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Azole Resistance in A. fumigatus in Latin America

6.9% (7/102) in Mexico 
8.3% (3/36) in Paraguay 
9.8% (6/61) in Peru
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2% (3/143) in Peru

6.1-10.2% (3-5/49) in Mexico

1% (2/199) in Brazil



Project Objectives

• To evaluate the presence of azole-resistant A. 
fumigatus isolates in air samples in Latin America.

• To assess the presence of mutations in the Cyp51A
gene of azole-resistant A. fumigatus isolates.

• To compare the genetic relationship between 
resistant strains found in the air of different 
countries of Latin America.

• To evaluate the relationship between the use of 
azole agricultural fungicides and the presence of 
azole-resistant A. fumigatus isolates.

• Establish a Network in Latin America for resistance 
monitoring of Aspergillus and other studies that can 
be carried out afterwards.

CDC call: Topic 4: International Transmission, Colonization, and Prevention of Antibiotic Resistant Pathogens
4.3. Estimating the prevalence of antifungal-resistant Aspergillus fumigatus in low- and middle-income countries



Latin American 
Aspergillus fumigatus 
Azole Resistance Survey 
in 12 countries, 20 laboratories

LAMMN Laboratories
Reference Laboratories
MIC Laboratory
Genotyping Laboratory+

CF/WM
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Latin American Medical Mycology 
Network Laboratories
(LAMMN)



Brazil - Argentina – Venezuela - Antarctica

Peru - Chile

Colombia – Ecuador – Paraguay - Uruguay

Mexico – Costa Rica - Guatemala
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Citizen Science Project – Participant Recruitment
Social Media Campaign + www.latasp.com
• Advertises the project
• Searches Citizen Science Campaign Participants
• Recruits 100 participants per country

Wend alive November 2021

+ students
+ coworkers in institutes



www.latasp.com

Registration



Via LatAsp webpage     Via LAMMN Labs
Argentina: 100 
Brazil: 242 258
Chile: 44 56
Colombia: 41 59
Costa Rica: 29 71
Ecuador: 6 94
Guatemala: 45 55
Mexico: 17 83
Paraguay: 133
Peru: 32 68
Uruguay: 17 83
Venezuela: 30 70

736 864
www.latasp.com

Citizen Science Project – Online Counter as per 21 June 2022

864



Citizen Science Project

1. UNICAMP preparing sampling packs for all LAMMN 
Laboratories

2. LAMMN Laboratories send out or directly give 
individual sampling packs to all Citizen Science 
Participants

3. Individual Citizen Science Participants take two air 
samples

4. Individual Citizen Science Participants send back the 
air samples using a prepaid retune envelop to the 
corresponding LAMMN Laboratory

5. LAMMN Laboratories send the returned sampling 
packs to the respective Reference laboratories

LAMMN Laboratories
Reference Laboratories
MIC Laboratories
Genotyping Laboratories

CF



Air sampling pack 
preparation

Each Sampling Kit contains:
- Objectives of the study
- Sampling Instructions
- Sampling Form
- 2 air sampler films
- 2x small envelopes
- Prepaid retune envelop

4x 1600 sampling kits
-> 4x 3200 air samples
Total:  12,800 air samples



Citizen Science - Air Sampling Dates

June 2022 Sampling packs send out
July 2022 Air Sampling Week
September 2022 Sampling packs send out
October 2022 Air Sampling Week
December 2022 Sampling packs send out
January 2023 Air Sampling Week
March 2023 Sampling packs send out
April 2021 Air Sampling Week

1

2

3

4



Laboratório de 

referência

Coloque o amostrador de ar na
janela do primeiro andar da
casa ou local de trabalho.

Deixe o amostrador de ar com
o lado pegajoso virado para
cima durante 10 a 12 horas.

PEGUE O AMOSTRADOR

ENVELOPE

Enviar a:

Coloque-o de 

volta na etiqueta 

branca

ENVELOPE

Conteúdo
• 1 folha: Objetivos da amostragem
• 1 folha: Instruções (esta folha)
• 1 folha: Condições de amostragem
• 2 amostradores de ar
• 2 envelopes pequenos para os amostradores
• 1 envelope maior para devolução do material

Em 2022: junho; setembro e dezembro. Em 2023: março

Amostrador de 
ar

Registre-se no link:

https://pt.latasp.com/

ABRE
Descole (e conserve) a

etiqueta branca

Amostragem de Aspergillus fumigatus1
Amostragem de ar

Ver descrição detalhada no verso

1. Air Sampling - Citizen Science Project



2. A. fumigatus Isolation 

CP/HM

3. A. fumigatus ID
Ref Lab 1 Brazil: MALDI-TOF/b-TUB sequencing
Ref Lab 2 Peru: b-TUB sequencing
Ref Lab 3 Colombia: MALDI-TOF
Ref Lab 4 Mexico: b-TUB sequencing

4. Azole Resistance Screening

Ref Lab 1 Brazil
Ref Lab 2 Peru
Ref Lab 3 Colombia
Ref Lab 4 Mexico



5. MIC Testing
Antifungal susceptibility testing against Itraconazole, Voriconazole, Posaconazole, Miconazole and Isavuconazole will 
be performed according to CLSI M38-A2 protocol 

In vitro susceptibility and resistance will be defined according to the recently published CLSI epidemiological cutoff
values (ECVs) and clinical breakpoints for A. fumigatus.

Universidade Federal de Mato Grosso do Sul
Instituto Adolfo Lutz

6. CYP51A Mutation Detection
The CYP51A gene regions will be amplified from resistance isolates showing high MICs to the above tested azoles
and sequenced.

University of Campinas
Université de Nantes

7. Genetic Relatedness Analysis
Microsatellite analysis (9 loci) will be performed

Fundacão Oswaldo Cruz
Université de Nantes
Curtin University

8. Agricultural Azole Usage Analysis
The LAMMN laboratories in each of the 12 countries will conduct an agricultural usage analysis.
Evaluate azole fungicide data collected from people around the air sampling points.
Evaluate data obtained from the relevant government offices and non-profit/non-governmental organizations.



• Provide baseline info on environmental Aspergillus fumigatus azole resistance

• Provide Latin American governments with data to identify links between antifungal usage in agriculture and 
emerging resistance in environmental Aspergillus fumigatus isolates

• Provide evidence to Governments to influence the usage of antifungals in agriculture

• Provide WHO with baseline info on Aspergillus fumigatus azole resistance to develop better treatment guidelines

• Enable decision making for clinical treatment of invasive aspergillosis between monotherapy with a first-line 
triazole or a combination therapy of a triazole with an echinocandin or liposomal amphotericin B, in case with 
>10% environmental triazole-resistance prevalence (Verweij P. et al. 2015)

Proposed Project Impact



PI-1 Wieland Meyer PI-2 Plinio Trabasso PI-3 Marcia Melhem PI-4 Maria Luisa Moretti PI-5 Luciana Trilles PI-6 Beatriz Bustamante PI-7 Clauda Parra-Giraldo PI-8 Laura Castañón-Olivera

Funding: CDC contract BAA 75D301-21-R-71738

Latin American Medical Mycology Network 
Laboratories

Thank You Gracias Obrigado Merci to all Citizen Science Participants


