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Disseminated infection with Penicillium marneffei is common in patients infected with human
immunodeficiency virus (HIV) in Southeast Asia. Treatment with amphotericin B alone is effective
but requires a prolonged hospital stay. We conducted an open-label nonrandomized study to evaluate
the efficacy and safety of treatment with amphotericin B at a dosage of 0.6 mg/(kg - d) intraveneously
for 2 weeks, followed by a 400-mg/d dosage of oral itraconazole for 10 weeks. Of the 74 HIV-
infected patients we studied who had disseminated P. marneffei infection, diagnosed by positive
fungal culture and clinical evidence of infection, 72 (97.3%) responded to the treatment. There were
no serious adverse drug effects. It was concluded that the regimen was effective and safe for
treatment of disseminated P. marneffei infection in HIV-infected patients.

Penicillium marneffei, the only dimorphic fungus of the ge-
nus Penicillium, is emerging as an important HIV-related
pathogen in Southeast Asia [1]. Prior to the HIV disease epi-
demic, only a few human infections, mainly originating in
Thailand and southern China, had been described [2, 3]. From
June 1990 to August 1997, 1,115 cases of systemic mycosis
due to P. marneffei were seen in HIV-infected patients at
Chiang Mai University Hospital (Chiang Mai, Thailand) alone.

Infection with P. marneffei in HIV-infected patients is a serious
systemic disease, with fever, anemia, weight loss, and skin lesions
as the major manifestations [1]. The infection is associated with a
high mortality rate if timely treatment with appropriate antifungal
drugs is not given [1]. Drugs that have been used successfully
to treat this infection include parenteral amphotericin B, given
over the period of 6 weeks to 2 months [1-6]. However, in
addition to the need for a prolonged hospital stay, amphotericin
B frequently causes adverse drug effects [7].

The fungus is highly susceptible to itraconazole [8], but
in one small study in which patients with disseminated
P. marneffei infection were treated with itraconazole alone, the
mean interval until fungal cultures became negative for those
who were successfully treated was nearly 2 months [9]. In this
study we evaluated the efficacy of treating disseminated
P. marneffei infection with amphotericin B (0.6 mg/[kg-d])
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for 2 weeks, followed by itraconazole (400 mg/d) taken orally
for 10 weeks.

Patients and Methods
Study Design

The study was approved by the institutional review board
of Chiang Mai University and was carried out at Chiang Mai
University Hospital between November 1993 and January
1996. All HIV-infected adults with disseminated P. marneffei
infection who had given informed consent were included in
this open-label, noncomparative trial. The diagnosis of HIV
infection was made if the patient’s serum was repeatedly reac-
tive to HIV by both ELISA and a gel particle agglutination
test. The diagnosis of P. marneffei infection was made by
isolation of the organism from a clinical specimen (blood
and/or skin biopsy specimen) from a patient with clinical evi-
dence of infection.

Methods of isolation and mycological characteristics of
P. marneffei have been described previously [10]. Patients were
excluded if they were pregnant or breast-feeding; had a history
of allergy to amphotericin B or azole antifungal agents; re-
ceived treatment with systemic antifungal agents, i.e., ampho-
tericin B, flucytosine, ketoconazole, fluconazole, or itracona-
zole during the month prior to enrollment; or received
concurrent treatment with phenytoin, barbiturates, carbamazep-
ine, rifampin, histamine-, receptor blockers, antacids, cortico-
steroids, cytotoxic chemotherapy, or investigational drugs.

The patients were given a 1-mg test dose of amphotericin
B. A dosage of 0.3 mg/(kg-d) was then given if there had
been no serious adverse reaction. A dosage of 0.6 mg/(kg - d)
was used from the second to the 14th day. From the 15th day
to the end of the 12th week, the patients were given two
capsules of itraconazole twice daily. Each capsule contained
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100 mg of the drug. All patients took trimethoprim-sulfameth-
oxazole as primary prophylaxis for Pneumocystis carinii infec-
tion.

Evaluation

Patients were evaluated daily when they were in the hospital.
They were discharged at the end of the second week of treat-
ment and were seen at the outpatient department every 2 weeks.
The final evaluation was at the end of the 12th week. Each
evaluation included assessment of clinical findings.

Culture of a biopsy specimen of a skin lesion, if present,
was performed prior to treatment. A blood culture was per-
formed, and a complete blood cell count and levels of serum
creatinine, aspartate aminotransferase, alanine aminotransfer-
ase, alkaline phosphatase, and bilirubin were determined before
treatment and at the end of the 2nd, 6th, 10th, and 12th week.
A T-lymphocyte subset determination was made before treat-
ment and at the end of the 12th week. Differences between
baseline body weights and CD4" T-lymphocyte counts and
those at the end of the 12th week were tested with Student’s
t-test for paired samples [11].

Response to antifungal treatment was defined as a negative
blood culture for P. marneffei at the end of the 2nd, 6th, 10th,
and 12th week as well as resolution of fever and disappearance
of skin lesions.

Results

Seventy-six patients enrolled. Two were removed from the
study in the 4th week because the diagnoses of P. marneffei
infection were not confirmed by fungal culture. Of the 74 pa-
tients included in the analysis, 64 were male and 10 were
female. Their ages ranged from 19 to 49 years, with a mean
of 29.7 years.

Seventy-two patients acquired HIV infection from heterosex-
ual contact, one acquired it from parenteral drug use, and the
mode of acquisition by the remaining patient was unknown.
None of the patients were receiving antiretroviral therapy at
enrollment. None were given any antiretroviral drugs during
the study. Blood cultures performed before treatment yielded
P. marneffei for 65 patients (88%). For 43 patients, biopsy
specimens of the skin lesions were cultured; 40 of these (93%)
yielded P. marneffei.

The patients presented with systemic signs and symptoms
of disseminated infection. These signs and symptoms were
fever (71 of 74 patients, 96%), weight loss (96%), skin lesions
(85%), generalized lymphadenopathy (85%), hepatomegaly
(65%), and splenomegaly (23%). These clinical findings were
similar to those described in an earlier study [1].

Compliance was assessed by comparing the number of itra-
conazole capsules returned at each visit with the number given
at the previous visit. One-hundred percent compliance was
observed at 344 of the 348 visits (98.8%) for which information
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was available. Evaluation at the end of the 12th week revealed
that 72 patients (97.3%) responded to antifungal treatment.

One of the remaining two patients was lost to follow-up
after the end of the 2nd week of treatment, and the other died
after 10 weeks. He was a 28-year-old man whose fungemia
cleared by the end of the 2nd week. After 4 weeks of treatment
he was afebrile and had gained 4 kg. He died after a few days
of illness, the main features of which were high fever and
chills. An autopsy was not performed and the cause of death
was not known.

By the end of the 2nd week, only 12 patients remained
febrile and 11 patients still had skin lesions. By this time,
fungemia had cleared in all 65 patients whose initial blood
cultures were positive. At the end of the 4th week, no patient
was febrile, and there was complete disappearance of the skin
lesions in all patients. By the end of the 12th week, only two
patients still had cervical lymphadenopathy, three had hepato-
megaly, and none had splenomegaly. The 72 patients seen at
the end of the study had gained an average of 3.3 kg (mean
body weight at the 12th week, 49.6 kg [SD, 7.9]; mean baseline
body weight, 46.3 kg [SD, 7.7]; P = 1.31 X 107°).

The CD4" T-lymphocyte counts at the end of the 12th week
(mean, 70.1/uL [SD, 62.6]) were not different from those ob-
tained before treatment (mean, 63.5; SD, 47.5; P = .33).

Table 1 gives the data pertaining to laboratory abnormalities
and adverse events at enrollment, during treatment, and at the
end of the study. Many patients had abnormal laboratory values
before the beginning of antifungal treatment. During the 12
weeks of treatment, the laboratory abnormality with the highest
incidence (4.99 per 100 person-weeks) was anemia, followed
by an increase in the values of aspartate aminotransferase
(4.12), alkaline phosphatase (3.44), and alanine aminotransfer-
ase (2.84), and leukopenia (2.6). Six patients had an increased
serum creatinine level, three developed thrombopheblitis, and
two each had hypokalemia, rash, and chills.

No patient required any adjustment in the administration of
amphotericin B or itraconazole because of the occurrence of
laboratory abnormalities or adverse events. At the conclusion
of the study, 14 patients still had anemia, and 16 had leukope-
nia; 18, 9, and 11 patients still had an elevated level of aspartate
aminotransferase, alanine aminotransferase, and alkaline phos-
phatase, respectively.

Discussion

Thailand has one of the most serious epidemics of HIV
disease and AIDS. As of June 1997, a cumulative total of
64,594 cases of AIDS had been reported to the Ministry of
Public Health; 23,522 (36%) of these occurred in the upper
northern region of the country [12]. In this region, disseminated
infection with P. marneffei is one of the most common HIV-
related opportunistic infections, accounting for 14% of the ini-
tial clinical presentations of patients with AIDS [13]. Patients
with disseminated P. marneffei infection had been successfully
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Table 1. Laboratory abnormalities and adverse events at admission and during and at the end of the treatment for disseminated Penicillium

marneffei infection in HIV-infected patients.

No. (%) of abnormalities

No. of events per patients

No. (%) of occurrences

Variable at admission (n = 74) observed, during treatment Person-time* Incidence’ at week 12 (n = 72)
Laboratory abnormality
Anemia 35 (47) 16/39 2,243 4.99 14 (19)
Leukopenia 16 (22) 16/58 4,302 2.60 16 (22)
Neutropenia 2(3) 0/72 6,092 0.00 0
Thrombocytopenia 10 (14) 1/64 5,344 0.13 0
In value of
Aspartate aminotransferase 34 (46) 15/40 2,547 4.12 18 (25)
Alanine aminotransferase 15 (20) 17/59 4,197 2.84 9 (12)
Alkaline Phosphatase 28 (38) 14/46 2,845 3.44 11 (15)
Bilirubin 34 2/71 5,928 0.24 0
Creatinine 0 6/74 5,787 0.73 0
Hypokalemia 0 2/74 6,106 0.23 0
Adverse event
Thrombophlebitis 0 3/74 6,020 0.35 0
Rash 0 2/74 6,211 0.23 0
Chill 0 2/74 6,093 0.23 0
Nausea 0 1/74 6,181 0.11 0
Diarrhea 0 1/74 6,246 0.11 0

* Total person-days of follow-up.
" Incidence in 100 person-weeks.

treated with amphotericin B with or without flucytosine [1—
6]. The total dosage of amphotericin B given was 1.4 g to
>2 g over the period of 6 weeks to >2 months [2—6]. A treatment
regimen that requires a shorter hospital stay would decrease the
burden on the already overtaxed health care system.

Prolonged treatment with a high dosage of amphotericin
B is also associated with anemia, decreased renal function,
thrombophlebitis, hypokalemia, chills, fever, headache, nausea,
vomiting, and malaise [7]. In a few cases, treatment with am-
photericin B had to be discontinued because of these adverse
drug effects [8, 14, 15]. Itraconazole, an orally active triazole
antifungal agent, has relatively few adverse drug effects [16]
and is highly active against P. marneffei in vitro [8]. However,
one study in which patients were treated with 400 mg of itraco-
nazole per day for 2 months, followed by 100 mg/d for 1
month, the mean interval between the start of treatment and
sterility of the blood culture was 57 days [9].

Our treatment regimen of a short course of amphotericin B
followed by itraconazole, given on an outpatient basis, was
designed to decrease the length of the hospital stay and the
cost of treatment. Other objectives were to lower the incidence
of adverse drug effects associated with prolonged administra-
tion of amphotericin B and to achieve faster clearance of
fungemia.

Seventy-two patients (97%) responded to the treatment.
Fungemia cleared after 2 weeks in all 65 patients whose blood
cultures were initially positive. In the remaining patients, reso-
lution of fever, skin lesions, lymphadenopathy, hepatomegaly,
and splenomegaly and an increase in weight provided evidence
of response to therapy.

There has been little information on the optimal treatment
for patients infected with P. marneffei, since not many cases
have occurred outside Thailand. We reported our experience
in treating our first 80 patients [8]. Among the 35 patients
treated with amphotericin B in that retrospective study, 27
(77%) responded with clinical and microbiological resolution
of infection; 9 of the 12 patients treated with itraconazole
responded.

The better response rate in our present study may be due to
the fact that diagnoses were made and treatment was begun
earlier in this group of patients. Local physicians have become
more familiar with the disease and patients seek medical care
earlier. In addition, the response rate may have been better than
that among patients treated with itraconazole alone because the
regimen containing amphotericin B sterilized the blood faster.

Patients were infected with P. marneffei in the late stage of
their HIV disease. The average CD4* T-lymphocyte count at
enrollment was 63.5/uL. Many patients in our study had abnor-
mal laboratory values at the beginning of the study. It is difficult
to find out the exact cause of these abnormal values. They may
be due to disseminated P. marneffei infection, other conditions
associated with the late stage of HIV infection, or HIV infection
itself. Patients also developed laboratory abnormalities during
the study, and some still had abnormal values at the end of
treatment.

It was not possible to unequivocally attribute these abnor-
malities to the effects of the administered drugs, specifically
amphotericin B, itraconazole, and trimethoprim-sulfamethoxa-
zole. However, an increased serum creatinine level, hypoka-
lemia, thrombophlebitis, rash, chills, and nausea were not pres-
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ent at the beginning of the treatment and were adverse effects
commonly associated with amphotericin B [7]. In this study,
none of these adverse reactions that were potentially caused
by the treatment regimen were severe, and no adjustment in
the administration of the drug was necessary.

Treatment with amphotericin B for 2 weeks, followed by
itraconazole orally for 10 weeks, is safe and effective, and the
regimen decreases the overall cost of treatment. It is recom-
mended as the treatment regimen of choice for disseminated
P. marneffei infection in HIV-infected patients. In one of our
earlier studies [8], it was found that 12 of 40 patients who
responded to initial therapy relapsed within 6 months. Thus,
we recommend that just as for AIDS patients with cryptococco-
sis or histoplasmosis, secondary prophylaxis should be given
to patients with P. marneffei infection who have responded to
initial treatment. At the Chiang Mai University Hospital, the
patients are given itraconazole (200 mg/d orally) as secondary
prophylaxis for life.
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