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1.  Background information on the procedure 

1.1.  Referral of the matter to the CHMP 

On 4 May 2011, Spain triggered a referral under Article 31 of Directive 2001/83/EC. The CHMP was 
requested to give its opinion on whether the marketing authorisations for medicinal products 
containing cilostazol should be maintained, varied, suspended or withdrawn. 

The procedure described in Article 32 of Directive 2001/83/EC, as amended, was applicable. 

2.  Scientific discussion 

2.1.  Introduction 

Cilostazol was first licensed in Japan in 1988, and has since been licensed in 27 countries worldwide, 
including the US in 1998.   

Cilostazol products are marketed in Europe under two different invented names: Pletal (MAH: Otsuka 
Pharmaceutical Europe Ltd) and Ekistol (MAH: Lacer, S.A.). Pletal (50mg and 100mg) was first 
authorised in Europe in the UK in 2000. It has subsequently been licensed via mutual recognition 
procedures in 5 other EU member states (Germany (2006), France, Spain, Italy and Sweden (all 
2008)). Ekistol was authorised following an ‘Informed Consent’ application according to Article 10c of 
Directive 2001/83/EC solely in Spain. As a result, there are no differences between the Summary of 
Product Characteristics (SmPCs) in different EU member states. 

Cilostazol belongs to the pharmacotherapeutic group antithrombotic agents, platelet aggregation 
inhibitor excluding heparin. Cilostazol is a dihydro-quinolinone derivative that inhibits cyclic adenosine 
monophosphate (cAMP) phosphodiesterase, suppressing cAMP degradation and thereby increasing 
cAMP levels in platelets and blood vessels. This leads to inhibition of platelet activation and aggregation 
and prevents the release of prothrombotic inflammatory and vasoactive substances. The vasodilatory 
effects of cilostazol may also be mediated through an increase in cAMP. It also inhibits the vascular 
smooth muscle cell proliferation as well as decreases triglycerides and increases HDL-cholesterol.  

The therapeutic indication that has been approved for cilostazol products in Europe is the improvement 
of the maximal and pain-free walking distances in patients with intermittent claudication (IC), who do 
not have rest pain and who do not have evidence of peripheral tissue necrosis (peripheral arterial 
disease Fontaine stage II).  

Peripheral arterial disease (PAD) generally occurs as a result of arteriosclerosis in the arteries that 
carry blood to the legs or arms, which then become narrowed or blocked. Asymptomatic PAD is 
classified as Fontaine stage I. Fontaine stage II disease is characterised by pain in the legs or buttocks 
that occurs with exercise as a result of an insufficient blood supply and therefore delivery of oxygen to 
the muscles. The pain is relieved by rest. Progression of disease to Fontaine stage III has occurred 
when the patient suffers pain in the extremities at rest (ischaemic rest pain), whilst necrosis and 
gangrene are characteristic of stage IV disease. Patients with PAD, and particularly those with 
intermittent claudication (IC) are at increased risk of myocardial infarction (MI), stroke and 
cardiovascular mortality. 

PAD patients with IC are limited by leg symptoms during exertion that are relieved by rest. Maximal 
walking distance is limited even on flat ground and walking speed is significantly reduced compared 
with non-diseased individuals. 
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Disease prevalence has been shown to be in the range of 3 – 10% of the adult population, increasing 
to 15 – 20% in persons over 70 years of age.  The prevalence of symptomatic IC appears to increase 
from 3% in patients aged 40 to 6% in patients aged 60 years (TASC II).   

IC patients’ functional limitations significantly interfere with their quality of life (Regensteiner 1996), 
restrict their ability to exercise physically and often result in lack of capacity to complete basic 
activities of everyday life. Approximately one third of patients report that they have difficulties walking 
around their house, and two thirds indicate they have difficulty walking 50m.   

This Article 31 referral was initiated by Spain following review of all safety reports received in 
association with cilostazol during the first 18 months of marketing in Spain (cilostazol was licenced in 
Spain in 2008). The Spanish authority’s main concerns centred on reports received of cardiovascular 
reactions (including fatal cases of MI, angina pectoris and arrhythmias) and haemorrhagic reactions as 
well as drug interactions. A drug utilisation study conducted in one region of Spain found that patients 
receiving cilostazol were older and used more concomitant medications than those in the clinical trials. 
Spain therefore referred cilostazol to the CHMP/EMA, requesting that it gives its opinion under Article 
31 of Directive 2001/83/EC, on whether the marketing authorisations for medicinal products containing 
cilostazol should be maintained, varied, suspended or withdrawn.  

Notes for Guidance on the clinical investigation of medicinal products for the treatment of chronic 
peripheral arterial occlusive disease were drawn up by the CPMP in 1994/95 and came into effect in 
June 1996. An amended version was finalised at the end of 2002. 

The clinical development of cilostazol for IC involved 9 efficacy (8 phase III and 1 phase IV) and one 
safety (phase IV – CASTLE) double-blind, placebo-controlled parallel group trials carried out between 
1990 and 2005, and included a total of 3,482 patients in the 9 efficacy trials, and 1,435 in the CASTLE 
study. Although the clinical trial programme of cilostazol was underway when the CPMP guidance came 
into effect, the guidance was followed in all essential parts. The new guidance (2002) came into effect 
after cilostazol was authorised. 

2.2.  Clinical efficacy 

A total of 14 clinical trials enrolled more than 4000 intermittent claudication (IC) patients, including 8 
double-blind controlled phase III trials.  All Phase III studies included treatment arms with the 
approved dose of cilostazol (100mg twice a day (bid)) and placebo; and two trials had an additional 
arm of 50mg bid cilostazol, one trial included a 150mg bid arm.  Following initial approval in Europe, a 
double-blind placebo-controlled phase IV efficacy study (PACE study) with pentoxifylline as active 
comparator was carried out. In total 3,482 patients were randomised and 3,122 patients received at 
least one dose of investigational product in the 9 efficacy trials. 

The phase III/IV efficacy trials were of 12 (3 trials), 16 (1 trial) or 24 (5 trials) weeks in duration, and 
included an IC population with a similar medical background and history reflecting the typical IC 
population. Trial design, primary and secondary endpoints, inclusion and exclusion criteria were 
consistent between all phase III/IV studies.   

The primary end-point in the 9 efficacy trials was maximum walking distance (absolute claudication 
distance – ACD), measured by exercise treadmill testing. 

Secondary efficacy end-points included pain-free walking distance (initial claudication distance – ICD) 
measured by treadmill exercise and Quality of Life (QoL) assessments.  

Efficacy analyses concentrated on improvement in treadmill walking distances at the end of treatment 
compared with baseline values. Analyses used intention-to-treat (ITT) principles. Missing interval 
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values in the efficacy ITT were calculated using last-observation-carried-forward analysis. Comparison 
between treatments was assessed by analysis of covariance adjusting for baseline walking distance. 

Table 1: Double-blind, placebo-controlled Phase III/IV clinical trials for cilostazol 

Trialsa Treatment Random
ized 

Patients 
(N) 

Efficacy 
ITT 
(N)b 

Total 
(N) 

Duration 
(Weeks) 

Tread-
mill 

Design 

SF-
36/ 

WIQ 

21-92-202 Cilostazol 50mg bid 
Cilostazol 100mg bid 

Placebo 

171 
175 
170 

139 
140 
140 

516 24 Constant 
load 

Yes 

21-94-201  Cilostazol 50mg bid 
Cilostazol 100mg bid 

Placebo 

132 
133 
129 

128 
124 
125 

394 24 Constant 
load 

Yes 

21-94-301c Cilostazol 100mg bid 
Pentoxifylline 400mg 

tidPlacebo 

123 
123 
124 

123 
117 
122 

370 24 Constant 
load 

No 

21-96-202 Cilostazol 100mg bid 
Pentoxifylline 400mg tid 

Placebo 

227 
232 
239 

205 
212 
226 

698 24 Variable 
load 

Yes 

21-98-213  
PACE 

Cilostazol 100mg bid 
Pentoxifylline 400mg tid 

Placebo 

260 
260 
260 

218 
222 
231 

780 24 Constant 
load 

Yes 

21-94-203  Cilostazol 100mg bid 
Placebo 

119 
120 

108 
111 

239 16 Variable 
load 

Yes 

21-90-201 Cilostazol 100mg bid 
Placebo 

54 
27 

52 
25 

81 12 Constant 
load 

No 

21-93-201  Cilostazol 100mg bid 
Placebo 

95 
94 

86 
89 

189 12 Variable 
load 

Yes 

21-95-201d Cilostazol 100mg bid 
Cilostazol 150mg bid 

Placebo 

72 
73 
70 

60 
53 
66 

215 12 Constant 
load 

Yes 

a All trials were Phase III with the exception of 21-98-213, which was a Phase IV trial. 

b Randomised patients who received at least one dose of investigational product. 

c Trial performed in the UK. All other trials were conducted in the US. 

d The cilostazol 150 mg bid dosage was included in only one trial and does not represent pooled data. Therefore, the 73 patients assigned to this dose group were not 

included in the pooled analysis. 

Three types of meta-analyses across all nine trials were performed, two of which used pooled 
individual patient data (IPD). The first meta-analysis used the log-transformed walking distances 
measured for each patient and the second meta-analysis used the per cent improvement in walking 
distance for each patient. Both meta-analyses were based on unit-less outcome data and were 
relatively insensitive to the two different treadmill protocols used, baseline walking distance within and 
between trials and treatment duration. Statistical testing was performed by ANCOVA, using baseline 
walking distance as covariate, i.e. by the same methods used for individual trials. 

A third meta-analysis was based on mean absolute walking distances and for each of the nine Phase 
3/4 trials used the weighted mean differences (WMD) of walking distance between cilostazol and 
placebo. Between treatment results were analysed by the ANCOVA random effect model with center 
and treatment as fixed effect and baseline walking distance as covariate.  
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2.2.1.  Results 

Cilostazol’s treatment effect over placebo: treatment effect on log transformed walking 
distance 

The primary analysis, pre-specified in the protocols of the 9 trials was based on logarithm-
transformation of individual patients’ walking distances (log[distance at last visit/distance at baseline]).   

The primary pre-specified analysis demonstrated a statistically significant improvement in walking 
distance in patients receiving cilostazol 100mg bid over placebo. 

Point estimates in all nine trials favoured cilostazol 100mg bid over placebo (range 1.02-1.41) and the 
analysis demonstrated statistical superiority of cilostazol over placebo in 6 of the 9 trials.   

The pooled meta-analysis of these trials demonstrated a treatment effect of 1.15 (95% CI: 1.11 – 
1.19).  Results for ICD were consistent with the results for ACD.   

a) Estimated treatment effect and 95% CI in ACD at the end of treatment using LOG(ACD at last 
visit/ACD at baseline) for cilostazol and placebo    
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b) Estimated treatment effect and 95% CI in ICD at the end of treatment using LOG(ICD at last 
visit/ICD at baseline) for cilostazol and placebo 

 

 

Whilst the ratio of geometric mean values are useful for determination of p-values and hypothesis 
testing, these values do not facilitate an understanding of the actual improvement in walking distance 
provided by cilostazol. The secondary analysis described below directly addresses this (mean 
percentage improvement). 

Cilostazol’s treatment effect over placebo: % improvement in walking distance 

In all efficacy trials cilostazol showed a higher percentage improvement in ACD when compared with 
placebo and this was statistically significant in 6 of the 9 trials. The range of improvement was 
between +28% to +100% for cilostazol, and -10% to +42% for placebo in the individual trials.  The 
pooled IPD meta-analysis resulted in a mean percentage increase of 59.4% over baseline mean for 
cilostazol compared with an increase of 24.3% for placebo (p<0.05, ANCOVA).  Therefore the increase 
in walking distance over baseline walking distance with cilostazol treatment was 35% higher than with 
placebo. 

Cilostazol’s treatment effect over placebo: treatment’s effect on absolute walking distances 
on the treadmill 

Cilostazol’s effect on absolute walking distances on the treadmill, expressed as an absolute increase 
over baseline walking distance ranged from +23m to +109m, compared with -2m to +65m for placebo.  
The meta-analysis of weighted mean difference (WMD) across the nine trials also demonstrated 
consistent efficacy of cilostazol across the trials.  The WMD estimates a mean improvement from 
baseline for walking distance of 87.4m for cilostazol 100mg bid and 43.7m for placebo (p<0.0001) 
with a mean baseline walking distance of ~133m (66% improvement with cilostazol).  This compared 
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favourably with the recent conclusion by Backer et al and the Cochrane Collaboration (2012) that a 
50% increase over baseline represents a clinically meaningful improvement. 

It should be noted that this meta-analysis cannot account for the differences in treadmill protocols as 
absolute walking distances cannot be compared directly between treadmill protocols. 

Responder analyses 

Responders were defined as those patients whose walking distance had improved by 50% or more 
from baseline, and two analyses were requested – for the efficacy analysis population/intention to treat 
(ITT) (baseline test and at least one post-baseline test) and for the completers population (patients 
who completed all treadmill tests). 

In terms of ACD (ITT population), the proportion of patients treated with cilostazol and classified as 
‘responders’ was 36.7%, which compared with 26.2% of placebo patients (a difference of 10.5%).  A 
slightly greater proportion of ‘completers’ treated with cilostazol were classified as ‘responders’ (39.6%, 
vs. 26.3% of placebo patients). 

Quality of life analyses 

Two quality-of-life (QoL) questionnaires were employed in the assessment of cilostazol: 

• The short-form health survey (SF-36), a general measure composed of 8 sub-scales that measure 
perceived status in physical function, physical role, general health perception, bodily pain, mental 
health, social function, emotional role and vitality.  In the general population a normal adult score 
ranges from 50 to 55.  The average score for a patient with IC is 36. Baseline results indicate that 
the IC patients’ mental status scores were representative of the age-adjusted general population, 
whilst physical status was well below normal (33rd percentile). 

• The Walking Impairment Questionnaire (WIQ), a disease specific measure which characterises 
walking speed, walking distance, stair-climbing ability and symptoms associated with walking 
difficulty.  In patients with IC, and a mean ICD/ACD of 48m and 182m respectively, the 
corresponding WIQ scores ranged from 48-57 for the four subscales.  This is in comparison with a 
score of 98 for healthy controls.  WIQ scores and walking distances (treadmill measurements) were 
demonstrated to be highly correlated.   

For both measures, the maximum score is 100.  The SF-36 and WIQ were used in 6 of the eight phase 
III trials and in the PACE trial.  

The quality of life measurements showed a statistically significant increase in the proportion of 
‘responders’ (improvement of ≥5 points from baseline) in the cilostazol group compared with the 
placebo group for a number of the subscales of SF-36 and WIQ (between 6 – 10% greater). 

The level of improvement in the WIQ scores was noted to be greater than that recorded for SF-36, 
with some sub-scores improving by up to 8 or 9 points above placebo. 

Pooled IPD meta-analyses of patient reported outcomes from SF-36 and WIQ demonstrated significant 
effects of cilostazol over placebo on physical functioning and the physical component score of the SF-
36, as well as significant improvements in walking impairment questionnaires speed and distance 
scores.   

Data derived from the SF-36 demonstrated that cilostazol treatment showed highly significant 
increases for all four components of physical function as well as for the physical summary score 
(p<0.001 in all cases except p=0.037 for ‘vitality’) compared with placebo. 
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An SF-36 responder analysis, defining patients who achieved a clinically relevant improvement from 
baseline of ≥5 points as a responder, found statistically significant higher responder rates for patients 
treated with cilostazol compared with placebo for physical component: 50% vs. 42% (p=0.0008), 
physical function: 56% vs. 46% (p<0.0001) and bodily pain 44% vs. 38% (p=0.0114). 

The IC specific QoL instrument WIQ found statistically significant (p<0.001) improvement in all four 
components (walking distance, walking speed, stair climbing and calf pain) in cilostazol treated 
patients compared with placebo.  A responder analysis (at least 5 points improvement) found rates 
higher for cilostazol than for placebo [walking distance 61% vs. 52% p<0.001; walking speed 44% vs. 
35% p<0.001 and calf pain 39% vs. 30% p<0.001]. 

Comparison between patients <70 and ≥70 years of age for ACD and ICD 

The efficacy comparison for cilostazol 100mg bid between patients <70 years and those ≥70 years 
with placebo includes 2,251 patients, of which 809 (35.9%) were ≥70 years of age. 

A statistically significant effect of cilostazol 100mg bid on ACD was observed in 5 of the 9 trials for 
patients <70 years, and in 6 of the 9 trials for patients ≥70 years.  The pooled meta-analysis 
comparing the two age groups found the same treatment effect (significant) in both age groups (1.16 
95% CI [1.11 – 1.22] for patients <70 and 1.16, 95% CI [1.09 – 1.24] for patients ≥70 years). 

For ICD a similar improvement with cilostazol for patients <70 and ≥70 years was seen.  This effect 
was statistically significant in 5 of the 9 trials in patients <70 years, and in 2 of the 9 trials in patients 
≥70 years.  The pooled meta-analysis for ICD comparing patients <70 with those ≥70 found a 
significant improvement in both groups with a similar treatment effect size (1.15 95% CI [1.09 – 1.21] 
for patients <70 years and 1.14 95% CI [1.05 – 1.23] for patients ≥70 years). 

Comparison with other treatments 

Three phase III/IV studies (PACE, 21-96-202 and 21-94-301) included a comparator arm of 
pentoxifylline.  

In the PACE study, no significant differences were found with regards to the primary endpoint of 
increase from baseline for ACD: for cilostazol 100mg bid: 60.4 +/-108.0m (43.6%), for pentoxifylline: 
75.6 +/-148.5m (51.2%) and for placebo 59.0 +/-137.7m (41.4%). 

In study 21-96-202, for the primary efficacy variable, cilostazol was superior to pentoxifylline and 
placebo, whereas pentoxifylline was not differentiable from placebo. 

In study 21-94-301, the comparison of log ACD/ACD baseline found a treatment effect of 6% over 
placebo for cilostazol, and 1% over placebo for pentoxifylline. 

Efficacy of cilostazol depending on background therapy 

Information on prior and concomitant non-pharmacological treatment like physical training or smoking 
cessation interventions was not actively collected in the cilostazol Phase III/IV programme. As a 
consequence no data on non-pharmacological therapies in the cilostazol studies were available.   

Selected concomitant medications that theoretically may influence the cilostazol treatment effect are 
shown for the pooled Phase III/IV studies in the following table. 
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Table: Concomitant Anti-platelet Agents, Statins, Ca-Antagonists, and 
Gastrointestinal Drugs in Phase III/IV Clinical Studies with Cilostazol 
Medication (generic name) Number (%) patients 

CLZ 100 mg BID 
(N = 1258) 

PEN 400 mg TID 
(N = 615) 

Placebo 
(N = 1233) 

Anti-platelet agents 344 (27.3) 329 (53.5) 346 (28.1) 
Acetylsalicylic acid (ASA) 342 (27.2) 328 (53.3) 344 (27.9) 
Clopidogrel 2 (0.2) 1 (0.2) 2 (0.2) 
Statins 260 (20.7) 188 (30.6) 262 (21.3) 
Simvastatin 109 (8.7) 102 (16.6) 125 (10.1) 
Atorvastatin 51 (4.1) 51 (8.3) 54 (4.4) 
Lovastatin 94 (7.5) 28 (4.6) 78 (6.3) 
Cerivastatin 6 (0.5) 7 (1.1) 5 (0.4) 
Ca-Antagonists 437 (34.7) 210 (34.2) 444 (36.0) 
Nifedipine 143 (11.4) 47 (7.6) 140 (11.4) 
Diltiazem 122 (9.7) 43 (7.0) 119 (9.7) 
Verapamil 76 (6.0) 34 (5.5) 64 (5.2) 
Amlodipine 65 (5.2) 57 (9.3) 79 (6.4) 
Felodipine 26 (2.1) 27 (4.4) 39 (3.2) 
Nisoldipine 5 (0.4) 2 (0.3) 3 (0.2) 
Gastrointestinal agents 108 (8.6) 64 (10.4) 93 (7.5) 
Cimetidine 46 (3.7) 22 (3.6) 35 (2.9) 
Omeprazole 44 (3.5) 27 (4.4) 44 (3.6) 
Lansoprazole 18 (1.4) 15 (2.4) 14 (1.1) 

CZL = cilostazol, PEN = pentoxifylline 

The effects of changes in background therapy and disease management were discussed by the MAHs. 
The role of exercise in the management of IC was acknowledged, and a meta-analysis of studies on 
the effectiveness of a managed exercise program found ACD to be increased by 179m, 95% CI [60-
298].  However this approach was also dependent on staff training and funding as well as patient 
motivation.   

The TASC II guideline (Trans-Atlantic Inter-Society Consensus Document on Management of Peripheral 
Arterial Disease) recognises that medical therapies administered for CV risk reduction (for example 
statins) might positively impact on IC symptoms. 

Statins were used by about 20% of the patients in the cilostazol 100 mg and placebo groups of the 
overall Phase III/IV trial pool and by 31% of patients in the pentoxifylline group. Statin use in the 
cilostazol and placebo arms of the PACE study (about 47-54% of patients) was increased compared 
with the level of use in the phase III trials (~21-24%).  It is possible that the increase in use of statins 
has resulted in a reduction of the cilostazol effect above placebo, although as statin use was 
approximately equal in both arms of the study, this would only be possible if there was a ‘saturable’ IC 
efficacy response to drug treatments. 

There was a poor efficacy of cilostazol in patients aged 70 years or older who received treatment with 
statins (HR: 1.04 for the 100 mg bid dose; HR: 0.89 for the 50 mg bid dose), which also suggests that 
the benefit of cilostazol may have been lost in elderly patients when treatment with statins was applied. 
However, the number of patients in these post-hoc subgroup analyses was very small (n=57 for 
cilostazol 100mg plus statin; n=11 for cilostazol 50mg plus statin) and therefore conclusions cannot be 
drawn on the basis of these data.  
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The ACD estimated treatment effect (HR) in patients on background ASA was 1.09 (95%CI: 0.98 to 
1.20; p = 0.11) for the overall population and 1.10 (95%CI: 0.96 to 1.26; p = 0.17) in patients aged 
70 years or older, while in patients without ASA, the effect was significant in the overall population (HR: 
1.16; 95%CI: 1.11 to 1.20; p = 0.0001) and in patients aged 70 years or older (HR: 1.15; 95%CI: 
1.07 to 1.22; p = 0.0001).  

The two studies in which ASA was permitted as background therapy (21-96-202 and PACE) showed 
divergent results. In the first study, differences in responder rates between cilostazol and placebo were 
significant (42% vs. 25.8%; p = 0.001) while in the more recent PACE study, the differences in 
responder rates were not significant (cilostazol responders 29.6% vs. placebo responders 27.9%; p = 
0.69). Therefore, there was a consistent better efficacy of cilostazol 100 mg versus “pure” placebo, 
while the effect of cilostazol on background ASA was modest and inconsistent. However it was noted 
that these data are too limited to constitute reliable evidence for a lack of effect, involving a total of 
only 139 patients treated with cilostazol and aspirin, and 127 patients treated with placebo and aspirin. 

The effect of cilostazol 100 mg bid was also lower in patients concomitantly receiving CYP2C19 
inhibitors/substrates (HR: 1.09; 95%CI: 0.94 to 1.25; p = 0.24), but these findings were based on a 
small subset of patients and the results were contradictory with those of the cilostazol 50 mg bid 
versus placebo on top of CYP2C19, in which as trend towards increased effect was noticed (HR: 1.21; 
95%CI: 0.83 to 1.75; p = 0.31).  

No significant interactions in efficacy were seen depending on concomitant use of CYP3A4 inhibitors.  

Recent efficacy data 

A recent double-blind, randomised, placebo and active (cilostazol)-controlled clinical trial of an 
experimental compound K-134 in patients with IC was referred to as evidence that cilostazol has a 
clinically meaningful effect in the context of modern therapy.  The study by Brass et al (2012) involved 
patients randomised to placebo (n=87), K-134 at doses of 25mg bid (n=42), 50mg bid (n=85), or 
100mg bid (n=84) or cilostazol 100mg bid (n=89) for 26 weeks.  

Peak walking time (PWT) was assessed using a graded treadmill protocol at baseline, after 14 and after 
26 weeks of treatment. The average age of patients was 63 years, 80% were male, 12% diabetic, 50% 
current smokers, 50% statin users and 80% antiplatelet users. Therefore these results can be 
expected to provide information on benefit of cilostazol in the context of modern background therapy. 

Cilostazol was found to improve PWT by 46% in the course of the 26 weeks treatment, while placebo 
treatment resulted in a 23% increase. K-134 at the highest dose tested of 100mg bid resulted in a 
37% increase in PWT. 

As commented in the discussion section of the paper by Brass et al, both the experimental treatment 
and cilostazol failed to improve PWT significantly in the primary analysis. Various secondary analyses 
(modified ITT population, per-protocol population) found a significant treatment effect compared with 
placebo.   

Additional trials by Hobbs et al.(2007) and O’Donnell et al.(2009) also provide evidence of cilostazol’s 
clinically significant effect on walking distance and QoL, in the same range as that demonstrated by the 
phase III and IV trials. 
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2.2.2.  Discussion 

The efficacy of cilostazol has been evaluated in 14 clinical trials which enrolled more than 4000 
intermittent claudication (IC) patients. These included eight double-blind controlled phase III trials, 
two of which compared the efficacy of cilostazol with an active comparator (pentoxifylline) and placebo 
over 24 weeks. In addition, a phase IV double-blind placebo-controlled efficacy study (PACE study), 
was performed also with pentoxifylline as active comparator. In total 3,122 patients were randomised 
and received at least one dose of investigational product in the 9 efficacy trials. The primary endpoint 
in the nine efficacy trials (called mid-term trials) was maximum walking distance (absolute claudication 
distance – ACD), measured by exercise treadmill testing. Secondary efficacy endpoints included pain-
free walking distance (initial claudication distance – ICD) measured by treadmill exercise; and Quality 
of Life assessments. The primary pre-specified analysis demonstrated a statistically significant longer 
walking distance in patients receiving cilostazol 100mg bid over placebo. Point estimates in all nine 
trials favoured cilostazol 100mg bid over placebo and the analysis demonstrated statistical superiority 
of cilostazol over placebo in six of the nine trials.   

A pooled meta-analysis of these trials using the ratio of geometric means for LOG (ACD at last 
visit/ACD at baseline) for cilostazol vs. placebo demonstrated a treatment effect of 1.15 (95% CI: 1.11 
– 1.19) for ACD. The percentage increase in walking distance over baseline walking distance with 
cilostazol treatment was 35% higher than with placebo. Results for secondary efficacy endpoints were 
consistent with the results for ACD.   

Cilostazol’s effect on absolute walking distances on the treadmill, expressed as an absolute increase 
over baseline walking distance ranged from +23m to +109m, compared with -2m to +65m for 
placebo.  The meta-analysis of weighted mean difference (WMD) across the nine trials also 
demonstrated consistent efficacy of cilostazol across the trials with a mean improvement for walking 
distance from baseline of 87.4m for cilostazol 100mg bid and 43.7m for placebo (p<0.0001) with a 
mean baseline walking distance of about 133m (66% improvement with cilostazol). It was noted by 
the CHMP that the increase in walking distance on flat ground is likely to be greater than the increase 
measured on the treadmill – which is set on an incline. 

Data relating to quality of life assessments and responder analyses was considered in the assessment 
as these data give some insight into the issue of the clinical relevance of the treatment effect, which is 
complicated by the fact that patients are likely to have different levels of benefit depending on the 
severity of their intermittent claudication (IC) symptoms. Pooled meta-analyses of patient reported 
outcomes from the short-form health survey (SF-36) and the Walking Impairment Questionnaire (WIQ) 
demonstrated significant effects of cilostazol over placebo on physical functioning and the physical 
component score of the SF-36, as well as significant improvements in WIQ speed and distance scores. 
A greater proportion of ‘completers’ treated with cilostazol were classified as ‘responders’ than those 
treated with placebo (39.6%, vs. 26.3% ) with ‘responders’ defined as those patients whose walking 
distance had improved by 50% or more from baseline. 

It was noted that cilostazol appears to fulfil the previously included threshold for relevant efficacy in 
the (now superseded) CPMP guidelines. No threshold is quoted in the current CPMP guideline (2002).  
In addition, recent NICE guidelines in the UK (May 2011) considered that both naftidrofuryl oxalate and 
cilostazol improved maximum walking distance to a clinically significant degree, compared with placebo 
(clinically significant improvement was considered to be improvement in maximum walking distance of 
about 50m or in relative terms, a 100% increase).  

The spectrum of symptoms of IC in PAD patients varies widely, and therefore improvements that may 
appear quite modest are likely to have a meaningful impact for some patients.  The data provided from 
all the different analyses are generally consistent with a meaningful improvement for some cilostazol 
treated patients.  In addition, the transferability of increases in walking distances observed in graded 
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treadmill tests to increases in walking distances likely to be experienced by the patient when walking 
on flat ground is important as the improvement in walking distances will be greater. 

The clinical trial program for cilostazol was carried out over a number of years, during which time the 
best standard of medical care for PAD patients has changed, particularly with respect to the treatments 
used to reduce CV risk factors. The change in standard of care since the efficacy data for cilostazol was 
generated has been discussed during this procedure, in an attempt to assess whether the efficacy of 
cilostazol is still relevant under current care.  

The MAH has cited more recent studies of cilostazol where patients did receive the current standard of 
care. In addition to the Brass et al study previously discussed, two further studies/sub-studies have 
provided useful information, albeit in relatively small groups of patients, which was consistent with the 
original data obtained from the clinical trial program. 

The CHMP was therefore of the opinion that cilostazol has a statistically significant, albeit modest effect 
on walking distances in patients with IC and that some patients may benefit to a clinically relevant 
degree. Exercise is widely recognised to improve walking distances in patients with IC, and it seems 
likely that the addition of a treatment that further increases walking distance, even if to a modest 
degree, may in turn encourage and enable the patient to continue their exercise regimen. 

2.3.  Clinical safety 

The safety dataset of the original marketing authorisation application (MAA) was derived from 8 
placebo-controlled phase III efficacy trials (see table 1 above), all including treatment arms of the 
approved dose of 100mg bid. Following initial approval in Europe, the results of the PACE study 
became available. This group of 9 phase III/IV efficacy trials is hereinafter termed ‘mid-term trials’. 
Also since its approval in Europe, the results of the long-term safety trial CASTLE, a phase IV double-
blind trial, comparing long-term treatment (up to 3 years) of cilostazol with placebo in IC patients 
became available.  The CASTLE study was primarily intended to provide an estimate of the relative risk 
of death in patients taking cilostazol compared with placebo in long-term treatment.   

This study was a non-inferiority trial with all-cause mortality as primary endpoint; secondary endpoints 
included cardiovascular mortality (fatal myocardial infarction (MI), fatal stroke, sudden death), change 
in ankle-brachial index, change in Fontaine’s stage of PAD and a composite of CV morbidity events as 
follows: 

• coronary events including acute or silent MI, coronary revascularisation procedures (coronary 
angioplasty, stent or bypass graft) 

• cerebrovascular events including CVA or TIA, carotid endarterectomy or stent 

• peripheral vascular events including peripheral revascularisation procedures (angioplasty, stent 
or bypass graft), amputation secondary to PAD. 

Cilostazol was administered at a dose of 100mg bid, with dose reduction to 50mg bid at the 
investigator’s discretion (clinical condition, adverse event, beginning treatment with a CYP3A4 or 2C19 
inhibitor). 

Subjects were evaluated every 13 weeks by alternating clinic visits and telephone calls.  At trial 
termination subjects were contacted 14 days after the final visit to assess for any serious adverse 
events since the final visit. 

After the CASTLE trial was completed but before breaking the trial blind, a Critical Events Committee 
(independent of the Steering Committee and the sponsor) was established. This committee adjudicated 
all cases of death during trial treatment and within 30 days after discontinuation as well as all cases of 
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non-fatal MI, congestive heart failure, arrhythmia and stroke during trial treatment and within 14 days 
after the end of treatment. 

The trial was discontinued after 3 years due to a much lower mortality rate (3.0%) than expected at 
time of study design, and high drop-out rate (about 50%)1.  

Other trials with cilostazol used in indications other than IC have been carried out and were considered 
in the assessment of cilostazol’s safety profile. Stroke prevention trials (CSPS I, CSPS II and OBRI) 
were long-term (>6 months), controlled, double-blind trials with an adequately sized patient 
population (719-2757 patients).  The objective of study CSPS I was to assess the long-term safety and 
efficacy of cilostazol in preventing recurrence of cerebral infarction in patients who had suffered a 
cerebral infarction 1 to 6 months prior to entering the study. 

The CSPS-2 study was a Japanese stroke prevention phase IV double-blind trial to evaluate the 
efficacy and safety of cilostazol compared with aspirin for preventing the recurrence of stroke in 
patients with a history of cerebral infarction.  Patients were randomised to cilostazol 100mg bid or 
aspirin 81mg once daily. 

The Chinese stroke prevention study CSPS OBRI also compared cilostazol (200 mg/day) to 
acetylsalicylic acid (100 mg/day) in patients receiving treatment for secondary prevention of stroke. A 
total of 360 patients in the cilostazol and 359 patients in the acetylsalicylic acid group received study 
medication.  

The total clinical trial database includes 9346 patients, 4527 of whom were exposed to cilostazol.   

In addition, data from spontaneous reports and non-interventional study cases, as well as data from 
the literature were considered in this assessment.  Spontaneous reports and cases from non-
interventional studies were included since the international birth date (1988) up to 29 February 2012, 
representing an exposure of over 6 million patient years.  The total number of events received for 
cilostazol was 11,784 from spontaneous sources and 4,065 from non-interventional studies. 

2.3.1.  Results 

2.3.1.1.  Clinical trials 

Adverse events (AEs) 

In the mid-term trials (phase III/IV), the reactions that occurred very commonly (≥10%) in the 
cilostazol group and more frequently than in the placebo group were: 

Headache   (cilostazol: 29.1%; placebo: 11.6%) 
Diarrhoea   (cilostazol: 16.2%; placebo: 6.6%) 
Abnormal stools  (cilostazol: 12.6%; placebo: 3.4%) 
Other reactions that occurred more frequently in the cilostazol group than in the placebo group include: 
Dizziness   (cilostazol: 9.1%; placebo: 5.8%) 
Palpitation   (cilostazol: 8.8%; placebo: 1.4%) 
Peripheral oedema  (cilostazol: 7.1%; placebo: 4.1%) 

1 The proportion of trial patients discontinuing as a result of adverse events was greater in the cilostazol group 
(21.5%) than in the placebo group (13.9%). The greatest imbalances were for diarrhoea, headache and oedema. 
These events tended to occur early in treatment and were generally not life-threatening.   
Discontinuations for cardiac disorders (cilostazol: 41; placebo: 42) and congestive heart failure (cilostazol: 19; 
placebo: 25) were not greater in the cilostazol group than in the placebo group. However, there were more 
discontinuations for palpitations and tachycardia in the cilostazol group. 
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Dyspepsia   (cilostazol: 5.6%; placebo: 4.1%) 
Tachycardia   (cilostazol: 4.4%; placebo: 0.7%)  

These adverse events are listed in section 4.8 of the SmPC. 

In the CASTLE trial, the AEs that were reported at a frequency of ≥10% in the cilostazol group and a 
similar frequency in the placebo group and therefore are likely to relate to underlying conditions were:  

Peripheral oedema   (cilostazol: 13.8%; placebo: 13.2%) 
Pain in extremity   (cilostazol: 13.5%; placebo: 12.5%) 
Pulse absent    (cilostazol: 10.5%; placebo: 9.9%) 
Hypertension    (cilostazol: 10.3%; placebo: 11.0%)  
Peripheral vascular disorder  (cilostazol: 10.0%; placebo: 10.9%). 

AEs reported at a frequency ≥10% in the cilostazol group and <10% in the placebo group were: 

Diarrhoea   (cilostazol: 10.9%; placebo: 6.7%) 
Headache   (cilostazol: 10.5%; placebo: 4.9%) 

Other AEs that were reported ≥1% more frequently in the cilostazol group than the placebo group 
were abdominal pain, palpitations, tachycardia, sinus tachycardia, abnormal pulse, pain in extremity, 
arthralgia, neck pain, burning sensation, increased heart rate and epistaxis. These AEs, or synonyms 
thereof, are included in section 4.8 of the SmPC.  Other terms relate to underlying conditions. 

In the stroke prevention trials, the AEs regularly reported more frequently in the cilostazol group than 
in the comparator groups were: headache, palpitations, diarrhoea, tachycardia and sinus tachycardia, 
increased heart rate, and dizziness. 

Serious Adverse events 

A summary discussion of SAEs that may be related to the pharmacological activity of cilostazol and the 
frequencies of these events that were observed during clinical trials was provided. These are grouped 
into 5 main categories, and the data is summarised in the table below (includes events reported >3 
cases in either treatment arm).  The first three categories can be caused or worsened by a tachycardic 
drug effect.  

Type of SAE (terms 
included) 

Trial(s) Cilostazol Placebo/ 
aspirin  

1. Related to myocardial 
ischaemia (included MI, 
angina pectoris, coronary 
artery disease) 

9 mid-term trials (phase III/IV) 

CASTLE 

Stroke prevention (CSPS I, 
CSPS II, CSPS OBRI) 

37 (2.9%) 

76 (10.6%) 

30 (1.3%)* 

26 (2.1%) 

76 (10.6%) 

40 (1.8%)* 

2. Related to congestive 
heart failure (included 
congestive heart failure, 
heart failure, cardiac 
failure congestive, did not 
include dyspnoea – too 
non-specific) 

9 mid-term trials (phase III/IV) 

CASTLE 

Stroke prevention (CSPS I, 
CSPS II, CSPS OBRI) 

10 (0.8%) 

21 (2.9%) 

12 (0.5%) 

6 (0.5%) 

17 (2.4%) 

9 (0.4%) 
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Type of SAE (terms 
included) 

Trial(s) Cilostazol Placebo/ 
aspirin  

3. Related to tachycardia 
(included atrial fibrillation 
and tachycardia) 

9 mid-term trials (phase III/IV) 

CASTLE 

Stroke prevention (CSPS I, 
CSPS II, CSPS OBRI) 

6 (0.5%) 

14 (2.0%) 

6 (0.3%) 

4 (0.3%) 

13 (1.8%) 

0 (0%) 

 

4. Related to 
cerebrovascular stroke or 
TIA (included CVA, 
cerebral ischaemia, TIA 
and cerebral infarction) 

9 mid-term trials (phase III/IV) 

CASTLE 

Stroke prevention (CSPS I, 
CSPS II, CSPS OBRI) 

12 (1.0%) 

10 (1.4%) 

81 (3.6%) 

10 (0.8%) 

23 (3.2%) 

145 (6.4%) 

5. Related to hypotension 
(not including syncope – 
term considered too 
general) 

9 mid-term trials (phase III/IV) 

CASTLE 

Stroke prevention (CSPS I, 
CSPS II, CSPS OBRI) 

0 (0%) 

5 (0.7%) 

0 (0%) 

0 (0%) 

1 (0.1%) 

0 (0%) 

* the majority of these events occurred in CSPS II (aspirin comparator) [24/30 and 32/40 respectively] 

The MAH provided information regarding SAEs that occurred in >3 cases in either arm of the studies.  
In addition to the above events, the following points are noted: 

• In the mid-term trials (phase III/IV), the percentage difference in frequency of SAEs between 
the cilostazol group and the placebo group did not exceed 0.3% for any SAE except pneumonia 
(cilostazol 0.7% (n=9); placebo 0.2% (n=2)). 

• In the CASTLE trial, all of the most frequent SAEs occurred at a higher or comparable 
frequency in the placebo compared with the cilostazol group.  None of the frequency 
differences (where the frequency was greater in the cilostazol than the placebo group) 
exceeded 0.7% (n=5). 

• In the CSPS II trial, cilostazol treatment appears to have had a favourable safety profile 
compared with aspirin 81mg QD.  In particular, serious haemorrhagic events (cerebral, gastric 
ulcer and retinal haemorrhage) occurred more frequently with aspirin, as did SAEs of ulcers.  
Frequency of cerebral infarction was also greater in the aspirin group.  MI/acute MI occurred at 
a frequency of 1.0% (n=14) in the cilostazol group, compared with 0.7% (n=10) in the aspirin 
group. 

Safety profile in patients ≥70 years of age compared with patients <70 years of age 

In the mid-term trials, the AEs reported in cilostazol treated patients with higher frequencies (≥1%) in 
patients ≥70 years compared with <70 years were: diarrhoea, abnormal stools, arthritis, ecchymosis, 
anorexia and CV disorder (largest difference for diarrhoea).  A similar pattern was observed for placebo, 
but the differences were smaller.  In most cases there was no noticeable relationship between older 
age and more frequent SAEs.  Angina pectoris was reported more frequently in ≥70 year olds taking 
cilostazol than in <70 year olds, both for the 50mg and 100mg dose.  However, this was also noted to 
be the case for patients treated with placebo. 
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In CASTLE, out of the 1,435 patients included in the safety analysis (717 on cilostazol and 718 on 
placebo), there were 587 (40.8%) patients over the age of 70 (304 in the cilostazol arm, 283 in the 
placebo arm).  The greatest percentage difference in AEs between cilostazol treated patients ≥70 years 
and <70 years was for diarrhoea, peripheral oedema, atrial fibrillation, pain in extremity and 
palpitations.  Peripheral oedema and atrial fibrillation were also higher for elderly patients on placebo 
but the difference was less marked.  Several SAEs were reported with a higher frequency in ≥70 year 
old patients than in the <70 year olds in the cilostazol arm, including MI, cardiac failure, angina, atrial 
fibrillation, death, pneumonia, carotid artery stenosis, renal artery stenosis, acute renal failure and 
dyspnoea.  In several of these examples, the frequency of the reaction was similarly increased in the 
placebo group for patients ≥70 compared with <70 years. 

In the stroke prevention studies, similar patterns of results were observed, with higher frequencies of 
events such as cardiac failure, palpitations, decreased appetite seen in cilostazol treated patients ≥70 
years compared with <70 years.  Again similar results were found in the comparator groups, but in 
some cases the differences were smaller.  

A number of these AEs would be expected to occur at higher frequencies in older patients (e.g. atrial 
fibrillation, arthritis, CV disorder).  Diarrhoea and palpitations were consistently reported at a higher 
frequency in older patients than in younger patients, whilst frequencies in the two age groups in the 
placebo group were similar or higher in younger patients. 

2.3.1.2.  Adverse events of special interest 

Cardiac arrhythmia 

Palpitation and tachycardia were commonly observed during clinical trials and are described in the 
SmPC.  Both of these reactions are CV events that are attributable to the vasodilating and positive 
chronotropic, inotropic and dromotropic properties of cilostazol. 

Data from clinical trials: 

The MAH has confirmed that no positive control was included in the human studies of QT/QTc interval 
as these studies took place prior to the adoption of the ICH guideline on QT/QTc evaluation. The ECG 
data collected in phase III studies suggested little or no impact of cilostazol on QTc.  

Patients with IC are at high risk at baseline of myocardial ischaemia and for the development of 
congestive heart failure. Cilostazol is known to increase heart rate by ~7.4 bpm for cilostazol 100mg 
bid and ~5.1 bpm for cilostazol 50mg bid.  Increases in heart rate in susceptible patients can increase 
the risk of myocardial ischaemia, exacerbate congestive heart failure, leading to supraventricular 
tachycardia and possibly ventricular tachycardia either directly or through myocardial ischaemia. 

The CV AEs that occurred in ≥1% of cilostazol treated patients, with incidence of at least twice that of 
placebo are as follows [and clinical trials where this occurred]: 

• palpitation [phase III/IV, CASTLE, CSPS I, CSPS II, CSPS OBRI] 

• tachycardia [phase III/IV, CASTLE, CSPS II, CSPS OBRI] 

• ventricular extrasystoles [phase III/IV, CSPS II, CSPS OBRI] 

• arrhythmia [phase III/IV] 

• heart rate increased [CASTLE] 

• bradycardia [CASTLE] 
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• sinus tachycardia [CASTLE, CSPS II, CSPS OBRI] 

In the CASTLE study, there was no difference in incidence of worsening myocardial ischaemia, 
congestive heart failure or fatalities in the cilostazol compared with the placebo patients. The patients 
included in the CASTLE study were at higher baseline CV risk compared with the patients in the other 
phase III/IV studies (e.g. greater proportion of patients with diabetes, hypertension, previous MI).  
The CASTLE trial was also of longer duration than the phase III/IV mid-term studies.  Therefore it 
could reasonably be expected that this study would provide the best indication of whether cilostazol 
causes serious CV adverse effects (beyond the expected non-serious effects of palpitation, tachycardia, 
among others).  No safety signal of concern for serious CV adverse effects was observed in the CASTLE 
trial. 

The most frequently reported CV serious AEs in clinical trials for patients treated with cilostazol were 
peripheral vascular disorder, cardiac failure congestive, coronary artery disease, angina 
pectoris/angina unstable, MI and atrial fibrillation.  The majority of these serious AEs occurred at a 
comparable incidence in placebo and in cilostazol treated patients.  Only cardiac failure congestive and 
hypotension occurred with a slightly higher percentage in patients treated with cilostazol than treated 
with placebo. 

The incidence of stroke including transient ischaemic attack and cerebral haemorrhage was clearly 
lower in those patients receiving cilostazol for secondary prevention than in patients treated with 
aspirin (CSPS II). 

There were no cases of AEs of Torsade de pointes or QTc prolongation in the controlled clinical trials.  

Data from spontaneous reporting and non-interventional studies: 

Data were retrieved from the global safety database, including cases from the IBD until 29 February 
2012.   

Palpitation, tachycardia, sinus tachycardia and heart rate increased account for nearly 76% of all 
spontaneous reports for cardiac rhythm and conduction related AEs. 

From spontaneous reporting, there were 9 cases with 10 events of Torsade de pointes identified.  Two 
cases had minimal information that did not allow for medical assessment.  In the other 7 cases, most 
patients had structural or ischaemic heart disease and/or were taking concomitant medications with 
known potential for QT prolongation (in 4 of the 7 cases the patient was taking famotidine). Therefore 
none of the spontaneous reports provided convincing evidence of a causal relationship. 

A total of 13 spontaneous cases of ventricular fibrillation were also identified.  5 of these cases were 
considered unrelated or were unconfirmed by the reporting healthcare professional, 5 were confounded 
by co-suspect medication (e.g. pilsicainide hydrochloride – class Ic antiarrhythmic) or the underlying 
medical conditions (e.g. history of Brugada syndrome, atrial fibrillation, mitral valve stenosis, recent 
MI), and 3 cases were poorly documented.  Therefore there was no convincing evidence to suggest a 
causal relationship with cilostazol. 

Palpitation, tachycardia, sinus tachycardia, and heart rate increased account for nearly 81% of all 
cardiac rhythm and conduction related AE reports in non-interventional studies. There were no cases of 
ventricular fibrillation or Torsade de pointes reported from non-interventional studies.   

Analysis of reports from spontaneous and non-interventional study sources did not raise any new 
safety concerns. 

 

 

 
Assessment report for Cilostazol containing medicinal products   
EMA/CHMP/428525/2013  Page 18/32 
 



 

Literature review: 

Cilostazol has vasodilating and positive chronotropic, inotropic and dromotropic properties (Schror 
2002, Weintraub 2006).  Due to the chronotropic properties, it has also been studied in conditions 
where such effects are desired such as third degree heart block (Nimura 2011).  Kodama-Takahashi et 
al published a study in 12 patients on the effect of cilostazol in third-degree atrioventricular block, that 
showed an increase of total 24 hour QRS count from 57,300 +/-2800 to 74,400 +/-3200 beats 
(p=0.001). 

A recent review by Kanlop et al (2011) summarised the electrophysiological background of cilostazol 
effects on cardiac rhythm.  Cilostazol is hypothesised to suppress transient outward potassium current 
and increase inward calcium current, thus maintaining the dome (phase 2) of the action potential, 
decreasing transmural dispersion of repolarisation and preventing ventricular fibrillation.  Although 
many PDE3 inhibitors have been shown to increase cardiac arrhythmia in heart failure, cilostazol has 
presented effects that are different from other PDE3 inhibitors, especially adenosine uptake inhibition.  
According to the authors, owing to this effect, cilostazol could be an effective cardioprotective drug, 
with beneficial effects in preventing arrhythmia.   

Preclinical data do not indicate any serious safety concern regarding effects on QTc or hERG, and the 
safety margin appears to be wide. 

Anti-platelet effect of cilostazol and the risk of haemorrhagic events 

Cilostazol has anti-platelet properties, and therefore haemorrhagic adverse events are a particular 
safety concern, especially when cilostazol is used in conjunction with other anti-platelet medications. 
The MAH was asked for more data on the effect of cilostazol when used in combination with other anti-
platelet agents. 

Data from clinical trials: 

Cilostazol is contraindicated in patients with any known predisposition for bleeding.  In phase III/IV 
mid-term efficacy studies, the number of patients treated with concomitant antiplatelet therapy was 
limited.  During the early phase III studies, aspirin was not approved as CV prevention therapy and 
had been contraindicated in the clinical trials as a safety precaution.  Clopidogrel was not approved 
during the phase III/IV development (mid-term studies).  Only during the CASTLE trial both aspirin 
and clopidogrel were used concomitantly by patients. 

In the CASTLE study, overall, the total number of patients with bleeding events was lower in the 
cilostazol treatment groups than in the placebo group.  In the placebo group, 7.7% (55/718) of 
patients had bleeding events, whilst 6.9% (43/626) of the cilostazol 100mg bid group and 5.5% (5/91) 
of the cilostazol 50mg bid group had bleeding events.  The most commonly reported bleeding events 
were haematuria, gastrointestinal haemorrhage and haemoptysis. 

In the group of patients who received concomitant aspirin therapy, the proportion of patients with 
bleeding events in the placebo group was 6.2% (22/355), in the cilostazol 100mg bid group: 5.7% 
(18/316) and in the cilostazol 50mg bid group: 3.8% (2/52).  The most commonly reported bleeding 
events in this group of patients were also haematuria, gastrointestinal haemorrhage and haemoptysis: 

The group of patients receiving clopidogrel as single concomitant anti-platelet medication was small 
(cilostazol n=37, placebo n=49). There were no bleeding events in patients treated with cilostazol and 
clopidogrel.  However there were 10 cases of bleeding in the placebo group. 

In the group of patients receiving concomitant aspirin and clopidogrel, the proportions of patients with 
a bleeding event was 12.4% (18/145) for cilostazol 100mg bid, 15.4% (2/13) for cilostazol 50mg bid 
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and 8.7% (13/149) of the placebo group.  The most common bleeding events were haematuria and 
gastrointestinal haemorrhage.  

Clinical trial data on cilostazol use concomitantly with anticoagulant therapy (e.g. warfarin) 

Clinical trial experience did not include a sufficient number of patients taking concomitant warfarin as 
this was a prohibited co-medication in most of the relevant trials. In a single dose drug interaction 
study, no effect on coagulation parameters (e.g. bleeding time) was observed. Due to the potential risk, 
the SmPC includes a precaution in section 4.5 as follows: 

“Caution is advised in patients receiving both cilostazol and any anticoagulant agent, and frequent 
monitoring is required to reduce the possibility of bleeding.” 

Spontaneously reported data on cilostazol when used concomitantly with a single anti-platelet therapy 
(e.g. aspirin or clopidogrel) or with anticoagulant therapy (e.g. warfarin): 

Spontaneous case reports of haemorrhage have widely varying content, with some cases detailing 
concomitant/co-suspect medications and others with such information missing.   

A search of spontaneous and non-interventional study cases was performed using the narrow SMQs: 
haemorrhages (haemorrhage terms (excluding laboratory terms) and haemorrhage laboratory terms). 

Cumulative worldwide patient exposure is estimated to be >6 million patient years, over a period of 24 
years.  Overall 1,030 spontaneously-reported events were received for haemorrhages of any origin and 
195 from non-interventional studies. This was 8.7% of all spontaneous reports and 4.8% of all reports 
from non-interventional studies and represents 1.72 reports per 10,000 patient years of exposure.  
This represents a low reporting rate. 

Nearly half of the haemorrhage reports were serious (47% of spontaneous events and 49% of non-
interventional study events). 

As the quantitative analysis of spontaneous data was not conclusive, the impact of concomitant 
treatment with anti-platelet or anti-coagulant drugs was analysed using clinical trial data only. 

Deaths 

Data from clinical trials: 

The primary endpoint in the CASTLE study was all-cause mortality. The causes of death in the CASTLE 
trial were varied and no pattern was obvious. The majority of patients who had stopped treatment with 
cilostazol/placebo died more than 100 days after stopping. Those patients who died on-treatment also 
generally had a long time to onset.  One patient died after only 2 days of cilostazol treatment, from 
sudden cardiac death and a second patient died after 4 days of cilostazol treatment, from brain 
hypoxia. It was not possible to draw any conclusion from these single cases.  

When CASTLE was terminated after 3 years, the vital status was known for 94% of patients in each 
arm.  A total of 101 deaths had occurred, 49 in the cilostazol group and 52 in the placebo group. 

The hazard ratio for all-cause death for cilostazol compared with placebo was 0.939 (adjusted 95% CI 
0.633 – 1.392).  Multiple sensitivity analyses on all-cause mortality rate were performed, including the 
effect of early treatment withdrawals.  These analyses support the primary results. 

Numbers of death cases for different MedDRA PTs were very similar in the two arms of the trial, with 
the only difference in the number of ‘death from unknown cause’, with 8 cases in the cilostazol group 
compared with 3 cases in the placebo group: 
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For the composite endpoint of CV morbidity/mortality [CV morbidity: coronary events, cerebrovascular 
events, peripheral vascular events; CV mortality: MI, stroke, sudden death], there were a total of 135 
events (cilostazol), vs. 153 events (placebo); (HR: 0.934, upper CI 1.178).   

As there was a high rate of discontinuations in both trial arms, the mortality rate on-treatment was 
considered as well as the ITT population.  The incidence of all-cause mortality on-treatment was 19 in 
the cilostazol group compared with 18 in the placebo group. 

Trial Treatment groups (n) Number of deaths  

Cilostazol  Comparator  

CASTLE Cilostazol (717) 
Placebo (718) 

49  52  

CREST* Cilostazol (354) 
Placebo (351) 

3 2 

CSPS I ** Cilostazol (544) 
Placebo (548) 

23 40 

CSPS II Cilostazol (1337) 
Aspirin (1335) 

13 14 

CSPS OBRI Cilostazol (360) 
Aspirin (359) 

3 7 

*Cilostazol for Re-stenosis Study 
** includes deaths occurring in follow-up period  

 
Spontaneous reports: 

178 fatal cases were received, which represented 2% of events received for cilostazol overall.  103 
(57.9%) were patients ≥70 years of age, and 46 (25.8%) were patients <70 years.  For 29 (16.3%) 
patients, age was not known. 

The most commonly reported events from spontaneous reports were ‘death’ (13.2%), cerebral 
haemorrhage (6.4%), pneumonia (4.7%), interstitial lung disease, cardiac failure and myocardial 
infarction (each 4.3%).   

Non-interventional studies: 

120 fatal cases were received, representing 3.6% of all events from non-interventional studies (Japan: 
110, Korea: 7, Germany: 3). 103 (85.8%) patients were ≥70 years of age, and 13 (10.8%) were <70 
years, age was unknown in 4 (3.3%) patients.  

The most commonly reported events were pneumonia (9.7%), ‘death’ (8.3%), pneumonia aspiration 
(5.5%), and cerebral haemorrhage (4.1%). 

A good proportion of the fatal cases where the patient was treated for the indications intermittent 
claudication, peripheral arterial occlusive disease or peripheral vascular disease/disorder, have a 
cardiac cause of death recorded.  Patients with peripheral arterial disease generally also have coronary 
artery disease, and so this is perhaps not unexpected. There are also a few haemorrhagic fatal cases 
and the antiplatelet effects of cilostazol may have contributed to these events.  

For those patients treated for the prevention of recurrence of stroke (mainly from Japan), there were a 
greater number of ischaemic/haemorrhagic fatal stroke events than in the other indications – which is 
to be expected as these patients are at higher risk of recurrent stroke.  A number of patients died from 
cardiac conditions, which these patients would also be at risk of.  The numbers of patients dying from 
other conditions may reflect a relatively multi-morbid population. 

There were also a number of fatal cases where patients were treated for a variety of different 
indications, generally thrombotic (cardiac) conditions.  
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The duration of treatment in the fatal cases ranged from 1 to 2066 days (~5.6 years). The mean 
duration of treatment was 222 days, with a median duration of 65 days. 

2.3.1.3.  Concomitant medication and Drug interactions  

Cilostazol has two main active metabolites, OPC-13015 (dehydrocilostazol, 3-7 times more potent than 
cilostazol), and OPC-13213 (trans-hydroxy-cilostazol, 2 – 5 times less potent than cilostazol).The 
trans-hydroxy metabolite OPC-13213 is generated via the metabolism of cilostazol by CYP2C19. 

CYP3A4 inhibition increased exposure to cilostazol by 87% (AUC) while exposure to OPC-13015 
increased by 8% (AUC).  This suggests that CYP3A4 is also involved in the metabolism of OPC-13015. 

Due to the contribution of CYP2C19 to cilostazol metabolism, inhibition of CYP2C19 decreased exposure 
to OPC-13213, increased exposure to cilostazol by 26%, and increased exposure to OPC-13015 by 
69%.  Inhibition of CYP2C19 may result in more cilostazol being metabolised via other routes, or it is 
possible that the metabolism of OPC-13015 is also inhibited by CYP2C19 inhibitors.   
As OPC-13015 is 3-7 times more potent than cilostazol, increased exposure to this metabolite as a 
result of CYP2C19 inhibition is of particular importance. 

Pharmacokinetic data from interaction studies showed that administration of cilostazol with 
erythromycin (an inhibitor of CYP3A4) resulted in an increase in the AUC of cilostazol by 72%, 
accompanied by a 6% increase in AUC of the dehydro metabolite and a 119% increase in AUC of the 
4`-trans-hydroxy metabolite. Based on the AUC, the increase in overall pharmacological activity of 
cilostazol is 34% when co-administered with erythromycin. Co-administration of ketoconazole (an 
inhibitor of CYP3A4) resulted in an increase in the overall pharmacological activity of cilostazol of 35%. 
Also, the administration of cilostazol with omeprazole (an inhibitor of CYP2C19) increased the overall 
pharmacological activity of cilostazol by 47%. 

The most commonly co-prescribed categories of drugs which inhibit CYP3A4 or CYP2C19 in the elderly 
population with IC are likely to be azole-antifungals, macrolide antibiotics, calcium channel blockers 
and proton pump inhibitors.  

2.3.1.4.  Sub-populations (diabetics, renally impaired patients)  

The safety profile in the sub-population of renally impaired patients was analysed in the nine phase 
III/IV studies.  There was no difference in frequencies of ADRs in patients with impaired renal function 
(defined by serum creatinine) compared with patients without impaired renal function.  Analysis of 
safety data with respect to age and renal impairment showed no trend towards higher frequencies of 
ADRs in patients ≥70 years compared with <70 years. 

Diabetic patients included in the phase III/IV trials generally had a higher incidence of previous CV 
disorders than IC patients without diabetes. 

Headache, diarrhoea and abnormal stools were the most common AEs in the overall cilostazol patient 
population and these occurred at slightly higher incidences than in the population of diabetic patients 
with cilostazol treatment.  No notable difference was seen with regard to AE incidences for the 
remaining AEs.  The incidence of cardiac events was comparable for cilostazol treated patients with 
diabetes and cilostazol treated patients in the overall patient population. 
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2.3.2.  Discussion 

Safety data for cilostazol available from the efficacy trials (mid-term trials), the long-term safety trial 
CASTLE and stroke prevention studies, as well as case reports from spontaneous sources and non-
interventional studies were considered in this review. 

No major safety concerns were identified from the clinical trials. The most common adverse events 
were relatively non-serious, including headache, diarrhoea, abnormal stools, dizziness, palpitations and 
tachycardia. The majority of AEs reported with a higher frequency with cilostazol than placebo are 
included in section 4.8 of the SmPC. Diarrhoea and palpitations were reported at a higher frequency in 
older patients than in younger patients. It was agreed that this should be reflected in section 4.8 of the 
SmPC. 

No signal for increased mortality was observed in clinical trials, including the CASTLE study. 

The primary objective of the CASTLE trial was to assess the long-term effect of cilostazol on all-cause 
mortality. The CASTLE study included patients who were treated up to 3 years. The study was 
terminated prematurely as a result of a lower than expected event rate and higher than expected 
drop-out rate. The hazard ratio for mortality (cilostazol vs. placebo) was 0.94, 95% CI [0.63-1.39]. 
The other clinical trials also did not raise any signal of increased mortality with cilostazol.   

The proportion of fatal cases received from spontaneous sources and non-interventional studies is 2% 
and 3.6% overall respectively. The causes of death reported in these cases were mainly cardiac, 
haemorrhagic, and ischaemic/haemorrhagic stroke events. Patients treated with cilostazol would be at 
a relatively high risk of these events, either due to their underlying condition or the anti-platelet 
properties of cilostazol and other concomitant anti-platelet medications (in the case of haemorrhages). 
For those patients treated for the indication arteriosclerosis obliterans, there were also a number of 
cases of respiratory conditions and other conditions that may indicate a poorer health state of these 
individuals compared with patients treated for symptomatic relief of IC.  No signal of concern has been 
identified from the information provided on fatal cases. 

The results from clinical trials did not generate any signal of serious cardiac arrhythmic events, but a 
small number of serious events (ventricular tachycardia, electrocardiogram QT prolongation (including 
Torsade de Pointes)) were received from spontaneous sources/non-interventional studies and some of 
these were considered compatible with the chronotropic effects of cilostazol. The CHMP considered that 
causality was difficult to assess in these reports, especially given the level of confounding due to the 
background conditions in these patients. However, it was noted that the activity of cilostazol as a 
phosphodiesterase enzyme (PDE-3) inhibitor raises a potential safety concern over cardiac arrhythmias 
that may result from the increase in resting heart rate (cilostazol has been demonstrated to increase 
heart rate by ~5.1 and ~7.4 beats per minute at the authorised doses), and palpitations and 
tachycardia were well-documented in clinical trials. This subject is described in section 4.8 of the SmPC 
with the following terms included: palpitation, tachycardia, arrhythmia, ventricular extrasystoles, atrial 
fibrillation, supraventricular tachycardia, ventricular tachycardia. In addition cilostazol is 
contraindicated in patients with any history of ventricular tachycardia, ventricular fibrillation, or 
multifocal ventricular ectopics whether or not adequately treated and in patients with prolongation of 
the QTc interval. It was however considered by the CHMP, based on the mechanism of action of 
cilostazol, that it should also be contraindicated in patients with a history of severe tachyarrhythmia. 

Other adverse events of interest such as myocardial ischemia (myocardial infarction, angina pectoris, 
coronary artery disease), congestive heart failure and hypotension, were also identified during the 
mid-term efficacy clinical trials, with a higher incidence on the cilostazol group compared to placebo.  
These imbalances involved small numbers of events and in general were not replicated in the data 
obtained from the long-term CASTLE trial. However, it was noted that was a small excess of cases of 
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heart failure (cilostazol: 2.9%, vs. placebo: 2.4%) and hypotension (cilostazol: 0.7%, vs. placebo: 
0.1%) in CASTLE. Despite the uncertainties associated with spontaneous reports, it was agreed that 
cilostazol should also be contraindicated in patients with unstable angina pectoris, myocardial infarction 
within the last 6 months, or a coronary intervention in the last 6 months. In addition, further warnings 
should be inserted in the SmPC to recommend close monitoring of patients who may be at increased 
risk for serious cardiac adverse events as a result of increased heart rate. 

In addition, the anti-platelet activity of cilostazol raised a concern for haemorrhagic events. In the 
CASTLE trial, a lower bleeding event rate was observed in the cilostazol arm than in the placebo arm 
and the use of concomitant aspirin did not increase the frequency of bleeding in the sub-group treated 
with cilostazol. However, concomitant aspirin and clopidogrel treatment together increased the risk of 
bleeding in the cilostazol group compared with the placebo patients.  Overall, these data did not raise 
concerns regarding the risk of haemorrhage in association with cilostazol and an additional 
concomitant single anti-platelet therapy, and this risk was considered to remain as ‘potential’, based 
upon the known mechanisms of action of cilostazol. The CASTLE trial provided some evidence of an 
increase in haemorrhage risk when cilostazol was combined with both aspirin and clopidogrel together 
(although the numbers involved were relatively small).  Given this result, and the theoretical concerns, 
it was agreed that cilostazol should be contraindicated in patients treated with two or more additional 
anti-platelet or anticoagulant agents.   

Cilostazol is mainly metabolised by CYP3A4 and CYP2C19 and has two main active metabolites, OPC-
13015 (dehydrocilostazol, 3-7 times more potent than cilostazol), and OPC-13213 (trans-hydroxy-
cilostazol, 2 – 5 times less potent than cilostazol). Given the increase in exposure to cilostazol resulting 
from concomitant use of CYP3A4 and CYP2C19 inhibitors (such as erythromycin, ketoconazole, and 
omeprazole), the CHMP considered that there is a high potential for interactions with other medicinal 
products that could increase the risks associated with cilostazol and therefore considered that the 
SmPC wording in section 4.5 should be strengthened. In addition, it was considered necessary to 
include further information regarding exposure to cilostazol in the case of patients receiving 
concomitant CYP3A4 and CYP2C19 inhibitors and to recommend a dose reduction to 50mg bid of 
cilostazol during concomitant use with such medicines. This reduced dose has been shown to be 
clinically effective in clinical trials in patients using CYP3A4 or CYP2C19 inhibitors. 

2.4.  Risk management plan 

The MAH submitted a risk management plan, which included a risk minimisation plan. 

To ensure that health care professionals are informed of the correct indication for use of the product, 
the MAH has introduced the following measures: proactive communication to physicians on the Otsuka 
Europe website, re-training of the Medical Information teams and Sales Force teams in the countries 
where cilostazol is marketed. 

The CHMP endorsed a communication i.e. Direct Healthcare Professional Communication (DHPC), to 
rapidly communicate the outcome of the present review. 

In order to measure the effectiveness of the above measures, the CHMP has agreed on two drug 
utilisation studies (DUS). The first DUS will obtain baseline data with the objective to describe the 
characteristics of new users of cilostazol and the duration of the use of cilostazol and discontinuation 
patterns. The study will also aim to quantify off-label use, describe dosage patterns and identify the 
medical specialties of physicians prescribing cilostazol. The second DUS will have the objective to 
evaluate the effectiveness of the proposed SmPC changes, educational initiatives and other 
implemented risk minimisation measures in terms of the mitigation of off-label use and adherence of 
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prescribers to the SmPC, in comparison with baseline data. The protocol of the studies was agreed by 
the CHMP. 

In addition, the MAHs agreed to perform a mechanistic study to provide further insight into the effects 
on platelet aggregation of cilostazol with aspirin or clopidogrel and their consequences on bleeding 
time. Excesses in bleeding time during cilostazol treatment outside a prespecified range to be defined 
in the protocol will be assessed and appropriate risk minimisation measures will be proposed when the 
final study report is available. 

Finally, the CHMP considered that the pharmacovigilance measures should be increased and the MAHs 
are now requested to submit 6-monthly PSURs including safety reports focused on cardiovascular 
adverse events, haemorrhagic adverse events and off-label use.  

2.5.  Overall benefit/risk assessment 

Cilostazol is associated with a modest but statistically significant increase in walking distance compared 
with placebo in patients with IC, and this has also been demonstrated using quality of life 
measurements. In terms of safety, clinical trial data showed that the most commonly-reported adverse 
events are headaches, diarrhoea, dizziness, palpitations, peripheral oedema and tachycardia, and 
these adverse events were listed in the product information. However, the pharmacological effects of 
cilostazol suggest that it may cause more serious cardiac arrhythmias in some patients. In addition, 
considering its anti-platelet activity, cilostazol is expected to increase the risk of bleeding. However, 
causality and magnitude of this risk is difficult to quantify given the lack of a clear signal in clinical 
trials and given the level of confounding due to the background concomitant medication used by these 
patients. The concerns relating to interactions with other medications (in particular CYP3A4 and 
CYP2C19 inhibitors) and the possibility of an increased risk for adverse effects have been addressed by 
the recommendation of a dose reduction to 50mg bid in patients taking concomitant medicines that 
inhibit these enzymes.  

In view of the modest benefits of cilostazol and of the existing safety concerns, the Committee was of 
the view that the use of cilostazol should be restricted to those who would benefit the most from 
treatment, i.e. patients for whom life-style modifications (stopping smoking and exercise programs) 
and other appropriate interventions have not provided sufficient benefit. Suitability of treatment with 
cilostazol should be carefully considered, alongside other treatment options such revascularisation. 

At the request of the CHMP, an ad-hoc expert advisory group meeting was convened in February 2013. 
The experts were first asked to discuss the current standard approach to the clinical management of 
peripheral arterial occlusive disease (PAOD), the characteristics of the patients treated with cilostazol 
and the clinical relevance of the benefits of cilostazol. The experts were of the view that cilostazol has 
a beneficial effect in patients with limiting intermittent claudication who cannot manage an exercise 
program in getting such patients over “the first hurdle” that would then allow them to continue 
progression of their walking distance through exercise.  It was recognised by the experts that the 
benefit of cilostazol products was small but was clinically significant, and enough to restore 
independence for some patients and to get them started with their rehabilitation program. The need to 
review the patient’s response to treatment at 3 months and to continue treatment only if positive was 
agreed by all. The experts acknowledged that minor adverse events were commonly seen in some 
patients but no major side effects were recorded by any of the experts. The expert group noted the 
spontaneous reports of haemorrhage when used with one or two antiplatelet drugs, but were reassured 
by the absence of evidence from the published placebo-controlled studies. However, they recognised 
that there is a risk of bleeding with triple therapy and that triple therapy should be avoided (cilostazol 
and two antiplatelet drugs). The experts agreed that the CASTLE study had some limitations (including 
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early termination and high rate of dropout, study restrictive in certain patient groups, exclusion of high 
risk patients, and review of the patients by their doctors in a 6-month period) but that some of those 
were expected with such a long term Phase IV study. It was recognised that less adverse events than 
expected had been reported. The experts considered that the included patients were a reasonable 
representation of real-life and it was hard to argue that the study was not reassuring and agreed that 
cilostazol has shown a consistent trend for being as safe as placebo across the major cardiovascular 
endpoints.  Although a post-hoc analysis, the demonstration that the current accepted CV MACE in 
studies of new drugs (CV death, non-fatal MI and stroke) was statistically significantly lower in the 
treatment group was felt to give strong reassurance on CV safety. The group considered that it was 
feasible to exclude high cardiovascular risk patients in practice, and that this would also limit the risk 
of drug interaction with antiplatelet agents (as most patients in these groups would receive dual 
antiplatelet therapy). The proposal from the MAHs to recommend a reduction to 50mg bid in some 
patient sub-groups was welcomed by the group. Overall, the group was of the view that for a small 
group of patients with low risk of cardiovascular co-morbidities, limiting intermittent claudication who 
cannot manage initial exercise rehabilitation, or who are unsuitable for revascularisation, this drug may 
have a role. 

Considering all available data on the safety and efficacy of cilostazol as well as the conclusions of the 
ad-hoc expert group meeting, the CHMP has agreed on a number of measures including the restriction 
of the indication to “second-line use, in patients in whom lifestyle modifications (including stopping 
smoking and [supervised] exercise programs) and other appropriate interventions have failed to 
sufficiently improve their intermittent claudication symptoms”, and the introduction of three new 
contraindications, in patients with history of severe tachyarrhythmia, patients treated concomitantly 
with two or more additional anti-platelet/anticoagulant agents and patients with unstable angina 
pectoris, myocardial infarction within the last 6 months, or a coronary intervention in the last 6 
months. 

A closer monitoring of treatment success after 3 months instead of 6 months, with a view to 
discontinuing cilostazol where the treatment effect is considered to be inadequate is now 
recommended. Also, cilostazol should only be initiated by physicians experienced in the management 
of intermittent claudication after suitability of treatment with cilostazol has been carefully considered, 
alongside other treatment options such as revascularisation. 

In order to minimise the risk of drug metabolism interaction, warnings have been introduced in the 
SmPC and it is now recommended to reduce the dose to 50mg bid in patients taking medicines that 
inhibit CYP3A4 or 2C19.  

The pharmacovigilance measures should be increased by submitting 6-monthly PSURs including safety 
reports focused on cardiovascular adverse events, haemorrhagic adverse events and off-label use.  

To ensure that health care professionals are informed of the correct indication for use of the product, 
the MAH has introduced the following measures: proactive communication to physicians on the Otsuka 
Europe website, re-training of the Medical Information teams and Sales Force teams in the countries 
where cilostazol is marketed. The CHMP endorsed a communication i.e. Direct Healthcare Professional 
Communication (DHPC), to rapidly communicate the outcome of the present review. 

In order to measure the effectiveness of the above measures, the CHMP has agreed on two drug 
utilisation studies (DUS). The first DUS will obtain baseline data with the objective to describe the 
characteristics of new users of cilostazol and the duration of the use of cilostazol and discontinuation 
patterns. The study will also aim to quantify off-label use, describe dosage patterns and identify the 
medical specialties of physicians prescribing cilostazol. The second DUS will have the objective to 
evaluate the effectiveness of the proposed SmPC changes, educational initiatives and other 
implemented risk minimisation measures in terms of the mitigation of off-label use and adherence of 
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prescribers to the SmPC, in comparison with baseline data. The protocol of the studies was agreed by 
the CHMP. 

In addition, the MAH agreed to perform a mechanistic study to provide further insight into the effects 
on platelet aggregation of cilostazol with aspirin or clopidogrel and their consequences on bleeding 
time. Excesses in bleeding time during cilostazol treatment outside a prespecified range to be defined 
in the protocol will be assessed and appropriate risk minimisation measures will be proposed when the 
final study report is available.  

Benefit –risk balance 

The Committee concluded that the benefit-risk balance of cilostazol products for the improvement of 
the maximal walking distance and maximal pain-free walking distances in patients with intermittent 
claudication (IC), who do not have rest pain and who do not have evidence of peripheral tissue 
necrosis (peripheral arterial disease Fontaine stage II) remains  positive under normal conditions of 
use, subject to the restrictions, warnings, other changes to the product information and risk 
minimisation measures agreed. 

2.6.  Communication plan 

As part of this referral procedure, the MAHs and the CHMP agreed the wording of a ‘Direct healthcare 
professional’ communication (DHPC) designed to inform prescribers of the outcome of this review and 
of the amendments of the marketing authorisation: restriction of the target population (second-line 
use, new contra-indications), recommendation to re-assess the patients after 3 months in view of 
discontinuing the treatment unless the patient shows a clinically important improvement in walking 
distance/quality of life, and recommendation to reduce the dose to 50mg bid in patients taking 
medicines that inhibit CYP3A4 or 2C19. 

The final version of this DHPC agreed by the CHMP is provided together with the communication plan  

2.7.  Changes to the product information 

The CHMP revised the product information of cilostazol products in accordance with the agreed risk 
minimisation measures, to ensure the safe and effective use of those products (see attachments 17). 

The main change to the SmPC was the amendment of section 4.1, to reflect the restriction of the 
indication to “second-line use, in patients in whom lifestyle modifications (including stopping smoking 
and [supervised] exercise programs) and other appropriate interventions have failed to sufficiently 
improve their intermittent claudication symptoms”. A recommendation to re-assess the patient after 3 
months treatment (in place of the previous recommendation to review after 6 months treatment) with 
a view to discontinuation in patients where an inadequate effect is observed was added in section 4.2. 
This section was further amended to specify that cilostazol should be initiated by physicians 
experienced in the management of intermittent claudication and to recommend physicians to ensure 
that patients continue with their life-style modifications and pharmacological interventions to reduce 
the risk of cardiovascular events and to reduce the dose to 50mg bid in patients receiving medicines 
that strongly inhibit CYP3A4 or CYP2C19. New contra-indications were agreed by the CHMP: in patients 
with a history of severe tachyarrhythmia, patients treated concomitantly with two or more additional 
antiplatelet or anticoagulant agents and patients with unstable angina pectoris, myocardial infarction 
within the last 6 months, or a coronary intervention in the last 6 months. Section 4.3 of the SmPC was 
amended accordingly. Section 4.4 was also amended to include the recommendation to consider the 
suitability of treatment with cilostazol alongside other treatment options (such as revascularisation), 
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and to give additional warnings regarding the effect of cilostazol on heart rate. The warnings in 
concomitant treatment with relevant CYP inhibitors which increase exposure to cilostazol were 
strengthened in section 4.5. Finally, the following wording was inserted in section 4.8 of the SmPC: “an 
increase in the frequency of diarrhoea and palpitation has been found in patients older than 70 years”. 

Additional minor changes were inserted to align the SmPC with the latest QRD template. 

The Package Leaflet was amended accordingly. 

The full revised PI is available in the Annex III of the CHMP opinion. 

3.  Overall conclusion 

Whereas 

• The Committee considered the procedure under Article 31 of Directive 2001/83/EC on cilostazol-
containing medicinal products; 

• The Committee reviewed all the data provided by the MAHs in writing and in the oral explanation 
and the outcome of the ad-hoc expert advisory group meeting; 

• The Committee has reviewed all adverse drug reaction data and clinical trial data associated with 
Cilostazol; in particular the cardiovascular events and bleeding reactions. Although clinical trial 
data did not substantiate safety concerns raised from spontaneous ADR reporting, the CHMP 
concluded that the risk of bleeding and some cardiovascular events including tachyarrhythmias 
cannot be excluded in at-risk patients. The CHMP also concluded that the risk of bleeding was 
higher in patients treated concomitantly with two or more additional antiplatelet or anticoagulants 
agents. The Committee is of the opinion, considering the metabolism of cilostazol, that there is a 
potential for interactions that could increase the risks associated with cilostazol.  

• In view of the above safety concerns, the Committee agreed on a number of risk minimisation 
measures, including changes to the product information to strengthen the wording of the PI to 
reduce the risk of haemorrhagic events, cardiac events and potential drug-drug interactions 
(contra-indication in at-risk patients, recommendation of adjustment of the dose, strengthening of 
the warning to ensure suitability of the treatment with cilostazol). The CHMP also agreed to the 
introduction of measures to ensure health care professionals are informed on the conditions of use 
of the product. Finally The Committee agreed to drug utilisation studies to describe the 
characteristics of new users of cilostazol and the duration of the use of cilostazol and 
discontinuation patterns, and thereby to evaluate the effectiveness of the implemented risk 
minimisation measures; 

• The Committee considers that the benefit of cilostazol is modest but that a statistically significant 
increase in walking distance compared with placebo has been shown in patients with intermittent 
claudication; 

• The Committee is of the opinion that some patients may benefit from cilostazol treatment to a 
clinically relevant degree; however, in view of the existing safety concerns, the Committee 
considered it appropriate to restrict use to those who have not responded to lifestyle treatment and 
to recommend that treatment is only continued in those who have shown a meaningful response 
within the first 3 months; 

• The Committee, as a consequence, concluded that the benefit-risk balance of cilostazol-containing 
medicinal products is positive under normal conditions of use only for second-line use, in patients 
in whom lifestyle modifications and other appropriate interventions have failed to sufficiently 
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improve their intermittent claudication symptoms, and subject to the agreed risk minimisation 
measures, including changes to the product information. 

Therefore the CHMP recommended the variation to the terms of the Marketing Authorisations for the 
cilostazol-containing medicinal products referred to in Annex I, in accordance to the amendments to 
the Summary of Product Characteristics, Labelling and Package Leaflet set out in Annex III and subject 
to the conditions set out in Annex IV. 
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Appendix  

Divergent positions 
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Article 31 referral of Council Directive 2001/83/EC 

 

Procedure No: EMEA/H/A-31/1306 

Cilostazol-containing medicinal products 

 

Divergent statement  

I disagree with the conclusions reached by the CHMP in the context of the Article 31 
procedure on cilostazol-containing medicinal products, for the following reasons: 

- The efficacy of cilostazol has been evaluated in 8 phase III trials and one phase IV 
trial of a maximum duration of 24 weeks. The overall data from these studies shows 
a modest but statistically significant improvement in absolute claudication distance 
(ACD) and initial claudication distance. However, the clinical relevance of such effect 
is difficult to be established. 
Additional data of ACD responders (defined as those with a ≥50% change in ACD 
from baseline to end of treatment) showed a statistically significant higher 
percentage of responders in the cilostazol 100 mg BID group compared to the 
placebo group. However, the two studies in which ASA was used as background 
therapy (21-96-202 and PACE), showed divergent results. In the first study, 
differences in responder rates between cilostazol and placebo were significant (42% 
vs. 25.8%; p = 0.001) while in the more recent PACE study, the differences in 
responder rates were not significant (cilostazol responders 29.6% vs. placebo 
responders 27.9%; p = 0.69). Therefore, there is a consistent better efficacy of 
cilostazol 100 mg versus “pure” placebo, while the effect of cilostazol on background 
ASA is modest and inconsistent. This issue is of concern because, according to 
current practice guidelines (Alonso-Coello et al. Chest. 2012), the use of cilostazol is 
limited as add-on therapy to low-dose ASA or clopidogrel for patients with refractory 
claudication despite exercise therapy and smoking cessation (Grade 2C). Ancillary 
analyses also suggest that the benefit of cilostazol may be lost in elderly patients 
when appropriate treatment with statins is applied.  
As a result, current place of cilostazol in therapeutics remains to be established. 

 
- In what respect safety data, the areas of concern that led to the referral were mainly   

serious suspected adverse reactions reported involving the cardiovascular system and 
reports on haemorrhages of different localization, as well as drug interactions. 
Reactions of the cardiovascular system involved myocardial infarction, angina 
pectoris and arrhythmias, among others. Despite the patients receiving cilostazol are 
normally presenting other co-morbidities that add complexity to the evaluation of 
spontaneous cases related to cardiovascular disorders,  most of these cardiovascular 
reactions derive from the mechanism of action of cilostazol, were identified during 
clinical trials and are described in the SPC. This means that in this population, in 
which an altered basal cardiovascular status is frequent, cilostazol could aggravate 
existing co-morbidities. This may be even more evident in current clinical practice, 
where patients on treatment may be older, polymedicated and with a more 
deteriorated baseline status. It is estimated that 42% of patients have underlying 
coronary arterial disease (defined as a history of myocardial infarction, angioplasty, 
CABG surgery or use of anti-anginal medications) and 73% suffer from hypertension 
(Katzel et al, Vascular Medicine 2001; 6:157-162). 
Other area of concern is the haemorrhagic reactions. Concomitant use with 
antiplatelet drugs should be the norm in the treatment of these patients (antiplatelet 
treatment, exercise and smoking cessation is the standard treatment of intermittent 
claudication), and simultaneous use of cilostazol may increase the risk of 
haemorrhagic episodes, due to its antiplatelet activity. How to manage this in practice 
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is not straightforward, since antiplatelet effect of cilostazol cannot replace standard 
antiplatelet treatment. In the CASTLE study, a subanalysis of the data showed that 
only when combining both with clopidogrel and acetyilsalicilic acid, there was an 
increased risk of hemorrhages. However, it has not been possible to identify the 
actual dose of cilostazol that these patients were receiving, and the schedule of 
follow-up visits made difficult an accurate registry of the medication.  Acetylsalicic 
acid was excluded in 7 of the 9 trials. The additive effect of cilostazol on the risk of 
haemorrhages of acetylsalicylic acid is biologically plausible and cannot be ruled out 
with the available data. Although cilostazol is used to treat the symptoms of 
intermittent claudication in patients normally receiving acetylsalicylic acid or 
clopidogrel, efficacy results in this population shows conflicting results. The likelihood 
of serious adverse reactions due to its pharmacological properties, the background 
co-morbidities in patients with peripheral arterial disease, and the pharmacokinetic 
interactions consequence of the polimedication received by these patients, makes the 
benefit-risk of cilostazol not favourable in the current framework of the management 
of peripheral arterial disease. 
 

In conclusion, on the light of the modest efficacy of cilostazol, particularly poor in patients 
on background ASA and in elderly patients on background statin therapy, the increased risk 
for cardiovascular and haemorrhagic adverse reactions derived from its mechanism of 
actions, the number of pharmacodynamic and pharmacokinetic  interactions, which greatly 
complicates the management of this medicinal product in current clinical practice, the 
benefit/risk of cilostazol in the treatment of PAD on the basis of current standard of care is 
considered negative. 
 
 
 
CHMP member expressing a divergent opinion: 

 

Alar Irs (EE) 21 March 2013 Signature: ……………………………… 

Concepcion Prieto Yerro (ES) 21 March 2013 Signature: ……………………………… 

 
 
Pierre Demolis (FR) 21 March 2013 Signature: ……………………………… 

Sol Ruiz (co-opted) 21 March 2013 Signature: ……………………………… 
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