Korean Circ J. 2021 Feb;51(2):171-173
https://doi.org/10.4070/kcj.2020.0501
pISSN 1738-5520-elSSN 1738-5555

C

Korean Circulation Journal

Editorial

‘ '.) Check for updates ‘

Received: Nov 24, 2020
Accepted: Dec 24, 2020

Correspondence to

Jinhee Ahn, MD

Division of Cardiology, Department of Internal
Medicine, Pusan National University Hospital,
179 Gudeok-ro, Seo-gu, Busan 49241, Korea.
E-mail: reinee7@gmail.com

Copyright © 2021. The Korean Society of
Cardiology

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted noncommercial
use, distribution, and reproduction in any
medium, provided the original work is properly
cited.

ORCID iDs
Jinhee Ahn
https://orcid.org/0000-0001-6179-1254

Funding

The author received no financial support for
the research, authorship, and/or publication
of this article.

Conflict of Interest
The author has no financial conflicts of interest
related to this article.

The contents of the report are the author's

own views and do not necessarily reflect the
views of the Korean Circulation Journal.

https://e-kcj.org

Fine Particulate Matter: a Threat to
the Heart Rhythm
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» See the article “High Level of Real Urban Air Pollution Promotes Cardiac Arrhythmia in Healthy Mice”
in volume 51 on page 157.

Air pollution has attracted growing interest with regard to public health, since it is predicted
to increase in severity as a result of climate change. Among various sources of environmental
pollution, the Lancet Commission on pollution and health has estimated that air pollution

is the single most important factor contributing to greater disease burden and health risk.?
The morbidity associated with air pollution is considerable, as is the economic cost (1.7
trillion US dollars per year in Organization for Economic Co-operation and Development
countries).? Also, a recent airborne particle concentration-effect curve estimated that up to
8.9 million excess deaths per year occur specifically from ambient air pollution, depending
on exposure duration.?

Air pollution is a heterogeneous mixture of particulate matter (PM), semi-volatile liquids
such as benzene and formaldehyde, and gases including ozone, nitric dioxide, carbon
monoxide, and sulfur dioxide, among others.” PM has received the most attention due to
increasing levels of traffic-derived emissions across urbanizing societies worldwide, and

the robust evidence supporting its role as the principal air pollutant contributing to public
health risk. PM is subdivided into three size classifications by aerodynamic diameter: <0.1 pm
(ultrafine particles or PM,,), <2.5 pm (fine particles or PM,;), and <10 pm (coarse particles
or PM,,).Y Because of their small diameter and large surface area, ultrafine particles are able
to penetrate deep into the alveoli and, consequently, reach the bloodstream.? Although they
are considered especially harmful for health owing to their wide-ranging reactive chemistry,
there is no standard with which to measure ultrafine particles based on environmental
monitoring system data at present; thus, there is a growing research focus on PM,s.

In this issue of the Korean Circulation Journal, Park et al.” report a significant correlation
between PM, s and cardiac arrhythmias using a mouse model. The authors artificially
produced urban air pollution mostly consisting of PM, 5 at different concentrations: control,
200 pg/m?, 400 pg/m3, and 800 pg/m>. After 120 hours (8 hours/day x 5 days/week x 3 weeks)
of exposure, electrophysiological changes, fibrosis or inflammation extent, and ventricular
arrhythmia occurrence were examined. They report dose-dependent increases in QRS, QTc
interval, action potential or intracellular Ca** duration, and inflammatory markers, as well
as profound ventricular remodeling associated with cardiac fibrosis and high expression
levels of oxidative stress. In addition, spontaneous ventricular tachyarrhythmia was
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observed in 42% of mice exposed to concentrations of 800 pg/m?. An important strength
of the study is the concentration-stratified design used to measure the threshold level to
induce ventricular arrhythmia and to investigate the arrhythmogenic mechanism mediated
by real urban air pollution.

Epidemiological studies to date have indicated a significant association between PM, s and
the risk of cardiovascular mortality or morbidity including hypertension, ischemic heart
disease, cerebrovascular disease, peripheral arterial disease, arrhythmia hospitalization,
heart failure, and cardiac arrest.””) In terms of ventricular tachyarrhythmia, the ARIA study
reported that in patients with left ventricular dysfunction and implantable cardioverter-
defibrillator, short-term exposure to PM, s significantly increased the risk of ventricular
tachycardia or fibrillation (odds ratio 1.59), with a greater susceptibility in patients with
previous myocardial infarction.? Several hypotheses have been suggested for the mechanism
by which inhaled particles affect the cardiovascular system: direct passage into the
bloodstream, inflammatory mediators produced by the lungs, alterations in neuroendocrine
activity, or increased oxidative stress of plasma proteins and lipids.® The current study is
noteworthy in that it provided insight into more specific electrophysiological and histological
mechanisms related to PM, s-mediated arrhythmia occurrence.

However, some weaknesses should be mentioned before applying these results to humans.
First, this is a small animal study under artificially generated conditions. Second, the air
quality guidelines from the World Health Organization stipulate a PM, s level less than 10 pg/
m? annually or 25 pg/m? daily,? and the concentrations used in the study greatly exceeded
these values. However, these findings remain a concern. Most prior studies presented
concentration-dependent increases in cardiovascular risk, with excess risk even at or below
the range of current standard values.”

Thus, improving air conditions to reduce cardiovascular risk should be a priority. Beyond
governmental strategies such as mandatory reductions in traffic emissions from diesel
particles, shifting to lower-carbon fuels, reforming urban landscapes, and expanding public
transportation,'” personal steps to reducing exposure to ambient air pollution could include
wearing face masks, using indoor air purifiers, staying at home and closing windows in areas
with high levels of pollution, reducing time spent on the road, modifying lifestyle including
exercise, healthy diet, and medical screening programs. However, the long-term efficacy of
these personal behaviors has yet to be established.

From a clinical perspective, recognition of fine PM as an independent risk factor of
cardiovascular diseases is important when developing effective policies that will improve
public health.

REFERENCES

1. Landrigan PJ, Fuller R, Acosta NJ, et al. The Lancet Commission on pollution and health. Lancet
2018;391:462-512.
PUBMED | CROSSREF

2. OECD. The economic consequences of outdoor air pollution, 2016 [Internet]. Paris: OECD; 2020.
Available from http://www.oecd.org/environment/the-economic-consequences-of-outdoor-air-pollution-
9789264257474-en.htm.

https://doi.org/10.4070/kcj.2020.0501 172


http://www.ncbi.nlm.nih.gov/pubmed/29056410
https://doi.org/10.1016/S0140-6736(17)32345-0
http://www.oecd.org/environment/the-economic-consequences-of-outdoor-air-pollution-9789264257474-en.htm
http://www.oecd.org/environment/the-economic-consequences-of-outdoor-air-pollution-9789264257474-en.htm

Particulate Matter and Arrhythmia

C

Korean Circulation Journal

https://e-kcj.org

3. Burnett R, Chen H, Szyszkowicz M, et al. Global estimates of mortality associated with long-term
exposure to outdoor fine particulate matter. Proc Natl Acad Sci U S A 2018;115:9592-7.
PUBMED | CROSSREF

4. Kelly FJ, Fussell JC. Air pollution and public health: emerging hazards and improved understanding of
risk. Enviton Geochem Health 2015;37:631-49.
PUBMED | CROSSREF

5. Park H, Lim S, Lee S, et al. High level of real urban air pollution promotes cardiac arrhythmia in healthy
mice. Korean Circ ] 2021;51:157-70.
CROSSREF

6. DuY, XuX, ChuM, Guo Y, Wang]J. Air particulate matter and cardiovascular disease: the epidemiological,
biomedical and clinical evidence. J Thorac Dis 2016;8:E8-19.
PUBMED

7. Joung B. Risk factor management for atrial fibrillation. Korean Circ ] 2019;49:794-807.
PUBMED | CROSSREF

8. Folino F, Buja G, Zanotto G, et al. Association between air pollution and ventricular arrhythmias in high-
risk patients (ARIA study): a multicentre longitudinal study. Lancet Planet Health 2017;1:€58-64.
PUBMED | CROSSREF

9. Hayes RB, Lim C, Zhang Y, et al. PM2.5 air pollution and cause-specific cardiovascular disease mortality.
Int ] Epidemiol 2020;49:25-35.
PUBMED | CROSSREF

10. Rajagopalan S, Al-Kindi SG, Brook RD. Air pollution and cardiovascular disease: JACC state-of-the-art
review. ] Am Coll Cardiol 2018;72:2054-70.
PUBMED | CROSSREF
https://doi.org/10.4070/kcj.2020.0501 173


http://www.ncbi.nlm.nih.gov/pubmed/30181279
https://doi.org/10.1073/pnas.1803222115
http://www.ncbi.nlm.nih.gov/pubmed/26040976
https://doi.org/10.1007/s10653-015-9720-1
https://doi.org/10.4070/kcj.2020.0255
http://www.ncbi.nlm.nih.gov/pubmed/26904258
http://www.ncbi.nlm.nih.gov/pubmed/31456373
https://doi.org/10.4070/kcj.2019.0212
http://www.ncbi.nlm.nih.gov/pubmed/29851582
https://doi.org/10.1016/S2542-5196(17)30020-7
http://www.ncbi.nlm.nih.gov/pubmed/31289812
https://doi.org/10.1093/ije/dyz114
http://www.ncbi.nlm.nih.gov/pubmed/30336830
https://doi.org/10.1016/j.jacc.2018.07.099

	Fine Particulate Matter: a Threat to the Heart Rhythm
	REFERENCES


