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Objectives: Pneumocystis jirovecii pneumonia (PCP) incidence is increasing in people without HIV. De-
compensated liver cirrhosis is not currently considered a risk factor for PCP. The aim of this paper is to
describe a case series of patients with decompensated liver cirrhosis and PCP.
Methods: All consecutive patients hospitalized with decompensated cirrhosis and microbiology-confirmed
PCP at Policlinico Modena University Hospital from January 1, 2016 to December 31, 2021 were included
in our series.
Results: Eight patients were included. All patients had advanced-stage liver disease with a model for
end-stage liver disease score above 15 (6/8 above 20). Four were on an active orthotopic liver transplant
waiting list at the time of PCP diagnosis. Five patients did not have any traditional risk factor for PCP,
whereas the other three were on glucocorticoid treatment for acute-on-chronic liver failure. All patients
were treated with cotrimoxazole, except two who died before the diagnosis. Five patients died (62.5%),
four of them within 30 days from PCP diagnosis. Of the remaining three, one patient underwent liver
transplantation.
Conclusion: Although further studies are needed, liver cirrhosis can be an independent risk factor for PCP
in patients with decompensated cirrhosis that is mainly due to severe alcoholic hepatitis and who are on
corticosteroids therapy, and primary prophylaxis for PCP should be considered.
© 2023 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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mune system called cirrhosis-associated immune dysfunction. This
multifactorial entity, caused by an interplay of splenic pooling of

Introduction

Pneumocystis jirovecii pneumonia (PCP) is an opportunistic fun-
gal infection that can be life-threatening, but it is preventable
and treatable if diagnosed in time [1,2]. In recent years, risk fac-
tors other than HIV have been identified, including glucocorticoid
therapy, lymphopenia, hematologic malignancies, solid organ trans-
plantations, and autoimmune diseases [2-4]. Patients with end-
stage liver cirrhosis experience a significant impairment of the im-
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immune system cells, hypersplenism, and increased gut permeabil-
ity [5], may lead to an exhaustion of the immune function.

Liver cirrhosis is not considered a classical risk factor for PCP,
and only a few cases of PCP in this population were described [6-
9]. In this study, we present a case series of patients with decom-
pensated liver cirrhosis and PCP.

Patients and methods

Patients hospitalized with decompensated cirrhosis and
microbiology-confirmed PCP at Azienda Ospedaliero-Universitaria
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for liver failure for at least 6 days before respiratory distress. No-
tably, in our series, although three of eight patients were on corti-
costeroid therapy at the diagnosis, the remaining five patients had
no traditional risk factors for PCP.

These findings are consistent with the idea that decompensated
cirrhosis itself can be considered a cause of acquired immunod-
eficiency [11]. In fact, the impairment of T cell-mediated immu-
nity in patients with liver failure is particularly evident in the sub-
set of patients with severe alcoholic hepatitis who show higher
interleukin-10 levels and lower interferon-y production [5]. More-
over, glucocorticoids therapy, often used in patients with acute-on-
chronic liver failure because it reduces short-term mortality [12], is
a well-known risk factor for PCP [1,2]. For this reason, in these pa-
tients, we could encourage shortening corticosteroid treatment du-
ration when possible. For example, as recently suggested, the Lille
score could help reduce glucocorticoid therapy from 7 to 4 days in
non-responder cases [13].

In this population, PCP might often be misdiagnosed, and there
might be some relevant diagnostic delay, mainly because decom-
pensated cirrhosis is not considered a traditional risk factor for
PCP and there could be other causes of respiratory insufficiency. In-
deed, in our case series, PCP was not immediately suspected, and
once it was, patients had to undergo BAL; thus, median time to
diagnosis reached 24 days, and in two cases, results arrived post
mortem.

Our patients were extremely fragile, and the high mortality rate
reported could be related not only to PCP but also to concomitant
infections and/or transplant delay because they had a high model
for end-stage liver disease score at baseline (median 26.5), and five
of eight had other infections at diagnosis.

This study has several limitations, mainly due to its retrospec-
tive nature; thus, a few data such as lymphocyte subpopulations
are not available. Furthermore, no standardized screening protocol
was in place for the early identification of PCP, potentially lead-
ing to under-diagnosing. Finally, the efficacy and safety of PCP pro-
phylaxis cannot be determined. Nevertheless, our study has some
strengths. Indeed, we believe it is the largest case series of patients
with PCP and end-stage liver disease. We acknowledge that the to-
tal number of cases described in the literature, including ours, is
approximately 20, but infectious complications in this population
are largely underestimated, and further studies are needed. In con-
clusion, this case series suggests that in hospitalized patients with
decompensated cirrhosis mainly due to severe alcoholic hepatitis
and on corticosteroids therapy, PCP should be included among dif-
ferential diagnoses, and eventually, primary prophylaxis should be
considered.
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