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Cardiovascular disease (CVD) is a general term for conditions affecting the heart or circulatory system.?
These include coronary heart disease (angina, heart attacks and CHD), cerebrovascular disease
(embolism, aneurysms, and stroke), heart valve disease, congenital heart disease and peripheral arterial
disease.! Cardiovascular diseases (CVDs), principally coronary heart disease and stroke, are the leading
cause of global mortality and a major contributor to disability.? Tobacco use is the leading behavioural risk
factor for CVD.!

CVD is responsible for about 4.1 million deaths each year across European countries.® In the UK alone,
there are 7.6 million people living with CVD, which contributes to around 163,000 deaths each year — or
one death every three minutes.? It is estimated that about 20,000 of these deaths — or 1 in 8 — can be
attributed to smoking.* Since 1961, the annual number of deaths from heart and circulatory diseases in the
UK has fallen by around a half.# The economic cost of premature death, disability, informal costs, hospital
treatment and prescription for CVD in the UK is estimated at £15.8 billion # and over €210 billion a year for
the EU.2

In 2019, CVD was responsible globally for an estimated 19 million mortalities, 9.8 million men and 9.2 million
women ° illustrating an upward trend as already predicted by the World Health Organisation (WHO).® The
global annual number of deaths from heart and circulatory diseases is projected to rise to more than 23
million by 2030 and more than 34 million by 2060.°

This factsheet examines the links between smoking and CVD, the mechanisms by which smoking causes
CVD and how a person’s risk may be reduced by quitting.

COVID-19 is a respiratory viral infection that affects the lungs and airways. It is caused by a novel virus
called Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2).” This virus has been responsible
for millions of infections and deaths worldwide since it emerged in December 2019 and was declared a
pandemic in March 2020.8°

Although evidence of the impact of smoking on COVID-19 is still mixed and developing, a UK study
published in January 2021 suggests that current smokers who get coronavirus are twice as likely to attend
hospital and tend to report more symptoms than non-smokers. The analysis, by researchers from Imperial



College London, King’s College London, and ZOE (a health symptom tracking app) looked at data from 2.4
million people in the UK who self-reported their symptoms and test results.®

Available evidence suggests that patients with pre-existing cardiovascular diseases appear to have a higher
risk of more severe complications from COVID-19.'' Smoking increases the risk of developing CVD and
many serious health conditions, including chronic lung disease, and diabetes, all of which increase the risk
of severe disease and death from coronavirus.

For further information see the British Heart Foundation webpage on smoking and COVID-19

Smoking ranks among the top causes of cardiovascular disease, including coronary heart disease, ischemic
stroke, peripheral artery disease and abdominal aortic aneurysm.* Smoking increases the risk of cardiovascular
disease in several ways:

e Smoking damages the lining of the arteries, including the coronary arteries. One of the chemicals
included in cigarettes, acrolein, affects the way the body processes cholesterol, allowing higher
amounts to remain in the blood system.? 13 This compound, among others, decreases the normal
functioning and the ratio of high-density lipoprotein — HDL (the “good” cholesterol) to low-density
lipoprotein - LDL (the “bad” cholesterol) among tobacco users. 2 13 14 HDL helps with the removal of
excess cholesterol by transporting it back to the liver for disposal.'* ' Low-density lipoproteins and
other fatty substances stick to the blood vessel walls and cause narrowing over time, a process known
as atherosclerosis. 1214 15 The damage encourages the build-up of fatty material in the arteries. This
can lead to a heart attack or a stroke.

e Smoking also increases the amount of fibrinogen (a protein that causes blood to clot) in the
bloodstream, increasing the risk of blood clots and thrombosis.*® Smoking also causes an increase
in platelet aggregation, which makes the blood a bit thicker, causing reduced blood flow within the
blood vessels*® 17 Finally, smoking has also been shown to make blood vessels constrict

(vasoconstriction) which leads to high blood pressure and a reduction in blood supply to the heart.'’
18

¢ Inhalation of carbon monoxide (CO) in cigarette smoke significantly reduces the amount of oxygen
that can be carried by the blood, resulting in tissues being starved of oxygenated blood, which causes
them to suffocate and die.'® This can lead to shortness of breath and increased heart rate.®

e Nicotine is the addictive chemical found in cigarettes. When someone smokes the nicotine in the
cigarette increases their blood pressure and heart rate, causing their heart to work harder and
increasing their risk of heart disease or stroke.® Clinical trials on the sole use of nicotine in the form
of Nicotine Replacement Therapy (NRT) in patients with underlying, stable coronary disease, suggest
that use of therapeutic nicotine does not increase cardiovascular risk.?° 2 A Cochrane review found
that all of the commercially available forms of NRT (gum, transdermal patch, nasal spray, inhaler,
lozenges) can help people quit successfully. It increases the rate of quitting by 50% to 60% and does
not increase the risk of heart attacks.?! For information about the impact of e-cigarette use on CVD
risk see page 4 ‘E-cigarettes and the heart.’


https://www.bhf.org.uk/informationsupport/heart-matters-magazine/news/behind-the-headlines/coronavirus/coronavirus-and-smoking

Throughout the first half of the 20th century the hazards of smoking remained largely unsuspected.?? The
British Doctors Study, conducted by researchers at the University of Oxford from 1951 to 2001, is
considered to be the first study to demonstrate strong statistical proof of the correlation between tobacco
smoking and cause-specific mortality.?> 2> The study demonstrates a threefold higher overall mortality
among doctors who smoke throughout their adult life relative to those who do not, resulting in an average
loss of 10 years of life expectancy.?? 2 The Million Women Study, a British cohort study, also documented
comparable increases in mortality and estimates of years of life lost to lifelong smoking in women.?*
Research findings demonstrated that 1 year of life is lost for every 4 years of smoking after the age of 30.%
The authors demonstrated that stopping smoking before age 40 years avoids more than 90% of the excess
mortality caused by continuing smoking; stopping before age 30 years avoids more than 97% of it.?*

Research has clearly established cigarette smoking as a risk factor for cardiovascular disease incidence
and mortality, with smoking increasing the risk of death from CVD by up to three times.?® 26 Smoking related
CVD risk has been shown to be substantively higher in current and recent smokers, compared to never
smokers and those who have quit. CVD risk is also shown to be greater with increasing smoking duration
and by the number of cigarettes smoked per day. 2 27 28 29

A recent systematic review looking at the impact of smoking on CVD found that the risk of cardiovascular
mortality in older adults who were current smokers is double that of non-smokers (RR 2.07, 95% CI 1.82—
2.36).%° The study found that in people aged 60 years and older, smoking strongly contributes to acute
coronary events, stroke, and cardiovascular deaths.® The authors found that smoking advanced the risk of
dying from cardiovascular disease by 5.5 years.*°

Coronary heart disease — also known as ischaemic heart disease — is what happens when the heart's blood
supply is blocked or interrupted by a build-up of fatty substances in the coronary arteries, in a process is
known as atherosclerosis. Eventually, the arteries may become so narrow that they cannot get enough
oxygen rich blood to the heart, leading to a heart attack.

The 1990 US Surgeon General report firmly established that smoking is the “most important of the known
modifiable risk factors for CHD.”3! This relationship has been demonstrated across racial and ethnic groups

and in women younger than 50 years of age, even though the incidence of CHD in this population is low.*
33

In the UK, the British Regional Heart Study cited smoking as one of the three principle non-hereditary risk
factors for coronary heart disease; the others are raised blood cholesterol level and high blood pressure.3
Research analysis of US National Health Interview Survey reported a threefold risk for coronary heart
disease in male smokers aged 35-64 years old (RR 3.18, 95% CI 2.34-4.33) and almost a four-fold risk for
female smokers aged 35-64 years (RR 3.93, 95% Cl 2.56-6.05).%



A stroke is a serious life-threatening medical condition that happens when the blood supply to part of
the brain is cut off. Stroke is the fifth biggest killer in the UK, causing around 34,000 deaths each year.*
Findings from the INTERSTROKE study revealed that the odds of having ischemic stroke (happens when
a blockage cuts off the blood supply to the brain) more than doubled for smokers (RR 2.3, 99% CI 1.9—
2.8).%637 The study, which was conducted across 32 different countries and involved over 3000 cases, was
designed to establish the association between traditional and emerging risk factors and stroke. The risk of
having a haemorrhagic stroke (bleeding into the brain) was 40% higher among smokers than among non-
smokers (RR 1.4, 99% CI 1.1-1.9).36%

Peripheral arterial disease (PAD) is a common condition where a build-up of fatty deposits in the arteries
restricts blood supply to leg muscles. While not immediately life-threatening PAD increases the risk of
developing other forms of CVD including coronary heart disease, stroke, and heart attack.

Smoking is the most important preventable risk factor for PAD in both high-income and low or middle-
income countries.*® Risks are cumulative, with smokers who also have high blood pressure or have high
cholesterol being at the greatest risk. Some types of PAD are almost exclusively found in smokers, with the
condition being a rare diagnosis in non-smokers. The European Prospective Investigation into Cancer and
Nutrition (EPIC) Norfolk cohort study, which included 25,639 men and women aged 45-79 years, found
that smoking increased the risk of peripheral arterial disease more than fourfold (RR 4.66, 95% CI 3.29—
6.61).3° Another large scale study in the United Kingdom, including almost 2 million people reported a five-
fold increased risk of developing PAD among smokers (RR 5.16, 95% CIl 4.80-5.54).%° Findings are
consistent with a previous meta-analysis involving 55 studies.*

Breathing in other people’s cigarette smoke is called passive, involuntary or secondhand smoking (SHS).
Secondhand smoke, also called “environmental tobacco smoke”, comprises “sidestream” smoke from the
burning tip of the cigarette and “mainstream” smoke which is smoke that has been inhaled and then exhaled
by the smoker. Recent research reported that exposure to SHS increases the risk of CVD by 23%?2° and
specifically increases ischemic and coronary heart disease risk by 25-30%.%? A meta-analysis conducted
in 2015 showed that non-smokers exposed to SHS had a 35% increased risk for stroke (RR 1.35, 95% ClI
1.22-1.50) and 27% increased risk for ischaemic heart disease (RR 1.27, 95% CI 1.10-1.48).*® The risks
were higher in women than in men.*

Globally, it was estimated that one third of adult never-smokers and 40% of children were exposed to
secondhand smoke in 2004, contributing to 379,000 deaths from ischaemic heart disease.** A 2016
Cochrane review found that the introduction of smokefree legislation led to improved public health outcomes
through reductions in exposure to SHS.** The review found strong evidence of a positive impact on
cardiovascular health following the introduction of smokefree laws, most clearly demonstrated by reduced
hospital admissions for acute coronary syndrome.

Electronic cigarettes — also known as e-cigarettes or vaping products — are currently the most popular aid
for quitting smoking in England. In 2020, 27.2% of English adults used a vaping product in a quit attempt in



the previous 12 months, compared with 15.5% who used NRT over the counter or on prescription (2.7%)
and 4.4% who used varenicline.*® Findings from the annual Smokefree GB survey commissioned by ASH
show that among current vapers the three main reasons given for using an e-cigarette are as an aid to
quitting (28%) followed by preventing relapse (18%) and to cut down the amount smoked (10%).%” Evidence
shows that e-cigarettes are considerably less harmful than smoking, though not completely risk-free.*® 4°
Although the long-term health effects of e-cigarette use are not yet known, they are likely to be much less
harmful to users and bystanders than cigarettes. There is currently no evidence of harm to bystanders from
exposure to e-cigarette vapour and any risks are likely to be extremely low.48

Vaping is positively associated with quit success.46 According to the findings of a recent Cochrane review,
nicotine-containing e-cigarettes are approximately 70% more effective in supporting smokers to quit
successfully than NRT.>° Public Heath England’s advice remains that smokers are better off switching
completely to vaping, but non-smokers should not take up vaping.®!

Switching from smoking to vaping has substantial health benefits including improving cardiovascular
function. A study funded by the British Heart Foundation at Dundee University found that within one month
of switching from traditional cigarettes to e-cigarettes, there was a significant improvement in endothelial
function and vascular stiffness.>?

Giving up smoking significantly reduces the risk of developing cardiovascular diseases including heart
attack and stroke.>® A recent cohort study involving 8,770 individuals found that among heavy smokers,
smoking cessation was associated with significantly lower risk of CVD within 5 years compared to current
smokers. > Around 10-15 years after quitting former smokers showed a similar CVD risk to never smokers.
Moreover, almost half of the decline in coronary heart disease mortality in England and Wales between
1981 and 2000 has been attributed to reductions in smoking prevalence.>®

It is particularly important for those who have other risk factors such as high blood pressure, raised blood
cholesterol levels, diabetes, obesity, or are physically inactive to quit smoking. Smokers who wish to reduce
their risk of CVD should be informed: 1) that the only reliable way of doing so is stopping smoking completely
and 2) that smoking reduction alone is unlikely to reduce their risk significantly. However, if they are unable
to stop smoking they may wish to attempt smoking reduction with the help of NRT or an e-cigarette, but that
their ultimate goal should be to fully quit smoking in the near future when they feel they are able to do so.

For further information on quitting smoking see:

e ASH. Stopping smoking. March 2020
e NHS advice and support on quitting

When referring to this publication, please cite as:
Action on Smoking and Health (ASH). Smoking, the heart and circulation. 2021


https://ash.org.uk/wp-content/uploads/2020/03/2020StoppingSmoking.pdf
https://www.nhs.uk/better-health/quit-smoking/
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