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Who gets aspergillosis?
How big a problem is it?

Azole resistance – 19+ years.



Who gets aspergillosis?
A. Invasive
• Immunocompromised people – leukaemia, transplantation, late stage HIV, 

immunologic disorders, COPD exacerbations, inherited immunodeficiency
• Complex hospitalised patients – ICU, severe influenza or COVID-19



Risk groups and frequencies of invasive 
aspergillosis – different test performances

Herbrecht, Ann NY Acad  Sci 2012;1271:23



Risk groups and frequencies of invasive 
aspergillosis – different test performances

Herbrecht, Ann NY Acad  Sci 2012;1271:23

+ Lung cancer – 2.6%

+ Severe influenza – 16%
+ Severe Covid-19 pneumonia – 5-20%

1.3 - 3.9%



Invasive aspergillosis in COPD

www.GAFFI.orgXu H et al. Clin Microbiol Infect 2012;18:403.

58 of the 298 COPD admissions with a lower respiratory tract 
sample processed grew Aspergillus spp. 

39 (3.9%) had probable IA.
Only 13% had oral corticosteroids

43% died



New estimate of COPD, 
admissions to hospital and IA

www.GAFFI.org

551,800,000 patients with COPD GOLD stage II-IV
57,938,000 admissions to hospital (10.5% annually)

760,000 IA cases in COPD at a 1.3% rate (Spain)
2,272,000 IA cases in COPD at a 3.9% rate (China)

545,000 – 976,000 deaths predicted annually (43-71%)
UK annual estimate 8,764 IA cases (25,000-30,000 COPD deaths)

Hammond EE et al, BMC Pulm Med 2020;20:241



Who gets aspergillosis?
A. Invasive
• Immunocompromised people – leukaemia, transplantation, late stage HIV, 

immunologic disorders, COPD exacerbations, inherited immunodeficiency
• Complex hospitalised patients – ICU, severe influenza or COVID-19
B. Chronic
• After cure of TB
• Confused with TB or TB-like mycobacterial infection
• Other lung disorders – ie COPD, sarcoidosis etc



CPA and TB

CPA can mimic TB.

1. The initial diagnosis of TB is wrong and it is CPA

2. CPA can occur as a co-infection with TB and 

NTM infections

3. CPA can follow TB as a sequela, especially in 
those with cavitation at the end of anti-TB 
therapy



New symptoms after successful TB therapy - ? CPA

54% had CPA

57% had CPA

Singla R et al, Int J TB Lung Dis 2021;25:324; Nguyen N et al, J Fungi 2021;7:532. 



Chronic pulmonary aspergillosis

TB and aspergillosis chest Xrays similar

www.GAFFI.org

Pulmonary tuberculosis



CPA and TB in India – new modelling

Denning DW, submitted for publication and https://gaffi.org/policy-briefs/

About 2.5 million new lung TB cases a year in India (2020)
~500,000 deaths.
But only 54% were actually confirmed bacteriologically. 

https://gaffi.org/policy-briefs/


Who gets aspergillosis?
A. Invasive
• Immunocompromised people – leukaemia, transplantation, late stage HIV, 

immunologic disorders, COPD exacerbations, inherited immunodeficiency
• Complex hospitalised patients – ICU, severe influenza or COVID-19
B. Chronic
• After cure of TB
• Confused with TB or TB-like mycobacterial infection
• Other lung disorders – ie COPD, sarcoidosis etc
C. Allergic
• ABPA
• Fungal asthma
• Allergic fungal rhinosinutis




		Aspergillosis

		Invasive

		Chronic

		Allergic



		Global burden

		~850,000

		1.5M - 3M

		6M - 20M



		Incidence/100,000

		0.6-16

		~10.4

		?b



		Prevalence/100,000

		—

		1.4-126

		286c



		Mortality rate without treatment

		~100%

		~75%

		<1%



		Mortality rate with treatment

		30-85%

		~45%

		<1%



		









Who gets aspergillosis?
A. Invasive
• Immunocompromised people – leukaemia, transplantation, late stage HIV, 

immunologic disorders, COPD exacerbations, inherited immunodeficiency
• Complex hospitalised patients – ICU, severe influenza or COVID-19
B. Chronic
• After cure of TB
• Confused with TB or TB-like mycobacterial infection
• Other lung disorders – ie COPD, sarcoidosis etc
C. Allergic
• ABPA
• Fungal asthma
• Allergic fungal rhinosinutis
D. Superficial 
• Keratitis
• Onychomycosis
• Otitis externa



Fungal keratitis – estimated annual 
incidence - ~40% Aspergillus

Global annual incidence = 1,053,000 - 1,482,000

www.GAFFI.org

Lost eyes = ~100,000 

Brown L et al, Lancet Infect Dis 2021;21(3):e49



300 million cases of onychomycosis
• Aspergillus causes <0.5 - 3% of all cases of 

onychomycosis
• Almost always toenails 
• ~10 million cases
• A. flavus, A. niger & 
A. terreus

More common in diabetics

Bongomin et al, Mycopathologia 2018; 183:485 www.GAFFI.org



Aspergillus otitis externa

www.GAFFI.org

• Acute otitis affects 1 in 250 
people annually 

• Chronic otitis affects 3-5% of the 
population (200-350 million) 

• ~10% are fungal in origin, 
usually A. niger



Resistance



Acquisition of resistant Aspergilli

Verweij P. Drug Resist Update 2015;21-22:30-40



Vergidis P et al, Clin Microbiol Infection 2020;26;935

High volume culture and PCR much more 
sensitive than conventional culture –

CPA + ABPA patients

76% in CPA

20.6% in CPA

Conventional culture yield for chronic and 
allergic aspergillosis (bacterial method adopted 

for fungi) 



Vergidis P et al, Clin Microbiol Infection 2020;26;935

High volume culture and PCR much more 
sensitive than conventional culture –

CPA + ABPA patients

76% in CPA

20.6% in CPA



Azole resistance in A. fumigatus in 
Manchester 1997-2009

Bueid, J Antimicrob Chemother 2010;65:2116. Howard et al, EID 2009; 15:1068
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Azole resistance in A. fumigatus - 2010-2014

National Aspergillosis Centre, unpublished



Azole resistance in A. fumigatus in Netherlands - 1994-2016

Buil JB, Emerg Infect Dis 2019;25:176



Verweij PE, Clin Infect Dis 2016;62:362

+ Japan, Canada, 
Morocco and others 



Shelton J et al, Appl Environ Microbiol 2022;88;e20061

14% resistant 
to tebuconazole



Environmental survey
EUCAST testing

Itraconazole, voriconazole, 
posaconazole

38/56 resistant isolates  had 
resistance mutations

Soil had persistent azole 
fungicides detected

Duong T-MN et al, Environ Microbiol 2021;23:7632

95% A. fumigatus sensu stricto resistant
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