
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Experimental, clinical, and meta-analytical studies of antithrombotic therapies in
venous and arterial thrombosis

Dörffler-Melly, J.

Publication date
2001

Link to publication

Citation for published version (APA):
Dörffler-Melly, J. (2001). Experimental, clinical, and meta-analytical studies of antithrombotic
therapies in venous and arterial thrombosis. [Thesis, externally prepared, Universiteit van
Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/experimental-clinical-and-metaanalytical-studies-of-antithrombotic-therapies-in-venous-and-arterial-thrombosis(dbbc77f7-a0c1-46f1-80cf-038cdf844d64).html


CHAPTER3 3 

ANTIPLATELETT AGENTS FOR PREVENTING 
THROMBOSISS AFTER PERIPHERAL ARTERIAL 

BYPASSS SURGERY: A META-ANALYSIS 

Janinee Dörffler-Melly1 , Maria M.W. Koopman', Harry R. Biiller1, Martin H. Prins2 

Departmentss of Vascular Medicine' and Epidemiology & Biostatistics2, Academic Medical Center 

off  Amsterdam, Amsterdam, the Netherlands 

ThisThis chapter summarises a systematic mvew, produced for the Cochrane Review Group on Peripheral Vascu/ar 

Diseases;Diseases; submitted for publication in the Cochrane Library 



Summary Summary 

Peripherall  vascular disease is frequently treated bv implantation of an infrainguinal autologous 

venouss or artificial graft. Occlusion rates van- between 15 and 75 %, depending on a number of 

riskk factors. To prevent graft occlusion, patients are usually treated with either an antiplatelet or 

anti thromboticc drug, or a combination of both. It is unknown which regimen is optimal to 

preventt infrainguinal graft occlusion. The aim of this analysis was to evaluate whether antiplatelet 

treatmentt in patients with chronic P VD undergoing infrainguinal bypass surgery improves graft 

patencv,, limb salvage and survival bv performing a meta-analvsis of randomised clinical trials. 

AA literature search was performed in MEDLIN E from 1966-onwards and EMBASE from 1980-

onwards.. Data was extracted and pooled for an intention to treat analysis. The treatment and 

controll  groups were compared for important prognostic factors and differences are described. 

Thee administration of platelet-inhibitors such as acetyl salicylate (ASA), ASA/dipyridamolc 

(DIP),, ticlopidine, or pentoxifvlline (PTX), results in improved venous and artificial graft patency 

comparedd to no treatment. However, subgroup analysis for graft-type, i.e. venous versus artificial 

showss that patients receiving a prosthetic graft wil l profit more from ASA or A S A / D I P 

administrationn than those receiving a venous graft. Antiplatelet therapy with ASA has an inferior 

effectt on venous graft patency compared with vitamin K antagonists (VKA) . The effect of 

antiplatelett therapv on graft patency and amputation in patients treated with an artificial graft 

shouldd be evaluated in larger RCTs. For further improvement of antiplatelet therapy in venous 

grafts,, it might be worth, to combine aspirin and a thienopyridine, such as for example 

clopidogrel. . 



I n t r o d u c t i o n n 

Symptomaticc peripheral arterial occlusive disease (PAOD) of the lower extremities may present 

itselff  as either intermittent claudication (IC), i.e. as pain on walking, or at a progressive stage, as 

criticall  limb ischemia (CLI), i.e. as pain at rest, ulceration and gangrene. The implantation of a 

femoro-popliteall  or femoro-distal bypass graft is one option of treatment for patients, who are 

geopardizedd with limb loss or who are greatly impaired in their walking ability by the disease. 

Throughh placement of an infrainguinal graft the occluded arterial segment is bypassed, thereby 

improvingg limb perfusion, relieving the symptoms of claudication or rest pain, and avoiding 

amputationn for ulceration and gangrene (limb salvage). 

Patencyy rates for femoro-poputeal and femoro-crural grafts depend on several risk factors, 

suchh as graft material, length of the the bypass, site of the distal anastomosis, outflow-conditions 

inn the calf, presence of diabetes mellitus, and gender. Thus, autologous saphenous vein is 

superiorr to artificial materials such as Dacron or PTFE, the distal anastomosis placed above knee 

representss a lower risk for graft failure, and male gender has a better outcome than female 

gender.. Graft failure occurs for two pathophysiological reasons: most frequendy, at the site of 

thee distal or proximal anastomosis smooth muscle cells of the medial layer of the vessel wall 

groww into the intimal layer (neo-intimal hyperplasia), thus narrowing the diameter of the perfused 

graftt (stenosis). When more than 70% of the perfused diameter is reduced, the stenosis becomes 

hemodynamicallyy significant, causing IC, and graft occlusion is often followed by the formation 

off  a thrombosis at the stenotic site. I f blood flow in the failed graft cannot be restored and 

furtherr bypass surgery is not possible, then limb perfusion may, in some cases, be so poor that 

thee limb cannot remain viable and amputation is required. Successful prevention of graft failure, 

andd thus, the need for surgical reintervention, is of major clinical and economic importance. 

Occlusionn rates vary between 15 and 75 %, depending on the various risk factors described 

above.. In addition, in patients with lower limb atherosclerosis, platelet aggregation is frequently 

increased.. Moreover, the body's physiological stress response to surgery is to cause a 

prothromboticc state. The intensity of platelet uptake by graft material has been shown to be 

inverselyy related to graft patency at one year. In animal experiments, antiplatelet drugs, when 

startedd before bypass surgery, have been shown to increase patency in artificial grafts when 

comparedd with no treatment. 

Too prevent graft occlusion, patients are usually treated with either an antiplatelet or 

antithromboticc drug, or a combination of both. It is unknown which regimen is optimal to 

preventt infrainguinal graft occlusion. The aim of this analysis was to evaluate whether antiplatelet 

treatmentt in patients with chronic P A OD undergoing infrainguinal bypass surgery improves 

graftt patency, limb salvage and survival by performing a meta-analysis of randomized clinical 

trials. . 
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Methods s 

Oifectires Oifectires 

T oo determine the efficacy of pharmacotherapy using antiplatelet drugs in patients with lower 

l imbb atherosclerosis undergoing femoro-popliteal and femoro-distal bypass grafting. Outcomes 

wil ll  include the overall success of therapy (graft patency and limb salvage rates) and 

complicationss of treatment. 

CriteriaCriteria for considering studies studies for this renew 

TypesTypes of studies Trials in which participants have been randomly allocated to receive antiplatelet 

therapyy or placebo; one antiplatelet regimen or another, or antiplatelet therapy compared to an 

alternativee treatment. Trials using alternation were included and considered as quasi-randomised 

control ledd trials. 

TypesTypes of participants Al l patients undergoing femoro-popliteal or femoro-distal bypass grafting for 

thee treatment of intermittent claudication or critical limb ischemia. Patients undergoing bypass 

surgeryy for trauma were excluded. Quality control measures to assess the bypass grafts such as 

angioscopvv and angiography or duplexsonography, the graft material used, the sites of proximal 

andd distal anastomosis and the patient's risk factors for graft occlusion were recorded. 

TypesTypes of interventions Antiplatelet therapy versus placebo; one antiplatelet regimen versus another, 

orr antiplatelet therapy versus alternative treatment. The type of therapy, dosage, time of starting 

comparedd with surgery (pre- or postoperatively), and duration of the therapy were recorded. 

TypesTypes of outcome measures 1. Primary graft patency - patency rates after surgery with no further 

interventionn as determined by clinical examination, measurement of the ankle-brachial index 

(ABP1),, duplex ultrasonography, and angiography. 2. Assisted primary patency - patency rates 

afterr intervention to improve blood flow in a graft which has not occluded 3. Secondary graft 

patencyy - patency rates following secondary intervention to restore blood flow to the graft 

4.. Objective assessment of lower limb blood flow - ankle-brachial pressure index, exercise 

tolerancee test 5 Patient's quality of lif e 6. Limb salvage rate - survival rates with limb intact 

7.. Incidence of other cardiovascular events and mortality 8. Side effects of treatment 

SearchSearch strategy for identification of studies 

T hee search strategy was that adopted by the Cochrande Review Group on Peripheral Vascular 

Diseases.. In addition, the following were reviewed: 
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1.. Reference list of papers resulting from this search. 

2.. The National Library of Medicine's M E D L I N E database systematically searched from 1966 -

19999 using the terms 'antiplatelet' and 'arterial surgery' 

3.. EMBASE searched from 1980 - 1999 using the same terms. 

4.. Proceedings from the following vascular surgical society meetings (Vascular Society of Great 

Britainn and Ireland, European Vascular Surgical Society, Nor th American Society of Vascular 

Surgery). . 

5.. Authors of published trials were contacted to enquire if they were aware of any unpublished 

trials. . 

MethodsMethods of the review 

Thee rewievers independently selected which trials were suitable for inclusion in the review. 

Disagreementss were resolved by discussion. The methodological quality of each trial was 

assesessedd independendy by two reviewer using the checklist provided by the Peripheral Vascular 

Diseasess Collaborative Review Group, with emphasis on concealment of randomisation. Each 

triall  was given an allocation score of A (clearly concealed), B (unclear if concealed), or C (clearly 

nott concealed) and a summary score A (low risk of bias), B (moderate risk), or C (high risk). 

Trialss scoring A were included and those scoring C were excluded. For a trial scoring B, an 

attemptt was made to obtain information by contacting the author. In the abscence of concensus 

overr the inclusion of a trial, a third opinion was sought. 

Forr each trial,the number of patients originally allocated to each treatment group was 

extractedd from the data and an intention-to-treat analysis was performed. 

Dataa collection on each trial included inclusion and exclusion criteria, patient details (age, gender, 

co-morbidity),, severity of arterial occlusive disease (as determined by ankle brachial pressure 

index,, ABPI, and the European Consensus defininition of critical limb ischemia), type of graft 

(autologouss vein, artificial, human umbilical vein, composite graft), level of proximal graft 

anastomosiss (common superficial femoral artery) and distal anastomosis (above knee popliteal, 

beloww knee popliteal, distal arteries), type of antiplatelet therapy used (dose, commencement of 

therapyy relative to surgery, duration of therapy, compliance), and outcome (as mentioned in 

sectionn 'criteria for considering trial for review"). The treatment and control groups were 

comparedd for important prognostic factors. If any of the above data were not available further 

informationn was sought from the author. If possible, results of individual trials were combined in 

aa common odds ratio, using a fixed effect model. The 95% confidence interval of the effect sizes 

weree calculated. 
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Alethodo/qgicafAlethodo/qgicaf quality of included studies 

Randomisationn was clearly concealed (score A) in 10 of 18 (55%) studies, while the potential for 

biass was lowest (summary score A) in 7 of the 18 (39%) trials. In general, data presentation was 

nott separated for graft types, and number of grafts were frequently different from the number of 

patients,, without appropriate documentation. AH data were extracted including those patients 

thatt stopped drug administration for adverse effects or because they were lost to follow-up, to 

alloww for an intention-to-treat analysis. Figures for graft failure were calculated from the survival 

curves,, if raw data were not reported or unavailable after contacting the authors. 

Results s 

DescriptionDescription of studies 

Off  all eligible trials 181"18 studies could be included in this analysis, while 7 trials'2*34 had to be 

excludedd because of one or more of the following reasons: lack of control group, no 

randomisation,, retrospective study or selection or performance bias. Ehersman et al (1977) 

includedd a heterogenous cohort of patients treated on either the aorto-iliacal, femoro-popliteal, 

orr both segment with either thrombendarterectomy or with a venous or prosthetic bypass. 

Resultss were not presented separately for patients treated with infrainguinal bypass surgery; 

consequentlyy the study could not be included in our analysis. The studies are described in detail 

inn the appendix. 

11 ASPIRIN (ASA) OR ASPIRIN/DIPÏTUDASIOL (ASA/DIP) VERSUS NO ASPIRIN 

Sevenn trials could be included (Clyne CA 1987, Donaldson 1985, Franks 1992, Goldman 1984, 

Greenn 1982, Kohier 1984, McCollum 1991) to study the effect of ASA or ASA/DIP on 

infrainguinall  bypass patency, with a total of 1094 patients randomised to the treatment (n = 572) 

orr to the control group (n = 522). Odds ratio for primary occlusion at 12 months for all grafts 

wass 0.58 [0.44, 0.77)] , showing a positive, statistically significant effect of ASA on infrainguinal 

graftss within one year (Figure 1). When subgroup analysis was performed for venous grafts alone 

includingg 3 trials (Clyne CA 1987, Franks 1992,McCollum 1991), this effect was attenuated to 

ORR [95%C1 fixed] 0.67 [0.48,0.94]. This attenuated effect of ASA became even more evident, 

whenn ORs were calculated for timepoints 1, 3, 6, and 24 months postoperatively with respective 

valuess of 0.77 [0.28, 2.10], 0.85 [0.54, 1.34], 0.88 [0.59, 1.31], 0.78 [0.56, 1.09]. Subgroup analysis 

forfor prosthetic grafts, however, showed a much stronger positive and statistically significant effect 

off  ASA on primary patency, as calculated from 4 RCTs (Clyne CA 1987, Donaldson 1985, 

Goldmann 1984, Green 1982), at all timepoints, 1, 3, 6, and 12 months (OR 0.22 [0.10, 0.50], 0.33 
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[0.17,, 0.68], 0.23 [0.13, 0.42], 0.22 [0.12, 0.38]). Amputation could not be evaluated as a 

secondaryy outcome, due to missing data. 

FigureFigure 1. ASA or ASA/DIP versus no ASA: Primary occ/usion in a//grafts at 12 months reported 

inin the publication 

Study y ASA/DIP P 

n/N N 

Nothing g 

n/N N 

ORR (95% CI ) OR (95% CI) 

Clynee ASA/DIP 11/69 22/62 

Donaldsonn ASA/DIP 4/32 15/33 

Frankss ASA/DIP 6/80 9/65 

Goldmannn ASA/DIP 8/22 18/31 

Greenn ASA/DIP 6/32 10/17 

Kohierr ASA 22/51 17/51 

McCollumm ASA 63/286 74/263 

0.366 [0.16, 0.79] 

0.211 [0.07, 0.60] 

0.511 [0.17, 1.48] 

0.433 [0.14, 1.26] 

0.177 [0.05, 0.58] 

1.511 [0.68, 3.34] 

0.722 [0.49, 1.06] 

Total l 120/572 2 165/522 2 0.588 [0.44, 0.77] 

.11 .2 1 

Favourss treatment 
55 10 

Favourss control 

Analysiss for cardiovascular events, was possible for 4 trials (Clyne CA 1987, Donaldson 1985, 

Greenn 1982, McCollum 1991) including 811 patients; thereby, ASA or ASA/DIP had a slight, 

statisticallyy non-significant protective effect on postoperative myocardial infarction or stroke 

(ORR 0.74 [95 % CI 0.49, 1.13]). Gastrointestinal side effects as evaluated in 966 patients (Clyne 

CAA 1987, Donaldson 1985, Goldman 1984, Green 1982, Kohier 1984, McCollum 1991) were 

increased,, but not statistically significandy, in patients receiving aspirin (OR 1.44 [95 % CI 0.92, 

2.24]).. OR for postoperative mortality was 0.82 [95 % CI 0.52, 1.23], showing a slight tendency 

inn favour of ASA or ASA/DIP. Major bleeding was not statistically significandy increased, as 

evaluatedd in 2 trials (Green 1982, McCollum 1991, OR 1.88 [95 % CI 0.85, 4.16]. 
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2u4SPIRIN2u4SPIRIN (ASA) OR ASPIRIN/DIPYRIDAMOL (ASA/DIP) VERSUS 

PENTOXIF)PENTOXIF) 7JJNE (PTXJ 

Thee effect of PTX on graft patency compared to ASA or ASA/D I P treatment could only be 

evaluatedd in a formal analysis from two RCTs (Lucas 1984, Raithel 1987) at 6 months 

postoperatively.. Thereby, 78 patients were assigned to ASA or A S A / D I P treatment and 73 to 

P TXX with an OR of 1.40 [0.63, 3.11], showing an equal or slightly favouring, non-significant 

effectt of PTX on primary graft patency. At other timepoints, only the study of Raithel provided 

raww data, showing a similar effect on graft patency of both drugs (OR 1.00 and 0.92). 

3.3. ASPIRIN/'DIPÏ RIDAMOE (ASA/DIP) I ERSUSINDOBUFEN' (IND) 

Thee single eligible RCT (D' Addato 1992) comparing ASA/D I P versus I N D in 113 infrainguinal 

P T FEE grafts (57 randomised to ASA/DI P and 56 to IND) , showed a favourable effect of I N D 

att 3 months postoperatively on graft patency, which did not reach statistical significance (OR 

1.644 [0.52, 5.20]). This effect was attenuated within one year postoperatively to OR 1.33 [0.62, 

2.90], , 

4.4. ASPIRIN/DIP} RIDAMOE IERSUS l-TCA 

I nn the two studies (BOA 2000, Schneider 1979), primary patency for all grafts including 1356 

patientss in the coumarin group and 1385 in the ASA group 3, 6, 12, and 24 months 

postoperativelyy showed almost no difference for coumarin versus ASA (OR 0.89 [95% CI 0.69, 

1.15],, OR 0.99 [95% CI 0.81, 1.22], OR 0.92 [95% CI 0.77, 1.11], OR 0.91 [95% CI 0.77, 1.08]). 

Intention-to-treatt analysis for venous grafts included 814 patients randomised to coumarin 

treatmentt versus 823 to ASA. The effect of ASA alone or with a combination of ASA and D I P 

onn patency rates was statistically significantly inferior to VK A (OR 95% at 3 months 0.66 [0.46, 

0.93],, 6 months 0.71 [0.53,0.95], 12 months 0.65 [0.49, 0.85], 24 months 0.59 [0.46-0.76]). For 

patientss treated with an artificial conduit, a group that has been analysed only by the BOA 

trialistss (542 in coumarin group versus 562 in ASA group), a statistically significantlv stronger 

effectt of ASA was found in comparison to VK A (OR 95%. at 3 months 1.32 [0.89,1.95], 6 

monthss 1.47 [1.08,1.99], 12 months 1.33 [1.02,1.74], 24 months 1.41 [1.11,1.80]). 

Thee two trials did not report data on limb salvage and survival suitable for a formal meta-

analysis.. However, in the BOA 2000 trial l imb amputation had to be performed in 100 (7.5%) 

coumarinn treated and 110 (8.3%) ASA treated patients, whereas haemorrhage necessitating 

hospitall  admittance was reported for 108 (8.1%) and 56 (4.2%) patients, respectively, in these 

groups.. In the Schneider 1979 trial adverse effects were reported for 2 patients (0.6%) stopping 

coumarinn treatment for bleeding complications, and 13 patients (21%) stopping aspirin for 

differentt reasons. Three patients of each group died within 2 years. Major haemorrhage requiring 

hospitall  attendance in the BOA 2000 trial was reported with 119 (9%) in the oral anticoagulant 
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groupp versus 59 (4.5%) in the aspirin group. No data were reported for assisted primary patency 

orr secondary patency rates. 

SASPIRIN/DIPYRIDAMOLSASPIRIN/DIPYRIDAMOL (ASA/DIP) VERSUS LOW MOLECULAR WEIGHT 

HEPARINHEPARIN (LMWH) 

Inn the 94 patients randomised to LMWH and the 106 patients to ASA/DIP, there were 12 and 

211 occlusions at six and 12 months, respectively, in the LMWH group, and 30 and 38 

occlusions,, respectively, in the ASA group. Thus, odds ratios at 6 and 12 months were 0.60 [0.29, 

1.27]]  and 0.84 [0.47, 1.51], showing a statistically non-significant positive effect for LMWH. 

Ninee patients in the LMWH group (4 with patent grafts) and 2 in the aspirin group died during 

follow-up.. No major bleedings or adverse events occurred. 

6.6. PENTOXIFILLYNE (PEK) VERSUS NOTHING 

Dataa extracted from the one included trial refers to 50 patients, showing a strong positive effect 

off  PTX on primary patency in venous femoropopliteal graft at 6, 12, and 24 months 

postoperativelyy with OR 0.18, 0.18, 0.09 [0.01, 4.04]. However, this effect was not statistically 

significant,, probably due to the small number of patients. 

7.7. TICLOPIDINE (TIC) VERSUS NOTHING 

Intention-to-treatt analysis of the two trials (Becquemin 1997, Shionoya 1990) including 285 

patientss delivered evidence for a strong significant effect of TIC on venous bypass patency at 6, 

12,, and 24 months postoperatively with OR 0.32 [95% CI 0.14, 0.70], 0.41, [0.22, 0.79] and 0.37 

[0.21,, 0.64]. This effect was mainly due to the data from the Becquemin trial that contributed 243 

off  the 285 patients, whereas the Shionoya trial (42 patients) showed equal effects for TIC and 

placeboo at 1, 6, and 12 months; however,a positive effect was also seen in this trial 24 months 

postoperatively. . 

8.8. ILOPROST VERSUS NOTHING 

Intention-to-treatt analysis for primary graft patency for all grafts showed a protective effect of 

Iloprostt at 3 days and 3 months postoperatively, but no longer at 12 months (OR 0.66 . [95 % CI 

0.40,1.07],, 0.58[0.40,0.85], 0.97[0.69,1.37]. Subgroup analysis for venous and prosthetic grafts 

showedd a strong positive effect early postoperatively in prosthetic grafts (3 days OR 0.16[0.04, 

0.64]),, which was not present any more after one year (0.94[0.40, 2.18]; this effect was not seen 

inn venous grafts (OR 0.85[0.50, 1.46], 0.52 [0.34, 0.81], 0.95[0.65,1.39]. 
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9.9. SULFINPÏTL4ZON VERSUS NOTHING 

Wee included all 46 patients receiving a venous femoropopliteal tnpass in an intention to treat 

analysis.. In both groups 4 graft failures were observed. Al l occlusions occurred within the first 3 

monthss postoperatively. Consequently, the OR for primary patency at 3 months postoperatively 

wass 1.0 [0.22,4.59]. 

D i s c u s s i o n n 

I nn the present meta-analysis the effect of postoperatively administered antiplatelet treatment was 

evaluatedd in P A OD patients receiving infrainguinal bypasses. Thereby, it was shown that 

antiplatelett treatment with aspirin (ASA) or a combination of ASA and dipyridamole (ASA/DIP) 

hass an overall positive effect on primary patency 12 months postoperatively (OR 0.58 [95% CI 

0.44,, 0.77]). Interestingly, the size of the effect differed between patients receiving either artificial 

orr venous grafts. Thus, when analysis was limited to the subgroups receiving artificial (PTFE or 

Dacron)) grafts, this effect was statistically significant at timepoints 1, 3, 6, and 12 months 

postoperativelyy with OR 0.22 [95% CI 0.10, 0.50], 0.33 [0.17, 0.68], 0.23 [0.13, 0.42], 0.22 [0.12, 

0.38]),, respectively. I n contrast, the effect of A S A / D I P in patients receiving venous bypasses 

wass clearly less (OR 0.77 [95% CI 0.28, 2.10], 0.85 [0.54, 1.34], 0.88 [0.59, 1.31], 0.78 [0.56, 

1.09]).. The effect on cardiovascular events including myocardial infarction and stroke as 

performedd in 4 trials (811 patients) showed a slight, statistically non-significant protective effect 

forr patients treated with ASA or ASA/DIP. Gastrointestinal side-effects and bleeding were not 

increasedd in the ASA or A S A / D I P group. Ticlopidine (TIC), another agent preventing platelet 

aggregation,, was evaluated in two trials including 285 patients undergoing venous bypass surgery 

(Becqueminn 1997, Shionoya 1990). Primary patency was significandy improved at 6, 12, and 24 

monthss postoperatively with an OR of 0.32 [0.14, 0.70], 0.41, [0.22, 0.79] and 0.37 [0.21, 0.64]. 

Thus,, T I C seems to be the only antiplatelet agent achieving as favourable an effect on venous 

graftt patency, as it was found for the treatment with vitamin K antagonists (VKA ) ( BOA 2000, 

Schneiderr 1979). Unfortunately, the trials did not include a subgroup for artificial grafts. For 

otherr agents (Pentoxifylline, Indobufen, and Iloprost) data are inconclusive. 

A S A / D I PP was compared with pentoxifylline (PTX) in 151 patients treated with a venous or 

artificiall  bypass, but the number of patients included in these trials was to small to provide 

conclusivee evidence. However, a comparison of A S A / D I P with VK A was possible in a large 

groupp of patients. Results indicated that overall there was no difference between the drugs. But, 

inn accordance with the effects size of ASA/DI P on graft patency, there was a difference in 

relativee effect of ASA alone or ASA/DI P on patency rates, which was statistically significantly 

inferiorr to VK A (OR 9 5% CI from 3 to 24 months 0.66 [0.46, 0.93], 0.59 [0.46-0.76]). The effect 

44 44 



onn patients treated with an artificial conduit showed a statistically significantly stronger effect of 

ASAA in comparison to VKA (OR 95% at 3 months 1.32 [0.89,1.95], 6 months 1.47 [1.08,1.99], 12 

monthss 1.33 [1.02,1.74], 24 months 1.41 [1.11,1.80]). 

AA possible pathophysiological mechanism explaining these results could be, that tissue factor 

(TF)) expression, is enhanced in a saphenous vein segment that is placed into a high pressure 

arteriall  system20,21. Consequendy, as TF is die strongest activator of the extrinsic coagulation 

cascade,, local thrombin generation on the vulnerated graft endothelium is increased. Thus, VKA 

couldd be more potent in keeping the venous graft patent. On the other hand, prosthetic grafts are 

knownn to induce platelet deposition to a higher extent than venous grafts; this effect is inhibited 

byy ASA or DIP22,21. However, one exception has to be noted, i.e. that TIC reached a good effect 

onn venous graft patency, which is comparable to that achieved by VKA . One reason for this 

strongerr effect could be, that TIC as a thienopyridine functions differendy than ASA, since its 

metabolitess are noncompetitive antagonists of the platelet ADP receptor. Thus, by inhibiting the 

ADPP induced platelet activation, TIC might not only attenuate platelet aggregation and 

activation,, but also platelet induced coagulation" . 

Inn conclusion, according to the results of our meta-analysis, the administration of platelet-

inhibitorss such as ASA, ASA/DIP, Ticlopidine, or PTX, will result in improved venous and 

artificiall  graft patency compared to no treatment. However, subgroup analysis for graft-type, i.e. 

venouss versus PTFE or Daflon, shows that patients receiving a prosthetic graft will benefit more 

fromm ASA or ASA/DIP administration than those treated with a venous graft. For further 

improvementt of antiplatelet therapy in venous grafts, it might be worth, to combine aspirin and a 

thienopyridine,, such as for example clopidogrel, which has already been shown to be effective in 

patientss suffering from myocardial infarction2"1 or being submitted to coronary stenting 6' . Thus, 

combinedd antiplatelet therapy of clopidogrel and aspirin in secondary prevention of venous 

infrainguinall  bypass surgery might be the most promising strategy in the future. 
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Appendix x 

1.ASPIRIN1.ASPIRIN (ASA) OR ASPIRIN/DTPYRIDAMOL (ASA/DIP) VERSUS NO ASPIRIN 

Clyne2 2 

Randomizedd clinical trial including 148 femorodistal bypasses. Unfortunately, all data are reported on a 

bypasss rather than patient level. Since it was considered a minor source of bias (8 of 140 received two 

grafts)) die data were used as reported. Of the 148 grafts 70 were randomized to the control group 

receivingg no antiplatelet or anticoagulant therapy and 78 to the treatment group. 98 of the patients were 

operatedd for rest pain, 42 for claudication. Active treatment consisted of 300 mg ASA and 200 mg DIP 

b.dd for 48 hours preoperatively and was continued for six weeks after surgery. All patients received 

heparinn perioperatively. Among the bypasses were 93 autogenous vein (44 controls and 49 treated) and 55 

prostheticc including PTFE, Dacron and umbilical vein (26 controls and 29 treated). Primary endpoints 

weree graft failure, limb loss, death, and 12 months follow-up. Graft patency was assessed clinically and by 

Dopplerr ankle blood pressure before discharge, at 1, 3, 6, and 12 months postoperatively. Arteriography 

wass performed when further operative treatment was considered. Allocation Score B, summary score B. 

Donaldson3 3 

Randomizedd double blind clinical trial of 65 patients (52 males, 13 females) receiving 73 femoro-popliteal 

Dacronn bypass grafts (38 placebo versus 35 treatment). Patients in the treatment group (n = 33) received 

direee times daily 330 mg ASA and 75 mg DIP, whereas those in the control group (n = 32) received 

placebos.. Therapy was started preoperadvely and continued for 12 months postoperatively. All patients 

receivedd heparin intraoperativelv. Ten distal anastomoses were implanted. Assessment of graft patency 

wass performed by a standardised treadmill test, ankle/brachial systolic pressure index (ABPI), Doppler 

ultrasoundd and by palpation at 3, 6, 9, and 12 months postoperatively. Plasma drug levels were measured 

forr ASA and DIP. Patients were excluded from the study if they had a history of dyspepsia, peptic 

ulcerationn or hypersensitivity to ASA or DIP. For the formal meta-analysis, the number of patients was 

includedd (not the number of grafts), and graft failures counted as reported for each group at die different 

time-points.time-points. Allocation score B, summary7 score B. 

Franks4 4 

Multicenterr randomized placebo-controlled trial including 80 patients allocated to ASA/DIP and 65 to 

placebo.. All patients underwent venous femoro-popliteal bypass surgery. A dose of 300 mg ASA and 150 

mgg DIP twice daily was administered in the treatment group. Only patients with a patent graft at 6 

monthss postoperatively were included into the study. Graft patency was assessed three monthly in the 

firstt year and six monthly from the second to the fifth year by clinical investigation, doppler or duplex 

ultrasoundd and if indicated by angiography. Allocation score A, summary score A. 
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Goldmans s 

Randomizedd placebo-controlled clinical trial including 53 patients (43 male, 10 female) for femoro-

popliteall  Dacron or PTFE grafts, 31 patients were allocated to placebo and 22 patients were allocated to 

ASA/DI PP in a regime of 300 mg ASA once and 75 mg DIP 3 times daily on 31 to matching placebo. 

Therapyy was started 48 h before surgery and continued for 12 months. Graft patency was assessed in 

monthlyy follow-up yisits up to one year based on reported symptoms, palpation, directional Doppler, and 

isotopee angiography. Allocation score A, summary score A. 

Green0 0 

Randomizedd double-blind clinical trial including 49 patients undergoing infrainguinal PTFE bypass 

surgery.. Patients were randomized to either placebo (n = 17), to ASA alone (n = 16), or to ASA/DIP (n 

== 16). Treatment was with 325 mg ASA once daily, or 325mg ASA once daily combined with 75 mg DIP 

threee times per day. Most of the patients (88 and 87%) underwent surgery for critical limb ischemia. 

Exclusionn criteria were a pre-existing infrainguinal autogenous saphenous vein bypass, concomitant 

infloww disease, hypersensitivity to ASA or DIP, platelet or clotting abnormalties, gastrointestinal 

disturbances,, bleeding tendencies, required medication with ASA for other reasons. Medication was 

startedd 48 hours preoperatiyely and continued for one year. Follow-up yisits were eyery 3 months, or 

whenn problems arose, until death or withdrawal or for at least one year. Primary graft occlusion, 

withdrawal,, and death were considered as treatment failures. Graft patency was assessed by clinical 

examinationn and ABI change. Allocation score A, summary score A. 

Kohier r 

Randomizedd double-blind clinical study performed from 1978 to 1982. In total 88 patients, 34 males and 

100 females in each group, scheduled for infrainguinal saphenous yein or PTFE bypass surgery, received 

1022 grafts (51 grafts in each group) and were randomised to either treatment with ASA or placebo. Mean 

agee was 66 years in both groups. Exclusion criteria were concomitant inflow disease, hypersensitivity to 

ASAA or DIP, gastrointestinal bleeding, recently taken platelet-active drugs or anticoagulants for any 

reason,, or geographical inaccessibility. Two thirds of the patients were operated for critical limb ischemia. 

Treatmentt consisted of ASA 325 mg lx/day and DIP 75 mg 3x/day or matching placebos. Medication 

wass started on the first postoperative day and continued for two years. Graft patency, the primary 

endpoint,, was assessed at three and six weeks, further at 3, 6, 12, 18, 24 months postoperatively by 

evaluationn of clinical symptoms, palpation of the graft, ABI assessment, and if indicated by angiography. 

Allocationn score A, summary score B. 
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McCollum8 8 

Multicenterr randomized double-blind clinical study performed between 1984 and 1989, in which 286 

patientss undergoing infrainguinal venous bypass surgery were randomised to receive ASA/DIP and 263 

placebo.. Randomisation was performed by identically looking medication and placebo capsules in badges 

off  10, with numbered containers. Mean age of the patients was 66 years, 75 percent of all were males in 

bothh groups, and 60 percent of the patients were operated for limb ischemia. Treatment with ASA/DIP 

wass at a dose of 300 mg and 150 mg 2x/d, repectively, starting 48 h before surgery until indefinitely. 

Primaryy endpoints were graft occlusion, myocardial infarction and stroke. Patency assessment was 

performedd by pulse palpation, Doppler signal or duplexsonography, DSA, isotope angiography at 3-

monthlyy intervals during the first year, and 6-monthly for 5 years. Allocation score A, summary score A. 

2ASPIBJN2ASPIBJN (ASA) OR ASPIRIN/DIPYRIDAMOL (ASA/DIP) VERSUS PENTOXIFYLLINE 

(PTX) (PTX) 

Lucasi ; ; 

Randomizedd clinical trial including 97 patients undergoing vascular surgery on either the aortoiliac or 

femoropopliteall  level. 49 patients were randomized to ASA/DIP therapy (1050 mg +150 mg daily) and 

488 patients to PTX (1200 mg/d) using a random number table. Data were extracted of those patients 

undergoingg femoro-popliteal venous or artificial bypass surgery. Thus, in our analysis, 14 patients (4 with 

ICC and 10 patients with CLI) were included, who were randomised to ASA/DIP and 19 patients (9 with 

ICC and 10 with CLI), who were randomized to PTX. Mean age was 66 + 10 y and 69 8 years for both 

groupss with 71% and 80% males. ABI values were 0.46  0.27 and 0.33  0.33, reflecting the higher 

proportionn of critical limb ischemia in the PTX group. Graft occlusion within 6 months was the primary 

endpoint,, evaluated by clinical examination, ABPI, treadmill assessment of walking distance, and 

angiography.. Follow-up visits were at 1, 3, 4, and 6 months. Subgroup analysis for graft-type could not be 

performed.. Allocation procedure was concealed: score A, summary score B. 

RaithelHI I 

Randomisedd clinical trial of 118 consecutively treated patients undergoing prosthetic femoropopliteal 

bypasss surgery, randomised to either ASA (59 patients) or PTX (59 patients). Most patients underwent 

surgeryy for critical ischemia (95 % and 97 %). Mean age was comparable in both groups with an average 

off  67 years. Length of graft or run-off was not different in both groups. Treatment consisted of either 

threee times 400 mg PTX daily or three times 500 mg ASA per day, started two days before surgery and 

continuedd for 12 months. Graft patency was assessed by clinical examination, pulses, Doppler pressure, 

andd arteriography when indicated, before and 3, 6, 9, and 12 months postoperatively. Allocation score B, 

summaryy score B. 
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3.3. ASPIRJN/DIPYRIDAMOL (ASA/DIP) VERSUS INDOBUFEN (IND) 

D'' Addato1' 

Multicenterr double-blind randomized clincial trial including 113 patients receiving a PTFR 

femoropopliteall  graft. Among these, 56 patients were randomized to IND and 57 patients to ASA/DIP. 

Meann age was 67 and 66 years, respectively. 66% and 75% underwent surgery for critical limb ischemia. 

Thee administered doses were 400 mg IND daily or 900 mg ASA combinded with 225 mg DIP, started 

twoo davs before surgerv and continued for 12 months. Graft-patency was assessed by angiography six 

dayss and 12 months postoperatively, and even- three months by physical examination, Doppler 

ultrasoundd measurements on the graft, followed by angiography if indicated. Allocation score A, summary 

scoree A. 

4.4. VKA VERSUS ASPIRIN/DIPYRIDAMOL 

Schneiderr 197912 

Open,, randomized clinical trial performed from 1974 to 1978. Patients underwent either femoropopliteal 

thrombendarterectomyy or femoro-popliteal venous bypass surgery. Of a total of 213 patients 91 were 

randomizedd to a femoro-popliteal venous bypass. All patients were treated with therapeutic doses of 

heparinn and coumarins in the first 1-2 postoperative weeks and were then randomly allocated to either 

coumarinss (Quick, aim 25 30%) or ASA, or ASA/DIP. Follow-up period was two years with three 

monthlyy visits during the first year and six monthly contacts in the second year. Graft patency was 

assessedd angiographicallv before discharge, and hereafter by evaluation of segmental oscillography. A fall 

off  the systolic pressure of at least 20 mmHg required an angiography. Drug assessment was performed by 

measurementt of prothrombine time for coumarins and ASA levels in urine. Death and bleeding 

complicationss were recorded. Allocation score B, summary score B. 

BOAA 2000'-1 

Multicenter,, open randomized clinical trial including 2690 patients undergoing infrainguinal bypass 

surgery,, of whom 1339 were assigned to coumarin-denvatives (phenprocoumon or acenocoumarol) and 

13511 to ASA 80 mg daily started within five days after surgery. Intended 1NR (international normalized 

ratio)) range was 3.0-4.5. Follow-up was at 3 and 6 months, and hereafter even- six months for a mean 

observationn time of 21 months. Both venous and artificial bypasses were employed. Primary endpoint 

wass graft patency, assessed clinically and with doppler or duplex sonography and by arteriography if 

indicated.. Secondary endpoints were vascular death, myocardial infarction, stroke, amputation, vascular 

inten-ention,, major haemorrhage. Allocation score A, summary score A. 
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5.. ASPIRIN/DIPYRIDAMOL (ASA/DIP) VERSUS LOW MOLECULAR VPEIGHT 

HEPARINHEPARIN (LMWH) 

Edmondson14 4 

Openn randomized clinical trial in patients undergoing femoropopliteal bypass grafting, of whom 94 were 

randomisedd to 2500 IU LMWH (Fragmin) once daily subcutaneously and 106 to 300 mg ASA and 100 

mgg DIP, both three times per day for three months. On the 7th postoperative day patients were assessed 

forr graft occlusion, wound infection, bleeding, and death. Total follow-up was one year with, visits at 1,3, 

6,, and 12 months. Graft patency was evaluated clinically and by AB1, if indicated supplemented by 

arteriographyy or duplexsonography. Allocation score B, summary score B. 

6.6. PENTOXIFTLLYNE (PTX) VERSUS NOTHING 

Angelides15 5 

Double-blindd randomized clinical trial including 92 patients undergoing peripheral venous bypass surgery 

assignedd to either PTX (n = 45) or placebo (n = 47). The randomisation procedure was not specified. A 

dailyy dose of 400 mg PTX was administered, initially during surgery through an artery, followed by oral 

administrationn for 2 years. Mean age was 62 years in both groups. Graft patency was assessed clinically by 

exercisee test, Doppler ultrasound for flow detection and pressure measurement, followed by an 

angiographyy if indicated at 1 and 6 months and at 1 and 2 years postoperatively. Allocation score B, 

summaryy score B. 

7.. TICLOPIDINE (TIC) VERSUS NOTHING 

Shionoya16 6 

Multicenter,, randomized clinical trial including PVD patients undergoing elective reconstructive lower 

limbb surgerv, randomized to either TIC (112) or to no antithrombotic or antiplatelet therapy (108). 

Amongg these, 42 infrainguinal autogenous vein bypasses were randomly allocated to the TIC (n =41) and 

thee control group (n =41), without specification of the randomisation procedure. Another subgroup 

consistedd of 69 and 63 prosthetic grafts of which results were, however, not presented separately and 

thereforee could not be included in our analysis. Data were reported as numbers of operated segments and 

nott as numbers of patients. Mean age was 65 (treatment group) and 66 (controls) years. Patients mainly 

underwentt surgery for claudication, and only in 26% and 19% for limb ischemia. Patients in the treatment 

groupp received 3 times daily 100 mg TIC, whereas patients in the control group received no medication 

affectingg the coagulation or fibrinolytic system. Duration of therapy was 2 years starting on day one to 3 

postoperatively.. Graft patency was evaluated even- 3 months by AB1 and arteriography if indicated for a 

totall  of three years. Allocation score B, summary score B. 
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Becquemin1" " 

Multicenter,, randomized clinical trial including patients undergoing femoropopliteal or femorotibial 

saphenouss vein bypass surgery. 122 patients were randomly allocated to 250 mg TIC and 121 to placebo. 

Meann age was 67 (TIC) and 68 (control group) years. More than 70% of the patients suffered from critical 

limbb ischemia in both groups. Patient characteristics did not differ between the treatment and placebo 

group,, except for a larger rate of tibial grafts in the TIC group. Randomisation took place between the 

3rdd and 14th postoperative day and continued for two years. Primary endpoint was primary patency at 

twoo years postoperatively. Secondary endpoints were secondary graft patency, death from anv cause, 

nonfatall  myocardial infarction, nonfatal stroke, limb ischemia, mesenteric infarct, amputation of leg or 

thigh.. Allocation was concealed. Allocation score A, summary score B. 

8.8. ILOPROST VERSUS NOTHING 

Iloprostt Bypass1 N 

Multicenterr randomized clinical trial including 517 patients in 21 centers, who underwent femoro-distal 

venouss or prosthetic bypass surgen' from 1990 to 1992. Patients were randomised to either intravenous 

administrationn or Iloprost or placebo (267 and 250, respectively) for 3 days postoperatively. All patients 

weree suffering from critical limb ischemia. Patency, surgical interventions, and clinical outcome were 

recordedd 2, 3, and 14 davs, 6 weeks, 3, 6 and 12 months postoperatively. Allocation score A, summary 

scoree A. 

9.9. SULFINPYRAZON (SP) VERSUS NOTHING 

Combee rg1'1 

Randomizedd clinical trial including 27 patients randomised to SP and 27 to placebo. 23 patients in each 

groupp received a venous graft, 1 and 2, respectively, a Goretcx graft and 3 and 2, respectively, underwent 

thrombendarterectomy.. Therapy was started on the 14th postoperative day and continued for 6 months. 

Thee dose administered was 4 x 200 mg/dav. Graft patency was evaluated by clinical examination, 

includingg AB1 measurement and arterial plethysmography. Allocation score B, summary score B. 
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