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Diagnosis of IA

Early diagnosis challenging and basic for improvement of survival

Gold standard                  culture/direct sample/histopathology

Biopsies difficult (critically ill)
Cultures low sensitivity and low PPV in some 

populations
Antifungal treatment
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Galactomanan

Mennink-Kersten Lancet Inf. Dis. 2004

 Enzyme-linked immunoassay 
 Serum BAL, CSF
 Can be used for monitoring the infection
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GM for IA

Method Sensitivity

GM-BAL 91.3%

Culture 50%

Microscopy 53.3%

Sensitivity: 92.3%
Specificity: 95.4%
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Galactomanan

Maertens J et al. Clin Infect Dis. 2005;41(9):1242-1250. 

Reduction in empiric treatment 35  7,7%
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Utility of GM

 Other populations GM not performed well

 ICU

 COPD

 AIDS

 Prophylaxis

Maertens, Blood 01; Bretagne CID 98; Fortun, Transplant 01;  Walsh, ICAAC 02

Population Sensitivity Specificity

Neutropenic 96% 96%

HCT 70% 91%

Liver transplant 57% 94%

ICU 38% 100%

CGD 24% 95%

Adapted from Aguado GEMICOMED 2017
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Galactomanan

ECIL recommendations for the use of biological markers for the diagnosis of invasive fungal diseases in leukemic patients and hematopoietic SCT recipients

O Marchetti, F Lamoth, M Mikulska, C Viscoli, P Verweij and S Bretagne and the European Conference on Infections in Leukemia (ECIL) Laboratory Working Groups
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b-D glucan

 “pan fungal” (No Crypto no Mucorales)

 Sensitive

 Low specificity

http://www.nammex.com/redefining-medicinal-mushrooms/
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PCR

 Standardized

 Validation

 Variability

 EAPCRI --> DNA extraction



Alastruey-Izquierdo TIMM 2017

Biomarkers vs Standard

Multicenter 

randomized 

controlled

trial

Morrissey et al. Lan. Infect. Dis. 2013

• Nonculture improved 

diagnosis 

• Reduced empiric antifungal 

therapy (17%)
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GM vs GM+PCR

Multi- center randomized study
PCRAga

Aguado et al. Clin Inf Dis 2015

 Median to diagnosis GM-PCR 

(13 vs 20 days P= 0.022)

 Reduced empiric antifungal 

therapy (17% vs 29% P= 0.027)
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No one is perfect

 Combinations
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No one is perfect

 Combinations

 New methods needed but…

 No reliable gold standard for validation

 EORTC/MSG

 Proven: culture or histology steril site

 Probable: host + clinical + microbiological factors

 Possible: host + (clinical or microbiological)

Miss classification possible
Source of variability

http://transplant-id.blogspot.rs/2015/12/2008-eortc-msg-criteria-invasive-fungal-disease-shortcomings.html
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Lateral Flow assay
 Monoclonal Ab 

 Detects extracelular glicoprotein

 Secreted during active growth of Aspergillus spp
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Lateral Flow assay
 Serum (pretreatment) and BAL samples

 Fast and cheap

 Sensitivity 68% (52-81%) specificity 87% (80-92)

 Cross-reaction with Penicillium

 Fast (15 min) and cheap

 Lower sensitivity in prophylaxis and patients with hematological malignancies

Hoenigl J et al. Infect. 2012

Hoenigl M et al. Journal of Clinical Microbiology 2014

Pan Z et al J Med Microbiol. 2015 

Heldt Curr Fungal Infect Rep 2017
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Lateral Flow assay

 Galactomannan in urine

 Hematologic malignancy 242 serum and urine 

 75 adults (10 probable IA)

 71% sensitivity and 88% specificity (cut off 0.1)

Duettmann et al. Med Mycol. 2014;52.
Reischies et al. J Clin Microbiol. 2016c;54(3):771–4.
Dufresne SF, et al. PLoS One. 2012;7(8)
Heldt Curr Fungal Infect Rep 2017
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Koo S et al. Clinical Infectious Diseases 2014

Volatile organic compounds

Sensitivity: 94% 
Specificity: 93%
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Electronic nose technology in COPD

Roe of Rohe et al. ECCMID 2017 #P1477 

10 COPD
A.fumigatus

-

11 COPD
A.fumigatus +

Sensor data reduced to 2 PC
Cross-validity accuracy 90.5%

Sensitivity: 91%
Specificity: 90%
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NGS

Didelot et al Nat Rev Genet. 2012
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NGS
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AF resistance

High 
mortality

rates

Empiric and 
prophylactic
treatment

Delayed
diagnosis

Resistance
Agricultural

use of azoles

secondary R
Shift in the

epidemiology
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Secondary
resistance

Howard et al., EID 2009, Vol. 15, No. 7

Snelders et al., PLOS 2008 Vol. 5:11 

AF resistance Aspergillus

Chowdhari Future Micro 2015

http://www.gaffi.org/uk-calls-for-agricultural-fungicide-restraint-to-reduce-azole-resistance-in-aspergillus/
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Aspergillus cryptic species

Alastruey-Izquierdo et al. AAC 2013Balajee et al, JCM 2009

FILPOP

Alastruey-Izquierdo et al. ANYAS 2012

11% 15%
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Aspergillus cryptic species
n AMB ICZ VCZ PCZ CPF MCF ANF

A. lentulus 26 3 2.3 3.4 0.23 1.6 0.1 0.1

N. hiratsukae 9 1.7 0.9 1.1 0.16 0.11 0.03 0.03

N. pseudofischerii 6 0.25 4 2.51 0.22 0.86 0.03 0.03

A. fumigatiaffiinis 6 4.8 5 3.1 0.4 0.22 0,03 0,03

N. udagawae 5 2 0.6 2.3 0.25 0.3 0.03 0.03

A. viridinutans 3 0,7 16 4 0,25 5,66 0,06 0,09

A. tubingensis 22 0.11 0.42 0.76 0.09 0.3 0.05 0.03

A. calidoustus 19 0.9 8.6 6.2 6.8 0.5 0.04 0.04

A. insuetus 2 0.7 11.3 8 2.8 5.6 1.4 0.9

A. keveii 1 0,25 16 16 16 16 16 16

A. alliaceus 30 19.25 0.2 0.5 0.11 12.15 3.8 1.9

Data from Mycology Reference Lab, CNM, ISCIII
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Screening for azole resistance in the lab

40 WT and 39 Azole R mutants
3 labs/2 readers
Good agreement

Meletiadis et al. ECCMID 2017 # P1750 

VCZ

1mg/L

ICZ

4mg/L

PCZ

0.5 GC
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Azole resistance detection

Bernal-Martinez AAC 2017
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Azole resistance detection
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Summary

 No perfect diagnostic test nor diagnosis algorithm for IA

 Combination of tests

 Future promises: LFD / VOCs

 Azole resistance emerging

 Detection methods available

 Treatment options should be adapted to local situations

 AFST, epidemiological studies

 New antifungals
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