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The microbiome in humans

Kong HH, Segre JA.doi: 10.1016/j.jid.2016.07.045. PMID: 28411842.

Human body microbiota Skin mycobiome

Underhill DM, Iliev ID. doi: 10.1038/nri3684. 



Fungal infections in humans



Burden of fungal diseases
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Opportunistic fungal infections

Dantas KC, et al. doi: 10.1038/s41598-
021-83587-1.

Increase in the Incidence of fungal infections



Clinically important fungi

Atlas of Clinical Fungi (2020)
720 species

Atlas of Clinical Fungi (2004)
390 species
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• Vancouver Island and British 
Columbia (1999)

• The fungus (resist, survive, 
dispersal) present in a high 
concentrations in the 
environment.

Emerging pathogen - Cryptococcus gattii

• Pneumonia or meningitis 36 
cases/million population/year 
during.

Hoang LMN, et al. doi: 
10.1016/j.clinmicnews.2011.11.003.



• Emerged simultaneously in four global regions.
• Multidrug resistant.
• Emergence linked to climate change.

Emerging pathogens- Candida auris

Chow NA, et al. doi: 10.1016/S1473-
3099(18)30597-8



Emerging pathogens - Emergomyces

Kenyon et al. A Dimorphic Fungus Causing Disseminated Infection in South Africa. 2013. N Engl J Med.



Successful 
pathogens

• Able to grow at 37℃ or above (Casadevall: fungal infection-
mammalian selection)
• emergence of mammals as the dominant land species 

(endothermy and homeothermy)
• Able to breakthrough the barriers and invade human host.

• Able to survive inside human body (lysis/absorption).

• Resist the immune system.

Ahmed SA, et al. doi: 10.1007/s13225-015-0338-5

Chaetomium anamorphosum (Subramaniula anamorphosa) from peritonitis.





Climate effect on fungal distribution  

Pannonian Region in 
Europe 

Aspergillus spp. and Fusarium 
strains from tropics tolerate 
heat waves.

promote colonization 
growth 



Global warming and future outbreak

Global warming impact on the expansion of fundamental niche of Cryptococcus 
gattii VGI in Europe

• Niche modelling of Cryptococcus gattii VGI in Europe and Mediterranean.
Cogliati M. doi: 10.1111/1758-
2229.12945.



Global warming 
and infectious 
diseases

Hauser N, et al. doi: 
10.1111/1758-2229.12945.



Global warming 
and new fungal 
pathogens

van Rhijn N, Bromley M. 
doi:10.3390/jof7050367.




