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• ‘emerging’: According to Oxford 
Dictionary, means ‘becoming 
apparent or prominent’. 

• A new fungus is spotted at increasing 
frequency after its first discovery.

• Are we flooded by emerging 
pathogenic fungi?

• Cryptococcus gattii, Candida auris, 
Trichophyton indotineae, 
Emergomyces africanus, Sporothrix 
brasiliensis, Pseudogymnoascus 
destructans.

Emerging clinical fungi

Global Daily Incident Cases of COVID-19



• 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.

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



• Emerged simultaneously in four global regions.
• Multidrug resistant.
• Discovered in 2009 from a single ear infection in 

Japan. 

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.



Evolution of merging 
pathogens



Evolution of pathogenicity in 
Aspergillus

Human/animal

Opportunist:
No transmission

X

Rokas et al. doi: 10.1371/journal.ppat.1008315.



• Link between osmotolerance / stress tolerance 

and pathogenicity.

• Thermotolerance is a key step toward 

pathogenesis to humans.



• Able to grow at 37℃ or above: Only 6% 
of species in environment can tolerate 
37℃.

Successful pathogens

• Saccharomyces cerevisiae clinical 
isolates are able to grow at higher 
temperatures.



Successful pathogens



• Able to grow at 37℃ or above.

• Emergence of mammals as the dominant land species (endothermy and homeothermy). 
(Casadevall: fungal infection-mammalian selection)

• Able to breakthrough the barriers and invade human host.

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

• Resist the immune system.

Fusarium disseminated infection Candida infection

Successful pathogens



Fungal infections in humans



Burden of fungal diseases

• App. 6.5 million 
invasive fungal 
infections / year.

• Fungal disease 
mortality 3.8 
million > malaria 
and TB.



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

Increase in the Incidence of fungal infections

Burden of fungal infections



Population at risk Diversity of clinical fungi

Resistant fungal species

Challenges in Mycology



• Fungal distribution.

• Higher level of thermal 
tolerance.

• More virulent and 
resistance.

Global warming: emergence of fungal 
pathogens



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 future outbreak

Are we prepared?





Thank you for your 
attention
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