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CHAPTERR 11 

ANTIPLATELE TT THERAPY AND OTHER 
INTERVENTIONSS AFTER 

REVASCULARIZATIONREVASCULARISATIO N N 
PROCEDURESS IN PATIENTS WITH PERIPHERAL 

ARTERIALL DISEASE: A META-ANALYSI S 

Girolamii B, Bernardi E, *Prins MH, tten Cate JW, Prandoni P, 
Rohann Hettiarachchi*, Simioni P, J Maria Francesca Pasquale, 

Andreozzii GM, Girolami A, tBüller HR 

Europeann J of Vascular and Endovascular Surgery 2000;19:370-380 

Fromm the Department of Medical & Surgical Sciences, and the ^Department of 
Angiology,, University Medical School, Padua, Italy; the *Department of Clinical 

Epidemiologyy and the "fCenter for Haemostasis, Thrombosis, Atherosclerosis 
andd Inflammation Research, Academic Medical Center, University of Amsterdam, 

thee Netherlands 

Thee 15t and 2nd author s equall y contribute d to 
thee wor k and writin g of the paper 

Abstrac t t 

Objective ss  - To evaluate the efficacy of conservative adjuvant therapy after 
revascularizationn procedures in patients with peripheral arterial disease. 
Desig nn  - Meta-analysis. 
Material ss  - English-language studies published from 1976 to 1997. 
Method ss  - Reports on conservative therapies in patients with peripheral arteri-
all disease after percutaneous transluminal angioplasty, endarterectomy, throm-
boendarterectomyy or bypass grafting were eligible. Uncontrolled or retrospec-
tivee studies, double reports or trials without clinical outcomes were excluded. 
Includedd studies were graded as level 1 (randomised and double- or assessor-
blind),, level 2 (open randomised), or level 3 (non-randomised comparative). 
(Losss of) patency, amputation, vascular events and mortality were the outcomes 
considered.. When feasible, end-of-treatment results, either continuous or bina-
ry,, were combined with appropriate statistical methods. 
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Result ss  - Thirty-two studies were included. Compared to non-active control, 
aAspirinn with dipyridamole improved (loss of) patency (OR, 0.69; 95% CI, 0.53 
too 0.90) and mortality (OR, 0.80; 95% CI, 0.57 to 1.14); ticlopidine improved 
(losss of) patency (OR, 0.53; 95% CI, 0.33 to 0.85) and amputation (OR, 0.29; 
95%% CI, 0.08 to 1.01). Data on the effectiveness of vitamin K inhibitors were 
nott conclusive. 
Conclusion ss  - Patients with peripheral arterial disease improve their outcome 
byy receiving aspirin with dipyridamole or ticlopidine after a revascularisation 
procedure. . 

Introductio n n 

Inn Europe, the incidence of newly detected peripheral arterial disease reaches 1 % 
perr year after the age of 65. Within 10 years, up to 25% of the affected patients 
willl need revascularisation procedures.14 Without additional treatment, reocclu-
sionn will occur in 20-60% of cases within 5 years from the intervention.59 

Rethrombosiss and neointimal fibrous hyperplasia are considered the main 
pathogeneticc steps involved in reocclusion.7 The use of anticoagulant or 
antiplatelett agents represents a rational prophylactic approach in order to 
improvee the long-term patency of the re-opened vessel.10 Moreover, since mor-
talityy in these patients is increased, as compared to the general population," 
antithromboticc agents have the potential of improving survival since they 
reducee the incidence of myocardial infarction and stroke,12 which are the main 
causess of death in these patients. However, their effectiveness, both for main-
tainingg patency and preventing death in this group of patients, is debated.1317 

Therefore,, we sought to evaluate the evidence coming from published clinical 
trialss on the efficacy of any prophylaxis in maintaining long-term arterial paten-
cyy after revascularisation procedures (bypass grafting, percutaneous translumi-
nall angioplasty, endarterectomy), as well as to assess the effect on survival. 

Material ss  and Method s 

WeWe performed a Medline search on the English-language medical literature, 
publishedd from 1976 to 1997, with the keywords " atherosclerosis, arterioscle-
rosis-obliterans,, peripheral-vascular-disease ". In addition, references of articles 
andd pertinent reviews were evaluated to identify additional trials. Studies were 
eligiblee for inclusion if they evaluated the efficacy of any prophylaxis after revas-
cularisationn procedures in patients with peripheral arterial disease, regardless 
Fontainee stage of disease18 and study design. Studies on selected populations 
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(diabetics,, hypertensive, dislipidaemic patients), concerning analgesic treat-
ment,, case reports, reviews and meta-analysis, were not eligible. The quality of 
thiss selection process was evaluated using a random sample of one hundred 
articless analyzed by three independent operators (BG, EB, MHP) with a Kappa 
statisticc ranging from 0.90 to 0.95. 
Eligiblee studies were excluded if uncontrolled, duplicating other published 
material,, retrospective or not adequately assessing at least one of the following 
outcomes:: mortality, cardio- or cerebro-vascular events, amputation, (loss of) 
patency,, reocclusion, ankle brachial index, walking distance, side effects. When 
feasible,, reocclusions were converted to (loss of) patency rates. 
Includedd studies were graded by two independent observers (BG, EB) for the 
qualityy of their design in the following categories: level 1 (randomised, double- or 
single-blindd or with blind assessment of the outcome), level 2 (open randomized) 
andd level 3 (non-randomised comparative) studies. Level 3 studies were consid-
eredd for analysis only if level 1 studies were not available. Since our purpose was 
too give a quantitative summary estimate of treatment effect, the criterion used for 
inclusionn in the final summary measure of efficacy was that the report enabled 
directt extraction or derivation of the exact proportion of the outcome events in 
eachh group (in case of binary outcome measures), or of a difference in effect 
betweenn the treatment groups and its common standard deviation (in case of 
continuouss outcome measures). Extracted outcome data were then summarised 
inn tabular format, expressed as proportions or as means and standard deviations, 
and,, whenever possible and justifiable, combined with appropriate statistical 
methods.19200 The statistical advisability of combining the results of different trials 
wass addressed with a statistical test of heterogeneity, which considers whether 
differencess in treatment effect over individual trials are consistent with natural 
variationn around a constant effect. Results were expressed as (common) differ-
encess of the means or as (common) odds ratios, with 95% confidence interval 
(CI).. In case of disagreement at any step of the entire meta-analytical process, 
consensuss was reached in interaction with a third observer (MHP). 

Result s s 

Outt of 51 potentially eligible studies, 3 were uncontrolled,2123 8 were double 
reports,243'' and 8 were retrospective,3239thus, 32 trials were left for inclusion. 
Twenty-twoo studies compared an active treatment with a non-active control 
(Tablee I); 2 ' 74059 one of these47 as well 10 other studies13166065 evaluated two or 
moree active drugs (tabl e 2). 
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Tabl ee 1 - Clinical trials evaluating the efficacy of Antiplatelets, Anticoagulants, Physical 
Trainingg and Smoking Cessation compared to non active-control in patients with 
peripherall arterial disease after revascularisation intervention 

Aspiri nn and Dipyridamol e 
afterafter bypass graft 
Green,, 1982 40 

Kohier,, 1984 4' 

Goldman,, 19842 

Donaldson,, 1985 42 

Mcc Collum, 1991 43 

Harjola,, 1981 44 

Clyne,, 198745 

Satiani,, 1985 46 

afterafter pta or ea 
Heiss,, 1990 47 

Bergqvist,, 1994 7 

Lassilla,, 1991 48 

Ticlopidin e e 
Castelli,, 198649 

Becquemin,, 1997 50 

Vitami nn K Inhibitor s 
Arfvidsson,, 1990 S1 

Kretschmer,19922 " 

Suloctidi l l 
Mahler,, 198753 

Dextra nn 40 
Rutherford,, 1984 5" 
PGEE ! 

Grub,, 1997 " 

Physica ll  Trainin g 
Lundgren,, 1988 56 

Smokin gg Cessatio n 
Provan,, 1987 S7 

Lassilla,, 198858 

Powell,, 1992 M 

Levell  * 

1 1 
1 1 
1 1 
1 1 
1 1 
2 2 
2 2 
3 3 

1 1 
1 1 
2 2 

1 1 
1 1 

2 2 
2 2 

1 1 

2 2 

2 2 

2 2 

3 3 
3 3 
3 3 

Sampl ee t 

32/177 f t 
44/444 t4 
22/31 1 
33/32 2 

286/263 3 
144/677 §§ 
70/70 0 
933 (?/?) 

122/677 «flTI 
108/115 5 
72/72 2 

23/23 3 
122/121 1 

61/55 5 
66/64 4 

48/5ii m 

73/83 3 

42/411 || || || || 

25/25 5 

107/187 7 

53/125 5 

120/130 0 

Stagee t 

ns s 
ns s 

ll-IV V 
II I 

lll-IV V 
ns s 
ll-lll l 

ns s 

l-lll l 

ll-IV V 

ll-IV V 

ll-IV V 
llb-IV V 

ll-IV V 
ll-IV V 

II I 

ns s 

lll-IV V 

II I 

ll-IV V 
ll-IV V 
ll-IV V 

Interventio nn § 

ptfee bg 
asv/ptfee bg 

d/ptfee bg 
d b g g 
asvv bg 

60%% bg, 40% ea 
asv/ptfee bg 
av,, ptfe bg 

pta a 
pta a 

90%% ea, bg 

tea a 
asvv bg 

v/ptfee bg, tea 
rsvv bg 

pta a 

bg,, te, tea, ea 

pp,, pta, ptfe/d bg 

asv/ptfee bg, tea 

asv/pp bg 

bg,, tea, pp 
asv/pp bg 
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Sitee || Regime n *fl Duratio n n 

infraa in 
infraa in 

fp p 
fp p 
fp p 
supraa a, II 
fd d 
fp,, d 

mainlyy fp 
ei,, f, p 

ns s 

r r 
975+Dipyri i 
900+Dipyr r 
990+Dipyr r 
600+Dipyr r 

i i 
300+Dipyr r 
650 0 

damolee 225 
damolee 225 
damolee 225 
damolee 225 
damolee 300 
damolee 450 
damolee 400 

(3000 or 990)+ Dipyridamole 225 

50+4000 Dipyridamole 

250 0 

122 m 
244 m 
122 m 
122 m 
366 m 

hospitall period 
66 w 
1-511 m 

66 m 
33 m(12 fu ) 
33 m 

fp p 
fp,, fd 

fp,, fd 

fp p 

500 0 
500 0 

coumarinn *** 

phenprocoumonn t t t 

66 m 
244 m 

longg term (6 y) 

longg term (10 y) 

fp p 

fp,, infra p 

deepp f, af 

abovee knee 

600 0 

75-1000 ml/h iv §§§§ 

600 ug/2h iv bid 

exercisee program 

122 m 

33 d (1 w fu) 

33 w (5 y fu) 

6 m ( 1 2 f u ) ) 

abf,, fp quit smoke advise, assessed with interview 60 m 
ai,, acf, fp quit smoke advise, assessed with interview 36 m 
fpp quit smoke advise, assessed with blood test check 12 m 
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** study level (see methods), t total number of patients enrolled (active/control); in level 1 studies con-
troll ptients received placebo, while in level 2 or level 3 studies, they received nothing. $ 
Fontainee stage of disease; ns: not specified. § bg: bypass graft; pta: percutaneous transluminal angio-
plasty;; ea: endarterectomy; te: thrombectomy prosthetic; pp: profundoplasty; ptfe: politetraflurethylen; 
d:: dacron; asv: autologous saphenous vein; rsv: reversed saphenous vein. || a: aorta; f: femoral; bf: 
bi femoral;; c: common ; i: iliac; p: popliteal; d : distal; in; inguinal; cr: crural; II: lower l imb. 1 drug dosage 
iss expressed in oral daily m g , unless differently stated; iv: intravenous; bid: bis in die. ** y: years; m: 
months;; w: weeks; d : days; fu : fol low up. f t 49 patients were randomized to daily receive aspirin 
9755 mg (1 6 patients), aspirin 975 mg and dipyiridamole 225 mg (16 patients), or placebo (1 7 patients); 
thee first two groups were considered together in the analysis. $.$ seven patients in each study group were 
reoperatedd because of graft failure and were 'randomized again'; therefore 51 grafts for each group were 
consideredd by the authors of the study for the final analysis. §§ 283 patients were randomized into 4 
groupss to receive daily: aspirin 500 mg + dipyridamole 450 mg (93), aspirin 500 mg (92), dipyridamole 
4500 mg (93), no drug (86); the first 2 groups (144) compared wi th the last one (67) were considered 
inn our analysis. |||| patients who underwent supra aortal intervention were excluded from our analysis. 
^I jj 1 99 patients were randomised to receive aspirin 300 mg daily plus dipyridamole 225 mg (56), aspirin 
9900 m g plus dipyridamole 225 mg (66), or placebo (67); the first 2 groups are considered together ver-
suss placebo. *** prothrombin t ime 10-20%. f t f prothrombin t ime 15-25%. ttt both groups received 
anticoagulantt treatment. §§§§ subsequently all patients received antiplatelet therapy. H|||||| all patients 
receivedd oral aspirin, 500 mg daily (long term), and subcutaneous calcium heparin 7500 IU twice daily 
(unt i ll discharge f rom the hospital). 

ActiveActive treatment versus non active-control 

Aspiri nn and Dipyridamol e 

Elevenn studies evaluated the efficacy of aspirin versus control; 7 were level 
V17-4043477 3 were level 2/4'4548 and 1 was a level 3 study,46 not further considered 
(Tablee 1) (table 1). In 9 studies217404547 aspirin was administered in conjunction 
too dipyridamole, while in two studies was administered alone.4648 

Eightt studies evaluated the efficacy of aspirin (with dipyridamole) after infrain-
guinall bypass graft, 2 after percutaneous transluminal angioplasty and 1 after 
endarterectomy.. In one study44 a bypass reconstruction was performed in 60% 
off the enrolled patients while the remaining 40% underwent endarterectomy. 
Ann other study17 enrolled patients after percutaneous transluminal angioplasty 
off the common iliac, femoral and popliteal arteries. 
Samplee size ranged from 49 to 549. Fontaine stage of disease18 ranged from I 
too IV; in 3 studies the exact stage was not reported.404144 The daily dose of 
aspirinn varied from 50 to 990 mg, while the daily dosage of dipyridamole 
rangedd from 225 to 450 mg. and treatment duration ranged from the in-hos-
pitall period up to 51 months. In 9 studies217404547 aspirin was administered in 
conjunctionn to dipyridamole (table 1), the daily dosage of which ranged from 
2255 to 450 mg. Control patients received placebo tablets in level 1 studies, and 
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noo treatment at all in level 2 studies. Treatment duration ranged from the in-
hospitall period up to 51 months. The main outcomes evaluated in the includ-
edd trials were (loss of) patency, reocclusion, amputation, cardiovascular events 
andd mortality (Figur e 1). 
Thee end of treatment pooled results of level 1 studies, with regard to (loss of) 
patencyy after bypass graft, percutaneous transluminal angioplasty or 
endarterectomyy together, show an advantage for aspirin with dipyridamole 
treatedd patients compared to control (common OR, 0.76; 95% CI, 0.58 to 
0.99;; p=0.04). Although the test for heterogeneity was marginally positive 
(p=0.034),, all individual results of level 1 studies are compatible with the esti-
matee of the overall treatment effect. When including the single level 2 study the 
treatmentt effect increased (common OR 0.69; 95% CI, 0.53 to 0.90; p=0.005) 
(Figuree 1). 
Withh regard to the effects of aspirin with dipyridamole after bypass graft only, 
66 studies24044 reported (loss of) patency results at the end of treatment, while 5 
studies240'433 reported these results at twelve months (raw data not shown). Both 
analysiss showed an advantage for actively treated patients (common OR 0.72; 
95%% CI, 0.53 to 0.99; p=0.05; and common OR 0.76; 95% CI, 0.50 to 0.85; 
p=0.002,, respectively). 
Thee efficacy of aspirin with dipyridamole on (loss of) patency after percuta-
neouss transluminal angioplasty or endarterectomy was evaluated in 2 level 1 
studies.17477 After 6 months of treatment a trend in favour of aspirin plus dipyri-
damolee treated patients was observed (OR 0.66; 95% CI, 0.42 to 1.04; 
p=0.075)) (raw data not shown). Pooled end of treatment observations show an 
advantagee for aspirin plus dipyridamole treated patients (common OR, 0.63; 
95%% CI, 0.40 to 0.98; p=0.04). 
Threee studies provided data on amputation rates at the end of follow up after 
aa graft procedure4345 or after percutaneous transluminal angioplasty.17 The dif-
ferencee observed between the groups was not statistically significant (Figure 1). 
Dataa on mortality were available from 5 level I217-404'43 and 2 level 2 studies.4548 

Poolingg data, a reduction in mortality was observed in actively treated patients, 
althoughh the difference did not reach statistical significance (common OR 0.80; 
95%% CI, 0.57 to 1.14; p=0.2) (Figure 1). 

Ticlopidin e e 

Twoo level 1 studies were included (table I).4950 Sample size ranged from 46 to 
2433 patients, belonging to Fontaine II to IV stage of disease and treated with 
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Figur ee 1 - Effect of aspirin with dypiridamole, ticlopidine, and vitamin-k inhibitors com-
paredd to non active control on (loss of) patency, amputation and mortality, in patients with 
peripherall arterial disease and treated with revascularisation procedures; end-of-treatment 
resultss are expressed as odds ratio with 95% confidence interval, for individual and com-
binedd studies. 

Author ,, y Sourc e Leve l Treated Contro l 

ASPIRINN AND DIPYRIDAMOL E 

Activ ee Drug Contro l Bette r 
Bette r r 

( Los ss of ) Paten c 
G r e e n ,, 1982 
Kohier ,, 1984 
G o l d m a n ,, 1984 
D o n a l d s o n ,, 1985 
He iss .. 1990 
M c C o l l u m .. 1991 
Bergqv is t ,, 1994 
Har jo la ,1981 1 
To ta l l 
To ta l l 

A m p u t a t i o n n 
M c C o l l u m ,, 1991 
Bergqv is t ,, 1994 
C lyne ,, 1987 
To ta l l 
To ta l l 

Mor ta l i t y y 
G r e e n ,, 1982 
Kohier ,, 1984 
G o l d m a n ,, 1984 
M c C o l l u m ,, 1991 
Bergqv is t ,, 1994 
C lyne,, 1987 
Lass i l la ,, 1991 
Tota l l 
To ta l l 

T I C L O P I D I N E E 

y y 
4 0 0 
4 1 1 

2 2 
4 2 2 

4 7 7 
4 3 3 
1 7 7 
4 4 4 

4 3 3 
1 7 7 

4 5 5 

4 0 0 
4 1 1 

2 2 

4 3 3 
1 7 7 

4 5 5 
4 8 8 

(Los ss of ) P a t e n c y 
Caste l l i .. 1986 4 9 9 
B e c q u e m i n ,, 1997 50 
Tota l l 

A m p u t a t i o n n 
Becquem in ,, 1997 50 

Morta l i t y y 
Castel l i ,, 1986 4 9 9 

Becquem in ,, 1997 5 0 
Tota l l 

1 1 

1 1 
1 1 
1 1 
1 1 

1 1 
1 1 

2 2 

1 - 2 2 

1 1 

1 1 
1 1 

2 2 
1 - 2 2 

1 1 

1 1 

1 1 
1 1 

1 1 
1 1 
2 2 
2 2 

1 - 2 2 

1 1 

1 1 
1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

V I T A M I NN K I N H I B I T O R S 

(Los ss of ) P a t e n c y 
Ar fv idsson ,, 1990 5 1 1 
Kretschmer ,, 1992 52 
Tota l l 

Ampu ta t i o n n 
Kretschmer ,, 1992 52 

Morta l i t y y 
Kretschmer ,, 1 9 9 2 5 2 

2 2 
2 2 

2 2 

2 2 

2 2 

10/32 2 
37 /51 1 
7/21 1 
13/35 5 
43 /94 4 
238 /286 6 
28 /105 5 
2 /143 3 
378 /767 7 
376 /624 4 

19/286 6 
1/95 5 
8/78 8 
28 /459 9 
20 /381 1 

2/32 2 
4 /44 4 
0/22 2 
4 0 / 2 8 6 6 
2 /108 8 
11/78 8 
10/72 2 
69 /642 2 
4 8 / 4 9 2 2 

3/23 3 
4 1 / 1 22 2 
44 /145 5 

2/122 2 

18/122 2 
1/23 3 
19/145 5 

57/61 1 
59 /66 6 
116 /127 7 

4 /66 6 

27 /66 6 

12 /17 7 
33 /61 1 
19 /28 8 
16 /38 8 
2 8 / 4 7 7 
2 1 6 / 2 6 3 3 
39 /110 0 
10/67 7 
373 /621 1 
363 /554 4 

18 /263 3 
5 /106 6 
12 /70 0 
35 /439 9 
23 /369 9 

0/17 7 
2 /44 4 
2 /31 1 
4 6 / 2 6 3 3 
2 /115 5 
8 /70 0 
18/72 2 
7 8 / 6 1 2 2 
52 /470 0 

6 /23 3 
59 /121 1 
65 /144 4 

8/121 1 

18/121 1 
0/23 3 
18 /144 4 

51 /55 5 
58/64 4 
109 /119 9 

13/64 4 

37/64 4 

' ' 

--

' ' 

1000 1000 
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thromboendarterectomy499 or autologous saphenous bypass graft.50 With regard 
too loss of) patency, pooled end of treatment results49,50 show a statistically sig-
nificantt advantage in favour of actively treated patients (common OR, 0.53; 
95%% CI, 0.33 to 0.85, p=0.009) (Figure 1). 
Accordingg to one study,50 ipsilateral amputation was reduced in the ticlopidine-
treatedd patients (OR 0.29; 95% CI, 0.08 to 1.01, p=0.052) (Figure 1). End-of-
treatmentt pooled results do not show differences in terms of death between 
ticlopidine-- and placebo-treated patients (Figure 1).4950 

Vitami nn K inhibitor s 

Twoo level 2 studies were included (Table 1 ).5152 Sample size ranged from 116 to 
130;; enrolled patients belonged to Fontaine II to IV stage of disease, and under-
wentt bypass grafting or thromboendarterectomy of the femoro-popliteal or 
femoro-distall arteries. Anticoagulant treatment was administered long term in 
bothh studies (Table 1) for a mean prothrombin time ranging from 10 to 25%. 
Bothh studies51-52 reported results on (loss of) patency. End of treatment pooled 
resultss do not show any difference between treated and control patients (com-
monn OR 0.96; 95% CI, 0.39 to 2.35) (Figure 1). However, in these studies an 
advantagee for the use of vitamin K inhibitors was observed after 6 months, 1 
andd 4 years of treatment after the vascular procedure (common OR, 0.29; 95% 
CI,, 0.1 to 0.80; p=0.02; 0.58; 95% CI, 0.35 to 0.98; p=0.04; and 0.46; 95% CI, 
0.244 to 0.88; p=0.02; respectively) (raw data not shown). 
Amputationn rate, according to one study,52 was statistically significantly lowered 
inn the treated patients after 10 years (OR 0.25; 95% CI 0.06 to 0.91; p=0.016). 
Inn the other study51 the cumulative limb salvage after 36 months was not dif-
ferentt between the two groups (log rank p=0.81). Mortality was almost signif-
icantlyy reduced in the actively treated patients (Figure 1) according to one 
study522 (OR 0.51; 95% CI, 0.24 to 1.08; p=0.08). The other study51 showed no 
differencee with regard to the cumulative survival rate after 48 months (50% ver-
suss 62%, log rank test p=0.51). 

Othe rr  intervention s 

Off the other interventions (suloctidil, dextran, PCE^ physical training, smoking 
cessation)) only a limited number of trials were available,5359 or the results were 
presentedd in such a way that data extraction was impossible. Main results are 
summarisedd in Table 3. 
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Tablee 2 - Clinical trials evaluating the efficacy of Aspirin at different dosages or versus other 
activee drugs in patients with peripheral arterial disease after revascularisation procedure 

Autho r r 

Heiss,, 1990 4? 

Weichert,, 1994 '3 

Ranke,, 1994 4 

Minar,, 1995 ,6 

D'Addato,, 199260 |||| 
Fisher,, 1987 61 

Lucas,, 1984 62 

Raithel,, 1 9 8 7 " 
Bollinger,, 1985 M 

Do,, 1994 ,5 

Edmondson,, 1994 « 

Levell  * 

2 2 
2 2 
2 2 
2 2 
2 2 

Sampl ee t 

66/566 t t 
111/112 2 
175/184 4 
107/109 9 

57/56 6 
50§§/49 9 
49/48 8 
59/59 9 

81/39«fll l 
79/81 1 
106/94 4 

Stagee t 

l-lll l 

ll-IV V 
ll-IV V 
ll-IV V 
lll-IV V 

ll-IV V 
l-IV V 

llb-IV V 
ll-IV V 

ll-IV V 

ns s 

Procedur ee § 

pta a 

pta a 
pta a 
pta a 
ptfee bg 
asvv bg 

av,, d bg; tea 

Pbg g 
ea a 
pta a 

d,, ptfe, v bg 

** study level (see methods), t total number of patients enrolled (active/control), t Fontaine stage of dis-
ease;; ns: not specified. § bg: bypass graft; pta: percutaneous transluminal angioplasty; ea: endarterecto-
my;; p: prosthetic; ptfe: politetraflurethylen; d: dacron; v: vein. || f: femoral; a: aorta; i: iliac; p: popliteal; 
cr:: crural; II: lower l imb. <J expressed in oral daily mg, unless differently stated. ** y: years; m: months; 
w:: weeks; fu : fol low up. t t 199 patients were randomised to receive daily Aspirin 990 mg plus 
Dipyridamolee 225 mg (66 patients), Aspirin 300 mg plus Dipyridamole 225 mg (56) or placebo (67); 
thee former two groups are considered for the comparative analysis, tt both groups received heparin up 

StudiesStudies comparing active drugs 

Aspirinn - high versus low dose 

Fourr level 1 studies were included'3141647(Table 2) and main results are sum-
marisedd in Table 4. In general, different dosages of aspirin were equally effec-
tivee with regard to (loss of) patency, reocclusion and amputation. Side effects 
(mainlyy gastrointestinal) were significantly more frequent with higher dosages 
off aspirin.1416 

Aspirinn with Dipyridamole versus other active drugs 

Aspirinn was compared with indobufen,60 prostaglandin E-,61 pentoxiphylline,6263 

vitaminn K inhibitors,1564 and fragmin.65 Dipyridamole was added to aspirin in all 
studiess but one.61 Study details and main results are summarised in Tables 2 and 
44 and in Figure 2. In one study,60 gastrointestinal bleedings were lower in the 
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Sitee || Aspiri n % Compariso nn 11 Duratio n n 

fp p 
II I 

ai,, fp 

fp p 
fp p 
fp,, cr 
ai,, fp 

fp p 
fp p 
fp p 
fp p 

990+Dipyridamolee 225 

10000 u 
900 0 
1000 0 

900+Dipyridamolee 225 
1500 0 

1050+Dipyridamolee 150 
1500+Dipyridamolee 225 

ee 225 
50+Dipyridamolee 400 
900+Dipyridamolee 300 

Aspirinn 300+Dipyridamole 225 
Aspirinn 300 ft 
Aspirinn 50 

Aspirinn 100 

Indobufenn 400 
PGE11 iv 0.2 ng/kg/min 

Pentoxiphyllinee 1200 
Pentoxiphyllinee 1200 
Warfarin n 

Phenprocoumonn *** 

Fragminn 2500 IU 

66 m 
66 m 
122 m 
244 m 
1 2 m m 

l O d d 
66 m 
122 m 
244 m 
122 m 

33 m (f u 12) 

too 5 days after the intervention. §§ two patients had thromboangioitis obliterans; both groups received 
alsoo subcutaneous or intravenous 15.000 IU heparin for 10 days. |||| a seven days wash out period pre-
cededd the active drug administration. ^ patients were randomized to receive daily Aspirin 1000 mg 
alonee (40 patients), Aspirin 1000 mg plus Dipyridamole 225 mg (41), Warfarin (39); the first 2 groups 
aree considered together for the analysis; Warfarin was monitored by patient's physicians; mean pro-
thrombinn time 34%. *** prothrombin time (INR) 8 

indobufenn treated patients compared to aspirin plus dipyridamole, while in one 
study15,, severe bleedings were more frequent in the phenprocoumon treated 
patientss (OR 0.1; 95% CI, 0.001 to 2.2) compared to aspirin plus dipyridamole 
(Tablee 4). 

Discussio n n 

Itt is common clinical practice to prescribe adjuvant treatments in order to pre-
ventt reocclusion after revascularisation procedures in patients with peripheral 
arteriall disease. Although many different strategies have since long been avail-
ablee for this purpose, only aspirin associated with dipyridamole, and ticlopidine 
havee been extensively evaluated with methodologically sound studies. Oral 
anticoagulantss were evaluated in 2 level 2 studies; other strategies (suloctidil, 
dextran,, PCE^ physical training and smoking cessation) were merely evaluated 
inn single or level 3 studies. Patency was statistically significantly improved by 
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Tablee 3 - Efficacy of Suloctidil, Dextran, PGE^ Physical Training and Smoking Cessation, 
comparedd to non active-control, as adjunct conservative treatment in patients with 
peripherall arterial disease after revascularisation procedures 

Dru g g Autho r r Level l 

Suloctidi l l 

Dextra nn 40 

PGET T 

Mahler,, 1 9 8 7 " 

Rutherford,, 1984 

Grub,, 1997 " 

Physica ll  trainin g Lundgren,, 1988 

Smokin gg cessatio n Provan,, 1987 " 

Lassilla,, 1988 

Powell,, 1992 

** study level {see methods), t lower limbs adverse events: deterioration of peripheral arterial disease, 
anklee brachial index decrease of 0.1 or more, Fontaine stage worsening, major amputat ion, vascular 

aspirinn wi th dipyr idamole and by t ic lopidine. Vitamin K inhibitors improved 

patencyy at 1 and 4 years, bu i not at the end of fol low up. Amputat ion rates 

weree reduced by ticlopidine50 and by vi tamin K inhibitors.52 Mortal i ty was 

reducedd by aspirin plus dipyridamole, al though statistical significance was not 

reachedd (Figure 1). Ticlopidine is likely to improve survival, by analogy w i th 

otherr studies66 wh ich consider patients only at stage II of disease, according to 

Fontaine.188 Wi th regard to vi tamin K inhibitors, results were not conclusive. The 

22 level 2 studies that directly compared aspirin plus dipyridamole wi thand vita-

minn K inhibitors were small in size and produced inconsistent results.1564 

Patencyy seemed improved in the aspirin plus dipyridamole compared to vita-
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Results s 

patency,, stenosis and mortality were not different compared to control 

occlusion,, myocardial infarction and mortality were not different compared to control 

remissionn to stage lib was higher in the actively treated patients (OR 2.8, 95% CI, 1.1 
too 7.6), as well as the reduction in major amputations (OR 0.4, 95% CI, 0.1 3 to 1.02); 
survivall was not significantly improved in the PGET group 

thee supervised exercise program significantly improved pain free walking distance of 
1544 m (95% CI, 74 to 382) compared to control; total walking distance, ankle brachial 
index,, calf blood flow and mortality were not different 

comparedd to control, 5 year cumulative patency resulted higher in patients who quitted 
smokingg and with aortobifemoral graft (77% v 42%, p<0.001) or prosthetic femoro-
popliteall graft (43% v 19%, p<0.05), not in patients with femoro-popliteal vein grafts 

amputationn and local 'lower limbs adverse events' ( t ) were reduced in the quitting 
smokingg group (OR, respectively, 0.11, 95% CI, 0.02 to 0.85, p=0.03, and 0.43, 95% 
CI,, 0.2 to 0.93); mortality and 'central adverse events' ($) were not different compared 
too current smokers 

11 year patency was improved by quitting smoking both with vein (84% v 63%, p<0.02) 
orr prosthetic grafts (87% v 68%, p=0.025) 

reconstructivee procedure. $ central adverse events: angina pectoris, acute myocardial infarction, sudden 
heartt failure, transitory ischemic attack, stroke. V: versus. 

minn K inhibitor treated patients (Figure 2), whi le no differences were observed 
inn terms of amputat ion and mortality. 

Aspirinn associated w i th dipyridamole was also compared in several small stud-
iess w i th other active drugs. Indobufen was as effective as aspirin in terms of 
patency,, whi le mortal i ty and gastrointestinal bleedings were not significantly 
differentt among the 2 groups.60 The comparison w i th pentoxiphyll ine6263 was 
evaluatedd in only 2 level 2 studies and failed to show any difference w i th regard 
too efficacy, and was inconsistent for the occurrence of side effects. 
Prostaglandinn Eq was superior to aspirin alone in preventing amputat ion wi th in 
100 days.61 Three months of subcutaneous dalteparin significantly improved one 
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Tabl ee 4 - Efficacy of Aspirin compared with different dosages or with other active drugs 
inn the adjunct conservative treatment of patients with peripheral arterial disease after 
revascularisationn procedures 

Drug s s Autho r r Level l 

Hig hh v low Aspiri n dosag e 

Aspiri nn wit h Dipyridamol e v Indobufe n 

Aspiri nn v PCE! 

Aspiri nn wit h Dipyridamol e v Pentoxiphyllin e Lucas, 1984 

Heiss,, 1990 47 

Weichert,, 1994 " 

Ranke,, 1994 u 

Minar,, 1995 ,6 

D'Addato,, 1992 6(> 

Fisherr et al, 198761 

Lucas,, 1984 " 

Raithel,, 1 9 8 7 " 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

2 2 

2 2 

Aspiri nn  wi th Dipyridamol e v Fragmi n Edmondson,, 1994 

studyy level (see methods). V: versus 

yearr patency after graft surgery in comparison to aspirin.65 Four level 1 studies 

showedd that decreasing aspirin dosage significantly lowers side effects w i thout 

disadvantagess in terms of eff icacy."41647 

A m o n gg the other drugs that were compared wi th a control group, only the 

resultss of PCET ( l imb survival and Fontaine stage improvement) and supervised 

physicall t raining ( improved pain-free walking distance) were promising. 

Qu i t t ingg smoking improved patency and amputat ion rate in level 3 studies. 

Thee Antiplatelet Trialists' Collaboration meta-analysis67 demonstrated a signifi-

cantt 4 3 % occlusion-rate reduct ion in patients treated w i th antiplatelets because 
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Result ss  (expresse d as relativ e effec t of firs t versu s secon d drug ) 

patencyy was not different 

reocclusion,, mortality and (mainly gastric) side effects were not different 

gastroentericc side effects were higher in the high dose group (OR 3.9, 95% CI, 1.2 to 
11 3, p=0.03); patency and mortality were not different 

gastroentericc side effects were significantly higher in the high dose aspirin group (OR 6.0, 
95%% CI, 1.9 to 21.7, p=0.001); patency, amputation and mortality were not different 

noo significant differences in terms of patency (OR 0.68, 95% CI, 0.33 to 1.42), mortal-
ityy and gastrointestinal bleedings (OR 7.4, 95% CI, 0.46 to 119.7) 

amputationn was higher in the aspirin treated patients (OR 6.2, 95% CI from 1.2 to 
31.2,, p=0.03), while reocclusion was not different 

reocclusion,, amputation, mortality, PFWD, ABI and side effects were not different 

patency,, amputation, mortality were not different; gastrointestinal side effects were 
significantlyy lower in the pentoxiphylline group (OR 11.2, 95% CI 5.1 to 25.0, 
p<0.0001) ) 

patencyy and mortality were lower in the aspirin group compared to the Fragmin treat-
edd patients (respectively, 64 .1% v 79.5%, log rank test p=0.02, and OR 0.2, 95% CI, 
0.077 to 0.8) (different mortality was explained with cancer imbalance between the 
twoo groups) 

off arterial disease, as compared to control patients. This f igure is in agreement 

w i thh our results restricted to patients w h o received revascularisation procedures 

becausee of peripheral arterial disease. However, such an evidence is available 

onlyy for aspirin associated w i th dipyr idamole, and for t iclopidine; a similar pos-

itivee effect can be only speculated on for other antiplatelets drugs inclusive of 

aspirinn alone and should be evaluated in large properly designed trials. 

Furthermore,, the Antiplatelet Trialists' Collaboration meta-analysis12 definitely 

demonstratedd also a statistically significant 2 5 % reduction of vascular events 

(vascularr death, non fatal myocardial infarction or stroke) and a 1 7 % reduction 
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Figur ee 2 - Effect of aspirin with dypiridamole compared with vitamin-k inhibitors on (loss of) 
patency,, amputation and mortality, in patients with peripheral arterial disease and treated 
withh revascularisation procedures; end-of-treatment results are expressed as odds ratio with 
95%% confidence interval, for individual and combined studies 

A u t h o r ,, y S o u r c e Leve l 

I n h i b i t o r s s 

( L o s ss o f ) P a t e n c y 

Bollinger,, 1985 64 

Do.. 1994 15 

To ta l l 

A m p u t a t i o n n 

Boll inger.. 1985 64 

Do,, 1994 15 

To ta l l 

M o r t a l i t y y 

Do,, 1994 15 

2 2 

2 2 

2 2 

2 2 

2 2 

2 2 

2 2 

A s p i r i nn w i t h V i t a m i n K 
D i p y r i d a m o l e e 

15/81 1 

28/79 9 

43/160 0 

1/81 1 

2/79 9 

3/160 0 

0/79 9 

17/39 9 

40/81 1 

57/120 0 

3/39 9 

0/81 1 

3/120 0 

1/81 1 

A s p i r i nn w i t h 
D i p y r i d a m o l e e 
Be t te r r 

V i t a m i nn K 
I n h i b i t o r s s 
Be t te r r 

r-f- H H 

r W W 

0.0011 0,01 0,1 1 10 100 1000 

Oddss rati o 

off total mortality in patients at high cardiovascular risk (including patients with 
peripherall arterial disease) treated with antiplatelets agents. These figures are in 
agreementt with our finding of a 20% mortality reduction in patients treated 
withh aspirin with dipyridamole and underlines the indication to administer 
aspirinn (with dipyridamole) to these patients because of better survival (number 
off patients to be treated for one year to save one death: 68). Although most 
studiess used high aspirin dosages, 50-300 mg daily are as effective as higher 
regimenss (900-1000 mg daily), according to comparative studies. Moreover, in 
alll but 2 studies,4648 aspirin was administered in conjunction to dipyridamole. In 
aa recent large trial, dipyridamole showed an additive positive effect on low dose 
aspirinn (50 mg) in preventing vascular events,68 in patients at risk of stroke. As 
aa consequence, our results favour the recommendation of administering aspirin 
withh dipyridamole to these patients, since data on the use of aspirin alone are 
nott available. 
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Inn conclusion, the available evidence suggests that 100-300 m g aspirin daily 
w i thh 225-450 mg of dipyr idamole should be prescribed to patients w i th periph-
erall arterial disease w h o undergo a revascularisation procedure, since they 
improvee patency and (probably) prolong survival. The evidence for v i tamin K 
inhibitorss is less convincing and a direct comparison between aspirin and these 
drugss in a methodological ly sound, large study is warranted. Ticlopidine 
improvess patency, amputat ion rates and (likely) survival, and therefore may be 
usedd when aspirin is contraindicated. Clopidogrel, a new drug derived f rom 
ticlopidine,, is likely to improve the outcome of these patients compared to 
aspirinn in terms of vascular events and survival.6970 However, no separate data 
regardingg this group of patients are available. 

Acknoledgement ss  - We are indebted to Rohan Hettiarachchi and Maria 
Francescaa Pasquale for their help in performing this study. 
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