
made without a clear adherence to standard indications. 
As a class of ordinarily well tolerated drug, PPIs are 
not free of side-effects and concerns have been raised 
about a possible role for PPIs in predisposing patients to 
an increased risk of bacterial infections and sepsis. As 
evidences of different power are accumulating on this 
topic, prospective studies are needed to reach a more 
universal agreement, but definitely more attention is 
needed by prescribers in being more adherent to the few 
recognized indications for the use of PPIs, particularly in 
patients with liver cirrhosis. Otherwise, doctors could run 
the risk of being accused of “abused” prescription.

Key words: Proton pump inhibitors; Liver cirrhosis; 
Bacterial infection; Sepsis

© The Author(s) 2016. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Many prescriptions of proton pump inhibitors 
(PPIs) are made without adhering to standard recognized 
indications. PPIs are ordinarily well tolerated but are not 
free of side-effects, and, in patients with liver cirrhosis, 
concerns are accruing on a possible role for PPIs in 
increasing the risk of infections and sepsis. As evidences 
of different power are accumulating, prospective studies 
are needed. However, prescribers should put definitely 
more attention in adhering to the recognized indications 
for the use of PPIs, especially in patients with cirrhosis. 
Otherwise, doctors could be responsible for “abuse” of 
prescription.
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Abstract
Proton pump inhibitors (PPIs) represent one of the most 
extensively prescribed classes of drugs in general and 
in patients with liver cirrhosis. Many prescriptions are 
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UPPER DIGESTIVE BLEEDING DISORDERS 
IN CIRRHOSIS
Portal hypertension changes the clinical picture 
of patients with liver cirrhosis causing the most 
untamable complications that set up the clinical 
syndrome of advanced liver cirrhosis, such as 
ascites, porto-systemic encephalopathy, etc. Among 
those, upper gastrointestinal bleeding (UGIB) from 
esophageal varices is one of the most fearsome 
acute complications of liver cirrhosis, and constitutes 
one of the genuine medical emergencies. This is the 
reason why UGIB entails a prompt and appropriate 
management and every effort is attempted by cli
nicians and investigators to predict and, possibly, 
prevent its occurrence[1]. Mortality of UGIB can range 
from 2% to 15%, with re-bleeding rates as high as 
10%-30% in the brief term[2,3]. Indeed, the underlying 
hepatic dysfunction in liver cirrhosis is associated 
with an impaired coagulation capacity, that further 
increases morbidity. Recently, mortality at 90 d after 
UGIB in liver cirrhosis was shown to be significantly 
increased included when bleeding was not due to 
esophageal varices[4].

PROTON PUMP INHIBITORS 
INDICATIONS AND SHORTCOMINGS
Incidentally, proton pump inhibitors (PPIs) are powerful 
agents for controlling gastric acid secretion and 
actually they changed the clinical scenario of peptic 
ulcer disease[5-8]. Thus, assuming a causative role for 
gastric acid production in any UGIB, a very extensive 
use of PPIs is made worldwide in very different clinical 
settings, ranging from peptic ulcer disease to general 
medicine and the more so in liver cirrhosis. Actually, 
acid suppressant drugs and especially PPIs represent 
the most frequently prescribed drugs in chronic among 
patients with liver cirrhosis, ranging from 25% to more 
than 40% of cirrhotic patients in various series. They 
are often prescribed on discharge also from specialized 
tertiary centers to cirrhotic patients who were not 
assuming ulcer healing drugs on hospital admission 
and who lack any proper current indication[9,10]. Indeed, 
the only recognized indications for the use of PPIs - at 
term or in chronic - include very few items, namely: 
Peptic ulcer disease, gastroesophageal reflux disease 
(GERD), non-variceal UGIB, and bleeding prophylaxis 
in selected users of nonsteroidal anti-inflammatory 
drugs (NSAIDs)[11].

Even if usually well tolerated[12], PPIs are not avoid 
of class specific systemic side effects- incidence on the 
order of 1% to 5% - that include headache, diarrhea, 
constipation, nausea, and rash. Recently, they also 
surged as culprit of important drug-drug interactions 
that could reduce the efficacy of life saving drugs[8]. 
Secondary side effects after long term use of PPIs 
include osteoporosis, infections (as will be discussed 

further on) and the formation of gastric polyps/
carcinoids[8,12].

IS THERE A ROLE FOR PPI IN 
PREVENTING UPPER DIGESTIVE 
BLEEDING ACCORDING TO GUIDELINES? 
If we look at the case of patients with liver cirrhosis, 
few and scant specific indications exist for the use 
of PPIs. Benefits are documented only for their use 
in active bleeding from varices - starting before 
and continuing after endoscopic band ligation or 
sclerotherapy - and merely if associated with the 
mainstay of medical treatment of bleeding in cirrhosis 
with vasoconstrictors and antibiotics[13-15]. The efficacy 
of PPIs after endoscopic treatment for the prevention 
of re-bleeding seems to be linked with the reduction 
of the dimensions of post-ligation ulcers[15], then with 
a use limited to a short period of time (2-3 wk after 
band ligation). Conversely, manifestations of portal 
hypertension like congestive gastropathy and not 
actively bleeding esophageal or gastric varices are at 
risk for an inappropriate use of PPIs[16]. Definitely, PPIs 
have been shown recently to be not effective in the 
primary prevention of UGIB in cirrhotic patients[17]. 
Whatsoever, more than 60% of patients with liver 
cirrhosis have been found to have no documented 
indications for the use of a PPI in different published 
series[10,14,16-18], in contrast with the low overall 
prevalence of peptic disease in patients with cirrhosis 
that ranges from 5% to 20% in different populations, 
and reaches a maximum of 28% in the most severe 
patients with decompensated cirrhosis[14]. 

CONCERNS AND WARNINGS: DO PPIS 
INCREASE THE RISK OF INFECTION/
SEPSIS? 
Starting from the early 80’s, evidences are accumulating 
on an increased risk of infections in patients who are 
persistently assuming acid suppressant drugs in different 
clinical settings in the general population[19-23], but also 
in the more definite population of patients with liver 
cirrhosis. In these patients any intercurrent infection 
is at higher risk of evolution into sepsis or severe se
psis, by the addition of any other organ dysfunction 
(mainly the kidney), the deterioration of the same liver 
function and of the overall prognosis[24-26]. Pneumonia, 
Clostridium difficile (C. difficile) and other infectious 
gastroenteritis or cholangitis have been extensively 
studied, where the administration of PPIs also changed 
the pattern of etiologic agents over time[23,27]. The 
mechanisms involved in shaping such predisposition to 
infection and sepsis are supposed to be related, on the 
one hand, to the loss of the modulating effect of the 
acidic gastric secretion on the gut microbiota (favoring 
small intestinal bacterial overgrowth: SIBO). On the 
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other hand, to a possible direct immunosuppressive 
effect of PPIs making patients prone to bacterial 
colonization and translocation[23,28,29]. Whatever the 
underlying mechanistic reason, with the exception of a 
recent metanalysis[12], recent prospective papers have 
shown that PPIs render the cirrhotic patients prone to 
infections and sepsis[18,23,30-35], with a class specific effect 
independent from acidic secretion control. In facts, 
anti-H2 agents had no influence on the risk of infection 
when compared to PPIs[25].

Indeed, in another recent prospective paper, the 
use of a PPI was documented in a rough 80% of 
patients with cirrhosis, and in 50% of those patients 
the prescription was fixed merely to control generic 
abdominal symptoms. Finally, in this population the 
use of PPIs was associated with a trend toward more 
infections in PPI users compared to non-users, and 
resulted independently associated with increased 
overall mortality compared with cirrhotic patients who 
were not assuming PPIs[36].

CONCLUSION
In conclusion, we need to keep in mind - and maybe 
re-discover - the few unquestionable and appropriate 
indications for the use of PPIs, especially when dealing 
with the very fragile population of patients with liver 
cirrhosis (mainly if advanced cirrhosis). This not only 
to reduce and control the pharmaceutical expenditure, 
whoever is the payer, but also in the respect of the 
rules of good medical practice regarding adherence 
to guidelines and recognized indications. Cirrhosis 
constitutively exposes patients to develop more severe 
infections with systemic involvement and other organ 
dysfunction, compared to other patients. Otherwise, 
patients with cirrhosis have a basally reduced gastric 
acid secretion and are exposed to many drug-drug 
interactions. Declining to adhere to the universally 
recognized indications for the use of such an 
extensively prescribed class of drugs could actually 
expose many doctors at the fault of “abuse” in drug 
prescription! 
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