STATENS
SERUM ﬁ
IMNSTITUT

IMPACT OF CLMATE CHANGE ON HUMAN HEALTH
I WITH A SPECIAL FOCUS ON EMERGING INFECTIONS

SDU Climate Thursday Webinar
Thursday 28 September, 2023

Lasse S. Vestergaard, MD PhD
Infectious Diseases Preparedness
Statens Serum Institut
Copenhagen, Denmark

E-mail: lav@ssi.dk




STATENS

INSTITUT

1. The impact of climate change on human
health I cause and effects

2. Increasing temperatures and emerging
Infections T what do we have and what can
we expect? 0.5.Global Mean Surface Temperature r

annual mean
0.4-

—— 5-year running mean
I uncertainty

0.2-

3. What do we do?

0-

Tem perature Anomaly ("C)

=0.2-

-0.4-




Europe braces for another heatwave
as forecasters predict record-breaking

temperatures this week

Emergency Response Coordination Centre (ERCC) - DG ECHO Daily Map | 2470672019

Europe | Expected Extreme Temperatures

Situation overview
Warm air masses from Africa
will causa a distinct heatwave o
¥ many parts of Europa during

next days with intensifying heat
conditions gradually to be felt
and Builk v by 25 Junsa

wave of such intense heat
conditions, This heat wave will
then gradually spread info
France, Germany, Swiltzerland,
Italy, Belgiurm and ithe Crech
Republic.

By 27 lune Bt noon houws, the
heatwave is expected Lo reach &
first peak. Temperature
forecast of the heatwave
highlights many areas  with
walues Bbewve 36%C, |ocally
increasing beyond 40°C.

Such  heat  conditions ane
expected to prevadl until end of
June/beginning  of July  with
emphasis  over Spain  and
southern France.
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For the first time on record, #France sees a temperature above
45°C. Gallargues-le-Montueux recorded 45,9 °C, and Villevieille
45.1°C this afternoon. In France. in June. @meteofrance
bit.ly/31X81LI #heatwave #climatechange
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METEOQ FRANCE

Ekstrem varme og smitsomme
sygdomme: Klimaforandringer har
keempe konsekvenser for vores
helbred

Stor international klimarapport er dystert nyt for vores sundhed.

The temperature in France on June 28 surpassed 45 degrees Celsius (113 degrees |
major , state for Meteo France said. Another bout of extre
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Review I

BEEXZY  voEN  KROPPEN  KLIMA  TEKNOLOGI  NATUR  SAMMEN | BEVAGELSE

The 2021 report of the Lancet Countdown on health and @5h®
dimate change: code red for a healthy future

Ekstrem varme og smitsomme
sygdomme: Klimaforandringer har
keempe konsekvenser for vores
helbred

Stor international klimarapport er dystert nyt for vores sundhed.
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The 2021 report of the Lancet Countdown on health and climate changes
code red for a healthy future

) mennesker over 65 & pa verdensplan af varme alene | 2019. (Foto: ALISHA JUCE)
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The Lancet Countdown Report, 2019

For the Lancet report see
https:/fwww.thelancet.com/
climate-and-health

and for more on the
accompanying materials see
www.lancetcountdown.org
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Figure 1: The pathways between climate change and human health




The Impacts of Climate Change on Human Health
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Exposure pathways
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Vulnerability factors

¢ Demographic factors

e Geographic factors

¢ Biological factors & health status
e Sociopolitical conditions

® Socioeconomic factors

e Extreme weather events ‘ g ‘
e Heat stress ‘
e Air quality

e Water quality and quantity
e Food security and safety
¢ Vector distribution

Health system
capacity & resilience

e | eadership & governance

¢ Health workforce

e Health information systems

e Essential medical products & technologies
e Service delivery

e Financing

related illness
other water-related
health impacts

weather events

Malnutrition
and food-

borne
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Noncommunicable Mental and
diseases (NCDs)

i Health systems &
facilities outcomes
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Effects
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Infectiousdiseasesvith epidemicpotential

FIGURE 1 Global examples of emerging and re-emerging diseases

Antimicrobial- West Nile virus Cryptosporidiosis Ebola virus Diphtheria Akhmeta virus
resistant threats : -
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Example®f globalvectorbornediseases temperature
doesmatter!

ADenguefevervirus
A Chikungunyairus
AZikavirus

AWest Nile virus
AMalaria
ALeishmaniasis
ATrypanosomiasis
AFilariasis
ABorreliosis
ATickborneencephalitig TBE R =




Mosquitoborneinfectionsc what havewe?

Just one bite away from infection

Different species of mosquitoes can carry different diseases

Invasive mosguitoes are
characterised by their
abiility to colonise mew
territories. A considerable
increase in the spread of
invasive mosquitoes has
been observed in Europe
since the late 1990x.

1. After its disappear
ance in the 20th century
in Europe, Aedes aegypti
has recently become
established in Madeaira.
It is also present in some
areas around the Black
Sea coast.

2. Aedes albopictus is
considered to be the
most invasive mosguito
species in the world. It is
present in much of
southern Europe.

3. Cwlex pipiens is the
most widespread mos-
quito in Europe.

&. The Anopheles mMos
quito can be found from
south-eastern Sweden to
Pormugal.

A
Chibou

Infect people sul-

fer from fever and
severs joint pain,
which can last for
months.

INVaASIVE MoSOQuitoes

Zika

Mild disease with
low fewver and rash-
but most cases are
asympiomatic.

The risk of serious
complications have
been identified for
SO,

C

Dengue
Most infected peo-

ple have lfever lasting

seven days. More
than 390 million
cases are estimated
worldwide peryear.
The most important

mosquito-borme dis-

ease affecting hu
mans.

ocCal mosguitoes

West Mile fever
Cases can be se-
vere, most often
among the elderly.
An estimated 1 out
of 140 to 320 per-
sons infected can
get severely sichk.

Malaria
Worldwide, ap-
ProX. §50 OO0
deaths every year.
Early diagnosis
and prompt treat-
ment can pravent
iness and death.
Prophylaxis is
available.



Climatechangeandglobalization
promotesvectorbornediseases

Climate and transportation

Travel, trade and climate change influence mosquito and disease distribution

ey Q9% of all malaria
cases in Europe are

travel-related.

| is predicted that future
climate trends
wiill increase the risk
of establishment of Aedes
albopictus in northern
Europe, due to wetter and
warmer conditions.

Ef:l More than 5.8 million ‘
travellers entered Europe from -I

dengue-affected

argeas im 2010. j
\ / Rising temperatures in
the summer months can
| contribute to West Mile fever
J affecting new areas

in Europe.




Dengue cases
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ExampleDenguecases inndonesia
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Global distribution of Aedes mosquitoes
Aedes aegypti and Aedes albopictus can spread the Zika virus if infected with it

Aedes aegypti mosquito

Probability
of occurrence

mm Highest
s lowest

Probability
of occurrence

wm Highest
s lowest

Aedesaegypti

Gul Feber myggen

Aedesalbopictus

Tiger myggen
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Distribution ofAedesnosquitoesn Europe, 2023
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Vectorital Capacity(VC) — hedes abopictus
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Figure 6: Changes in global vectorial capacity for the dengue virus vectors Aedes aegypti and Aedes albopictus
since 1950

Lancet Countdown Report, 2019



Vectorialcapacity(VC) irselecteccities

- (a) 2004-2013 Ae. aegypti - (b) 2004-2013 Ae. albopictus
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Fig. 2. Seasonality of VI for 13 selected cities for Ae. aegypti (a) and Ae. albopictus (b). VC was averaged over the recent 10-year period (2004-2013) for each month of the year. DTR was
included and m,,,,. = 1.5 where m is the female vector to human population ratio. CRU-T53.22 monthly gridded (0.5 = 0.5") temperature data (jones et al,, n.d.) were used.



Models ofincreasingrectorialcapacity(VC) withincreasing
greenhouse gasoncentrationRCPJ Aedesalbopictus
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Global heating driving spread of
mosquito-borne dengue fever

Record numbers across Asia and Americas infected as rising
temperatures extend disease to places once seen as safe

@ ‘Mystery illness’ comes to the hill villages of Nepal

A Asian tiger mosquito (Aedes albopictus). Photograph: Gordon Zammit/Alamy
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Autochthonous transmission of dengue virus
in mainland EU/EEA, 2010-present
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Year

2010

2010

2013

2014

2015

2018

2020

2020

2021

2022

2022

2023

2023

2023

Country

Croatia

France

France

France

France

France

France

Italy

France

France

Spain

France

Italy

Spain

Department or regions affected

Korcula Island and the Peljesac
peninsula

Alpes-Maritimes department

Bouches-du-Rhone department

Var and Bouches-du-Rhéne
departments

Gard department

Alpes Maritimes, Hérault, and Gard
departments

Hérault, Var, Alpes-Maritime, and Gard
departments

Veneto region

Var and Hérault departments

Pyrénees-Orientales, Hautes-Pyrénées,
Haute-Garonne, Tarn et Garonne, Var,
Alpes-Maritime, and Corsica
departments

Ibiza

Bouches—du-Rhéne (4 cases),
Pyrénées-Orientales (11 cases), Gard (1
case), Alpes-Maritimes or Var (1 case)
departments.

Lodi (21 cases), Rome (4 cases) and
Latina (2 cases) provinces.

Catalonia region (1 case)

Number of
autochthonous
cases

10

13

10

65

Probable period
of virus
circulation

August-0October
August-
September

September-
October

July-September

July-September

September-
October

July-October

August

July and
September

June- September

August-October

July-August

End of July-
August

August
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Local transmission af Zika virus in France, 2019

@ European Centre for Disease Prevention and Control
eCcocC

An agency of the European Union

A Alltopics:AtoZ News & events Publications & data Tools Aboutus Q

Home News & events Epidemiological update: second case of locally acquired Zika virus disease in Hyéres, France

< News & events Epidemiological update: second case of locally
acquired Zika virus disease in Hyeéres, France

23 Oct 2019

On 21 October, French authorities reported a second autochthonous case of Zika virus (ZIKV) disease in Hyéres city,
Var department, France with no travel history to Zika-endemic countries.

On 21 October, French authorities reported a second
autochthonous case of Zika virus# (ZIKV) disease in
Hyéres city, Var department, France with no travel
history to Zika-endemic countries.

The case was identified through door-to-door active
case-finding and resides in the close vicinity of the first

Rapid risk assessment: case. The patient reported symptoms compatible with

Zika virus disease in Var ZIKV disease (i.e. fever, asthenia, retro-orbital pain and

department, France body rash) starting on 6 August 2019, a few days
before the onset of symptoms of the first case. Both

16 Oct 2019 - On 1 October 2019, a

case of locally acquired Zika virus patients have now recovered. © Aedes albopictus
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European Antibiotic Awareness Day ESCAIDE - Scientific conference

Eurosurveillance journal

@ European Centre for Disease Prevention and Control
eCcoC

An agency of the European Union

@A Alltopics:AtoZ News & events Publications & data Tools Aboutus Q

West Nile virus infection Surveillance and disease data

Home = All topics: Ato Z

<€ Surveillance and disease
data

Weekly updates: 2019 season
About seasonal surveillance
Seasonal surveillance: By year

Annual epidemiological report

Weekly updates: 2019 season

Weekly updates: 2019 West Nile virus
transmission season

Map

Situation update

Between 13 and 19 September 2019, EU Member States reported 49 human cases in Greece (23), Ro -

Weekly updates

West Nile virus in Europe
in 2019 - equine cases,
updated 20 September

Nine outbreaks among equids were
reported during the week to the
Animal Disease Notification System
(ADNS) by Germany (4), France (2),
Italy (2) and Hungary (1).

Read more >

= o 4

West Nile virus in Europe
in 20129 - human and
equine cases, updated zo
September

Between 13 and 19 September 2019,

EU Member States reported 49
human cases in Greece (23),
Romania (18), Italy (4), Hungary (3)
and Austria (1). EU neighbouring
countries reported two cases in
Serbia.

whe BU

- S ’:}?{--
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West Nile virus in Europe
in 2019 - human cases,
updated 20 September

Between 13 and 19 September 2019,
EU Member States reported 49
human cases in Greece (23),
Romania (18), Italy (4), Hungary (3)
and Austria (1). EU neighbouring
countries reported two cases in
Serbia

Read more >
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Number of WNV infections in EU/EEA and EU enlargement countries by
epidemiological week of notification*, 2014-2018.
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@ European Centre for Disease Prevention and Control
e ; - 325 -
€ MC An agency of the European Union
R NEW 300 |
275 +
Unusual large number of West Nile virus 250 |
infections in the EU/EEA and EU neighbouring P
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£
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In 2018, as of 30 August 2018, 975 confirmed and probable autochthonous human WNV infections were 5
reported by European countries: 710 in EU/EEA Member States and 265 in EU neighbouring countries. Italy 100 A
reported 327 cases, Serbia 213, Greece 147, Romania 117, Hungary 96, Israel 49, France 11, Austria 8, Croatia
3, Kosovo 3 and Slovenia 1. 75
50 -
25 4
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Week of notification*

—2014 —2015 2016 —2017 —2018

2015: 122 cases 2016: 226 cases 2017: 201 cases 2018: 1549 cases?2019: 425 cases



Distribution of West Nile virus infections in humans by affected areas in the EU/EEA Member States and EU neighbouring countries @&Sc

Transmission season 2018; latest data update 13 Dec 2018 Ew
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Areas with reported human West Nile virus cases, 2022 20! L




