
While the world recovers from the COVID-19 pandemic, another crisis continues to spiral at a much
faster speed than was expected. Climate change is dominating our lives and causing a high level of
distress. Countries all over the world are struggling to survive the damage caused by extreme events.
They are trying to control wildfires, rebuild roads and houses damaged by floods, and learn to survive
in a hotter and more dangerous world. However, there is also a new threat that is being overlooked—
the interaction between climate change and infectious diseases. A comprehensive meta-analysis re-
vealed that climate change could aggravate more than 50% of known human pathogens. Unfortunate-
ly, this is happening now.

Since the last big wave of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)—the omi-
cron variant—less than 2 years ago, a range of pathogens have suddenly emerged. Some are not well-
known, such as mpox and chikungunya virus; others have been known about for centuries, such as
Vibrio cholerae (which causes cholera) and Plasmodia parasites (which cause malaria). There is even
the prospect that pathogens frozen in the permafrost, for which no immunity currently exists, may be
released as the climate continues to warm. Such a notion may be considered alarmist. And some peo-
ple may think neither climate change nor epidemics are real or that both will pass. However, there is
overwhelming evidence that climate change is fueling disease outbreaks and epidemics and that it is
not a matter of if, but when, such events will precipitate another pandemic.

There are several ways that climate hazards aggravate infectious diseases, both directly and indirectly.
These include the slow rise in temperature; changes in environmental conditions that increase the
dispersal of disease vectors such as mosquitoes, rodents, and ticks; and the sudden appearance of ex-
treme events such as floods, which contaminate drinking-water sources and trigger the displacement
of humans and animals, which can carry and transmit pathogens.
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The slow increase in temperature gradually alters the likelihood of disease transmission as environ-
mental conditions become more favorable for certain disease vectors. For example, the tiger mosquito
(Aedes albopicus) is increasing in frequency in the south of Europe and fueling new viral outbreaks.
Last year, a British woman was infected with mosquito-borne dengue virus while traveling in France.
This year, in Paraguay, there was a surprising and large outbreak of over 120,000 confirmed cases of
chikungunya virus infection. Paraguay has never experienced a large outbreak of, or a fatality from,
this virus before, but this event killed 46 individuals, including neonatal children, and caused major
health disruption in the country as the virus spread to all provinces. The outbreak coincided with the
highest average temperatures in the history of Paraguay. A similar increase in temperature in south-
ern Europe has also been linked to a chikungunya epidemic in Italy in 2017 and the current increase in
dengue virus infections in France. According to Saad Omer, director of the Yale Institute for Global
Health, “With global climate change, more areas—even those away from the equator or at relatively
high elevations—are becoming hospitable to mosquitoes.” This remark was in response to the first
ever local cases of malaria in Texas and Florida this year.

Extreme climate events and disasters are also driving a rise in epidemics. These typically occur over
timescales of a few days or a couple of weeks and can catch regions and countries unprepared. Such
disasters can escalate if followed by the spread of infectious diseases. In 2022 and 2023, two deadly
cholera epidemics caught the world’s attention. The first occurred in Pakistan after extreme flooding
and caused hundreds of thousands of infections. Alarmingly, the strain that emerged in Pakistan was
associated with the most deadly cholera epidemic in the history of Malawi. Although Malawi usually
registers a few hundred cholera patients per year, there were 57,414 confirmed cases and 1733 deaths
from 2022 to 2023. The high mortality rate in this epidemic, which was around 3%, shocked the in-
ternational medical community, as reported by a Médicins Sans Frontières team working in Malawi.

Notably, in an increasingly globalized world, the movement of people, animals, and cargo can further
compound the challenges of climate change and epidemics. As demonstrated by the rapid spread of
SARS-CoV-2 variants, highly transmissible pathogens can easily cross borders despite severe travel
bans. This means that pathogens can arrive undetected and cause epidemics if the conditions for
transmission are appropriate. For example, the 2017 outbreak of chikungunya virus in Italy was traced
to index cases from India. Climate change can also drive populations to migrate, causing more inter-
actions with wildlife and increasing the risk of spillover of pathogens. Scientists anticipate that 2024
will be an even warmer year because of an El Niño event (a climate pattern that results in the warming
of surface waters in the eastern Pacific Ocean). This will likely produce severe drought in some re-
gions of the world, potentially spurring mass migrations.

The link between climate change and infectious disease should raise a call to action for scientists and
governments to evaluate the risks of the inevitable effects of climate change on epidemics and pan-
demics. Emergency response to climate disasters should automatically include public health actions
to mitigate outbreaks. In addition, health systems should adapt to changing disease transmission pat-
terns and the global mobility of people, animals, and goods. All of these efforts require funding direct-
ed at the intersection of climate change and epidemic prevention. This is starting to happen in the
CLIMADE consortium, as an example. But the international community needs to adopt this mindset.
Will climate change amplify epidemics and give rise to pandemics? Most certainly yes, if the world
stands still.
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