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Abstract

Cryptococcal meningitis is one of the major complications affecting the central nervous sys-
tem of patients suffering from AIDS. The results of treatment, when following current recommenda-
tion are still unsatisfactory.

Objective : This study aimed to evaluate the efficacy of a higher than recommended dose
of oral fluconazole and itraconazole as consolidation therapy for cryptococcal meningitis in AIDS
patients.

Design and Method : HIV infected patients with primary cryptococcal meningitis, who had
been treated initially with amphotericin B for 2 weeks were included in this study. They were ran-
domized into two groups, to receive either fluconazole 600 mg daily or itraconazole 600 mg daily for
10 weeks. The response towards the two different treatments was clinically defined to be successful,
if after 10 weeks of treatment no clinical symptoms and signs of meningitis remained and the
cerebrospinal fluid (CSF) fungal culture was negative.

Results : The trial was performed from April 1999 to April 2000 at Srinagarind Hospital,
Khon Kaen, Thailand. At the beginning of the trial 44 cases were selected, but only 35 patients proved
to be suitable for the final evaluation of the study. Out of those, 19 cases were assigned to the fluco-
nazole and 16 cases to the itraconazole group. Ten weeks after treatment, all patients clinically
recovered completely. The CSF sterilization rate for the fluconazole group and for the itraconazole
group were 100 and 94 per cent respectively. The Fisher’s exact test showed no significant difference
in the CSF sterilization rate between both groups (p = 0.26).

Conclusion : The result of this study indicates that treatment with either 600 mg per day
of fluconazole or itraconazole as consolidation treatment have the same efficacy for AIDS patients
suffering from cryptococcal meningitis. The results of this study also suggest, comparing the result of




294 P. MOOTSIKAPUN et al.

MOOTSIKAPUN P, CHETCHOTISAKD P,

J Med Assoc Thai 2003; 86: 293-298

this trial with the results of similar trials published somewhere else, that treatment with the higher
doses may be superior to treatment regimens using lower doses, as can be judged from the clinical
outcome and the results of the mycological cultures.
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Cryptococcal infection is the most common
fungal infection of the central nervous system in HIV-
infected patients worldwide(1). In Thailand, crypto-
coccal meningitis, as a complication of AIDS, occurs
in 24 per cent of cases(2). It aggravates the illness
significantly and often is the ultimate cause of death
for those suffering from AIDS. Up to now, the results
of treatment of this infection is still unsatisfactory.
Initially, amphotericin B with or without 5- flucy-
tosine was given for a period of 4-6 weeks as the gold
standard of treatment of cryptococcal meningitis in
AIDS patients(3:4). However, the relapse rate is very
high, if no additional maintenance therapy is given.
Moreover, because of the high toxicity of ampho-
tericin B, attempts were made to shorten the time of
giving amphotericin B in order to avoid exposing the
patient to the toxic effects of the drug too long, and
instead treatment was continued by giving oral tria-
zole. Presently the treatment of AIDS patients suffer-
ing from cryptococcal meningitis consists of 3 phases
(5): Acute induction therapy with amphotericin B with
or without 5- flucytosine; a consolidation phase with
oral fluconazole or itraconazole 400 mg/day, and a
maintenance phase with fluconazole 200 mg/day life-
long. According to the previous clinical study of Van
Der Horst et al(6) amphotericin B (0.7 mg/kg/day) plus
5- flucytosine (150 mg/kg/day) for 2 weeks resulted
in a CSF sterilization rate of only 50 per cent. After
fluconazole 400 mg/day or itraconazole 400 mg/day
was given for 10 weeks the CSF sterilization rate was

70 and 80 per cent respectively. It can be assumed
that a high CSF sterilization rate may result in a low
relapse rate, therefore higher doses of oral triazole
may be beneficial. This study aimed to investigate,
whether an increase in the dose of fluconazole and
itraconazole to 600 mg/day would result in a higher
CSF sterilization rate and decline of clinical symp-
toms and signs of meningitis. It also tested whether
one treatments was superior to the other.

MATERIAL AND METHOD
Study population

This study was performed as an open ran-
domized trial from April 1999 to April 2000 at
Srinagarind Hospital, Khon Kaen, Thailand. The cri-
teria used for enrollment in the study was to be
an HIV-positive patient, aged 18 years or older with
a primary episode of cryptococcal meningitis. All
patients had a positive CSF culture of Cryptococcus
neoformans and completed 14 days of amphotericin
B 0.~mg/kg/day treatment before entering the study.
Patients were excluded, if they had been treated for
cryptococcal infection before, could not tolerate oral
triazole, received drugs which may interfere with
triazole, such as rifampicin, phenylhydantoin, H2-
blocker, or did not come for follow-up.

Treatment and evaluation
The medical history and basic data of patients
were collected. The clinical symptoms and signs were
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assessed and cerebrospinal fluid cultures for bac-
terial and fungal infections were performed as base-
line data. Patients were randomized by blocks of four
into two groups; one group received oral fluconazole
600 mg/day and the other itraconazole 600 mg/day.
The duration of the consolidation treatment phase was
10 weeks. Clinical assessments and lumbar punctures
were performed. Cerebrospinal fluid was obtained for
the analysis of bacterial and fungal cultures. Each
group was given fluconazole 200 mg/day or itraco-
nazole 200 mg/day as maintenance therapy life long.
The recommendation to give maintenance therapy life
long is the standard procedure in order to prevent
relapses. Because it is known that the toxicity of the
drugs is low, laboratory tests were optional, and only
done if it was suspected that adverse events occurred
because of the drug used. The therapy was discon-
tinued prematurely if the patients wished so, or the
drug seemed to have a toxic effect.

Statistical analysis

This study aimed to demonstrate the effi-
cacy of a higher dose of fluconazole and itraconazole
in treatment of AIDS-associated cryptococcal menin-
gitis compared to the published studies. As a secon-
dary endpoint, this study also intended to test the
hypothesis that 600 mg/day fluconazole are superior
to itraconazole 600 mg/day in achieving CSF culture
conversion. Assuming a CSF culture conversion rate
of 100 per cent for fluconazole after 10 weeks of
therapy versus 70 per cent for itraconazole with a
dose of 600 mg/day, the sample size of 16 patients
for each group should allow a statistically significant
conclusion (two-sided p = 0.05, power = 80%). If 20
per cent of patients was expected to drop out, the
patients enrolled in each arm should be 20 cases.
Differences in proportions between groups were
analyzed by using the Fisher’s exact test. A p-value
of < 0.05 was considered to indicate a statistically
significant difference between groups.

RESULTS

Forty-four patients with cryptococcal menin-
gitis suffering from AIDS (31 males and 13 females),
in the age range of 25-59 years (median: 32 years)
were enrolled into the study. Twenty-two patients
were assigned to receive oral fluconazole 600 mg/day
and itraconazole 600 mg/day and the outcome of the
study was measured after 10 weeks of treatment. At
entry into the study, clinical parameters and CSF
fungal culture results are shown in Table 1. The
fluconazole group had a higher male sex and positive
CSF fungal culture than the itraconazole group but
was not statistically significant. CSF cultures, after 2
weeks of amphotericin B treatment, were done before
the patients entered the study. Results of the CSF
cultures could not be obtained for one case in the
fluconazole group and for 3 cases in the itraconazole
group. The remaining CSF cultures had positive
results for 57.1 per cent of cases in the fluconazole
group and for 31.5 per cent of cases in the itraco-
nazole group. (Table 1).

During the 10 weeks of treatment, 9 cases
were lost to follow-up, 3 cases in the fluconazole
group and 6 cases in the itraconazole group. Clinical
and mycological assessment were done in the remain-
ing 19 cases of the fluconazole group and in the
remaining 16 cases of the itraconazole group. All of
the patients in both groups had no clinical symptoms
and signs of active cryptococcal meningitis after 10
weeks of maintenance treatment. There were no
adverse effects during the study period. The results
of the CSF fungal cultures were 100 per cent negative
for the fluconazole group, and 94 per cent negative
for the itraconazole group. There was no statistically
significant difference between both groups by apply-
ing the Fisher’s exact test (p = 0.26) (Table 2).

DISCUSSION
Cryptococcal meningitis is a devastating
complication in AIDS patients that requires long-term

Table 1. Demographic and CSF fungal culture data at the entry.
Fluconazole Itraconazole P
Age (mean + SD), years 32.1+4.8 374 +438 0.44
Male (%) 81.8 59.0 0.09
Positive CSF fungal culture (%) 57.1 315 0.10
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therapy with little hope of a final cure. The Infectious
Disease Society of America recommends induction
treatment with amphotericin B for an initial period
of two weeks followed by 10 weeks of oral triazole,
either fluconazole or itraconazole at doses of 400
mg/day, followed by maintenance therapy with fluco-
nazole of 200 mg/day lifelong. The CSF sterilization
rates after 10 weeks of oral fluconazole and oral
itraconazole were 70 and 80 per cent respectively for
this regimen. The clinical beneficial responses for
both groups were comparable in that 80 and 90 per
cent of patients were symptom free. If a positive
fungal culture persists, this may result in a relapse
during the maintenance therapy. Using the comparably
low dose of oral triazole as recommended by the
Infectious Disease Society of America, the positive
CSF cultures are still quite high. This study aimed to
test the efficacy of a higher dose of oral fluconazole
and oral itraconazole therapy for treatment during the
consolidation phase of cryptococcal meningitis in
HIV-positive patients, in order to achieve a higher
negative CSF culture outcome. Therefore, the myco-
logical success was determined by negative fungal
cultures of cerebrospinal fluid after the completion
of the study.

All of the 35 cases had a beneficial clinical
response. Treatment was successful that all 19 cases
(100%) the fluconazole group and 15 of 16 cases

Table 2. CSF fungal culture after 10
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(94%) of the itraconazole group had negative CSF
cultures after 10 weeks. The difference between the
groups was not statistically significant (p = 0.26).

The study of Van der Horst et al(6) com-
pared the efficacy of oral fluconazole and oral itraco-
nazole treatment at doses of 400 mg/day for 10 weeks
in cryptococcal meningitis in AIDS patients. The
cerebrospinal fluid culture had negative results in 72
per cent (n = 151) of the fluconazole and in 60 per
cent (n = 155) of the itraconazole group. Clinical res-
ponse was similar between fluconazole and itraco-
nazole. When comparing the results of the study under-
taken by Van der Horst et al(6) and Moskovitz et al
(7) with the present study, using higher doses of
fluconazole and itraconazole, the clinical outcome
and CSF sterilization rate seemed to be better for the
Thai patients (Table 3).

However, the present study involved a rather
limited number of patients. The somehow more
favorable result in terms of the clinical outcome and
the CSF sterilization rate with higher doses of fluco-
nazole may be explained by the dose dependent effect
of oral triazoles. /n vitro data suggest that an increase
in the dose of fluconazole and itraconazole results
in an increase of the plasma peak and the CSF con-
centration of the drug as well as an enlargement of
the area under the curve(8). Another clinical trial,
using rather high doses of fluconazole up to 2,000

weeks of fluconazole or itraconazole

treatment.
Group Fungal cultures
Number of % Number of %
positive cases negative cases
Fluconazole 0 0 19 100
Itraconazole 1 6 15 94

Table 3. Comparison of the efficacy of fluconazole and itraconazole as consolidation

therapy.

Trial Agent/dose No. of patients Mycologic response

Van Der Horst et al Fluconazole 400 mg/day 151 72
Itraconazole 400 mg/day 155 60

Moskovitz et al Fluconazole 400 mg/day 40 41
Itraconazole 400 mg/day 33 38

The present study Fluconazole 600 mg/day 19 100
Itraconazole 600 mg/day 16 94
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mg/day in the treatment of cryptococcal meningitis
in AIDS, with doses of 800 mg, 1,200 mg, 1,600 mg,
and 2,000 mg/day had a beneficial response rate after
12 weeks of 11 per cent, 37 per cent, 62 per cent and
62 per cent(9). The success rate increased between
65 to 87 per cent when each dosage of fluconazole
was combined with 5-flucytosine. Dose dependent
effect of itraconazole is less than for fluconazole and
exceeding the highest recommended dose of 600 mg/
day, the pharmacokinetics are non-linear.

In conclusion, both fluconazole and itraco-
nazole, given as an oral dose of 600 mg/day are highly
effective for the treatment of cryptococcal meningitis
in AIDS patients. When the results of the present
study are compared to studies undertaken with lower
doses for treatment, it seems that the regime used in
the present study is superior. The limitation of the
present study is the low number of patients involved

and that there was no direct comparison with groups
of patients receiving 400 mg and 600 mg of triazole.
Since cryptococcal meningitis is a major complica-
tion in AIDS, more clinical studies to evaluate the
optimal dose of oral triazole as treatment should be
undertaken.
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