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In house, Multiplex Real-Time PCR (LightCycler 480)
Comparison with culture+microscopy
526 SKIN HAIR & NAILS samples
Collection on 3 sites in Israël
Retrospective study

Mycoses. 2018;61:119–126

Objectives

1. To develop and test a multiplex RT-PCR
for identification of the most common
dermatophytes in Israël

2. To implement a new diagnostic 
algorithm



Materiels
& Methods

526 Samples collected at 3 sites
Skin-Hair-Nails

Samples homogeneisation

KOH microscopy
(24h)

DNA extraction
Overnight incubation+

purification on 
MagNApure compact 

(Roche)  

RT-PCR
2 master mixes

Culture
(max 1 month)



RT-PCR (ITS1-ITS2)
with Melting curve analysis



RESULTS from 3 sites (N=526) PCR POS in 96% 
KOH/cult pos 

samples

 Specificity: cross reaction between M. canis & M. 
audouinii

-Gold standard: KOH and/or cult positive
-PCR sensitivity: 92%
-PCR specificity: 79% 
-Additional positive PCR cases not detected in 
culture: 10-30%



Comparison with other studies



New 
Algorithm
proposed

New 
Algorithm
proposed

* performances of the tests in 
the present study

Dermatophyte
PCR screening  

KOH
microscopy

(33-41%)*

PCR pos  PCR neg

Report 
NEGATIVE

NEG POS

CULTURE 

Report
POSITIVE
(59-67%)*
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Objectives

1. To synthesize the currently available 
laboratory diagnostics for 
histoplasmosis, 

2. To assess the assays performance in 
various clinical contexts.

Background
Histoplasmosis: the most endemic mycosis in South 
America
Wide spectrum of disease: pulmonary to disseminated, 
acute or chronic
Emerging imported cases in Europe: Liège: 2 cases in 
2017!



Laboratory diagnosis of Histoplasmosis

1. Diagnostic microscopy/histology: sensitivity 9-43%
2. Culture (up to 6 weeks) sensitivity 15-85%
3. Immunodiagnostic tests sensitivity: 50-81%
4. PCR sensitivity: 

EORTC/MSG Dimorphic Fungi

Proven : culture or histology
Probable: appropriate clinical presentation, a
predisposing condition, and mycological evidence, 
such as the presence of antigenuria



Culture

Gram stain: low sensitivity
prefer Calcofluor white

Culture (Sabouraud) 30°C: 
2-3 weeks (up to 6 weeks): 
gold standard

ID: microscopy (DD 
Sepedonium), prefer
PCR/Seq for confirmation

In patients with HIV/AIDS, respiratory cultures may be positive in up 
to 90%, while blood cultures may be positive in up to 50%



Histology
(PAS/Gomori)

Yeats inside
macrophages, 
numerous but can be
scarse (non-HIV )
DD: other yeast or 
parasites

Nonviable organisms may be found in in mediastinal or lung 
granuloma tissues for many years after initial infection incomplete
granulomas and/or fibrosis



Antigen
(blood/Urine)

Reference test: 
MiraVista EIAs 3rd 
generation (USA) • AIDS patients: Ag detection in urines has a higher sensitivity (95%)

• Ag in urines: equal sensitivity than in blood (Sherman Mycoses 2017)
• Histoplasmosis meningitis: sensitivity of Ag in CSF : 40-65%
• Monitoring of Ag clearance in serum: in HIV/AIDS patients: <2ng/ml 
antifungal discontinuation

• Drawback: cross reactivity with other Ag: other dimorphic, Aspergillus sp. 



Serology (4-8 
weeks)

Immunodiffusion (ID)
Complement Fixation
EIA

• More useful for subacute and chronic forms (Ag less performing)
• CF/A titer of 1:8 is positive, indicating previous exposure to H. capsulatum. 

titer of 1:32 or a 4-fold rise in antibody titer from acute- to convalescent-
phase serum is strongly suggestive of active infection

titers decrease SLOWLY with disease resolution but incompletely
CF>ID in sensitivity. Both are > EIA for specificity.



Molecular (PCR)

No test FDA 
approved!

• Can be performed in blood, serum, tissue, ….
• Highly specific BUT comparison with reference tests must be

performednew reference method?
• Vairable sensitivity, 100%specificity in studies





Conclusion
Consider the clinical presentation and 

talk with your microbiologist!
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WHAT IS KNOWN in lung mycobiome

1. Fungi are present even in healthy people
2. Composition is highly variable between

individuals
3. Fungi are <<<bacteria or viruses the lung
4. CRD are associated with a decrease of 

fungal diversity

Objective
Review the knowledge of 

this emerging field



The lung mycobiome
Most frequent phila: Ascomycota and 
Basidiomycota

Healthy people: various genus dominated
by environmental agents such as 
Cladosporium, Eurotium, Aspergillus, 
Penicillium …

Data from NGS studies reveal that cultures 
do not reflect the reality!

Limitations in detecting the dynamics of 
interactions between different populations: 
viruses and fungi or mold impact in CRD.



Malessezia
Predominant in skin 

flora. Abundant in CF 
patients, chronic

rhinosinusitis
….which role?

Studies from Dehlaes and Charlson , 2012, 
*in CF and transplant patients: C. albicans, Aspergillus spp., 
Penicillium, Cryptococcus ,Eurotium, in which Candida species
dominated
+ Reduced fungal diversity in these population.

Which role play fungal agents in CF?
• C. albicans has been related to lung function decline in CF
• “Climax-attack community”

• Climax: Pseudomonas aeruginosa, Staphylococcus aureus, 
Aspergillus spp., Scedosporium spp.

• Attack: S. pneumoniae, H. influenza, Rhinovirus, Adenovirus

Perspective: To choose a treatment that establish
a « climax » microbiome in the lung in CF patients?

Delhaes, PloSONE, 2012
Charlson , Am. J. Respir. Crit. Care Med. 2012



Your next reading…
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OBJECTIVES

To determine whether a signature of 
alveolar cytokines could be associated
with the development of IPA and used 

as a diagnostic biomarker

MATERIELS AND METHODS

 KULeuven, ≥18 years-old
 Nested case-control study with 113 patients at risk of IPA
 Probable & proven cases vs control (no IPA: GM/Cult-neg)
 ANALYSES

 32 analytes (cytokines) in BAL+serum
 GM in BAL
 Genotyping of rs2305619 in PTX3 and rs16910526 in

CLEC7A (dectin-1)



Two clusters of cytokines are 
discriminant in IPA vs controls

C1: TNFa, IL-23, IL-6, IL-17

C2: IL-8,  IL-1b

C1: TNFa, IL-23, IL-6, IL-17

C2: IL-8,  IL-1b







Genetic variants of dectin-1 receptor and PTX3 
impairs discriminatory value of cytokines in IPA

**p<0,01



5 topics
Dermatophytes

RT-PCR

Histoplasmosis

The lung
mycobiome

New 
biomarkers for 

IPA

Fusarium
AFST



BACKGROUND

 Opportunistic fungus: superficial to invasive infections 
 F. solani Species Complex > F. oxysporum SC > F. fujikuroi SC
 AmB and VOR: drugs of choice
 AFST is species specific
 No cut-off defined for Fusarium
 ECVs recently defined for Fusarium 

Objective

To compare the in vitro EUCAST and 
CLSI reference methods vs E-test for in 
vitro susceptibility testing of Fusarium

sp against AmB , VOR , POS



Mat & methods
20 clinical isolates of Fusarium

Molecular identification: TEF1 and rPB2 target genes

Etest: Inoculum concentration: 0.5 McFarland standard (equivalent 106  to 5.106 CFU/ml). 

RPMI 1640 agar with 2% glucose. 

After a period of 15 min, the E-test strips were applied 

Incubation for 48 h at 35°C

EUCAST and CLSI methods: as described.



Agreement Results



Conclusion 
E-test overall resulted in 1-dilution-higher MICs than the reference methods, with most 
differences being within 2 dilutions, which may lead to errors if same breakpoints will be 
applied. 

However, the categorical agreement was high (85%) using previously published ECVs. 

Etest can be used for routine susceptibility testing of amphotericin B, 
voriconazole, and posaconazole for Fusarium species. 
Perspectives: Further work is warranted in order to establish clinical breakpoints for Fusarium.
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