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CASE REPORT THE PATIENT

52-year-old man

 SIGNS & SYMPTOMS 

– Hematemesis

– History of cirrhosis

– Persistent fevers

THE CASE 
A 52-year-old man presented to the emergency department after vomiting a large volume of 
blood and was admitted to the intensive care unit. His past medical history was remarkable 
for untreated chronic hepatitis C resulting from injection drug use and cirrhosis without prior 
history of esophageal varices. 

Due to ongoing hematemesis, he was intubated for airway protection and underwent 
esophagogastroduodenoscopy with banding of large esophageal varices on hospital day  
(HD) 1. He was extubated on HD 2 after clinical stability was achieved; however, he became 
encephalopathic over the subsequent days despite treatment with lactulose. On HD 4, the pa-
tient required re-intubation for progressive respiratory failure. Chest imaging revealed a large, 
simple-appearing right pleural effusion and extensive bilateral patchy ground-glass opacities 
(FIGURE 1). 

Thoracentesis was ordered and revealed transudative pleural fluid; this finding, along with 
negative infectious studies, was consistent with hepatic hydrothorax. In the setting of initial de-
compensation, empiric treatment with vancomycin and meropenem was started for suspected 
hospital-acquired pneumonia. 

The patient had persistent fevers that had developed during his hospital stay and pulmo-
nary opacities, despite 72 hours of treatment with broad-spectrum antibiotics. Thus, a diagnostic 
bronchoscopy with bronchoalveolar lavage (BAL) was performed. BAL cell count and differen-
tial revealed 363 nucleated cells/µL, with profound eosinophilia (42% eosinophils, 44% macro-
phages, 14% neutrophils). 

Bacterial and fungal cultures and a viral polymerase chain reaction panel were nega-
tive. HIV antibody-antigen and RNA testing were also negative. The patient had no evidence 
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FIGURE 1 

X-ray revealed right-side pleural effusion (A); CT scan showed  
bilateral ground-glass opacities (B)
A
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Individuals with 
lymphopenia 
and low CD4+  
T-cell counts 
have been 
shown to be at 
increased risk of 
pneumocystis 
pneumonia.

or history of underlying malignancy, autoim-
mune disease, or recent immunosuppressive 
therapy, including corticosteroids. Due to con-
sistent imaging findings and lack of improve-
ment with appropriate treatment for bacterial 
pneumonia, further work-up was pursued.

THE DIAGNOSIS 
Given the consistent radiographic pattern, 
the differential diagnosis for this patient in-
cluded pneumocystis pneumonia (PCP), a 
potentially life-threatening opportunistic 
infection. Work-up therefore included direct 
fluorescent antibody testing, which was posi-
tive for Pneumocystis jirovecii, a fungus that 
can cause PCP. 

Of note, the patient’s white blood 
cell count was elevated on admission  
(11.44 × 103/µL) but low for much of his hos-
pital stay (nadir = 1.97 × 103/µL), with associ-
ated lymphopenia (nadir = 0.22 × 103/µl). No 
peripheral eosinophilia was noted. 

DISCUSSION
PCP typically occurs in immunocompro-
mised individuals and may be related to HIV 
infection, malignancy, or exposure to immu-
nosuppressive therapies.1,2 While rare cases 
of PCP have been described in adults without 
predisposing factors, many of these cases oc-
curred at the beginning of the AIDS epidem-
ic, prior to reliable HIV testing.3-5  

z Uncharted territory. We were confi-
dent in our diagnosis because immunofluo-
rescence testing has very few false-positives 
and a high specificity.6-8 But there were in-
formational gaps. The eosinophilia recorded 
on BAL is poorly described in HIV-negative 
patients with PCP but well-described in HIV-
positive patients, with the level of eosino-
philia associated with disease severity.9,10 
Eosinophils are thought to contribute to pul-
monary inflammation, which may explain 
the severity of our patient’s course.10

A first of its kind case? 
To our knowledge, this is the first report of 
PCP in a patient with cirrhosis from chronic 
hepatitis C virus infection and no other pre-

disposing conditions or preceding immu-
nosuppressive therapy. We suspect that his 
lymphopenia, which was noted during his 
critical illness, predisposed him to PCP. 

Lymphocytes (in particular CD4+ T cells) 
have been shown to play an important role, 
along with alveolar macrophages and neu-
trophils, in directing the host defense against  
P jirovecii infection.1,3,11 Individuals with lym-
phopenia and low CD4+ T-cell counts have 
been shown to be at increased risk of PCP; 
risk increases markedly with CD4+ T cells be-
low 200 cells/µL.11-13 

z Typical risk factors for lymphope-
nia had not been observed in this patient. 
However, cirrhosis has been associated 
with low CD4+ T-cell counts and disruption 
of cell-mediated immunity, even in HIV-
seronegative patients.14,15 There are several 
postulated mechanisms for low CD4+ T-cell 
counts in cirrhosis, including splenic se-
questration, impaired T-cell production 
(due to impaired thymopoiesis), increased 
T-cell consumption, and apoptosis (due to 
persistent immune system activation from 
bacterial translocation and an overall pro-
inflammatory state).16,17 

Predisposing factors guide treatment
Routine treatment for PCP in patients with-
out HIV is a 21-day course of trimethoprim/
sulfamethoxazole (Bactrim). Dosing for 
patients with normal renal function is  
15 to 20 mg/kg orally or intravenously per 
day. Patients with allergy to trimethoprim/ 
sulfamethoxazole should ideally under-
go desensitization, given its effectiveness 
against PCP.  

z Due to a sulfonamide allergy, our pa-
tient was started on primaquine 30 mg/d, 
clindamycin 600 mg tid, and prednisone  
40 mg bid. (The corticosteroid was added 
because of the severity of the disease.) Three 
days after starting treatment—and 10 days 
into his hospital stay—the patient had signifi-
cant improvement in his respiratory status 
and was successfully extubated. He under-
went trimethoprim/sulfamethoxazole desen-
sitization and completed a 21-day course of 
treatment for PCP with complete resolution 
of respiratory symptoms. Follow-up chest ra-
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diograph 2 months later (FIGURE 2) confirmed 
clearance of opacities.

THE TAKEAWAY
PCP remains a rare disease in patients without 
the typical immunosuppressive risk factors. 
However, it should be considered in patients 
with cirrhosis who develop respiratory failure, 
especially those with compatible radiographic 
findings and negative microbiologic evalua-
tion for other, more typical, organisms.           JFP
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FIGURE 2

Follow-up chest x-ray showed a persistent 
right-side effusion with clearance  
of parenchymal opacities 
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