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Pollution, Climate and the Heart

* 9 million deaths
worldwide in 2019

* 62% cardiovascular
disease

e Largely omitted from
cardiovascular disease
prevention guidelines

Rajagopalan S, Landrigan PJ. Pollution and the Heart. N Engl J Med. 2021 Nov 11;385(20):1881-1892.
GBD 2019 Risk Factors Collaborators. Global burden of 87 risk factors. Lancet 2020; 396: 1223-49.
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Heat Stress and CVD

H |g h tem p eratures Temperature extremes Wildfires

Increase: TPM,,
.

 ground-level ozone

* risk of wildfires and
dust storms (PM?2.5)

 Demand for electricity
(fossil-fuel combustion
and pollution)

e mortality from CVD

DeFlorio-Barker S, et al. Cardiopulmonary effects of fine particulate matter. Environ Health Perspect 2019; 127: 37006.
Peters A, et al. Cardiovascular risks of climate change. Nat Rev Cardiol 2021;18:1-2.
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Climate, Heat, and the Heart
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Heat Exposure and Cardiovascular Health (2020) Centers for Disease Control and Prevention.
Peters A, Schneider A. Cardiovascular risks of climate change. Nat Rev Cardiol. 2021 Jan;18(1):1-2.
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Climate, Heat, and the Heart

Heat Exposure and Cardiovascular Health (2020) Centers for Disease Control and Prevention.
|. “Vasodilation.” PMG Biology, https://pmgbiology.com/tag/vasodilation/.

Gillam, Paul.
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Climate, Heat, and the Heart
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Heat Exposure and Cardiovascular Health (2020) Centers for Disease Control and Prevention.
Schneider A, et al. Thermal Control, Weather, and Aging. Curr Environ Health Rep. 2017 Mar;4(1):21-29.
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Climate, Heat, and the Heart

Bentzon, et al. Mechanisms of Plague Formation and Rupture. Circulation Research. Volume: 114, Issue: 12, Pages: 1852-1866
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Climate, Heat, and the Heart

Among older adults in summer after controlling for
PM2.5 concentration, relative humidity, and
barometric pressure:

Extremely hot days (>951"% of monthly mean)

* CVD-related ED visits at lag day 5
« OR:1.02 (95% CI: 1.01-1.04)
* 6% increase risk of cardiac dysrhythmias
» 4% increased risks of hypertension

e 7% increased risk of ischemic heart disease on the B ————————
day of extreme heat

Heat Exposure and Cardiovascular Health (2020) Centers for Disease Control and Prevention.
Li, et al. Impact of Extremely Hot Days on Emergency Department. Int J Environ Res Public Health. 2019 Jun 14;16(12):2119.
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Climate, Heat, and the Heart

ED wisits

Diagnosis ICO-89-CM code  Referance pericd  Heat-wave pariad RR [95% CI)

Al eaiisas

Intamal caisas
Diabates

Elactralyte imbalance
Cardiovazcular diseazas

(-738.4

390-304, 402,

All 485,785
386,229
250 A
276 30,076
45613

404429, 440-448

Arute M

Cesabrovascular disaase
Respiratory illngssas

Mephritis and nephrotic syndrome
Acuta ranal failura

Heat-relatad illnaszas

410 2822

430438 1397
460-519
SB0-589

£4,051
12,185
B4 5,085
952 403

01,951
3996499
38115
35,020
46,515

1.03 [1.02-1.04)
1.03 [1.03-1.04)
1.03 1.01-1.04)
116 (1.15-1.18)
1.02 1.01-1.03)

2864 1.02 (0.96-1.07)
71.250 0.98 (0.95-1.01)
B4.213 1.00 [0.99-1.01)
12,535 1.06 [1.04-1.09)
5839 1.1501.11-1.19)
2537 6.30 (5.67-7.01)

North Coast: 5.05 {3.16-8.09) §
g

\ §
iy
|

Werth Central: .56 (5.26-14.62)

| Central Coast 2305 [15.05-37.10)
" South Cosst 585 (4.12-6.25) ! | Resaon: Dpourx LT 244 14

. Y

|CD-9 principal diagnoses:

* hypertension (401-405)

* ischemic heart diseases (410—414)

« cardiac dysrhythmias (427)

* heart failure (428)

« cerebrovascular diseases (430—-434, 436—438)

Heat Exposure and Cardiovascular Health (2020) Centers for Disease Control and Prevention.
Knowlton, et al. The 2006 California heat wave: impacts on hospitalizations. Environ Health Perspect. 2009 Jan;117(1):61-7.
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Climate, Heat, and the Heart

Time-series analysis in 184 cities in China between 2014 and 2017

At the national-average level, a 1-°C increase in temperature variability was
associated with increase in hospital admissions for:

« cardiovascular disease 0.44% (0.32%-0.55%)

» ischemic heart disease 0.31% (0.20%-0.43%)

* heart failure 0.48% (0.01%-0.96%)

* heart rhythm disturbances 0.34% (0.01%-0.67%)
» and ischemic stroke 0.82% (0.59%-1.05%)

Heat Exposure and Cardiovascular Health (2020) Centers for Disease Control and Prevention.
Tian, et al. Association between temperature variability and daily hospital admission. PLoS Med. 2019 Jan 28;16(1):e1002738.
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Climate, Heat, and the Heart

Peer-reviewed papers
from databasesearches Subgroup Stud RR (95% PI)

(n = 2B27) Al studies Pudpong™  0.992 (0.946 to 1.041)
Ren™/ Flen: 0.991 (0.973 to 1.008)
- - - - Wang® 0.992 (0.962 to 1.023)
—— D'.d not meet primary inclusion Green™'/ Ostro™ 0.997 (0.984 to 1.009)
crteria (n = 2277) Ebi® 0.987 (0.960 to 1.015)
1 o H:;g:‘ 0.991 Eo,mtom@t}
. . nagiotal 0.966 (0.941 to 0.993)
Potentially appropriate Misailidou”” 0.989 (0.965 to 1.015)
studiesto be included Schwartz” 1.004 (0.982 to 1.027)
. -analysi Lin™ 1.011 (0.993 to 1.028)
::n meﬂt;u?n = Michelozzi™ 1.005 (0.980 to 1.030)
n= 1.014 (0.973 to 1.056)
- — > 1.012(0.97810 1.046)
Excluded due fo selectioncntena o 1:011(0.977101.047)
- En - 212} Wichmann~~ 1.008 (0.973 to 1.044)
= Dgwsonm 1,011 (0.977 to 1.045)
1 Pooled effect (I2=99%) 0.999 (0.982 to 1.016)
Studies II'_IdIJ . n Heat—effect studies only Pudpong® 0.988 (0.931 to 1.049)
systematic review Relative rizks bas=edon Ren” 1.004 (0.983 to 1.025)
(n = 38) stratification (n=5) Grel:enma’\l'(‘.:;:ggﬂ2 :)g Eggg::g :g?:}
. ) Hong®™ 0.986 (0.938 to 1.037)
Population standardized Lin™ 1.001 (0.978 to 1.024)
(n=4) Michelozzi®® 0.992 (0.963 to 1.022)
Kovats: 1.003 (0.960 to 1.049)
Wichmann™ 0.987 (0.946 to 1.031)
ME;?JFE:'E""’EE E‘E'“]Elﬂd oveEr Pooled effect (I2= 89%) 0.995 (0.970 to 1.021)
multple days (n=1
‘ 022 084 086 098 100 102 104 108
Studies inclu n Studies quuﬁng correlation FIGL!RE 3. Meta—ana!y§is (slm_:ly—speciﬁc and over.:-:ll, ordered by latitude of study)_ of heat ‘eﬁeds (1°C in_crease in temperature) on
ded results |:|'| _ ?:l cardiovascular morbidity. Estimates are for baseline of 0 lag days and mean latitude of included studies. Each central square is
final meta-analysis = proportional to the study’s weight in the meta-analysis.

(n=21)

Heat Exposure and Cardiovascular Health (2020) Centers for Disease Control and Prevention.
Turner LR, et al. Ambient temperature and cardiorespiratory morbidity. Epidemiology. 2012 Jul;23(4):594-606.
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Climate, Heat, and the Heart

Interventions
_ Air Light, Loose
Hydration Conditioning Clothing

Heat Exposure and Cardiovascular Health (2020) Centers for Disease Control and Prevention.
https://www.nature.org/en-us/what-we-do/our-insights/perspectives/natural-solutions-to-climate-change/
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Thank you!

Contact: @williamaitken
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