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ABSTRACT

This study compared the performance of three culture media used for the determination of minimal inhibitory
concentration (MIC) of amphotericin B and fluconazole againstd@tococcus neoformarsdrains. For
amphotericin B the media employed were RPMI 1640 medium, as indicated by NCCLS as reference, Yeast
Nitrogen Base (YNB) as proposed by Ghannairal (YNB-1), Antibiotic medium 3 (AM3) indicated by

others, and YNB as proposed by us (YNB-2). In YNB-1, amphotericin B showed broader MIC ranges, varying
from 0.125 pg/mlto 1.0 pg/ml; in RPMI 1640 medium and YNB-2 the MICs were similar and in AM3 the MIC
ranges were narrower. The same pattern was observed for MIC 90%. For fluconazole the media employed
were RPMI 1640 and YNB-1. The MIC ranges were broader and elevated when YNB-1 was employed. MIC
50% were 2.0 pg/ml in RPMI 1640 medium and 4.0 pg/ml in YNB-1. Our results indicate that RPMI 1640
supplemented with 2% glucose allowed a good growth at 48h; YNB as recommended by Ghetredoum
provided a broader MIC range, AM3 provided a narrow MIC range for amphotericin B, and YNB-2 was very
similar to RPMI 1640 medium.
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INTRODUCTION modified (4). Amphotericin B (8,9,10,17) and fluconazole-
C. neoformansesistant strains were detected in antifungal
Cryptococcosis has been the most common life-threatenisgsceptibility tests (1,13,14,15).
fungal infection in patients with AIDS, affecting as many as The results of susceptibility tests based on M27-A
8% of patients with advanced HIV infection in the Unitednethodology have been questioned because of factors such
States and as many as 30% of these patients in other partasouboptimal growth in RPMI 1640 medium and narrow MIC
the world (3,18). ranges (7,11,16). Since these factors could be masking true
The minimal inhibitory concentrations (MICs) of C. neoformansgesistant strains, alternative methods have
amphotericin B and fluconazole agai@stneoformansan be beenstudied.
useful to monitor the possible development of resistance during The purpose of the present study was to compare the
therapy and to identify primary resistance when lack of resporsesceptibility to amphotericin B of 48. neoformanstrains
is observed, so that drug therapy type and/or dose cantbmugh the MICs obtained with RPMI 1640 medium, Yeast
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Nitrogen Base proposed by Ghannoemmal. (6) (YNB-1), of fluconazole in RPMI 1640 was defined as the lowest
Antibiotic Medium 3 (AM3) and YNB medium with M27-A concentration of the drug which resulted in an 80% reduction
methodology, which we named YNB-2. The susceptibility t@f fungal growth compared to control. The MIC of fluconazole

fluconazole was also evaluated, employing RPMI 1640 and YNB-1 was defined as the lowest concentration of drug which

YNB-1. resulted in a 50% reduction of fungal growth compared to control;
the inoculum in this medium was 1 x*du/ml; the tubes were
MATERIALS AND METHODS incubated at 35°C and were read after 48h of incubation (6).
MIC endpoint discrepancies of no more than two dilutions (two
Isolates tubes) were used to calculate percent agreement with MIC

A total of 48 strains were obtained from cerebrospinal fluidbtained from RPMI 1640 reference mediu@andida
(43), blood (3) and sputum (2) from 38 AIDS patients in HospitglarapsilosisATCC 22019 an€andida kruseATCC 6258 were
Universitario de Santa Maria, Santa Maria, RS, Brazil. Thirtyused as quality control for the susceptibility tests. The data
eight strains were obtained from patients during the initialere reported as MIC ranges and Mics at which 50% and 90%
diagnosis of cryptococcal infection and ten strains weid this isolates were inhibited.
obtained after the patients had been treated with amphotericin
B. All isolates were identified &. neoformandy a positive RESULTS
Niger seed agar response, a positive urease test, ability to grow
at 37°C and a negative nitrogen test. The profiles of carbon All 48 isolates ofC. neoformangrew well in RPMI 1640

compound assimilation were also determined. medium, YNB-1, YNB-2 and Antibiotic Medium 3, allowing
MICs to be determined after 48h of incubation. Table 1
Antifungal agents summarizes thia vitro susceptibilities of the 48 clinical isolates
The antifungal agents used were amphotericin B (Sigma) amphotericin B as determined by the NCCLS recommended
and fluconazole (Pfizer). medium and others also suggested in the literature. For
amphotericin B, MIC ranges were slightly broader with YNB-1
Test media than with YNB-2 and RPMI 1640; AM3 provided the narrowest

RPMI 1640 medium (American Biorganics Inc.), indicated/IC ranges, and the same was observed with MIC 90%. The
by NCCLS as reference, and Yeast Nitrogen Base (Difco) wavHC 50% was the same for RPMI, YNB-2 and AM3 but one
prepared according to manufacturer instructions. Aftefilution higher for YNB-1. The MIC geometric means obtained
reconstitution, both were supplemented with glucose to obtairere YNB-1 >YNB-2 >RPMI > AM3, and the percent agreement
a final concentration of 0.5% in YNB (6) and 2% in RPMI 164®ased on RPMI reference medium was 85% with YNB-2, 82%
(12). Both RPMI 1640 medium and YNB were buffered to pkvith AM3 medium and 74% with YNB-1. All strains tested
7.0with 3-(N-morpholino) propanesulfonic acid (MOPS; Sigmawere susceptible to low concentrations of amphotericin B whose
St Louis, Mo, USA) to a final concentration of 165 mM (6,12)MICs ranged from 0.0625 to 1.0 pg/ml.

Antibiotic medium 3 (AM3) (BBL) was supplemented with

glucose to a final concentration of 2%; the buffering capacity

was increased by adding 1g of dipotassium monophosphate

per liter and 1g of monopotassium monophosphate per liter @af@ble 1. Comparison ofin vitro susceptibility of 48C.

the pH was adjusted to 7.0 with Na®Hl three media were neoformanstrains to amphotericin B applied in different media.
filter sterilized by passage through a 0.22-um-pore-size filtet

system (Millipore). Media MIC (pg/ml)° GeoM® % Agreement?
Range 50% 90%
Antifungal susceptibility testing RPMI* 0.0625-0.5 0.125 0.25 0.117 -
The MICs of the test agents were determined for each tgsp13  0.0625-0.25 0.125 0.125 0.109 82

isolate in accordance with National Committee for CIinicaVNB'lj 0.125 -1.0 025 0.5 0.186 74

Laboratory Standards (NCCLS) macrodilution guidelines.(lZ)YI\]B'2 0.0625-05 0.125 025 0.134 85

The tubes were incubated at 35°C and were read after 481 HICCLS M27-A reference macrodilution method visually after
incubation. The MIC of amphotericin B in RPMI 1640, YNB or48h incubation? 50% and 90%, MICs for 50% and 90% of

in AM3, was defined as the lowest concentration of drug whidkolates tested, respectively;GeoM; geometric mean;
resulted in complete inhibition of visible growth. The tests werePercent agreement within 2log 2 dilutions of the reference
performed using two techniques with YNB broth: YNB-1 ad/IC; © Yeast Nitrogen Base broth proposed by Ghanripum
proposed by Ghannouet al (6) and YNB-2 which was the f Yeast Nitrogen Base broth proposed by Ghannoum adjusted
same broth but applied to M27-A methodology (12). The MI@ M27-A methodology.
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C. neoformangesistance to amphotericin B and fluconazole

For thein vitro susceptibility tests of fluconazole the MICwith RPMI 1640 reference medium was poor (74%). The precise
ranges changed from 0.5-16 pg/ml in RPMI 1640 medium amaeaning of this finding is unknown because we did not employ
from 0.25 to 16 mg/ml in YNB-1 (Table 2). The MIC 50%amphotericin B-resistar@. neoformanss control, but this is
demonstrated the same variations but the MIC 90% was equralaccordance with the results of Ghannoetral. (6) and
for the two media employed. different from those reported by Lozano-Cliual. (11) who

elected AM3 as the best medium. The disagreement with RPMI

1640 medium may indicate the better performance of YNB-1
Table 2. Comparison ofin vitro susceptibility of 48C. providing more elevated MICs and thus detecting amphotericin
neoformanstrains to fluconazole applied in two different mediaB-resistant -€. neoformanstrains more properly. The YNB-2
proposed by us showed MICs similar to RPMI 1640 medium.

: b C
Media MIC (uog/ ml) _ GeoM Fluconazole has been shown to be an effective alternative
VIR ORSangle6 520 g’ 9§) g’ 56 to amphotericin B in the treatment of cryptococcal meningitis
T : : : and is the most commonly used antifungal agent in maintenance
YNB-1¢  025-16 40 8.0 1.89 y ga' ag

therapy of this disease (18). T@e neoformansusceptibility
aNCCLS M27-A reference macrodilution method visually afteto fluconazole could be an important predictor of treatment
48h incubation® 50% and 90%, MICs for 50% and 90% ofsuccess and MICs can be useful to monitor possible development
isolates tested, respectively;GeoM; geometric mean; of resistance during therapy and to identify primary resistance
4 Yeast Nitrogen Base broth proposed by Ghanrfoum (1,3,4,13,14,15,19).
Table 2 shows that YNB-1 provided higher MICs than RPMI
1640 medium. However, the MIC ranges with YNB-1 were
DISCUSSION broader than with RPMI 1640 medium. The MIC 50% and MIC
geometric means showed the same pattern, with YNB-1> RPMI
In vitro susceptibility tests have been recently standardizd®40, but MICs 90% was the same for all media used.
(NCCLS M27-A document) for yeasts and intensive investigations Our results agree with others indicating that YNB-1 medium
are currently underway (2,5,11). proposed by Ghannoust al. (6) is superior to the reference
The reference M27-A methodology based on RPMI 164@ethod for susceptibility testing 6f neoformang16).
medium has been used successfully to &sheoformans In conclusion, it seems clear that YNB as proposed by
isolates (5,7,11). There has been concern regarding the us&bénnounet al.(6)represents an important alternative medium
the NCCLS method for testinGryptococcus neoformans for C. neoformansusceptibility tests, as already postulated
because some isolates may grow slowly in RPMI 1640 and thyethe M27-A document (12). The use of YNB as proposed by
recommended incubation time of 72h has been deemed te (YNB-2) does not display advantages because its results
long for practical use in the clinical laboratory (7,11). were very similar to those obtained with the RPMI 1640 reference
For amphotericin B, some authors suggest that RPMI 164@&dium.
medium may not be a good culture medium to warrant good
C. neoformangyrowth, thus hindering the detection of RESUMO
resistance (4). In the present study we used RPMI 1640 medium
supplemented with 2% glucose and all strains showed goddiferentes meios de cultivo empregados ao estudo da
growth at 48h. Glucose supplementation is an alternativeuscetibilidade deCryptococcus neoformangente a
mentioned in the M27-A methodology. anfotericina B e fluconazol
The supplemented YNB proposed by Ghannetral. (6)
(YNB-1) has been indicated as a better choice than RPMI 1640 Comparou-se o desempenho de trés meios de cultura na
medium for testing amphotericin B, fluconazole and flucytosindeterminacéo das concentragdes inibitérias minimas (CIMs) de
In this study we employed YNB as recommended by Ghannouwtois antifungicos frente a 48 amostraldaeoformansPara
et al. (6) and also the same medium with changes in inoculuanfotericina B, os meios empregados foram o Caldo RPMI 1640,
size and endpoint determination (YNB-2). Lozano-G#tial. indicado como referéncia pelo NCCLS, o Yeast Nitrogen Base
(11) found that only AM3 permitted consistent detection ofYNB-1) indicado por Ghannougt al, o Antibiotic Medium 3
resistant isolates when testing was performed in broth by tM3) utilizado por varios autores e o YNB-2, sugerido por
M27-A method (12). Our results demonstrate that the patternrods, que é o mesmo YNB-1, todavia, adequado a técnica
susceptibility to amphotericin B obtained with YNB-2, RPMIpreconizada pelo NCCLS. Para a anfotericina B, a mais ampla
1640 medium and AM3 was closely similar, with a significanfaixa de CIMs (0,125-1,0 mg/ml) foi obtida no YNB-1; os
overlap in the MIC ranges. In contrast while YNB-1 provided antervalos de CIMs obtidos no caldo RPMI 1640 e no YNB-2
broader MIC range than the other media, its percent agreemiram muito similares enquanto que o AM3 evidenciou
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pequenas variagdes nas CIMs. Para os testes com o flucon8izolMoseph-Horne, T.; Hollomon, D.; Loeffler, R.S.T.; Kelly, Saross-

utilizou-se o RPMI 1640 e o YNB-1; novamente, 0 mais amplo

intervalo de CIMs, assim como as CIMs mais elevadas, foram
observados no YNB-1; as variacOes de CIM 50% foram de 2,0
mg/ml no RPMI 1640 e 4,0 mg/ml no YNB-1. Os resultados obtidos
permitem concluir que: o RPMI 1640 suplementado com dextrose
2% permite um bom crescimento em 48h de incubacéo; o YNB

recomendado por Ghannowtral fornece faixas de CIMs mais

amplas; que o AM3 forneceu estreito intervalo de CIMs para a.
anfotericina B e que o YNB-2 utilizado nos testes com
anfotericina B, evidenciou resultados muito semelhantes aos

do caldo RPMI 1640.

Palavras-chave:Cryptococcus neoformansuscetibilidade,
antifingicos
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