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L aboratory Diagnosis of Opportunistic Fungal I nfections
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In the past decades there has been a dramatic increase in the number of opportunistic
fungal infections. Establishing the diagnosis of opportunistic fungal infections in
compromised patients is not simple. The laboratory diagnostic tests include
microscopic examination, culture and serological tests. Although the most reliable
method is the histologic examination, various opportunistic fungal agents can reveal
similar histologic morphology. Culture should be attempted, however, the isolation of
these organisms from cultures must be interpretated with caution, because the causing
agents for opportunistic fungal infections are common laboratory contaminants.
Serology for fungal infections has limited value except cryptococcal antigen: the
usefulness of detection of antigenemia in invasive candidiasis and invasive
aspergillosis has been limited by the rapid clearance of Candida mannan and
Aspergillusgalactomann from serum, which results in only moderate sensitivity for the
disease. Therefore, it should be appreciated that every laboratory test, for the diagnosis
of opportunistic infections, hasits limitations and should be interpreted with caution.
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Table 1. Opportunistic mycosis and its causing agents

Candidiasis and other yeast infection

Candida albicans
Candida parapsilosis

Cryptococcus neoformans

Rhodotorula spp.
Zygomycosis (Mucormycosis)

Rhizopus spp.

Absidia spp.
Hyalohyphomycosis

Aspergillus spp.

Pseudallescheria boydii

Scopulariopsis spp.

Candida tropicalis
Candida krusei
Hansenula anomala

Saccharomyces cerevisiae

Mucor spp.

Fusarium spp.
Scedosporium prolificans

Candida glabrata
Candida lusitaniae

Malassezia spp.

Trichosporon spp.

Rhizomucor spp.

Acremonium spp.
Paecilomyces spp.

Pheohyphomycosis
Alternaria spp. Bipolaris spp. Curvularia spp.
Exserohilum spp.
bronchoalveolar lavage (BAL)
[4].
[3-6].
[4,13].
1 (Candidiasis)
3 5
C. tropicalis C. parapsilosis
non-albicans Candida spp. 50%
[7-9], fluconazole 80% [4].
C.rusd tip
C. (Torulopsis) glabrata
[10-11]. Candida spp.
. lusitaniae
amphotericin B Candida 5 7 ) [14].
Spp. mannan somatic

. Candida spp.
(germ tube test), cornmeal agar
APl 20C (bioMerieux,
[3,12].

Candida (Hardy diagnostics, USA)
France)

CHROMagar

(colonization)



Table 2. Serum antigen tests* commercially available for the diagnosis of invasive candidiasis

Cand-Tec

Pastorex Candida

Enolase (Directigen Disseminated
Candidiasis Test)

Antigen Heat-labile glycoprotein antigen

Manufacturer Ramco Laboratories, USA

Mannan antigen

Sanofi Diagnostics Pasteur, France

48-kD cytoplasmic protein
Becton-Dickinson, USA

Method Latex agglutination Latex agglutination Liposomal immunoassay
Sensitivity  6-71% 33-65% (single sample), 54% (single sample),
77% (sequential samples) 85% (sequential samples)
Specificity Moderate Highly specific Highly specific
* Data from references[6], [15], and [16]
[5]. . Itraconazole
MIC 0.125 p g/mL , 0.25
0.5 p g/mL , 1 pgmL

mannan, heat labile glycoprotein
cytoplasmic protein [5,6].
Pastorex Candida (Sanofi Diagnostics Pasteur, France),
Cand-Tec (Ramco Laboratories, USA) Directigen
Disseminated Candidiasis test (Becton-Dickinson, USA)

(Table 2)[15-17].

Cand-Tec creatinine
[17],
mannan  enolase
enolase
immunoblotting
, mannan Pastorex Candida
latex
[6,15,16].
Candida spp.
Candida spp. fluconazole MIC 4 p
o/mL C. krusei C.glabrata 8 p g/mL
fluconazole
[10,11]. fluconazole
fluconazole C. albicans
. Fluconazole MIC
MIC 64 p gmL ,16 32 y g/mL
) 8 M g/mL
MIC
[18,19]. C.
albicans , C. albicans
Candida spp.

[18,19]. Amphotericin B
MIC 025 1 p gmL

NCCLS M27-T
[18, 20].
2. (Cryptococcosis)
C. neoformans  budding
[3,6].
C. neoformans india ink
[4].
C. neoformans
5 10mL
90 95% . C
neoformans , , v
10
30% AIDS (35 70%).
10

20%
[4].
C. neoformans
[4,6]. Latex
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Table 3. Indiaink vs. cryptococcal antigen test for the diagnosis of cryptococcosis

Indiaink Cryptococccal antigen
Use Detection of C. neoformans Detection of C. neoformans antigen in
in CSF serum, CSF, body fluid
Advantage When positivein CSF, itis Highly sensitve and specific for diagnosis
diagnostic for meningitis of meningeal and disseminated forms of
cryptococcosis
Disadvantage Positive in <50% of case False positive resultsin disseminated
of meningitis; not reliable infection caused by Trichosporon beigelii
(ELISA) ; ; . Zygomycetes
BAL . ,
India ink 50%
90% [2-4].
Table 3).
( ) 4, (Aspergillosis)
Aspergillus spp. (septate hyphae)
66%, 10 30% o conidial head vesicle
[4,6]. Cryptococcus Trichosporon beigelii phialide conidia chain
trichosporonosis ’ fungus ball
(DF-2)
prozone 2. A
fumigatus, A. flavus A. niger ,
[6.21]. A. terreus, Aspergillus. nidulans A. ustus
3. Zygomycosis (Mucormycosis) Aspergillus spp. [2,3,23].
Zygomycosis (aseptate hyphae)
Zygomycetes . Zygomycetes 2
Mucorales (order)  Enthmophthorals (dichotomous branching)
Mgcoral&s . Mucorals . ’ Fusarium
Rhizopus, Mucor, Absidia Rhizomucor Pseudallescheria boydi
Zygomycetes (spore) _ DNA
) probe ,
(rhincerebral form), 23],
[22].
. BAL, ,
Rhizopus orizae (60%) Rhizopus [2-4]
microsporus var. rhizopodiformis (15%) [2,3].
, BAL

Zygomycetes

Aspergillus

(palate)



. Aspergillus spp. ,
. Aspergillus
spp.
BAL
. BAL
BAL
(diffuse infection) BAL
60% BAL
[4]. Aspergillus spp.
conidia head
philaides , vesicle , conidiophores h lle
cdls [2,3].

Immunodiffusion)
(reference serum)
100%

fungus ball

99%

Galactomannan

(immunodiffusion)

[4,5].
(double
[5].
70%,
90%
(
14 36% 72
[24].
gaactomannan latex
[6,25,26].

galactomannan
[4,6]. latex
(Pastorex Aspergillus, Sanofi Diagnostics Pasteur,
France) 70% 86% ,
(Sanofi Diagnostics Pasteur, France) 90%
84% [25].
latex
latex
[26].
, galactomannan
[6,26].
[e].
5. Hyalohyphomycosis pheohyphomycosis

Pheohyphomycosis

[1-4, 27]. Pheohyphomycosis
Alternaria spp., Bipolaris spp., Curwularia

spp.[28] Exserohilum spp.
Hyalohyphomycosis  pheohyphomycosis
(hyaline mold)
Hyalohyphymycosis

Aspergillus spp., Fusarium spp.[29], Pseudallecheria boydii,
Acremoniumspp., Scedosporium prolificans Paecilomyces
Spp. [1-4].

melanin

12,3].



mannan
galactomannan
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