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ABSTRACT
Background: Cryptococcus neoformans
is an encapsulated yeast that is an impor-
tant cause of infection in patients with
human immunodeficiency virus (HIV),
lymphoid malignancies, and in those
receiving corticosteroid therapy. The
spectrum of diseases caused by C neofor-
mans ranges from pulmonary infection
to disseminated disease frequently
involving the central nervous system,
and occasionally skin and bone. Other
extrapulmonary and extraneural sites of
infection are less common. Cryptococcal
peritonitis is an unusual entity, which is
most often encountered in patients with
end-stage renal disease undergoing
ambulatory dialysis.

Case Report: We present a case of cryp-
tococcal peritonitis which developed in a
patient with hepatitis C-related cirrhosis.
As little is know about the relationship
between cirrhosis and cryptococcosis, we
further reviewed the literature of this

unusual but life-threatening relationship.

Discussion: Severe liver disease has not
been fully recognized as a predisposing
factor in the development of cryptococ-
cal infection, particularly cryptococcal
peritonitis, but the scattered case reports
in the medical literature and our case
report augment the association between
the advanced liver disease and crypto-
coccal peritonitis. Therefore, cryptococ-
cal infection should be considered in the
evaluation of these patients with possible
peritonitis.

INTRODUCTION
Spontaneous bacterial peritonitis (SBP)
is a common complication in cirrhotic
patients with ascites. Clinically, it mani-
fests as fever, abdominal pain, and
abdominal tenderness. The diagnosis is
confirmed by presence of >250 neu-
trophils/mm3 in the ascitic fluid and by
demonstration of bacteria on Gram
stained smear or peritoneal fluid
culture.1 Cryptococcus neoformans is an
encapsulated yeast that is an important
cause of infection in patients with human
immunodeficiency virus (HIV) infection,
lymphoid malignancies, and in those
receiving corticosteroid therapy. The
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Table 1. Case reports of patients with liver disease and crypotococcal peritonitis

Ascites fluid
profile
WBC/µ

Risk/predisposing and
Age/Sex/Race Underlying disease factors protein g/L

60/F/C Cirrhosis Antibiotics WBC: 150
(hepatitis C) P: 7 

63/M/C Cirrhosis Upper GI bleeding, WBC: 220
(hepatitis B) antibiotics P: 25

54/M/C Fulminant Corticosteroids, ND
hepatic failure antibiotics

63/M/C Cirrhosis Corticosteroids, WBC: 480
(hepatitis C) antibiotics P: ND 

56/M/C Chronic Corticosteroids ND
active hepatitis 

NA Ventriculoper ND
intoneal shunt

NA Lupus nephritis Upper GI bleeding, ND
antibiotics, steroids

57/M/C Cirrhosis Upper GI bleeding, WBC: 160
(hepatitis B) antibiotics P:6

45/M/C Cirrhosis (hepatitis C) Upper GI WBC: 220
bleeding, antibiotics P: 21

43/M Cirrhosis; Hepatitis C Upper GI WBC: 0
AIDS bleeding, P: 15.2

ascites

39/M Hepatitis B Ascites WBC: 300
and P: 2.4
alcoholic
cirrhosis

42/F Alcoholic Ascites, WBC: 200
cirrhosis; upper GI bleeding P: 1.7
AIDS

F=female, M=Male, C=Caucasian, WBC=white blood cells, D=differential, P=protein, CSF=
cerebrospinal fluid, BAL=broncho-aveolar lavage, GI=gastrointestinal, ND=not done, NA=not available.

continued
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Other
culture
specimens 
showing C
neoformans Therapy Outcome Reference

CSF, blood, Amphotericin, Death Mabee and Mabee2

BAL flucytosine

CSF Amphotericin, Death Poblete3

blood flucytosine

Blood None Death Sabesin and Tallen4

Amphotericin, Death Daly and Porter5

flucytosine

CSF Amphotericin Death Perfect and Durack6

blood, urine

CSF Amphotericin Death Crum and Feldman7

ND Amphotericin Death Watson and Johnson8

NA Amphotericin Death Clift and Bradsher9

CSF, Amphotericin, Improved Present Case
blood fluconazole

(Discharged
home on fluconazole)

Blood, Amphotericin B Death Stiefel et al 10

feces,
sputum

Blood Amphotericin B Death Cleophas et al11

and
fluconazole

Blood _ _ Death Sungkanuparph et al12



Vol. 6, No. 1, 2006 • The Journal of Applied Research46

spectrum of diseases caused by C neo-
formans ranges from pulmonary infec-
tion to disseminated disease frequently
involving the central nervous system,
and occasionally skin and bone. Other
extrapulmonary and extraneural sites of
infection are less common. However,
spontaneous peritonitis caused by C
neoformans is rarely reported. Delayed
diagnosis of cryptococcus peritonitis due
to its rarity and the fact that its presen-

tation is indistinguishable from SBP
often results in fatal outcome. We pres-
ent a case of cryptococcal peritonitis
which developed in a patient with hepa-
titis C-related cirrhosis. We also
reviewed the literature of this unusual
association.

CASE REPORT
A 45-year-old male was admitted to the
hospital complaining of progressive

Table 1. Case reports of patients with liver disease and crypotococcal peritonitis (continued)

Ascites fluid
profile
WBC/µ

Risk/predisposing and
Age/Sex/Race Underlying disease factors protein g/L

34/M Alcoholic Chemotherapy, WBC: 450
cirrhosis, upper GI bleeding P: 1.6
lymphoma

64/F Cirrhosis, Chemotherapy, WBC: 340
hepatitis B, ascites, jaundice P: 1.3
breast cancer

53/F Cirrhosis, Ascites WBC: 470
hepatitis C P: ND

57/F Hepatitis C Corticosteroids ND

39/M Alcoholic cirrhosis Ascites, esophageal WBC: 50
varices P: 4

50/M Hepatitis B, Ascites, jaundice WBC: 3600
subacute hepatic P: 3
failure

44/F Alcoholic cirrhosis Ascites WBC:60
P: 7

NA Cirrhosis Portal hypertension ND

NA Cirrhosis Portal hypertension ND

F=female, M=Male, C=Caucasian, WBC=white blood cells, D=differential, P=protein, CSF=
cerebrospinal fluid, BAL=broncho-aveolar lavage, GI=gastrointestinal, ND=not done, NA=not available.
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weakness, fatigue, increased abdominal
distension, and dyspnea. The patient was
hospitalized 1 month prior to this admis-
sion for variceal bleeding and sponta-
neous bacterial peritonitis. During that
hospitalization, he underwent diagnostic
and therapeutic abdominal paracentesis,
blood transfusion, and treatment with
cefotaxime.

His past medical history was signifi-
cant for end-stage liver disease second-

ary to hepatitis C–induced cirrhosis con-
firmed on biopsy and repeated interven-
tions with abdominal paracentesis for
his recurrent ascites during the previous
2 years. Review of systems revealed a
history of mild confusion. His HIV sta-
tus was known to be negative.

On physical examination, the
patient, a hispanic male, was icteric and
afebrile with normal vital signs. Further
examination demonstrated spider

Other
culture
specimens 
showing C
neoformans Therapy Outcome Reference

Urine -- Death Sungkanuparph et al12

Blood Amphotericin B Death Sungkanuparph et al12

Blood, Amphotericin B, Alive Flagg et al21

muscle biopsy fluconazole

Blood Amphotericin, Death Singh et al22

flucytosine

ND -- Death Albert-Braun et al23

ND -- Death Cleophas et al11

ND -- Death Hoche-Delche et al24

Blood -- Death Jean et al25

Blood -- Death Jean et al25
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angiomas, mild nuchal rigidity, and scler-
al icterus. Abdominal examination
revealed ascites with splenomegaly but
no signs of guarding or rebound tender-
ness. Neurological examination showed
only mild confusion, but no motor or
sensory deficits. Chest radiograph
showed no pulmonary infiltrates.

Abdominal paracentesis revealed
ascitic fluid containing leukocytes
220/µL with 78% lymphocytes and 22%
polymorphonuclear neutrophils; total
protein was 2.1 g/dL. Gram stain and
acid-fast bacilli stains were negative.
Three days later, the patient’s ascitic
fluid culture grew C neoformans.
Subsequent search for disseminated dis-
ease included microbiological studies of
cerebrospinal fluid (CSF), blood, and
urine. Blood and spinal fluid cultures
also grew C neoformans. Serum crypto-
coccal antigen measured by indirect
enzyme immunoassay (EIA) was 1:32
and CSF antigen was 1:640. Crypto-
coccal antigen titer by latex agglutina-
tion of the ascites fluid was 1:4.
Abdominal ultrasound showed
cholelithiasis. This was followed by a
radionucleide scan which revealed cystic
duct obstruction. Percutaneous drainage
of the gall bladder under sonographic
guidance was considered but not per-
formed at that time.

The patient was initially treated with
fluconazole 6 mg/kg intravenously (IV)
and 3 days later was switched to ampho-
tericin B 0.75 mg/kg IV for 9 days due to
lack of change in the clinical picture. His
condition improved and the repeated
ascitic, blood, and CSF cultures were
sterile 12 days later. He was discharged
to home on oral fluconazole. Patient was
alive at the follow up of 6 months.

DISCUSSION AND LITERATURE
REVIEW
Cryptococcal peritonitis is an uncom-
mon infection. The respiratory tract is
considered to be the usual port of entry

of C neoformans. However, the gastroin-
testinal (GI) tract has been proposed as
a potential site either following inges-
tion or possible direct inoculation of C
neoformans into the blood stream fol-
lowing upper GI bleeding or overgrowth
of fungus after antibiotic use.2,3

Review of our case and of previously
reported cases (Table 1) reveals a strik-
ing association between hepatic disease
and cryptococcal peritonitis.2-12,21-25 The
spectrum of hepatobiliary and pancreatic
diseases found in these cases include
hepatocellular carcinoma, liver cirrhosis
either due to alcohol abuse or hepatitis
B or C fulminant hepatitis, polyarteritis
nodosa, gall bladder cancer, and cystade-
nocarcinoma of the pancreas.13,14

Although Candida spp. and
Aspergillus spp. are also known causes
of proven fungal peritonitis, cases due to
cryptococcal peritonitis appear to be
more highly associated with hepatobil-
iary diseases.

Patients with liver disease have an
increased predisposition to infections,
often secondary to impaired phagocytic
function, reduced complement levels,
dysimmunoregulation, corticosteroids, the
need for invasive procedures, use of anti-
bacterial agents, and, possibly, GI bleed-
ing associated with liver disease which
may result in translocation of organisms
from the GI tract to the blood.1,2,15 Such
qualitative or quantitative impairment of
humoral immunity may also increase the
risk of cryptococcosis.10

Proposed mechanisms underlying
the pathogenesis of cryptococcal peri-
tonitis include direct percutaneous inoc-
ulation of contaminating organisms
during repeated paracentesis for man-
agement of ascites, hematogenous
spread from a pulmonary site, and
hematogenous spread from the alimen-
tary tract facilitated by upper GI bleed-
ing. In our patient, previous paracentesis,
antibiotic exposure, and recent upper GI
bleeding occurred within a relatively
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short period of time before development
of cryptococcal peritonitis. These events
raise the possibility of direct percuta-
neous inoculation or the possibility of
translocation of the cryptococci from the
GI site into the blood stream. Casadaval
and Perfect previously suggested the GI
tract as a portal of entry in HIV-infected
patients.16

In patients who have responded to
an initial course of amphotericin, the use
of oral fluconazole improves quality of
life in the ambulatory setting. While
careful monitoring of aspartate amino-
transferase, alanine aminotransferase,
and bilirubin in patients with liver
impairment is warranted for this azole,
the frequency of truly attributable hepa-
totoxicity due to fluconazole remains
acceptably small. Moreover, as only
approximately 15% of fluconazole is
hepatically metabolized, no dosage
adjustment is necessary in patients with
liver disease.17

If not diagnosed and treated
promptly, progressive disseminated cryp-
tococcosis and ultimately death may
ensue. The possible reasons for a delay
in diagnosis and therapy include low
degree of suspicion; lack of classic signs
and symptoms of peritonitis (as in our
case) or even other signs of infection
(lack of fever, absence of signs of
meningismus); absence of characteristic
ascitic fluid examination findings—as
seen in our case where the ascitic fluid
total protein was <2.5 g/dL suggesting a
transudative rather than an exudative
process2; and longer time period for fun-
gal culture to grow. Similarly, the micro-
scopic evaluations and culture tech-
niques are also sub-optimal. Clift and
Bradsher demonstrated that india ink
preparations may be beneficial.9 Runyon
suggested that inoculation of blood cul-
ture bottles containing fungal media
with ascitic fluid at the bedside may pro-
vide an increased yield of ascitic fluid

cultures for microorganisms.18

Diagnostic sensitivity is further
enhanced by performing serum crypto-
coccal antigen testing by latex agglutina-
tion or EIA of serum and CSF. The
positivity of the test in our case supports
the diagnostic utility for early detection
of C neoformans in high-risk patients. A
similar diagnostic suspicion also maybe
warranted in patients receiving peri-
toneal dialysis, where cryptococcal peri-
tonitis has been reported.19

Mortality rate in cirrhotic patients
developing spontaneous cryptococcal
peritonitis is high.10,20 The advanced
hepatic decomposition (cirrhosis), dis-
seminated fungal infection, and delayed
diagnosis may contribute to such high
fatality rates. Clinical suspicion of this
disease may lead to an earlier diagnosis
and a better therapy and outcome.

Severe liver disease has not been
fully recognized as a predisposing factor
in the development of cryptococcal
infection, particularly cryptococcal peri-
tonitis, but the scattered case reports in
the medical literature and our case
report augment the association between
the advanced disease and cryptococcal
peritonitis. Therefore, cryptococcal infec-
tion should be considered in the evalua-
tion of these patients with possible
peritonitis. Abdominal paracentesis with
bedside inoculation of culture medium,
india ink preparations, and serum (CSF,
ascitic fluid) cryptococcal antigen testing
should be included in the evaluation of
infected ascitic fluid in this group of
patients. If discovered from ascitic fluid,
prompt search for disseminated crypto-
coccal infection should be performed.
Amphotericin B followed by oral flu-
conazole may result in successful therapy.
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