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ABSTRACT
Introduction: Cilostazol is a selective cyclic inhibitor of the 3-phosphodiesterase type (PDE3) that is 

recommended to be administered in cases of symptomatic peripheral vascular disease (YEI). It was discovered 
as a chemical compound in the 1980s, in Takao Nishi laboratory in Japan. 

Objective: The purpose of the present review was to evaluate the efficacy of cilostazol administration in 
a YEI with intermittent claudication or moderate to severe lower extremity ischemia.  

Material and method: A systematic review of the literature was carried out where articles were searched 
in the international database PubMed. The year 2005 was set as a time limit for the publication date of the 
articles. The following keywords were used: cilostazol, peripheral arterial disease, revascularization and 
lower limb. A total of 95 articles were found, of which only 10 were selected for the present study.  

Results: According to the results of the current review, the use of cilostazol increases the ability to walk, 
improves the quality of life, reduces the rates of re-narrowing of vessels and stents, reduces the likelihood of 
amputation and is co-administered with other antiplatelet and anticoagulant agents.

Conclusions: Cilostazol administration should be a possible treatment option for symptomatic YEI.  
Further research is necessary to determine its safety after three years.

Keywords: selective cyclic inhibitor of type 3-phosphodiesterase (PDE3),  
peripheral vascular disease, angioplasty. 
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INTRODUCTION

Cilostazol (Figure 1) is a selective cy-
clic inhibitor of the 3-phosphodies-
terase type (PDE3). It is an anti-
thrombotic that reverses platelet 
aggregation, while at the same time 

causing arterial vasodilation; it is indicated for 
second-line use in patients in whom lifestyle 
changes (including smoking cessation and exer-

cise programs) and other appropriate therapeutic 
interventions have failed to  adequately improve 
the symptoms of their intermittent lameness. It 
was approved for use in England by the National 
Institute of Clinical Excellence (NICE) and has 
been licensed for use in the United States since 
1999 after being approved by the Food and Drug 
Administration (FDA). It is used to treat patients 
suffering from intermittent claudication without 
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rest pain and without peripheral tissue necrosis 
as it improves pain-free walking distance (pe-
ripheral arterial artery disease Fontaine stage II, 
Intermittent claudication) (1-5).

Peripheral vascular disease (PVD) and coro-
nary heart disease (CHD) are responsible for a 
high mortality and morbidity rate, especially in 
the Western world, causing a huge financial bur-
den for health service providers. The growing 
popularity and availability of endovascular treat-
ments for arterial disease is attributed to their 
obvious high success rate and minimal intrusive-
ness compared to traditional bypass surgery. 
However, the long-term results are not so good 
due to the reunion of the vessel that ultimately 
causes failure. Conventional medical treatments 
have not been able to completely eliminate this 
problem to date (6).

Peripheral vascular disease, a manifestation of 
systemic atherosclerosis, is a major health pro
blem, affecting eight million people per year in 
the USA (7). Despite the fact that PVD refers to all 
peripheral arteries, the present literature review 
focuses specifically on the arteries of the lower 
extremities. The disease is characterized by partial 
or complete failure of the arterial system in terms 
of oxygenated blood supply to the peripheral tis-
sue. Atherosclerosis is by far the most common 
etiology of lower extremity PVD. However, many 
other procedures, including arterial entrapment, 
clot, spastic cyst, embolism, fibromuscular dyspla-
sia, incision of the vessel. trauma, vasculitis and 
vasospasm, can lead to the clinical syndrome of 
pan-angiopathy. The ankle-brachial index (ABI), 
which is defined as the systolic blood pressure 
measured in the ankle and divided by the systolic 
blood pressure measured in the arm during rest 
in a supine resting position, is the most widely 
used quantitative measurement to determine the 
presence and severity of PVD. An abnormal ABI 
value of 0.90 or less is generally considered to be 

the best baseline of the PVD determination, while 
the normal values of the indicator range between 
0.9 and 1.3. The prevalence of lower extremity 
PVD is 16% in the general population over the 
age of 55. Studies have shown that 20% of males 
and females aged 55 to 74 years had an ABI value 
of 0.90 or less and thus, they were diagnosed as 
pan-angiopathy-angiopathy sufferers. The preva-
lence of the disease increases with age, while it is 
higher in males than in females at all ages (8).

The most common symptom of mild to mo
derate PVD is intermittent claudication, which 
occurs in about a third of symptomatic patients 
and affects 2% of people over 65 years of age 
annually (9-11). Although the risk of a patient 
with lameness for the development of critical 
ischemia of the lower extremities and amputa-
tion is only about 1% per year, the risk of death, 
especially from coronary or cerebrovascular epi-
sodes, is about 5% to 10%, that is three to four 
times greater than the risk corresponding to peo-
ple of the same age who do not show lameness 
(12-13). Due to the strong association with car-
diovascular morbidity and mortality, patients 
with PVD are less likely to receive appropriate 
treatment for atherosclerotic risk factors, as op-
posed to those treated for CHD. Nevertheless, 
there is no doubt that aggressive treatment of 
atherosclerosis can slow down or stop the pro-
gression of the PVD of the lower extremities and 
contribute to an increase in life expectancy. The 
goals of treatment, be it surgical or non-surgical, 
are to stop the progress of systemic atherosclero-
sis, to achieve a relative reduction of morbidity 
and mortality, to prevent limb loss and finally, to 
improve the functional capacity of symptomatic 
patients, but also using pharmaceutical prepara-
tions such as statins, antiplatelet therapies and 
antithrombotic strategies. Cilostazol is a relative-
ly new option in the treatment of PVD and its 
symptoms (14). q 

MATERIAL AND METHOD

This is a systematic review of the literature 
where articles were searched for the collec-

tion of data in the electronic database PubMed. 
The following keywords were used: cilostazol, 
peripheral arterial disease, revascularization and 
lower limb. First of all, the title and summary of 
each article were read. All studies that were not 
relevant to the subject were rejected. The main 

FIGURE 1. The skeletal formula of cilostazol,  
a potent cyclic nucleotide phosphodiesterase 
type 3 (PDE3) inhibitor with IC50 of 0.2 μM and 
inhibitor of adenosine uptake
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characteristics of the identified studies, including 
the name(s) of author(s), country of origin, year 
of publication, study population, methodology 
and main results, were all recorded. The fol
lowing entry criteria were used for the inclusion 
of studies: a) English as the language for publica-
tion, and b) only articles written between 
2008-2019. The exclusion criteria were as fol-
lows: a) articles published in a language other 
than English, b) articles written prior to the year 
2005, c) case studies, and d) studies to which 
there was no access. q

RESULTS

A total of 98 studies were found based on the 
keywords used by us. After evaluation, 87 ar-

ticles were excluded. The remaining 11 studies, 
which were conducted in Japan-angiopathy (se
ven), the USA (three) and Spain (one) were in-
cluded in the present review. The chart flow is 
illustrated in Figure 2, and Table 1 summarizes 
the total number of selected studies. 

In 2018, Hiatt et al conducted a multicenter, 
randomized, double-blind placebo-control 
study that compared the effect of cilostazol 
against placebo in patients with intermittent 
claudication due to pan-angiopathy. Patients 
continued to be monitored for 3.5 years every 

26 weeks. Cilostazol demonstrated a mortality 
rate of at least 95%, which was equal to what 
was expected. Thus, the research concluded that 
cilostazol did not improve mortality rates in pa-
tients with pan-angiopathy, an answer that con-
cerned the main question of the study. Never-
theless, 60% of all study participants abandoned 
cilostazol intake by 36 months, so the analysis 
was eventually limited to this time interval (15).

In 2009, Soga et al conducted a multicenter 
randomized open trial in which they compared 
the combined use of cilostazol and aspirin versus 
aspirin monotherapy in patients with pan-angi-
opathy who underwent intravascular occlusion 
and found that the number of those who under-

Cilostazole Effects

FIGURE 2. 
Flowchart of the 
study

TABLE 1. The studies selected for the current review (15-24)
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went stent placement was statistically clearly 
larger in the group that received cilostazol. It is 
worth noting that one patient of the control 
group showed worsening of lameness postopera-
tively and was given cilostazol to improve it (16). 
In 2011, Soga et al conducted a multicenter re
trospective study on a database in which they 
showed that cilostazol improved free amputation 
time after intravascular reperfusion with stent 
placement, but survival and the need for new 
surgery did not differ statistically significantly 
(43.9% vs 46.0%, p=0.24) (17). In 2012, Soga 
et al conducted another retrospective multi-
center non-randomized clinical recording study, 
in which cilostazol was statistically significantly 
associated with decreased rates of re-narrowing 
(56.8% vs 86.0%, p=0.015), p=0.015) and re-
clogging (20.5% vs 43.6%, p=0.015) after angio-
plasty (18). In 2012, Goldenberg et al published 
a study where they combined the administration 
of cilostazol with l-carnitine with very well-tole
rated results (19).  

In 2015, Nell et al conducted a retrospective 
clinical study analyzing electronic recording data 
in a patient with a PVD in the tibial arteries. The 
study included patients who underwent open re-
perfusion surgery or endovascular intervention 
and showed that cilostazol was also beneficial for 
those with chronic renal failure and diabetes 
mellitus even one year after medication start 
(14.8% vs 24.0%, p< 0.0001) (20). In 2016, Zen 
et al published a randomized multicenter study 
in which they investigated the administration of 
cilostazol after the use of ZilvEr PTX stents. The 
study population had comorbidities including 
diabetes mellitus (71% of subjects), hemodialysis 
due to renal failure (31%) and severe lower 
extremity ischemia (29%). After one year, cilo-
stazol statistically significantly reduced the rate of 
re-narrowing by 33% in the group receiving cilo-
stazol and 51% in the control group (21). 

In 2017, Soga et al published a multicenter 
randomized clinical open study blind to the final 
record. The authors investigated the administra-
tion of cilostazol to patients who underwent bal-
loon angioplasty for a period of three months 
from the operation in the area below the knee 
joint. The three-month rate of resuscitation was 
82% in the group receiving cilostazol in addition 
to aspirin and 81% in the group not receiving 
cilostazol, without showing a statistically signifi-
cant difference (p=0.914). Therefore, cilostazol 

did not improve the success rates of balloon bo-
real boreal boreula in areas below the gonny 
joint (22). In 2018, Soga et al published a multi-
center randomized study that aimed to compare 
the rates of restenosis after angioplasty in patients 
treated with cilostazol in combination with aspi-
rin and in those with aspirin monotherapy. Pa-
tients’ follow-up after surgery was 38.1 months. 
The patency of the vessels was statistically signifi-
cantly greater in the cilostazol group, 69% vs 
54% (p=0.026). The time period free from new 
endovascular surgery also 78% vs 63% (p=0.014). 
However, there was no statistically significant dif-
ference in overall survival between the two groups 
(p=0.95) (23).

In 2018, Miura et al published a randomized 
clinical open multicenter study involving patients 
with de novo PVD of the femoral-popliteal re-
gion. Three groups were studied. First-generation 
Baremetal Nitinol Stents (BNS) were placed in 
two groups, with cilostazol being administered in 
combination with aspirin in the first group, and 
not in the second one. In the third group, 
Drug-Eluting Stents (DES) were placed, with an 
average length of 10 mm being defined as the 
area of damage. One year as a control interval 
after surgery did not show a statistically signifi-
cant difference in intra-stent re-narrowing be-
tween the three groups (28.4% vs 12.2% vs 
21.0%, p=0,052). Although at one year there 
was no statistically significant difference between 
the BNS group with cilostazol and the DES group 
(p=0.16), there was nevertheless a statistically 
significant difference between the BNS groups 
with and without cilostazol (24). In 2019, Megaly 
et al saw an increase in the walking distance in 
patients with symptomatic PVD (25). q

DISCUSSION

During the 1980s in the laboratory of Takao 
Nishi of the Japanese pharmaceutical com-

pany Otsuka, the quinolone derivative cilosta-
mide was firstly synthesized to inhibit platelet 
aggregation, and it was also shown that the drug 
had vasodilating properties (26). However, it was 
a chemical compound incriminated to cause 
persistent tachycardias. Research had soon re-
vealed that, with a simple modification of an 
amide side chain, the new chemical compound 
had the same effect but with a reduced risk for 
tachycardia. This was cilostazol (27). Due to the 
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properties of cilostazol, its impact was so consi
derable that it was included among the most de-
sired best seller drugs worldwide (28).    

Cilostazol is a medication that appears to im-
prove the rates for vascular re-narrowing due to 
pan-angiopathy. However, the safety of the drug 
for long-term administration has not been esta
blished despite its approval by the FDA. Investi-
gations show that there is no change in mortality 
among groups of patients who receive cilostazol 
and those from control or placebo groups. It has 
not been established that the administration of 
cilostazol was altering the cause of death regard-
ing cardiovascular diseases. In a review conduc
ted by Hiatt et al, the authors did not rule out the 
possibility of reduced safety during treatment 
with cilostazol and reported that they did not 
notice a statistically significant change in the risk 
of bleeding. However, some side effects of the 
drug such as headache and diarrhea were re-
corded. They also pointed out that the PROMISE 
study showed increased levels of mortality in 
people with type III or I V heart failure who were 
taking milrinone, a phosphodiesterase inhibitor, 
which has been also raising questions about the 
administration of cilostazol (15, 23).

Thus, the effectiveness of cilostazol in redu
cing the rates of re-narrowing or re-clogging was 
reported by several studies (17, 19, 23). It seems 
that regarding the separation in the upper and 
lower knee areas, this does not play a role in the 
effectiveness of cilostazol (16, 21). The use of ci-
lostazol also helped patients with severe lower 
extremity ischemia, even in cases of comorbidity 
(eg, diabetes mellitus) (17). Other studies noted 
an increase in the free time interval from ampu-
tation (18, 20) or an improvement in the stenosis 
of the stent, especially in the case of BNS rather 
than DES (21, 24). In 2009, Soga et al found that 
cilostazol administration statistically significantly 
has reduced restenosis of the vessels after angio-
plasty even when the length of the lesion was 
greater than in the control group. They also ob-
served that the use of cilostazol improved the 
walking distance and reduced symptoms of pa-
tients with pan-angiopathy (16). However, their 
research had only a small number of participants, 
precisely 36 patients, of which only 16 received 
cilostazol. The above-cited authors observed 
that cilostazol also improved microcirculation, 
thus helping save the pathological lower extre
mity (17). Soga et al have also noted that the use 

of cilostazol statistically significantly reduced the 
rate of re-stenosis due to the hyperplasia of the 
new inner layer (neointima) within the stent and 
suppressed the migration and proliferation of 
vascular smooth muscle cells caused by pla- 
telet-derived growth factor (PDGF) (18). The 
same was argued by Zen et al, who also noted 
that cilostazol reduced the rate of re-stenosis 
due to its vasodilating activity (21). Nell et al re-
ported that cilostazol reduced platelet reactivity, 
especially in people with diabetes mellitus (20). 
In addition, even the triple antiplatelet drug ad-
ministration of aspirin, clopidogrel and cilostazol 
were not involved in the occurrence of a serious 
bleeding event (21).  

Soga et al in one of their many studies found 
that cilostazol did not statistically significantly im-
prove the rates of re-narrowing of the vessel after 
balloon surgery in areas below the knee joint 
(22). In patients with damage to the femur-popli
teal region involving the small vessels, endovas-
cular intervention is more difficult. In short-range 
vessels (<4.0 mm), balloon angioplasty is supe-
rior to BNS stenting over a period of three years 
after the intervention. In addition, the endovas-
cular use of a drug-coated balloon was more ef-
fective than balloon angioplasty to reduce reste-
nosis, especially in patients with diabetes or 
women. Flow cross-section after the balloon has 
been dilated; BNS stents with cilostazol are rela-
tively superior to DES stents in reducing re-nar-
rowing in small vessels; BNS with cilostazol co-
administration are therefore recommended 
when metal stents should be used (24). More-
over, it inhibits vascular smooth muscle cell pro-
liferation via phosphodiesterase III inhibition, 
thus mitigating further restenosis (25).

Patients with multivascular disease, such as a 
combination of ischemic stroke and pan-angio
pathy, have a higher incidence of recurrent vas-
cular events and mortality than those with mo
novascular disease – re-narrowing relative to 
monovascular sufferers was 40.5% vs 25.5% af-
ter three years of follow-up. In addition, patients 
with pan-angiopathy have the highest mortality 
rates from cardiovascular disease or hospitaliza-
tion for atherothrombotic events from other car-
diovascular diseases. However, cilostazol should 
be administered with the installation of intermit-
tent claudication. The drug may be beneficial for 
patients with ischemic stroke who have pan-an-
giopathy as it reduces the risk of stroke. Con-
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comitant administration of cilostazol and clopi-
dogrel shows no effect on platelet counts, 
prothrombin time (PT) or activated partial throm-
boplastin time (aPTT). Prolongation of bleeding 
time during the administration of clopidogrel on 
its own and simultaneous administration with ci-
lostazol does not lead to a statistically significant 
additional effect on bleeding time. Caution is ad-
vised when co-administering cilostazol with any 
drug that inhibits platelet aggregation. Intermit-
tent monitoring of bleeding time is necessary (5). 
While triple administration of aspirin, clopido-
grel and cilostazol has also been deemed benefi-
cial without the occurrence of severe bleeding 
episodes, studies are usually limited to the dual 
therapeutic approach (22). 

Patients with a PVD show a reduced response 
to oxygen uptake at the start of exercise despite 
the unchanged blood flow at this early point of 
muscle function. Acetyl carnitine accumulates in 
plasma and skeletal muscles in cases of seconda
ry carnitine deficiency, which is associated with 
reduced exercise performance in those who suf-
fer from pan-angiopathy. Decreased activity of 
the basic enzymes of mitochondria in the elec-
tron transport chain may also contribute to the 
reduced ability to produce ATP (adenosino-tri-
phosphate-acid) and may be responsible for re-
duced exercise performance. Based on these 
data, the addition of l-carnitine as basic thera-
peutic approach in combination with cilostazol is 
promising for the improvement of intermittent 
claudication due to pan-angiopathy. Oral admi
nistration of l-carnitine 1 g twice daily in combi-
nation with cilostazol is adviced (19). Strangely, 
exercise may be the key factor for initially PVD 
diagnosis; on the other hand, exercise therapy is 
a crucial and essential treatment for PVD added 
to a cilostazol administration program, with the 
exception of critical limb ischemia cases (29).

Cilostazol has a number of side effects such as 
rash, hives, itching, difficulty breathing, swelling 
of the face or lips or tongue, pain in the chest, 
lower jaw, fainting tendency, cardiac arrhyth-
mias, feeling of weakness, swelling of the upper 
and lower extremities, bleeding, infections, 
headache that may lead to drug discontinuation. 
Cilostazol is taken two times daily orally with a 
recommended dose of 100 mg (50 mg two times 
a day). Cilostazol should be taken 30 minutes 
before breakfast and dinner. Taking cilostazol 
with food has been shown to increase the maxi-

mum plasma concentrations (Cmax) of cilostazol, 
which can be associated with an increased fre-
quency of adverse reactions. As in most studies 
compliance with the reception is recorded and 
reported only by research participants, it is a fact 
that in many cases it could lead to controversial 
results in terms of effectiveness. For this reason, it 
is suggested that individual patient tolerability to 
treatment with cilostazol should be checked 
(24).

Many scholars believe that the use of cilo-
stazol is a therapeutic addition that could possi-
bly mitigate symptoms of PVD such as pain or 
intermittent claudication (30-31), while others 
note a statistically significant improvement (30). 
Indeed, a recent meta-analysis carried out by 
Megaly et al in 2019 reported a positive effect of 
cilostazol, which produced a statistically signifi-
cant reduction in symptoms of pan-angiopathy 
and the period of time of free amputation in 
cases of severe ischemia (32). Balinski and Preuss' 
review regarding the benefits of cilostazol 
reached the same conclusion (33). q

CONCLUSIONS

Cilostazol is indicated for the improvement of 
maximum and pain-free walking distances in 

patients with intermittent pan-angiopathy due to 
PVD. Despite the reported side effects of cilo-
stazol, the drug appears to be well tolerated 
without a statistically significant increase in 
bleeding or mortality episodes. Its long-term use 
is recommended in cases of symptomatic PVD 
even though its safety has not been established, 
since the duration of most studies varied be-
tween a few months and three years maximum. 
Co-administration with other antiplatelet or anti-
coagulant agents as well as with other substances 
such as l-carnitine is suggested. It has been 
shown that cilostazol produced a statistically sig-
nificant reduction in reunification after angio-
plasty of the vessel, or intravascular stent. It was 
shown not only to reduce the rate of re-clogging 
of the vessel and odds of amputation but also to 
improve patients’ quality of life. In cases of se-
vere ischemia of the lower extremity, cilostazol 
prolongs the period of amputation. Cilostazol is 
contraindicated in patients with heart failure, 
bleeding, or cardiac arrhythmias. Some studies 
have a small number of participants or contro-
versial results and it is usually recommended to 
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further study cilostazol regarding its administra-
tion in cases of symptomatic PVD. q
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