF analysis including culture sensitivity and acid-fast bacilli
staining, hepatitis B surface antigen (HbsAg), anti-hepatitis
C virus, prothrombin time/international normalized ratio
were done.

Serial AF Cell Count

In patients suspected of SBP, ascitic tap was done before
the therapy (day 0), 48 h and then every 5 day after starting
antibiotic treatment until the final outcome of the disease.
This was referred to as serial AF cell count. The fluid
was analyzed for total protein, sugar, and the total and
differential leukocyte count.

Intravenous cefotaxime 2 g every 8 h were used as treatment

of SBP.

RESULTS

Total 50 patients of age group >12 years, diagnosed as
SBP were studied thoroughly with regards to both history
and clinical examination. The majority of patients (72%)
were alcoholics while 12% were HBsAg positive. In 16%
of patient’s etiology could not be determined and may be
cryptogenic or nutritional (Tables 1 and 2).

Outcome was grave with 32% of mortality. Most of
patients died due to SBP and hepatic-encephalopathy
while some of the patients died due to hematemesis,
hepatorenal syndrome and other complications of
cirrhosis (Figure 1).

Mean total leukocyte count was above 13,700/mm?’ in 32%
of cases. Higher total leukocyte count was significantly
associated with increased mortality.

Mean serum creatinine levels were 1.05 in survived group
while it was 2.0 in patients who expired. Elevation of
creatinine >2 was associated with increased mortality and
was a poor prognostic marker.

Mean AF protein level was 1.29 g/dl with the majority of
patients survived. AF protein levels <1.086 g/dl is poor
prognostic sign. Mean serum albumin is 2.212 g/dl in

Table 1: Symptom distribution in SBP patients

Symptoms N (%)
Abdominal distension 50 (100)
Abdominal pain 29 (58)
Fever 31 (62)
Jaundice 35 (70)
Altered sensorium 20 (40)
Hemetemesis/melena 17 (34)
Oliguria 20 (40)
SBP: Spontaneous bacterial peritonitis
Table 2: Signs distribution of patients
Sign N (%)
Fever 31 (62)
Icterus 35 (70)
Asterixis 26 (52)
Hypotension 14 (28)
Abdominal tenderness 36 (72)
Ascites 50 (100)
Hepatomegaly 5(10)
Splenomegaly 15 (30)

OUTCOME

= SURVIVED

u DIED

Figure 1: Outcome in the present study
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survived while serum albumin <1.9 g/dlis poot prognostic

sign (Table 3).

Table 3: Comparison of investigations between the
patients of SBP and those who died of it

Investigations Outcome P value
Survived Died
Mean SD Mean SD
Total count 10168.32 5751.82 13765 5588.75 0.044*
Total bilirubin 4.75 3.61 6.32 4.29 0.2151
SGOT 145.61 112.69 202.75 195.64 0.145
SGPT 182.44 211.3 205.75 197.39 0.706
Serum albumin 2.212 0.43 1.9 0.37 0.0134*
Serum creatinine 1.05 0.28 2 1.5 0.0231*
AF protein 1.29 0.33 1.086 0.3 0.04337*

*: Significant p value is < 0.05, SD: Standard deviation, SGOT: Serum glutamic
oxaloacetic transaminase, SGPT: Serum glutamic pyruvic transaminase, AF: Ascitic
fluid, SBP: Spontaneous bacterial peritonitis
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Figure 2: The receiver operating characteristics (ROC) for
ascitic fluid cells at 0 h to predict the death, area under ROC
curve: 0.809
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Figure 3: The receiver operating characteristics (ROC) for
ascitic fluid cells at 48 h to predict the death, area under ROC
curve: 0.979

AF Cell Count at the Time of Diagnosis and Serial AF Cell Count
(Tables 4-9 and Figures 2-4)

Mean AF PMN cell count at the time of diagnosis was
492/mm’ in patients of SBP who survived while it was 1721/
mm’ in patients who died. Thus, a high AF PMN count at
the time of diagnosis was associated with poor prognosis.

AF PMN count of >600/mm’ at time of diagnosis
indicated poor prognosis with sensitivity of 87.5% and
specificity of 78%.

Table 4: Comparison of AF (PMN) cells count
between the patients who died and survive

Investigations Outcome
Survived Died P value
Mean SD Mean SD

AF cells (PMNs) 0 h 492.76 215.96 1721.68 1740.25 0.013*
AF cells (PMNs) 48 h 311 76.42 1235.75 1336.72 0.014*
AF cells (PMNs) 5 days 80.82 77.91 447.88 585.85 0.025*

PMN: Polymorphonuclear, AF: Ascitic fluid, SD: Standard deviation, *=Significant p
value is < 0.05

Table 5: % change in AF cell count in 48 h of
therapy between the patients who died and
survived

Investigations Outcome (% change)

Survived Died
AF cells (PMNs) 48 h 36.78 28.22
AF cells (PMNs) 5 days 83.60 65.97

PMN: Polymorphonuclear, AF: Ascitic fluid

Table 6: Prediction of death based on AF
cells (PMN) at 0 h

AF cells at 0 h Sensitivity (%) Specificity Accuracy LR+ LR-

>450 100 61.76 74 254 0
>500 87.5 61.76 70.00 222 0.2
>550 87.5 67.64 74 2.62 0.18
>600 87.50 75.52 78.00 3.30 0.17
>650 81.20 79.41 80.00 3.94 0.23
>750 68.75 85.28 80 4.67 0.36
>800 65.25 88.23 78.00 4.80 0.49

PMN: Polymorphonuclear, AF: Ascitic fluid

Table 7: Prediction of death based on AF
cells (PMN) at 48 h

AF cells at Sensitivity Specificity Accuracy
48 h cut-off (%) (%) (%)
>200 87.50 3.00 30
>250 87.50 17.65 40
>300 87.50 52.94 44
>350 87.50 82.35 84
>450 87.50 94.15 88
>600 80.36 97.05 88

PMN: Polymorphonuclear, AF: Ascitic fluid
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AF PMN count of >450/mm’ at 48 h predicted poor
prognosis with sensitivity of 87.5% and 94.15%.

A fallin AF cell count from the time of diagnosis to, at 48 h
was associated with good prognosis. Achievement of AF
PMN cell count of <450/mm? or >28% reduction at 48
h of treatment was associated with good outcome.

In present study, the 5" day data shows that ascitic PMN
cell count <200 associated with good outcome.

AF Culture and Sensitivity (Figure 5)

AF culture did not show any growth in 56% of cases while
38% showed Escherichia coli, 8% showed Klebsiella, and 2%
showed of Peprostreptococcus, and 4% showed Staphylococens
anrens. **8% patients had mixed flora in culture. Out
of 22 cases which showed positive culture result, in
17 (77.27%) cases isolated organism showed sensitivity to
cefotaxime (Figure 0).

Only 8% of patients had shown blood culture positive
with 2% showing Klebsiella, 4% patients showing growth
of E. coli and 2% S. anreus.

DISCUSSION

About 50 patients of SBP was studied, diagnosed by above
described guidelines, result of present study are compared
with other studies as follows:

Factors Predicting Mortality in SBP

Increased total leukocyte count, creatinine >2 mg/dl
and low serum albumin <2.2 g/dl and low AF protein
<1.086 g/dl was significantly associated with increased
mortality in the present study. Increased serum bilirubin

Table 8: Prediction of death based on AF cells at
5 day

AF cells at 5" day Sensitivity Specificity Accuracy
cut off value (%) (%) (%)
>50 100 0 37.5
>100 100 20 50
>150 100 65 78.13
>200 100 85 90.63
>250 75 100 90.63

AF: Ascitic fluid
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Figure 4: The receiver operating characteristics (ROC) for
ascitic fluid cells at 5 days to predict the death, area under ROC

curve: 0.994
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Figure 5: Ascitic fluid culture in present study

= sensitive to cephalosporins

= resistent to cephalosporins

Figure 6: Sensitivity to cefotaxime to isolated organism

Table 9: Prediction of death based on AF cells (PMN)

AF cells Cut-off Sensitivity Specificity PPV NPV Accuracy Area under ROC
AF cells (PMNs) 0 h >600 87.5 73.52 59.09 89.28 78 0.809
AF cells (PMNs) 48 h >450 87.5 94.15 87 94.11 88 0.979
AF cells (PMNs) 5 days >200 100 85 80 100 93.63 0.994

PMN: Polymorphonuclear, AF: Ascitic fluid, NPV: Negative predicative value, PPV: Positive predicative value, ROC: Receiver operating characteristics
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above 6.32 mg/dl was also associated with increased
mortality, but it was not statistically significant.

Even studies by Filik ¢ a/'* and Rawat e/ a/. showed
association of increased total count, increased bilirubin
levels and high creatinine levels with mortality.

According to study by Filik 7 a/. decreased serum albumin
and AF protein was related to mortality similar to the
present study but in study by Rawat ¢z /. fails to find any
such correlation.

Sort et al'® 1999, Kamani ef a/'* 2008 also concluded
that increased creatinine and low serum albumin is poor
prognostic factor.

AF protein plays an important role in developing SBP
in these patients. Patients with AF protein <1 g/dl are
frequently predisposed to SBP. In Runyon e a/." seties the
patients with AF protein <1 g/dl were more predisposed to
the development of SBP. In the seties of Amarapurkar'® the
mean AF protein was 0.78 £ 0.24 ¢/dl in patients of SBP.

In the present series the mean AF protein was 1.086 £ 0.3 g/dl
indicating the role of low AF in developing SBP.

Low AF protein was significantly related to mortality

(Table 10).

AF Biochemical Analysis (Table 11)

AF cell count

In the present series, the AF cell count at the time of
diagnosis, as well as that done at 48 hours was significantly
related to outcome. A very high cell count at the time of
diagnosis was associated with increased mortality. The AF
cell count done at 48 h was also related significantly to
outcome. The % fall in AF cell count from O h to 48 h was
also related significantly to mortality (28% in the present
study which is comparable to previous studies).

According to study by Rawat ¢# a/. the AF cell count at the
time of diagnosis was not significantly related to mortality.
This may have been due to less number of patients studied.
While the AF count done at 48 h was significantly related to
outcome. The attainment of AF cell count of < 250/mm?
during the course of treatment was also associated with
better outcome, which was consistent with the results of
present study (Rawat, Bhatnagar'’, Lady Harding College,
New Delhi, Diamond APICON 2005). AF PMN count of
>700/mm’ at time of diagnosis and > 450/mm” at 48 h
was associated with poor prognosis. A progressive fall in
AF cell PMN count at 24, 48 h, and 5 days as compared
to AF cell count at the time of diagnosis was associated
with good prognosis. Achievement of AF PMN cells count

of <200/mm?® at 5 days of treatment was associated with
good outcome (Krishnamurthy and Patil 2008)**. These all
results are comparable to the present study.

A fall of AF cell count <250/mm?’ can be used as a guide
for duration of antibiotic therapy in treatment of SBP
(Rawat e al., Bhatnagar). In present study also patient
who attained AF PMN cell count <200/mm”’ had good
outcome. Hence, AF PMN<200/mm?’ can be used to guide
the duration of therapy in SBP (Table 12).

Summary

1. Total leukocyte count >13,700/mm?, serum albumin
<2.2 g/dl were associated with increased mortality and
served as poor prognostic marker in SBP.

2. An AF PMN count >600/mm’ at diagnosis,
>450/mm?’ at 48 h of treatment and >250/mm? at
the 5 day of treatment was associated with poor
prognosis.

3. >28% reduction in AF cell PMN count after 48 h of
treatment denoted successful antibiotic therapy and
good prognosis.

Table 10: Comparison in prognostic factor in SBP
in different studies

Study
Filik et al., Rawat et al.

Poor prognostic factors

. High bilirubin

. High TLC

. High creatinine

. High creatinine

. Low serum albumin
. High TLC

. High bilirubin

. High creatinine

. Low serum albumin
. Low AF protein
Agrawal et al. . Low AF protein

AF: Ascitic fluid, TLC: Thin-layer chromatography, SBP: Spontaneous bacterial
peritonitis

Sort et al., Kamani et al.

Present study

S ODRWNN-SWN =

Table 11: Comparison of value of AF protein
predisposing SBP

Study Runyon Amarapurkar Present
et al. et al. study
Value of AF protein <1 <1 <1.08

predisposing SBP (g/dl)
SBP: Spontaneous bacterial peritonitis, AF: Ascitic fluid

Table 12: Comparison of serial AF count (PMN) for
poor prognosis in SBP studies

Study PMN Rawat Krishnamurthy Present
count et al. et al. study
0h - >700 >600
48 h >250 >450 >450
Further analysis >250 >200 >200

SBP: Spontaneous bacterial peritonitis, PMN: Polymorphonuclear, AF: Ascitic fluid

@ernational Journal of Scientific Study | October 2015 | Vol 3 | Issue 7 J 200




Bhardwaj, et al.: Role of Serial Ascitic Fluid Analysis and Other Prognostic Factors in Spontaneous Bacterial Peritonitis

4. In the present series, the mean AF protein was
1.086 g/dl indicating low AF protein being the risk
factor in developing SBP.

Drawback of the present study is small sample size.
Further study, with big sample size will definitely give better
guidance in these aspects.

CONCLUSION

All patients of cirrhosis of the liver with ascites should be
screened for SBP as no specific symptoms can define the
SBP. As many patients may be asymptomatic. SBP carries
a very high mortality and should be treated aggressively.
Increased total leukocyte count, low serum albumin,
increased creatinine levels and low AF protein is associated
with poor prognosis. Once SBP is diagnosed, serial AF cell
count is helpful in predicting prognosis and can be used
to monitor treatment.

ACKNOWLEDGMENT

The authors express their gratefulness to the Principal,
Silchar Medical College, Silchar and Professor and Head
of the Department of Medicine for their permission and
encouragement to carry out the work. They also express
their gratitude to the nurses, paramedics, and laboratory
workers of central composite laboratory, microbiology
department SMCH for their help and cooperations. Finally,
the authors are indebted to the patients and their immediate
relatives for their cooperation without which the study
wouldn’t have seen the light of the day.

REFERENCES

1. Anthony PP, Ishak KG, Nayak NC, Poulsen HE, Scheuer PJ, Sobin LH. The
morphology of cirrhosis. Recommendations on definition, nomenclature,

15.

16.

and classification by a Working Group sponsored by the World Health
Organization. J Clin Pathol 1978;31:395-414.

Garcio Tsao G. Sherlock’s Diseases of the Liver and Biliary System.
Chichester, UK: Willey-Blackwell; 12% ed., Vol. 10. 2002. p. 216-8.

Hoefs JC. Diagnostic paracentesis. A potent clinical tool. Gastroenterology
1990;98:230-6.

Serensen HT, Thulstrup AM, Mellemkjar L, Jepsen P, Christensen E,
Olsen JH, et al. Long-term survival and cause-specific mortality in patients
with cirrhosis of the liver: A nationwide cohort study in Denmark. J Clin
Epidemiol 2003;56:88-93.

Breda A, Gidoni Guarnieri GL, Moretto F, Freschi P, Pace M, Sanzuol F,
et al. Diagnostic aspects of spontaneous bacterial peritonitis in hepatic
cirrhosis with ascites. Minerva Gastroenterol Dietol 1995;41:227-30.

Heo J, Seo YS, Yim HJ, Hahn T, Park SH, Ahn SH, et al. Clinical features
and prognosis of spontaneous bacterial peritonitis in korean patients with
liver cirrhosis: A multicenter retrospective study. Gut Liver 2009;3:197-204.
Guarner C, Runyon BA. Spontaneous bacterial peritonitis: Pathogenesis,
diagnosis, and management. Gastroenterologist 1995;3:311-28.

Medhi GK, Hazarika NC, Mahanta J. Tobacco and alcohol use among the
youth of the agricultural tea industry in Assam, India. Southeast Asian J
Trop Med Public Health 2006;37:581-6.

Alcohol Consumption in India, Annual Health Survey. Times of India;
2012.

Russo M, Carmellino S. The choice of antibiotic therapy for bacterial
infections in patients with cirrhosis of the liver. Infez Med 1997,5:87-95.
Dupeyron C, Campillo B, Mangeney N, Richardet JP, Leluan G. Changes
in nature and antibiotic resistance of bacteria causing peritonitis in cirrhotic
patients over a 20 year period. J Clin Pathol 1998;51:614-6.

Filik L, Unal S. Clinical and laboratory features of spontaneous bacterial
peritonitis. East Afr Med J 2004;81:474-9.

Sort P, Navasa M, Arroyo V, Aldeguer X, Planas R, Ruiz-del-Arbol L,
et al. Effect of intravenous albumin on renal impairment and mortality in
patients with cirrhosis and spontaneous bacterial peritonitis. N Engl J Med
1999;341:403-9.

Kamani L, Mumtaz K, Ahmed US, Ali AW, Jafri W. Outcomes in culture
positive and culture negative ascitic fluid infection in patients with viral
cirrhosis: Cohort study. BMC Gastroenterol 2008;8:59.

Runyon BA, Montano AA, Akriviadis EA, Antillon MR, Irving MA,
McHutchison JG. The serum-ascites albumin gradient is superior to the
exudate-transudate concept in the differential diagnosis of ascites. Ann
Intern Med 1992;117:215-20.

Amarapurkar DN, Viswanathan N, Parikh SS, Kalro RH, Desai HG.
Prevalence of spontaneous bacterial peritonitis. J Assoc Physicians India
1992;40:236-8.

Bhatnagar MK. To assess the role of serial ascitic fluid cell count in
treatment of spontaneous bacterial peritonitis. J Assoc Phys India
2006;53:350.

Krishnamurthy MS, Patil NC. Serial ascitic fluid analysis in treatment of
SBP dept. of general medicine. BMC Bengaluru: RUGHS; 2008.

Source of Support: Nil, Conflict of Interest: None declared.

How to cite this article: Bhardwaj AK, Das D, Bhattacharjee P, Kar G, Nath BK. Role of Serial Ascitic Fluid Analysis and Other Prognostic
Factors in Spontaneous Bacterial Peritonitis. Int J Sci Stud 2015;3(7):195-201.

201 L International Journal of Scientific Study | October 2015 | Vol 3 | Issuej




