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Aspergillus and its habitat
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AmB

FCZ

ITZ

VCZ

PCZ

primary therapy

Primary therapy

ISA -— primary therapy

CAS

ANF

MIC

prophylaxis

Polyene
Iv only

(alternative)
primary therapy
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Azoles are the main drug class for management of IA
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Resistance surveillance in the Netherlands

UMCs
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UMCG
LUMC
AmsterdamUMC 
Radboudumc 
ErasmusMC

Teaching Hospitals
Medisch Spectrum Twente
Isala
CWZ
St. Antonius ziekenhuis
PAMM



Resistance surveillance in the Netherlands - methods

Screening of all positive Aspergillus fumigatus cultures
VIPcheckTM

Pos Itr

VIPcheckTMVori+‘E I

nbi

SusceptibleResistent

Radboud u m c

Resistance frequency: # of patients with R-isolate / # of screened patients 
Underlying conditions of patients with R-isolate

R-isolates sent to Radboudumc 
Phenotype (MIC) reporting 
Genotype for surveillance



Azole resistance frequency in Dutch hospitals

UMCs

E rasmus MC 231 265 22 185 147 129 102 108

LUMC 113 141 114 120 8399 HB Ki

Radboudumc 123 143 145 210 198 196 230 193

194UMCG 191 22 5 215 240 181238 230

Vumc 113 8(.1) 104 9(8.7) 89 85 75 1 2(16) 81 13(16] 51 1725

TotalUMCs 760 814 600 ?84 TJA 764 703 737

Te gnosp
88 5 (5.7) 90 2(2.2) 95 2(21)

265 177 193

81 147 150

CWZ 155 90 6(6.7) 163 7(4.3)

Isala 195 222 183

784 726 784

Nethmap 2021; 24-06-2021 Radboud u m c

2013 2014 2015 2016 2018 20202017 2019

N AzoleR
(%)
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(14.7)

112
(14.7)

50
(7.8)

58
(7.6)

18
(9.4)

42
(6.1)

59
(7.2)

Table4.8,7.1 Triazoleresistanceproportion in unselectedclinicalA -fumigatusisolates in 5 University Medical Centers, 2013-2020. and 5 teaching 
hospitals, 2018-2020
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Mutations in cultured A. fumigatus in 2020
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Mutation Frequency

96% VCZ resistant

G448S

Wildtype

Totaal

TR34/L98H

promotorT-67-TR34/L98H

TR34/L98H/T289A/G448S

TR46/Y121F/T289A

TR46/Y121F/T289A/G448S

TR4S/Y121F/T289A/S363P/I364V/G448S

TR46/Y121F/M172I/T289A

TR92/Y121F/M172I/T289A/G448S

G54R

74 (58%)

2

1

21 (16%)

4



Mutations in cultured A. fumigatus in 2020
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Cyp51A-related triazole resistance mutations and corresponding phenotype
I i

Phenotype (MIC mg/L)Resistance mutation

vcz POSITZ

0.25 - 2

0.5-8

Red indicates resistance according to EUCAST clinical breakpoint

Radboud u m c

1
>16
>16

16 - >16

>16
>16
>8
>8

0.25
0.5-4
2-4
2-8

0.25
0.5 - >8

1-2
0.25 -1

F219L
M2201,K,L,R,T,V
Y431C
G448S

4
>8

>16
>8

>16

1-4
0.5

0.5 - >8
1 - >8

0.25-0.5

2
0.06 - 2
8->8
0.5-2

TR34/L98H
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P216L
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4
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8
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1-8
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Figure 4.8.7.1 Monthly number of A. fumigatus isolates sent to the mycology reference laboratory between 
2017 and 2020. Compared with previous years, there are two peaks visible in 2020 (blue bars, arrows) 
that coincide with the first and second COVID-19 wave

Nethmap 2021; 24-06-2021 Radboud u m c
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CAPA1.0: Study design

• Prospective, partially retrospective, observational study

1. Lancet Infect Dis. 2020. doi: 10.1016/S1473-3099(20)30847-l. Radboud u m c

• Two separate cohorts:
• The Netherlands & Belgium (discovery cohort)
• France (validation cohort)

• Aims:
• Assess CAPA incidence
• Describe clinical characteristics
• Asses potential risk factors
• Evaluate impact on outcome

• Definition CAPA according to 2020 ECMM/ISHAM classification1
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Discovery cohort Validation cohort

519 Patients with severe COVID-19

304 Patients with severe COVID-19

*possible CAPA

l
Y

42 (15%) Patients with CAPA 188 (90%) Patients with CAPA excluded

* : Including 6 patients with CAPA excluded at autopsy

36 Patients with no 
probable and no

188 Patients with 
no probable CAPA

19 Patients with 
probable CAPA

334 Patients with PCR-confirmed 
COVID-19 admitted to ICU

30 Patients excluded
11 No respiratory insufficiency
11 Length of hospital stay < 2 days
2 Early death
2 Missing data
2 Guardianship
2 Unclear

2 Patients 
with proven 

CAPA

2 Patients excluded
1 Data coliection < 60%
1 Objection to participation

2 Patients with 
probable 

tracheobronchitis

4 Patients 
with possible 

CAPA

95 Patients not classifiable for 
pulmonary CAPA according to 

ECMM/ISHAM (no mycological testing)

32 Patients 
with probable 

CAPA

237 (85%) Patients with CAPA 
excluded

4 Patients with
proven 

tracheobronch
itis

240 Patients not classifiable for 
(probable) pulmonary CAPA according 

to ECMM/ISHAM (no mycological 
testing)

521 Patients with PCR-confirmed or 
clinically suspected COVID-19 

admitted to ICU

+ EORTC/MSGERC host factor: 
13/44 (30%)

279 Patients with severe COVID-19 
(classifiable for pulmonary CAPA according 

to ECMM/ISHAM)

201 Patients with no 
probable CAPA, but not 
classifiable as possible 

CAPA

209 Patients with severe COVID-19 
(classifiable for pulmonary CAPA according 

to ECMM/ISHAM)

- EORTC/MSGERC host factor: 
26/161(16%)

+ EORTC/MSGERC host factor: 
3/23 (13%)

- EORTC/MSGERC host factor: 
18/186 (10%)

__________ X__________
21 (10%) Patients with 

probable CAPA
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Days after ICU admission Days after ICU admission

Discovery cohort Validation cohort

52.4% 42.9%
CAPAexcluded: 34.2% CAPA excluded: 24.9%

Radboud U m c

CAPA
CAPA excluded

ICU mortality:
• CAPA:

ICU mortality:
• CAPA:

0.8- 0.8-

1.0 1.0p = 0.015 (log rank test) p = 0.065 (log rank test)
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Independent risk factors for CAPA and CU mortality

ICU mortalityCAPA
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Similar to IAPA

n=432

19%
h

I et al. Lancet Respir Med 2018;6:782-792. Radboud u m c5.1.2.e

83 IPA 349 no IPA

457 severe 
influenza patients

25
colonized

Influenza associated 
pulmonary aspergillosis 

(IAPA)



Similar to IAPA

Influenza associated

n=432

h

uniariate analysis

I et al. Lancet Respir Med 2018;6:782-792. Radboud u m c5.1.2.e

83IPA 349 no IPA

457 severe 
influenza patients

P<0.001*

"'28%

19%

“"51%

pulmonary aspergillosis 
(IAPA)

25
colonized
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