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• Accreditation requested: please enter your name (and RIZIV/INAMI if applicable) in the chat box

• Interactive sessions: you can speak up by unmuting your microphone to ask questions or raise
comments in the chat box

• No recording of the session but slides will be shared
https://www.uzleuven.be/nl/laboratoriumgeneeskunde/nationale-referentiecentra-en-
referentielaboratoria

Recap important information

https://www.uzleuven.be/nl/laboratoriumgeneeskunde/nationale-referentiecentra-en-referentielaboratoria
https://www.uzleuven.be/nl/laboratoriumgeneeskunde/nationale-referentiecentra-en-referentielaboratoria
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NRC for Mycosis
National Reference Center 

Mycosis



• Information on the laboratory and patient

• Information on the sample: necessary to know the sample type from which the fungus was 
isolated (same fungus can be a contaminant or the cause of a life threatening disease depending 
on the sample type)

• Type of mycosis and host factors are useful for interpretation

NRC request form
National Reference Center 

Mycosis



UZ Leuven: invasive mycoses
• Mucorales PCR

• β-D-glucan

• Susceptibility testing of all Aspergillus isolates

CHU Liège: dermatophytoses
• PCR dermatophytes

• Susceptibility testing of dermatophytes

The two associated labs have a different focus
National Reference Center 

Mycosis



ISOLATES

• Identification: microscopy, MALDI, ITS sequencing

• Susceptibility testing: Sensititre or EUCAST

• Beta-D-glucantest (serum): Wako

SAMPLES

• Molecular tests
• Pneumocystis: confirmation context

• Aspergillus (species + resistance): galactomannan + and culture -

• Mucorales

• Panfungal (18S)

• Typing in the context of outbreaks

Available tests NRC for mycosis at UZ Leuven
National Reference Center 

Mycosis



What’s new?



Panfungal PCR: not for BAL!
National Reference Center 

Mycosis



• Multiplex real-time PCR for the detection of Mucorales species DNA (Rhizopus species, Mucor
species, Lichtheimia species, Cunninghamella species and Rhizomucor species 
= 90% of the Mucorales species that cause invasive mucormycosis infections)

• For specimen types: BAL, biopsies, blood and normal sterile fluids

• Diagnosis of mucormycosis

• High mortality rate in immunocompromised patients

• Difficult diagnosis

• Frequent co-infection with Aspergillus species: same extract for Aspergillus and Mucorales PCR

Mucorales PCR – MucorGenius (Pathonostics)
National Reference Center 

Mycosis



Mucorales PCR on serum: good performance for 
diagnosis of mucormycosis

National Reference Center 
Mycosis

Several commercial assays available

Multicenter prospective evaluation in patients with suspicion of invasive mould disease 
(host factor, suggestive imaging and clinical symptoms) in 9 university hospitals in France (n= 232)

• Screening twice weekly with mucorales PCR on serum samples

Good performance of qPCR detection of circulating DNA in serum:

85% sensitivity; 90% specificity

Early marker: positive 4 days before mycological or histopathological examination

12% mixed infection 

13/40 patients with mucormycosis had a mixed Aspergillus/Mucorales infection

100% mortality rate if qPCR remains positive despite appropriate antifungal treatment

L. Millon et al. CID 2022



The rise of Candida auris
infections…



Rise of Candida auris infections
National Reference Center 

Mycosis

Source: Meijer et al. 2022



Candida auris outbreaks and endemicity in Europe
National Reference Center 

Mycosis

Source: Website ECDC, Sabino et al. 2020 
and Geremia et al. 2023



Candida auris also in Belgium
National Reference Center 

Mycosis



Newsflash Belgium – recommendations RAG and NRC

Source: Website Sciensano NRC page mycosis



Implementation CHROMagar™ Candida plus

C. auris
C. albicans

C. tropicalis

C. krusei

C. glabrata

Source: Website Chromagar



• Communication by Agentschap Zorg & Gezondheid Vlaanderen (24/4/2023): 
awareness and mandatory notification outbreak setting

• Total of 9 Candida auris cases evaluated at the NRC mycosis, UZ Leuven

Candida auris cases in Belgium

Year of isolation Age category Gender Infection status Sample type Import

2016 50-60 F Infection Blood Yes

2019 60-65 M Colonization Urine Yes

2019 50-60 M Colonization Wound Yes

2019 50-60 F Colonization Wound Yes

2021 50-60 M Infection Blood No

2022 >65 F Colonization Urine No

2022 50-60 M Infection Blood Yes

2022 >65 F Infection Blood Yes

2023 20-30 F Colonization Wound Yes



Not al Belgian cases were imported…

2016 2017 2018 2019 2020 2021 2022

infection

1 Kuwait

colonisation

1 Kuwait

colonisation

1 S Africa

colonisation

1 India

infection

1 Kuwait

1 Belgium

infection colonisation

1 Belgium

infection

1 Albania

2023

colonisation

1 Rhodes



Susceptibility testing of Candida auris

Year Fluconazole Amphotericine B Voriconazole Anidulafungine Posaconazole Itraconazole Flucytosine

2016 >64 0.50 >4 0.125 >4 >4 0.25

2019 128 1 1 0.50 0.03 0.13 0.13

2019 >128 0.50 >8 8 >8 >8 1

2019 >128 1 2 0.50 0.03 >8 0.13

2021 32 0.25 0.13 0.25 0.06 8 0.06

2022 >128 1 2 1 0.13 0.25 >64

2022 >128 0.50 4 1 0.13 0.25 >64

2022 128 0.50 0.50 0.50 0.03 0.13 0.13

2023 >128 1 0.50 4 0.016 0.064 0.25



• Newsflash NRC mycosis

• Mandatory notification of Candida auris cases

• Implementation CHROMagar™ Candida plus 

• Set-up whole genome sequencing approach (long-read sequencing ONT) and
pipeline for potential future outbreaks

• Screening of wastewater (region Leuven) for Candida auris

Better to be prepared



National surveillance study
azole resistance in invasive
aspergillosis (2022 – 2023)



• One-year prospective surveillance study

• Participation of 18 hospitals

• 220 isolates from 182 patients

National surveillance study 2011-2012
National Reference Center 

Mycosis

Disease (number of patients)

• Invasive aspergillosis (122)

• ABPA (39)

• Chronic pulmonary aspergillosis (10)

• Aspergillus bronchitis (7)

• Aspergilloma (5)

5.5%

triazole resistance %

7.0%

4.6%

• 6 TR34/L98H
• 1 TR46/Y121F/T289A
• 2 non-Cyp51A



• One-year prospective surveillance study: April 2022 – March 2023

• Focus solely on invasive aspergillosis

• All Belgian laboratories invited to send Aspergillus species complex isolates cultured from clinical
samples, when judged clinically relevant according to consensus definitions

• EORTC/MSGERC

• (modified) AspICU

• Expert case definitions for IAPA

• COVID ECMM/ISHAM criteria

• Request to send all clinically relevant isolates, to prevent selection bias

National surveillance study 2022-2023
National Reference Center 

Mycosis



Consensus definitions on invasive aspergillosis
National Reference Center 

Mycosis

Host factors Clinical factors Mycological factors

Proven - Direct histopathology or 

microscopy of fungal elements

Positive culture (on sterile site)

Positive PCR (on sterile site)

EORTC/MSGERC 

Probable

Neutropenia

Haematological malignancy

AlloHSCT

Solid organ transplant

Prolonged corticosteroids

Immunosuppressants

Inherited severe 

immunodeficiency

GVHD

CT findings or 

tracheobronchitis

Microscopy

Culture

Galactomannan* or LFA (blood, 

BAL)

PCR (blood, BAL)

AspICU ICU patient

(not necessary if BAL microscopy 

and culture are positive)

Compatible signs and 

symptoms and 

abnormal medical 

imaging chest X-ray 

or CT scan

Positive culture

Modified AspICU: positive 

galactomannan*

IAPA Patient with influenza requiring 

ICU admission

Tracheobronchitis, 

pulmonary or 

cavitating infiltrate

Microscopy

Culture

Galactomannan* (blood, BAL)

CAPA Patient with COVID requiring ICU 

admission

Tracheobronchitis, 

pulmonary or 

cavitating infiltrate

Microscopy

Culture

Galactomannan* or LFA (blood, 

BAL)

PCR (blood, BAL)

* Galactomannan optimal cut-off values dependent on the specimen type: ≥0.8-1 for BAL, while >0.5 for serum

Defining pulmonary 

aspergillosis 

(in addition to Table 

2 of Koehler et al.)



Study application form
National Reference Center 

Mycosis



Triazole resistance detection in Aspergillus species
National Reference Center 

Mycosis

Triazole resistance screening agar
for Aspergillus fumigatus

(VIPcheck®)

Broth microdilution reference
method (EUCAST)

CYP51A sequencing

ITRA VORI

POSA CONTROL

AMPHO B
VORI
POSA
ITRA
ISA



Identification of all isolates to species level
National Reference Center 

Mycosis

MALDI-TOF mass spectrometry β-tubulin sequencing



National surveillance study 2022-2023: dataset
National Reference Center 

Mycosis

• Participation of 29 hospitals

• 325 isolates (+ 2 still under evaluation for inclusion criteria)

• Median age: 66 years – 60.9% male

• Mainly respiratory samples: 43.7% BAL, 23.1% bronchial aspirate
and 20.6% sputum

• Classification of invasive disease:
• Proven 4%

• Probable 55.1%

• Putative 16.6%

• CAPA 17.5%

• IAPA 6.8%



National surveillance 2022-2023: triazole resistance
National Reference Center 

Mycosis

• Identification to species complex level – MALDI and β-tubulin sequencing ongoing:
• A. fumigatus species complex 90.5%

• A. niger complex 4.3%

• A. flavus complex 2.8%

• Triazole resistance screening for 294 A. fumigatus species complex isolates: 9.9% !!!
• 69% TR34/L98H

• 20.7% TR46/Y121F/T289A

• Ongoing detailed data analysis

Source: Microbe Online and website Adama



Thanks to…
National Reference Center 

Mycosis

National reference center for mycosis

Rita Merckx Isabelle Devenyns

Veerle Gerils Joke Kayenbergh

Robina Aerts Pieter-Jan Huybrechts

Otto Van de Gaer Agustin Reséndiz Sharpe

All Belgian laboratories who participated to the surveillance study

AZ Delta, AZ Groeninge, AZ Herentals, AZ Jan Portaels, AZ Klina, AZ Maria Middelares, AZ Nikolaas, AZ Sint-Blasius 
Dendermonde, AZ Sint-Jan Brugge, AZ Sint-Lucas Gent, AZ Sint Maarten Mechelen, AZ Turnhout, CHC Liège, CHU 
Liège, CHU-UCL Namur Godinne, Clinique André Renard, Heilig Hart Lier, Hôpital de la Citadelle Liège, Jan 
Yperman, Jessa, LHUB-ULB, OLV Lourdes Waregem, OLVZ Aalst, UZA, UZ Brussel, UZ Gent, UZ Leuven, ZOL Genk 
and ZNA
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