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ABSTRACT 

 

Spontaneous Bacterial Peritonitis (SBP) is one of the common complications of advanced liver cirrhosis. 

Ascitic fluid analysis is done to diagnose SBP. Decreased Ascitic Fluid (AF) protein level is a risk factor 

for SBP. Objectives: The aim of this study was to evaluate the effect of low AF protein levels on 

development on spontaneous bacterial peritonitis. Methods: 100 patients with advanced liver cirrhosis and 

ascites were enrolled and their AF analysis was performed to look for SBP and protein levels to establish 

any relationship between the two. Results: Initially 100 patients with advanced liver cirrhosis and ascites, 

who met inclusion and exclusion criteria, were enrolled in this study (out of 113 screened). AF analysis of 

41 patients showed SBP. Ascitic fluid protein levels were compared in patients who had SBP with those 

who did not have SBP.  Data was analysed on SPSS 22. Patients with ascitic fluid protein levels less than 

1.5gm/dl had a higher incidence of SBP compared with those with higher protein levels (0.98+0.57 vs. 

1.54+0.78 p<0.05). Mortality was also more in patients with SBP than those who do not have SBP (31% 

v/s 1%). Conclusion: Ascitic Fluid Protein levels are significantly reduced in patients who develop SBP 

than in those who do not develop SBP. 
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INTRODUCTION 

 

irrhosis is defined as the histological 

development of regenerative nodules 

surrounded by fibrous bands in response to chronic 

liver injury, which leads to portal hypertension and 

end-stage liver disease1. Cirrhosis is the end result of 

liver damage caused by chronic liver disease. 

Common causes of chronic liver disease include 

hepatitis B and C and alcohol and fatty liver 

disease2. Cirrhosis is the twelfth leading cause of 

death by disease, accounting for 27,000 deaths each 

year in USA3. Hepatitis B is present in 4.3% and 

hepatitis C in 4.5-8% of general population of 

Pakistan4-7.  

 Ascites is the most common complication of 

cirrhosis8. Spontaneous bacterial peritonitis (SBP) is 

a serious infection that occurs frequently in patients 

with advanced cirrhosis and ascites. This condition 

has been defined as the infection of a previously 

sterile ascitic fluid, without any apparent intra-

abdominal source of infection. Diagnosis of SBP is 

based on ascitic fluid neutrophil count of 

≥250/cmm9,10 (and/or leucocyte count of 

≥500/cmm) or positive bacterial culture. Its 

prevalence is 21% in cirrhotic patients with ascites8. 

SBP is associated with high in-hospital mortality 

rate ranging from 20-40%11. 

 Occurrence of SBP depends on the local 

immune response of the ascitic fluid.  Ascitic fluid 

protein concentration and opsonic activities are 

important protective factors against SBP. Liver is 

the main site of synthesis of proteins12. Cirrhosis 

leads to inadequate functioning of liver, which in 

turn leads to decreased synthesis of proteins13. 

Patients with reduced ascitic fluid protein 

C 
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concentration have reduced opsonic activities. These 

patients have been shown to be at high risk for 

SBP14. 

 

Objective  

 To study comparison of ascitic fluid protein 

levels in cirrhotic patients with and without 

Spontaneous Bacterial Peritonitis. 

 

PATIENTS AND METHODS 

 

 This was a cross sectional study done in the 

Department of Gastroenterology, Shaikh Zayed 

Hospital Lahore and study was conducted from 

February 2015 to July 2015. 

 

Inclusion criteria 

 All male and female patients aged 18 and 

above with ascites secondary to liver cirrhosis  

 

Exclusion criteria 

1) Patients with non cirrhotic ascites 

2) Patients with hepatocellular carcinoma 

3) Patients with secondary causes of intra-

abdominal sepsis 

 

Operational definitions 

 Spontaneous bacterial peritonitis 

 Spontaneous bacterial peritonitis (SBP) was 

diagnosed on the basis of >250 neutrophils per mm3 

or >500 leucocytes per mm3 or presence of bacterial 

growth in ascitic fluid culture. 

 

 Cirrhosis 

 Cirrhosis was diagnosed by presence of 

coarse echotexture of liver, splenomegaly and 

ascites as seen on abdominal ultrasound. 

 

Study design 

 In this cross sectional study, 100 patients with 

liver cirrhosis and ascites meeting the inclusion and 

exclusion criteria were enrolled. All relevant 

baseline investigations were sent. Baseline 

laboratory parameters included complete blood 

count, liver function test, kidney function test, 

serum electrolyte, international normalized ratio, 

serum ammonia, viral markers (for hepatitis B & C) 

if previously unknown, and abdominal ultrasound. 

Ascitic fluid analysis including ascitic fluid culture 

was done to rule in/out spontaneous bacterial 

peritonitis. Written informed consent was obtained 

from patients before induction in the study.  

 

Statistical analysis 

 One Hundred patients were inducted in this 

time bound study. Data was analysed by using the 

Statistical Package for Social Sciences (SPSS) 

version 22. Descriptive statistics was reported as 

frequency and percentages for all qualitative 

variables, for example sex and presence or absence 

of SBP. Mean and standard deviation were 

calculated for all quantitative variables, for example 

AF protein and age. Mean AF protein levels were 

compared between groups (with and without SBP) 

using t-test. P-value ≤ 0.05 was taken as significant. 

Stratification was done to control effect modifiers 

like age and gender to observe an outcome. After 

stratification chi-square test was applied for 

qualitative data and t test was applied for 

quantitative data. P-value ≤ 0.05 was taken as 

significant.   

 

RESULTS 

 

 Screening of 113 patients with cirrhosis and 

ascites was done. 13 patients were excluded from 

the study according to exclusion criteria. 100 

patients fulfilling the inclusion and exclusion 

criteria (mean age 41±8.9years; male/female ratio 

63:37) were enrolled in the study. Ascitic fluid 

analysis (TLC/DLC, culture and protein level) was 

performed. 

 Etiology of liver cirrhosis was hepatitis C in 

79 patients (79%), hepatitis B in 9 (9%), alcohol 

induced in 5 (5%), and other causes in 7 (7%).  

 Out of the enrolled patients, 9 (9%) patients 

were in CTP class B and 91 (91%) were in CTP 

class C. Mean CTP score was 10.7±2.8. Distribution 

of patients according to CTP class and SBP is 

described in Table 1.  

 Out of the 100 enrolled patients 37 were 

female and 63 were male.  

 Patients who were found to have SBP had 

mean ascitic fluid protein level of 0.9±0.57 g/dl. 

Patients without SBP had AF protein level of 

1.54±0.78 g/dL. 
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Mortality in patients with SBP was 31%. Mortality 

in patients without SBP was 1%(P<0.05).  
 

Table 1: Number of patients with and without SBP in 

CTP class B and C. 

 

 SBP  

(41 patients) 

No SBP  

(59 patients) 

   

Number of patients in 

child class B 

1 8 

Number of patients in 

child class C 

40 51 

   

 

Table 2: Comparison of mean protein level in ascitic 

fluid in cirrhotic patients with and without 

SBP 

 

Protein level 

in Ascitic  

Fluid (g/dL) 

With 

SBP 

(41 patients) 

Without 

SBP 

(59 patients) 

p- 

value 

    

Mean 0.9 1.54 <0.05 

Standard 

Deviation 

0.57 0.78 

    

 

DISCUSSION 

 

 Ascites is the most common complication in 

patients with decompensated cirrhosis. 

Approximately 50% of patients with compensated 

cirrhosis will develop ascites over a 10-year 

period15. Patients with cirrhosis and ascites show 

higher susceptibility to bacterial infections mainly 

because of the inadequate defense mechanisms, the 

most frequent and most severe being spontaneous 

bacterial peritonitis (SBP). Prevalence of 

spontaneous bacterial peritonitis in cirrhotic patients 

with ascites is as high as 18%, with 40–70% 

associated mortality16. Spontaneous bacterial 

peritonitis is probably related to several impaired 

defense mechanisms, such as depressed 

reticuloendothelial system phagocytic activity, 

leukocyte dysfunction, reduced serum complement 

and other protein, and low bactericidal activity of 

ascitic fluid17. Ascitic fluid protein concentration 

and opsonic activities are important protective 

factors against SBP. Patients with reduced ascitic 

fluid protein concentration and reduced opsonic 

activities have high risk for SBP18. Antibiotic 

prophylaxis against SBP is recommended in patients 

with ascitic fluid protein levels less than 1.5 g/dL22. 

This is also recommended by the AASLD and 

EASL guidelines23,24. 

 Spontaneous bacterial peritonitis (SBP) can 

be a potentially life-threatening complication in 

patients with cirrhosis and has typically been 

described in hospitalized patients. The prevalence of 

SBP in hospitalized patients with cirrhosis and 

ascites is between 10% and 30%19,20. In our study, 

41% patients with ascites were found to have SBP. 

Majority of patients enrolled in our study (91%) 

were in advanced stage of cirrhosis i.e. CTP class C 

and high child score. 

 This study shows that low ascitic fluid protein 

level is strongly associated with development of 

SBP. In our study ascitic fluid protein concentration 

in patients with SBP was 0.9±0.57 g/dl while ascitic 

fluid protein concentration in patients without SBP 

was 1.54±0.78 g/dl (p<0.05). Previously performed 

study by showed similar results. In his study, ascitic 

fluid protein concentration in the spontaneous 

bacterial peritonitis group (0.72±0.53 g/dl) was 

significantly lower (p less than 0.001) than that in 

the group of patients with sterile portal 

hypertension-related ascites (1.36±0.89 g/dl)21. The 

strength of this study is that more patients in 

advance stages of PSE (CTP B 9%, CTP C 91%) 

were studied. The limitation of the study was small 

sample size. 

 

CONCLUSION 

 

 Spontaneous bacterial peritonitis is quite a 

common and major complication of liver cirrhosis 

with ascites. Ascitic fluid protein level is 

significantly reduced in cirrhotic patients who 

develop spontaneous bacterial peritonitis. Patients 

with liver cirrhosis and low ascitic fluid protein 

levels need prophylactic measures against 

spontaneous bacterial peritonitis.  

 

Conflict of interest  
 None 

 

REFERENCES 

 

1. Detlef Schuppan, Nezam H Afdhal. Liver 



M. Israr Ul Haq et al.  

 66 

cirrhosis. The Lancet ,2008;371:838-51 

2. Laanchy D. The global burden of hepatitis C. 

Liver Int 2009;29:74-81 

3. National Vital Statistics Reports, Centers for 

Disease Control and Prevention 2013;61:3-5 

4. Muhammad Ali, Muhammad Idrees, Liaqat 

Ali, Abrar Hussain, Irshad Ur Rehman, 

Hepatitis B virus in Pakistan: A systematic 

review of prevalence, risk factors, awareness 

status and genotypes', Virology Journal, 

 8(102), pp. [Online]. Available 

at:http://www.virologyj.com/content/8/1/102 

5. Jiwani, N. and Gul, R. A Silent storm: 

Hepatitis C in Pakistan, JPMS 2011; 1: 89-91. 

6. Raja, NS, Janjua, KA. Epidemiology of 

hepatitis C virus infection in Pakistan. J 

Microbiol Immunol Infect.2008;41:4-8. 

7. Ali SA. Rafe M.J. Donahue, Qureshi H, 

Vermund SH. Hepatitis B and hepatitis C in 

Pakistan: prevalence  and risk factors. Int J 

Infect Dis 2009; 13: 9-19 

8. Lee JM, Han KH, Ahn SH. Ascites and 

spontaneous bacterial peritonitis: an Asian 

perspective J Gastroenterol Hepatol. 2009; 

24:1494-503 

9. Gunjaca I, Francetić I. Prevalence and clinical 

outcome of spontaneous bacterial peritonitis 

in hospitalized patients with liver cirrhosis: a 

prospective observational study in central part 

of Croatia. Acta Clin Croat. 2010; 49:11-8 

10. Lata J, Stiburek O, Kopacova M. 

Spontaneous bacterial peritonitis: A severe 

complication of liver cirrhosis. World J. 

Gastroenterol.2009;15: 5505–10. 

11. Anastasios Koulaouzidis, Shivaram Bhat, 

Athar A Saeed. Spontaneous bacterial 

peritonitis: World J Gastroenterol 2009; 15: 

1042-49 

12. Mazumdar B, Kim H, Meyer K, Bose SK, Di 

Bisceglie AM, Ray RB, Ray R. Hepatitis C 

virus proteins inhibit C3 complement 

production. J Virol. 2012; 86:2221-8.  

13. Sayed A. Shalaby, Hossam Abdel Aziz, 

Wesam A. Ibrahim. Significance of C3 in 

Egyptian Cirrhotic Patients with Ascites 

Complicated By Spontaneous Bacterial 

Peritonitis. Nature and Science 2011; 9:128-

33. 

14. Amany Talaat Kamal, Eman Nagib Osman, 

Rasha Youssef Shahin. Role of ascitic fluid 

C3 in spontaneous bacterial peritonitis, 

Egyptian Journal of Medical Human Genetics 

2012;13: 81-5 

15. Saadeh S, Davis GL. Management of ascites 

in patients with end stage liver disease. Rev 

Gastroenterol Disord 2004;4:175–85. 

16. Golam M, Shahinul A, Mobin K, Korshed A, 

Salimur R, Nooruddin A, et al. Study on 

ascitic fluid complement 3 level in cirrhotic 

patients with spontaneous bacterial peritonitis 

and without spontaneous bacterial peritonitis. 

Int J Gastroenterol. 2007;6:1–3. 

17. Yildirim B, Sari R, Sezgin N. Complement 

and immunoglobulin levels in serum and 

ascitic fluid of patients with spontaneous 

bacterial peritonitis, malignant ascites, and 

tuberculous peritonitis. South Med J 2002;29: 

1158–62. 

18. Garcia Tsao G. Bacterial infection in 

cirrhosis: treatment and prophylaxis. J 

Hepatol 2005;42:585–92. 

19. Pinzello G, Simonetti RG, Craxi A, Di Piazza 

S, Spano C, Pagliaro L. Spontaneous bacterial 

peritonitis: a prospective investigation in 

predominantly nonalcoholic cirrhotic 

patients. Hepatology. 1983; 3:545-49.  

20. Iqbal S, Iman N, Alam N, Rahman S. 

Incidence of Spontaneous Bacterial 

Peritonitis in liver cirrhosis, the causative 

organisms and antibiotic sensitivity. JPMI 

2004; 18:614-9. 

21. Runyon BA. Low-protein-concentration 

ascitic fluid is predisposed to spontaneous 

bacterial peritonitis. Gastroenterology 1986 

91:1343-6. 

22. Fernández J, Navasa M, Planas R, Montoliu 

S, Monfort D, Soriano G, et al. Primary 

prophylaxis of spontaneous bacterial 

peritonitis delays hepatore- nal syndrome and 

improves survival in cirrhosis. 

Gastroenterology 2007;133:818–24  

23. Runyon, BA. Introduction to the revised 

American Association for the Study of Liver 

Diseases Practice Guideline management of 

adult patients with ascites due to cirrhosis 

2012. Hepatology, 2013; 57: 1651–53.  



Comparison of Ascitic Fluid Protein Levels in Cirrhotic Patients With and Without Spontaneous Bacterial Peritonitis 

 67 

24. European Association for the Study of the 

Liver. EASL clinical practice guidelines on 

the management of ascites, spontaneous 

bacterial peritonitis, and hepatorenal 

syndrome in cirrhosis. J Hepatol. 2010; 53: 

397-417. 

 

 

The Authors: 

 

Muhammad Israr Ul Haq 

Medical Officer 

Department of Gastroenterology & Hepatology 

Shaikh Zayed Hospital 

Lahore, Pakistan 

 

Adnan Salim 

Consultant 

Department of Gastroenterology & Hepatology 

Shaikh Zayed Hospital 

Lahore, Pakistan 

 

Kashif Malik 

Associate Professor 

Department of Gastroenterology & Hepatology 

Shaikh Zayed Hospital 

Lahore, Pakistan 

 

 

 

 

 

Akif Dilshad 

Assistant Professor 

Department of Gastroenterology & Hepatology 

Shaikh Zayed Hospital, Lahore, Pakistan 

 

Johar Amin 

Associate Professor 

Department of Gastroenterology & Hepatology 

Shaikh Zayed Hospital 

Lahore, Pakistan 

 

Arshad Kamal Butt 

Professor 

Department of Gastroenterology & Hepatology 

Shaikh Zayed Hospital 

Lahore, Pakistan 

 

Altaf Alam 

Professor 

Department of Gastroenterology & Hepatology 

Shaikh Zayed Hospital 

Lahore, Pakistan 

 

Corresponding Author: 

 

Muhammad Israr Ul Haq 

Medical Officer 

Department of Gastroenterology & Hepatology 

Shaikh Zayed Hospital 

Lahore, Pakistan 

Email: drisrar83@gmail.com 

 

 

mailto:drisrar83@gmail.com

