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TASLE 20-1. iem-of Medically Important Yeasts of the Form-Phylum Deuicromycota
* Form-Class: Blastomycetes

Form-Family: Cryplococcaceae *

Genus 1: Cryplococcus Unicellular budding cells onty: reproduce by blastoconidia pinched off the mother
cell. Most are urease-positive. Cell sumounded by a heteropolysaccharde capsule and
produces starchlike compounds; carotenoid pigments are usually lacking. Inosital is assimilated:
sugars are not fermented.

Example: Cryplococcus neoformans [cryplococcal meningitis). **

Genus 2. Malassezia. Mostly unicellular budding cells that reproduce by blastoconidia that develop from a
reduced phialide. Cells may adhere, forming short hyphal strands. Growth stimulated by lipids.
There is no fermentative ability.

Example: Malassezia furfur (pityriasis versicolor)

Gerus ¥ Rhodoforula. Unicellular budding forms that rarely produce pseudomycelium, are generally
encapsulated, but do not produce starchiike substance. They do not assim“ate inasital or ferment
sugars. Carotenoid pigments are produced.

Example: Rhodotorula rubra (rare pulmonary and systemic infections)
Genus & Candida: Reproduction is by pinched blastoconidia. They may form pseudomycatium or rue
( mycekium; generally urease-negative; capsules are not formed:; starch or carotenoid pign-enis
are not produced; inositol is not assimilated.
Example: Candida albicans (candidiasis)

Genus 5 Trichosporon. Reproduction is by blastoconidia and arthroconidia. Mycelium andg #.* #_
pseudomycelium are formed.

Example: Trichosporon beigelii (white piedra and systemic infections)
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Kluyveromyces yamowii X89528
Kluyveromyces polysporus X69845
Saccharomyces ceravisise JOT353

Saccharomyces rosini X99524

Kluyveromyces africanus X§9518

1 Kiryveromyco s delphensis X83823
—{_ Candida gisbrata X51831%”

7 Kiuyveromyces phaffii X88525
'_|:_ Kluyvaromyces bialtae X83521
Saccharomycodes ludwigh X69843

Hanseniaspora uvarum XE9844

Williopsrs salicomiae Y12517
Pichia angusta ME0310
100 Pichia membranaefaciens X58055
—'—“—E Issatchenkia onentalis M55528 Saccharomycetaceae
Dekkara naardenensis X85110
100 Dekkera cuslersiana X83817

9 Dekkera brellensis X58052
1 E Breftanomyces bruxelensis X83815

Dekkera anomala X83820
Bretfanomyces anomalus X83818
Candida maltosa D14533
— L1901 candida tropicalis M55527 o
Candida parapsifosis ME0307 /
Candida dubliniensis X9939%
Candida albicans X53497 »*
Pichia anomala X 58054
-@‘:bﬁm's pratensis Y12110
Whilopsis calformica Y12108
100 Clawispora lusitaniae
00 Candida infermadia X89518 Metschnikowiaceae
100 Metschnikowla bicuspidata ABO23465
Tl Yarrowia lipolytica ME0312 | Ascoideaceae

g Dipodascus albidus XE9840
100 Galactomyces geotrichum X63842 o Dipodascaceae
Endomyces geofrichum L00S74

100 Wattomyces lipofer X63848
4': Dipodascopsis uninucleata LI00969
100 , Filobasidiella neoformans X60183 ¥,
Cryplococcus necfarmans LO5S428 g
Bullera dendrophila 031649
Buflera globospora D316850
Buliera penniselicola ABDOS452
Bullera miyagiana D31651 Tremellales
Bullera variabilis D31654
Filobasidium fonforme D13460
0o Phaffia rhodazyma D31656
Cystofiobasidium capitatum D12801
Tillotiopsis washinglonensis DE3192
Titatiopsis albescens D8I 188
100 Titketiopsis pallescens D83191
- Tilletiopsis minor D&3190 Tilletiales
100 Tilletiopsis fulvescens DE3T189
Tilletiopsis flava D828719
100 100 Bensinglonia musae D43946
Bensingtonia ingaldil D38234
Sporobolomyces xanthus DE4118
100 Bensingtonia yuccicola LM0§T0
g7 Bensingtonia naganoensis D38366
Bansinglonia ciliata D38233
100 Rhodotorula minuta D45367
— 100 Rhodespondium dacryoidum 073459
Ridotorula laciosa D45366
87 __ Sporobolomyces raseus X60181 Sporidiales
Spovidiobolus johnsand L22261
Bensinglonia intarmedia D38235
100 Bensingtonia yamaioana D38239
8 Rhodolorula mucilaginosa X84326
Rhodospondium Muviake U7 7395
Rhodotorula graminis X83827
1 Rhodotorwa glutinis X60180
"1 Rhodospondivm toruloides 012806
L Pneumocystis caninil X12708 | Archiascomycetes

ascomycefous yeasts

| &

basidiomycetous yeasts

Fig. 17. Phylogenetic tree of the Archiascomyeetes and the asco- and basidiomycetous yeasts, based on confidently aligned, near-complete S5U
rDNA sequences using Neighbor joining algorithm with Kimura correction. Bootstrap values >90 from 100 resampled datasets are shown.
Preumocystis carinii was chosen as outgroup, All ascomycetous yeasts (Hemiascomycetes) are classified ina single order, the Saccharomyceta-
les. In the basidiomycetous yeasts the diversity is larger, which has led to the distinction of several classes (see Table | on p. 19). All

basidiomycetous orders contain numerous hyphal representatives. . [ .
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General remarks. Basidiomycetous yeasts are anamorphs of members of jelly fungi (Hymenomycetes; Tremellales)
or of smuts (Ustilaginomycetes, Ustilaginales). They are recognized by presence of urease and extracellular DNAse,
and by the less widely used Diazonium Blue B (DBB) staining reaction, which is also positive. In addition, mostly
extracellular starch-like compounds are produced, inositol is mostly assimilated, and sugars are not fermented or only
in amounts that are not detected by standard methods. Bud formation mostly percurrent. Generative reproduction is
mostly produced after mating of suitable partners. A clamped mycelium with thick-walled, brown teliospores is
formed, which eventually germinate with a non-septate basidium (holobasidium) or a septate basidium (phragmobasi-
dium), bearing sessile basidiospores. Ultrastructure: cell walls are multilamellar; septa have dolipores or simple pores.

98 Tremedla fuciformis CBS 6970
o Tramella mesenterica CBS 6373
Tramalia moriformis CBS 7810
Cryplococcus laurentli CBS 139
100 — Trameda aurantia CBS 6365
Tremedls encephala CBS 6068
l—— Treymalla foliaces CBS 6969
o Filobasidiella neoformans NRRL Y-170 v
— Cryplococcus humicols CBS 8371
100 = Trichospovon mucoides CBS TE25 Tramellales
Trichasparon culaneun CBS 2466
Cryptococcus curvalus CBS 570
EE Trichosporon asahi CBS B640

15

Trichosporon ovoides CBS 7556
Trichosporon asteroides CBS 2481
100 Cryptococeus vishnlach CBS 8143
100 Cryptococcus albidus CBS 5582
i 100 | Filobasidium uniguitulatum CBS 1730
- Filobasidium umguitulatum CBS 1727
Rhodotora graminis CBS 2826
81 phodotoruta glutinis CBS 20
Rhodospondium krafocinviovae CBS 7436
Rhodosporidium luviale CBS 65658
Rhodotorwa muclaginoss CBS 316
100 1 Spordiobolus pararosews CBE 407
109 ‘WN Sponidiobotus pararoseus CBS § Sporidisies
a9 Sporobolomyceas rubammus GBS 7500
A Spondiobolus fohnzonil CBS 5470
‘-[; Spondiobolus salmonicolor ¥ 17438
"| Sporidiebolus johnsonii CBS 1522
ar Spondicholus jotnsoni CBS 2630
- 100 [~ Ustilago maydls NRRL Y-1639
4'? Usiiago avenae GD 1282
N_‘l- Ustifago spermophora H ULV, 13634
Ustiago trchophora MP 1898

Malassezia sympodialis CBS 7222
I-_ Malassezis pachydermalis CBS 1879

%04 | Metassezis restricta CBS 7877
Malazsezia gioboss CAS 7966 Malssseziales
w 00 (— Malassezia furfur CBS 1878 o
"WEE Malassezia obfuss CBS 7876
Malassezia siooffiae CBS 7956
—— Tiletiopsis washinglonensis CBS 605.83
Tietlopzis filvescens CBS 607,83
Tilatiopsis minor CBS 543.50

Ustilaginales

Fig. 18. Phylogenetic tree of basidiomycetous yeasts based on confidently aligned, D1/D2 domains of LSU rDNA, using Neighbor joining
algorithm with Kimura correction. Bootstrap values =90 from 100 resampled datasets are shown. Tilfetfiopsis minor was chosen as outgroup.
Note that numerous orders of basidiomycetous veasts are known, which do not contain any clinically significant representatives. Medical fungi
are mainly found in two orders, the Tremellales and the Sporidiales, which are clearly apart from each other. Malassezia takes an isolated
position and therefore Begerow er al. (2000) maimained the order Malasseziales for this group.




YEAST PHYSIOLOGY AND BIOTECHNOLOGY

Table 1.1. An overview of yeast genera’.

TlEIE:ll.‘:amu::lrphi-::2
Ascomycetous
Genera (Ascomycotina)

Anamorphic®
Ascomycetous Genera
{Deuteromycotina)

Teleomorphic

Genera (Basidiomycojma)

Anamorphic

B T R e T,
Genera {Basidiomvcu?e,a]

Ambrosiozyma (2 species);

Arthroascus (4);
Arxiozyma (1);
Ascoldea (6);
Ashbya (1)
Botryoascus (1)
Cephaoloascus (2):
Citeromyces (1);
Clavispora (2);
Coccidiascus (1);
Cyniclomyces (1);
Debaryornyces (10);

Aciculoconidium (1)
Arxula (2);
Brettanomyces (3)

V Candida (152);

Kloackera (1)
Myxozyma (9);
Oosporidium (1);
Saitoella (1)

Schizoblastosporion (2);

Sympodiomyces (1);
Trigonopsis (1)

Bulferomyces (1)
Chinosphaera (1});
Cystofilobasidium (4);
Erythrobasidivum (1);
Filobasidiella (1);
Fifobasidium (5);
Leucosporidium (3);
Kondoa (1)

Mrakia (4);
Rhodosparidium (9);
Sporidiobolus (3);
Sterigmatosporidium (1)

Bensingronia (10);
Bullera {14);
Cryptococcus (40);
Fellomyces (4);
ltersonilia (1):
Kockovaella (2):
Kurtzmanomyces (2);
s lassezia (T);
Fhaifia (1)
Rhodotorula (37);
Sporobolomyces (27);
Sterigmatomyces (2);

Dekkera (2);
Eremothecium (2);
Galactomyces (2)
Guilliermondefia (1);
Hanseniaspora (6);
Hansenula™ { 1%
Hormoascus [3);
Hyptopichia (1)
Issatchenkia (4);
Kiuyveromyces (17):
Lipomyces (5);
Lodderomyces (1);
Metschnikowia (10);
Nadsonia (3);
Nematospora (1)
Pachysalen (1);

Pichia (B7);
Saccharomyces® (16):
Saccharomycodas (2);
Saccharomycopsis (6);
Saturnispora (4);
Schizosaccharomyces (3);
Schwanniomyees ( 1);
Sporopachydermia (3);
Stephanoascus (2);
Torulaspora (3)
Wickerfamia (1);
Wickerhamiella (1);
Williopsis (5);
Yarrowia (1);
Zygoascus (1)
Zygosaccharomyces (9);
Zygozyma (4)

! Information Irm_ﬂ_oakhwl. and Kurtzman (1996] and A, Vaughan-Martini and A Martini [Unbvevsity of Perugia, personal communication, 1997).
'I'hh: I':nmgdﬁ:_l _udlll-u-n of The Yeasts. A Taxonomic Study [edited by CP. Kurtzman and JW. Fell and published by Elsevier, 1997) was in press at
the time of writing.

: Teleomarphic and anamarphic mltr:l 1o, mlspec&wtv. maisporic and milospadic expression of yeast spocies.

Tha "“1.’ Hansgowla species is M misumaiensiz. Other Hanssnula species. including M. polrmompha which is referred 1o elsewhers in this book,
are not listed above dug fo the fact that Kurtzman (1984) transferred Hansenul species with hat-shapad spoces 1o Pichia and thase with saturm
ihapod' sporos to Williopsds. (Thus, M pofymorpha is new Pichia angusia)

Saccharamyces sonsu siricfo have been sepasated into lour species: 5 bayanus 5. cerevisise, 5 paradoxus and 5 T Vaughan-
Martini snd Martini, 1993), R e ]

Tilletiaria (1);

Tremelfa and
Sirobasidium (12):
Udeniomyces ( 3);
Xanthophylfomyces (1)

Sympodiomycopsis (1)
Tilfetiopsis (6);
Trichesparon (20);
Tsuchiyvaea (1)

B i A
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Table 13.3. Teleomorphs of Candida Species Isolated from Clinical Specimens

S @veg=Species Teleomorph Sexuality
® (. albicans none none®
C. famaia Debaryomyces hansenii Homothallic
®C. glabrata none : - none
C. guilliermondii Pichia guilliermondii Heterothallic
var, guilliermondii
C. guilliermondii % Pichia ohmeri Heterothallic
var.
C. haemulonii : none _ none
C. kefyr ' Kluyveromyces marcianus Heterothallic
® C. krusei. Issatchenkia orienialis Heterothallie(?)
C. lusitaniae Clavispora lusitanice Heterothallic
C. norvegensis Pichia norvegensis Homothallic
® C. parapsilosis none none
e C. tropicalis none none
C. viswanathii none none

y (J:-L A =25
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- bandida’s ability to ‘transform’
' may cause therapeutic difficulties

diagnose Candida as Candida any-
more —there are too many different
types which emanate from a single
cell” At the IX International Congress
- of the International Society for Hu-
man and Animal Mycology, Dr. David
. Soll reported that Candida albicans is
+.capable of "switching" heritability at
hlgh frequency between at least seven
.. general phenotypes that can be 1dent1-
fied by colony morphology. He stated,
‘Thls unusual pheunmennn may pla}r
- arole in the organism's capacity to in-_
'vade different types of body tissues,"
"".j evade the immune system. or evade .
T'.; ant1hod}' treatment” "¢ o haml
~The ability to transform 1ntn an en--
hrely different "being" prompted Dr.
—:Soll to describe Candida as having a
~'Dr. Jekyll and Mr. Hyde syndrome,"
o Suf?:*é"swﬂchmg is also reversible. at
hlgh frequency. It should be noted, he -
- added, that switching between ‘the -
_. many cnlnny phenotypes is superim--
# pased on the basic capacity of Candida -
dlmorphxsm for example, even when -
i cei]s are in different switch pheno-.
t}FpES they are still capable of growing -
‘in the alternative forms of bud and hy-_
pha.
According to Dr. Soll, fﬂllow -up -:::f
the clinical implications is already un-
der way. “We are collaborating with
- four clinical laboratories, and we're
- picking up different switch pheno-
types in different disease processes”
Cellular changes noted. Shown in (A) is an He added, "Many of the switch pheno-

example of an original smooth colony types have increased antibiotic resis-
phenotype, (B) a switch “irregular wrinkle” [continued on page 8

ATLANTA—"It may be that you can't

T

phenotype, and {C) a “ring” phenotype.
JZJ Aoz
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TABLE 20-3. Clinical Manifestations of Chronic Mucocutaneous Candidiasis

Dysgenesis of Thymus
Dysplasia of thymus with agammaglobulinemia (Swiss type)
Dysplasia of thymus without agammaglobulinemia (Nezelof-Allibone syndrome)
Absence of thymus and parathyrold (DiGeorge syndrome)
Polyendocrine Dysfunction
Familial juvenile hypoparathyroldism and hypoadrenocorticism
Thymoma
Defective Immune Responsiveness
No MIF*, no DH (macular leslons)
MIF, no DH, defective phagocylosis (granulomas), ? chronic granulomatous disease of echildren
(myeloperoxidase lacking)
No MIF, no Ca DH, + PPD, DNCB; sp. Inhib. Candida reaction
Defect, as yet undelineated
Others
Specific antibody against normal serum candida clumping factor

‘MIF = migration inhibiting factor: DH = dermal hypersensitivity; Ca = Candido; DNCB = dinifrochlorobenzene:
PPD = purified proteln derivative (tuberculosis).
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Table 3.1 Summary of clinical groups and/or predisposing factors for invasive:
t:anduhas:s |

Neutropenia (especially > 7 days).

Hematological malignancy.

Solid tumor malignancy.

Postsurgical intensive care patients.

Prolonged intravenous catheterization.
2> Broad-spectrum or multiple antibiotic therapy.

Diabetes mellitis.

Parental nutrition.

Severe burns.

Neonates.

Corticosteroid therapy.

Intravenous drug abuse.
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HIV-POSITIVE INDIVIDUALS

Clinical catcpories

A
CD4* T-cells Asymptomatic,
acule B
(primary) HIV Symptomatic, C
No. % or PGL not (A) or (C) AIDS
1. =500/pl >28 Al Bl Cl
2. 200-499/u 14-28 A2 B2 c2
3. <200/ <14 A3 B3 C3

PGL, persistent generalized lymphadenopathy.

A. Asymptomatic HIV infection
Persistent generalized lymphadenopathy
Acute (primary) HIV in?wuun with accompanying
illness or history of acute HIV infection

B. Candidiasis, oropharyngeal (thrush) S
idiasis, vulvovaginal; persistent, frequent, or poorly responsive to therapy -
Cervical dysplasia (moderate or severe)/cervical carcinoma in situ
Constitutional symptoms, such as fever (38.5°C) or diarrhea lasting >1 month
Herpes zoster (shingles), involving at least two distinct episodes - :
Pelvic inflammatory disease, particularly if complicated by tubo-ovarian abscess’
Peripheral neuropathy

.Candidiasis of bronchi, trachea, or lungs, esophageal -

Cervical cancer, invasive

Coccidioidomycosis, disseminated or extrapulmonary

Cryptococcosis, extrapulmonary

Cryptosporidiosis, chronic intestinal (>1 month's duration)

Cytomegalovirus disease (other than liver, spleen, or nodes)

Cytomegalovirus retinitis (with loss of vision)

Encephalopathy, HIV-related

Herpes simplex: chronic ulcer(s) (>1 month's duration); or bronchitis, pneumonitis, or
esophagitis

Histoplasmosis, disseminated or extrapulmonary

Isosporiasis, chronic intestinal (>1 month's duration)

Kaposi's sarcoma

Lymphoma ' :

Mycobacterium avium complex or other species; disseminated or extrapulmon

Mycycabacrerfum wbercu!o.upr. any silc (pu?rﬁgnarjr or extrapulmonary) =

Pneumocystis carinii pneamonia

Pneumonia, recurrent, any cause

Salmonella septicemia, recurrent

Toxoplasmosis of brain

Wasting syndrome due to HIV

2
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Table 12. Yeast Identification Schema

Yeast Colony

Carotenoid Pigment

1
| |
Rhodotorula Ascospore
r i
Capsules Saccharomyces,
Pichia, others
5 '
| |
* Cryptococcus Germ Tube
I 1 /
| 1 E
Urea Sucrose {

Assimilation

; Ll

+ = = +
| - l |
Rhodotorula, Cryptecoccus, : Condida 2
Candida, Trichosporon Pseudohyphae on CMA  stellatoidea albicans
] - |
- +
Torulopsis, Candida |
guilliermondii, Blastospore only Arthro- & Blastospores  Arthrospores
C. parapsilosis Candida TFrichosporon only
Geotrichum
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Figure 3. Patioms of interaction botween MATa and MATS colls in Cryptococcus
m“wummnﬁufwmmmuu
m-mwﬁmmwmmmm.wquﬂm
tube. The smaller cefl shows signs of vecuolar disposition. (3 and 4) One conju-
gated cofl from each pair sppears void of cellular contents (srmows), wheress the
presumed recipient forme 2 hypha. Scale bar represents 2 pm. (b) Identfication of
MAT type in conjugmed cofls. {1 and 2) Overlay of differential intorforence comrast
NG} and fucrescence microscopy shows & conjugated pair to ba from one of
i mating typo (MATa, red; MATa, groenl. (3 and 4] DAPI staining (blua) reveals
1 the nucleus from the MATe cefl [green) migrates imo the conjugstion tube.
“15) DIC and [6) Ruorescencs microscopy of hyphal production from the MATa eall
Md.mm.mmmzmmwmm for-
mation on nitrogen starvation medium [SLAD agark. (1) MATs colls lacking the
mmmmwmmmwmmn
calis. (2] STE!2a dalotant colls do not produce conjugation tubes in response to
mdhmmmﬂhmﬁmh}mmﬁm
parmission, from fed. [7].
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Figurs 4. The sequence of events lasding to conjugation and hyphal formation in
Crypiococcus necformans. (s] MATa colls secrate MFa pheromons [MFap) whan
exposed to nirogen starvation conditions, such as V-8 medium. (b The MAT
oolls respond by producing MFx pheromono [MFa p) and forming a conjugation
tube. The length of the conjugation tuba is determined by the proximity of mating-
oompetent MATa and MATa cells. The colls then fuse. (e) The nucleus of the conju-
gated MATn coll divides and the sister nucheus migrates inlo the conjugation tube.
A i asme time, tha MA Ta nucleus divides and tha ooll inftistes hyphal formation.

The MATa mothor ks mig b th jupation tulbs. jd) MATa- and
MATa-typa nuciol migrate (mo tho hyphae produced bry the MATaE cell. The MATa
el ibutes al all mitochordria presant in the hyphas. MATe-spocific

mitcchondsia sra diluted out or destroyed. A soptum s formed separsting the
yphae from tha MATa coll.
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Cryptococcosis: the 1981-2000 epidemic

Gary D. Friedman,' W. Jeffrey Fessel,? Natalia V. Udaltsova' and Leo B. Hurley'
" Division of Research and 2San Francisco Medical Center, Kaier Permanente Medical Care Program, Oakland, CA, USA

Summary The annual incidence of cryptococcosis during 1981-2000 was determined in
P subscribers of a large integrated health care program in Northern California and in

?c?/ ij/—-‘* those among them who were HIV positive. The incidence of cryptococcosis had been
/ it measured in this setting in the previous decade. The 20-year incidence per million

ﬁé"/‘g?— ¥ person-years was 19.0 in males and 2.6 in females. In males, annual incidence rose
< e 3 sharply but irregularly from 1981 to 1992, then decreased irregularly. In females,
[L’Jéﬁﬁﬁtﬁd :' trends were less marked, with maximum incidence in 1997, In HIV-positive patients

cryptococcosis incidence was highest in 198185 and decreased thereafter in men. In

/P?‘f_:'p é/ women, maximum incidence occurred in 1986-90 and was followed by a decrease.
.:r Wmmhﬂnm—nﬂmmwmm

ﬂ/W/?ﬁ mmmm?ﬁiﬁﬁéﬁmm%ﬁ
 became available.
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Y- miales mh MEEEEHBI—M years in men and women with HIV Infection, by year. Kaiser
mb;m‘ﬂu |hthmm &mlm becril Permanents Medical Care Program subscribers in Northern

populstion. California, 1981-2000,

Table 1 Incidence of cryptococcosts per million person-years, by
mmmmmmmm
Morthern California, 1981-2000.

Age group (years) <20 20-29 30-39 40-49 50-59 60-69 70+

Males 05 114 410 389 219 176 N9
Females 01 13 25 26 33 65 102




Table 4. Variables associated with death in patients with central nervous
system Cryptococcus neoformans infection

Variable (no. of patients Death Survival

for whom data available) (%) (%) p value
Mean age in yrs 40.6 42.4 NS®
Fever (29) 34 (10/29) 66 (10/29) NS
No fever (7) 43 (3/7) 57 (4/7)

Headache (20) 25 (5/20) 75 (15/20) NS
No headache (21) 52 (11/21) 48 (10/21) (0.09)

Abnormal mental status (20) 55 (11/20) 45 (9/20) NS
Normal mental status (26) 31 (8/26) 69 (18/26)

White blood cell >20/mm? (20) 40 (8/20) 60 (12/20) NS
White blood cell <20/mm?® (13) 62 (8/13) 38 (5/13)

Cryptococcal antigen titer 20 (2/10) 80 (8/10) NS
>1,024 (10)
Cryptococcal antigen titer 35 (6/17) 65 (11/17)
<1,024 (17)
Positive blood culture (8) 13 (1/8) 87 (71/8) NS
Negative blood culture (16) 50 (8/16) 50 (8/16)
Renal failure (22) 54 (12/22) 46 (10/22) 0.011
No renal failure (12) 8 (1/12) 92 (11/12)
Therapy NS
AmBP alone (565) 47 (26/55) 53 (29/65)
AmB + b FC®(32) 50 (16/32) 50 (16/32)
Fluconazole (5) 40 (2/5) 60 (3/5)

aN8 = not significant, p >0.05.
bAmB = Amphotericin B deoxycholate.

¢FC = flucytosine.
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