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A B S T R A C T

Background: The complications of vascular access are the most imperative etiology for hospitalization, morbidity and mortality in chronic 
hemodialysis. The most prevalent complication of central catheter is dysfunction due to thrombosis. Aspirin is an anti-aggregative platelet 
drug that may increase the patency of permanent catheters (perm-cath).
Objectives: The aim of this study was to evaluate the role of Aspirin in perm-cath survival.
Patients and Methods: This study included a total of 185 ESRD cases according to the inclusion criteria for perm-cath insertion in hemodialysis. 
One hundred and eighty patients following perm-cath insertion had proper blood flow through perm-cath during hemodialysis. Patients 
were randomly divided between intervention (80 mg/day Aspirin initiated a day following catheter insertion) and control (placebo) groups. 
The average time that the perm-cath was functional was noted. Demographic characteristics included comorbidities and past history were 
also used to address probable influence on perm-cath function and patency.
Results: The mean survival time of the catheter in Aspirin group was significantly higher than the control group (5.3 ± 4.7 month versus 3.9 ± 
2.7 month, P = 0.012). No significant difference in major complications of Aspirin use (such as GI bleeding) was noted between two groups (P = 
0.52). In terms of the patient’s demographic characteristics, those of the female gender and a history of diabetes mellitus were found to have 
significant influence on median survival rate of the catheters (P = 0.021, 0.043 respectively).
Conclusions: These results suggest that Aspirin use following perm-cath insertion might be beneficial for catheter survival. This increased 
survival time might enable patient’s use of AVF maturation for long term dialysis access.
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Implication for health policy/practice/research/medical education:
The complications of vascular access are considered as the most important etiology for hospitalization, morbidity and mortality 
in chronic hemodialysis. The most prevalent complication of central catheter is dysfunction due to thrombosis. However, Aspirin 
is an anti aggregative platelet drug that may increase the patency of permanent catheters (perm-cath). The objective of this study 
was to evaluate the Aspirin role in perm-cath survival.
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1. Background
Hemodialysis catheters play an important role in the 

delivery of hemodialysis to patients for both temporary 
vascular and permanent accesses in patients with long 
term end-stage renal disease (ESRD). During the past 
decades, there has been an emergence of technological 
advancements in the design of dialysis catheters in an 
attempt to reduce catheter malfunction, decrease infec-
tion rates, and improvement of long-term efficiency. 
New improvements in catheter design have led to much 
needed improved catheter performance. Vascular access 
complications are the most important causes in hospital-
ization and morbidity in ESRD patients and the success 
of hemodialysis depends on permanent catheter (perm-
cath) patency and function (1, 2). Furthermore, thrombo-
sis is the most common complication of vascular access 
(2), and perm-cath use for hemodialysis. The annual cost 
of vascular access complications in US almost calculated 
one billion dollars (3). There is no cost analysis data avail-
able about vascular access complications in Iran. Hepa-
rinization can reduce thrombosis in catheters however 
this procedure is also subject to complications. Preven-
tion of these kinds of complications is very important 
and should be noticed when the catheter is first inserted. 
Former studies have showed the effect of Warfarin in in-
travenous catheter perpetuity (4, 5). The other studies 
showed comparable effects from Aspirin in the dialysis 
catheter (6).

2. Objectives
The purpose of this study was to evaluate Aspirin’s ef-

fect on catheter survival in chronic renal failure pa-
tients needed regular dialysis. The use of oral anticoagu-
lant and/or antiplatelet agents as primary or secondary 
prevention of tunneled catheter dysfunction must be 
weighed against their potential adverse effects, and 
should be individualized for each patient (7).

3. Patients and Methods
From June 2009 to June 2010, 185 dialysis patients ar-

rived at Shohada-e-tajrish hospital’s surgical clinic, 
where this study was performed. This study included he-
modialysis patients for whom arteriovenous access may 
be problematic, impossible, or delayed until arteriove-
nous access maturation for dialysis. Perm-cath insertion 
was performed by an experienced vascular surgeon. In 
five patients, there was poor blood flow following perm-
cath insertion during hemodialysis, thus these patients 
were not included. Patients who had absolute contrain-
dication to Aspirin were also excluded. The remaining 
patients were divided randomly into two groups of 90 
patients. Underlying data such as age, sex, etiology of 
chronic renal failure, synchronic disease such as diabetes 
mellitus, hypertension, history of CVA (cerebrovascular 

disease) and IHD (ischemic heart disease), peripheral vas-
cular disease, history of using Statin and anticoagulant 
medications and history of disadvantaged perm-cath in-
sertion were asked for their probable effect assessment 
in two groups. Ninety ESRD patients that were in the case 
group were given Aspirin 80 mg/day on the first day fol-
lowing perm-cath insertion treatment. Indication or con-
traindication of Aspirin use was approved by a nephrolo-
gist in a double blind manner. The other 90 ESRD patients 
that were in the control group were administered a Pla-
cebo. An experienced vascular surgeon attended to a 
dysfunctional perm-cath that needed reinsertion since 
it had not received enough blood flow for acceptable he-
modialysis and also evaluated a systemic infection due to 
a perm-cath’s bacteriemia. Quantitative data revealed by 
mean and qualitative data showed by percent and data 
was analyzed by SPSS version 17.0. For analyzing the quan-
titative variables t-test were operated and chi-square and 
Fisher’s exact tests were used for analyze qualitative vari-
ables. Statistical significant levels in this study were P < 
0.05.

4. Results
From the 185 ESRD enrolled cases in this study, five pa-

tients were excluded due to perm-cath dysfunction. The 
other patients were surveyed, included 101 males (56%) 
and 79 females (44%). Fifty five males and 35 females took 
Aspirin and 53 males and 37 females were in the control 
group that had a placebo. All of patients were over 50 
years old and the average age was 60 years old. In the 
group with the Aspirin prescription the average age was 
60 ± 1 year however in the placebo group was 61 ± 1 year. Ta-
ble 1 reveals the demographic data between the two study 
groups that there is no significant difference between 
these two groups in terms of preventable confounding 
variables. The primary cause of renal failure (ESRD) in 
the patients was diabetes mellitus (73.1%) however the 
second cause was HTN (69.7%). This study demonstrated 
perm-cath survival in prescribed Aspirin group which 
was significantly more than in the control group (5.3 ± 4.7 
months compare with 3.9 ± 2.7 months P = 0.012); also in 
the male patients perm-cath survival rather than female 
cases (4.6 ± 0.4 months compared with 4.49 ± 0.2 months 
P = 0.021). In the diabetic patients, perm-cath survival was 
significantly less than patients without diabetes mellitus 
(4.7 ± 1.1 months compare with 4.3 ± 1.5 months P = 0.043). 
Other underlying variables such as peripheral vascular 
disease history had no effect on perm-cath survival. Com-
plications of using Aspirin such as GI bleeding in melena 
form, hematemesis and any incidental findings during 
endoscopic that demonstrate GI bleeding was seen in the 
patients with Aspirin prescription (32%) and 27% in the 
control group however there was no significant differ-
ence between two groups (P = 0.52).
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Table 1. Demographic Characteristics of Two Groups

Variable With Aspirin (n = 90) Without Aspirin (n = 90) P value

Age, y (mean ± SD) 60 ± 1 61 ± 1.3 0.72

Male (%) 61.1 58.9 0.76

BMI, kg / m2 (mean ± SD) 25.9 ± 2.2 30.1 ± 1.8 0.03

Perm-Cathdysfunction his-
tory (%)

3.3 1.1 0.6

CADa (%) 22.2 21.2 0.86

Heart failure (%) 41.1 36.7 0.54

Peripheral vascular disease 
(%)

12.2 11.1 0.82

HTNamore than 130/80, 
mmHg in two visits (%)

58.9 61.1 0.76

History of stroke (%) 0 0 1

DMa (%) 77.8 75.6 0.72

History of cancer (%) 0 1.1 1

Historyof statin intake 
(mean ± SD)

3.9 ± 0.7 4.0 ± 0.1 0.81

Historyof using new anti-
platelet drug (mean ± SD)

21.1 ± 0.7 27.8 ± 0.1 0.67

Statin using (mean ± SD) 88.9 ± 0.5 93.3 ± 0.2 0.58

Heart valve disease (%) 1.1 0 0.51
a Abbreviations: CAD, coronary artery diseases; DM, diabetes mellitus; HTN, hypertention

5. Discussion
A central catheter in hemodialysis patients is fre-

quently disturbed by thrombosis with prevalence of 
63% (8). Thrombosis may be noted based on its location 
and mechanism of clot formation. Catheter dysfunction 
means inadequate blood flow for hemodialysis however 
300 cc per minute is defined as an adequate blood flow 
(9). Moreover, thrombosis is the most common compli-
cation. The average longevity of catheter reported 73-84 
days and thrombosis is important cause of dysfunction 
in most of studies (10). The etiology of thrombosis in 
catheter has not defined yet, however the cause of throm-
bosis has been defined only in limited cases. The most 
likely cause of thrombosis was clot forming only related 
to activated coagulation cascade due to blood flow disor-
der (11). Furthermore, the main reason of this blood flow 
disorder is the existence of thrombosis within catheter 
lumen or a clot that has surrounded the tip of the cath-
eter (12). When the inadequate heparin is injected within 
the catheter lumen following dialysis, the blood comes 
into the catheter and thrombosis forms in the catheter 
lumen and blocks the catheter. It has been demonstrat-
ed that neointima and thrombosis formed by oxidative 
stress and inflammation are most important in vascular 
access damage (13). The recent study demonstrated that 

Aspirin is an anti-platelet aggregation drug that reduces 
oxidative stress (14) as well as inflammation process (15). 
Furthermore, regarding platelet dysfunction in chronic 
renal failure patients, some studies revealed that the ag-
gregation of platelets increases in dialysis (16, 17). This 
process may be lead to clot formation in dialysis catheter. 
Therefore using an anti-platelet drug may be beneficial 
and prevent a clot formation. Our study outcome sug-
gests the beneficial effect of Aspirin as an anti-platelet 
medication in catheter survival. The same outcome was 
seen in Obialo’s study (6). The widespread use of Aspirin 
is its use as a prophylactic medication in cardiovascular 
disease and has been emphasized as such in different 
clinical trials and meta-analysis (18). The end stage re-
nal disease (ESRD) has a significant correlation with car-
diovascular disease (19). Thus, using Aspirin may have a 
twofold effect in ESRD patients. The findings of our study 
demonstrated that factors such as female gender and 
diabetes mellitus can decrease the odds for perm-cath 
survival despite Liu’s study in which the male gender and 
diabetes have had no relation with arteriovenous fistula 
(AVF) survival (20). These diverse results can be caused by 
the different kinds of AVFs and synthetic catheter struc-
tures, since the pathophysiology of AVF and catheter dis-
orders are different.

In the literature review published in Medline database 
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to 2011, there were no studies about the effects of underly-
ing diseases and cardiovascular risk factors in perm-cath 
survival. Aspirin side effects such as GI bleeding is the 
most important factor for physicians in prescribing the 
medication but in this study there was no significant dif-
ference between complications of Aspirin between two 
groups. Regardless, there are some studies that indicate 
Aspirin usage increases mortality risk (21). Our study 
demonstrates Aspirin usage can increase perm-cath sur-
vival without incurring any important complications, 
but more widespread and multicenter studies are recom-
mended to support this contention.

Acknowledgements
This manuscript has been derived from an undergradu-

ate dissertation by Dr. Majid Samsami under supervision 
of Dr. Mohammad Mozafar and with cooperation of the 
vascular and trauma surgery research center, Shahid Be-
heshti University of Medical Science, Tehran, Iran.

Authors’ Contribution
None declared.

Financial Disclosure
There is no conflict of interest.

Funding/Support
There is no support.

References
1.       Hakim R, Himmelfarb J. Hemodialysis access failure: a call to ac-

tion. Kidney Int.1998;54(4):1029-40.
2.       Windus DW. Permanent vascular access: a nephrologist's view. 

Am J Kidney Dis.1993;21(5):457-71.
3.       Smits JH, van der Linden J, Blankestijn PJ, Rabelink TJ. Coagula-

tion and haemodialysis access thrombosis. Nephrol Dial Trans-
plant.2000;15(11):1755-60.

4.       Bern MM, Lokich JJ, Wallach SR, Bothe A, Jr, Benotti PN, Arkin CF, 
et al. Very low doses of warfarin can prevent thrombosis in cen-
tral venous catheters. A randomized prospective trial. Ann Intern 
Med.1990;112(6):423-8.

5.       Boraks P, Seale J, Price J, Bass G, Ethell M, Keeling D, et al. Preven-
tion of central venous catheter associated thrombosis using 
minidose warfarin in patients with haematological malignan-

cies. Br J Haematol.1998;101(3):483-6.
6.       Obialo CI, Conner AC, Lebon LF. Maintaining patency of tunneled 

hemodialysis catheters--efficacy of aspirin compared to warfa-
rin. Scand J Urol Nephrol.2003;37(2):172-6.

7.       Lee T, Lok C, Vazquez M, Moist L, Maya I, Mokrzycki M. Minimizing 
hemodialysis catheter dysfunction: an ounce of prevention. Int J 
Nephrol.2012;2012:170857. 

8.       Haire WD, Lieberman RP, Lund GB, Edney JA, Kessinger A, Armit-
age JO. Thrombotic complications of silicone rubber catheters 
during autologous marrow and peripheral stem cell transplan-
tation: prospective comparison of Hickman and Groshong cath-
eters. Bone Marrow Transplant.1991;7(1):57-9.

9.       NKF-DOQI Clinical Practice Guidelines for Vascular Access.Guide-
line 23 treatment of tunneled cuffed catheter dysfunction. Am J 
Kidney Dis.1997;30(Suppl 3):S175-6.

10.       Suhocki PV, Conlon PJ, Jr, Knelson MH, Harland R, Schwab SJ. Si-
lastic cuffed catheters for hemodialysis vascular access: throm-
bolytic and mechanical correction of malfunction. Am J Kidney 
Dis.1996;28(3):379-86.

11.       Rysz J, Majewska E, Stolarek RA, Banach M, Cialkowska-Rysz A, Baj 
Z. Increased levels of soluble TNF-alpha receptors and cellular 
adhesion molecules in patients undergoing bioincompatible 
hemodialysis. Am J Nephrol.2006;26(5):437-44.

12.       Cox K, Vesely TM, Windus DW, Pilgram TK. The utility of brush-
ing dysfunctional hemodialysis catheters. J Vasc Interv Radi-
ol.2000;11(8):979-83.

13.       Weiss MF, Scivittaro V, Anderson JM. Oxidative stress and in-
creased expression of growth factors in lesions of failed hemo-
dialysis access. Am J Kidney Dis.2001;37(5):970-80.

14.       Grosser N, Schroder H. Aspirin protects endothelial cells from 
oxidant damage via the nitric oxide-cGMP pathway. Arterioscler 
Thromb Vasc Biol.2003;23(8):1345-51.

15.       Ikonomidis I, Andreotti F, Economou E, Stefanadis C, Toutouzas P, 
Nihoyannopoulos P. Increased proinflammatory cytokines in pa-
tients with chronic stable angina and their reduction by aspirin. 
Circulation.1999;100(8):793-8.

16.       Deguchi N, Ohigashi T, Tazaki H, Handa M, Ikeda Y. Haemodialy-
sis and platelet activation. Nephrol Dial Transplant.1991;6 Suppl 
2:40-2.

17.       Viener A, Aviram M, Better OS, Brook JG. Enhanced in vitro platelet 
aggregation in hemodialysis patients. Nephron.1986;43(2):139-43.

18.       Collaborative meta-analysis of randomised trials of antiplate-
let therapy for prevention of death, myocardial infarction, and 
stroke in high risk patients. BMJ.2002;324(7329):71-86.

19.       Reddan DN. Therapy for cardiovascular disease in patients with 
chronic kidney disease: appropriate caution or the absence of 
data. Am Heart J.2002;144(2):206-7.

20.       Liu JH, Lin PW, Liu YL, Lin HH, Huang CC. Comparison of classical 
and non-classical cardiovascular risk factors influencing the pa-
tency of native arteriovenous fistulas after percutaneous trans-
luminal angioplasty therapy among haemodialysis patients. 
Postgrad Med J.2007;83(982):547-51.

21.       Chan KE, Lazarus JM, Thadhani R, Hakim RM. Anticoagulant and 
antiplatelet usage associates with mortality among hemodialy-
sis patients. J Am Soc Nephrol.2009;20(4):872-81.


