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Antithrombotic therapy in peripheral artery disease –  
antiplatelet therapy, anticoagulants, both or none  
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Introduction  

Peripheral arterial disease (PAD) is char-
acterised by a progressive narrowing or oc-
clusion of the major arteries in the lower 
limbs as a result of atherosclerosis. PAD has 
a high incidence and prevalence, but often 
goes unnoticed as approximately two thirds 
of patients with PAD are asymptomatic (1, 
2). The prevalence of symptomatic PAD 
ranges between 3% and 11% (1–4), while 
an overall prevalence including sympto-
matic and asymptomatic PAD was reported 
up to 30% at the age of 70 years or older (4). 
Apart from age, risk factors and biomarkers 
associated with PAD are male sex (5, 6), 
black race (7), smoking (8), diabetes (9), 
hypertension (10), renal insufficiency (11, 
12), dyslipidaemia (13), C-reactive protein 
(13), and fibrinogen (13). Symptoms vary 
from mild intermittent claudication, to 
critical limb ischaemia resulting in rest 
pain and eventually ulceration, tissue loss 
and gangrene, forcing to amputation (14).  

Besides lower limb complications, pa-
tients with PAD are at high risk of cardio-
vascular and cerebrovascular ischaemic 
events, for PAD is just one manifestation of 
atherosclerosis, a systemic disease affecting 
the whole arterial system (15, 16). Also, pa-
tients with PAD may have activated pla-
telets as indicated by biomarkers such as 
soluble CD40 ligand and P-selectin (17, 
18), as well as procoagulant activity as 

measured by higher circulating tissue fac-
tor levels compared with healthy controls 
(19). In comparison with patients with cor-
onary artery disease (CAD) or cerebrov-
ascular disease (CVD), patients with PAD 
have the highest risk of all-cause or vascular 
death, and the second highest risk of myo-
cardial infarction (MI) and stroke (16). 
Despite the growing awareness that asymp-
tomatic PAD is an important marker of 
generalised atherosclerosis, the systemic 
consequences, even of symptomatic PAD, 
are still underestimated in comparison 
with the presence of CAD and CVD (20).  

Treatment of PAD  

Progression of atherosclerotic disease is 
prevented by management of cardiovascu-
lar risk factors and co-morbidities through 
lifestyle modification and pharmacother-
apy, including antithrombotics, antihyper-
tensives and statins. Although PAD prog-
resses pathologically, its symptoms remain 
fairly stable over time (21, 22). Only about 
25% of PAD patients require local treat-
ment (21, 22). Local treatment of disabling 
intermittent claudication or critical limb 
ischaemia consists of revascularisation by 
means of percutaneous transluminal an-
gioplasty (PTA), with or without stenting, 
endarterectomy or bypass surgery, pending 
on clinical symptoms, co-morbidities and 
anatomy of vessels and lesions (23).  

Antiplatelet therapy  

The mainstay of antiplatelet therapy is as-
pirin, initially provoked by the meta-analy-
sis of randomised trials of antiplatelet ther-
apy published by the Antiplatelet Trialists' 
Collaboration in 1994 (24). Interestingly, in 
the pooled cohorts with claudication, pe-
ripheral grafts, or peripheral angioplasty, 
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respectively, no statistically significant re-
duction in odds of cardiovascular death, 
MI or stroke was demonstrated, although 
the trends were favouring antiplatelet ther-
apy compared with no antiplatelet therapy. 
A pooled odds ratio (OR) for these three 
specific PAD categories was not reported. 
In the updated meta-analysis published in 
2002, antiplatelet drugs have been shown to 
reduce the odds of non-fatal MI, non-fatal 
stroke, and cardiovascular death statis-
tically significant with 23% in the pooled 
cohorts with PAD, the effect being consist-
ent across patients with and without vascu-
lar interventions (25). It is important 
though to realise that the trials included 
were small, nearly two-third of the trials 
studied platelet inhibitors other than as-
pirin, and they were individually incon-
clusive. Hence, there is no formal evidence 
that aspirin is effective for the prevention of 
vascular events in patients with PAD, but 
because the effects of aspirin in PAD pa-
tients are consistent with the overall high 
risk population and with the overall effect 
of platelet inhibitors, it became the first 
choice therapy. Aspirin dose comparisons 
revealed no differences in effect, therefore 
lifelong use of aspirin is advised in current 
PAD guidelines at a once daily low dose of 
75 mg to 100 mg (23, 26). So far, only the 
CHARISMA trial provided data on dual 
antiplatelet therapy with aspirin and clopi-
dogrel compared with aspirin. A post-hoc 
analysis of the cohort included with PAD 
demonstrated a non-significant 15% 
relative risk (RR) reduction for cardiovas-
cular death, MI, or stroke, at the cost of a 
significant two-fold risk increase of minor 
bleeding (27). Patients who do not tolerate 
aspirin are recommended clopidogrel 75 
mg once daily as an alternative (23, 26), 
based on the subgroup analysis in the CA-
PRIE trial that showed a 24% RR reduction 
of cardiovascular events in PAD patients 
treated with clopidogrel vs. aspirin, with 
similar bleeding risks in both treatment 

For personal or educational use only. No other uses without permission. All rights reserved.
Downloaded from www.thrombosis-online.com on 2012-05-28 | IP: 38.107.179.233



groups (27). The main reason for this re-
stricted recommendation is the higher 
costs of clopidogrel.  

The lack of formal evidence for aspirin 
in patients with PAD prompted first Berger 
et al. recently to conduct a meta-analysis 
that included only randomised trials 
(n=18) comparing aspirin, with or without 
dipyridamole, with placebo or control (28). 
This resulted in a pooled RR for non-fatal 
MI, non-fatal stroke, or cardiovascular 
death of 0.88 (95% confidence interval 
[CI], 0.76–1.04) for all trials including a 
total of 5,269 patients, and for aspirin 
monotherapy vs. placebo or control 
(N=3019) the RR was 0.75 (95% CI, 
0.48–1.18). Importantly, 41% of the weight 
in the pooled analysis came from the PO-
PADAD trial (29), which showed no effect 
of aspirin relative to placebo at all in pa-
tients with diabetes mellitus and asympto-
matic PAD. Excluding this trial with 1,276 
patients from the meta-analysis resulted in 
an outcome event rate of 6.7% in the co-
horts treated with aspirin (with or without 
dipyridamole) vs. 8.9% in the control 
group, a RR of 0.83 (95% CI, 0.67–1.02), 
corresponding with 17% RR reduction, 
only just failing statistical significance. This 
lack of statistical significance is in our view 
firstly due to heterogeneity of trials and in-
sufficient effect size, as different popu-
lations were included and many trials were 
not specifically designed for cardiovascular 
outcome assessment. Secondly it is due to 
low statistical power, caused by the small 
number of patients included in the separate 
trials (239 on average excluding the POPA-
DAD trial), and even the pooled number of 
patients (5,269) is 20-times lower than the 
103,149 patients with CAD and CVD in-
cluded in the Antiplatelet Trialists’ Collab-
oration meta-analysis (25).  

Secondly, Basili et al. had a different ap-
proach by meta-analysing 29 antiplatelet 
trials that only included patients 
(N=10,735) with claudication or an ankle-
brachial index ≤0.99, the manifestation in 
the majority of PAD patients, thus exclud-
ing trials that had enrolled surgically 
treated patients or patients with critical is-
chaemia (30). The OR for cardiovascular 
death, MI, or stroke with any antiplatelet 
therapy vs. control was 0.84 (95% CI, 
0.73–0.97). This was mainly driven by the 

10 trials (N=5.095) with thienopyridines 
(OR 0.78; 95% CI, 0.64–0.95). Importantly, 
nine of these trials allocated patients to ti-
clopidine, although effective, a thienopyri-
dine hardly used anymore for haemato-
logic safety reasons. The tenth trial, that at-
tributed 51% of the weight, was the PAD 
subgroup of the earlier mentioned CHA-
RISMA trial (27), that compared aspirin 
plus clopidogrel vs. aspirin alone, i.e. com-
paring two antiplatelet regimens. The odds 
ratio of the four trials that allocated to as-
pirin or control (N=1.900) was 0.85 (95% 
CI, 0.65–1.10), thus a small and non-sig-
nificant effect size, also here caused the by 
the POPADAD trial (26), that contributed 
1,600 of the 1,900 patients, and attributed 
72% weight to the pooled result.  

In conclusion, to date there is no evi-
dence for antiplatelet therapy in patients 
with asymptomatic PAD and without CAD 
or CVD. Despite the paucity and shortcom-
ings of individual trials and meta-analyses 
resulting in lack of formal evidence, the 
current recommendations are to treat all 
symptomatic PAD patients who are at risk 
for not only peripheral complications but 
also for ischaemic events in other arterial 
beds with low-dose aspirin. Therefore, and 
given the high burden and costs of an ad-
equately designed and sufficiently large 
trial, it is unlikely that this formal evidence 
will ever become available. Because of the 
high risks of these events, also when treated 
with aspirin, we plead for the need of suffi-
ciently sized trials to study the benefits and 
risks of newer, potentially more effective 
antiplatelet agents in PAD patients. One 
such trial (TRA 2P-TIMI 50, trial identifier 
NCT00526474) that studies the effect of 
adding a thrombin receptor antagonist 
(SCH 530348) to standard antiplatelet 
therapy, including aspirin and clopidogrel, 
in a broad range of patients with athero-
sclerosis, including PAD, is underway.  

Anticoagulant therapy  

Oral anticoagulants (OAC) have been 
widely used for more than 30 years, es-
pecially in Europe, without clear evidence 
of efficacy and safety. Only four small ran-
domised trials including in total 793 pa-
tients compared long-term OAC with con-

trol in patients with prior lower limb rev-
ascularisation or intermittent claudication 
(reference [32] describes two subsequent 
trials in chronic PAD patients by De Smit 
and Van Urk) (31–33). Pooling of data 
demonstrated that OAC treatment was as-
sociated with trend toward reduced all-
cause mortality (OR, 0.73; 95% CI, 
0.5–1.07), graft occlusion was significantly 
lower (OR, 0.63; 95% CI, 0.44– 0.89), at the 
cost of an increased major bleeding risk 
(OR, 3.46; 95% CI, 2.03–6.56).34  

Antiplatelet or anticoagulant  
therapy?  

Hope for a more effective treatment than 
aspirin triggered a few investigators to con-
duct head to head comparative trials.  

The Dutch BOA Study included from 
1995 until 1998 a total of 2,650 patients 
after infra-inguinal bypass surgery from 77 
medical centres throughout the Nether-
lands (35). To study the effects of OAC and 
aspirin in preventing bypass occlusion, 
lower limb amputation, and ischaemic 
events, these patients were randomly allo-
cated to OAC with a target international 
normalised ratio (INR) range of 3.0–4.5 or 
aspirin (100 mg carbasalate calcium daily). 
After a mean follow-up period of 21 
months no overall difference in graft occlu-
sions was found; however, pre-specified 
analysis by graft material demonstrated 
that OAC had a favourable effect in pre-
venting vein graft occlusions (hazard ratio 
[HR], 0.69; 95% CI, 0.54–0.88), whereas as-
pirin showed better results in patients with 
non-venous grafts (HR, 1.26; 95% CI, 
1.03–1.55). Although underpowered for 
assessing the risk of the composite outcome 
of vascular death, MI, stroke or ampu-
tation, a tendency favouring anticoagu-
lation compared aspirin was found (HR, 
0.89; 95% CI, 0.75–1.06), at the cost of a 
two-fold increase in major bleeding risk 
(HR, 1.96; 95% CI, 1.42–2.71).  

With the greater risk of bleeding with 
anticoagulant therapy, guidelines recom-
mend antiplatelet treatment after infra-in-
guinal bypass surgery to prevent graft oc-
clusion regardless of bypass material, and 
stress only to apply OAC in patients at high 
risk of bypass occlusion or limb loss (26). 
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