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non-palpable due to the ascites. There were 
no obvious triggers for her encephalopathy, 
such as acute infection, gastrointestinal 
bleeding, bowel obstruction or use of seda-
tives. As shown in the Table, the patient 
had pancytopenia, mildly elevated liver 
enzymes and impaired synthetic function.  

Paracentesis was performed. The ascitic 
fluid cell count was 140 white blood cells 
(WBC)/µl, with 25 polymorphonuclear 
cells (PMN)/µl (18%). Gram stain and bac-
terial cultures were negative. The patient 
was treated with levolac and neomycin.  

Three days after admission, Candida 
albicans was identified in fungal culture 
from peritoneal fluid. Intravenous fluco-
nazole was initiated and the patient was 
sufficiently stabilized to allow extubation. 
After 4 days of treatment the encephalopa-
thy resolved. The subsequent ascitic fluid 
sample revealed 120 WBC/µl with 43 
PMN/µl (36%); Gram stain and cultures 
were negative for both bacteria and fungi. 

Nevertheless, within a few days the 
patient again became encephalopathic 
despite treatment and she died within a 

c andida albicans is a common human 
fungal pathogen [1]. Candida perito-

nitis is usually a disease of critically ill sur-
gical patients [2]. Isolation of fungus from 
ascites in cirrhotic patients is an uncom-
mon event [3] and the clinical significance 
is unknown. We describe the case of a cir-
rhotic patient who presented with hepatic 
encephalopathy. She was diagnosed as 
having spontaneous fungal peritonitis, and 
the subsequent treatment led to a tempo-
rary good clinical response. We review the 
literature and discuss the issues regarding 
the diagnosis and treatment.

Patient descriPtion

A 62 year old woman was admitted to 
the Internal Medicine department due 
to hepatic encephalopathy. She had been 
diagnosed a year earlier as having cirrhosis 
secondary to hepatitis C virus infection. 
Complications included ascites, esophageal 
varices, splenomegaly, hypoalbuminemia 
and hyperbilirubinemia. She had had recur-
rent episodes of hepatic encephalopathy, 
including an episode in the week before 
her admission secondary to Escherichia coli 
infection treated with ertapenem. 

The patient was admitted in a comatose 
state that required intubation. She was 
afebrile and hemodynamically stable. The 
most striking physical finding apart from 
encephalopathy was ascites. The spleen was 

few hours from septic shock attributed to 
extended spectrum beta-lactamase E. coli 
bacteremia. Ascitic fluid was not sampled 
again; the last sample was taken 3 days 
before her death. 

comment

Candida albicans is a common human 
fungal pathogen. It normally serves as a 
harmless commensal yet may function as 
a pathogen among immunocompromised 
patients or secondary to use of intravenous 
catheters [1]. Candida peritonitis is usually 
a disease of critically ill surgical patients. 
It results from hollow viscus perforation 
or the treatment of such an event and is 
associated with significant mortality [2]. 

Isolation of a fungus from ascitic fluid 
in cirrhotic patients is an uncommon event. 
Choi and co-researchers [4] reviewed the 
cases of 21 cirrhotic patients with ascitic 
cultures positive for Candida spp. Ten 
patients with clinical features of peritoni-
tis were described as having spontaneous 
Candida peritonitis, while 11 patients were 
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table 1. Blood tests on admission

componentnormal Patient componentnormal Patient

White blood cell (K/µl)4.8–10.82.5Alkaline phosphatase (U/L)30–120132

Hemoglobin (g/dl)12–169.1Gammaglutamyl 
transpeptidase (U/L)

7–4994

Hematocrit (%)37–4729.1Aspartate aminotransferase (U/L)7–3742

Platelets (K/µl)150–40040Alanine aminotransferase (U/L)0–4047

PT (sec)12.4Amonia (µmol/L)10–6074

PTT (%)80–12777Bilirubin total (mg/dl)0.2–1.53

APTT (sec)21–3225Bilirubin direct (mg/dl)0–0.51

INR1.1Albumin (g/dl)3.5–5.52.2

PT = prothrombin time, PTT = partial thromboplastin time, APTT = activated partial prothrombin time,  
INR = international normalized ratio
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classified as having asymptomatic Candida 
isolated from ascites. None of the patients 
received antifungal therapy. Within 1 year 
of diagnosis all patients with spontaneous 
Candida peritonitis died, compared with 
54.5% in the asymptomatic group. Ascitic 
fluid PMN > 315 cells/µl demonstrated 
100% sensitivity in diagnosing spontane-
ous Candida peritonitis [4]. 

In a recently published study, spontane- 
ous fungal peritonitis was found in 15 of 
416 patients (3.6%) diagnosed with spon-
taneous peritonitis; all of them had a neu-
trophil count of at least 250 cells/µl. Sixty 
percent of the patients received antibiotic 
therapy 90 days prior to the fungal infec-
tion. Nosocomial spontaneous peritonitis 
was significantly more common in the 
spontaneous fungal peritonitis cohort than 
in the spontaneous bacterial peritonitis 
cohort (80% versus 35%, P = 0.0009). Only 
five patients were treated with appropriate 
antifungal therapy, and only one of them 
improved. Patients with spontaneous fun-
gal peritonitis had significantly higher 30 
days mortality than spontaneous bacterial 
peritonitis patients (73% vs. 29%) [5].  

Previously published data included 
patients with a higher ascitic neutophil count  
than in our patient, and most of the patients 

did not receive antifungal treatment. Our 
case is unique because the patient was 
treated appropriately although she had a 
very low neutrophil count, her condition 
improved substantially and the culture 
became negative, suggesting that in her 
case it was truly an infection rather than 
colonization alone. Unfortunately, she died 
a few days later due to septic shock and 
bacteremia. 

Candida peritonitis is a rare complica-
tion in cirrhotic patients. The definition 
of an infection versus colonization and its 
clinical significance and need for appropri-
ate treatment is under debate. After review-
ing the literature, we believe that primary 
fungal peritonitis is under-diagnosed. We 
suggest that in patients at high risk for 
fungal peritonitis (prolonged antibiotic 
therapy, recent hospitalization, and no 
improvement with empiric antibiotic 
therapy) [5] fungal cultures from ascitic 
fluid should be sent to the microbiology 
laboratory, regardless of neutrophil count. 
Empiric antifungal therapy should be con-
sidered in selected severely ill patients.

Patients with this disorder are rare and 
the diagnosis is difficult to ascertain, but 
our case raises the possibility that positive 
fungal cultures from ascitic fluid in cir-

rhotic patients are an indication of infection 
and not simply a harmless colonization, 
and the appropriate treatment should be 
administered. Therefore, larger scale stud-
ies are needed to determine both diagnostic 
and treatment guidelines for this condition. 
It seems, however, that regardless of treat-
ment, Candida peritonitis is associated with 
a poor prognosis in cirrhotic patients.
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Bone marrow transplantation is an effective cell therapy but 
requires myeloablation, which increases infection risk and 
mortality. Recent lineage-tracing studies documenting that 
resident macrophage populations self-maintain independently 
of hematological progenitors prompted us to consider organ-
targeted, cell-specific therapy. Suzuki et al., using granulocyte-
macrophage colony-stimulating factor (GM-CSF) receptor-β-
deficient (Csf2rb−/−) mice that develop a myeloid cell disorder 
identical to hereditary pulmonary alveolar proteinosis (hPAP) in 
children with CSF2RA or CSF2RB mutations, show that pulmonary 
macrophage transplantation (PMT) of either wild-type or Csf2rb-
gene-corrected macrophages without myeloablation was 

safe and well-tolerated. They showed that one administration 
corrected the lung disease, secondary systemic manifestations 
and normalized disease-related biomarkers, and prevented 
disease-specific mortality. PMT-derived alveolar macrophages 
persisted for at least one year, as did therapeutic effects. These 
findings identify mechanisms regulating alveolar macrophage 
population size in health and disease, indicate that GM-CSF is 
required for phenotypic determination of alveolar macrophages, 
and support translation of PMT as the first specific therapy for 
children with hPAP. 
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“it’s not what you look at that matters but what you see”
Henry Thoreau (1817-1862), American author, poet, philosopher, polymath, abolitionist, naturalist, tax resister, development critic, 
surveyor, historian and leading transcendentalist. He is best known for his book Walden, a reflection upon simple living in natural 

surroundings, and his essay Civil Disobedience, an argument for disobedience to an unjust state




