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Cardiovascular disease (CVD) incorporates the disorders of the heart and
circulatory system, including coronary heart disease (angina and heart
attacks), peripheral arterial disease, aneurysms and stroke. *? This factsheet
examines the links between smoking and CVD, smoking as a risk factor, the
mechanisms by which smoking causes these diseases and how a person’s
risk may be reduced.

CVD is the leading cause of death in the United Kingdom, accounting for
around 191,000 (or 1 in 3) deaths every year.® This includes 88,000 deaths
from coronary heart disease and 43,000 from strokes.® The disease is also
the leading cause of death internationally: currently around 17 million every
year. However, the World Health Organization predicts that this is likely to
rise dramatically and that by 2030, the figure will be 23.4 million people dying
of CVD every year.*

Smoking is a leading cause of cardiovascular disease, causing around
25,000 deaths a year from heart and circulatory disease. Around one in five
premature deaths from heart and circulatory disease are linked to smoking.®

Inhaling tobacco smoke causes several immediate responses within the
heart and its blood vessels. Within one minute of starting to smoke, the heart
rate begins to rise: it may increase by as much as 30 percent during the first
10 minutes of smoking.® Nicotine stimulates the body to produce adrenaline
which makes the heart beat faster and raises blood pressure, therefore
causing the heart to work harder. The carbon monoxide in tobacco smoke
exerts a negative effect on the heart by reducing the blood’s ability to carry
oxygen.

Smoking can increase blood cholesterol levels. Furthermore, the ratio of
high-density lipoprotein cholesterol (the “good” cholesterol) to low-density
lipoprotein cholesterol (the “bad” cholesterol) tends to be lower in smokers
compared to non-smokers. Smoking also raises the levels of fibrinogen (a
protein which causes blood to clot) and increases platelet aggregation which
makes the blood more sticky. Carbon monoxide attaches itself to
haemoglobin (the oxygen-carrying pigment in red blood cells) much more
easily than oxygen does, which reduces the amount of oxygen available to
the tissues. All these factors make smokers more at risk of developing
various forms of atherosclerotic disease, which is when coronary arteries
become narrowed by a gradual build up of fatty material within their walls. As
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the atherosclerotic process progresses, blood flows less easily through rigid
and narrowed arteries and the blood is more likely to form a thrombosis
(clot). This sudden blockage of an artery may lead to a fatal heart attack, a
stroke or gangrene of the leg. For further information see

ASH'’s Research Report: Smoking and Arterial Disease.

The heart needs a steady supply of oxygen-rich blood to function effectively.
Coronary heart disease (also known as coronary artery disease or ischemic
heart disease) is a general term that describes conditions caused by an
interrupted or diminished blood flow through the coronary arteries to the heart
muscle.

The most common way that this flow of oxygen-rich blood becomes reduced
is by the build up of fatty deposits (atherosclerosis) or the formation of a
blood clot (thrombosis) in the arteries. When the blood supply to the heart is
interrupted, it sometimes causes the chest pain known as angina. When the
blood supply is cut off completely, a myocardial infarction or heart attack
occurs, which may cause permanent damage to the heart muscle.

For further information, please see the British Heart Foundation website.

The British Regional Heart Study cites three principle non-hereditary risk
factors for Coronary Heart Disease: smoking, cholesterol and high blood
pressure ' but according to the US Surgeon General, cigarette smoking is the
“most important of the known modifiable risk factors for CHD”.2 A review of
the decline in coronary heart disease mortality in England and Wales
concluded that almost half (48%) of the decrease between 1981 and 2000
was attributable to reductions in smoking prevalence.’

More recently the European Prospective Investigation into Cancer and
Nutrition (EPIC) examined risk factors for myocardial infarction and
concluded that smoking is one of the leading risk factors.'® A 2010 national
cohort study of nurses in the United States found that while smoking-related
risk was greatest for lung cancer, CHD had a higher number of attributable
deaths as a result of smoking. The report authors assert that the risks of
smoking were far greater than previously thought. **

Research into the link between smoking and CHD has found that:

e A cigarette smoker is nearly twice as likely to have a heart attack
as a non-smoker.*?

e Smokers are more likely to die of a heart attack: according to the
British Heart Foundation, mortality is 60% higher in smokers (80%
higher in heavy smokers) compared to non-smokers.?

e People under the age of 40 had a five times greater risk of a heart
attack if they smoked.*® ’

e |f the other main risk factors for CHD are also present then the
chances of having a heart attack can be increased eight times.*

e Even light smokers are at increased risk of CHD. A large Danish
study found that smoking the equivalent of 3-5 cigarettes per day
significantly increased the risk of developing heart disease and all
cause mortality and that the relative risk was higher in women than
in men.™

e Mortality from cardiovascular diseases is higher amongst smokers
who started smoking at an earlier age, regardless of the number of
smoking years.'®

2 - ASH Fact Sheet: Smoking, the heart and circulation Planned review date: March 2013



Giving up smoking dramatically reduces the risk of a heart attack and is
particularly important for those who have other risk factors such as high
blood pressure, raised blood cholesterol levels, are diabetic or overweight
and physically inactive.
e Within a year of giving up, the risk of a heart attack halves compared
to that of an active smoker.!” ’
e CHD patients who quit smoking reduce their CHD death rates by
about 40%.®

A stroke (also known as cerebral thrombosis or cerebro-vascular disease)
occurs when blood flow to the brain is interrupted causing brain cells to
become damaged or die.*® It can affect the way your body or mind functions.
It is currently the second most common cause of death world-wide after heart
disease. The World Health Organization has predicted that this will still be the
case in 2030, with stroke expected to account for 12.1% of all deaths.?

Smokers are more likely to have a stroke than non-smokers and the risk
increases with the number of cigarettes smoked.”* % A number of studies
have identified a relationship between smoking and stroke.

e It has been estimated that 11% of all stroke deaths are smoking-
related, with the overall relative risk of stroke in smokers being about
1.5 times that of non-smokers.?®

e A prospective cohort study in China found a dose-response
relationship between smoking and risk of stroke, with the risk
increasing for both the amount of cigarettes smoked daily and
duration of smoking.?*

¢ Heavy smokers (consuming 20 or more cigarettes a day) have 2-4
times greater risk of stroke than non-smokers.?

e A New Zealand study showed that passive smoking as well as active
smoking significantly increased the risk of stroke in men and women.?

Stopping smoking dramatically reduces the risk of a stroke occurring:

e Within two years of stopping smoking, a former smokers’ risk of stroke
is reduced to that of a non-smoker. %’

e A 12 year study of female nurses found that the elevated risk of stroke
in smokers disappeared within 5 years of quitting and that the decline
in riszlé was independent of age, highlighting that it is never too late to
quit.

An aneurysm is a bulge in a blood vessel that is caused by a weakness in
the vessel wall. As the blood passes through the weakened part of the
vessel, the blood pressure causes it to bulge outwards like a balloon. There
is a danger that the aneurysm will cause the artery to burst (rupture)causing
organ damage or internal bleeding, both of which can be fatal. ?°

Aneurysms occur most commonly in the aorta (the main artery in the heart
that pumps blood out into the body) or in the brain (referred to as an
intracranial aneurysm) but can occur in any artery in the body. An intracranial
aneurysm which occurs near the surface of the brain may lead to blood
seeping into the space between the skull and the brain. This is called a
subarachnoid haemorrhage and is responsible for 5% of strokes in the UK *
It has been estimated that 8,000 people die every year in the UK because of
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a ruptured aortic aneurysm and an estimated 1,400 people die as a result of
a ruptured intracranial aneurysm.*
e Smoking is a principle risk factor for aneurysms.?®

e The NHS say that smokers are four times more likely to have an
aneurysm that a non-smoker.

e Smoking is an important determinant of the risk of death due to aortic
aneurysm.*

e Smokers are very much more likely to die from a ruptured aneurysm
of the abdominal aorta than non-smokers*® and smoking has a direct
effect on the risk of abdominal aortic aneurysm.3*

e A British study of over 5,000 men and women aged 65-79 years found
that smoking was the most important avoidable risk factor for
abdominal aortic aneurysm.*

e Smokers who also have certain chromosomal variations are at
significantly increased risk of intracranial aneurysm.*

e It has been estimated 70 to 80 % of people who have an aneurysm
are current smokers or former smokers.*>’ There is also research
which suggests that there is a correlation between smoking and
aneurysm recurrence.*®

Both the NHS and the UK Brain Aneurysm Foundation recommend that
people who have an aneurysm stop smoking.?® *°

Peripheral Arterial Disease (also called Peripheral Vascular Disease) is a
disease that affects the arteries. Most forms of PAD are caused by a gradual
build-up of fatty material in the walls of the artery, a condition called
“atherosclerosis”. Over time, one or more of the principal arteries may
become so narrow that they are unable to deliver oxygen-rich blood to the
limbs. In severe cases, the blockage can cause gangrene requiring
amputation.*® 4

PAD is more often found in older people. The NHS estimates that PAD is
found in 2.5% of people under 60, 8.3% of people aged 60—69 and 19% of
people over 70.** However the British Medical Journal’s Clinical Evidence on
PAD concludes that up to 20% of adults over 55 in the UK have a detectable
form of PAD in the legs but that only a small proportion will have symptoms.*®
A further study estimated that one in five of the population aged 65 — 75 in
the UK have some form of PAD but again not all will show symptoms of the
disease.”

Smoking is the most important, preventable risk factor for PAD.*> Some types
of arterial disease are almost exclusively found in smokers. Smokers have a
10 to 16 times greater risk of developing peripheral vascular disease than
people who have never smoked.*® Smokers who ignore the warning of early
symptoms and continue to smoke are more likely to develop gangrene in a
leg. Cigarette smoking in combination with other risk factors can increase the
risk of atherosclerosis. Patients who continue to smoke after surgery for PAD
are moga likely to relapse, leading to amputation, and are more likely to die
earlier.

The exact mechanism by which smoking induces atherosclerosis is not fully
understood. However, smoking appears to be a significant risk factor in the
development of PAD in a number of ways.

e Chemicals in tobacco smoke damage endothelial cells which line the
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walls of blood vessels.

e Smoking stimulates the formation of a fatty-substance called
atheroma which leads to a narrowing of the arteries and reduces
blood flow. This in turn causes a shortage of oxygen in smaller blood
vessels and capillaries. This is known as ischaemia.

¢ Nicotine and carbon monoxide constrict the blood vessels. This
problem is exacerbated by reduced oxygen supply to the tissues
because the carbon monoxide in tobacco smoke attaches to
haemoglobin (found in red blood cells) leading to elevated levels of
carboxyhaemoglobin. The lack of oxygenated blood is a cause of
ischaemia, which can cause ulceration and gangrene.

e Smoking also encourages thrombosis (blood clots) by increasing
platelet stickiness. *®

While there are pharmacological therapies and surgical options available for
the treatment of PAD, stopping smoking is also an important means of
stabilising or improving PAD.***° All smokers diagnosed with PAD should be
advised to quit smoking and offered support to do so.

The National Institute for Clinical Excellence (NICE) is currently producing
guidelines for the Diagnosis and management of lower limb peripheral
arterial disease in adults. The Guidance is expected to be published in
October 2012 and is likely to contain a recommendation for patients to be
offered support to stop smoking.

Buerger’s Disease is a rare form of PAD that most commonly affects the
small and medium-sized arteries, veins, and nerves of the arms and legs.

There is an extremely strong association between the heavy use of tobacco
and Buerger's disease, although there is some evidence to suggest that
users of smokeless tobacco are also at risk.>* > The disease typically occurs
in young male smokers, aged 20 to 40. The only proven treatment to prevent
progression of the disease and avoid amputation is the complete cessation of
smoking or other use of tobacco. >*

Passive smoking is breathing in someone else’s smoke. It is also referred to
as secondhand smoke or environmental tobacco smoke. There is now strong
evidence that exposure to secondhand tobacco smoke is a cause of heart
disease in non-smokers.

e The 2004 report of the Government appointed Scientific Committee on
Tobacco and Health (SCOTH) found that exposure to secondhand
smoke is a cause of heart disease. They estimate that there is an
increased relative risk of about 25%.%°

e The Institute of Medicine in the United States also confirms that
exposure to secondhand smoke is a cause of heart disease in non-
smokers.>®

e After the introduction of smokefree legislation in England in 2007,
emergency hospital admissions for myocardial infarction (heart attack)
fell by 2.4% (equivalent to 1200 fewer admissions.)*’

e Hospital admissions for acute coronary syndrome in Scotland fell by
14% among smokers, 19% amongst former smokers, and 21%
amongst persons who had never smoked after the introduction of
smokefree legislation in 2006.>®

e Exposure to secondhand smoke can increase the risk of CHD by 50%
to 60%.°
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e The effects of passive smoke exposure on the heart can be rapid.®°
For example, a Japanese study has shown that just 30 minutes of
exposure to environmental tobacco smoke by healthy non-smokers
can have a measurable impact on a coronary blood flow.®* There is
now also evidence that passive smoking is associated with increased
risk of stroke in men and women.%?
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