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Abstract
Penicillium marneffei  (P.  marneffei ) infection usually 
occurs with skin, bone marrow, lung or hepatic involve-
ment. However, no cases of P.  marneffei  infection with 
chylous ascites have been reported thus far. In this re-
port, we describe the first case of acquired immune de-
ficiency syndrome (AIDS) which has been complicated 
by a P.  marneffei  infection causing chylous ascites. We 
describe the details of the case, with an emphasis on 
treatment regimen. This patient was treated with am-
photericin B for 3 mo, while receiving concomitant ther-
apy with an efavirenz-containing antiretroviral regimen, 
but cultures in ascitic fluid were persistently positive for 
P.  marneffei . The infection resolved after treatment with 
high-dose voriconazole (400 mg every 12 h) for 3 mo. 
P.  marneffei  should be considered in the differential di-
agnosis of chylous ascites in human immunodeficiency 
virus patients. High-dose voriconazole is an effective, 
well-tolerated and convenient option for the treatment 
of systemic infections with P.  marneffei  in AIDS patients 
on an efavirenz-containing antiretroviral regimen.
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INTRODUCTION
Penicillium marneffei (P. marneffei) infection now represents 
one of  the most common acquired immune deficiency 
syndrome (AIDS)-defining opportunistic infections in 
endemic areas of  Southeast Asia[1-3]. The infection is as-
sociated with a high mortality rate if  timely treatment 
with appropriate antifungal drugs is not administered[2,4]. 
P. marneffei usually occurs with skin, bone marrow, lung or 
hepatic involvement; however, no cases of  P. marneffei in-
fection with chylous ascites have yet been reported. In this 
report, we describe the first case of  AIDS which has been 
complicated by a P. marneffei infection causing chylous as-
cites. We describe the details of  the case with emphasis on 
treatment regimen. 

CASE REPORT
A 47-year-old man, a native of  Yunnan province, south-
west China, infected with human immunodeficiency virus 
(HIV) who had a CD4 cell count of  66 cells/μL had a 
1-year history of  intermittent fever and a 6-mo history of  
abdominal distension. Culture of  blood and ascitic fluid 
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revealed P. marneffei. He was diagnosed with AIDS and P. 
marneffei infection. He had received antiretroviral therapy 
(ART) with stavudine (30 mg twice daily), lamivudine 
(300 mg once daily) and efavirenz (600 mg daily before 
bedtime). He was treated with amphotericin B 25 mg/d 
which was continued for 3 mo, but his condition did not 
improve. Persistent abdominal distension remained, so 
paracentesis was performed periodically to relieve the 
symptoms. Cultures in ascitic fluid were persistently posi-
tive for P. marneffei. He came to our hospital for further 
management. Examination revealed the presence of  
shifting dullness and paracentesis confirmed diagnosis 
of  chylous ascites. Total serum protein, albumin, total 
cholesterol and triacylglycerol were 65.80 g/L, 37.70 g/L, 
3.92 mmol/L and 0.95 mmol/L, respectively. The ascitic 
fluid had a milky appearance(Figure 1A) and showed 270 
white blood cells/μL with 60% multinucleated cells and 
40% lymphocytes, triglyceride 13.59 mmol/L (normal 
range ﹤1.70 mmol/L), and total protein 31.5 g/L. No 
malignant cells were found on pathology. Chest com-
puter tomography scan showed no abnormalities while 
abdominal magnetic resonance imaging showed hepato-
splenomegaly with ascites (Figure 1B). Treatment with 
oral voriconazole (400 mg every 12 h) was started and 
was continued for 3 mo. He continued on ART (stavudine, 
lamivudine and efavirenz), but he was recommended to 
take a lower dose of  efavirenz (300 mg once daily before 
bedtime). In order to monitor efficacy and side effects, 
we performed therapeutic drug concentration monitoring 
(TDM) of  both voriconazole and efavirenz. The results 
showed that the peak and trough concentrations of  vori-
conazole were 2.31 mg/L and 1.42 mg/L, respectively 
and the peak and trough concentrations of  efavirenz 
were 3720 ng/mL and 2680 ng/mL, respectively. While 
on voriconazole, he improved. All disease-related clinical 
symptoms and signs gradually disappeared. Fungal cul-
tures of  chylous ascites became negative after receiving 2 
wk of  voriconazole treatment. The values of  laboratory 
tests including electrolytes, renal function and transami-
nases were within normal ranges during treatment. The 
infection resolved after treatment with voriconazole for 
3 mo and was discontinued when recovery was thought 

to be achieved. He was recommended to take a normal 
dose of  efavirenz (600 mg once daily) after discontinua-
tion of  voriconazole. Six months after initiation of  ART, 
his CD4 cell count rose to 110 cells/μL. He refused to 
receive secondary prophylaxis with antifungal drugs. No 
relapse was found in an 8-mo follow-up. 

DISCUSSION
Prior to the epidemic of  AIDS, penicilliosis was a rare 
event. The incidence of  this fungal infection has in-
creased markedly during the past few years, paralleling 
the incidence of  HIV infection[1]. In China, P. marneffei 
infection is endemic in Guangdong, Guangxi, Yunnan, 
HongKong and Taiwan[5-7]. In recent years, with the in-
crease of  HIV infection, cases have been reported from 
non-endemic regions[3,8].

Chylous ascites is a rare complication of  AIDS. It is 
caused by the leakage of  chyle into the peritoneum due 
to rupture or obstruction of  the thoracic duct. P. marneffei 
is a systemic fungal infection which usually occurs with 
skin, bone marrow, lung or hepatic involvement. This pa-
tient is the first case of  AIDS which has been complicat-
ed by a P. marneffei infection causing chylous ascites. This 
case suggests that P. marneffei should be an important 
differential diagnosis in chylous ascites in HIV patients, 
especially in visitors to, or residents of, endemic areas for  
P. marneffei.

The recommended treatment for P. marneffei is am-
photericin B for 2 wk, followed by oral itraconazole for 
a subsequent duration of  10 wk[9]. ART should be ad-
ministered simultaneously to improve outcome[9], but 
avoiding adverse drug interactions between antifungals 
and antivirals is also important as these can complicate 
therapy. This patient had failed to respond to initial am-
photericin B treatment. P. marneffei is highly susceptible 
to miconazole, itraconazole, ketoconazole, and 5-flu-
cytosine. Amphotericin B has intermediate antifungal 
activity[9] which means some patients may not respond to 
treatment with it. Up to now, alternative treatment op-
tions for penicilliosis have not been established. A small 
case series[10] reported good outcomes with voriconazole 
in AIDS patients with systemic P. marneffei infections, but 
none of  the patients in that study received ART simul-
taneously. Efavirenz is a mixed inducer and inhibitor of  
CYP3A4, 2C9 and 2C19. Concomitant use of  itracon-
azole and efavirenz may result in subtherapeutic levels of  
itraconazole[9], so use of  an alternate antifungal treatment 
may be necessary. Alternatively efavirenz can be replaced 
with a noninducing class of  antiretrovirals. The limited 
number of  antiviral drugs limits the choice of  treatment 
of  AIDS in China. We chose voriconazole as the alterna-
tive treatment option for penicilliosis. Voriconazole is 
metabolized primarily by CYP2C19, as well as CYP2C9 
and CYP3A4[11]. Voriconazole is also known to inhibit 
these enzymes[11], and the manufacturer reports an exten-
sive list of  drugs that interact with voriconazole. Efavi-
renz reduces the plasma concentration of  voriconazole 
which increases the plasma concentration of  efavirenz, 
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Figure 1  The auxiliary examination for the patient. A: The ascitic fluid had a 
milky appearance; B: Abdominal magnetic resonance imaging showed hepato-
splenomegaly with ascites.
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thus dose adjustments for voriconazole and efavirenz 
may be needed if  concomitant use of  these two agents 
is necessary[9]. It is recommended that clinicians increase 
voriconazole to 400 mg every 12 h and decrease efavirenz 
to 300 mg once daily before bedtime[9]. Therefore, we in-
creased the voriconazole dose to 400 mg twice daily and 
decreased the efavirenz dose to 300 mg once daily before 
bedtime. 

A relationship between progression of  fungal infec-
tion and voriconazole concentrations was demonstrated 
in several studies[12-14]. They showed that monitoring vori-
conazole concentration and adjusting dosage to attain an 
appropriate plasma concentration is necessary to ensure 
antifungal effect and to avoid toxicity. TDM represents 
an important process to optimize the outcome of  immu-
nocompromised patients receiving triazoles[15]. The pa-
tient was treated with amphotericin B followed by 3 mo 
of  high-dose voriconazole therapy, which resulted in a 
clinical cure. Treatment with high-dose voriconazole was 
well tolerated, with no discontinuations caused by drug-
related adverse events. The patient also received ART 
containing low-dose efavirenz, without any relapse of  P. 
marneffei infection. Treatment with low-dose efavirenz in 
this patient was also effective, with clinically significant 
increases in his CD4 counts. The results of  this study 
suggest that high-dose voriconazole is an effective, well-
tolerated, and convenient option for the treatment of  
systemic infections with P. marneffei in AIDS patients on 
efavirenz-containing ART. There may be a role for vori-
conazole and efavirenz serum concentration monitoring 
to ensure therapeutic efficacy when the drugs are used 
concomitantly.

All patients who successfully complete treatment for 
penicilliosis should receive oral itraconazole as mainte-
nance therapy to prevent relapse[9]. Discontinuation of  
secondary prophylaxis is recommended for AIDS patients 
who receive ART and have CD4 count > 100 cells/μL for 
> 6 mo [9]. This patient did not receive secondary prophy-
laxis with antifungal drugs. He had a CD4 count > 100 
cells/μL 6 mo after initiation of  ART. During the follow-
up, no relapse of  the fungal infection was observed.

In conclusion, this case report indicates that penicil-
liosis marneffei should be considered in the differential 
diagnosis of  chylous ascites in HIV patients. High-dose 
voriconazole is an effective, well-tolerated, and conve-
nient option for the treatment of  penicilliosis marneffei 
in AIDS patients on efavirenz-containing ART. Further 
research into alternative treatment options for penicillio-
sis in AIDS patients is required.
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