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Countdown H

The 2024 Europe report of the Lancet Countdown on health
and climate change: unprecedented warming demands
unprecedented action
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Executive summary Heat-related deaths are estimated to have risen across Lancet Public Health 2024
Record-breaking temperatures were recorded across the most of Europe, with an average increase of 17-2 deaths  published Online
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Quelle: van Daalen et al, Lancet Plan Health (2024)
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“Temperatures in Europe are warming at twice the rate of the
global average, threatening the health of populations across the  countdown B
continent and leading to unnecessary loss of life [...]

The 2024 Europe report of the Lancet Countdown on health " «
and climate change: unprecedented warming demands "
unprecedented action
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Record-breaking temperatures were recorded across the most of Europe, with an average increase of 17-2 deaths  published Online
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Quelle: van Daalen et al, Lancet Plan Health (2024)
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Im Mittel eine Zunahme von 17 Hitzetote pro 100.000 Einwohner zwischen 2003-12 and 2013-22
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Quelle: van Daalen et al, Lancet Plan Health (2024)
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Zunahme der jahrlichen Risikostunden pro Person fur kdrperlich aktivitatsbedingten Hitzestress
(Aktivitaten mittlerer Intensitat, z.B. Ful3ballspielen oder Fahrradfahren)

Southern Europe Western Europe Eastern Europe Northern Europe
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Quelle: van Daalen et al, Lancet Plan Health (2024)
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567 Stadte aus 27 Landern
(verschiedene Klimazonen)

Zeitraum 1979 - 2019

32 154 935 kardiovaskuléare
Todesfalle

- 11 745 880 KHK
- 9351 312 Apoplex
- 3673 723 Herzinsuffizienz

- 70 859 Arrhythmien

Mean temperature (°C) —
8

1" 14 16 19 22 25

Quelle: Alahmad et al, Circulation (2023)
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Meta-Analyse (18 Studien) mit Patienten >65 Jahren mit n = 3,933,398 Todesfallen

Fazit: Ein Temperaturanstieg von 1°C erh6ht die kardiovaskulare Mortalitat um 3.44%!

ICD-10 code Cause of death (k> 2) Mortality heat
% change (95% CI)

Cerebrovascular

160-169 All cerebrovascular disease 1.40(0.06-2.75)* 1 k = 3,1> = 70.2%, p = 0.0349, n = 224,026

160-169 161-162, 164 Overall 1.40(0.06-2.75)* 1 k = 3,1> = 70.2%, p = 0.0349, n = 224,026

Cardiovascular

120-125 Ischemic heart disease 1.62(0.24-3.03)* T k = 3,1 = 81.5%, p = 0.0045, n = 411220°

100-199 ~Allcardigvascular disease 32934041810 1 k =31, 1> = 99.3% p = <0.0001, n = 1,319,818 # > ¢

121-23, 120, 150, 100-199, 120-125, Overall 3.44(3.1-3.78)" 1 k = 41,1 = 99%, p = <0.0001, n = 2,147,349 * > ¢
127.9, 170, 126-128, 144, 145

Respiratory

J00-]99 All respiratory disease 2.32(2.02-2.62)" 1 k = 26, I> = 92.8%, p = <0.0001, n = 367,468

J09-]19, J40-44, |45-]46, J00-]99 Overall 3.60(3.18-4.02)" 1 k = 31, 1> = 97.5% p = <0.0001, n = 599,458 €

Quelle: Bunket et al, eBioMed (2016)
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Evaporation
Loss of heat by
evaporation of water

Radiation
Convection Elrm?smn of ;
Moving air removes electromagnetic

radiation

radiated heat

Conduction
Direct transfer
by contact

Quelle: http://xaktly.com/HeatTransfer.html
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Konvektion
(Hautdurchblutung)

= 'Zv (¢

Evaporation
(Schweil3)
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Young Older Aging Effect
| N 0 0
Sweat Gland ) 0

Function

’
||]|:> Reduced sweat
é gland output

Skin Blood Flow @ Il]:> Reduce?l skin blood
ow

Cardiac Output

||]‘:> Smaller increase in
cardiac output

Less redistribution of
blood flow from renal
and splanchnic
circulations

Blood Flow %
Redistribution 2

J Appl Physiol 95: 2598-2603, 2003;
10.1152/japplphysiol.00202.2003.
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Quelle: Cui et al., Circulation (2005)



Deutsches Zentrum

Thermoregulation und Herzinsuffizienz fir Herzinsuffizienz 0“

Wiirzburg

Vor allem die kutane Vasodilatation ist bei Herzinsuffizienz eingeschrankt!

Thermoregulatory Responses®

Authors Environment/Mode Sample size
Sweating Skin Blood Flow

1 -Pilocarpine. CON=17-HF = 14 0 =
iontophoresis N\

Cyeling exercise in a

Morgan and Nadas

Zelis et al., thermo-neutral CON=12:HF =9 -- 1
laboratory
Water-perfused suit

Cuietal., ® (water temperature CON=14:HF =14 > / 4 \
~46°C)

Green et al.. Whole-body chamber | = (15 pp - )
heating at 38°C
Water-perfused suit

Cuietal., (water temperature CON=9:HF=9 ¥ 4
~46°C)
Cycling exercise in a

Balmain et al..”’ 30°C laboratory CON=8:HF=10 >
environment

*arrows indicate the magnitude of response i heart failure patients (HF) compared to age- and gender-matched healthy cof } where:

«5 indicates that there was no significant difference in the response between HF and CON: T indicates a significantly greater increase in HF

compared to CON: { indicates a significantly smaller increase in HF compared to CON: -- indicates that the response was not assessed.

Quelle: Balmain et al., J Card Fail (2017)
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« Dehydrierung/Hyponatridmie (z.B. Diuretika)
* Reduzierte Schweil3produktion (Anticholinergika, H1-Blocker 1. Gen, z.B. Clemastin)

« Temperaturregulation/Kognition/Verminderte Aufmerksamkeit
(v.a. Neuroleptika, wie z.B. Olanzapin, Risperidon, oder Quetiapin; Opiode)

« Einfluss auf kutane Vasodilatation (z.B. B-Blocker)
 Reduziertes Durstempfinden (z.B. ACE-Hemmer)
» Verstarkte AM-Wirkung durch rascheres Anfluten (z.B. Insulin, Pflaster i.A.)

« Verstarkte AM-Wirkung durch reduzierte (renale) Elimination (alle Medikamente mit renaler
Elimination)
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08

l Hot temperatures

Peripheral vasodilation,
sweating & evaporation

l

Ischemic Heart
Disease

Demand ischemia

Fluid depletion &
electrolyte imbalances

L

>

or plaque rupture

®)

Tachycardia and
sympathetic activation A

0O

Hemoconcentration
> S % Q’ & hypercoagulability

Quelle: Desai et al, Yale J Biol Med (2023)
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Hot temperatures Cold temperatures

Thrombosis Stroke Stroke

Ischaemic heart disease Ischaemic heart disease

Atherosclerotic
plaque I

I

Demand ischaemia
or atherosclerotic
plaque rupture

Demand ischaemia

or atherosclerotic plaque
rupture

Haemoconcentration
and hypercoagulability

A

Cholesterol crystal
deposition

Tachycardia and

T Blood pressure levels
sympathetic activation

Fluid depletion and T Skeletal muscle tone

electrolyte imbalances

Contributing factors

» Change in physical activity

¢ Fluid intake and dietary changes

¢ Clothing and heating or cooling
systems

Peripheral vasodilatation,
sweating and evaporation

Peripheral
vasoconstriction

Quelle: Khraishah et al, Nat Rev Card (2022)
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Climate—| Policymaking r========-= > Industrial emissions (CO,, PM and greenhouse gases)
change y 1

¢ ¢ ¥

~—— Extreme temperature Altered meteorology Extreme weather events —

I —

Ozone Wildfires Climate penalty Damage to health-care
infrastructure

NO,, ozone and PM

} |

Cardiovascular sequelae

Effects

tt

Inflammation > | < Hypercoagulability

Electrolyte imbalances > | < Thermoregulation

Cardiovascular mortality

Quelle: Khraishah et al, Nat Rev Card (2022)
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Mortality Related to Air Pollution with the Moscow Heat
Wave and Wildfire of 2010

35 4 ‘ - 1000
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Daily mean temperature | | Daily non-accidental deaths | | Daily PM,, concentration Quelle: Shaposhnikov et al, Epidemiology (2014), www.spiegel.de
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Vielen Dank fur Ihre Aufmerksamkeit!

Vulnerability Health effects
Climate change

Global 7 i |

warming " pollution & ei?g&T'C ¢
| . Health

Exposure status

Quelle: Peters & Schneider, Nature Reviews Cardiology (2021)
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