Management of Fungal Infections

Management of fungal infections was discussed at the New York meeting by William G.
Powderly, MD, from Washington University School of Medicine, St. Louis, Missouri.

Candidiasis

As related by Dr Powderly, candidiasis is
ubiquitous in patients with advanced HIV
disease, with oral infection being nearly
universal, vaginal infection extremely com-
mon, and esophageal involvement occur-
ring in some 10% to 20% of patients. Local
(clotrimazole troches, nystatin) or systemic
(fluconazole, ketoconazole) treatment of
acute oral candidiasis and systemic treat-
ment of acute esophageal infection are ef-
fective, with systemic treatment probably
being associated with some increase in
time to relapse. Relapse is quite common;
virtually all HIV disease patients with a
CD4+ cell count of 100/uL harbor oral
Candida and it has become clear that nei-
ther acute antitungal therapy nor chronic
suppressive therapy succeeds in eradicat-
ing the organism from the mouth, with
chronic suppression being associated with
changes in flora rather than eradication. Dr
Powderly and colleagues have found that
infection with a new strain of C albicans or
a new species occurs in approximately
50% of patients with recurrence, with the
frequency of novel isolates being associ-
ated with advanced immunosuppression,
low CD4+ cell count, and use of azoles.

Such observations provide an explana-
tion for the emerging problem of clinical
resistance to fluconazole, which, according
to Dr Powderly, is most likely to be seen in
patients with CD4+ cell counts <50/uL
who have had significant prior intermittent
or continuous exposure to the agent. In one
study cited by Dr Powderly, increased flu-
conazole minimal inhibitory concentra-
tions (MICs) of colonizing organisms were
found in patients on chronic azole prophy-
laxis, with approximately 10% having flu-
conazole-resistant strains and fluconazole
resistance being observed in patients re-
ceiving other azoles (Figure 4). Although
clinical resistance is being encountered
sporadically, it is unclear what the fre-
quency of the problem is in this country.
According to Dr Powderly, some European
investigators have cited resistance rates of
40% to 50%, although such rates could be
associated with differences in treatment
practices. Currently, it is unknown whether
resistance is more likely to result from
chronic drug exposure or multiple acute
treatments; this issue currently is being ex-
amined in an ACTG study.

As related by Dr Powderly, although
there are a number of options for treating

fluconazole-resistant candidiasis, none has
emerged as more effective than another.
Typically, different approaches are at-
tempted until the patient responds; in some,
IV amphotericin B is required, with some
of these patients subsequently failing ther-
apy due to resistance to this agent. Higher-
dose fluconazol—eg, up to 800 mg/d—
may be used; Dr Powderly noted that doses
of up to 2 g/d have been used in unsuccess-
ful attempts to treat aspergillosis. Treat-
ment with other azoles may be attempted,
since not all fluconazole-resistant organ-
isms are resistant to other agents. There are
some data to indicate that 20% to 30% of
resistant strains retain in vitro susceptibility
to itraconazole. Oral suspension of nystatin
constitutes another option. Oral amphoteri-
cin B is not available in this country. Flucy-
tosine treatment may also be attempted. Dr
Powderly related that he has observed some
success with the combined use of flucyto-
sine and fluconazole.

Cryptococcosis

Cryptococcosis is observed in 7% to 10%
of patients with advanced HIV disease.
There is continued debate over whether op-
timal initial treatment of cryptococcosis
consists of amphotericin B or an azole,
with there being an apparent trend toward
use of the former. In two small compara-
tive trials in cryptococcal meningitis, am-
photericin B treatment with or without
flucytosine was associated with a 100% re-
sponse rate, whereas fluconazole and itra-
conazole were associated with response
rates of 40% to 50%. However, in a larger

ACTG trial in 194 patients, the response
rate with amphotericin B treatment was
40% versus 34% with fluconazole (P =
0.39). According to Dr Powderly, the lower
response rate with amphotericin B in this
study may have been associated with sub-
optimal dosing or a lower frequency of
concomitant use of flucytosine. Although
there was little difference in response rate,
it was found that cerebrospinal fluid (CSF)
cultures tended to clear more rapidly in
amphotericin B recipients (Figure 5) and
that early mortality was decreased, albeit
nonsignificantly, in these patients. Accord-
ing to Dr Powderly, these findings may
have contributed to concern over the use of
fluconazole in patients with adverse prog-
nostic signs.

Factors associated with greater risk of
mortality in the study were a decreased level
of consciousness at diagnosis, which was
the single most important factor; high CSF
cryptococcal antigen titer (>1:1024); low
CSF white cell count (<20); and younger
age (<35 years). As related by Dr Powderly,
in at least those patients with such signs,
initial treatment currently is optimally begun
with amphotericin B at relatively high doses
(eg, 0.7 mg/kg/d) for 2 to 3 weeks, with the
addition of flucytosine remaining a subject
of study, followed by 10 weeks of flucona-
zole 400 mg/d, and maintenance therapy
with fluconazole 200 mg/d. Although Dr
Powderly maintained that his bias is to im-
plement amphotericin B treatment in all
patients, he suggested that it may be rea-
sonable to consider initial treatment with
fluconazole in patients without adverse
prognostic signs. The approach of initial
amphotericin B treatment followed by flu-
conazole currently is being evaluated in a
large scale ACTG trial, results of which
may be available later in the year.
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Figure 4. Correlation of Candida in vitro susceptibility to fluconazole with prior azole use.
MIC = minimal inhibitory concentration. Data are adapted from Cameron et al. Antimicrob Agents
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With regard to alternatives, one promis-
ing approach may be the combination of
oral fluconazole and flucytosine in initial
treatment. According to Dr Powderly, avail-
able data from an ongoing study of flucon-
azole 400 mg/d and flucytosine 150 mg/kg/d
conducted by the California Collaborative
Treatment Group indicate a mycologic re-
sponse of 75% and a complete clinical re-
sponse of 63% in 32 patients. The early
findings suggest that dose-limiting flucyto-
sine toxicity did not occur in the majority
of patients over 2 to 3 weeks, with discon-
tinuation being required in 28%. Other po-
tential alternatives include itraconazole.
Data from acute and maintenance treat-
ment studies of the agent may be available
by year end. In addition, liposomal formu-
lations of amphotericin B are currently
being investigated.

Dr Powderly stressed that mechanical
management of intracranial pressure in pa-
tients with cryptococcal meningitis 1s an
important adjunct of therapy, with much of
the associated acute mortality being related
to intracranial pressure rather than infec-
tion per se. According to Dr Powderly, re-
moval of fluid can be accomplished as
effectively with daily lumbar puncture as
with placement of an intraventricular
shunt. The role of steroids in this setting,
which remains controversial, is being eval-
uated in an ongoing ACTG study.

Histoplasmosis

Histoplasmosis may be observed in 20%
of patients in endemic areas, including the
Mississippi River basin and regions of
Latin America. The considerable number
of cases of disseminated disease found in
New York City represent reactivation in-
fections, primarily occurring in hispanic
patients harboring strains endemic to
Puerto Rico or Latin America. Although no
formal prospective studies of amphotericin
B use in disseminated histoplasmosis have
been performed, experience indicates a re-
sponse rate of approximately 80%, with
weekly or twice weekly maintenance ther-
apy with this agent also being effective in
preventing relapse. The relapse rate in the
absence of maintenance therapy has been
found to be 80% over 2 years. Recent find-
ings suggest that itraconazole may be a vi-
able alternative in maintenance or acute
treatment. In ACTG 084, itraconazole sup-
pression in patients who had received at
least 500 mg of amphotericin B in acute
treatment was successful in preventing re-
lapse in 39 (93%) of 42 patients over me-
dian follow-up of 109 weeks; there were
two cases of relapse, both in noncompliant
patients, and one patient stopped treatment
due to toxicity. Subsequently, acute itra-

conazole treatment was evaluated in pa-
tients with non-life-threatening disease (eg,
excluding patients with meningitis or
shock) in ACTG 120; treatment was asso-
ciated with response in 83% of patients
(43/52) with proven disseminated disease
and each of seven with other disease. As
related by Dr Powderly, a study of initial
fluconazole treatment motivated by these
findings showed that, whereas a dosage of
600 mg/d was not associated with substan-
tial efficacy, treatment with 800 mg/d pro-
duced response in approximately 80% of
patients. However, approximately one third
of patients relapsed by 6 months, leading
to termination of the study. Dr Powderly
maintained that although the inferiority of
fluconazole cannot be established on the
basis of these noncomparative studies, the
discrepant relapse findings in what were
similar patient populations lead him to pre-
fer itraconazole use.

Fluconazole prophylaxis study

Dr Powderly also presented available
data from a large-scale ACTG study of pri-
mary antifungal prophylaxis. In ACTG
981, approximately 440 patients, a subpop-
ulation of patients enrolled in Pneumocys-
tis carinii pneumonia (PCP) primary
prophylaxis study ACTG 081, were ran-
domized to receive fluconazole 200 mg/d
or clotrimazole troches 10 mg five times
daily, with the active control being used to
decrease what would be expected to be a
high incidence of oral candidiasis in a
placebo control group. The median dura-
tion ‘of follow-up was 35 months. Invasive
fungal infection was observed in 9 flucona-
zole patients and 23 clotrimazole patients
(P=0.0063), with the CD4+ cell count-

adjusted relative risk of invasive infection
in clotrimazole patients being 3.25 times
that in fluconazole patients. The significant
difference was attributable to a highly sig-
nificant difference in invasive cryptococcal
disease, which was observed in 2 flucona-
zole recipients and 15 clotrimazole recipi-
ents (P=0.00095). Fluconazole was also
associated with a significant effect in pre-
venting esophageal candidiasis (3 vs 17
cases) and in preventing thrush or other su-
perficial infections (P<0.0001; 10 vs 36
confirmed cases and 23 vs 64 presumed
cases). The preventive benefit of flucona-
zole was greatest among patients with a
baseline CD4+ cell count <50/pL., who ac-
counted for nearly all invasive fungal in-
fections observed. However, no significant
difference between the two groups was ob-
served with regard to mortality or the com-
bined measure of time to first invasive
fungal infection or death.

As stated by Dr Powderly, given the ab-
sence of mortality benefit despite the sig-
nificant preventive effect of fluconazole
prophylaxis, it is unclear how the findings
of this study are to be translated into clinical
practice. Although such prophylaxis could
be expected to decrease morbidity and hos-
pitalization due to cryptococcal disease and
morbidity due to candidiasis, it may also
be associated with increased cost and po-
tential for drug interactions and would
likely result in an increase in Candida re-
sistance. Dr Powderly noted that resistance
may have been operative in the break-
throughs of thrush on fluconazole treatment
in the study. However, since clinical speci-
mens were not preserved, no definitive in-
formation on development of resistance in
the study patients will be forthcoming. M
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Figure 5. Time to conversion to negative culture among patients with cryptococcal meningitis receiving
fluconazole or amphotericin B in ACTG-Mycoses Study Group. Data are from Saag et al. N Engl ] Med.
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