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Emerging infectious diseases and the effect of
climate change
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Infectious diseases have been around since the
dawn of time, having afflicted human civilizations
for millennia.! In 2007, WHO warned that since
1970, infectious diseases have been emerging at a
rate never seen before.? These emerging health
threats come with significant socio-economic costs
and both direct and indirect impacts on healthcare
systems, disrupting economic activity.®

The exact nature as to how and why these
infections are changing is multifaceted and involves
the interplay of many, frequently poorly
determinable factors. With the rising human
population, people living in closer quarters and
travelling wider and more frequently than ever
before, the potential for epidemics is high.* With
ongoing climate change and rampant ecological
degradation, further epidemics seem inevitable. In
this article 1 will be focusing on the effect of global
climate change on emerging infections.
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How do we define emerging and re-emerging
infections?

The term ‘Emerging infections’ is broad and
may be subcategorized into (i) previously
undetected infections, (ii) known diseases which
have spread geographically, (iii) infectious diseases
with potential for bioterrorism, and (iv) those
infections which had diminished in importance or
frequency in the past, but are now resurfacing either
due to a change in environment, society or
virulence, or due to increasing antimicrobial
resistance. The latter may be referred to as ‘re-

emerging infectious diseases’.*

What about the effects of climate change?

Global warming, nowadays preferentially
known as ‘climate change’, is one of the most
complex challenges of the century. It is not yet
clear whether the recent global temperature
increases are solely attributable to human enterprise
or whether they are also a function of a cyclical
variation.>  What is undeniable is that global
temperatures have risen significantly since 1900
and during this century they will likely exceed the
‘safe’ 2°C threshold above average.® Furthermore,
the average sea level has been rising by 1.8mm per
year since 1961 and Arctic ice has been shrinking
by 2.7% per decade.” Controversy still shrouds
predictions of the consequences of climate change
on infectious diseases, despite several climate-based
models. Predictions range from descriptions of a
worldwide spread of some infections, to more
conservative analyses showing diseases expanding
into areas while vanishing from others.® The latter
scenario seems more likely, as most species,
including infectious diseases and their vectors, have
both upper and lower thresholds to temperature
tolerance.®
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So how does climate change affect infectious
diseases?
Vector-borne Infections

Many infectious diseases are dependent on
vectors for their transmission to humans.
Mosquitos, ticks, and fleas are directly affected by
changes in temperature, rainfall’® and humidity.’
For example, aquatic larvae of mosquitoes require
pools of water for maturation, with several studies
showing a positive correlation between heavy
rainfall and outbreaks of mosquito-borne illnesses,**
while flea diversity declines with increasing altitude
and latitude.’? Climatic changes may thus cause a
progressive geographical shift of disease vectors
from their endemic areas to locations where they
were traditionally categorized as rare.!® Rising
temperature also affects the insect density within an
area, the vector’s rate of reproduction, the rate of
pathogen maturation and replication within the
vector itself, while increasing insect bite
frequency.’® In such a case, malaria, dengue fever
and tick-borne encephalitis to name a few, may
spread or translocate to different regions, potentially
interfacing with human populations having little or
no immunity to these diseases.® Climate change is
less likely to result in new infectious diseases and
more likely to result in a change in disease
distribution, with the areas at highest risk being
marginal areas where vectors can survive.'*

Water-borne Infections

Water borne infections may also be affected
by climate change. During times of drought, poor
sanitation may result from water scarcity, with the
population exposed to potentially contaminated
water. Increased infection may also occur during
times of flooding, from overwhelmed sewage lines
or runoff from livestock excrement.’® For example,
cryptosporidiosis is related to severe weather
events, and overwhelmed sewage treatment plants.®
Flood-associated reports of hantavirus pulmonary
syndrome from deer mice foraging in homes and
outbreaks of leptospirosis were reported in South
America and South-East Asia.l” Climate related
increases in sea temperature and level may also lead
to a higher incidence of waterborne and toxin-
related illnesses such as cholera and seafood
poisoning.l? In fact, Vibrio spp. bacteria native to
the North Sea and the Baltic region, were shown to
grow faster in a warmer summer in 2006,'® while
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replication of Salmonella increases as temperature
rises to 37°C.’

Migration

Since as many as 75% of emerging infectious
diseases are zoonoses,'® both human and animal
migration play an important role in disease
transmission.  Human migration is not a new
phenomenon - a search for better prospects,
escaping civil strife and religious or political
persecution are few of the many reasons for
migration. Forecasts for climate change-induced
migration vary from 25 million to 1 billion people
by 2050, with 200 million being most widely
quoted figure.?® The proposed mechanisms for this
migration include (i) the increase in severity and
frequency of extreme climatic events, (ii) the
potential loss of arable and habitable land due to
sea-level rise and (iii) negative impacts on
ecosystems which sustain livelihood, all of which
would promote relocation to greener pastures.?:
Migrants may be exposed to new infections along
their travel - to diseases which they might not have
sufficient immunity or socio-cultural experience
for. For example, people moving to areas with high
malaria prevalence would be at particular risk of
infection, morbidity, and mortality. Migrants may
also act as carriers of infection along their journeys,
exposing non-immune natives and introducing
infections which may have previously been rare to
the area.? The ongoing epidemic of cutaneous
leishmaniasis in Syrian refugees in Lebanon, a
country in which this disease had been previously
hypoendemic is an example of this.??> Sexually
transmitted infections, Hepatitis B, HIV and
Tuberculosis may also be spread via this route.
Moreover, migrants might re-introduce infectious
agents upon return to their native country, having
been exposed during their travels.?

Airborne

Climate influences the pathogenesis of
airborne infectious diseases through temperature,
level of humidity and wind. Most notably, the
influenza virus is reported to survive better at cold
temperature and low relative humidity. A low
relative humidity decreases mucosal barriers against
infection, allows for better evaporation of
bioaerosols from infected mammals and maintains
viral particle stability in the air. Mammals were
also found to shed viral particles in higher
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quantities at lower temperature, although their
innate immunity was not weakened by this.?® It has
also been suggested that wind may help
transmission of viruses by transporting them across
oceans on dust particles.’

Conclusion

Predictions of tropical diseases moving into

wealthier, temperate regions have caught the
public’s attention.® While some regions may see
reductions in infectious disease, populations in
areas where infections will expand have genuine
cause for concern.
Despite our incomplete knowledge of the full
impact of climate change on infectious diseases, we
should not remain passive bystanders to this.
Countries should be proactive in taking measures
based on regional scientific projections in order to
mitigate the specific negative health impacts of
climate change to the area. Some populations will
face greater challenges than others due to variations
in severity of weather events and differences in
financial, and healthcare resources. Knowing that
infectious diseases do not restrict themselves within
an area or population group, developed countries
should work together with the more vulnerable,
less-developed countries, with the aim of reducing
the exposure to climate change related health
threats.’

Healthcare workers, in particular, serve a vital
role in mitigating this problem. Public health
officials must establish surveillance for unusual or
drug resistant diseases, help inform clinicians about
appropriate antimicrobial use, and advise on
national programmes for disease control. Hospitals
must ensure sufficient laboratory capacity and
funding to investigate new agents and develop plans
for handling infection outbreaks. National and
international political commitment is also necessary
for rapid containment of this global issue.?*

References

1. Satcher D. Emerging Infections: Getting Ahead of the
Curve. Emerging Infectious Diseases. 1995;1(1):1-6.

2. The world health report 2007. Geneva: World Health
Organization.

3. Belay ED, Kile JC, Hall AJ, Barton-Behravesh C,
Parsons MB, Salyer S, et al. Zoonotic Disease
Programs for Enhancing Global Health Security.
Emerging Infectious Diseases. 2017;23(13).

Malta Medical Journal  Volume 30 Issue 02 2018

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Emerging Infectious Diseases [Internet]. Baylor
College of Medicine. [cited 2018Apr16]. Available
from: https://www.bcm.edu/departments/molecular-
virology-and-microbiology/emerging-infections-and-
biodefense/emerging-infectious-diseases

Bloom AJ. Global climate change. Sunderlad,
Massachusetts: Sinauer Associates Inc. Publishers;
2010.

Costello A, Abbas M, Allen A, Ball S, Bell S, Bellamy
R, et al. Managing the health effects of climate change.
The Lancet 2009;373:1693-733.

Wu X, Lu Y, Zhou S, Chen L, Xu B. Impact of climate
change on human infectious diseases: Empirical
evidence and human adaptation. Environment
International. 2016;86:14-23.

Altizer S, Ostfeld RS, Johnson PTJ, Kutz S, Harvell
CD. Climate Change and Infectious Diseases: From
Evidence to a Predictive Framework. Science.
2013Jan;341(6145):514-9.

Lafferty KD. The ecology of climate change and
infectious diseases. Ecology. 2009;90(4):888-900.
Patz JA. Global Climate Change and Emerging
Infectious Diseases. JAMA: The Journal of the
American Medical Association. 1996;275(3):217.
Landesman WJ, Allan BF, Langerhans RB, Knight TM,
Chase JM. Inter-Annual Associations Between
Precipitation and Human Incidence of West Nile Virus
in the United States. Vector-Borne and Zoonotic
Diseases. 2007;7(3):337-43.

Marshall AG. The ecology of ectoparasitic insects.
London: Academic Press; 1981.

Bgdker R, Akida J, Shayo D, Kisinza W, Msangeni
HA, Pedersen EM, et al. Relationship Between Altitude
and Intensity of Malaria Transmission in the Usambara
Mountains, Tanzania. Journal of Medical Entomology.
2003Jan;40(5):706-17.

Gummow B. Challenges posed by new and re-emerging
infectious diseases in livestock production, wildlife and
humans. Livestock Science 2010; 130: 41-46.

Shuman EK. Global Climate Change and Infectious
Diseases. New England Journal of Medicine.
2010;362(12):1061-3.

Lipp EK, Hug A, Colwell RR. Effects of Global
Climate on Infectious Disease: the Cholera Model.
Clinical Microbiology Reviews. 2002Jan;15(4):757-70.
Ahern M, Kovats RS, Wilkinson P, Few R, Matthies F.
Global Health Impacts of Floods: Epidemiologic
Evidence. Epidemiologic Reviews. 2005Jan;27(1):36—
46.

Frank C, Littman M, Alpers K, Hallauer J. Vibrio
vulnificus wound infections after contact with the
Baltic Sea, Germany. Weekly releases (1997-2007).
2006;11(33).

Taylor LH, Latham SM, Woolhouse ME. Risk factors
for human disease emergence. Philos Trans R Soc Lond
B Biol Sci. 2001;356:983-9.


https://www.bcm.edu/departments/molecular-virology-and-microbiology/emerging-infections-and-biodefense/emerging-infectious-diseases
https://www.bcm.edu/departments/molecular-virology-and-microbiology/emerging-infections-and-biodefense/emerging-infectious-diseases
https://www.bcm.edu/departments/molecular-virology-and-microbiology/emerging-infections-and-biodefense/emerging-infectious-diseases

Editorial

20.  Migration and Climate Change [Internet]. International
Organization for Migration. 2015 [cited 2018Apr18].
Available from: https://www.iom.int/migration-and-
climate-change-0

21.  Mcmichael C. Climate change-related migration and
infectious disease. Virulence. 2015Jul;6(6):548-53.

22.  Salloum T. Detection, molecular typing and
phylogenetic analysis of Leishmania isolated from
cases of leishmaniasis among Syrian refugees in
Lebanon. (c2015).

23.  Lowen AC, Mubareka S, Steel J, Palese P. Influenza
Virus Transmission Is Dependent on Relative Humidity
and Temperature. PLoS Pathogens. 2007;3(10).

24.  Ahmed I. The Impact of Climate Change on the
Emerging and Re-emerging Infectious Diseases: Global
Perspective. Journal of Enam Medical College.
2012;1(2).

Cover Picture:
‘Impulse’

Acrylic on canvas
By Pierre Mallia

Pierre Mallia started painting when he was young
watching with his father; in the last few years he took up
painting again and focuses on Maltese views, mountains,
ships and animals. This cover painting was a spontaneous
one which gave him the ‘impulse’ to start painting again.

Malta Medical Journal  Volume 30 Issue 02 2018


https://www.iom.int/migration-and-climate-change-0
https://www.iom.int/migration-and-climate-change-0



