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Commentary

I’d rather have roses on my table than diamonds on my neck.

—Emma Goldman (1869–1940)

Setting the Stage: Antiplatelet 
Therapy for Carotid Stenting

Carotid artery stenting represents a valid alternative to sur-
gical endarterectomy, especially in patients at increased 
operative or cardiovascular risk.1,2 Important refinements in 
patient selection, procedural technique, and device arma-
mentarium have led to remarkable improvements in short- 
and long-term outlook of patients undergoing carotid artery 
stenting.3 Conversely, antithrombotic therapy has yet only 
marginally changed over the years and has largely followed 
developments occurring in the coronary arena.

The current standard of care in terms of periprocedural 
antithrombotic therapy consists of unfractionated heparin or 
bivalirudin for parenteral anticoagulation.1–3 Antiplatelet ther-
apy is based on aspirin and a platelet P2Y12 receptor antago-
nist, such as clopidogrel, continued together for at least 1 
month after carotid stenting. Typically, such dual antiplatelet 
therapy is then discontinued, and a single antiplatelet agent is 
prescribed lifelong. While alternative or supplementary agents 
have been proposed to this antithrombotic recipe, there is per-
sistent uncertainty on their role and optimal duration.4

Here Comes Cilostazol: Coronary, 
Peripheral, and Neurologic Indications

Cilostazol [6-[4-(1-cyclohexyl-1H-tetrazol-5-yl)butoxy]-
3,4-dihydro-2(1H)-quinolinone; Pletal, Otsuka, Princeton, 
NJ, USA] is an oral phosphodiesterase 3 inhibitor that not 
only exerts vasodilating and antiplatelet effects but also 
inhibits smooth muscle cell activity and proliferation and 
may favorably affect blood lipid levels (Figure 1).5,6 In addi-
tion, it has positive chronotropic and inotropic effects, may 
increase resilience to pro-arrhythmic stimuli, and may pro-
tect endothelial cells from pro-apoptotic mediators, such as 

oxidative stress, while regulating protective neuronal 
autophagy.7–9 It has a half-life of 10 hours and is metabolized 
in the liver by the cytochrome P450 systems.
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Figure 1. Pleiotropic effects of cilostazol. EC, endothelial cell; 
HDL, high-density lipoprotein; HR, heart rate; SMC, smooth 
muscle cell; Tg, triglycerides; VF, ventricular fibrillation.
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Clinically, it has been available since the late 1990s, with 
an approved indication for the treatment of intermittent 
claudication.10,11 While generally well tolerated, it may 
occasionally cause significant adverse effects requiring dis-
continuation, such as headache, vertigo, palpitation, rash, 
gastrointestinal discomfort, or diarrhea.5 The beneficial 
impact of cilostazol on pain-free and maximal walking dis-
tance in patients with intermittent claudication, as well as 
quality of life, is indeed well established, thanks to multiple 
homogeneous randomized trials, as succinctly yet poign- 
antly shown by a recent Cochrane Collaboration review.12 
The favorable effects of cilostazol on the outlook of patients 
undergoing percutaneous coronary intervention were high-
lighted in the balloon-only era13 and have subsequently 
been confirmed in conjuntion with bare metal as well as 
drug-eluting stents.14,15 Cilostazol also appears to reduce 
the risk of stroke in patients with established atherosclero-
sis, without any meaningful increase in bleeding risk, as 
shown in several trials16,17 and a comprehensive meta-anal-
ysis including more than 5000 patients by Uchiyama et al.18 
Moreover, it can prevent the progression of symptomatic 
intracranial artery stenosis.19 After lower limb interven-
tions, cilostazol use was associated with lower rates of in-
stent restenosis, revascularization, and amputation.20 
Nonetheless, some inconsistencies in the evidence base 
have been highlighted in the past, suggesting that at least 
part of the effect estimates reported so far may be due to 
small study effects (eg, publication bias).14 The natural 
question for endovascular specialists interested in carotid 
artery stenting is thus whether cilostazol can be similarly 
and consistently beneficial in this specific setting.

The Rings Are Exchanged: Cilostazol 
and Carotid Stenting

This issue of the JEVT presents important insights on this 
topic. Galyfos et al21 performed a comprehensive and sys-
tematic review on the risk-benefit balance of using cilo-
stazol as an antiplatelet agent after carotid stenting, 
including 1297 patients from 7 studies (6 cohort studies and 
a randomized trial), all conducted in Japan. They found that 
adding cilostazol as an antiplatelet agent in patients under-
going carotid stenting was associated with remarkably and 
significantly lower rates of binary in-stent restenosis after a 
mean follow-up of 16 months (range 1–36): 1.0% with cilo-
stazol vs 8.7% without cilostazol (odds ratio 0.16, 95% con-
fidence interval 0.07 to 0.35, p<0.001). No other statistically 
significant effect was found in terms of safety or efficacy 
for the endpoints (death, myocardial infarction, stroke, 
bleeding, or repeat revascularization), but such analyses 
were largely hindered by incomplete reporting.

We can trust this review to be accurately conducted and 
reported. Yet, the primary studies do have major limitations, 

thus hampering the whole evidence synthesis exercise.22 
Obviously, only one was a randomized trial, and all remaining 
studies were used to extract only unadjusted effect estimates, 
which may be prone to substantial confounding. In addition, 
the very low odds ratios (point estimate <0.2) are not strongly 
plausible and may thus indirectly suggest the presence of 
selective reporting.23 In broader clinical terms, the reliance on 
different and unblinded imaging protocols may have affected 
the appraisal of in-stent restenosis. The focus on Japanese 
patients may also draw into questioning of the external valid-
ity of these results. Most important, in some studies cilostazol 
was added to dual antiplatelet therapy and in others it was 
given as an alternative to P2Y12 receptor antagonists, leaving 
the reader uncertain as to the precise placement of this agent 
in the management of patients receiving carotid stents.4

Conclusion

We recommend a scientifically pragmatic approach to the 
present evidence base on cilostazol, acknowledging as 
well the favorable data from other cardiovascular subspe-
cialties. Accordingly, we concede that cilostazol can be 
considered in specific carotid stent patients at high risk of 
restenosis and low risk of bleeding. Its administration 
may be even more useful in those patients undergoing a 
repeat procedure for in-stent or postendarterectomy reste-
nosis, with the goal of reducing the risk of restenosis and 
thus, possibly, repeat revascularization. Nonetheless, a 
large randomized trial is direly needed to definitely settle 
this issue, as well as comprehensive network meta-analy-
ses capable of clarifying which antiplatelet agent combi-
nation is best and for how long it should be continued 
after carotid artery stenting.24

Declaration of Conflicting Interests

The author(s) declared the following potential conflicts of interest 
with respect to the research, authorship, and/or publication of this 
article: Giuseppe Biondi-Zoccai has served on advisory boards for 
Abbott Vascular and Bayer, has consulted for Novartis, and has 
lectured for Abbott Vascular, Bayer, and St. Jude Medical.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

References

 1. Yadav JS, Wholey MH, Kuntz RE, et al; Stenting and 
Angioplasty with Protection in Patients at High Risk for 
Endarterectomy Investigators. Protected carotid-artery stent-
ing versus endarterectomy in high-risk patients. N Engl J 
Med. 2004;351:1493–1501.

 2. Brott TG, Hobson RW 2nd, Howard G, et al. Stenting ver-
sus endarterectomy for treatment of carotid-artery stenosis.  
N Engl J Med. 2010;363:11–23.



198 Journal of Endovascular Therapy 23(1)

 3. White CJ. Carotid artery stenting. J Am Coll Cardiol. 
2014;64:722–731.

 4. Enomoto Y, Yoshimura S. Antiplatelet therapy for carotid 
artery stenting. Interv Neurol. 2013;1:151–163.

 5. Liu Y, Shakur Y, Yoshitake M, et al. Cilostazol (Pletal): a dual 
inhibitor of cyclic nucleotide phosphodiesterase type 3 and 
adenosine uptake. Cardiovasc Drug Rev. 2001;19:369–386.

 6. Weintraub WS. The vascular effects of cilostazol. Can J 
Cardiol. 2006;22:56B–60B.

 7. Shin HK, Kim YK, Kim KY, et al. Remnant lipoprotein 
particles induce apoptosis in endothelial cells by NAD(P)
H oxidase-mediated production of superoxide and cyto-
kines via lectin-like oxidized low-density lipoprotein recep-
tor-1 activation: prevention by cilostazol. Circulation. 
2004;109:1022–1028.

 8. Lee HR, Shin HK, Park SY, et al. Cilostazol upregulates 
autophagy via SIRT1 activation: reducing amyloid-β pep-
tide and APP-CTFβ levels in neuronal cells. PLoS One. 
2015;10:e0134486.

 9. Tsuchiya T, Ashikaga K, Honda T, et al. Prevention of ven-
tricular fibrillation by cilostazol, an oral phosphodiesterase 
inhibitor, in a patient with Brugada syndrome. J Cardiovasc 
Electrophysiol. 2002;13:698–701.

 10. Dawson DL, Cutler BS, Meissner MH, et al. Cilostazol has 
beneficial effects in treatment of intermittent claudication: 
results from a multicenter, randomized, prospective, double-
blind trial. Circulation. 1998;98:678–686.

 11. Dawson DL, Cutler BS, Hiatt WR, et al. A comparison of 
cilostazol and pentoxifylline for treating intermittent claudi-
cation. Am J Med. 2000;109:523–530.

 12. Bedenis R, Stewart M, Cleanthis M, et al. Cilostazol for 
intermittent claudication. Cochrane Database Syst Rev. 
2014;10:CD003748.

 13. Tsuchikane E, Fukuhara A, Kobayashi T, et al. Impact of 
cilostazol on restenosis after percutaneous coronary balloon 
angioplasty. Circulation. 1999;100:21–26.

 14. Biondi-Zoccai GG, Lotrionte M, Anselmino M, et al. 
Systematic review and meta-analysis of randomized clinical 

trials appraising the impact of cilostazol after percutaneous 
coronary intervention. Am Heart J. 2008;155:1081–1089.

 15. Chen J, Meng H, Xu L, et al. Efficacy and safety of cilostazol 
based triple antiplatelet treatment versus dual antiplatelet 
treatment in patients undergoing coronary stent implantation: 
an updated meta-analysis of the randomized controlled trials. 
J Thromb Thrombolysis. 2015;39:23–34.

 16. Gotoh F, Tohgi H, Hirai S, et al. Cilostazol stroke prevention 
study: a placebo-controlled double-blind trial for secondary 
prevention of cerebral infarction. J Stroke Cerebrovasc Dis. 
2000;9:147–157.

 17. Shinohara Y, Katayama Y, Uchiyama S, et al.;CSPS 2 group. 
Cilostazol for prevention of secondary stroke (CSPS 2): an 
aspirin-controlled, double-blind, randomised non-inferiority 
trial. Lancet Neurol. 2010;9:959–968.

 18. Uchiyama S, Demaerschalk BM, Goto S, et al. Stroke pre-
vention by cilostazol in patients with atherothrombosis: meta-
analysis of placebo-controlled randomized trials. J Stroke 
Cerebrovasc Dis. 2009;18:482–490.

 19. Kwon SU, Cho YJ, Koo JS, et al. Cilostazol prevents the 
progression of the symptomatic intracranial arterial stenosis: 
the multicenter double-blind placebo-controlled trial of cilo-
stazol in symptomatic intracranial arterial stenosis. Stroke. 
2005;36:782–786.

 20. Warner CJ, Greaves SW, Larson RJ, et al. Cilostazol is asso-
ciated with improved outcomes after peripheral endovascular 
interventions. J Vasc Surg. 2014;59:1607–1614.

 21. Galyfos G, Geropapas G, Sigala F, et al. Meta-analysis of 
studies evaluating the effect of cilostazol on major outcomes 
after carotid stenting. J Endovasc Ther. 2016;23:186–195.

 22. Biondi-Zoccai G, ed. Umbrella Reviews. Evidence Synthesis 
With Overviews of Reviews and Meta-Epidemiologic Studies. 
Cham, Switzerland: Springer International; 2016.

 23. Ioannidis JP, Trikalinos TA. An exploratory test for an excess 
of significant findings. Clin Trials. 2007;4:245–253.

 24. Biondi-Zoccai G, ed. Network Meta-Analysis: Evidence 
Synthesis With Mixed Treatment Comparison. Hauppauge, 
NY: Nova Science; 2014.


