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ABSTRACT
Antiplatelet agents are essential for the successful
management of patients undergoing a variety of
neurointerventional procedures. The most commonly used
anti-platelet agents are aspirin, clopidogrel and prasugrel.
However, there exist an alternative class of anti-platelet
agent that may prove useful for neurointerventionists.
In particular a drug called cilostazol may have numerous
added advantages above and beyond its antiplatelet
effect that may be valuable for our patients. In this short
review we aim to highlight some of these potential
advantages.

INTRODUCTION
Antiplatelet agents are essential tools in the armory
of all neurointerventionists. In recent years the need
for them has grown as neurointerventional proce-
dures have become more complex. The success of
any intervention involving stents is heavily reliant
upon the adequate control of the clotting system.
The standard antiplatelet regimen for most neuroin-
terventional procedures involves aspirin and clopido-
grel with prasugrel as a backup in cases of resistance.
The mechanism of action, dosing, and side effects of
these drugs is well documented and they represent
the preferred choice for many of us. However, there
exists an alternative class of antiplatelet agents that is
less well known but may have additional effects
above and beyond those on platelet aggregation. This
class of drug is the phosphodiesterase (PDE) inhibi-
tors and, in particular, cilostazol.
Preventing platelet aggregation can be achieved

either via inhibition of membrane receptors or by
affecting the intracellular signaling pathways and,
while the former may provide high specificity, the
latter may have broader effects with suppression of
platelet activation irrespective of the initial stimulus.
PDEs are important in the intracellular signaling
pathway which, among other actions, is involved in
platelet aggregation. Cilostazol is a strong and spe-
cific reversible inhibitor of PDE3 in platelets and
smooth muscle cells where it inhibits platelet activa-
tion and causes muscle relaxation, respectively. In
addition to these actions, it has several other effects
that we believe are potentially of benefit to interven-
tional neuroradiologists.

ANTIPLATELET EFFECT
Cilostazol is a potent PDE3 inhibitor that results in
an increase in intracellular cAMP. Raised levels of
cAMP result in inhibition of the normal platelet acti-
vation and aggregation pathway. This inhibition of
platelet aggregation has been shown to occur in a

dose-dependent manner.1 Studies in both healthy
adults2 and patients with peripheral arterial disease3

comparing aspirin, ticlopidine, clopidogrel, cilostazol
or combinations of these agents have shown that
cilostazol does not significantly prolong the bleeding
time either alone or in combination with the other
drugs. It therefore appears that cilostazol can be
added to other antiplatelet inhibitors without increas-
ing the risk of bleeding. In addition, cilostazol is
active in sheer stress-induced platelet aggregation, an
effect not seen with aspirin. Interestingly, patients
with type 2 diabetes have reduced platelet inhibition
compared with non-diabetics following blockade of
the P2Y12 receptor. A small pilot study recently
showed that the addition of cilostazol to standard
dual antiplatelet treatment with aspirin and clopido-
grel enhances the effect of the P2Y12 receptor
pathway and hence may explain why cilostazol is par-
ticularly efficacious in diabetic patients.4–6

Cilostazol has a half-life of approximately 10 h
and reaches peak plasma concentration in just
under 3 h after oral administration. It is mainly
metabolized via the cytochrome p450 pathway7

and therefore potential drug interactions with, for
example, erythromycin are possible.

ANTI-ATHEROSCLEROTIC EFFECT
Cilostazol is also known to have anti-atherosclerotic
effects. The exact mechanism of this effect is not
known, but it has been shown that cilostazol can
alter the lipid profile of patients with increases in
high-density lipoprotein and lowered triglyceride.8

In addition, it is known to alter monocyte chemo-
attractant protein-1 which recruits monocytes to
atherosclerotic lesions.9 It is perhaps no surprise
then that cilostazol has shown a benefit in patients
with both intracranial and extracranial atheroscler-
otic disease. Kwon et al reported that, with aspirin
monotherapy (100 mg per day), 28.8% of patients
with symptomatic intracranial arterial stenosis pro-
gressed and 15.4% regressed. Dual therapy with
aspirin (100 mg per day) and cilostazol (200 mg per
day) resulted in progression in 6.7% of patients and
regression in 24.4%.10 A small study that used cilos-
tazol alone reported similar results, with 50% of
patients showing regression of intracranial stenosis
as demonstrated by both MR angiography and
digital subtraction angiography at 12 months.
Furthermore, this improvement was seen in symp-
tomatic lesions and in severe lesions (>50% sten-
osis). Similar findings of a benefit of cilostazol
compared with aspirin were found in a recent
meta-analysis of patients with ischemic stroke,11

with an associated decreased risk of intracranial

208 Bhogal P, et al. J NeuroIntervent Surg 2016;8:208–209. doi:10.1136/neurintsurg-2014-011570

Clinical neurology
P

ro
tected

 b
y co

p
yrig

h
t, in

clu
d

in
g

 fo
r u

ses related
 to

 text an
d

 d
ata m

in
in

g
, A

I train
in

g
, an

d
 sim

ilar tech
n

o
lo

g
ies. 

.
at W

alaeu
s L

ib
rary

 
o

n
 M

ay 27, 2026
 

h
ttp

://jn
is.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

19 D
ecem

b
er 2014. 

10.1136/n
eu

rin
tsu

rg
-2014-011570 o

n
 

J N
eu

ro
In

terven
t S

u
rg

: first p
u

b
lish

ed
 as 

http://crossmark.crossref.org/dialog/?doi=10.1136/neurintsurg-2014-011570&domain=pdf&date_stamp=2014-12-19
http://www.snisonline.org/
http://jnis.bmj.com
http://jnis.bmj.com/


hemorrhage with cilostazol. This lower risk of hemorrhage was
confirmed for those patients at high risk in a subgroup analysis of
data from the Cilostazol Stroke Prevention Study 2.12 Cilostazol
has also been shown to have an effect on extracranial carotid
plaque, with a recent study demonstrating MRI signal change
within plaques that indicates an increase in the fibrous compo-
nents and a concomitant decrease of lipid/necrotic components
during treatment with cilostazol.13 Additionally, with the
growing acceptance of mechanical thrombectomy, there is an
emerging need for acute carotid stenting and cilostazol is well
suited to this situation, given its favorable actions on plaque sta-
bilization and documented lower risk of hemorrhage compared
with other antiplatelets.12

IN-STENT STENOSIS EFFECT
Cilostazol has been extensively studied in the setting of cardi-
ology and coronary stenting. The Coronary Stent Restenosis in
Patients Treated with Cilostazol (CREST) trial demonstrated a
significantly lower rate of restenosis in the cilostazol group.4

This effect is not limited to the coronary vascular system and
similar results are now being reported in patients undergoing
carotid artery stenting. Takigawa et al showed a significant
reduction in the rate of in-stent restenosis for patients treated
with cilostazol (0% vs 15.7%) compared with other antiplate-
lets.14 Similar results have been seen in the ReSISteR-CAS study
conducted by Yamagami et al15 where the use of cilostazol was
associated with a lower rate of in-stent restenosis, and also by
Takayama et al.16 Given this effect on restenosis, the use of
cilostazol at least warrants consideration when intracranial stent-
ing is considered, especially if this is done for atherosclerotic
disease where restenosis has been seen in up to 33% of
patients,17 albeit mostly asymptomatic.

These improvements in outcome are also associated with a
good safety profile. Data from the prospective registry on
carotid stenting in Japan showed a statistically significant lower
incidence of the primary end point (including myocardial infarc-
tion, transient ischemic attack, ischemic or hemorrhagic stroke)
in the combined aspirin plus cilostazol group.18

ANTI-VASOSPASTIC EFFECT
The treatment of subarachnoid hemorrhage has evolved rapidly
over the last decade. While the use of stent-assisted coiling or flow
diversion in the setting of acute subarachnoid hemorrhage is best
avoided, it may still be necessary. In this scenario the use of antipla-
telet agents cannot be avoided, so the correct choice of antiplatelet
agent is essential. Aside from its action on platelet aggregation and
smooth muscle cells, cilostazol is also a potent vasodilator. This
vasodilatory effect has been seen in the prevention of delayed cere-
bral vasospasm following subarachnoid hemorrhage. A recent
meta-analysis reviewed the effect of cilostazol on the development
of cerebral vasospasm and the clinical outcomes. The findings of
the meta-analysis showed a significant reduction in the incidence of
symptomatic vasospasm, severe vasospasm, vasospasm-related new
cerebral infarctions, and poor outcome in patients treated with
cilostazol. There was no significant effect on mortality.19 These
findings suggest that cilostazol is potentially useful for patients with
subarachnoid hemorrhage and, if stenting is required in the setting
of subarachnoid hemorrhage, then the use of cilostazol should be
given serious consideration.

CONCLUSION
Ultimately, only well-designed and carefully conducted rando-
mized clinical trials will provide us with the evidence we require
for the use of cilostazol, or any drug. Given the current avail-
able evidence, in our opinion cilostazol at least warrants further
investigation to determine its potential use in the realm of
neurointervention.

Contributors PBh: editing, intellectual contribution. PBr: editing, review, basic
science input. HLDM: guarantor.

Competing interests None.

Provenance and peer review Not commissioned; externally peer reviewed.

REFERENCES
1 Igawa T, Tani T, Chijiwa T, et al. Potentiation of anti-platelet aggregating activity of

cilostazol with vascular endothelial cells. Thromb Res 1990;57:617–23.
2 Tamai Y, Takami H, Nakahata R, et al. Comparison of the effects of acetylsalicylic

acid, ticlopidine and cilostazol on primary hemostasis using a quantitative bleeding
time test apparatus. Pathophysiol Haemost Thromb 1999;29:269–76.

3 Wilhite DB, Comerota AJ, Schmieder FA, et al. Managing PAD with multiple platelet
inhibitors: the effect of combination therapy on bleeding time. J Vasc Surg
2003;38:710–13.

4 Douglas JS, Holmes DR, Kereiakes DJ, et al. Coronary stent restenosis in patients
treated with cilostazol. Circulation 2005;112:2826–32.

5 Park SW, Lee CW, Kim HS, et al. Effects of cilostazol on angiographic restenosis
after coronary stent placement. Am J Cardiol 2000;86:499–503.

6 Lee S-W, Park S-W, Kim Y-H, et al. Drug-eluting stenting followed by cilostazol
treatment reduces late restenosis in patients with diabetes mellitus: the
DECLARE-DIABETES Trial (A Randomized Comparison of Triple Antiplatelet Therapy
with Dual Antiplatelet Therapy After Drug-Eluting Stent Implantation in Diabetic
Patients). J Am Coll Cardiol 2008;51:1181–7.

7 Schrör K. The pharmacology of cilostazol. Diabetes Obes Metab 2002;4(Suppl 2):
S14–19.

8 Elam MB, Heckman J, Crouse JR, et al. Effect of the novel antiplatelet agent
cilostazol on plasma lipoproteins in patients with intermittent claudication.
Arterioscler Thromb Vasc Biol 1998;18:1942–7.

9 Nishio Y, Kashiwagi A, Takahara N, et al. Cilostazol, a cAMP phosphodiesterase
inhibitor, attenuates the production of monocyte chemoattractant protein-1 in
response to tumor necrosis factor-alpha in vascular endothelial cells. Horm Metab
Res 1997;29:491–5.

10 Kwon SU, Cho Y-J, Koo J-S, et al. Cilostazol prevents the progression of the
symptomatic intracranial arterial stenosis: the multicenter double-blind placebo-
controlled trial of cilostazol in symptomatic intracranial arterial stenosis. Stroke J
Cereb Circ 2005;36:782–6.

11 Qian Y, Bi Q. Systematic study of cilostazol on secondary stroke prevention:
a meta-analysis. Eur J Med Res 2013;18:53.

12 Uchiyama S, Shinohara Y, Katayama Y, et al. Benefit of cilostazol in patients with
high risk of bleeding: subanalysis of Cilostazol Stroke Prevention Study 2.
Cerebrovasc Dis 2014;37:296–303.

13 Yamaguchi Oura M, Sasaki M, Ohba H, et al. Carotid plaque characteristics on
magnetic resonance plaque imaging following long-term cilostazol therapy. J Stroke
Cerebrovasc Dis 2014;23:2425–30.

14 Takigawa T, Matsumaru Y, Hayakawa M, et al. Cilostazol reduces restenosis after
carotid artery stenting. J Vasc Surg 2010;51:51–6.

15 Yamagami H, Sakai N, Matsumaru Y, et al. Periprocedural cilostazol treatment and
restenosis after carotid artery stenting: the Retrospective Study of In-Stent Restenosis
after Carotid Artery Stenting (ReSISteR-CAS). J Stroke Cerebrovasc Dis 2012;21:193–9.

16 Takayama K, Taoka T, Nakagawa H, et al. Effect of cilostazol in preventing
restenosis after carotid artery stenting using the carotid Wallstent: a multicenter
retrospective study. AJNR Am J Neuroradiol 2012;33:2167–70.

17 Zhang L, Huang Q, Zhang Y, et al. Wingspan stents for the treatment of
symptomatic atherosclerotic stenosis in small intracranial vessels: safety and efficacy
evaluation. AJNR Am J Neuroradiol 2012;33:343–7.

18 Sakai N, Yamagami H, Matsubara Y, et al. Prospective registry of carotid artery
stenting in Japan: investigation on device and antiplatelet for carotid artery stenting.
J Stroke Cerebrovasc Dis 2014;23:1374–84.

19 Niu P-P, Yang G, Xing Y-Q, et al. Effect of cilostazol in patients with aneurysmal
subarachnoid hemorrhage: a systematic review and meta-analysis. J Neurol Sci
2014;336:146–51.

Bhogal P, et al. J NeuroIntervent Surg 2016;8:208–209. doi:10.1136/neurintsurg-2014-011570 209

Clinical neurology
P

ro
tected

 b
y co

p
yrig

h
t, in

clu
d

in
g

 fo
r u

ses related
 to

 text an
d

 d
ata m

in
in

g
, A

I train
in

g
, an

d
 sim

ilar tech
n

o
lo

g
ies. 

.
at W

alaeu
s L

ib
rary

 
o

n
 M

ay 27, 2026
 

h
ttp

://jn
is.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

19 D
ecem

b
er 2014. 

10.1136/n
eu

rin
tsu

rg
-2014-011570 o

n
 

J N
eu

ro
In

terven
t S

u
rg

: first p
u

b
lish

ed
 as 

http://dx.doi.org/10.1016/0049-3848(90)90079-R
http://dx.doi.org/10.1159/000022512
http://dx.doi.org/10.1016/S0741-5214(03)01029-2
http://dx.doi.org/10.1161/CIRCULATIONAHA.104.530097
http://dx.doi.org/10.1016/S0002-9149(00)01001-8
http://dx.doi.org/10.1016/j.jacc.2007.11.049
http://dx.doi.org/10.1046/j.1463-1326.2002.0040s2s14.x
http://dx.doi.org/10.1161/01.ATV.18.12.1942
http://dx.doi.org/10.1055/s-2007-979086
http://dx.doi.org/10.1055/s-2007-979086
http://dx.doi.org/10.1186/2047-783X-18-53
http://dx.doi.org/10.1159/000360811
http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2014.05.018
http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2014.05.018
http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2010.06.007
http://dx.doi.org/10.3174/ajnr.A3127
http://dx.doi.org/10.3174/ajnr.A2772
http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2013.11.018
http://dx.doi.org/10.1016/j.jns.2013.10.027
http://jnis.bmj.com/

	Cilostazol: an antiplatelet agent for the neurointerventionist?
	Abstract
	Introduction
	Antiplatelet effect
	Anti-atherosclerotic effect
	In-stent stenosis effect
	Anti-vasospastic effect
	Conclusion
	References


