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Implication for health policy/practice/research/medical education:
This clinical trial study aimed to find the effect of aspirin in preventing thrombosis of tunneled dialysis catheters and increasing 
catheter survival in dialysis patients. The results of this study showed that the administration of aspirin can be effective in 
increasing catheter survival in dialysis patients and preventing thrombosis of catheters especially in diabetics and male patients.
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Introduction
Complications of vascular access are the most important 
causes of morbidity and hospitalization in dialysis 
patients. A successful dialysis in these patients depends 
on the good function of the vascular access way (1,2). 
The most common complication of vascular access is 
clot formation in their lumens, which is also true about 
central venous catheters that are inserted for dialysis 
(3). Despite various efforts to prevent clots formation in 
catheters such as heparin, this complication still occurs in 

some cases. Prevention of clot formation in the catheters 
lumen is very important and it should start from the time 
of catheter implantation. In previous studies, an increase 
in intravenous catheter’s patency with warfarin has been 
reported (4,5). A pervious study found administration of 
aspirin was effective to prevent clot formation in dialysis 
patients (6). Central catheters that are inserted for dialysis, 
often fail due to clots in the lumen or veins with a 63% 
prevalence (7). Catheter dysfunction is defined as an 
insufficient blood flow to perform dialysis. Enough blood 

Introduction: Central catheters that are inserted for dialysis, often fail due to clots in the lumen or 
veins with a 63% prevalence. Recent studies have shown that aspirin not only acts as an antiplatelet, 
but also causes diminishing oxidative stress and inflammation.
Objectives: The purpose of the study was to investigate the effectiveness of aspirin in preventing 
thrombosis in tunneled dialysis catheters in the internal jugular vein and increasing catheter 
survival in dialysis patients.
Patients and Methods: This randomized clinical trial was conducted on 114 dialysis patients 
who were divided randomly into two matched groups in terms of age and gender. One group was 
treated with 80 mg daily aspirin regimen while other group was treated with placebo. Additionally 
necessary information such as age, gender, cause of renal failure, concomitant diseases like diabetes 
and hypertension, history of cardiovascular disease and stroke, peripheral vascular diseases, 
history of statin use and history of anti-thrombotic drugs were obtained of patients by checklists. 
Results: The incidence of venous thrombosis in the aspirin group was 3.5% and in the control 
group was 14%. The difference was statistically significant (P = 0.001). 
Conclusion: Results showed that administration of aspirin can be effective in increasing catheter 
survival in dialysis patients and preventing thrombosis of catheters especially in diabetics and 
male patients. 
Trial Registration: The trial was approved by the Iranian registry of clinical trials (identifier: 
IRCT20181128041785N1; https://www.irct.ir/trial/35610, ethical code; IR.ARUMS.REC.1397.190).
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flow is defined as 300 cc/min (8). Clotting in the catheter’s 
lumen is a common complication. The average survival 
in dialysis catheters is 73 to 84 days. The most important 
reason for their failure is the formation of clots, while its 
cause is not well-known (9). Recent studies have shown 
that aspirin not only acts as an antiplatelet, but also causes 
diminishing oxidative stress and inflammation (10,11).

Objectives
It may be helpful to administer antiplatelet drugs to 
prevent thrombosis. Due to the relatively high prevalence 
of catheter dysfunction related to thrombosis and the cost 
of catheter replacement on the health system, we decided 
to study the effectiveness of aspirin on the prevention of 
thrombosis of the jugular vein’s tunneled catheter and 
increase the shelf life of the catheter.

Patients and Methods 
Study design
This randomized clinical trial was conducted on 114 
patients who were implanted with a tunneled catheter 
in jugular vein for dialysis. Patients were randomly 
divided into two matched groups in terms of age and 
gender-each of them included 57 cases (Figure 1). One 
group received aspirin and another group received 
placebo which was made by Razi Company, Iran while 
the placebo pills were similar to aspirin in form and 
shape. The average age of patients in aspirin group was 
68.8 ± 9.8 years and in placebo group it was 64.2 ± 11.8 
years and the difference between the two groups was 
not significant. In the placebo and intervention groups, 

34 (45.9%) and 40 (54.1%) patients had hypertension, 
respectively (P = 0.634). Around 58 (50.8%) had a history 
of diabetes mellitus (DM), 46 (40.4%) had congestive 
heart failure (CHF) and 3 (2.6%) patients had a history 
of deep vein thrombosis (DVT). We employed randomize 
blocking method in order to randomize patients. All of 
the patients completed the consent form before the study 
and the patients’ background information including age, 
gender, cause of kidney failure, concomitant disease such 
as diabetes or hypertension, history of cardiovascular 
disease and stroke, peripheral vascular disease, history of 
statins or anticoagulants use were taken from patients to 
determine their probable effect over time on the duration 
of the catheter’s survival in both intervention and control 
groups. 
 Dialysis patients with new permanent catheters were 
included in this study and patients with bleeding leading 
to blood transfusions in the last three months, severe 
proliferative diabetic retinopathy, uncontrolled systolic 
blood pressure above 200 mm Hg and diastolic above 
110 mm Hg, platelet count less than 100 000/µL, INR 
˃1.3 and patients treated with dipyridamole, ticlopidine, 
sulfinpyrazone, clopidogrel or nonsteroidal anti-
inflammatory drugs were excluded. Catheter dysfunction 
from the beginning, catheter infection and previous 
coagulation disorders in patients were contraindications 
to aspirin administration. A catheter was inserted in all 
patients by the same surgeon and the inserted catheter size 
was 14 in all patients. Around 57 patients were treated with 
aspirin regimen which was 80 mg/daily and another 57 
patients were in the placebo group. Patients and medical 
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Figure 1. CONSORT flow diagram. 
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personnel did not know the type of medication prescribed 
in both groups. The number of days of proper function of 
the catheter in both intervention and control groups was 
compared. All patients were observed for six months. 

Data analysis
The data obtained in the study were processed by using the 
IBM, SPSS statistics version 24.0 for Windows statistical 
software package. To determine statistical significance of 
rate of values in two groups, we applied the chi-square test. 
The differences were considered statistically significant at 
significance level of P < 0.05.

Results
The incidence rate of thrombosis in the aspirin and 
placebo groups was  3.5% and 14%, respectively. Also, the 
difference between two groups was significant (P = 0.034; 
Table 1).

Of the total patients, 10 (8.8%) had thrombosis that 
seven patients were male, two in the intervention group 
and five in the placebo group and three patients were 
females, three women in the control group. There was a 
significant relationship between thrombosis and gender of 
patients (P = 0.021). 

 The average hemodialysis sessions among the patients 
with thrombosis in the placebo and intervention group 
were the same and three sessions per week. There was 
no significant association between the effect of aspirin 
in preventing venous thrombosis of the jugular vein 
and increasing the catheter survival by the number of 
hemodialysis sessions per week. Of two patients with 
thrombosis in the intervention group, all had hypertension 
and of the eight patients in the placebo group, six patients 
had hypertension. There was no significant association 
between the effect of aspirin in preventing venous 
thrombosis of the jugular vein and increasing the duration 
of catheter survival in terms of presence or absence of 
hypertension. Among patients with diabetes and the 
individuals who received aspirin, one patient (2%) and 
among patients with diabetes that do not take aspirin, 
seven (12%) patients developed thrombosis, since the 
difference between the two groups was significant. 

Among non-diabetic patients and the individuals 
who received aspirin, one patient (2%) and among non-
diabetic patients that do not take aspirin, one patient (2%) 
developed thrombosis, therefore the difference between 
the two groups was not statistically significant. 

There was no significant relationship between 
thrombosis formation with age or gender (P>0.05). The 

incidence of thrombosis was not related to the number of 
hemodialyses. Likewise, the incidence of thrombosis was 
not associated with the incidence rate of hypertension in 
all groups. 

Discussion
The prevention of the formation of venous thrombosis 
and reduction of incidence of venous thrombosis after 
anti-platelet aggregative drug therapy such as aspirin can 
be played an important role in the patient’s condition and 
quality of life. In this study, the average age of all patients 
was 66.5 ± 11.04 years and the difference between the 
two groups was not significant. In a study which was 
conducted by Mozafar et al, on the efficiency of aspirin 
on double lumen permanent catheter efficacy in end-
stage kidney failure on 180 patients with end-stage renal 
disease who were divided into two groups-control and 
intervention, the mean of catheter survival in two groups 
were compared. The average age of patients in this study 
was 71.1 which was almost equal to the present study (11). 
In the treatment group with aspirin, the mean survival 
time in the group was significantly higher than the control 
group (5.3 ± 4.7 years versus 3.9 ± 2.7 years; P = 0.012), 
which could be related to the significant positive effect 
of aspirin in our study as well. Abdul-Rahman and Al-
Howaish compared warfarin versus aspirin in preventing 
catheter dialysis thrombosis on 58 patients with 20 
patients in the warfarin intervention group, 19 patients 
in the aspirin intervention group and 19 patients in the 
control group. In this study, the average age of the patients 
was 62.3 years, which is similar to the results of the present 
study. Malfunction-free catheter survival in 12 months 
was 75% in the warfarin group, 68.4% in the aspirin group 
and 36.8% in the control group. There was no statistically 
significant difference between the warfarin and aspirin 
groups, while the difference between these groups and 
the control subjects was statistically significant (P = 0.001) 
(8). Our study shows the positive effect of aspirin on 
catheter survival too. The study by Obialo et al, in the 
United States regarding the comparison of warfarin with 
aspirin in dialysis catheter function included 64 patients 
totally with eleven patients in the warfarin intervention 
group, 21 patients in the aspirin intervention group and 
31 patients who were in the control group. The durability 
of the catheter in the group of interventions with 
aspirin, warfarin and control were 91%, 73% and 29%, 
respectively. The age of the patients in this study was 74.6 
years, which may be due to the higher average of patient’s 
age in this study (12). This study is consistent with our 

Table 1. The demographic and clinical characteristics of patients in two groups

Variables
Aspirin Placebo

P value
No. % No. %

Incidence rate of thrombosis 2 3.5 8 14 0.001
History of DVT 2 3.5 1 1.8 0.546
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study and shows the positive effect of aspirin therapy on 
catheter survival too. Likewise Couban et al compared 
the effects of warfarin versus aspirin to prevent catheter 
vein thrombosis in cancer patients. Around 255 patients 
were included in their study who were randomly divided 
into two groups which were matched regarding age and 
gender. The first group was treated with prophylactic 
treatment with 1 mg of warfarin daily and the second 
group was treated with 80 mg of aspirin daily. Patients 
were followed for 90 days and they were considered 
positive if the catheter did not function for the reason of 
thrombosis. After completing the study and analyzing the 
results, no significant difference was found between the 
results of the two groups. The average age of the patients 
was 67.9 years, which was approximately equal to the 
present study (13). In some studies, gender distribution 
was almost proportional and equal and gender did not 
appear to affect the risk of dialysis catheter thrombosis in 
patients (11,13). 

In the study by Couban et al, of 255 patients, symptomatic 
central venous catheter-associated thrombosis was seen 
in 11 (4.3%) of patients while the difference between two 
groups was not statistically significant (4.6% versus 4%, 
P = 0.34) (13). Our patients were dialyzed three times a 
week for four hours. This definition has been conducted 
in other studies like the study of Abdul Rahman et al 
and the study of Obialo et al (8,12). We do not find any 
significant relationship between the effect of aspirin on 
the prevention of thrombosis of the jugular vein catheters 
and increasing the shelf life of the catheters. However 
in some studies, hypertension was more pronounced 
in men and the response to anticoagulant therapy was 
higher in those with hypertension (1,12). Whether aspirin 
really had an effect on high blood pressure is debatable; 
however, in this study we also see that the effect of aspirin 
in hypertensive and non-hypertensive patients was similar 
(2,13). Of 114 patients, 46 had CHF history, 20 of them 
were in the intervention group and 26 patients were in 
the control group but the difference in catheter survival 
between two groups was not statistically significant. The 
relationship between the effect of the aspirin drug and 
the presence of CHF similar to this study wasn’t found in 
any of the similar studies. This statistic was 55% in the 
study of Muzafar et al (11), 48% in the study of Obialo et 
al (12), and 45% in the study of Abdul-Rahman and Al-
Howaish (8). The reason for this difference is probably 
due to the fact that the average age in our study was lower 
and the cardiac output below 40% was considered as the 
definition of heart failure. There was no mention of DVT 
in other studies and it was not possible to compare the 
results. In the study by Abdul-Rahman and Al-Howaish, 
no statistically significant difference between the group 
under intervention with aspirin and warfarin was detected 
(8). In a study by Obialo et al the durability of the catheter 
in the group of interventions with aspirin, warfarin and 

control were respectively 91%, 73%, and 29%. The rate 
of gastrointestinal bleeding in the intervention group 
with aspirin, warfarin and control was respectively 24%, 
18% and zero percent confirming the effect of aspirin 
(12). In a study by Couban et al, a difference between 
aspirin and Plavix as a suitable drug to prevent catheter 
thrombosis was demonstrated; however this study did 
not have a control group (14). In intervention group, the 
effect of aspirin on diabetic patients in our study is clear 
that there was a significant relationship between gender 
and thrombosis formation, the effect of aspirin on the 
prevention of venous catheter thrombosis and increased 
catheter survival due to the presence or absence of 
diabetes. The incidence rate of thrombosis in the aspirin 
group with 3.5% was significantly lower than the placebo 
group with 14% and the results showed that the aspirin 
was effective in reducing the rate of catheter thrombosis in 
dialysis patients. In a study, Zhang et al, showed that oral 
aspirin can effectively reduce the incidence rate of venous 
thrombosis in breast cancer patients with postoperative 
chemotherapy after peripherally inserted central catheter 
insertion which was in line with our study results.

Conclusion
The effect of aspirin in preventing venous thrombosis of 
the jugular vein and increasing the shelf life of the catheter 
was greater in diabetic patients than others. Finally, use of 
aspirin can be effective in increasing catheter’s survival in 
dialysis patients and prevention thrombosis of tunneled 
catheters of the internal jugular vein. It is recommended 
that another study should be conducted with Plavix and 
placebo in the future with large samples.

Limitation of study
There was no formal limitation in this study but only two 
patients were excluded from the study due to their own 
satisfaction. 
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