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1 – Background 
 

 The SDGs 3 and 8 highlight the need to guarantee healthy lives and 

encourage wellbeing and decent work for all. 

 WHO recognized as priority settings for action the workplaces reporting 

more than 1.2 million deaths annually due to occupational risks. 

 Only a small fraction of the general workforce has access to occupational 

health surveillance. 
 

https://www.who.int/tools/compendium-on-health-and-environment/priority-settings-for-action   
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HERA from EU presented a priority list of top-3 health threats that require 

coordination of measures at EU level, since they have the potential of 

spreading across Member States:  

  pathogens with high pandemic potential  

  chemical, biological, radiological and nuclear threats  

 threats resulting from antimicrobial resistance. 

 

https://ec.europa.eu/commission/presscorner/detail/en/ip_22_4474 
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WHO release a list of fungal priority pathogens but without considering the 

toxicological relevance.  

 

https://www.who.int/tools/compendium-on-health-and-environment/priority-settings-for-action


 In all European countries employers are obliged by regulation to assess 

and prevent exposure to occupational risks (Directive 89/391/EEC) . 

 

 The Directive 2000/54/EC of the European Parliament and the Council of 

September 18, 2000 sets the rules regarding risk assessment if exposure 

to biological agents cannot be avoided (2000/54/EC, 2000).  



 Scientific evidence that associates occupational exposure to bioaerosols (bacteria, fungi 

and metabolites) to health outcomes.  

(Sabino et al. 2019; Mbareche et al. 2019; Schlosser et al. 2020; Madsen & Crook 2021 ) 

 

 



The relative scarcity of fungal diseases among 

mammals has been hypothesized to be associated 

with the inability of many fungal species to survive at 

temperatures >37°C  

 

 

Warmer ambient temperatures may enable 

nonpathogenic fungi to acquire the ability to 

infect warm-blooded hosts. 

 
https://wwwnc.cdc.gov/eid/article/20/3/13-1230_article  

 

Floods may increase exposure to fungi and warmer 

temperatures may increase their ability to infect. 
Jansson and Hofmockel 2019 
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To sum up: 

 Awareness from WHO and EU 

 International and national legal framework  

 Occupational exposure leads to health outcomes 

 Climate changes will increase microbial contamination and AMR (fungal resistance)  

 Circular economy will boost exposure (waste industry increased workforce) 

 Emergent risks due to microbial contamination exposure (Mycotoxins,…) 

Main drawback is the lack of exposure limits due to: 

 The heterogeneity of the sampling and assays employed 

 Limited new analysis methods that identify the risk potential 



We need to: 

Create a bioaerosol public database 

to gather  information  for  long-term 

association  studies  and  help  

determine  specific environmental  

markers  of exposure.  



Standard protocols from the field to the lab 
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2– Sampling and analyses 



Sampling 
 

The active methods devices used to sample airborne fungi mainly rely on 

impaction, impingment and filtration.                (Mandal & Brandl 2011; Viegas et al. 2015a)  



Passive sampling provides a valid risk assessment as it measures the 

harmful part of the airborne population which falls onto a critical surface. 
 (French et al. 1980) 

 



 Microbial contamination 

 

 Azole resistance screening 

 

 

 

 

 

 Molecular detection of Aspergillus sections 

 

 38 Mycotoxins detection  

 

Analyses 



3 – Lessons learned 

 Use a comprehensive sampling approach 
 

 

Passive sampling methods, as well as 

material collection, should be included in 

the sampling campaigns, and should be 

adjusted to: 

 the identified contamination sources 

 contextual information  

 and variability of the exposure.  
 



 Apply more than one culture media (and temperatures) 

The use of DG18 in addition to MEA allows for a broader characterization of contamination of 

the Aspergillus genus in the workplace, as it restricts the size of fungal colonies with higher 

growth rates.  

 



 Combine the use of culture based-methods and molecular tools 

Culture-based methods and molecular tools (such as qPCR) should be used in parallel. The use of high-

throughput sequencing, in parallel with other molecular tools and culture-based methods, can also be 

evaluated depending on specific information regarding the key aspects of the occupational exposure 

assessment (specific questions to address). 

 

Species Detected 
Culture-based Molecular 

Number of samples % Number of samples % 

Aspergillus section Circumdati 9 13.43 22 32.84 
Aspergillus section Flavi 22 32.84 6 8.96 
Aspergillus section Fumigati 19 28.36 59 88.06 
Aspergillus section Nidulantes 1 1.49 61 91.05 

 



 Azole resistance should be always screened 

Different settings were identified as potential hotspots for the development of 

azole resistance. 
 



 Mycotoxins contamination should be always assessed 

Mycotoxins were detected in different settings unveiling this occupational health threat. 

Exposure to mixtures of different mycotoxins, as well as the simultaneously exposure to fungi, should be 

considered in exposure assessments. 

 Mycotoxins were detected in 89.6% (60 out of 67) 
 

 Seven mycotoxins were detected and the most 
reported was mycophenolic acid (89.6%), 
roquefortine C (43.3%) and griseofulvin (43.3%).  
 

 Most samples presented only one type of 
mycotoxin (mycophenolic acid), with the maximum 
number of mycotoxins per sample being four 
mycotoxins  



 We need fungal targets for each occupational environment 

Aspergillus fumigatus (section Fumigati) as 

indicator of harmful fungal contamination in 

waste collection. 

Toxicological 
potential 



 All the studies allowed to support preventive and corrective measures 

regarding fungal and mycotoxins contamination. 
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Thank you for your attention!! 


