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Molnár et al. 2022

Classical co-evolutionary model













ü Ecological fitting (Janzen, 1985) 
ensures that there is no need for 
mutations for host colonization

ü Climate change and habitat loss will 
increase migration in vectors, hosts 
and pathogens

ü This leads to new opportunities and 
new EIDs

ü Emerging Infectious Diseases are 
the rule and not the exception





Mora et al. 2022 Nature Climate Change







We can be proactive about coping with EIDs based 
on the Stockholm Paradigm

ü Colonization of a new host 
requires new opportunities
given specific pre-existing 
capacities

ü Those pre-existing capacities 
are predictable, allowing us 
to anticipate disease 
emergence



DAMA protocol: Finding them before they find us

Document
Assess
Monitor
Act

Brooks et al. (2014) Finding them before they find us: informatics, parasites, and 
environments in accelerating climate change. Comparative Parasitology 81:155-164.











DOCUMENT



„Disease X”





Assess the risk



ASSESS (the threat): phylogenetic triage

Is this a known pathogen? 
Is this closely related to a known 

pathogen? 

If NO to both, ignore but 
archive

If YES to either, gather or infer 
information about its transmission 

dynamics, microhabitat preferences
and natural history



MONITOR



ACT: Coping and Cooperating

p Teach citizen scientists how to reduce chances of 
establishment

p Reduce risk of exposure, recognize new arrivals rapidly 
p Mobilize universities, governmental agencies and NGOs
p Provide proactive suggestions to decision makers

INTERNATIONAL SCIENTFIC COOPERATION



ACT





Hyalomma marginatum



Hyalomma marginatum

is a two-host tick





Crimean-Congo Haemorrhagic Fever Virus (CCHFV)

























Media presence: 
necessary but risky...
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Hyalomma rufipes
adult from a cattle





Hyalomma marginatum
adult from a dog
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Hyalomma marginatum
adult from a donkey



Hyalomma sp.
adult from a horse



Földvári et al. 2022 Transboundary and Emerging Diseases





Földvári et al. Scientific Reports 2024

No CCHFV so far but we (metagenomics) 
found Volzhskoe tick virus





„Our protocols must be evolvable. 
There is no static solution for 
problems involving an evolving Earth 
and an evolving biosphere.”

Brooks, Hoberg, and Boeger, 2019



PRAGMATICK mobile app

ü 50,000 EUR, iOS and android
ü Hungarian, English and any other language
ü We educate the public
ü Participants send pictures and ticks
ü Distribution maps
ü Expert morphological ID
ü Machine learning algorithm for genus ID
ü Gamification



















PRAGMATICK mobile app

ü Volunteers from different countries wanted
ü National translations and adaptations needed

ü The goal is to have a harmonized data collection




