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Oropharyngeal candidiasis continues to be considered the most common opportunistic disease in Aids patients.
This study was designed to investigate species distribution, serotype and antifungal susceptibility profile among
Candida spp. isolated from the oral cavity of Aids patients recruited from six Brazilian university centers. Oral swabs
from 130 Aids patients were plated onto CHROMagar Candida medium and 142 isolates were recovered. Yeast
isolates were identified by classical methods and serotyped using the Candida Check system-Iatron. Antifungal
susceptibility testing was performed according to the NCCLS microbroth assay. C. albicans was the most frequently
isolated species (91%), and 70% of the isolates belonged to serotype A. We detected 12 episodes of co-infection
(9%), including co-infection with both serotypes of C. albicans. Non-albicans species were isolated from 12 episodes, 50% of them exhibited DDS or resistance to azoles. Otherwise, only 8 out 130 isolates of C. albicans exhibited
DDS or resistance to azoles. Brazilian Aids patients are infected mainly by C. albicans serotype A, most of them
susceptible to all antifungal drugs.
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Oropharyngeal candidiasis (OPC) is the most common
opportunistic infection observed in Aids patients, occurring in an estimated 80 to 95% of these patients, when the
CD4 T-lymphocyte counts are below 200 cells/mm3 (Crowe
et al. 1991, Dupont et al. 1994, Calvet et al. 1997). Increased
retroviral replication and an associated decline in immune
defenses render these patients particularly susceptible to
OPC, to the extent that it is consider an early sign of HIV
infection (Darouiche 1998). The prolonged nature of Aids
predisposes these patients to recurrent episodes of OPC
that can increase in frequency and severity with progressive HIV disease. Therefore, the prolonged management
of OPC in this patient population causes the development of drug-resistant candidiasis (Powderly et al. 1999).
Candida resistance to the azoles has been frequently attributed to a selective pressure caused by the use of these
antifungal drugs as OPC prophylaxis or treatment
(Barchiesi et al. 1996, Dronda et al. 1996). Many studies
have estimated the incidence of clinical fluconazole resistance to be from 6 to 36%, depending on the patient group
studied and the case definition used (Baily et al. 1994,
Chavanet et al. 1994, Johnson et al. 1995).
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The advent of highly active antiretroviral therapy
(HAART) has permitted suppression of viral replication to
very low levels and a partial recovery of CD4 T cell count in
HIV infected patients. Consequently, the incidence of opportunistic infections has declined, changing the natural
history of HIV infection. However, opportunistic infections
remain a problem among patients with a delayed diagnosis
of infection and among non-responders to HAART (Brodt
et al. 1997, Palella et al. 1998, Patton et al. 2000).
The aims of this study were to determine the species
distribution and C. albicans serotypes of yeast isolates
from Brazilian Aids patients with OPC and to analyze the
in vitro susceptibility pattern of the isolates against
fluconazole, itraconazole and ketoconazole.
MATERIALS AND METHODS

Specimen collection and culture of clinical isolates We conducted a prospective study over a 24-month period, from March 1998 to February 2000, aimed at the investigation of species distribution, serotype and antifungal susceptibility profile among Candida spp. isolated
from the oral cavity of Aids patients. Six tertiary care medical centers with active HIV patient treatment clinics joined
the project at different stages during the two year study
period: Universidade Federal de São Paulo, Unifesp,
Universidade Federal do Rio Grande do Norte,
Universidade de São Paulo, Ribeirão Preto, Universidade
Federal do Paraná, Universidade Federal da Bahia and
Universidade Federal de Uberlândia. The centers were
requested to send sequential samples isolated from the
oral cavity of Aids patients.
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Samples were obtained by swabbing the oral mucosa
of the subjects with sterile cotton swabs, plated onto
CHROMagar Candida® (CHOMagar Microbiology, Paris,
France) and incubated at 30oC for a period not exceeding
five days. After primary isolation, colonies were subcultured on Sabouraud dextrose agar (SDA, Difco Laboratories, Detroit). The centers were requested to send the isolates recovered to the reference laboratory, at Unifesp,
together with case report forms containing clinical and
epidemiological information, including data about the use
of HAART and CD4 cells count for each patient at the
time of collection.
Only one sampling was taken from each patient with
OPC. When more than one Candida species were isolated from oral cavity of the same patient, all isolates were
identified.
Green colonies isolated on CHROMagar Candida®
were presumptively identified as C. albicans and the identification was confirmed by chlamydoconidia production
on cornmeal-Tween 80 agar. Colonies presenting other
colours were subcultured on new Sabouraud-dextrose agar
plates and were identified according to a standard method.
Briefly, isolates were submitted to microscopic morphology observation on cornmeal-Tween 80 agar, and carbohydrate fermentation and assimilation of 7 and 15 sugars,
respectively. If necessary, organisms were also checked
for urease production, nitrate assimilation, and ascospore
formation (Kurtzman & Fell 1998).
Serotyping assay - Strains of C. albicans were prepared for slide agglutination serotyping with serodiagnostic reagent number 6 from Candida Check kit (Iatron
Laboratories, Inc., Higashi-Kanda, Chiyoda, Tokio, Japan),
as suggested in the package insert. C. albicans cultures
were incubated on Sabouraud-dextrose agar plates for 48
h at 25oC. Small amounts of specimen yeast cells was
inoculated onto a Candida Check test tray and approximately 0.05 ml of specific serum (number 6) was added for
testing and physiological saline was added as control.
The glass test tray was stirred for about 1-2 min. A positive agglutination reaction was interpreted by the visualization of aggregates considered to be indicative of C.
albicans serotype A. Negative results in the agglutination reaction with reagent number 6 were considered to
be indicative of C. albicans serotype B.
Antifungal susceptibility testing - Susceptibility to
azole drugs was tested using the broth microdilution
method recommended by the National Committee for Clinical Laboratory Standards (NCCLS 1997). Reference grade
powders of fluconazole (Pfizer Inc., New York, NY, USA),
itraconazole (Janssen Pharmaceutica, Titusville, NJ, USA)
and ketoconazole (Janssen Pharmaceutica) were used to
obtain final drug concentration ranging from 0.125 to 64
µg/ml, 0.03 to 16 µg/ml and 0.03 to 16 µg/ml respectively.
Briefly, broth microdilution testing was performed in sterile, flat-bottom 96-well microplates (Nunclon, Delta, Nunc.
InterMed, Denmark), with RPMI-1640 (American
Biorganics, Niagara Falls, NY, USA) added with Lglutamine and without bicarbonate, and buffered with
MOPS, pH 7.0. The microplates containing double the
final concentration of azoles were prepared in advance
and
stored
at

-70oC for no more than three weeks until use. On the day
of testing, the turbidity of the inoculum suspension was
adjusted by the spectrophotometer to that produced by a
0.5 McFarland standard at 530 nm wavelength. A volume
of 100 µl of the adjusted inoculum suspension was added
to each well, resulting in the desired final drug concentration and inoculum size of 0.5 to 2.5 X 103 cells/ml. The
plates were incubated at 35oC for 48 h. A quality control
strain (C. parapsilosis ATCC 22019) was included on each
day of the assay to check the accuracy of the drug dilutions and the reproducibility of the results.
The minimal inhibitory concentration (MIC) of the
azoles was defined as the lowest drug concentration which
resulted in a prominent decrease in turbidity, as compared
with that in the growth control (drug-free) well (NCCLS
1997).
Breakpoint definitions for fluconazole and itraconazole
MICs were recently proposed by the NCCLS M27-A standard guidelines, considering isolates with MICs ≤ 8 mg/
ml for fluconazole and ≤ 0.125 mg/ml for itraconazole as
susceptible, isolates with MICs between 16 and 32 mg/ml
for fluconazole and between 0.25 and 0.5 µg/ml for
itraconazole as having dose-dependent susceptibility
(DDS), and isolates with MICs ≥ 64 mg/ml for fluconazole
and ≥ 1 mg/ml for itraconazole as resistant. Due to the lack
of consensual definitions of breakpoints for the MICs of
ketoconazole, arbitrary values were established based on
those suggested by previous publications: susceptible
for isolates with MICs ≤ 0.125 µg/ml, DDS for isolates
with MICs between 0.25 and 0.5 µg/ml and resistant for
isolates with MICs ≥ 1 mg/ml (Rodriguez-Tudela et al.
1995, St-Germain et al. 1995, Maenza et al. 1996).
RESULTS

A total of 142 isolates were recovered from 130 Aids
patients with oral candidiasis enrolled in the present study.
It is important to note that 11 patients were harboring
more than one specie and/or C. albicans serotype in their
oral cavities, at the time they were sampled. The age of
the patients ranged from 18 to 65 years (median = 34
years) and 94 of them were males (72%). CD4+ lymphocyte counts were obtained from 115 of 130 patients and
the values ranged from 0 to 454 cells/mm3, with a median
count of 42 cells/mm3. Only 10 subjects had values higher
than 200 cells/mm3. Aids had been diagnosed from zero
to 60 months before sample collection according to data
obtained from 109 of 130 patients (median = 3 months;
mean = 7.4 months). Fifty percent of the patients were
enrolled in this study during their first episode of oral
candidiasis, 35% had less than five episodes and only
15% had five or more episodes. Forty-eight patients (37%)
were under HAART at the time of enrollment in the study.
C. albicans was the most frequently isolated species (91%)
and 70% of the strains belonged to serotype A. A total of
12(9%) non-albicans species were isolated, including C.
glabrata (5), C. tropicalis (4), C. parapsilosis (1), C. krusei
(1), and Trichosporon inkin (1). We detected the presence of 12 co-infection episodes (9%), 3 of them represented by both serotypes of C. albicans. Table I illustrates the MIC ranges, MIC50 and MIC90 of the three
antifungal drugs tested against isolates of C. albicans
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TABLE I
Susceptibility profile of Candida spp. isolates against three antifungal drugs
Drug

Species (n)

MICs range
(µg/ml)

MIC 50
(µg/ml)

MIC 90
(µg/ml)

Fluconazole

C. albicans A (90)
C. albicans B (40)
C. glabrata (5)
C. tropicalis (4)
C. krusei (1)
C. albicans A (90)
C. albicans B (40)
C. glabrata (5)
C. tropicalis (4)
C. krusei (1)
C. albicans A (90)
C. albicans B (40)
C. glabrata (5)
C. tropicalis (4)
C. krusei (1)

0.03-≥64
0.125-8
4-8
0.125-1
32
0.015-0.5
0.007-0.25
0.06-1
0.03-0.06
0.5
0.015-0.5
0.015-0.125
0.06-0.25
0.015-0.125
0.5

0.25
0.25
4
0.5
_
0.03
0.015
0.5
0.03
_
0.015
0.015
0.125
0.03
_

0.5
0.5
8
1
_
0.06
0.06
1
0.06
_
0.06
0.03
0.25
0.125
_

Itraconazole

Ketoconazole

TABLE II
Isolates identified as dose dependent susceptibilidy/resistant to fluconazole, itraconazole and ketoconazole by the microdilution
method, and CD4 cell count for the source patient
MIC
Code

Species

FLZ

ITZ

KTZ

CBA09A
J17-D1
CUB02A
CUB04A
CUB09A
J45-D22
CSP04A
CSP09A
CNA03B
CNA08B
CRP02B
CRP08C
CNA12B
CBA16A

Candida albicans
C. albicans
C. albicans
C. albicans
C. albicans
C. albicans
C. albicans
C. albicans
C. glabrata
C. glabrata
C. glabrata
C. glabrata
C. krusei
Trichosporon inkin

0.25
0.25
2
2
4
8
≥64
≥64
8
4
4
4
32
2

0.25
0.25
0.5
0.5
0.5
0.25
0.25
0.125
0.5
0.5
1
0.25
0.5
0.5

0.03
0.03
0.03
0.06
0.125
0.125
0.5
0.125
0.125
0.25
0.25
0.125
0.5
0.125

CD4
Cells/mm3
60
14
ND
38
8
167
ND
30
54
40
67,3
20
107
29

Serotype
A
A
A
A
A
B
A
A
-

MIC: minimal inhibitory concentration; FLZ: fluconazole; ITZ: itraconazole; KTZ: ketoconazole; ND: not documented

serotype A (90), C. albicans serotype B (40), C. glabrata
(5), C. tropicalis (4), and C. krusei (1). Both serotypes of
C. albicans exhibited the same profile of susceptibility
against azole drugs and C. albicans isolates were more
susceptible than non-albicans species. The rank of susceptibility was C. albicans > C. tropicalis > C. glabrata
> C. krusei. Fourteen of the 130 patients (11%) were harboring in their oral cavities Candida spp. isolates DDS or
resistant to one or more azole drugs (Table II). The DDS/
resistant azole isolates included 8 C. albicans and 6 nonalbicans species.
DISCUSSION

C. albicans is the most pathogenic species of the genus Candida and is consistently the most frequently causative agent of candidal infection in humans. In Aids pa-

tients with OPC, C. albicans is followed in frequency by
C. glabrata, C. tropicalis, C. krusei, C. parapsilosis and
other non-albicans species (Hazen 1995, Coleman et al.
1998).
This is the first Brazilian multicenter study addressing
C. albicans serotypes and antifungal susceptibility profiles (using the NCCLS methodology) of yeasts obtained
from Aids patients with oropharyngeal candidiasis. We
found a high prevalence of C. albicans recovered from
HIV-infected and Aids patients with OPC (91%). Nonalbicans species were isolated from 12 (9%) patients either as the sole isolate (n = 3) or in addition to C. albicans
(n = 9), these being considered cases of co-infection. C.
glabrata was the most frequent non-albicans species
recovered in this series, followed by C. tropicalis, C.
parapsilosis, C. krusei, and T. inkin. Oropharyngeal can-
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didiasis due to Candida species other than C. albicans is
relatively uncommon, although it does occur, especially
in HIV-infected individuals, those with Aids and other
immunocompromised patients submitted to protracted
antifungal therapy. In HIV-infected patients, non-albicans
species have been isolated from 15 to 20% of patients,
and they are represented mostly by C. tropicalis, C.
parapsilosis, C. krusei and C. glabrata (Barchiesi et al.
1993, Milan et al. 1998).
C. albicans may be antigenically divided into two major serotypes on the basis of differences in surface antigens defined as A and B, originally described by
Hanseclever and Mitchell (1961). Antigenic expression
on the surface of the C. albicans cell wall is a very dynamic process, which may reflect the ability of the microorganism to adapt to the host. The variability may be influenced by environmental and nutritional factors, as well
as by the strain origin (Barturen et al. 1995). As a consequence, the variability of the incidence of OPC caused by
serotypes A and B may be related to geographic diversity, antifungal selective pressure, underlying conditions,
host factors and even by differences in the methods employed for C. albicans serotyping (Brawner 1991,
Torssander et al. 1996). In the literature the distribution of
serotypes A and B of C. albicans varies widely in different series. One of the reasons for this variability may be
the number of the individuals evaluated in each series. In
our study, 70% of the C. albicans isolates belonged to
serotype A. In agreement with the data reported here,
Pires et al. (1996) found a 70% frequency of serotype A
from the oral cavities of Brazilian HIV patients. Thus, in
Brazil, serotype A of C. albicans seems to occur at high
frequency, particularly in Aids and HIV-infected patients.
In contrast, in some studies performed in Europe and the
USA, the authors suggested that C. albicans serotype B
seems to be more prevalent. Velegraki (1995) observed a
70% frequency of C. albicans serotype B in 30 Aids patients with OPC in Greece. In the US, a 65% prevalence of
serotype B was detected in Aids patient (Brawner & Cutler 1989). In Sweden, Torssander et al. (1996) observed
that, among homosexual men, the prevalence of serotype
B was 40% in HIV-infected patients and 39% in HIV-seronegative patients, while in control subjects of heterosexual non-HIV men, the prevalence was only 7.5%. In
Europe, nevertheless, HIV-seronegative populations seem
to have also a greater prevalence of serotype A
(McMullan-Vogel et al. 1999, Williams et al. 2000).
In agreement with other authors, we found that both
serotypes of C. albicans exhibited similar in vitro susceptibility patterns to all azole drugs tested. However, it should
be noted that serotype B seems to be significantly more
resistant than serotype A to 5-fluorocytosine (Auger et
al. 1979, Quindos et al. 1995).
Twelve cases of co-infection (9%) were detected, including three cases of isolation of both serotypes of C.
albicans. Up to 15% of Candida spp. mixed cultures from
oral cavities of HIV-infected patients has been described
by other authors and the species isolated in addition to
C. albicans did not seem to play an important role in the
pathogenesis (Beighton et al. 1995, Dronda et al. 1996).

However, the presence of two or more species in the same
patient may predispose to recurrent candidiasis, mainly
in the presence of species for which azole MICs are intrinsically high, like C. glabrata or C. krusei (Millon et al.
1994). Of note, episodes of co-infection were observed in
our study among patients with none or low exposure to
antifungal drugs, as well as a CD4 count lower than 107/
mm³. These data suggest that co-infections may reflect
not only previous exposure to antifungal drugs, but also
the severity of the immunosuppression condition of patients and contact with patients harboring different species.
Fourteen of the 130 patients (11%) harbored DDS yeast
isolates or isolates resistant to one or more azole drugs in
their oral cavities. Eight DDS or resistant isolates were C.
albicans and 6 were non-albicans species represented
by C. glabrata (4) and C. krusei (1) and T. inkin (1) isolates. All non-albicans species mentioned are usually less
susceptible or resistant to azoles. Among the 8 C. albicans
isolates for which azole MICs were high, 2 isolates were
resistant to fluconazole and 6 were DDS to itraconazole.
Both resistant C. albicans isolates were found among
patients with previous exposure to antifungal drugs and
a CD4 count lower than 30 cells/mm³. The risk of developing mucosal candidiasis with reduced susceptibility to
azoles has been associated with greater duration of HIVinfection, severe immunosuppression states and cumulative prior exposure to antifungal drugs, mainly fluconazole.
Of note, 11 of 13 patients harboring DDS and/or resistant Candida spp. isolates to azoles had CD4 count lower
than 67cells/mm³, and most of them reported a history of
recurrent OPC episodes and previous use of antifungal
drugs. Both C. albicans isolates, resistant to fluconazole
were obtained from patients (CSP04 and CSP09) who had
a long history of exposure to azoles, due to recurrent episodes of OPC (more than five episodes).
In conclusion, Brazilian Aids patients are infected
mainly by C. albicans serotype A, most of them susceptible to all antifungal drugs. The occurrence of azole refractory candidiasis and non-albicans species isolates
are more prevalent among patients in advanced stages of
disease, with a history of recurrent oral candidiasis and
exposed to intermittent or continuous antifungal therapy.
Thus, identification procedures up to the species level,
as well as antifungal susceptibility testing should be requested mainly for Aids patients with OPC who exhibit
such conditions.
REFERENCES
Auger P, Dumas C, Joly J 1979. A study of 666 strains of
Candida albicans: correlation between serotype and susceptibility to 5-fluocytosine. J Infect Dis 139: 590-594.
Baily GG, Perry FM, Denning DW, Mandal BK 1994.
Fluconazole-resistant candidosis in an HIV cohort. AIDS 8:
787-792.
Barchiesi F, Morbidutcci V, Ancarani F, Scalise G 1993. Emergence of oropharyngeal candidiasis caused by non-albicans
species of Candida in HIV-infected patients. Eur J Epidemiol
9: 455-456.
Barchiesi F, Najvar LK, Luther MF, Scalise G, Rinaldi MG,
Graybill JR 1996. Variation in fluconazole efficacy for Can-

Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 97(2), March 2002

dida albicans strains sequentially isolated from oral cavities
of patients with AIDS in an experimental murine candidiasis
model. Antimicrob Agents Chemother 40: 1317-1320.
Barturen B, Bikandi J, San Millan R, Moragues MD, Regulez
P, Quindos G, Ponton J 1995. Variability in expression of
antigens responsible for serotype specificity in Candida
albicans. Microbiology 141: 1535-1543.
Beighton D, Ludford R, Clark DT, Brailsford SR, Pankhurst
CL, Tinsley GF, Fiske J, Lewis D, Daly B, Khalifa N,
Marren V, Lynch E 1995. Use of CHROMagar Candida
Medium for isolation of yeasts from dental samples. J Clin
Microbiol 33: 3025-3027.
Brawner DL 1991. Comparison between methods for serotyping
of Candida albicans produces discrepancies in the results.
J Clin Microbiol 29: 1020-1025.
Brawner DL, Cutler JE 1989. Oral Candida albicans isolates
from nonhospitalized normal carriers, immunocompetent
hospitalized patients, and immunocompromised patients
with or without acquired immunodeficiency syndrome. J
Clin Microbiol 27: 1335-1341.
Brodt HR, Kamps BS, Gute P, Knupp B, Staszewski S, Helm
EB 1997. Changing incidence of AIDS-defining illnesses in
the era of antiretroviral combination therapy. AIDS 11: 17311738.
Calvet HM, Yeaman MR, Filler SG 1997. Reversible fluconazole
resistance in Candida albicans: a potential in vitro model.
Antimicrob Agents Chemother 41: 535-539.
Chavanet P, Lopez J, Grappin M, Bonnin A, Duong M, Waldner
A, Buisson M, Camerlynck P, Poptier H 1994. Cross-sectional study of the susceptibility of Candida isolates to
antifungal drugs and in vitro-in vivo correlation in HIVinfected patients. AIDS 8: 945-950.
Coleman DC, Rinaldi MG, Haynes KA, Rex JH, Summerbell
RC, Anaissie EJ, Li A, Sullivan DJ 1998. Importance of
Candida species other than Candida albicans as opportunistic pathogens. Med Mycol 36 (Suppl. 1): 156-165.
Crowe S, Carlin JB, Steward KI, Lucas CR, Hoy JF 1991.
Predictive value of CD4 lymphocyte numbers for the development of opportunistic infections and malignances in
HIV-infected persons. J Acquir Immune Defic Syndr 4: 770776.
Darouiche RO 1998. Oropharyngeal and esophageal candidiasis in immunocompromised patients: Treatment issues.
Clin Infect Dis 26: 259-274.
Dronda F, Alonso-Sanz M, Laguna F, Chaves F, MartinezSuarez JV, Rodriguez-Tudella JL, Gonzalez-Lopez A,
Valencia E 1996. Mixed oropharingeal candidiasis due to
Candida albicans and non-albicans Candida strains in
HIV- infected patients. Eur J Clin Microbiol Infect Dis 15:
446-452.
Dupont B, Denning DW, Marriot D, Sugar A, Viviani MA,
Sirisanthana T 1994. Mycosis and AIDS patients. J Med
Vet Mycol 32(Suppl. 1): 19-28.
Hanseclever HF, Mitchell WO 1961. Antigenic studies of Candida. I. Observation of two antigenic groups in Candida
albicans. J Bacteriol 82: 570-573.
Hazen KC 1995. New and emerging yeast pathogens. Clin
Microbiol Rev 8: 462-478.
Johnson EM, Warnock DW, Luker J, Porter SR, Scully C 1995.
Emergence of azole drug resistance in Candida species from
HIV-infected patients receiving prolonged fluconazole
therapy for oral candidosis. J Antimicrob Chemother 35:
103-114.
Kurtzman CP, Fell JW 1998. The Yeasts, a Taxonomic Study,
4th ed., Elsevier Science Publishers, Amsterdam, 1055 pp.

257

McMullan-Vogel CG, Jude HD, Ollert MW, vogel CW 1999.
Serotype distribution and secretory acid proteinase activity of Candida albicans isolated from the oral mucosa of
patients with denture stomatitis. Oral Microbiol Immunol
14: 183-189.
Maenza JR, Keruly JC, Moore RD, Chaisson RE, Merz RD,
Gallant JE 1996. Risk factors for fluconazole-resistant candidiasis in human immunodefieciency virus-infected patients.
J Infect Dis 173: 219-225.
Milan EP, Burattini MN, Kalllas EG, Fischman O, Costa PRO,
Colombo AL 1998. Azole resistance among oral Candida
species isolates from AIDS patients under ketoconazole
exposure. Diagn Microbiol Infect Dis 32: 211-216.
Millon L, Manteaux A, Reboux G, Drobacheff C, Monod M,
Barale T, Michel-Briand Y 1994. Fluconazole-resistant recurrent oral candidiasis in human immunodeficiency viruspositive patients: persistence of Candida albicans strains
with the same genotype. J Clin Microbiol 32: 1115-1118.
NCCLS-National Committee For Clinical Laboratory Standards
1997. Publication M27-A: Reference method for broth dilution antifungal susceptibility testing of yeasts; approved
standard, Wayne, PA: NCCLS 17: 1-28.
Palella FJ, Delaney KM, Moorman AC, Loveless MO, Fuhrer
J, Satten GA, Aschman DJ, Holmberg SD, and the HIV
outpatient study investigators 1998. Declining morbidity
and mortality among patients with advanced human immunodeficiency virus infection. New Engl J Med 338: 853860.
Patton LL, McKaig R, Straus R, Rogers D, Eron JJ, Hill C
2000. Changing prevalence of oral manifestation of human
immunodeficiency virus in the era of protease inhibitor
therapy. Oral Surg Oral Med Oral Pathol 89: 299-304.
Pires MFC, Birman EG, Costa CR, Gambale W, Paula CR 1996.
Candida albicans byotipes isolated from the oral cavity of
HIV-positive patients. Rev Microbiol 27: 46-51.
Powderly WG, Gallant JE, Ghannoun MA, Mayer KH, Navarro
EE, Perfect JR 1999. Oropharyngeal candidiasis in patients
with HIV: suggested guidelines for therapy. AIDS Res Hum
Retrovir 15: 1619-1623.
Quindos G, San Millan R, Burgos A, Lipperheide V, Tellaetxe
M, Alonso R, Barturen B, Ponton J 1995. Evaluacion de la
sensibilidad a los antifungicos de aislamentos clinicos de los
serotipos A y B de Candida albicans mediante el metodo
ATB Fungus. Enferm Infecc Microbiol Clin 13: 209-212.
Rodriguez-Tudella JL, Martinez-Suarez JV, Dronda F, Laguna
F, Chaves F, Valencia E 1995. Correlation of in vitro susceptibility test results with clinical response: a study of
azole therapy in AIDS patients. J Antimicrob Chemother
35: 793-804.
St-Germain G, Dion C, Espinel-Ingroff A, Ratelle J, Repentigny
L 1995. Ketoconazole and itraconazole susceptibility of
Candida albicans isolated from patients infected with HIV.
J Antimicrob Chemother 36: 109-118.
Torssander J, Chryssanthou E, Petrini B 1996. Increased prevalence of oral Candida albicans serotype B in homossexual
men: a comparative and longitudinal study in HIV-infected
and HIV-negative patients. Mycoses 39: 353-356.
Velegraki A 1995. In vitro susceptibility to itraconazole and
fluconazole of switch phenotypes of Candida albicans serotypes A and B isolated from immunocompromised hosts.
J Med Vet Mycol 33: 83-85.
Williams DW, Wilson MJ, Potts AJ, Lewis MA 2000. Phenotypic characterisation of Candida albicans isolated from
chronic hyperplastic candidosis. J Med Microbiol 49: 199202.

258

Candida spp. from Aids Patients  Priscilla de Laet SantAna et al.

