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Background

• In A. fumigatus, there are 2 types of environments that produce resistance 

selection:

• Single nucleotide mutations in cyp51 genes, which are related to long-term 

azole therapy. 

• Specific amino acid changes in the Cyp51A protein in combination with 

tandem repeats (TR) in the gene promoter, which are related to environmental 

selection, such as: 

• TR34/L98H

• TR46/Y121F/T289A

Castanheira et al., Mycoses. 2021 Oct;64(10):1279-1290 

Lestrade et al., Clin Microbiol Infect. 2019;25(7):799-806





Methods

• Collected by the SENTRY Antifungal Surveillance 

Program 2017



Methods

• Used CLSI (M38) broth microdilution method. 



Results 
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Isolates displaying cyp51 alterations (n=32)

# of isolates % of isolate

Asia-W. Pacific 84 4 4.8%

Europe 324 17 5.2%

North America 241 11 4.6%

Latin America 11 0 0.0%

cyp51  alterationsTotal # of 

isolates
Region

ISC ITC VRC PSC

2018 Europe Czech Republic 2 2 1 0.5 F46Y,M172V,N248T,D255E,E427K w ild-ty pe

2020 Europe Germany 8 >8 4 1 L98H, TR34 w ild-ty pe

2018 Europe Belgium 4 4 2 1 L98H,TR34 w ild-ty pe

2018 Europe Italy >8 >8 >8 4 L98H,TR34 w ild-ty pe

2018 Europe Italy 8 8 2 1 L98H,TR34 w ild-ty pe

2018 Europe Italy 4 4 2 1 L98H,TR34 w ild-ty pe

2018 Europe Italy 4 4 2 1 L98H,TR34 w ild-ty pe

2019 Europe Italy 4 2 2 0.5 L98H,TR34 w ild-ty pe

2019 Europe Italy 2 2 2 0.5 L98H,TR34 w ild-ty pe

2018 Europe Italy 4 4 1 0.5 L98H,TR34 w ild-ty pe

2019 Europe Slov enia 4 >8 2 0.5 L98H,TR34 w ild-ty pe

2020 Europe UK 8 8 2 1 L98H,TR34 w ild-ty pe

2020 Europe UK 4 4 2 1 L98H,TR34 w ild-ty pe

2019 Europe UK 4 >8 2 0.5 L98H,TR34 w ild-ty pe

2020 Europe UK 4 4 2 0.5 L98H,TR34 w ild-ty pe

2020 Europe France 4 4 1 1 w ild-ty pe Q42L

2019 Europe Belgium >8 8 >8 0.5 Y121F,M172I,T289A,G448S,TR46 w ild-ty pe

CYP51BStudy Year Continent Country
MIC (mg/L)

CYP51A



Isolates displaying cyp51 alterations (n=32)

ISC, isavuconazole; ITC, itraconazole; PSC, posaconazole; VRC, voriconazole

Single resistance mutations in cyp51A

4 NA isolates carried I242V 

All NWT to ITC

but WT to ISC and VRC

1 isolate carried 

G448S 

and 

1 carried A9T

1 isolate carried 

G138C and was

NWT to all 4 

azoles



Isolates displaying cyp51 alterations (n=32)

ISC, isavuconazole; ITC, itraconazole; PSC, posaconazole; VRC, voriconazole

5 isolates displayed multiple alterations in cyp51A

4/5 NWT to ISC or ITC

All WT to PSC 

ISC ITC VRC PSC

2017 Asia-W. Pacific Thailand 2 1 0.5 0.25 F46Y,M172V,N248T,D255E,E427K Q42L

2018 Europe Czech Republic 2 2 1 0.5 F46Y,M172V,N248T,D255E,E427K w ild-ty pe

2019 Europe Belgium >8 8 >8 0.5 Y121F,M172I,T289A,G448S,TR46 w ild-ty pe

2018 North America USA 2 2 1 0.5 F46Y,M172V,E427K w ild-ty pe

2020 North America USA 1 2 0.5 0.5 F46Y,M172V,N248T,D255E,E427K w ild-ty pe

CYP51BStudy Year Continent Country
MIC (mg/L)

CYP51A



Isolates displaying cyp51 alterations (n=32)

ISC, isavuconazole; ITC, itraconazole; PSC, posaconazole; VRC, voriconazole

7 isolates showed alterations in cyp51B

6/7 carried Q42L 

and 

5/7 NWT to ISC or ITC

ISC ITC VRC PSC

2020 Asia-W. Pacific Australia 2 2 1 0.5 w ild-ty pe K82Q, F149V, P383L

2017 Asia-W. Pacific Thailand 2 1 0.5 0.25 F46Y,M172V,N248T,D255E,E427K Q42L

2018 Asia-W. Pacific Australia 1 1 2 0.25 w ild-ty pe Q42L

2020 Europe France 4 4 1 1 w ild-ty pe Q42L

2019 North America USA 2 2 1 0.5 w ild-ty pe Q42L

2020 North America USA 2 2 1 0.5 w ild-ty pe Q42L

2020 North America USA 0.5 2 0.5 0.25 w ild-ty pe Q42L

CYP51BStudy Year Continent Country
MIC (mg/L)

CYP51A
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