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Kratak sadrzaj

Flavivirusne infekcije predstavljaju rastuéi javnozdravstveni izazov u kontekstu
klimatskih promjena i globalizacije. Medu najvaznijim uzro¢nicima bolesti kod ljudi
su virusi zute groznice, dengue (DENV), West Nile (WNV), Zika (ZIKV) i virus
krpeljnog encefalitisa (KMEV). Njihova rasprostranjenost i porast incidencije
posljednjih desetlje¢a jasno su povezani s klimatskim promjenama i intenzivnim
globalnim kretanjem ljudi i roba. Klimatske promjene izravno utje¢u na biologiju i
ekologiju vektora. Porast prosje¢nih temperatura zraka, blaze zime i produljena topla
razdoblja omoguéuju Sirenje komaraca rodova Adedes i Culex prema sjevernijim
geografskim Sirinama i ve¢im nadmorskim visinama. Vrste poput Aedes aegypti i
Aedes albopictus, glavni vektori DENV 1 ZIKV, danas su prisutne u dijelovima
Europe gdje ranije nisu bile zabiljezene. Vise temperature ubrzavaju razvoj li¢inki,
povecavaju ucestalost hranjenja krvlju i skrac¢uju ekstrinzic¢ki inkubacijski period,
¢ime se povecava vjerojatnost prijenosa virusa na ¢ovjeka. Slican u¢inak temperature
opaza se i kod krpelja. Blaze zime povecavaju njihovo prezivljavanje, a dulja i toplija
prolje¢a i jeseni produljuju sezonu aktivnosti. U srednjoj i sjevernoj Europi
zabiljeZeno je pomicanje granica rasprostranjenosti vrste Ixodes ricinus prema
sjeveru, Sto se povezuje s globalnim zatopljenjem. Promjene u obrascima oborina
takoder imaju vaznu ulogu. Obilne kise i poplave stvaraju nova legla komaraca, dok
povecana vlaznost zraka pogoduje razvoju i prezivljavanju krpelja. Globalizacija
dodatno ubrzava sirenje flavivirusnih infekcija. Medunarodni promet omogucuje brzu
migraciju viremi¢nih putnika iz endemskih u neendemska podrucja, gdje prisutni
kompetentni vektori mogu omoguéiti lokalni prijenos. Trgovina rabljenim
automobilskim gumama ili ukrasnim biljkama, pridonijela je Sirenju invazivnih vrsta
komaraca poput Ae. albopictus. Kretanje domacih i divljih zivotinja te migratorne
ptice dodatno doprinose Sirenju krpelja i njihovih patogena, poveéavajuéi rizik unosa
novih vrsta i bolesti u prethodno nezahvaéena podrucja. Primjer Sirenja flavivirusne
bolesti u Europi je pojava i epidemija WNV infekcija u juznim i srednjoeuropskim
zemljama. [ako je WNV u Europi prisutan desetlje¢ima, 2018. godina zabiljeZena je
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kao jedna od najintenzivnijih sezona prijenosa otkako se provodi sustavni nadzor.
Jedan od kljucnih ¢imbenika epidemije bili su neuobicajeno povoljni klimatski uvjeti.
Zima 2017./2018. bila je relativno blaga u velikom dijelu Europe, dok su proljece i
ljeto 2018. obiljezeni iznadprosjeénim temperaturama, $to je rezultiralo ranim
pocetkom epidemije i produljenjem sezone prijenosa. Zakljuéno, klimatske promjene
i globalizacija stvaraju povoljne uvjete za Sirenje flavivirusnih infekcija izvan njihovih
tradicionalnih granica. Suocavanje s tim izazovom zahtijeva multidisciplinarni pristup
u skladu s konceptom ,,Jedno zdravlje®.

Kljuéne rijeci: flavivirusi, epidemiologija, klimatske promjene, globalizacija
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Summary

Flavivirus infections represent a growing public health challenge in the context of
climate change and globalization. Among the most important causative agents of
human disease are the yellow fever virus, dengue virus (DENV), West Nile virus
(WNV), Zika virus (ZIKV), and tick-borne encephalitis virus (TBEV). Their
geographic distribution and the increasing incidence observed in recent decades are
clearly linked to climate change and intensified global movement of people and goods.
Climate change directly affects the biology and ecology of vectors. Rising average air
temperatures, milder winters, and prolonged warm periods enable the expansion of
Aedes and Culex mosquitoes toward more northern latitudes and higher altitudes.
Species such as Aedes aegypti and Aedes albopictus, the main vectors of DENV and
ZIKV, are now present in parts of Europe where they had not previously been
recorded. Higher temperatures accelerate larval development, increase the frequency
of blood feeding, and shorten the extrinsic incubation period, thereby increasing the
likelihood of virus transmission to humans. A similar temperature-related effect is
observed in ticks. Milder winters increase their survival rates, while longer and
warmer springs and autumns extend their activity season. In Central and Northern
Europe, a northward shift in the distribution range of Ixodes ricinus has been recorded,
which is associated with global warming. Changes in precipitation patterns also play
an important role. Heavy rainfall and flooding create new mosquito breeding sites,
while increased air humidity favors tick development and survival. Globalization
further accelerates the spread of flavivirus infections. International travel enables the
rapid movement of viremic travelers from endemic to non-endemic areas, where
competent vectors may enable local transmission. The trade in used automobile tires
and ornamental plants has played a role in the spread of invasive mosquito species
such as Ade. albopictus. The movement of domestic and wild animals, as well as
migratory birds, further contributes to the spread of ticks and their pathogens,
increasing the risk of introducing new species and diseases into previously unaffected
areas. An example of the spread of flavivirus disease in Europe is the emergence and
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epidemic occurrence of WNV infections in Southern and Central European countries.
Although WNYV has been present in Europe for decades, 2018 was among the most
intense transmission seasons since systematic surveillance was implemented. One of
the key drivers of the epidemic was unusually favorable climatic conditions. The
winter of 2017/2018 was relatively mild across much of Europe, while the spring and
summer of 2018 were characterized by above-average temperatures, resulting in an
early start of the epidemic and a prolonged transmission season. In conclusion, climate
change and globalization create favorable conditions for the spread of flavivirus
infections beyond their traditional boundaries. Addressing this challenge requires a
multidisciplinary approach in accordance with the “One Health” concept.

Key words: flaviviruses, epidemiology, climate change, globalization
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