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WHAT IS PAD?

A SUMMARY OF PAD

Peripheral arterial disease (PAD), also

Smoking is the most important, preventable risk factor for PAD. Smokers have

known as peripheral vascular disease and

a significantly greater risk of developing PAD than people who have never

peripheral artery occlusive disease, is a

smoked. Some types of peripheral arterial disease are almost exclusively found

type of cardiovascular disease, meaning

in smokers.

it affects blood vessels and circulation.
PAD can affect any artery within the
body except those that supply the heart.
It occurs when large arteries become
obstructed, leading to a reduction in blood
flow from the heart to the muscles in the
limbs (most often the legs).1 Most forms of

PAD is a common disorder but because it is not directly life-threatening,
it has not received the same degree of attention or research as coronary
heart disease. However, PAD may be a precursor to coronary heart disease
since people with narrowed peripheral arteries are also more likely to have a
narrowing of the coronary arteries.
PAD mostly occurs in the elderly. In the United Kingdom around 1 in 5 men and

PAD are caused by a gradual build-up of

1 in 8 women aged 50-75 years have PAD.

fatty material in the walls of the artery. This

About half of all people with PAD have no obvious symptoms and the first

condition is called “atherosclerosis” and

indication of peripheral arterial disease may be a heart attack or stroke.

the fatty material is known as “atheroma”.

Approximately 50% of all patients diagnosed with PAD will die within five years

In time, arteries may become so narrow

and about 70% within ten years, primarily due to a heart attack.

that they cannot deliver enough oxygenrich blood to the body’s extremities. The
presence of atheroma can also cause a
blood clot (thrombus) to form, blocking the
artery completely. In severe cases or if the

The most effective treatment for PAD is to stop smoking. This single measure
reduces the risk of disease progression amongst patients with peripheral arterial
disease and dramatically reduces the need for limb amputation and the risk of
premature death.

condition remains untreated, the blockage
can cause gangrene, requiring amputation
of the affected limb. Amputation is,
however, relatively rare.
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WHO IS AT RISK OF PAD?
Smokers and former smokers who are less than 10 years smoke-free, as well
as those exposed to considerable amounts of secondhand smoke (SHS) are at
significant risk of developing PAD. (See below for details.) Risk9 and prevalence
increase with age, with a three-fold escalation in risk every ten years after a
person’s 40th birthday.10 Research shows that about 20% of people aged 60 or
older have at least some degree of PAD.11
A US study found that PAD was present in 32% of men and 26% of women
with a mean age of 80 and 81 respectively.12 The Framingham study, based
on a sample of over 3,000 patients in the US, documented a two-fold male
predominance (1.8% for women and 3.6% for men).13 14 However, the
Edinburgh Artery Study failed to demonstrate any significant difference in PAD
between men and women.15 This was confirmed by an international research
team that collated data from 34 previous studies involving a total of 112,027
participants. The researchers established that rates of PAD increased with age

WHAT ARE THE
SYMPTOMS OF PAD?
Three quarters of all people with PAD
are asymptomatic. Symptoms of PAD
vary depending on what part of the body

but were similar among men and women in both high and low-middle income
countries, especially as they aged.16 17 More recent research found that women
participating in a five-year longitudinal study had a higher prevalence of PAD,
compared to men. Neither higher C-reactive protein levels nor conventional
cardiovascular disease (CVD) risk factors explained the excess prevalence of
PAD in women.18 More research is needed to determine the exact risk levels of
PAD of men and women and if or how the disease affects them differently.

is affected. The most common symptom
is intermittent claudication, which is
experienced as pain or cramping in the
lower leg and less commonly in the thighs
or feet.2 3 Often this pain will come on
after walking or other exercise and will
disappear within a few minutes of stopping.
In most people with intermittent
claudication, the symptoms remain stable
but approximately 20% of people will
develop increasingly severe symptoms
leading to the development of critical
limb ischaemia.4 Critical limb ischaemia
is characterised by ulceration, tissue
loss and/or gangrene, pain, and severely
diminished circulation. Overall, 1-3%
of people with critical ischaemia will
eventually require limb amputation,5 6

HOW MANY PEOPLE ARE AFFECTED?
The international research team referred to above also reported that in 2010
there were about 202 million people globally living with PAD – about a 20%
increase since 2000.19 Nearly 70% of these were in low-middle income
countries, which included 54.8 million in Southeast Asia and 45.9 million in the
Western Pacific Region.20 PAD is now a global problem.
According to data from the Quality and Outcomes Framework (QOF), 446,000
people in the UK had PAD in 2013-14.21 PAD affects 4-12% of people aged 5570 years and 15-20% of people aged over 70 years.22
Research has found that 1 in 5 men and 1 in 8 women aged 50-75 years in
the UK have PAD.23 A more recent UK study found the rate of PAD in men and
women to be similar,24 perhaps because smoking rates among women are now
similar to those among men or because women typically live longer than men
since PAD becomes more common with increasing age.25 By age 90, the lifetime
risk for PAD in England is 2.6% for non-smokers and 8.9% for smokers.26

whilst many more die within 5 years of
presentation.7 The figure rises to 5% in
those with diabetes.8
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ASSOCIATION BETWEEN SMOKING AND PAD
An association between smoking and PAD was first reported over 100 years ago.27 It wasn’t until 1949, however, that the first major
longitudinal association between smoking and PAD was established in the US Framingham study.28 Since that time, research has
consistently revealed that smoking is the leading modifiable risk factor for PAD.29 30 31 32 In fact, smoking is considered a direct cause of
PAD,33 50% of it being attributable to smoking.34 35
The National Health and Nutrition Examination Survey (1999-2000) reported that smoking accounted for the majority of PAD
diagnoses, followed by ethnicity, diabetes, poor kidney function, hypertension (raised blood pressure) and hyper-cholesterolaemia
(high levels of blood cholesterol).36 37 PAD is also particularly common in patients with multiple cardiovascular risk factors and is
associated with significant morbidity and mortality.38
The Edinburgh Artery Study and others have found that current smokers are almost four times as likely to develop asymptomatic PAD
as non-smokers.39 40 41 There is a mean odds ratio of 2.3 for development of symptomatic PAD or critical limb ischemia (CLI) among
current smokers of both sexes.42 43
In 2013, a group of researchers from Glasgow published data from over 50 studies on the association between PAD and smoking,44
reporting that smoking more than doubled an individual’s risk of developing PAD. The magnitude of this association was greater
than that reported previously for coronary heart disease.45 46 Smokers have also been found to have a greater risk of developing
symptomatic as opposed to asymptomatic PAD, in particular an increased risk of intermittent claudication. They also experience
symptoms 10 years earlier than non-smokers.47
For those diagnosed with PAD, continuing smoking is associated with poorer measures of exercise capacity during treadmill testing,
including peak oxygen uptake and earlier onset of claudication pain during walking.48 49 50 This may be one reason why smokers with
PAD report a lower quality of life than non-smokers with PAD.51
A large Chinese study found that the risk of PAD in former smokers was similar to that of current smokers who had quit within the past
10 years, but the risk was greatly reduced after 10 years or more.52
A dose-dependent relationship between smoking and PAD has been reported with a greater cigarette consumption associated with
increased risk.53 54 55 56 57 58 Duration of smoking is also a predictor of disease development and progression. A US study found that
those who have smoked for less than 25 years have a three-fold increased risk of developing PAD compared to non-smokers, while
those who have smoked for 25 years or more have a five-fold increased risk.59
The risks of PAD are cumulative when additional risk factors are present, including raised cholesterol levels, raised blood pressure,
age, sex, family history, diabetes, obesity and raised homocysteine levels.60 (Homocysteine is an amino acid. Elevated plasma levels
of homocysteine are associated with hardening or blocking of the arteries.) Another US study found that more than 95% of people with
PAD had one or more cardiovascular disease risk factors.61 While those diagnosed with diabetes have a significantly increased risk of
PAD compared to those without diabetes, this risk is increased by a further 50% if they use tobacco products.62

HOW SMOKING CAUSES PAD
Perhaps the earliest injurious effects of smoking on the development of PAD are those which result in abnormal vasodilator
responses of arteries. The inhalation of cigarette smoke results in the absorption of nicotine within seconds, with a consequent
release of adrenaline and noradrenaline (neurotransmitters). These bind to receptors within the muscular wall of vessels to cause
vasoconstriction (narrowing of the blood vessels from contraction of the muscular wall of the vessel). In non-smoking adults this effect
is counterbalanced by the release of vasodilators (widening of the blood vessels from relaxation of the muscular wall of the vessel).
However, in smokers the production of vasodilators is often impaired. In normal, healthy non-smoking adults brachial (large artery of
the upper arm) and femoral (large artery in the thigh) arteries dilate by 11% and 4% respectively, while in young, apparently healthy
smokers, these dilations are reduced to 4% and 0% respectively.63

ASH Research Report: Smoking and Peripheral Arterial Disease. Planned review date: October 2020
3

HOW SMOKING CAUSES PAD (CONTINUED)
Carbon monoxide, a poisonous gas produced from smoking, also results in damage by reducing oxygen supply. This happens when
carbon monoxide in tobacco smoke attaches to haemoglobin (found in red blood cells) in place of oxygen and leads to elevated levels
of carboxyhaemoglobin. Carbon monoxide also results in a thickening of the blood making it even harder for oxygen to reach tissues.64
The net result is ulceration and, in extreme cases, gangrene in the limbs. When the blood’s ability to carry oxygen around the body is
reduced, the chance of a blood clot occurring is increased.65 Formation of a blood clot can result in stroke or heart attack, both of which
can be fatal.
Tobacco use also leads to atherosclerosis, the principal cause of PAD. This refers to the development of a plaque in the wall of an
artery that leads to narrowing of the artery and reduction in blood flow to the limbs. Smoking-related atherosclerosis is caused by
chemicals in tobacco smoke directly damaging endothelial cells lining the walls of blood vessels. This enhances the transfer of lowdensity lipoprotein cholesterol (bad cholesterol) across the arterial wall and results in the build-up of fatty plaques.66 At the same time,
cigarette smoking lowers levels of the protective high-density lipoprotein cholesterol (good cholesterol).67

SPECIFIC TYPES OF PAD
BUERGER’S DISEASE
Buerger’s disease, also called thromboangiitis obliterans, is a relatively rare form of PAD that most commonly affects the small- and
medium-sized blood vessels (arteries and veins) of the arms and legs.68 The prevalence of the disease varies from as low as 0.5%
to 5.6% in Western Europe to as high as 45% to 63% in India, and 16% to 66% in Korea and Japan,69 making it far more prevalent
in the Middle East and Far East.70 The disease typically occurs in young male smokers, aged 20 to 40, although it can also occur in
women.71 72
Buerger’s disease is characterised by the swelling of blood vessels, which prevents blood flow and causes clots to form. This can
lead to pain, tissue damage and even gangrene. In some cases, amputation may be required.73 In 2004, Cooper found that the risk of
amputation during 15.6 years of follow-up in patients with Buerger’s disease was 25% at five years, 38% at 10 years and 46% at 20
years.74 75
There is an extremely strong association between the use of tobacco and Buerger’s disease,76 with just 5% of patients being nonsmokers.77 There is also some evidence to suggest that users of smokeless tobacco are also at risk,78 79 80 as well as those exposed
to significant amounts of secondhand smoke (SHS).81 Mechanisms by which this occurs include tobacco’s effect on the triggering of
an immune response in susceptible persons or unmasking a clotting defect; either of which incites an inflammatory reaction of the
vessel wall.
Marijuana use has also been considered a risk factor for developing Buerger’s disease.83
Nearly two thirds of patients with Buerger’s disease have severe periodontal disease and chronic periodontal infection may be an
additional risk factor for developing the disease.84
The only proven treatment to prevent progression of the disease and avoid amputation is the complete cessation of smoking or
other use of tobacco.85 86 87 Smoking cessation leads to dramatic improvements of the symptoms, but relapse quickly reactivates
the disease.88 In a Japanese study, 19% of patients diagnosed with thromboangiitis obliterans who continued to smoke required
amputation, while none of those who stopped underwent amputation.89 In a smaller study of 27 Spanish cigarette smokers, all who
achieved abstinence had improvement in their disease and none underwent amputation, compared to 50% of those who resumed
smoking and later required amputation.90
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VISCERAL ARTERIAL OCCLUSIVE DISEASE
Visceral arterial occlusive disease, also called mesenteric occlusive disease, occurs when the mesenteric arteries become occluded
(blocked) and the blood supply is limited to the intestines, spleen and liver. The mesenteric arteries are the major arteries that supply
the stomach, intestines, liver, spleen, pancreas and gallbladder. Symptoms start gradually, usually with cramp-like abdominal pain
particularly after a meal, followed by diarrhoea, constipation and vomiting. This leads to subsequent weight loss.
Smoking has been shown to be a risk factor for mesenteric occlusive disease in a number of studies. For example, one study
found that smoking was nearly twice as common in patients with non-malignant hypertension associated with renal artery stenosis
(narrowing of the kidney arteries) as in those patients with hypertension of comparable severity without renal artery disease.91
Another study reported that recurrent symptoms of chronic mesenteric ischaemia occurred predominantly in female patients who
were heavy smokers.92

ABDOMINAL AORTIC ANEURYSM
Abdominal aortic aneurysm (AAA) is a widening or dilation of the aorta in the abdomen. The aorta carries the blood pumped out
of the heart to the rest of the body. It is usually around 2-3 cm in diameter. A weak spot in the aorta can cause it to bulge out. This
is called an aneurysm. Abdominal aortic aneurysm is common in the elderly but often remains undiagnosed until a rupture occurs,
which carries a fatality rate of over 90%.93 Of those who undergo emergency repair, mortality is over 40%.94
AAA is uncommon in people under 50, but 12.5% of men and 5.2% of women in the US aged 74 to 84 years have it.95
Smoking is the risk factor most strongly associated with abdominal aortic aneurysms,96 97 98 followed by age, high blood pressure and
high cholesterol levels. The risk for developing AAA is even higher among smokers than it is for either coronary artery disease or
stroke.99
Since screening has been shown to improve AAA-related mortality in this population, men aged 65-75 with a history of smoking are
encouraged to undergo one-time ultrasound screening for AAA.100 A free national screening programme is available in the UK to men
in the year they turn 65.101 102 Women are not routinely included because they are six times less likely to develop an AAA.103 However,
at this time in the UK, women 65 and older and men and women under 65 may still request a scan if they haven’t been offered one.104
As discussed, smokers in general are at higher risk of developing AAA, but heavy smokers are at a much greater risk. Research has
found that risk increases as a function of the amount and duration of smoking,105 and prognosis is negatively affected by continued
smoking. Although AAA is much less common in women, outcomes appear to be worse than in men with AAA.106 107
A study of 1,412 male patients from 1965 to 1970 established that heavy smokers have as much as an eight-fold increase in the
incidence of abdominal aortic aneurysm.108 This was confirmed in a large study conducted in Norway. Ultrasound was used to assess
presence of AAA in 1994, with a repeat test 7-8 years later. Smoking increased the risk of AAA over ten-fold compared to never
smokers, while hypertension and hypercholesterolaemia increased the odds of AAA only two-fold.109
In a small study, risk of rupture was more common among current smokers and those with hypertension.110 Smoking has also been
found to increase the rate of growth of abdominal aneurysms111 to up to 0.4 mm per year112 113 114 and to impair recovery and success
of treatment.115 Another study found that smoking was considered to be responsible for 75% of the excess prevalence of AAAs
≥4cm.116
Theories to explain the influence of smoking on AAA include disruption in collagen synthesis and increased level of oxidative
stress.117 118 Collagen is a group of naturally occurring proteins found in connective tissues such as tendons, ligaments and the
skin, while oxidative stress refers to an imbalance between the production of reactive oxygen and the ability to detoxify the reactive
intermediates or easily repair the resulting damage. Compared to non-smokers with AAA, smokers with AAA are also more likely to
present with respiratory-transmitted viruses, which accelerate AAA development.119
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ABDOMINAL AORTIC ANEURYSM (CONTINUED)
Stopping smoking may therefore slow down the growth of the aneurysm and reduce the risk of rupture and premature death. Support
for this hypothesis comes from a study conducted in the UK in 1999 on around 500 participants. Ex-smokers were three times more
likely to have an AAA than non-smokers, but less likely to have an AAA than continuing smokers. Duration of smoking was found
to be significantly associated with risk. Each year of smoking increased the risk by 4%.120 The largest study to date, conducted in
the US on 3.1 million patients, also reported that smoking cessation was associated with a lower risk of AAA. However, data was
retrospective (requiring individuals to recall their past smoking behaviour), which means that some patients may have forgotten or
misreported their behaviour.
In another study, smoking was found to impact on AAA surgery outcome. Mortality and complications of 3,270 patients who
underwent surgery for AAA in Europe between 1994 and 2001 were assessed. This research showed that mortality did not differ
between smokers and non-smokers, and smokers had a higher number of additional complications.121 Other research, however, has
found that smoking history was associated with a worse long-term survival hazard ratio of 1.27.122

RISK OF CHD OR STROKE
People with PAD are also likely to have narrowed arteries in other parts of the body. If there is a narrowing in the coronary arteries
(which supply blood to the heart muscle), this can cause chest pain (angina) or a heart attack. If the arteries to the neck are affected, it
can interfere with the flow of blood to the brain and may cause a stroke.123 PAD can therefore be a precursor to other forms of coronary
heart disease (CHD).
Studies show that around a third of patients with intermittent claudication have evidence of cardiovascular disease and that PAD
carries at least a 50% risk of death within five years, primarily due to a heart attack.124 In a study of over 6,880 patients, those with
PAD at five years follow-up were found to be twice as likely to have suffered an ischaemic stroke, haemorrhagic stroke and fatal stroke
as those without PAD at baseline.125 Research shows that 60-80% of those with PAD have coronary artery disease in at least one
coronary artery.126 About 90% of people with severe PAD have CHD.127 People with PAD are also at risk of developing coronary artery
disease and cerebrovascular disease. People with PAD have a 6-7 times higher-than-average risk of having a heart attack or stroke.128
It follows that, as the population now lives longer with chronic diseases, it is estimated that the incidence of PAD will increase in future,
likely increasing heart attacks, stroke and related death.129

SECONDHAND SMOKE AND PAD
There is now considerable evidence to show that exposure to secondhand smoke (SHS) increases the risk of coronary heart
disease (CHD) in non-smokers130 131 and the risk of a heart attack by 30%.132 The mechanisms by which these occur suggest that
secondhand smoke exposure could also increase the risk of PAD.133 For example, arterial endothelial dysfunction has been reported
to be associated with SHS exposure134 and non-smokers exposed to tobacco smoke have been shown to have greater levels of
atherosclerosis, compared to people not exposed.135 Other research suggests that exposure to SHS may exert an adverse effect on
platelet activation in the peripheral arteries.136
Despite the hypothesis of an association between SHS exposure and PAD as a consequence of the research on CHD, results
regarding an association have been mixed.137 The handful of studies that have been conducted thus far either report a positive
association between SHS exposure and risk of diagnosis of PAD or have failed to find any evidence of a relationship. Nevertheless,
US clinical practice guidelines recommend that all people with PAD avoid SHS at work, at home and in public places.138
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SECONDHAND SMOKE AND PAD (CONTINUED)
A study of 1,209 Chinese women who had never smoked found that those exposed to SHS in the home or at work were 67% more
likely to develop PAD than those without regular exposure. The more time spent in a smoky environment, the greater the risk of PAD,
coronary heart disease and stroke.139 140 141 The findings of the Chinese research were confirmed in a UK study, where SHS exposure
was shown to be an independent risk factor for PAD: 3% of those with PAD reported being exposed to SHS for 40 or more hours per
week, compared to less than 1% of those not diagnosed with PAD.142 In contrast, a US study of 7,550 individuals in the National Health
and Nutrition Examination Survey (NHANES) failed to establish an association between SHS exposure and risk of developing PAD.
This was supported by Agarwal in 2009, who used data from a nationally representative sample of the US population.143
It has been suggested that higher doses of chemicals from tobacco are required to damage arteries in the legs compared to those
in the heart and brain.144 This is supported by the threshold effect, where PAD risk is increased with the level of tobacco exposure.
Another explanation is poor self-report of SHS exposure. In Agarwal’s study, substantial overlap in non-smokers who reported and did
not report SHS exposure was found in an objective biological measure of SHS exposure.

THIRDHAND SMOKE AND PAD
Recent research shows that polycyclic aromatic hydrocarbons (PAHs) found in thirdhand smoke (the residue of nicotine and other
chemicals left on surfaces by tobacco smoke) may increase the risk of PAD, independent of smoking.145 People are exposed to these
chemicals by touching contaminated surfaces or by breathing in related off-gassing.

PAD TREATMENT
It is important to note that PAD is both under-diagnosed and under-treated.
There are two main treatments used in the management of PAD. The first involves making lifestyle changes to improve symptoms and
reduce the progression of narrowing within the artery, while the second involves taking medication to address the underlying causes,
such as cholesterol lowering tablets to keep cholesterol levels within desirable limits. Surgery may also be required in some cases.
The type of treatment given to patients will depend on the extent and severity of the conditions. When the PAD symptoms only involve
intermittent claudication, individuals may be able to slow the progression of the disease simply by stopping smoking, modifying
their diet and/or taking up exercise. All patients with resting pain, ulceration, or gangrene should be referred to a specialist for
assessment.147
Research has found that symptoms of PAD improve following smoking cessation and that exercise helps reduce the severity and
frequency of symptoms. For example, studies have shown that by stopping smoking, 8 out of 10 people with PAD can increase their
walking distance by two- or three-fold.148 The National Institute for Health and Care Excellence (NICE) recommends smoking cessation
and supervised exercise as two of the first steps in managing PAD.149 The preferred exercise is walking. It is normally recommended
that patients walk as far and as long as they can and stop to rest when required. They should keep using this start-stop method until
they have spent 30-60 minutes walking per day.
Different medications can be used to treat the underlying causes of PAD while reducing the risk of developing another CVD. Statins
are used to treat high levels of bad cholesterol, while anti-hypertensives can treat high blood pressure. Antiplatelet medication is also
commonly prescribed in order to reduce the risk of a blood clot.150 This medication works by diminishing the ability of tiny blood cells
to stick together. Finally, a pain relief drug is used in the treatment of intermittent claudication to improve blood flow and reduce pain.
Patients taking medication for PAD are encouraged to stop smoking, as tobacco use may undermine its effectiveness.151
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FURTHER
INFORMATION AND
RESOURCES
Vascular Society of Great Britain
and Ireland
The Vascular Society of Great Britain
and Ireland funds research into vascular
disease, provides patient information
and aims to raise awareness of vascular
disease amongst the general public.
Home Page
Peripheral Arterial Disease
Lower limb peripheral arterial disease

National Institute for Health and
Care Excellence

PAD TREATMENT (CONTINUED)
In more severe cases of PAD, there are two types of invasive treatments:
angioplasty and bypass surgery. Arterial bypass surgery involves diverting blood
that is not able to flow down a blocked artery through an artificial vessel to reach
the tissues that need it. Some bypass surgeries fail within a year, resulting in
tissue death. At this point, amputation is urgently needed. The risk of failure can
be reduced by stopping smoking.
Angioplasties are a more common form of treatment. This procedure flattens
fatty deposits against the walls of the blood vessel by using a tiny balloon at the
end of a catheter, which is usually inserted into the artery at the patient’s groin.
When the end of the catheter reaches the blockage, the balloon is inflated to
create space inside the blood vessel and sometimes a stent is inserted at this
point, to help keep the artery open. The balloon is then deflated and removed.152

THE BENEFITS OF STOPPING SMOKING
While there are pharmacological therapies and surgical options available for

NICE has a number of resources on

the treatment of PAD, stopping smoking is an important means of stabilising

peripheral arterial disease, including the

or improving the condition. In 2012, the National Institute for Health and Care

most recent (2012) guidance, as well as a

Excellence published its updated guidance on the treatment and management

guidance on smoking cessation.

of PAD. The guidance recognises smoking as the most important risk factor

Home Page
PAD Search Page

for PAD and recommends smoking cessation with the aid of medicinal and
behavioural support.156
There is substantial evidence that stopping smoking reduces the risk of

Lower limb peripheral arterial
disease: Diagnosis and management

disease progression amongst patients with PAD and dramatically reduces

Stop smoking services

colleagues in 2011158 published a study in the US on 39,825 women with no

The Circulation Foundation

the need for limb amputation and the risk of premature death.157 Conen and
known cardiovascular disease whom they had followed for over 13 years.
They reported a significant decrease in risk of PAD among former compared

The Circulation Foundation publishes a

to current smokers, but nonetheless, the risk remained significantly increased

number of free patient information leaflets

among former smokers compared with never smokers. This finding has been

to help identify and treat vascular illness.

confirmed by other researchers. In a smaller study of 245 women with PAD159

It also funds research into the prevention

the risk of PAD dropped dramatically after stopping smoking. In ex-smokers who

and causes of vascular disease.

had not smoked for 5 years or more the risk was near normal. Patients who had

Home Page
Peripheral Arterial Disease

not smoked for between 1-5 years had a two-fold increased risk. By contrast,
patients who continued to smoke up to 20 cigarettes a day had a 12-fold
increased risk. However, a large Chinese study found that the risks of former
smokers didn’t equal those of non-smokers until they had been smoke-free for
10 years.160

In terms of mortality, studies suggest that smoking cessation decreases the risk of death from PAD-related complications, but that the
effect is often delayed. In one study of over 2,500 patients with PAD, no association between stopping smoking and reduction in risk of
death was found within the first 14 months following cessation;161 while other studies point to a reduction in mortality of up to 50% over
the longer term.162 163 Approximately 50% of all patients diagnosed with PAD will die within five years and about 70% within ten years,
primarily due to a heart attack.164
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FURTHER
INFORMATION AND
RESOURCES
British Heart Foundation

THE BENEFITS OF STOPPING SMOKING (CONTINUED)
Research is more conclusive regarding symptom severity. Smoking cessation
leads to improvements in leg symptoms, lowers the amputation risk and reduces
the cardiovascular event rate.165 166 Juergens and colleagues reported in a small
study that approximately 10% of those who continued to smoke eventually

The BHF is a useful resource for all facets

required amputation, but no amputations were necessary in patients who

of vascular and coronary health.

successfully stopped smoking.167

Home Page

Stopping smoking also affects the long-term success rate of reconstructive

PAD Search Page

arterial surgery. For example, there is a three-fold increased likelihood of failure

Focus on: Peripheral arterial disease
Cardiovascular Disease Statistics 2015
European Cardiovascular Disease
Statistics 2017

National Health Service
The NHS provides information products for
the public and health professionals.
Peripheral arterial disease
Peripheral arterial disease

US Surgeon General reports and
related information
The Health Consequences of
Smoking—50 Years of Progress: A Report
of the Surgeon General, 2014
How Tobacco Smoke Causes Disease:
The Biology and Behavioral Basis for
Smoking-Attributable Disease

of a bypass in the femoral artery in those who continue to smoke more than five
cigarettes a day, compared to those who do not smoke or smoke fewer than
five cigarettes per day.168 Studies have shown that the patency rate (the rate at
which the artery remains unobstructed) is significantly lower among smokers
one year after surgery compared to non-smokers.169
A number of studies have assessed the effectiveness of smoking cessation
treatment on PAD symptoms. For example, in one study 390 patients with PAD,
who were either ineligible or unfit to undergo operative treatment, were given
advice including cessation of smoking, walking exercise, a low cholesterol diet,
and vitamin E therapy. Of 277 patients who smoked, 164 stopped smoking
following treatment. Eighty-five per cent of patients who stopped smoking
showed improvement in symptoms of PAD compared with only 20 per cent
among those who continued to smoke. Interestingly, the degree of improvement
was greater among the ex-smokers than those who had never smoked,
demonstrating over four decades ago that smoking is a key modifiable risk
factor for PAD.170
As a whole, this research demonstrates that stopping smoking is essential
for people with PAD. Those who do so may avoid surgery while those who
continue to smoke may lose a limb whether or not they have surgical treatment.

The Health Consequences of Involuntary
Exposure to Tobacco Smoke

Unfortunately, some studies show that people with PAD do not associate their

The Health Benefits of Smoking Cessation:
A Report of the Surgeon General

perception that managing the disease is beyond their control.171

The Health Consequences of Smoking:
Cardiovascular Disease
Peripheral Arterial Disease (PAD) Fact
Sheet
Smoking and Cardiovascular Disease

symptoms with their own behaviour, such as smoking, and may have the

Smokers and former smokers should be asked about the status of their tobacco
use at every physician visit,172 173 given the difficulty in quitting and the high
rate of relapse.174 175 Smokers should be asked to quit in order to help prevent
PAD.176 All patients with PAD (or CVD in general) should also be strongly
encouraged to quit smoking immediately and permanently.177 178 Nicotine
replacement therapy (NRT) and/or bupropion or varenicline can help patients
quit smoking, especially

those with a high level of nicotine dependence.179 All three of the medications listed above are safe to use in patients with cardiovascular
disease180 181 and should be recommended barring any contraindications.182
Although some vascular surgeons may feel that they don’t have time to undertake smoking cessation counselling, brief interventions
are feasible and can be effective.183 One study has shown that brief counselling by vascular surgeons has the potential to impact the
desire of patients with PAD to quit. When surveyed three months after a brief intervention, patients in the intervention group showed
larger declines in nicotine dependence.184 It is important to note that more intensive interventions are indeed more effective in supporting
patients’ quit attempts.185
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SMOKING PREVENTION
Although smoking cessation is crucial in the treatment and prevention of PAD in the shorter term, non-smokers of all ages,
but especially youth and young adults, should be encouraged by their physicians never to start smoking.186 This is particularly
important to prevent PAD over the longer term since it often goes undiagnosed.187

ASH POLICY RECCOMENDATIONS
Despite PAD being a serious consequence of smoking it is poorly understood by the public. Many people simply do not realise that
smoking can cause such grave damage to their limbs. Because PAD is such a major threat to public health, and a significant drain
on the National Health Service (NHS), ASH recommends the following policy measures, which are supported by experts in the field:
••

The health consequences of PAD (e.g. gangrene and amputation) should be included in the range of pictorial health warnings to
be featured on cigarette packs. Countries such as Brazil and Australia include these in their range of pictorial health warnings.

••

The risk of PAD to smokers should be included in Government anti-smoking campaigns to increase awareness of this serious
condition.

••

Health practitioners should routinely warn patients who smoke of the risks of peripheral arterial disease and implement the NICE
guidance on the diagnosis and management of PAD.188

••

Smokers diagnosed with PAD should be encouraged to quit and offered support to reduce the risk of developing other coronary
artery diseases, stroke or a heart attack, and to help arrest the symptoms that can reduce quality of life among people with PAD

••

Currently the Abdominal Aortic Aneurysm Screening Service is only routinely offered to men over 65 but in light of new evidence
suggesting the gender differences in risk of PAD are not as great as once observed, research should be conducted to evaluate
the need to extend screening programmes to women who smoke or have ever smoked.
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