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Overall Recommendations
Prompt diagnosis of PAD is crucial in reducing the risk of 

complications and adverse events, such as critical limb isch-

aemia, and the need for limb amputation. The hierarchy of 

management for the main symptom of intermittent claudica-

tion begins with lifestyle interventions aimed at improving 

walking distance and reducing cardiovascular risk, in par-

ticular by undertaking supervised exercise. Vasoactive drugs 

can be administered if exercise leads to insufficient benefit, 

followed by angioplasty with or without stenting, and bypass 

surgery depending on comorbidity and overall risk vs. ben-

efit. Endovascular intervention and bypass are also used in 

the management of critical limb ischaemia. Sufficient pain 

control is necessary for ischaemic pain in critical limb isch-

aemia, preferably by reperfusion of the limb, or by using 

analgesic medications if this isn’t feasible or is unsuccessful. 

Amputation may be considered in those with severe chronic 

limb ischaemia with rest pain, tissue ulceration, gangrene, 

or infection. However, treatment in all patients with chronic 

limb ischaemia should be on the guidance of the vascular 

multidisciplinary team.

Information Requirements for People 
with Peripheral Arterial Disease
Individuals with PAD require relevant information (oral and 

written) regarding their condition, treatment and disease pro-

gression, to guide and support them in making informed deci-

sions about available therapeutic interventions and to enable 

their understanding of the disease progression. Based on four 

qualitative studies (n=131),3–6 NICE recommends that infor-

mation on the cause, severity, associated risks, risk factors, 

pain management, treatment options, and psychosocial support 

should be available at diagnosis and subsequently as requested.

Secondary Prevention of Cardio-
vascular Disease in People with PAD
PAD is strongly associated with cardiovascular disease, shar-

ing its modifiable and non-modifiable risk facts - the sever-

ity of which is a prognostic indicator of cardiovascular risk. 

However, even asymptomatic individuals with PAD are at a 
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The following text summarises the National Institute for Health and Clinical 

Excellence (NICE) clinical guidelines (CG 147)1 on the diagnosis and management 

of lower limb peripheral arterial disease (PAD). With the increasing prevalence of 

obesity, hypertension, and dyslipidaemia, the more severe cardiovascular complica-

tions of such disorders are becoming increasingly common, including PAD. There 

is, therefore, a need to establish the most efficient and effective methods of diagno-

sis, treatment, and long-term management to tackle this issue. 

Population based studies have found that approximately 20% of people over 

60-years-old have some degree of PAD, presenting predominantly with symptoms 

of intermittent claudication.2 Approximately 20% of these will progress to develop 

more severe symptoms1 with the risk of critical limb ischaemia, irreversible dam-

age, and the possible need for surgical intervention and eventually even amputation. 

Therefore, PAD and its sequalae are going to be encountered by virtually every 

healthcare professional, and a sufficient understanding of the pathology, its diagno-

sis, and management is crucial.

These guidelines (CG 147) target healthcare professionals responsible for diagnos-

ing and initiating treatment in people with suspected or diagnosed PAD. It addresses 

methods of diagnosis, information requirements, and lifestyle advice for the pre-

vention of cardiovascular disease secondary to PAD, management of intermittent 

claudication and critical limb ischaemia, and the role of amputation in severe PAD. 

In particular, it discusses the progression of management from non-invasive life-

style advice and exercise, to pharmacotherapy, minimally invasive procedures such 

as angioplasty and stenting, and finally surgical procedures such as bypass and 

amputation.
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higher risk of further cardiovascular events such as stroke and 

myocardial infarction. Therefore, the main focus of treatment 

is that of reducing cardiovascular risk by targeting established 

risk factors.

Smoking
Smoking is the most the most important risk factor for PAD 

development. The excess cardiovascular risk is halved within 

one year of cessation and is the same as non-smokers within 

five years in those who give up.1 Smoking cessation advice 

when combined with nicotine replacement therapy improves 

cessation rates to approximately 30%.1

Diabetes
The incidence and prevalence of PAD increases in diabetics; 

often complicated with a later presentation, more extensive 

disease, greater risk of infection, and need for amputation.7,8 

There are no studies assessing the effect of glycaemic control 

and PAD but there is evidence that glycaemic control influ-

ences cardiovascular disease progression.9

Dyslipidaemia
There is substantial evidence establishing the benefits of low-

ering cholesterol with PAD. In the Heart Protection Study,10 

PAD patients with total cholesterol >3.5 mmol/L taking sim-

vastatin had a 17.6% reduction in cardiovascular events com-

pared with placebo. Patients with PAD should be considered 

for statin therapy that may reduce cholesterol levels, as well 

as causing stabilisation and regression of existing atheroma-

tous plaques at high doses.

Hypertension
High blood pressure is associated with a three-fold increase in 

PAD and overall cardiovascular risk. Anti-hypertensive treat-

ment, such as ACE inhibitors, have been found to have signif-

icant benefit on cardiovascular deaths.11 It is recommended 

that people with PAD and hypertension should be considered 

for ACE inhibitor therapy unless they have concomitant con-

tra-indications for such therapy. However, there is not enough 

evidence for ACE inhibitor use in non-hypertensive patients.

Anti-platelet agents
Antithrombotic Trialists’ collaboration meta-analysis8 found 

antiplatelet therapy reduced cardiovascular risk by 23% in 

people with PAD, with 75 mg of aspirin as effective as high 

doses. Clopidigrel should be used in those with contraindica-

tions for non-steroidal anti-inflammatory drug use or aspirin 

resistance, which has been found to have a relative risk reduc-

tion of 8.7% compared with aspirin.

Weight management and exercise
There is proven cardiovascular risk benefit with appropriate 

weight management and exercise regimens, with additional 

benefits on intermittent claudication and on other cardiovas-

cular risk factors such as on blood pressure and lipid levels. 

Diagnosis
Those people with symptoms suggestive of PAD, diabetes, 

non-healing leg or feet wounds, unexplained leg pain, those 

being considered for leg or foot intervention, or those using 

compression hosiery should be assessed for PAD. Diagnosis 

is initially made based on a history of leg pain on exertion, 

with or without additional foot and leg symptoms such as rest 

pain, ulcers, and tissue loss. It can also be an incidental find-

ing in asymptomatic people attending for a general examina-

tion or diabetic foot screening. Accurate diagnosis is crucial to 

allow timely specialist referral and improve patient outcome, 

and can be diagnosed via the patient history of intermittent 

claudication and of symptoms of critical limb ischaemia, leg 

and feet examination, peripheral pulse examination, the ankle 

brachial pressure index (ABPI; Fig. 1; <0.9 is an indicator 

of PAD) and some imaging modalities not discussed in these 

guidelines.

Imaging for Revascularisation
The extent of disease and location of any stenosis or occlu-

sion in the legs will determine the treatment pathway for 

revascularisation. Available modalities include duplex 

ultrasound scanning (DUS), magnetic resonance angiog-

raphy (MRA), computed tomography angiography (CTA), 

and digital subtraction angiography (DSA). DUS and MRA 

offer the least invasive options and avoid the use of ionis-

ing radiation. DUS also offers the advantage of functional 

assessment of arterial stenosis but is the most operator 

dependent. The recommendations for assessing revascu-

larisation treatment are to offer DUS as first-line imaging, 

followed by contrast-enhanced MRA if needed, and CTA if 

MRA is contraindicated.

Summary of how to measure the ABPI

 • The person should be resting and supine if possible.
 • Record systolic blood pressure with an appropriately sized cuff in both arms 
  and in the posterior tibial, dorsalis pedis and, where possible, perineal arteries.
 • Take measurements manually using a Doppler probe of suitable 
  frequency in preference to an automated system.
 • Document the nature of the Doppler ultrasound signals in the foot arteries.
 • Calculate the index in each leg by dividing the highest ankle pressure by
  the highest arm pressure.

Fig. 1. Summary of how to measure the ankle brachial pressure index (ABPI). 
Information obtained from NICE guidelines on peripheral arterial disease (GC 

147).1
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Management of Intermittent 
Claudication
Intermittent claudication is a tight, cramp-like pain the calf 

muscles, thigh or buttock, which comes on exertion and 

relieved by resting, and is due to diminished circulation. The 

most appropriate treatment for intermittent claudication is 

based on the impact of the symptoms and their person’s qual-

ity of life, and may include exercise, pharmacotherapy, endo-

vascular interventions, or bypass surgery. 

Role of exercise
Exercise has been shown to be beneficial with established 

cardiovascular disease and can improve walking distance with 

intermittent claudication.12 Supervised exercise should be 

offered to all with intermittent claudication, consisting of two 

hours of supervised exercise a week for a three-month period, 

and people encouraged to exercise to the point of maximal 

pain. However, it is acknowledged that even though this is 

cost effective, there is geographical variability in terms of 

access to services. 

Role of naftidrofurul oxalate
There are a number of vasoactive drugs for intermittent clau-

dication, with evidence that these can increase walking dis-

tance in those with PAD.13 The NICE technology appraisal 

(TA 223) on “Cilostazol, naftidrofuryl oxalate, pentoxifyl-

line and inositol nicotinate for the treatment of IC in people 

with PAD”13 recommended naftidrofuryl oxalate as the pre-

ferred treatment. However, it is still unclear how effective 

this is when compared to other treatments such as exercise 

and angioplasty when patients are suitable for more than one 

option. Also, there is no evidence as to whether there is an 

identifiable subgroup of people with intermittent claudica-

tion that are likely to benefit from drug therapy. It is rec-

ommended that clinicians consider naftidrofuryl oxalate for 

treating people with intermittent claudication, starting with 

the least costly preparation, only when supervised exercise 

has been unsatisfactory and the patient prefers not to be 

referred for endovascular intervention or surgery. Patients 

taking this medication should be reviewed after 3–6 months, 

and therapy discontinued if there has been no symptomatic 

benefit.

Endovascular techniques
Angioplasty with or without stenting can be indicated if there 

is insufficient symptom control after cardiovascular risk pre-

vention methods have been implemented. Angioplasty is now 

minimally invasive, but is limited in that in may cause insuf-

ficient vessel dilatation or it may lead to complications such 

as dissection or embolisation. Angioplasty is recommended 

only after the benefits of modifying risk factors has been 

reinforced, supervised exercise has not led to satisfactory 

improvement, and imaging has confirmed that angioplasty is 

a suitable option for revascularisation. 

Stenting can also be used to improve the results of angio-

plasty, increasing the diameter of the treated artery and pre-

venting or treating complications. It may also alter the risk 

of long-term re-stenosis and re-occlusion. Stenting can be 

either primary or secondary (with angioplasty), with primary 

stenting only recommended for complete aorto-iliac occlu-

sive disease. Based on one randomised controlled trial, it is 

also recommended that bare metal stents be used over drug-

eluting stents when stenting for intermittent claudication.14 

There is no strong evidence of a difference in clinical out-

comes between bare metal and drug-eluting stents, however 

using bare metal stents is more cost effective. 

Bypass surgery
Bypass surgery can be considered to improve limb circula-

tion if the person is either not suitable for other treatment or 

has not responded. Autologous vein sampling is less likely 

to cause infection or serious adverse reaction than prosthe-

ses, but such suitable veins may not be available. The valves 

in the vein mean that the vein either needs to be completely 

removed and reversed, thereby needing a longer incision, or 

needs to have a procedure to destroy the valves with subse-

quent risk of endothelial damage and complications such as 

restenosis. It is recommended that bypass surgery be offered 

for treating people with severe lifestyle-limiting intermittent 

claudication, only when angioplasty has been unsuccessful or 

is unsuitable, and imaging has confirmed that bypass surgery 

is appropriate for the person. Based on two randomised con-

trolled trials, it is recommended that an autologous vein be 

used whenever possible for people with intermittent claudica-

tion having infra-inguinal bypass surgery.15,16

Management of Critical Limb 
Ischaemia
People with critical limb ischaemia face enormous cardio-

vascular risk, with a 50% mortality rate within the first year 

of diagnosis. These tend to be older patients with significant 

comorbidity, which also need to be optimised to reduce this 

risk. Such patients require prompt referral to specialist ser-

vices for revascularisation assessment. People with critical 

limb ischaemia should be encouraged to manage their car-

diovascular disease via secondary prevention, as previously 

discussed. Options for revascularisation include angioplasty 

or bypass surgery, similarly to that of intermittent claudica-

tion. Amputation may need to be considered if revascularisa-

tion is not possible or not successful. All people with critical 

limb ischaemia need to be assessed by a vascular multidisci-

plinary team, who should be heavily involved in all treatment 

decision-making.

Angioplasty compared to bypass surgery
It is recommended that either angioplasty or bypass surgery 

be offered for those requiring revascularisation, depending 

on their comorbidities, pattern of disease, availability of a 

suitable vein, and patient preference. There is no clear guid-

ance to determine whether angioplasty or bypass surgery 

should be employed for revascularisation in critical limb 

ischaemia, and hence all cases should be considered on an 

individual basis.

Angioplasty with selective stenting com-
pared to primary stenting
It is recommended that primary stent placement should not be 

offered when for treating people with chronic limb ischaemia 

caused by aorto-iliac disease (except complete occlusion) or 

femoro-popliteal disease, due to the extra cost of routinely 

employing stents.
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Bare metal compared to drug-eluting 
stents
The use of bare metal stents, rather than drug-eluting stents, 

when stenting is recommended for treating people with criti-

cal limb ischaemia. This is based only on economic benefits, 

with no clinical evidence for any difference in clinical benefit. 

Autologous vein compared to prosthetic 
bypass
It is recommended than autologous veins are used when-

ever possible for people with critical limb ischaemia having 

infra-inguinal bypass surgery. However, there is no clearly 

established benefit when compared to prosthetic grafts. This 

recommendation is, therefore, based on the superiority of 

autologous vein grafts in terms of amputation rate and a non-

significant trend in re-intervention rates.

Management of Ischaemic Pain in 
Critical Limb Ischaemia
Severe and persistent pain is one of the associated features 

of critical limb ischaemia due to poor tissue perfusion and 

subsequent tissue loss and ulceration. The preferred therapeu-

tic intervention is that which will improve tissue perfusion 

either endovascularly or surgically. However, if such interven-

tion is unsuccessful, analgesics can be administered. It is rec-

ommended that initially, paracetamol and opioids be offered 

depending on the severity of pain, along with laxatives and 

anti-emetics to manage any adverse effects of strong opioids. 

People should be referred to a specialist pain management 

service if their pain is not adequately controlled, they are 

requiring on-going high doses of opioids, or the pain persists 

after revascularisation or amputation.

Major Amputation for Critical Limb 
Ischaemia
Amputations are offered in PAD patients with severe criti-

cal limb ischaemia, often when associated with ischaemic 

rest pain and/or tissue loss (ulceration and gangrene) and 

infection that cannot be medically controlled. A multidisci-

plinary team of vascular specialists must also deem that the 

blood supply to the leg cannot be restored via angioplasty or 

bypass. Rarely, emergency amputations are undertaken due to 

overwhelming infection. However, for the majority of cases 

they are only performed after a full discussion of the risks 

and benefits of all treatment options with the patient and fam-

ily. It is recommended that major amputations are not offered 

to people with critical limb ischaemia unless all options for 

revascularisation have been considered by a vascular multi-

disciplinary team. This is deemed a key priority for imple-

mentation to prevent people having amputations for a disease 

that could be treated if all possible options for management 

were considered by a multidisciplinary team. 

Conclusions
After discussing the treatment options with the patient, man-

agement of PAD should firstly focus on lifestyle interventions, 

before the vascular multidisciplinary team are involved 

who need to be crucially involved in interventional therapy, 

namely the need for angioplasty or bypass surgery. Prompt 

diagnosis of PAD is crucial in reducing the risk of compli-

cations and adverse events such as critical limb ischaemia. 

Amputation may be considered in those with severe chronic 

limb ischaemia with rest pain, tissue ulceration, gangrene, 

or infection. However, treatment in all patients with chronic 

limb ischaemia should be on the guidance of the vascular 

multidisciplinary team.
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