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Abstract
AIM
To investigate whether the use of proton pump inhibitors 
(PPIs) increases the incidence of spontaneous bacterial 
peritonitis (SBP) in patients with cirrhosis and ascites.

METHODS
An historical cohort study was carried out in cirrhotic 
outpatients with ascites followed in a specialized clinic 
at a tertiary hospital in Southern Brazil. Patient charts 
were reviewed to collect information on the variables of 
interest as the use of PPIs. Primary outcome was defined 
as development of SBP during the study period. SBP was 
diagnosed based on ascitic fluid polymorphonuclear cell 
count ≥ 250 cells/mm³ without evidence of an intra-
abdominal, surgically treatable source of infection.

RESULTS
Of 738 cirrhotic patients, 582 (58.2% male) were enrolled, 
with mean age of 53.6 ± 12 years. Hepatitis C virus 
infection (36.2%) and alcohol abuse (25.6%) were the 
main etiologies of cirrhosis. The presence of ascites was 
detected in 299 (51.4%) patients during the development 
of the study. Nineteen patients with previous diagnosis of 
SBP undergoing secondary prophylaxis and 22 patients 
with insufficient PPI data were further excluded. Of 258 
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patients with ascites, 151 used PPIs, and 34 developed 
SBP (22.5%). Among 107 non-users of PPIs, 23 deve-
loped SBP (21.5%) (HR = 1.44, 95%CI: 0.85-2.47, P  = 
0.176). The median follow-up time of patients using PPI 
was 27 mo vs  32 mo for non-users. Univariate analysis of 
the risk factors associated with the development of SBP 
revealed a significant association of SPB with the severity 
of liver disease according to the Child-Turcotte-Pugh (CTP) 
score. Multivariate analysis confirmed that CTP score was 
the only independent variable influencing the occurrence 
of SBP. Survival at 60 mo (Kaplan-Meier analysis) was 
similar in users and non-users of PPI, independently of the 
presence of SBP (58.4% vs  62.7% respectively, P  = 0.66). 
For patients with SBP, survival at 60 mo was 55.1%, vs 
61.7% in patients without SBP (P  = 0.34). 

CONCLUSION
In conclusion, the rate of SBP was not significantly dif-
ferent in users or non-users of PPIs in this cohort of 
cirrhotic with ascites.

Key words: Cirrhosis; Bacterial infection; Spontaneous 
bacterial peritonitis; Proton pump inhibitors; Ascites

© The Author(s) 2017. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: The aim of the present study was to investigate 
whether the use of proton pump inhibitors (PPIs) increases 
the incidence of spontaneous bacterial peritonitis (SBP) 
in patients with cirrhosis and ascites. An historical cohort 
study was carried out with cirrhotic patients. The primary 
outcome was development of SBP. Of 258 patients with 
ascites, 151 used PPIs, and 34 developed SBP (22.5%). 
Among 107 non-users of PPIs, 23 developed SBP (21.5%) 
(HR = 1.44, 95%CI: 0.85-2.47, P  = 0.176). In conclusion, 
the use of PPIs does not increase the incidence of SBP in 
patients with cirrhosis and ascites.

Miozzo SAS, 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 J 
Hepatol 2017; 9(35): 1278-1285  Available from: URL: http://
www.wjgnet.com/1948-5182/full/v9/i35/1278.htm  DOI: http://
dx.doi.org/10.4254/wjh.v9.i35.1278

INTRODUCTION
The incidence and severity of bacterial infections have 
been reported to be greater in cirrhotic patients as 
compared to the general population[1]. In fact, there 
is evidence that bacterial infections are the cause of 
death in up to 25% of patients with cirrhosis[2], leading 
to a four-fold increase in mortality in this population[3]. 
Supporting this information, a study conducted in our 
center analyzed 541 consecutively hospitalized cirrhotic 
patients, revealing the presence of infection in 25% 
of the cases. In that study, the mortality of infected 

patients was also four-fold higher as compared to non-
infected patients[4]. In addition, infection may trigger 
other typical complications associated with increased 
morbidity and mortality in cirrhosis[5,6]. 

Spontaneous bacterial peritonitis (SBP) is the 
most characteristic infection in cirrhosis, and prompt 
recognition and treatment are required to reduce the 
associated morbidity and mortality.

Bacterial translocation has been described as a 
key mechanism in SBP development. Small intestinal 
bacterial overgrowth potentially promotes bacterial 
translocation[7,8]. Thus, it has been speculated that 
chronic acid suppression by proton pump inhibitors 
(PPIs) - which favors gastric and duodenal bacterial colo-
nization - may contribute to small intestinal bacterial 
overgrowth and consequently increase the incidence of 
SBP[9]. 

Nevertheless, there is some controversy regarding 
the role of PPIs in SBP. The findings of observational 
studies suggesting PPIs as a risk factor for SBP[10-12] 
have been supported by retrospective studies[13-19] and 
meta-analyses[20,21] providing evidence of increased 
SBP incidence associated with PPI use; however, recent 
studies by Mandorfer et al[22] and Terg et al[23] have not 
observed this relationship. The present study aimed to 
investigate the association of PPI treatment with the 
incidence of SBP in a cohort of outpatients with cirrhosis 
and ascites. 

MATERIALS AND METHODS
This historical cohort study included outpatients with a 
diagnosis of cirrhosis treated in the Portal Hypertension 
Clinic at Hospital Santa Casa de Misericórdia de Porto 
Alegre, a tertiary hospital in the Southern Brazil, bet-
ween March 2005 and March 2014. 

The diagnosis of cirrhosis was confirmed by clinical, 
laboratory, and imaging data, endoscopy or histologic 
examination. Outpatient follow-up of at least 1 year 
was required for inclusion in the study. Primary out-
come was defined as development of SBP during the 
study period.

Patient charts were reviewed to collect information 
on the variables of interest: Age, sex, etiology of 
liver disease, Child-Turcotte-Pugh (CTP) score[24] and 
Model for End-Stage Liver Disease (MELD) score[25], 
comorbidities, continuous medications (including but 
not restrict to PPIs), lifetime, hospital admissions, and 
complications including ascites, SBP, upper gastro-
intestinal bleeding. At each outpatient visit, serum 
levels of albumin, creatinine, bilirubin, platelets, and 
prothrombin time were recorded. 

Exclusion criteria were lack of diagnostic confirmation 
of cirrhosis, co-infection with human immunodeficiency 
virus (HIV), diagnosis of advanced hepatocellular 
carcinoma (beyond the Milan criteria)[26] at the first 
outpatient consultation, and missing clinical data. In 
addition, in patients with ascites at the moment of 
enrolment and those undergoing secondary prophylaxis 
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