
High-Dose AmB for Cryptococcosis • 119

H I V / A I D SM A J O R A R T I C L E

High-Dose Amphotericin B with Flucytosine
for the Treatment of Cryptococcal Meningitis
in HIV-Infected Patients: A Randomized Trial

Tihana Bicanic,1,4 Robin Wood,1 Graeme Meintjes,2,3 Kevin Rebe,2,3 Annemarie Brouwer,4,6 Angela Loyse,1,4

Linda-Gail Bekker,1 Shabbar Jaffar,5 and Thomas Harrison1,4

1Desmond Tutu HIV Centre, Institute of Infectious Disease and Molecular Medicine, and 2Department of Medicine, University of Cape Town, and
3HIV Service, GF Jooste Hospital, Cape Town, South Africa; 4Centre for Infection, Department of Cellular and Molecular Medicine, St. George’s
University of London, and 5Department of Epidemiology and Population, London School of Hygiene and Tropical Medicine, London, United
Kingdom; and 6Department of Internal Medicine and Infectious Diseases, University Medical Centre Nijmegen, Nijmegen, The Netherlands

(See the editorial commentary by Powderly on pages 131–2)

Background. The standard therapy for human immunodeficiency virus (HIV)–associated cryptococcal men-
ingitis of amphotericin B (AmB; 0.7 mg/kg per day) plus flucytosine frequently takes 12 weeks to sterilize the
cerebral spinal fluid, and acute mortality remains high. A dosage range for AmB of 0.7–1 mg/kg per day is noted
in current guidelines, but there are no data comparing 0.7 mg/kg per day with 1 mg/kg per day.

Methods. Sixty-four HIV-seropositive, antiretroviral therapy–naive patients in Cape Town, South Africa, who
experienced their first episode of cryptococcal meningitis during the period May 2005–June 2006 were randomized
to receive either (1) AmB, 0.7 mg/kg per day, plus flucytosine, 25 mg/kg 4 times per day (group 1; 30 patients);
or (2) AmB, 1 mg/kg per day, plus flucytosine, 25 mg/kg 4 times per day (group 2; 34 patients). Regimens were
given for 2 weeks, followed by treatment with oral fluconazole. The primary outcome measure was early fungicidal
activity, as determined by results of serial, quantitative cerebral spinal fluid cryptococcal cultures. Secondary
outcome measures were safety and mortality. The median duration of follow-up was 1 year.

Results. Early fungicidal activity was significantly greater for group 2 than for group 1 ( ,mean � SD
� vs. � log cfu/mL of cerebral spinal fluid per day; ). The incidence of renal0.56 � 0.24 0.45 � 0.16 P p .02
impairment did not significantly differ between the 2 groups. Anemia was associated with female sex and, less
strongly, with membership in group 2. Renal impairment and anemia reversed after the regimen was switched to
fluconazole. Two- and 10-week mortality rates were 6% and 24%, respectively, with no difference between groups.

Conclusions. AmB, 1 mg/kg per day, plus flucytosine is more rapidly fungicidal than is standard-dose AmB
plus flucytosine. Because of its size, this study provides limited data on any difference in toxicity between the
regimens, but toxicities were manageable and reversible.

Clinical trials registration number. ISRCTN68133435 (http://www.controlled-trials.com).

Cryptococcosis is a common fungal opportunistic in-

fection in patients with AIDS. In the parts of Africa

where there is a high HIV seroprevalence, Cryptococcus

neoformans is the leading cause of adult meningitis, and

infection accounts for a high proportion of deaths in

HIV-infected cohorts [1–4].
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Amphotericin B (AmB), the cornerstone of antifun-

gal therapy for cryptococcal meningitis (CM), has con-

centration-dependent activity [5]. Since the 1980s, clin-

ical trials have used progressively increasing doses of

AmB. More recent trials have studied a dosage of 0.7

mg/kg per day, yielding better results than did previous

studies of lower dosages [6–9]. Despite these devel-

opments, acute mortality due to CM remains high, with

the 10-week mortality rate for recipients of AmB-based

therapies ranging from 10% in a US study, which ex-

cluded the most-severe cases [9], to 33% in a South
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African series that did not exclude patients with decreased con-

sciousness level [10]. Furthermore, the current standard treat-

ment regimen (AmB, 0.7 mg/kg per day, plus flucytosine, 100

mg/kg per day [11]) still takes 12 weeks to sterilize the CSF in

a significant proportion of patients [9]. Sterilization at 2 weeks

has been shown to be associated with positive outcome at 10

weeks [12].

In a randomized trial performed in 2002 in Thailand, we

showed that the rate of clearance of infection, or “early fun-

gicidal activity” (EFA), is a powerful means of discriminating

the activity of alternative antifungal regimens for HIV-associ-

ated CM. AmB (0.7 mg/kg per day in all treatment arms) plus

flucytosine (100 mg/kg per day) was significantly more rapidly

fungicidal than was AmB given alone, AmB plus fluconazole

(400 mg per day), or triple-drug therapy with AmB, flucytosine,

and fluconazole [7]. The 2-week regimen of AmB plus flucy-

tosine was well tolerated in this study, as it was in the larger

Mycoses Study Group trial [9], suggesting it may be possible,

in this patient group, to further increase the dosage of AmB

for a 2-week duration of therapy.

AmB (at 1 mg/kg per day) is commonly used in practice for

many fungal infections and has been administered with flu-

cytosine for treatment of CM for the initial 2 weeks of the

regimen, with good effect and tolerability but without any com-

parative data [13]. On the premise that more-rapidly active,

safe antifungal regimens should be associated with reduced

acute mortality, the objective of this study was to determine

the fungicidal activity and safety of relatively high-dosage con-

ventional AmB (1 mg/kg per day) plus flucytosine, compared

with standard-dosage AmB (0.7 mg/kg per day) plus flucyto-

sine, to examine whether further increasing the dosage of AmB

would lead to a measurable increase in the rate of CSF steril-

ization without unacceptable toxicity.

METHODS

Participants. The study was conducted from May 2005 to

June 2006 at GF Jooste Hospital in Cape Town, South Africa,

a secondary-level hospital serving an urban population of 1.3

million people with an estimated antenatal prevalence of HIV

infection of 33% [14]. The study was approved by the research

ethics committees of the University of Cape Town and St.

George’s Hospital (London, UK), as well as the Medicines Con-

trol Council of South Africa (Pretoria), and was conducted in

accordance with the principles of the Helsinki Declaration of

1975, as revised in 1983. The study was registered as

ISRCTN68133435 (step 1; http://www.controlled-trials.com).

HIV-infected patients (age, �18 years) who were hospitalized

with a first episode of CM were eligible for enrollment. CM

was diagnosed by India ink staining of CSF specimens. The

diagnosis of CM was confirmed by a CSF culture positive for

C. neoformans. Patients were excluded if they had an alanine

aminotransferase level 15 times the upper limit of normal (1200

IU/L), an absolute neutrophil count ! cells/L, or a6500 � 10

platelet count ! platelets/L; if they were pregnant650,000 � 10

or lactating; if they had previously experienced a serious re-

action to AmB or flucytosine; or if they were already receiving

antiretroviral therapy. Written informed consent was obtained

from each patient or from the next-of-kin for patients with

altered mental status (Glasgow Coma Scale, !15).

Interventions. Patients were randomized in blocks of 8,

using a computer-generated random sequence to provide num-

bers in sealed envelopes prepared by an independent person,

to 1 of 2 treatment arms: group 1, AmB deoxycholate (Fun-

gizone; Bristol-Myers Squibb), 0.7 mg/kg per day, plus oral

flucytosine (currently not registered in South Africa; Valeant

Pharmaceuticals, California), 25 mg/kg 4 times per day, for 2

weeks; or group 2, AmB, 1 mg/kg per day, plus flucytosine, 25

mg/kg 4 times per day, for 2 weeks. Treatment was not blinded.

Randomization was stratified on the basis of altered mental

status at the time of study admission, to try to ensure an equal

number of severely ill patients in each treatment arm. After 2

weeks, patients in both arms received fluconazole (Diflucan;

Pfizer), 400 mg per day for 8 weeks and 200 mg per day

thereafter.

Unless contraindicated, patients received 1 L of 0.9% (nor-

mal) saline daily, to minimize AmB nephrotoxicity. Potassium

and magnesium supplements were provided as required. If the

serum creatinine increased to 12.5 mg/dL (220 mmol/L), despite

administration of adequate hydration and saline loading, AmB

and flucytosine were discontinued, and the regimen was

switched early to fluconazole (400 mg per day). The flucytosine

dose was adjusted for creatinine clearance in accordance with

standard protocols [15].

Follow-up lumbar punctures were performed on days 3, 7,

and 14 of treatment. Patients with CSF opening pressure 135

cm H2O and/or headache or other symptoms attributable to

elevated pressure underwent additional lumbar punctures. After

hospital discharge, participants were counselled and com-

menced antiretroviral therapy from week 4 after the start of

antifungal therapy, and they were followed-up for 1 year after

enrollment.

Evaluation and outcomes. All participants underwent

baseline blood testing for hematologic data, determination of

electrolyte levels, assessment of renal and liver function, and

determination of the CD4 cell count and HIV load; in addition,

they underwent subsequent alternate-day renal function as-

sessment and twice-weekly hematologic and liver function tests

to monitor for adverse effects. The final serum creatinine or

hemoglobin level was the last value obtained during the 2-week

treatment period. Peak and trough values were the highest and

lowest values, respectively, at any point during the treatment

course. Percentage change of a value was calculated using the
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Figure 1. Profile of a trial of high-dose amphotericin B (AmB) with flucytosine (5FC) for the treatment of cryptococcal meningitis in HIV-infected
patients. ART, antiretroviral therapy; GCS, Glasgow Coma Scale.

following formula: ([final value � baseline value]/baseline

%.value) � 100

CSF samples were analyzed to determine the cell count and

differential, protein and glucose levels, and cryptococcal antigen

titer and underwent India ink staining and quantitative fungal

culturing, as described elsewhere [7]. Cryptococcal clearance

rates were calculated using a summary statistic for each patient,

defined as the decrease in log cfu/mL of CSF per day, using

the slope of the linear regression of log cfu against time for

each patient [7].

The primary outcome measure was the mean rate of decrease

in the number of Cryptococcus colony-forming units in the CSF

or EFA for each treatment arm. Secondary outcome measures

were rates of renal impairment and anemia, mortality at 2 and

10 weeks, and long-term survival during antiretroviral therapy.

Sample size and statistics. In the initial study that used

this end point, EFA was 74% faster for recipients of AmB, 0.7

mg/kg per day, plus flucytosine (0.54 log cfu/mL of CSF per

day), compared with recipients of AmB, 0.7 mg/kg per day,

alone (0.31 log cfu/mL of CSF per day) [7]. SDs for EFA in

the 4 treatment groups ranged from 0.13 to 0.19. Using an SD

of 0.19, 30 patients per arm yielded 90% power to detect a

�30% improvement in EFA in the experimental-treatment

arm, compared with the standard treatment of AmB, 0.7 mg/

kg per day, plus flucytosine, at an a level of 0.05 in a 2-sided

test.

We compared baseline characteristics and outcomes in

groups, using the x2 test or Fisher’s exact test for categorical

variables, and we used the Mann-Whitney U test for continuous

variables. Percentage changes in creatinine and hemoglobin lev-

els in treatment groups were compared using Student’s t test,

and percentage changes in hemoglobin level were compared

using linear regression, with adjustments made for sex as in-

dicated. Linear regression was used to compare mean rates of

decrease in the log cfu or EFA by treatment group, with ad-

justment as indicated for baseline organism load, giving sum-

mary differences with 95% CIs and significance levels [7]. Anal-

yses were performed using Stata software, version 8 (Stata

Corp.), and GraphPad Prism, version 4.03 (GraphPad

Software).

RESULTS

During the period May 2005–June 2006, 64 patients with India

ink stains and CSF cultures positive for C. neoformans were

enrolled in the study (figure 1): 30 were randomized to receive

AmB, 0.7 mg/kg per day, plus flucytosine (group 1), and 34

were randomized to receive AmB, 1 mg/kg per day, plus flu-

cytosine (group 2). The median duration of follow-up of sur-

vivors was 12 months (interquartile range, 11–13 months). One

patient was lost to follow-up at 10 weeks, and 3 were lost to

follow-up at 1 year.

Baseline clinical and laboratory characteristics and clinical

outcomes are shown in table 1. At time of presentation with

CM, 54 patients (84%) were known to be HIV seropositive.

The median CD4 cell count was cells/L, and the me-638 � 10
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Table 1. Baseline clinical and laboratory characteristics and clinical outcomes for recipients of amphotericin B plus flucytosine.

Characteristic
All patients
(n p 64)

Group 1
(n p 30)

Group 2
(n p 34) P

No. (%) of men 24 (38) 15 (50) 9 (26) .07

Age, years 33 (28–38) 34 (30–39) 31 (28–37) .17

Weight, mean kg � SD 54 � 10 53 � 9 54 � 11 .75

No. (%) of patients with known HIV infection at presentation 54 (84) 27 (90) 27 (79) .31

No. (%) of patients with abnormal mental status 8 (13) 3 (10) 5 (15) .71

CD4 cell count, �106 cells/L 38 (12–69) 35 (15–72) 39 (10–57) .36

HIV load, copies/mL 150,000 (48,000–540,000) 160,000 (51,000–540,000) 140,000 (47,000–520,000) .76

CSF data

Opening pressure, cm H20 21 (14–30) 22 (18–31) 20 (10–29) .22

WBC count, cells/mm3 19 (1–67) 24 (5–80) 17 (1–55) .59

Baseline fungal burden, CFU/mL of CSF 174,750 (21,875–681,250) 167,750 (30,375–433,750) 174,750 (19,063–856,250) .60

Death, no. (%) of patients

By week 2 4 (6) 1 (3) 3 (9) .62

By weeks 10a 15 (24) 6 (21) 9 (26) .77

NOTE. Data are median (interquartile range), unless otherwise indicated. Group 1 received amphotericin B, 0.7 mg/kg per day, plus flucytosine; group 2
received amphotericin B, 1 mg/kg per day, plus flucytosine. Comparisons were performed using Student’s t test, the Mann-Whitney U test, and Fisher’s exact
test.

a One patient was lost to follow-up at 10 weeks.

dian HIV load was 150,000 copies/mL. Eight patients (13%)

had altered mental status (Glasgow Coma Scale, !15) at pre-

sentation. There were no significant differences between the 2

arms with regard to adverse prognostic factors for CM (ab-

normal mental status, baseline fungal burden, CSF WBC count,

and CSF opening pressure) or severity of HIV infection (CD4

cell count and HIV load). There was a trend toward a greater

number of women in group 2.

EFA. The rate of clearance of infection during the first 2

weeks of therapy was more rapid for group 2 than for group

1. The mean EFA (�SD) was � log cfu/mL of CSF0.56 � 0.24

per day for group 2 and � log cfu/mL of CSF per0.45 � 0.16

day for group 1 (figure 2).

Rate of clearance was associated with AmB dose (difference,

0.11 log cfu per day; 95% CI, 0–0.22 log cfu/mL of CSF per

day; ) and, as was noted in a previous independent dataP p .05

set [7], with baseline CSF cfu count. In a linear regression model

including treatment group and baseline count, both factors

remained independently associated with rate of clearance: EFA

was significantly greater for group 2 than for group 1 (differ-

ence, 0.12 log cfu/mL of CSF per day; 95% CI, 0.02–0.23 log

cfu/mL of CSF per day; ). Additional factors, includingP p .02

sex and CD4 cell count, were not associated with rate of clear-

ance, and adjustment for additional factors did not make a

significant difference to this final model.

Mortality. The mortality rate was 6% (4 of 64 patients) at

2 weeks and 24% (15 of 63 patients) at 10 weeks, with no

difference between groups. Sixty-eight percent and 60% of pa-

tients were alive at 6 months and 1 year, respectively, of follow-

up. There was no difference in survival rates between the 2

groups at any time point.

Safety. Both treatment regimens were well tolerated. There

were no statistically significant differences between groups 1

and 2 in measurements of renal impairment (table 2). No pa-

tients required dialysis. As previously reported [16–18], anemia

was common: a decrease in the hemoglobin level 12 g/dL de-

veloped in 50% and 71% of patients in groups 1 and 2, re-

spectively ( ). In univariate analysis, both treatment groupP p .2

and sex, but not baseline hemoglobin level, were associated

with the percentage decrease in the hemoglobin level. The per-

centage decrease in the hemoglobin level was greater for group

2 (difference, 9%; 95% CI, 2%–15%; ) (table 2) andP p .01

greater for women (difference, 10%; 95% CI, 4%–17%; P p

). In multivariate analysis that included both of these var-.002

iables, the percentage decrease in the hemoglobin level re-

mained associated with sex (difference, 9%; 95% CI, 2%–15%;

), but the association with treatment group was of bor-P p .01

derline statistical significance (difference, 6%; 95% CI, 0.1%–

13%; ).P p .05

There was evidence of reversibility of renal impairment and

anemia after the regimen was switched to fluconazole. For the

34 patients (14 from group 1 and 20 from group 2) for whom

follow-up creatinine and hemoglobin data were available at 4

weeks (2 weeks after cessation of treatment with AmB plus

flucytosine), the median creatinine levels at baseline, week 2,

and week 4 were 65, 104, and 81 mmol/L, respectively (figure

3), and the median hemoglobin levels at baseline, week 2, and

week 4 were 10.4, 7.7, and 8.5 g/dL, respectively. At week 4,

the median creatinine level was 82 mmol/L in group 1 and 79

mmol/L in group 2, and the median hemoglobin level was 8.5

g/dL for both groups 1 and 2.

Six (9%) of 64 patients discontinued use of study drug(s)
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Figure 2. Decrease in number of CSF Cryptococcus neoformans colony-forming units over time by treatment group. The decrease in log cfu/mL CSF
per day was calculated for each patient using the slope of the linear regression of log cfu against time. For each treatment group, early fungicidal
activity (EFA) is shown as the rate in the decrease in log cfu counts. The EFA was greater for amphotericin B, 1 mg/kg per day, plusmean � SD
flucytosine (5FC) than for amphotericin B, 0.7 mg/kg per day, plus 5FC ( , by linear regression).P p .02

before week 2 because of adverse reactions (table 2). Two pa-

tients (1 in each group) experienced increases in the creatinine

level, to 229 mmol/L for the patient in group 1 (on day 7) and

231 mmol/L for the patient in group 2 (on day 9). One patient

(in group 2) developed severe hepatorenal impairment (the

serum creatinine level increased from 64 to 392 mmol/L, and

the alanine aminotransferase level increased from 33 to 890 IU/

L) after receiving a single dose of AmB plus flucytosine. Treat-

ment with trimethoprim-sulfamethoxazole had been started si-

multaneously. The results of hepatitis serologic tests were neg-

ative. The patient received fluconazole once liver function had

normalized and is alive (while receiving antiretroviral therapy)

at 1 year. Two patients (both in group 2) stopped use of study

drugs on day 9 because of anemia (hemoglobin levels, 4.8 and

5.5 g/dL). The former patient received a 2-U blood transfusion;

the latter had iron deficiency and received supplementation.

Additional measurements of the hemoglobin level at week 4

were 10 and 7.7 g/dL, respectively. Both patients are alive and

receiving antiretroviral therapy at 1 year. Flucytosine alone was

discontinued because of thrombocytopenia (the baseline plate-

let count was platelets/L but decreased to660,000 � 10

platelets/L) on day 4 in 1 patient (group 2); the626,000 � 10

platelet count increased after initiation of antiretroviral therapy,

suggesting that the patient had HIV-related immune

thrombocytopenia.

DISCUSSION

Increasing the dosage of AmB from 0.7 to 1 mg/kg per day,

given in combination with flucytosine, resulted in significantly

more rapid clearance of cryptococcal infection from the CSF.

This finding was demonstrated despite the relatively small num-

ber of patients studied. Interpretation of this finding may be

helped by work, currently in progress, to determine any as-

sociation between rate of clearance of infection and clinical

outcome, by combining cohorts of patients studied using serial

quantitative CSF cultures.

AmB-induced nephrotoxicity is thought to be mediated by

a combination of decreased renal blood flow and increased

tubular membrane permeability [19, 20] and is generally re-

versible, although complete resolution may take weeks or even

months [21]. Published studies of conventional AmB deoxy-

cholate (0.7 mg/kg per day for �2 weeks) to treat HIV-asso-

ciated CM report rates of renal impairment of up to 50%,

although definitions of renal impairment vary [9, 16, 22, 23].

In this study, the rates of renal impairment were comparable

to those reported by previous studies; also, differences in mea-

surements of renal impairment between the 2 groups did not

reach statistical significance, although this may have been re-

lated to the relatively small size of the study: 13% and 32% of

patients in groups 1 and 2, respectively, had increases in the

creatinine level of 12-fold from the baseline level, compared

with 33% of patients in the study by Hamill et al. [22]. Patients

in both groups experienced some increase in the creatinine

level, but this was not difficult to manage, and the increases

had improved by the first outpatient visit 2 weeks after dis-

charge. Few patients (3 of 64) discontinued AmB treatment

prematurely because of renal impairment; for those who did,

the discontinuation usually occurred during the second week

of treatment.

Anemia associated with AmB therapy is a common—

although perhaps not so widely appreciated—phenomenon, de-

veloping in up to 75% of AmB recipients [16, 18]. It is typically

normochromic and normocytic and may result, at least in part,

from suppression of erythropoietin production [24] through



124 • Bicanic et al.

Table 2. Treatment and laboratory characteristics for patients during the initial 2 weeks of therapy.

Parameter
Group 1
(n p 30)

Group 2
(n p 34) P

No. of patients who discontinued use of the study drug early 1 5 .20
Baseline creatinine level, median mmol/L (IQR) 62 (57–77) 67 (54–79) .74
Final creatinine level 12 � the baseline level 4 (13) 11 (32) .09
Peak creatinine level 13 � the baseline level 3 (10) 5 (15) .71
Increase in creatinine level, mean % � SD 26 � 30 34 � 28 .32
Baseline hemoglobin level, median g/dL (IQR) 11.1 (9.6–12.2) 10.2 (8.7–11.6) .12
Decrease in the hemoglobin level 12 g/dL 15 (50) 22 (71) .2
Decrease in hemoglobin level, mean % � SD �16 � 12 �25 � 12 .01

NOTE. Data are no. (%) of patients, unless otherwise indicated. Group 1 received amphotericin B, 0.7 mg/kg per
day, plus flucytosine; group 2 received amphotericin B, 1 mg/kg per day, plus flucytosine. Comparisons were performed
using Student’s t test, the Mann-Whitney U test, and Fisher’s exact test. IQR, interquartile range.

Figure 3. Box-and-whiskers plot of creatinine and hemoglobin levels at baseline, week 2 (end of induction treatment), and at 2 weeks after discharge
for all patients for whom 4-week laboratory values were available ( ).n p 34

inactivation of a key transcription factor regulating EPO gene

expression [25]. In one prior study of HIV-associated cryp-

tococcosis, AmB treatment (0.7 mg/kg per day) was associated

with a mean decrease in the hemoglobin level of 3 g/dL at 2

weeks, with 59% of patients receiving transfusions [17]. The

percentage decreases in the hemoglobin level in our study were

similar to the 23% decrease in the hemoglobin level seen in a

Thai study of AmB given at a dosage of 0.7 mg/kg per day

[26]. The decrease in the hemoglobin level at the end of therapy

was greater in women than in men, suggesting that women

may be more vulnerable to anemia induced by AmB. The de-

crease in the hemoglobin level at the end of therapy was also

higher in group 2 than in group 1, although this difference had

resolved 2 weeks after the switch to fluconazole and was largely

explicable by the association of the decrease in hemoglobin

with the patients’s sex, because there was a higher proportion

of women in group 2. Nevertheless, the possibility of severe

anemia in the short term is a concerning adverse effect in Africa,

where blood products and facilities for safe transfusion may be

limited. Administration of a single dose of long-acting exog-

enous erythropoietin may be an interesting option to try to

prevent severe anemia [27] and may be necessary only for

persons with a low baseline hemoglobin level. Studies would

be needed to demonstrate the efficacy of this treatment, because

an acute inflammatory response may reduce the effectiveness

of exogenous erythropoietin [28].

In this trial of AmB-based combination therapy, the 10-week

survival rate was 76%, the highest reported to date from Africa

and higher than the rates in previous studies of fluconazole

from Africa [29–31]; it is also slightly higher than the 67% 10-

week survival rate in a prior cohort of patients from the same

center who were treated initially with AmB alone for a median

duration of 1 week [10]. Of note, the earlier studies of flu-

conazole were performed before there was access to antiret-

roviral therapy, but there is no evidence that initiation of an-

tiretroviral therapy, as practiced to date, has decreased the acute,

10-week rate of mortality due to cryptococcal disease [10, 32].

The results of the current trial were achieved despite inclusion

of severely ill patients: 13% of patients had a reduced conscious

level, the most important predictor of poor prognosis [6]. In

addition, the 6- and 12-month survival rates for patients with

access to antiretroviral therapy, which were based on almost

complete follow-up data, demonstrated that, once the patient

recovers from acute cryptococcal infection and starts receiving

antiretroviral therapy, the prognosis is good for patients with

CM in Africa, as in the developed world. This good long-term

prognosis underscores the need to explore antifungal drug dos-

ages and combinations and adjunctive treatment strategies to
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try to reduce the proportion of patients with CM who die before

10 weeks. Currently, this proportion is still between one-quarter

and one-half of patients.

On the basis of its more-rapid clearance of infection and

manageable toxicity, we favor the use of AmB at a dosage of

1 mg/kg per day plus flucytosine for 2 weeks, provided that

laboratory data are monitored carefully and that transfusion is

possible if it is occasionally needed. If significant toxicity occurs,

it usually happens during the second week of treatment, and

patients can be switched early to fluconazole at a point when

the cryptococcal CSF cfu count has been reduced by �4 log

cfu. In a follow-up study examining the best second drug to

pair with AmB, AmB is being administered at a dosage of 1

mg/kg per day. AmB at 1 mg/kg per day is also being studied

in another large trial of the treatment of CM in Vietnam

(ISRCTN95123928; http://www.controlled-trials.com). If the

results of these ongoing studies demonstrate that flucytosine

remains the best second drug, initiatives to improve access to

flucytosine in Africa and Asia will be needed [33].
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