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Abstract
Background: There is some evidence for the efficacy of antiplatelet therapies in increasing the vascular access
patency duration or decreasing the thrombosis of arteriovenous grafts.
Objective: To determine the effect of low dose aspirin and dipyridamole on primary patency of arteriovenous
grafts in hemodialysis patients
Methods: This randomized, double-blind, placebo-controlled trial was done at Imam Reza Hospital in Mashhad,
Iran from September 10, 2015 to July 05, 2016. Sixty hemodialysis patients, after the placement of a new
arteriovenous graft, were divided into three study groups which including; Group 1, who received 80 mg aspirin
tablet daily, Group 2 received 80 mg aspirin plus 75 mg dipyridamole daily and Group 3 received placebo daily.
Primary unassisted patency was recorded in follow-up until 12 months and the outcomes were analysed using
one-way ANOVA test.
Results: Primary patency time in Group 1 (Aspirin) was 324.75±147.00 day and for Group 2 (Aspirin +
Dipyridamole) was 399.05±92.09 day and for Group 3 (Placebo) was 383.55±108.23 day. There were no
significant differences between the 3 groups (p>0.05). Successful dialysis was done in 16.7% in Group 1, 37.5%
in Group 2 and 45% in Group 3 from brachial arteriovenous grafts after 1-year follow-up (p=0.746).
Conclusions: In treating dialysis patients, treatment with low dose aspirin and dipyridamole is not effective on
increasing the synthetic grafts primary patency duration.
Trial registration: The trial was registered at the Thai Clinical Trials Registry (http://www.clinicaltrials.in.th) with
the Trct id: TCTR20160920003.
Funding: The authors received no financial support for the research, authorship, and/or publication of this article.
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1. Introduction
Vascular access failure is known as a principal cause of morbidity of end stage renal disease (ESRD) patients.
Hemodialysis vascular access can be provided by central venous catheter, autogenous fistula or arteriovenous graft
(1, 2). Prosthetic vascular grafts are used in hemodialysis patients to connect an artery to a vein in order to pass the
arterial blood flow which is necessary for effective dialysis. These kinds of vascular access are most common in the
United States for patients who are not candidates for creating arteriovenous fistula in upper extremities (3).
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However, the benefits of the grafts are that they are less likely to be dialyzed than fistulas over a period of time and
they are more easily cannulated, but due to the higher likelihood of venous anastomosis stenosis, the chance for
them to be thrombosed is greater (4), so there is a need to use a more expensive procedure to open and maintain
them (5). The most common cause of grafts failure in dialysis patients is thrombosis due to the stenosis (1). The
major reason for vascular access failure is the neointimal hyperplasia which leads to venous thrombosis and stenosis
(6). The efficacy of different pharmacological therapies has been studied in increasing the vascular access patency
duration or decreasing the thrombosis of arteriovenous grafts or fistulas. In 2015, a new edition of Cochrane
Peripheral Vascular Diseases for cases of drug therapies in dialysis patients through arteriovenous fistula or
prosthetic vascular graft was published. In this edition, the use of anti-platelet and anti-coagulant agent in
comparison to placebo were discussed, and according to the result of a meta-analysis study, it is likely that the use of
Ticlopidine (an anti-platelet treatment) in reducing the stenosis, and consequently a longer vascular access patency
has beneficial effects. There is no definitive evidence for the positive effect of these drugs (such as aspirin,
dipyridamole, dipyridamole plus aspirin, warfarin) on placebo in increasing the patency of grafts in dialysis patients
(7). Therefore, we performed a randomized, double-blind, placebo-controlled trial to assess the primary unassisted
patency of newly created arteriovenous grafts with the use of these anti-platelet drugs in ESRD patients.

2. Material and Methods
2.1. Trial design and participants
This randomized, double-blind, placebo-controlled trial was followed-up at the Imam Reza Hospital of Mashhad
University of Medical Sciences between 2013 and 2014. Sixty ESRD patients who underwent placement of a new
brachial arteriovenous graft have been included. The exclusion criteria were patients younger than 20 years old,
pregnancy, and all comorbidities that the use of antiplatelet medication was contraindicated.

2.2. Intervention
They were divided randomly into three studied groups which included; Group 1, who received 80 mg aspirin daily
(n=20), Group 2, who received 80 mg aspirin plus 75 mg dipyridamole daily (n=20) and Group 3, who received
placebo daily (n=20). All synthetic grafts used Gore-Tex 6 mm x 25 cm with end to side anastomosis in brachial
artery and axillary vein anastomosis sites.

2.3. Outcomes
Patients were followed-up monthly after graft surgery to examine the access site; to record access-related
complications. Loss of graft patency was defined by the absence of both a bruit and thrill. Primary unassisted
patency time was recorded in follow-up every each month up to 12 months. Primary unassisted graft patency time is
defined as the first occurrence of graft thrombosis, or other procedure performed to correct a stenosis of 50% or
more of the diameter of the adjacent normal vessel, or other surgical modification of the graft (e.g., for infection)
after graft surgery (8).

2.4. Statistical methods
Statistical analysis was conducted using SPSS17 software (SPSS, Inc., Chicago, IL, USA). Data from each patient
were analyzed according to the patient’s treatment group with the use of Kruskal-Wallis one-way analysis of
variance test (ANOVA test). A p-value <0.05 was considered statistically significant.

2.5. Research ethics
The Ethic Committee of Mashhad University of Medical Sciences confirmed this study. Also the study was
registered in the Thai Clinical Trials Registry (http://www.clinicaltrials.in.th) with the Trct id: TCTR20160920003.
All patients were informed about this study and its complications, and each patient provided written informed
consent before enrolment.

3. Results
In this study, 27 patients (45%) were female and 33 (55%) were male. The mean of patient’s age was 55.69±13.9
years old. There were no significant differences in patient’s demographic characteristic between the three studied
groups. The mean ± SD of primary patency time in Group 1 (Aspirin) was 324.75±147.00 per day and for Group 2
(Aspirin + Dipyridamole) was 399.05±92.09 per day and for Group 3 (Placebo) was 383.55±108.23 per day. There
were no significant differences between the 3 groups (p> 0.05). Primary unassisted patency time in each studied
group is shown in Table 1. There were no significant differences in graft induced complications. Incidence of graft
infection in Group 1 (Aspirin) was 5.6% and in Group 2 (Aspirin + dipyridamole), was 5% in the 1-year follow-up
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(p= 0.460). Also, the incidence of bleeding after dialysis was 10% in Group 2 (Aspirin + dipyridamole) and there
were no haemorrhagic events in Group 1 (Aspirin). The frequency of observed complication in patients’ 1-year
follow-up is seen in Table 2. After one-year follow-up, successful dialysis from brachial arteriovenous grafts was
done in 16.7% in Group 1 (Aspirin), 37.5% in Group 2 (Aspirin + Dipyridamole) and 45% in Group 3 (Placebo)
(p=0.746). Patient’s survival rate was 83% in Group 1 (Aspirin), 83% in Group 2 (Aspirin + Dipyridamole) and
80% in Group 3 (Placebo) (p=0.813).

Table 1. Grafts’ primary unassisted patency time frequency in each studied group.
Primary patency time (days) Group 1 (Aspirin) Group 2 (Aspirin + Dipyridamole) Group 3 (Placebo)
< 90 3 (15%) 0 0
90-180 2 (10%) 1 (5%) 3 (15%)
180-270 2 (10%) 1 (5%) 0
270-360 3 (15%) 1 (5%) 0
>360 10 (50%) 17 (85%) 17 (85%)
Total 20 (100%) 20 (100%) 20 (100%)

Table 2. Frequency of graft induced complications in 1-year follow-up after surgery
Treatment Group Infection Bleeding Still syndrome
Group 1 (Aspirin) 5.6% 0 0
Group 2 (Aspirin + Dipyridamole) 0 10% 0
Group 3 (Placebo) 5% 0 5%
p-value 0.460 0.331 0.707

4. Discussion
The primary cause of vascular access failure is venous stenosis at graft-vein anastomosis which leads to thrombosis.
It has been well characterized that the aggressive neointimal hyperplasia is the main cause of venous stenosis in
arteriovenous grafts (9-11). Currently, procedural intervention such as angioplasty is the principal approach to
maintaining the patency of synthetic grafts after the development of venous stenosis or thrombosis (12). To date, no
effective drug therapy has been reported to prevent neointimal hyperplasia because of the lack of understanding of
the cellular and molecular mechanisms that lead to development of neointimal hyperplasia in hemodialysis patients
(6). Several previous randomized trials of antithrombotic therapies have failed to demonstrate a significant
improvement in the patency of arteriovenous grafts in patients undergoing hemodialysis (13, 14). The results of our
trial failed to show a benefit of the drug, as compared with placebo, for the prevention of thrombosis. There were no
statistical differences in grafts primary patency time when Aspirin or Aspirin with Dipyridamole was prescribed.
Also, frequency of bleeding or other serious adverse events were not increased with the activation of our treatment.
Our findings are not in agreement with the results of similar studies, which show that dipyridamole is beneficial in
patients with new expanded polytetrafluoroethylene (ePTFE) grafts, but similar studies also released a similar result
for the use of aspirin alone that did not reduce the likelihood of thrombosis in ePTFE grafts. Also, neither
dipyridamole nor aspirin had any significant effect on patients with prior graft thrombosis (15). But the results of a
recent study showed that dipyridamole treatment with aspirin in reducing the risk of stenosis and improving the
primary patency of the graft, has significant effects (1). Yevzlin evaluated the relationship between anticoagulant or
antiplatelet medication and vascular access patency including PTFE grafts in a group of hemodialysis patients. His
cohort research findings showed that the antiplatelet agents which include ticlopidine, dipyridamole, or aspirin had a
significant negative association with access patency (16). Also, the results of other valuable studies that investigate
the prescription of aspirin alone or in combination with another antiplatelet drug are in favor of aspirin to increase
the graft’s patency (14, 17). Our hypothesis in this study was that dipyridamole, with direct effect on vascular
smooth muscle, prevents the development of venous stenosis that leads to graft thrombosis (8). However, aspirin
works primarily as an antiplatelet agent and the cumulative effect of these drugs may be more effective in the
prevention of newly grafts dysfunction. Our results show that this effect seems to be dose dependent because the use
of aspirin with or without dipyridamole at their baseline dose (80 mg and 75 mg per day respectively) could not
reduce the loss of primary unassisted graft patency versus placebo. Briefly, the recent studies show that high-dose
aspirin prescription in hemodialysis patients probably improves the patency time of the grafts (1, 18) and the chance
of some related complication, especially bleeding events, increases, which raises concerns about the use of these
drugs (antiplatelet) in this group of patients (19). The benefits and disadvantages of prescribing antiplatelet drugs in
dialysis patients have not yet been identified (19). In several studies, aspirin with low dose (30 mg and 81 mg per
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day) was used as the sole antiplatelet agent in hemodialysis patients, some of them reported an increased risk of
bleeding (20, 21) and some of them reported that there was no increased risk in bleeding as compared with placebo
(18, 22, 23).

5. Conclusions
Our results demonstrated that the prescription of low dose aspirin (80 mg per day) with or without dipyridamole (75
mg per day) did not increase the bleeding events. We conclude, it is difficult to identify any beneficial effect of low
dose aspirin with or without dipyridamole on graft access patency in hemodialysis patients, but if it is necessary to
prescribe an antiplatelet for specific indications, aspirin can be prescribed with low dose without likely risk of
bleeding, related to the patient’s hemodialysis. However, we suggest future projects to investigate the higher dose of
anti-platelet drugs such as aspirin on patency of arteriovenous grafts in ESRD patients.
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