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•Mesophilic Absidia species

•Thermotolerant species: Myocladus

•M. corymbifera

•M. blakesleeanus

•M. hyalospora

Changing epidemiology
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A. corymbifera

R. microsporus

S. racemosum

Changing epidemiology
Yeasts and moulds

• Yeasts
– non-albicans
– non-Candida
– shifts in resistance

• Moulds
– non-fumigatus
– other agents of hyalohyphomycosis
– agents of zygomycosis
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40 pts, 79 isolates

73% C. albicans

2% C. dubliniensis

cf. 1.5% to 32% HIV

Chronic mucocutaneous candidosis

• persistent/recurrent Candida infection:
– skin 
– nails
– mucosa

• familial or sporadic
• early or adult onset
• may be accompanied by endocrinopathy

– CMC and endocrinopathy: APECED
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CMC

Oral candidosis in APECED patients

• 56 APECED patients: HUS: 1994-2004.
• Grouped according to antifungal usuage past 30 years:

1. 1-3 courses/year
2. 4-6 courses/year
3. >6 courses/year and/or continuous prophylaxis

• Identification and MIC data:
•11 APECED patients
•27 isolates

• Compared use of antifungals with MIC:
•ketoconazole
•miconazole
•fluconazole
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MLST (multi locus sequence typing)

• Measures variation in DNA
• 7 “housekeeping” genes, within which c. 450-500 base-pair fragments  

(“alleles”) are sequenced
– AAT1a
– ACC1
– ADP1
– MPI1b
– SYA1
– VPS13
– ZWF1b

• Aim: are the patient isolates identical or related?
• Steps:

– PCR amplification
– both DNA strands are sequenced
– sequences entered into MLST databases:

•existing sequence: assigned a genotype number (C. albicans)
•new sequence: assigned a new genotype number

Odds and Jacobsen, 2008; Eukaryotic Cell 7: 1075-1084.
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Patient 2
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NonNon--culture approaches to fungal diagnosisculture approaches to fungal diagnosis

Cell wall 
components

Cytoplasmic 
antigens

Metabolites

Genomic DNA 
sequences

Candida Aspergillus Detection

Mannans
1,3-β-D-glucans
chitin

Enolase
HSP-90

arabinitol

C-14 lanosterol 
demethylase
Chitin synthase
Actin
Aspartate proteinase
Ribosomal RNA genes

Galactomannan
1,3-β-D-glucans
chitin

D-mannitol

C-14-lanosterol 
demethylase
Alkaline protease
Mitochondrial DNA
HSP-90
Ribosomal RNA genes

LA
ELISA
RIA
Amebocyte lysate 
assay
Spectrophotometry

PCR

GLC
Mass spectroscopy

ELISA
Immunoblot
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FIEA ImmunoCAP

• IgE
• IgG
• ABPA:

– asthma
– cystic fibrosis
– COPD
– cavitary disease
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• Premise: non-GM antigens may be useful 
surrogate markers

• Mouse Mab: JF5: protein epitope on 
extracellular glycoprotein antigen - secreted 
during active growth

• 15 min immunochromatographic lateral-flow 
device

• Very specific, no cross-reactivity

.
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Patients live in mouldy houses:
exposure to Aspergillus and more
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Aspergillus is in the air!

Heavy excavation!
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Particle counting

•IQAir Particle Scan Pro 
Airborne Laser Counter

•0.3µm - 5µm

•7-year sampling period: weekly: 978 samples

•Aspergillus spp. 16.7%: 1.8 cfu/m3 - 28.3 cfu/m3

•45 cases proven IA (2.29% allo; 0.36% auto HSCT)

•cases of IA analysed 14 and 28-days following high counts

•Conclusion: high counts did not predict risk of developing IA
Rupp et al. JHI 2008.
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Air quality monitoring of HEPA-filtered 
hospital rooms by particulate counting

Anttila V-J, Nihtinen A, Kuutamo T, Richardson M. 2008.

Air quality monitoring of HEPA-filtered 
hospital rooms by particulate counting

Anttila V-J, Nihtinen A, Kuutamo T, Richardson M. 2008.
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• 297 dust samples

• QPCR: 36 indoor moulds

• Glucan assay:
– Cladosporium spp.

– Aspergillus spp.

– Epicoccum nigrum

– Penicillium brevicompactum

• Alternaria alternata: not a significant source of glucan
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Learning points
“Think fungus!”

•The field of medical mycology has become an 
extremely challenging study of infections caused by a 
wide of and taxonomically diverse array of 
opportunistic fungi.

•Key message: there are no non-pathogenic fungi -
the extent of infection relies on the degree of 
immunosuppression, and exposure.

•No fungus should be dismissed out of hand as a 
contaminant.

•Many of the emerging mycoses are inherently non-
susceptible to standard azole or polyene antifungals.

New books
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