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Combination Therapy with Fluconazole and Flucytosine for Cryptococcal
Meningitis in Ugandan Patients with AIDS
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We performed a randomized trial in which combination therapy with fluconazole and short-
term flucytosine was compared with fluconazole monotherapy in 58 patients with AIDS-associated
cryptococcal meningitis (CM). Thirty of these patients were randomized to receive combination
therapy with fluconazole, 200 mg once a day for 2 months, and flucytosine, 150 mg/(kgrd) for the
first 2 weeks, and 28 were randomized to receive monotherapy with fluconazole at the same dose
for 2 months. Patients in both groups who survived for 2 months received fluconazole as maintenance
therapy at a dose of 200 mg three times per week for 4 months. The combination therapy prevented
death within 2 weeks and significantly increased the survival rate among these patients (32%) at 6
months over that among patients receiving monotherapy (12%) (PÅ .022). The combination therapy
also resulted in a significant decrease in the severity of headache after 1 month of treatment,
compared with monotherapy (P Å .005). No serious adverse reactions were observed in patients
receiving either regimen. These data indicate that treatment with fluconazole and short-term flucy-
tosine is a cost-effective and safe regimen that improves the quality of life for patients with AIDS-
associated CM in developing countries where human immunodeficiency virus is endemic.

Cryptococcal meningitis (CM) is the most common invasive See the editorial response by Edwards and Edwards
deep fungal infection in patients with AIDS, occurring in 6%– on page 1367.
10% of such patients in the United States and in £30% in
sub-Saharan Africa [1, 2]. This disease is regarded as a life-

Although treatment of CM with high-dose fluconazole or
threatening opportunistic infection, particularly in Africa [3,

the combination of fluconazole and flucytosine has been tested
4]. The median survival time after the diagnosis of CM among

in developed countries [8, 9], easily managed and cost-effective
patients with AIDS who do not receive antifungal chemother-

treatments are absolutely necessary for AIDS-associated CM
apy is reported to be only 4 days in Malawi [3]. The high

in developing countries. We have previously reported the re-
incidence of CM appears to be due to the prevalence of Crypto-

sults of a preliminary study of oral fluconazole for the treatment
coccus neoformans in the domestic environments of patients

of AIDS-associated CM in Uganda [10], which is one of the
with AIDS [5]. Treatment of CM with amphotericin B and

countries with the largest prevalence of HIV infection in the
flucytosine has been shown to be effective in these patients [6].

world [11]. The survival rates remained very low (30%) and
However, this treatment is difficult to manage in developing

were similar among patients receiving 200 mg or 400 mg of
countries because of the toxicity of amphotericin B. Flucona-

fluconazole for 2 months. To establish this easily managed and
zole, one of the recently developed triazole antifungal drugs,

cost-effective therapy as a means of improving the quality of
has shown a promising effect, comparable to that of intravenous

life for patients with AIDS and CM in developing countries,
amphotericin B, in the treatment of CM in patients with

we designed the present study to compare the effects of treat-
AIDS [7].

ment with low-dose fluconazole and short-term flucytosine with
those of fluconazole therapy alone among such patients in
Uganda. Herein we demonstrate that combination therapy was
more beneficial than monotherapy for these patients.Received 28 July 1997; revised 26 January 1998.

This work was presented in part at the 10th International Conference on
AIDS held on 7–12 August 1994 in Yokohama, Japan.

Grant support: This work was supported in part by a grant from the Japanese
Patients and MethodsMinistry of Education, Science, and Culture, and a grant from Pfizer Pharma-

ceuticals, Inc.
Between January 1994 and May 1994, 58 patientsú16 yearsReprints or correspondence: Dr. Kazunori Oishi, Department of Internal

Medicine, Institute of Tropical Medicine, Nagasaki University, 1-12-4 Saka- of age who were found to be HIV seropositive by particle
moto, Nagasaki 852, Japan. agglutination (Fuji Rebio, Tokyo) were enrolled at Mulago
Clinical Infectious Diseases 1998;26:1362–6 Hospital (Kampala, Uganda) by physicians of the Department
q 1998 by the Infectious Diseases Society of America. All rights reserved.
1058–4838/98/2606–0021$03.00 of Medicine, Makerere Medical School (Kampala). Patients

/ 9c4e$$ju57 05-12-98 14:25:28 cidas UC: CID

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article/26/6/1362/400223 by guest on 19 M

ay 2022



1363CID 1998;26 (June) Cryptococcal Meningitis and AIDS in Uganda

were enrolled if they had clinical symptoms of meningoenceph- administered for 4 months. CSF samples were assessed by
India ink staining, cryptococcal antigen determination, and cul-alitis and a positive India ink test or CSF positive for cryptococ-

cal antigen, as determined by latex agglutination (Eiken, ture for C. neoformans.
Primary therapy was considered successful if the patients’Tokyo). CSF cultures, performed on Sabouraud agar, were

positive for all enrolled patients. Patients were excluded if conditions improved clinically or there was complete resolution
of symptoms after 2 months of treatment. Maintenance therapythey were comatose or pregnant or if they had received any

antifungal treatment during the previous month. The study pro- was initiated in these patients even if they had quiescent dis-
ease.tocol was reviewed and approved by the Ugandan National

AIDS Research Subcommittee and the National Council of
Science and Technology of Uganda.

Antifungal Susceptibility Testing

In vitro susceptibility testing of 32 isolates of C. neoformans
Treatment

from patients with AIDS and CM was performed in Roswell
Park Memorial Institute (RPMI) 1640 medium with L-gluta-After written informed consent had been obtained from either

the patient or the principal care giver, the patients were random- mine and without sodium bicarbonate; the medium was buf-
fered at pH 7.0 with 0.165 M MOPS (4-morpholinepropanesul-ized to receive fluconazole monotherapy or combination ther-

apy with fluconazole and flucytosine. Randomization was done fonic acid), according to the modified method of the National
Committee for Clinical Laboratory Standards. Briefly, 100-mLby means of sealed envelopes. In the group receiving monother-

apy, fluconazole was administered orally as a single daily dose volumes of the 2 1 drug dilutions were suspended into sterile,
flat-bottomed 96-well microplates [14]. One hundred microli-of 200 mg for 2 months. The combination therapy consisted

of oral fluconazole at a dose of 200 mg once daily for 2 months ters of yeast suspension were added to each well, resulting in
the desired drug concentration and inoculum size of 1–5 1 103plus oral flucytosine at a dose of 150 mg/(kgrd), divided into

three daily doses, for the first 2 weeks. Administration of flucy- cfu/mL. The MICs of fluconazole or flucytosine were defined as
the lowest concentrations that resulted in a visual turbidity lesstosine on a short-term basis may reduce cost as well as toxicity.

Fluconazole was administered orally in a single, 400-mg load- than or equal to control (0.2 mL of growth control plus
0.8 mL of uninoculated RPMI 1640). The microplates wereing dose only on the first day.

Fluconazole at a dose of 100 mg or 200 mg daily has been incubated at 357C and read at 48 hours.
shown to be highly effective in the prevention of recurrent
cryptococcal infection [12]. Thus, maintenance therapy with

Statistical Analysis
oral fluconazole at a dose of 200 mg three times per week for
4 months was administered to all patients in each group who Statistical comparisons of categorical clinical variables, in-

cluding the severity of headache, were made by x2 analysis.successfully responded to primary therapy. When we diagnosed
pulmonary tuberculosis in the enrolled patients, antituberculous Survival was defined as the interval from the date of enrollment

to the date of death or the date of termination of the study atdrugs including rifampin, pyrazinamide, ethambutol, and isoni-
azid were also administered to these patients. 6 months posttreatment, and differences in survival distribution

were assessed by use of Cox’s F test [15]. A P value of õ.05
was considered significant. The initial target sample size of 65

Evaluation
was chosen to ensure that there would be at least 80% power
to detect a difference of 30% (40% vs. 10%), with a one-sidedFor evaluation at baseline, the clinical symptoms and signs

were assessed and the CD4 and CD8 lymphocyte counts in the alpha level of 0.05, in survival of patients at 6 months after
treatment [16].peripheral blood were determined by using the T4-8 kit (Dynal,

Oslo) at the time of enrollment. The accuracy of CD4 and CD8
lymphocyte counts obtained by this method has been shown

Results
to be comparable to that of counts obtained by use of flow
cytometry in African patients’ blood samples [13]. After the Thirty of 58 patients with AIDS and CM were randomized

to receive combination therapy with fluconazole and flucyto-baseline evaluation, patients were examined every week for
the first 2 months and every 2 weeks thereafter until the 6- sine, and 28 were randomized to receive fluconazole monother-

apy (table 1). Before treatment, almost all patients (98%) hadmonth study period was completed. At each visit, a physical
examination was performed, and any adverse events that were headaches, described as severe by 91%. Only 60% of the pa-

tients had fever, whereas 48% of the patients showed signs ofjudged to be related to treatment with fluconazole or flucytosine
by the clinical investigators were assessed and recorded. Lum- decreased mentation, including somnolence (36%) and stupor

(12%); 52% of the patients had normal sensorium. With respectbar pucture was performed after primary therapy had been
administered for 2 months and maintenance therapy had been to opportunistic infections other than CM, oral candidiasis was
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Table 1. Clinical characteristics of patients with AIDS-associated cryptococcal meningitis in Uganda.

Fluconazole / Fluconazole
flucytosine alone Total

Characteristic (n Å 30) (n Å 28) (n Å 58)

Median age in y (range) 33.3 (24–53) 33 (23–50) 33.6 (23–53)
Male sex 14 (47) 11 (39) 25 (43)
Median body weight (kg) 46.9 51.5 49.0
Sign or symptom

Headache 30 (100) 27 (96) 57 (98)
Severe 27 (90) 26 (93) 53 (91)
Moderate 3 (10) 1 (4) 4 (7)

Fever 17 (57) 18 (64) 35 (60)
Level of consciousness

Stupor 3 (10) 4 (14) 7 (12)
Somnolence 13 (43) 8 (29) 21 (36)
Normal sensorium 14 (47) 16 (57) 30 (52)

Opportunistic infection
Oral candidiasis 23 (77) 17 (61) 40 (69)
Pulmonary tuberculosis 2 (7) 3 (11) 5 (9)

Mean CD4 lymphocyte count (/mm3) 80 73 77
Mean CD8 lymphocyte count (/mm3) 227 188 208
Mean CD4/CD8 ratio 0.42 0.41 0.41

NOTE. Data are number (%) of patients unless otherwise indicated.

most frequently observed (69% of patients), and pulmonary We also examined the severity of headache after 2 weeks,
1 month, and 2 months of combination therapy or monotherapy.tuberculosis was diagnosed in five (9%). Two patients with

CM and three with pulmonary tuberculosis were randomized After 1 month of treatment, patients who received combination
therapy had significantly less-severe headaches than those whoto receive combination therapy and monotherapy, respectively.

The mean CD4 and CD8 peripheral-blood lymphocyte counts received monotherapy (table 2; P Å .005), but this difference
was not observed after 2 weeks or 2 months.were 77/mm3 and 208/mm3, respectively, with a mean CD4/

CD8 ratio of 0.41. There were no significant differences with Despite the prolonged survival among patients who received
combination therapy, the rate of positive CSF cryptococcalrespect to demographic characteristics, laboratory values, or

clinical symptoms and signs of CM between the treatment antigen cultures remained high after 2 months (12 [80%] of
groups at baseline.

We could evaluate the survival rate among only 50 of the
patients after administration of primary and maintenance ther-
apy for 6 months because during primary therapy, five patients
(two receiving combination therapy and three receiving
monotherapy) withdrew from the study, and during mainte-
nance therapy, three patients (two receiving combination ther-
apy and one receiving monotherapy) withdrew from the study
(figure 1). Ten (40%) of 25 patients receiving fluconazole
monotherapy died within the first 2 weeks of primary therapy,
and only nine (36%) of these patients survived for 2 months.
In contrast, the use of combination therapy reduced the death
rate among these patients during the first 2 weeks (4 [16%] of
25 patients died), and 14 (56%) of 25 patients randomized to
receive combination therapy survived during the full 2-month
course of primary therapy. After primary and maintenance ther-
apy for 6 months, survival rate among 25 patients (32%) receiv-

Figure 1. Survival curve for patients with AIDS and cryptococcal
ing combination therapy was significantly higher than that meningitis who received combination therapy with fluconazole and
(12%) among the 25 patients randomized to receive monother- flucytosine ( ) vs. fluconazole monotherapy (-- - -). *P Å .022,

Cox’s F test.apy (P Å .022).
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Table 2. Comparative analysis of the severity of headache in patients with AIDS-associated cryptococcal meningitis who received combination
therapy or monotherapy.

Duration of No. of patients with indicated severity of headache
treatment

Treatment (d) None Mild Moderate Severe P value*

Flu / 5-FC (n Å 30) 0 0 3 27
0 .492

Flu alone (n Å 28) 1 0 1 26
Flu / 5-FC (n Å 24) 5 10 4 5

14 .424
Flu alone (n Å 16) 2 8 5 1
Flu / 5-FC (n Å 18) 11 6 1 0

30 .005
Flu alone (n Å 11) 4 1 0 6
Flu / 5-FC (n Å 15) 13 2 0 0

60 .375
Flu alone (n Å 8) 6 1 0 1

NOTE. Flu Å fluconazole; 5-FC Å flucytosine.
* x2 test.

15) and at 6 months (5 [62.5%] of 8) after treatment. Similarly, rable to that for patients with AIDS and CM in Malawi (97%)
and in the United States (67%) [3, 7]. The frequency of abnor-four (50%) of eight patients who received monotherapy had

culture-positive CSF after 2 months of treatment, but neither mal sensorium among our patients (48%) was comparable to
that among patients with AIDS and CM in Malawi (58%) butof two patients had culture-positive CSF after 6 months of

treatment. These data indicate that a large proportion of the appeared to be higher than that among such patients in the
United States (27%). Similar rates of candidiasis (63%) andpatients had quiescent disease at both endpoints of primary and

maintenance therapy. tuberculosis (17%) among AIDS patients with CM were ob-
served in a previous study in Africa [4], since these diseases areNo serious adverse effects were noted in any of the enrolled

patients during primary or maintenance therapy. Pulmonary associated with depletion of CD4 lymphocytes in the peripheral
blood.tuberculosis was first detected in seven patients with AIDS-

associated CM after enrollment. Three of these patients were Previous studies of treatment with oral fluconazole (200
mg/d) for patients with AIDS-associated CM showed that thereceiving combination therapy (tuberculosis was detected in

one during primary therapy and in two during maintenance survival rate after primary therapy was much lower in Uganda
(30%) than in the United States (82%) [7, 10]. Differences intherapy), and four of the patients were receiving monotherapy

(tuberculosis was detected in all during primary therapy). A survival between the two studies appear to be due to delay in
diagnosis and lack of supportive therapies for these patients.total of 12 patients with pulmonary tuberculosis were included

in this study. A preliminary study of combination therapy with fluconazole
(400 mg/d) and flucytosine (150 mg/[kgrd]) for CM was con-The results of in vitro susceptibility testing of antifungal

agents have not regularly correlated with patients’ clinical re- ducted in patients with AIDS [9]. The Kaplan-Meier estimate
of the rate of clinical success at the end of 10 weeks and thesponses. However, recent papers have shown correlations be-

tween the MIC for C. neoformans and the minimum effective median time to negative CSF cultures were reported to be 63%
and 23 days, respectively. These results were superior to thosedose of fluconazole in mice [17, 18]. Therefore, we conducted

in vitro susceptibility tests of fluconazole and flucytosine obtained with fluconazole or amphotericin B alone. In addition,
fluconazole was well tolerated, while flucytosine caused gastro-against 32 strains of C. neoformans that were isolated from

the patients in this study. The MIC50 of fluconazole was 8.0 intestinal complaints and fatal thrombocytopenia in some pa-
tients because of the long median duration of therapy (43 days)mg/mL, and the MIC90 was 16.0 mg/mL. However, the range

of fluconazole MICs was broad (8–ú128 mg/mL) because one in this study.
In the present study, combination therapy with fluconazoleisolate was highly resistant to this drug (MIC, ú128 mg/mL).

The range of flucytosine MICs was similarly broad (0.016–4 and flucytosine for AIDS-related CM produced a significant
increase in the number of patients who survived for 6 monthsmg/mL). The MIC50 of flucytosine was 0.25 mg/mL, and the

MIC90 was 1 mg/mL. and lessened the severity of headache after 1 month. Combina-
tion treatment not only prolonged survival but also improved
the quality of life by lessening the severity of headache, the

Discussion
most debilitating symptom of CM. However, the rate of long-
term survival after combination therapy remained low (32%).In the present study we noted that headache was a prominent

symptom among the patients (98%), a finding that was compa- These beneficial effects of combination therapy are apparently
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reduction in the burden of fluconazole-resistant C. neoformans
in the brains of mice with CM that received combination ther- References
apy with fluconazole and flucytosine vs. fluconazole alone [18].

1. Holmberg K, Meyer R. Fungal infection in patients with AIDS and AIDS-
These data strongly support the beneficial effects of combina- related complexes. Scand J Infect Dis 1986;18:179–92.
tion therapy observed in the present study even though we 2. Dismukes WE. Cryptococcal meningitis in patients with AIDS. J Infect

Dis 1988;157:624–8.could not find significant differences in fungal culture results
3. Maher D, Mwandumba H. Cryptococcal meningitis in Lilongwe and Blan-with combination therapy vs. monotherapy. Quantitative, rather

tyre, Malawi. J Infect 1994;28:59–64.than qualitative, culture methods should be used to demonstrate
4. Laroche R, Dupont B, Touze JE, et al. Cryptococcal meningitis associated

the difference in fungal culture results with combination ther- with acquired immunodeficiency syndrome (AIDS) in African patients:
apy vs. monotherapy. Furthermore, it is noteworthy that no treatment with fluconazole. J Med Vet Mycol 1992;30:71–8.

5. Swinne D, Deppner M, Laroche R, Floch J-J, Kadende P. Isolation ofadverse effects were observed in the present study because
Cryptococcus neoformans from houses of AIDS-associated cryptococ-flucytosine (150 mg/[kgrd]) was given only for 2 weeks.
cosis patients in Bujunbura (Brundi). AIDS 1989;3:389–90.Since the clinical effectiveness of daily fluconazole doses of

6. Larsen RA, Leal MAE, Chan LS. Fluconazole compared with amphotericin
200 mg and 400 mg were similar [9], safety and cost-effective- B plus flucytosine for cryptococcal meningitis in AIDS. A randomized
ness considerations led us to adopt a fluconazole dosage of trial. Ann Intern Med 1990;113:183–7.

7. Saag MS, Powderly WG, Cloud GA, et al. Comparison of amphotericin B200 mg per day for both monotherapy and combination therapy
with fluconazole in the treatment of acute AIDS-associated cryptococcalin this study. This dosage, however, might have been too low
meningitis. N Engl J Med 1992;326:83–9.in view of the fungistatic activity of fluconazole, as CSF con-

8. Haubrich RH, Haghighat D, Bossette SA, Tilles J, McCutchan JA, the
centrations after administration of fluconazole at a dose of California Collaborative Treatment Group. High-dose fluconazole for
400 mg have been reported to be 2.7–8.2 mg/mL [4]. The treatment of cryptococcal diseases in patients with human immunodefi-

ciency virus infection. J Infect Dis 1994;170:238–42.MICs of fluconazole for the isolates of C. neoformans tested
9. Larsen RA, Bozzette SA, Jones BE, et al. Fluconazole combined within this study appeared to be higher than could be achieved with

flucytosine for treatment of cryptococcal meningitis in patients with200 mg of fluconazole. Poor penetration of fluconazole into
AIDS. Clin Infect Dis 1994;19:741–5.

CSF and reduced susceptibility of C. neoformans to fluconazole 10. Oishi K, Mugerwa R, Mitarai S, et al. High mortality in AIDS patients
might have resulted in the quiescent disease in a large number with cryptococcal meningitis despite fluconazole therapy in Uganda

[abstract no 387B]. In: Program and abstracts of the 10th Internationalof the patients in the present study.
Conference on AIDS (Yokohama, Japan). 1994.The prevalence of tuberculosis among HIV-infected individ-

11. Goodgame RW. AIDS in Uganda—clinical and social features. N Engl Juals in Uganda has been described previously [19]. Pulmonary
Med 1990;323:383–9.

tuberculosis was diagnosed in five of our cases before antifun- 12. Bozzette SA, Larsen RA, Chiu J, et al. A placebo-controlled trial of
gal therapy was administered and in seven cases during antifun- maintenance therapy with fluconazole after treatment of cryptococcal

meningitis in the acquired immunodeficiency syndrome. N Engl J Medgal therapy. Laroche et al. [4] have similarly reported a high
1991;324:580–4.incidence of tuberculosis (17%) among patients with AIDS-

13. Lyamuya EF, Kagoma C, Mbena EC, et al. Evaluation of the FACS count,associated CM. This finding suggests the need for antitubercu-
TRAx CD4 and Dynabeads method for CD4 lymphocyte determination.

lous prophylaxis during antifungal therapy among patients with J Immunol Methods 1996;195:103–12.
AIDS-associated CM. It is notable, however, that rifampin 14. Barchiesi F, Colombo AL, McGough DA, Rinaldi MG. Comparative study

of broth macrodilution and microdilution techniques for in vitro antifun-causes a reduction of the half-life of fluconazole that may
gal susceptibility testing of yeasts by using the National Committee forinfluence the antifungal activity of fluconazole against C. neo-
Clinical Laboratory Standard’s proposed standard. J Clin Microbiolformans [20].
1994;32:2494–500.

In summary, we demonstrated a significant reduction in the 15. Cox DR. Some application of exponential ordered scores. Journal of the
severity of headache after 1 month of treatment and a signifi- Royal Statistical Society Series B 1964;26:103–10.

16. Altman DG. Clinical trials. In: Altman DG, ed. Practical statistics forcant prolongation of survival after 6 months of treatment with
medical research. London: Chapman & Hall, 1990:440–76.fluconazole and short-term flucytosine among patients with

17. Velez JD, Allendoerfer R, Luther M, Rinaldi MG, Graybill JR. CorrelationAIDS-associated CM. Further clinical investigations are re-
of in vitro azole susceptibility with in vivo response in a murine model

quired to evaluate the role of combination therapy in the treat- of cryptococcal meningitis. J Infect Dis 1993;168:508–10.
ment of CM in patients with AIDS in developing countries 18. Nguyen MH, Najvar LK, Yu CY, Graybill JR. Combination therapy with

fluconazole and flucytosine in the murine model of cryptococcal menin-where HIV is endemic.
gitis. Antimicrob Agents Chemother 1997;41:1120–3.

19. Eriki PP, Okwera A, Aisu T, Morrissey AB, Ellner JJ, Daniel TM. The
influence of human immunodeficiency virus infection on tuberculosisAcknowledgments
in Kampala, Uganda. Am Rev Respir Dis 1991;143:185–7.

The authors thank H. Miwa and M. Shimada for their assistance 20. Coker RJ, Tomlinson DR, Parkin J, Harris JR, Pinching AJ. Interaction
between fluconazole and rifampicin. BMJ 1990;321:818.in performing the statistical analysis, and P. Ombasi and M. Aki-

/ 9c4e$$ju57 05-12-98 14:25:28 cidas UC: CID

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article/26/6/1362/400223 by guest on 19 M

ay 2022


