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ABSTRACT 
 

Aim: To find out frequency of SBP in cases of liver cirrhosis with ascites using PPI at tertiary care hospital.  
Methods: This cross sectional study was conducted at Department of Pathology, Quiad-e-Azam Medical College 

Bahawalpur from February 2019 to August 2019 over the period of 6 months.Total 192 patients of liver cirrhosis 
with ascitesusing Proton pump inhibitor (PPI)either male or female having age 20-60 years and duration of 
disease 1-12 months were selected from Department of Medicine and SBP was assessed. 
Results: Total 192 patients of liver cirrhosis with ascites were selected and SBP was assessed, all the patients 

were using Proton pump inhibitor (PP).Mean age of patients was 42.92 ± 14.51 years and mean duration of 
disease was 6.57 ± 3.39 months.Out of 192 patients, SBP was found in 38 (20%) patients. Male patients were 74 
(38.54%) and female patients were 118 (61.46%).Statistically significant association between SBP and duration of 
disease was noted with p value 0.045. 
Conclusion: Results of present study showed a higher rate of SBP in cases of liver cirrhosis with ascites using 

PPI.Results of this study also revealed that development of SBP was not significantly associated with advancing 
age, gender, etiology. Significant association of SBP with duration of disease was found. 
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INTRODUCTION 
 

In cases of liver cirrhosis, spontaneous bacterial peritonitis 
(SBP) is very sever and common complication and strongly 
associated with mortality of such patients1.Translocation of 
bacteria from gut flora to mesenteric lymph nodes, SBP 
pathogenesis is the basic step. 2In cases of liver cirrhosis, 
overgrowth of intestinal bacteria and increased permeability 
of gut are the facilitator of translocation of bacteria3. 

Susceptibility to various infections in cases of liver cirrhosis 
through different mechanisms includes neutrophil 
dysfunction, complement deficiency and impaired 
immunity4. Against the ingested microorganisms, gastric 
acidity has defensive mechanism.In the small intestine and 
stomach, proliferation of bacteria is increases due to 
reduction in gastric acid and this proliferation of bacteria 
causes stomach infection.5Proton pump inhibitors (PPIs) 
inhibits the gastric acidity.Various enteric infections caused 
by Clostridium difficile, Salmonella and Campylobacter. 
Susceptibility of these enteric infections increased by the 
use of PPIs6. In literature, some researches suggestive of 
link between the use of PPIs and development of 
spontaneous bacterial peritonitis (SBP) in cases of liver 
cirrhosis with ascites; but this data is controversial.7There 
are several mechanism have postulated that explains that 
increase in frequency of enteric infections is associated 
with the use of PPIs1. 
 One factor that can affect the risk of infection which is 
related to use of PPI is that metabolism of PPI may be 
significantly impaired8-9. 
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 Results of this study may help in early detection and 
management of SBP in these cases.In this way we may be 
able to reduce morbidity related to it. 
Operational Definition 
Cirrhosis with ascites: It was defined as Presence of any 

three or more of the following: jaundice (Bilirubin 
level>2mg/dl) anorexia, tiredness and weakness, sudden 
weight loss (>5kg in 1month on history) and nodules, 
irregular margins and increase echogenicity of the liver 
confirmed on ultrasonography and in result accumulation of 
fluid in peritoneal cavity due to portal hypertension and 
hypoalbuminemia. 
Proton Pump Inhibitor (PPI): These are the 

pharmacological agents which are used to suppress acid 
production in stomach. 
Spontaneous Bacterial Peritonitis (SBP):SBP was 

labeled if ascitic fluid examination showed a 
neutrophilcount of more than 500 cells/µL and ascitic 
lactate level more than 25 mg/dl. 
 

MATERIAL AND METHODS 
 

This cross sectional study was conducted at Department of 
Pathology, Quiad-e-Azam Medical College Bahawalpur 
from February 2019 to August 2019 over the period of 6 
months.Total 192 patients of liver cirrhosis with ascites 
using PPI, either male or female having age 20-60 years 
and duration of disease 1-12 months were selected from 
Department of Medicine. Patients with upper GI bleed (on 
endoscopy), hepatic encephalopathy (on medical record), 
hepatorenal syndrome (on medical record) and patients 
taking antibiotics (on medical record) were excluded from 
the study.Study was approved by the ethical committee 
and written informed consent was taken from every patient. 
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 Ascitic fluid was obtained through standard 
procedure. All samples were sent to the laboratory for 
cytology. Reports were assessed and patients werelabeled 
as positive or negative for SBP.All the data was entered in 
pre-designed proforma along with demographic profile of 
the patients. 
 Data was entered on SPSS version 16. The 
quantitative variables of the study i.e. age and duration of 
disease was presented as Mean±SD. The qualitative 
variables like gender, frequency of SBP were presented as 
frequency and percentages.Pie chart was drawn for 
frequency of SPB.Stratification was done for age, duration 
of disease and gender. Post stratification chi-square test 
was applied. P. value ≤0.05 was considered as 

significance. 
 

RESULTS 
 

Total 192 patients of liver cirrhosis with ascites using 
PPIwere selected and SBP was assessed.Mean age of 
patients was 42.92±14.51 years and mean duration of 
disease was 6.57±3.39 months. Out of 192 patients, SBP 
was found in 38(20%) patients.(Fig. 1)Age range in this 
study was 20-60 years.Four age groups were made i.e. 
age group 20-30 years, age group 31-40 years, age group 
41-50 years and age group 51-60 years. Total 59(30.73%) 
patients belonged to age group 20-30 years followed by 17 
(8.85%) patients to age group 31-40 years, 37(19.27%) 
patients to age group 41-50 years and 79(41.15%) to age 
group 51-60 years.SBP was develop in 13(22.03%) 
patients of age 20-30 years, 3(17.65%) patients of age 
group 31-40 years, 9(24.32%) patients of age group 41-50 
years and 13(16.46%) patients of age group 51-60 
years.No statistically significant association between 
development of SBP and age group was found with p value 
0.737 (Table 1). 
 Male patients were 74 (38.54%) and female patients 
were 118 (61.46%).Total 13(17.57%) male patients and 
25(21.19%) female patients found with SBP. But 
insignificant association was found between SBP and 
gender (P value 0.540) (Table 2). 
 
Fig. 1: Frequency of SBP 

 
 
 

Table 1: Association of SBP with age group 

Age 
Group 

SBP 
Total (%) P value 

Yes (%) No (%) 

20-30 13 (22.03) 46 (77.97) 59 (30.73) 

0.737 

31-40 3 (17.65) 14 (82.35) 17 (8.85) 

41-50 9 (24.32) 28 (75.68) 37 (19.27) 

51-60 13 (16.46) 66 (83.54) 79 (41.15) 

Total 38 (20) 154 (80) 192 
 

Selected patients were divided into four equal groups 
according to duration of disease i.e., 1-3 months, 4-6 
months, 7-9 months and 10-12 months. Total 50(26.04%) 
patients belonged to 1-3 months groups followed by 45 
(23.44%) patients belonged to 4-6 months group, 
57(29.69%) patients belonged to 7-9 months group and 40 
(20.83%) patients belonged to 10-12 months group.SBP 
was found in 6(12%) patients, 8(17.78%) patients, 
10(17.54%) patients and 14(35%) patients respectively. 
Statistically significant association between SBP and 
duration of disease was noted with p value 0.045 (Table 3). 
 Hepatitis B was positive in 84(43.75%) patients and 
hepatitis C was positive was positive in 101(52.60%) 
patients and 7(3.65%) patients were alcoholic. Among the 
hepatitis B and C positive patients, SBP was found in 
15(17.86%) patients and 23(22.77%) patients respectively. 
But association of SBP with etiology was found statistically 
insignificant with p value 0.288 (Table 4). 
 
Table 2: Association of SBP with gender 

Gender 
SBP 

Total P value 
Yes No 

Male 13 (17.57) 61 (82.43) 74 (38.54) 

0.540 Female 25 (21.19) 93 (78.81) 118 (61.46) 

Total 38 (20) 154 (80) 192 

 
Table 3: Association of SBP with duration of disease 

Duration of 
disease 

SBP 
Total 

P 
value Yes No 

1-3 6 (12) 44 (88) 50 (26.04) 

0.045 

4-6 8 (17.78) 37 (82.22) 45 (23.44) 

7-9 10(17.54) 47 (82.46) 57 (29.69) 

10-12 14 (35) 26 (65) 40 (20.83) 

Total 38 (20) 154 (80) 192 

 
Table 4: Association of SBP with etiology 

Etiology  
SBP 

Total 
P 

value Yes No 

Hep B 15 (17.86) 69 (82.14) 84 (43.75) 

0.288 
Hep C 23 (22.77) 78 (77.23) 101 (52.60) 

Alcohal 0 7 (100) 7 (3.65) 

Total 38 (20) 154 (80) 192 

 

DISCUSSION 
 

The objective of present study was to evaluate the SBP in 
cases of liver cirrhosis with ascites taking PPI.Mean age of 
patients was 42.92±14.51 years and mean duration of 
disease was 6.57±3.39 months. Out of 192 patients, SBP 
was found in 38 20%) patients.In one study by Khan T el 
al,10 total 380 patients of liver cirrhosis with ascites were 
selected and divided into PPI group and non-PPI group.In 
PPI group SBP was found in 12.63% patients and in non-
PPI group SBP was found in 6.84% patients and the 
difference was statistically significant.Similarly another 
study by Min YWet al11 reported statistically significant 
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association between development of SBP and use of 
PPIs(10.6% VS 5.8%, P value = 0.002).Almost three fold 
higher (69%) rate of SBP in cases of liver cirrhosis with 
ascites was reported by Bajaj JS et al12.In a study by 
Miozzo SA et al,13 out of 151 patients SBP was developed 
in 22.5% patients.In one study by Hayat MK et al,14 
frequency of SPB was 32% in patients of cirrhosis with 
ascites using PPI.daSilvaMiozzo SA15 study showed that 
among PPI users, SBP was present in 30.2% cases. Hayat 
MK et al14 reported frequency of SBP in cases of liver 
cirrhosis with ascities using PPI was 32%. In same study 
SBP was present in 29.3% male patients and in 33.9% 
female patients.While in our study male patients were 74 
(38.54%) and female patients were 118 (61.46%).Total 13 
(17.57%) male patients and 25 (21.19%) female patients 
found with SBP. But insignificant association was found 
between SBP and gender (P value 0.540).In our study, 
hepatitis B was positive in 84 (43.75%) patients and 
hepatitis C was positive was positive in 101 (52.60%) 
patients and 7 (3.65%) patients were alcoholic.Among the 
hepatitis B and C positive patients, SBP was found in 15 
(17.86%) patients and 23 (22.77%) patients 
respectively.But association of SBP with etiology was found 
statistically insignificant with p value 0.288.In one study by 
Miozzo SA et al,13 HCV was present in 36.2% patients 
while alcohol abuse noted in 25.6% patients. 
 

CONCLUSION 
 

Results of present study showed a higher rate of SBP in 
cases of liver cirrhosis with ascites using PPI.Results of this 
study also revealed that development of SBP was not 
significantly associated with advancing age, gender, 
etiology.Significant association of SBP with duration of 
disease was found. 
 

REFERENCES 
 

1. Ratelle M, Perreault S, Villeneuve JP, Tremblay L. 
Association between proton pump inhibitor use and 
spontaneous bacterial peritonitis in cirrhotic patients with 
ascites. Canadian Journal of Gastroenterology and 
Hepatology. 2014;28(6):330-4. 

2. Koulaouzidis A, Bhat S, Karagiannidis A, Tan WC, Linaker 
BD. Spontaneous bacterial peritonitis. Postgraduate medical 
journal. 2007 Jun 1;83(980):379-83. 

3. Scarpellini E, Valenza V, Gabrielli M, Lauritano EC, Perotti 
G, Merra G, Dal Lago A, Ojetti V, Ainora ME, Santoro M, 
Ghirlanda G. Intestinal permeability in cirrhotic patients with 

and without spontaneous bacterial peritonitis: is the ring 
closed?. American Journal of Gastroenterology. 2010 Feb 
1;105(2):323-7. 

4. Fiuza C, Salcedo M, Clemente G, Tellado JM. In vivo 
neutrophil dysfunction in cirrhotic patients with advanced 
liver disease. The Journal of infectious diseases. 2000 Aug 
1;182(2):526-33. 

5. Martinsen TC, Bergh K, Waldum HL. Gastric juice: a barrier 
against infectious diseases. Basic & clinical pharmacology & 
toxicology. 2005 Feb;96(2):94-102. 

6. Bavishi C, Dupont HL. Systematic review: the use of proton 
pump inhibitors and increased susceptibility to enteric 
infection. Alimentary pharmacology & therapeutics. 2011 

Dec;34(11‐12):1269-81. 
7. Goel GA, Deshpande A, Lopez R, Hall GS, van Duin D, 

Carey WD. Increased rate of spontaneous bacterial 
peritonitis among cirrhotic patients receiving pharmacologic 
acid suppression. Clinical Gastroenterology and Hepatology. 
2012 Apr 1;10(4):422-7. 

8. Robinson M, Horn J. Clinical pharmacology of proton pump 
inhibitors. Drugs. 2003 Dec 1;63(24):2739-54. 

9. Chavez-Tapia NC, Tellez-Avila FI, Garcia-Leiva J, 
Valdovinos MA. Use and overuse of proton pump inhibitors 
in cirrhotic patients. Medical Science Monitor. 2008 Aug 
29;14(9):CR468-72. 

10. Khan T, Khan W, Iqbal S. Frequency of spontaneous 
bacterial peritonintis in chronic liver disease patients using 
proton pump inhibitors. Professional Med J 2020; 27(3):455-
460. DOI: 10.29309/TPMJ/2020.27.3.968 

11. Min YW, Lim KS, Min BH, Gwak GY, Paik YH, Choi MS, Lee 
JH, Kim JJ, Koh KC, Paik SW, Yoo BC, Rhee PL. Proton 
pump inhibitor use significantly increases the risk of 
spontaneous bacterial peritonitis in 1965 patients with 
cirrhosis and ascites: A propensity score matched cohort 
study. Aliment PharmacolTher 2014; 40: 695-704. 

12. Bajaj JS, Zadvornova Y, Heuman DM, Hafeezullah M, 
Hoffmann RG, Sanyal AJ, Saeian K. Association of proton 
pump inhibitor therapy with spontaneous bacterial peritonitis 
in cirrhotic patients with ascites. AmJGastroenterol. 2009; 
104(5):1130-4. Doi: 10.1038/ ajg.2009.80. 

13. Miozzo SA, John JA, Appel-da-Silva MC, Dossin IA, Tovo 
CV, Mattos AA. Influence of proton pump inhibitors in the 
development of spontaneous bacterial peritonitis. World 
journal of hepatology. 2017 Dec 18;9(35):1278. 

14. Hayat MK, Shah ZH, Hayat MF, Imran MY, Qureshi IH. 
Comparative Study of Spontaneous Bacterial Peritonitis in 
Cirrhosis Patients Managed with and without Proton Pump 
Inhibitors.PJMHS 2018;12(2):598-601. 

15. da Silva Miozzo SA, Tovo CV, John JA, de Mattos AA. 
Proton pump inhibitor use and spontaneous bacterial 
peritonitis in cirrhosis: An undesirable association? Journal 
of hepatology 2015;63(2):529-30. 

 

 


