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Effect of Cilostazol in Patients with
Intermittent Claudication: A Randomized,
Double-Blind, Placebo-Controlled Study
D. Eugene Strandness, Jr, MD,@ Ronald L. Dalman, MD,O Steve Panian, MD,"
Marc S. Rendell, MD,@ Philip C. Comp, MD, PhD,O Peter Zhang, PhD,'
and William P. Forbes, PharmD, Seattle, WA, Palo Alto, CA, Denver, CO,
Omaha, NE, Oklahoma City, OK, and Rockville, MD

A multicenter, double-blind, randomized, placebo-controlled, parallel study was conducted to
compare the efficacy and safety of cilostazol 100 mg and 50 mg, both administered twice
daily, with that of placebo in patients with moderately severe intermittent claudication (IC)
secondary to peripheral arterial disease. A total of 394 subjects 40 years of age or older with
chronic, stable, symptomatic IC received cilostazol 100 mg twice daily, 50 mg twice daily, or

placebo for 24 weeks. Subjects receiving cilostazol 100 mg twice daily experienced a 21% net
improvement in maximal walking distance (MWD) compared with placebo subjects (p = 0.0003)
and a 22% net improvement in distance walked to the onset of symptoms (PFWD) (p = 0.0015).
Subjects who received cilostazol 50 mg twice daily also benefited from therapy, but not to a

statistically significant degree (7% and 11% improvement in MWD and PFWD, respectively).
Quality-of-life and functional status assessments corroborated these objective results.
Cilostazol, in particular 100 mg twice daily, significantly improves symptoms in patients with IC.
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Intermittent claudication (IC), characterized by
pain, aching, cramping, or muscle fatigue of the
affected extremity during exercise, is the first rec-
ognizable symptom of peripheral arterial disease
(PAD).1 Approximately 5% of men and 2.5% of
women 60 years of age or older have IC.2'3
However, these data appear to be an underesti-
mation of the true prevalence of the disease, be-
cause IC is diagnosed in at least three times as
many individuals when sensitive noninvasive tests
are used.4 Importantly, the incidence of IC in-
creases with age; thus, the prevalence can be ex-
pected to increase with the so-called graying of
America. Eventually, 7% of patients with IC re-
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quire bypass surgery; less than 4% undergo am-
putation.5 Data from the Framingham study indi-
cate that 75% of patients with IC will die of a
coronary or cerebrovascular event, reflecting the
risk associated with widespread arterial disease
in these patients.6

Treatment options for IC include behavioral
modification to reduce risk factors, medical ther-
apy, and revascularization.7 Until 1999, only one
pharmacologic agent, pentoxifylline, was avail-
able for the medical treatment of IC, and the
value of this agent has been limited by its vari-
able efficacy in clinical practice. We report the re-
sults of a phase 3, multicenter, double-blind, ran-
domized, placebo-controlled, parallel study eval-
uating cilostazol, a type III phosphodiesterase in-
hibitor. The objective of our study was to com-
pare the efficacy and safety of twice-daily cilosta-
zol 100 mg or 50 mg with placebo in patients
with moderate IC secondary to PAD.

Methods

Study Design and Entry Criteria

Subjects enrolled in the multicenter, randomized,
double-blind, 24-week, placebo-controlled paral-
lel-design trial were randomly assigned to one of
three treatment groups: cilostazol 100 mg twice
daily, cilostazol 50 mg twice daily, or placebo
twice daily. Eligible patients were 40 years of age
or older who had at least a 6-month history of sta-
ble, symptomatic IC secondary to PAD, repro-
ducible walking distances on screening treadmill
tests, and termination of all screening treadmill
tests solely for reasons of claudication pain.
Stable disease was defined as 20% or less vari-
ance in maximal walking distance (MWD) on two
consecutive treadmill tests. Subjects were re-
quired to walk between 30 and 200 m to be eligi-
ble. The symptom-limiting leg, termed the refer-
ence leg, was required to remain the same dur-
ing the screening phase. For subjects with equiv-
alent bilateral disease, the limb with the lowest
resting ankle-brachial index (ABI) was chosen as
the reference leg. Treadmill testing was per-
formed uniformly at all sites with a standardized
2 mph, 12.5% grade protocol. Additionally, sub-
jects were required to have a resting ABI less than
0.90 and at least a 10-mm Hg decrease in ankle
systolic blood pressure in the reference leg at the
completion of testing.

Exclusion criteria included ischemic pain at
rest, gross obesity, childbearing potential in
women, hypertension (> 200 mm Hg systolic or
> 100 mm Hg diastolic supine resting pressures),
malignancy or metastatic malignancy, exercise-
limiting cardiac disease, history of bleeding ten-
dencies, and concomitant use of antiplatelet, an-
ticoagulant, hemorheologic, or nonsteroidal anti-
inflammatory agents. Occasional use of diclofenac
sodium was allowed. Before undergoing screen-
ing procedures, subjects signed an informed con-
sent form approved by the institutional review
board at each participating center.

Treatment Protocol

Subjects were screened for eligibility during a 3-
week run-in period. Those who were successfully
randomized underwent examination biweekly for
the first month and monthly thereafter. The pri-
mary efficacy endpoint was MWD, defined as the
total distance walked from beginning treadmill
walking until the subject could walk no further.
Secondary efficacy endpoints included pain-free
walking distance (PFWD), defined as total dis-
tance walked until onset of pain; Doppler-mea-
sured bilateral peripheral limb pressures assessed
before exercise and at 1, 5, and 9 minutes after
exercise; quality of life and functional status, as
evaluated by questionnaires; end-of-treatment
global therapeutic benefit as determined by physi-
cians and subjects; cardiovascular morbidity; and
all-cause mortality. An independent committee,
blinded to treatment assignment, adjudicated all
patient deaths and any possible cardiovascular
morbid events according to the predefined mor-
bidity criteria.

The safety evaluation included incidence of
adverse events, serious adverse events, discontin-
uation of therapy due to adverse events, and
deaths. Results of physical assessments, including
physical examination, body weight, vital signs,
clinical laboratory testing, and electrocardio-
grams (ECG), were also included in the evalua-
tion. Adverse events, elicited by querying the sub-
jects, were recorded and assessed for potential
drug causality.

Functional status questionnaires, including
the medical outcomes scale short form-36, a gen-
eralized measure of quality of life, and two dis-
ease-specific questionnaires, the walking impair-
ment questionnaire (WIQ) and the claudication
outcome measures, were administered by a cen-
tralized telephone interview.
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Statistical Methods

To reduce the impact of extreme variability in
walking distances, log transformation of the data
was used (log [distance/ baseline]), as prespeci-
fied in the study protocol. The study was pow-
ered at 90%, based on a 5% significance level
(two-sided). Treatment differences were assessed
in the efficacy intent-to-treat population as the
estimated treatment effect of cilostazol 100 mg
twice daily versus placebo and of cilostazol 50
mg twice daily versus placebo. The primary
analysis used the last observation carried forward
(LOCF) approach to adjust for missing data using
analysis of variance of the log (distance at week
24/baseline). No per-protocol analysis was per-
formed. Secondary analyses were performed with
last-visit and time-point analyses using LOCF,
completers (ie, subjects who completed all tread-
mill visits), and categorical analysis. Supplemen-
tary analyses were performed using observed
cases (ie, no adjustment for missing data) and
raw data (ie, mean [m], change [mi], and percent
change from baseline). Continuous efficacy mea-
sures were determined by analysis of variance
and the Wilcoxon rank-sum test. Categorical effi-
cacy measures were analyzed by the van Elteran
test and the Cochran-Mantel-Haenszel test. For
the randomized intent-to-treat population,
changes in safety variables from baseline were
summarized using descriptive statistics and shift
tables, as appropriate. The cumulative probabili-
ty of cardiovascular morbidity/all-cause mortali-

ty events was assessed by the Kaplan-Meier prod-
uct limit estimator.

Results

A total of 557 patients from 34 centers across the
United States were initially enrolled in the study,
394 of whom met study criteria and were ran-
domly assigned to one of the three treatment
groups: cilostazol 100 mg twice daily (n = 133),
cilostazol 50 mg twice daily (n = 132), or placebo
(n = 129) (Figure 1). There were no clinically or
statistically significant differences events, serious
adverse events, discontinuation of therapy due to
adverse events, and deaths. Results of physical as-
sessments, including physical examination, body
weight, vital signs, clinical laboratory testing, and
ECG, were also included in the evaluation.
Adverse events, elicited by querying the subjects,
were recorded and assessed for potential drug
causality.

Functional status questionnaires, including
the medical outcomes scale short form-36, a gen-
eralized measure of quality of life, and two dis-
ease-specific questionnaires, the WIQ and the
claudication outcome measures, were adminis-
tered by a centralized telephone interview among
the treatment groups in baseline characteristics
(Table I). The majority of participants (86.3%)

Screened Patients (N=557)

Not Randomized (n=163) Randomized
(Di not meet eligibility criteria) (n=394)

Figure 1. Patient
disposition. *Completers
were defined as those
patients who completed
all treadmill visits.
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Table I. Demographics of all randomized patients.

Parameter Cilostazol 100 mg (bid) Cilostazol 50 mg (bid) Placebo
(n= 133) (n= 132) (n= 129)

Age (y)
Mean ±SE
Range

Age category, n ( %)
<65 y
.65 y

Sex, n (%)
Male
Female

Race, n (%)
White
Black
Hispanic
Asian
Other

Weight (kg)
N
Mean ± SE

Range
Height (cm)
N
Mean ± SE
Range

Diabetes, n (%)
Yes
No

Cigarettes, n (%)
Never
Previous
Current

Pack-Years*
N
Mean ± SE
Range

Other tobacco products, n (%)
Never
Previous
Current

Alcohol, n (%)
Never
Previous
Current

63.1 ±10.2
40.0-85.0

68 (51.1)
65 (48.9)

102 (76.7)
31 (23.70)

120 (90.2)
12 (9.0)
0 (0)
0 (0)
1 (0.8)

132
80.1 ±14.8

48.0-118.0

132
172.3 ±8.6
150.0-188.0

31 (23.3)
102 (76.7)

4 (3.0)
62 (46.6)
67 (50.4)

128
52.1 ±31.9
0.5-153.0

127 (95.5)
5 (3.8)
1 (0.8)

24 (18.0)
27 (20.3)
82 (61.7)

63.9 ±8.7
42.0-86.0

68 (51.5)
64 (48.5)

98 (74.2)
34 (25.8)

105 (79.5)
21 (15.9)
4 (3.0)
1 (0.8)
1 (0.8)

130
79.6 ± 14.9

46.0-119.0

130
171.3 +9.6
147.0-194.0

38 (28.8)
94 (71.2)

14 (10.6)
55 (41.7)
63 (47.7)

118
48.1 +28.1
1.0-138.0

121 (91.7)
6 (4.5)
5 (3.8)

33 (25.0)
33 (25.0)
66 (50.0)

64.4 ±10.2
40.0-84.0

61 (47.3)
68 (52.7)

100 (77.5)
29 (22.5)

115 (89.1)
11 (8.5)
2 (1.6)
1 (0.8)
0 (0)

127
80.1 ±15.1

51.0-149.0

170
172.2 ±8.2
152.0-191.0

22 (17.1)
107 (82.9)

13 (10.1)
54 (41.9)
62 (48.1)

116
53.1 ±31.5
2.5-174.0

120 (93.0)
3 (2.3)
6 (4.7)

23 (17.8)
35 (27.1)
71 (55.0)
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were white (mean age, 63.8 years), and more

than 76% were male. A total of 23% of the study
population had diabetes mellitus (91 of 394);
fewer diabetic subjects were assigned to the
placebo group than either the 100-mg or 50-mg
cilostazol groups (22, 31, and 38 subjects, re-
spectively). The intent-to-treat population for
treadmill analysis included 377 of the 394 ran-

domized subjects (96%); 17 of the original cohort
failed to complete the baseline treadmill assess-
ment. A total of 286 subjects completed all 24
weeks of therapy and treadmill examinations.

Treadmill Data

Compared with placebo, cilostazol 100 mg pro-
duced significant improvement in MWD, begin-
ning at week 8 and continuing throughout the
study (Table II). The improvements in walking
distances in subjects taking cilostazol 100 mg in-
creased over time compared with placebo, with
estimated treatment effects of 11% at week 8,
15% at week 16, and 17% at week 20, using
LOCF analysis. Similar results were achieved with
the completers and observed cases analyses.

Table II. Trough mean maximum walking distance and estimated treatment effect.*

Mean MWD (m) Estimated
Time CLZ CLZ Treatment
Point 100 mg bid 50 mg bid Placebo Treatment Comparison Effectt p Value' 95% CI

Baseline 119.4 122.7 120.1

(n= 133) (n=132) (n=128)

Week 4 136.3 134.7 132.3 CLZ 100 mg bid vs placebo 1.02 0.5033 0.96-1.08

(n= 120) (n=126) (n= 122) CLZ 50 mg bid vs placebo 0.97 0.3340 0.92-1.03

CLZ 100 mg bid vs CLZ 50 mg bid 1.05 0.1037 0.99-1.11

Week 8 160.9 150.4 135.1 CLZ 100 mg bid vs placebo 1.11 0.0084 1.03-1.20

(n=122) (n=127) (n=125) CLZ 50 mg bid vs placebo 1.03 0.4109 0.96-1.11

CLZ 100 mg bid vs CLZ 50 mg bid 1.07 0.0671 0.99-1.16

Week 16 168.9 160.6 138.4 CLZ 100 mg bid vs placebo 1.15 0.0034 1.05-1.26

(n=122) (n=127) (n=125) CLZ 50 mg bid vs placebo 1.09 0.0738 0.99-1.19
CLZ 100 mg bid vs CLZ 50 mg bid 1.06 0.2398 0.96-1.16

Week 20 183.9 168.7 140.0 CLZ 100 mg bid vs placebo 1.17 0.0035 1.05-1.29

(n= 122) (n= 127) (n= 125) CLZ 50 mg bid vs placebo 1.09 0.1136 0.98-1.20

CLZ 100 mg bid vs CLZ 50 mg bid 1.07 0.1716 0.97-1.19

Week 24 195.6 166.5 141.2 CLZ 100 mg bid vs placebo 1.21 0.0003 1.09-1.35

(n=124) (n=128) (n=125) CLZ 50 mg bid vs placebo 1.07 0.1826 0.97-1.19

CLZ 100 mg bid vs CLZ 50 mg bid 1.13 0.0188 1.02-1.26

bid = twice daily; CI = confidence interval; CLZ = cilostazol. *Using last observation carried forward in efficacy intent-to-treat patient
population (patients having = 1 postbaseline treadmill test). tEstimated treatment effect is the ratio of geometric mean (antilog of the differ-
ence in mean of cilostazol change from baseline minus mean of placebo change from baseline walking distance; this method was used
because of the difficulty in obtaining 95% confidence intervals with log transformation. *p value on estimated treatment effect derived from
analysis of variance. One patient did not receive a baseline treadmill test assessment.
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The raw walking distance data for MWD
(mean, mean change, and percent change from
baseline) further demonstrated the marked im-
provement for the 100-mg cilostazol group ver-
sus placebo. The LOCF analysis at week 24
showed that walking distance increased 76.2 m
from baseline in the 100 mg cilostazol group, a
63.82% improvement, compared with 20.3 m
in the placebo group, a 20.8% improvement
(p = 0.0003). The estimated treatment effect cal-
culated for MWD in the 50 mg cilostazol group
compared with the placebo group at week 24 was
an improvement of 7% (p = 0.1826). All analyses
showed a trend toward improvement in the 50
mg cilostazol group versus placebo. The raw data
at week 24 demonstrated that subjects in the 50
mg cilostazol group walked 43.3 m further than
at baseline, a 33.5% difference and a net im-
provement of 23 m compared with placebo sub-
jects. These results show a linear dose-response
relation in improvement in MWD.

Functional Status Questionnaires

Patient and physician perceptions of functional
improvement paralleled objective findings. Time-
point analysis of quality-of-life data revealed a
trend toward greater improvement in both
cilostazol groups versus the placebo group in all
physical health concept scales (physical function,
bodily pain, and role-physical). Furthermore,
there was a statistically significant improvement
in the physical function scale at week 24 for the

100 mg cilostazol group compared with placebo
(p = 0.048). A similar positive trend was observed
in the general health perception score for the
cilostazol groups, as well as statistically signifi-
cant differences at some time points. The im-
provements in the walking distance score on the
WIQ also correlated with the estimated treatment
effects of cilostazol.

Global Therapeutic Assessment

More subjects in the cilostazol-treated groups
judged their outcomes to be better or much bet-
ter relative to baseline (71/133 [53.4%] for
cilostazol 100 mg twice daily; 72/132 [54.5%]
for cilostazol 50 mg twice daily) than in the
placebo group (51/129 [39.5%]) (p = 0.0170
and 0.0223 vs placebo, respectively). Similarly,
more investigators judged patient outcomes to
be successful in the active-treatment groups
(p = 0.0073 for cilostazol 100 mg twice daily vs
placebo; p = 0.0061 for cilostazol 50 mg twice
daily vs placebo).

Safety

The overall incidence of adverse events rose with
increasing dose, as did the overall incidence of
potentially drug-related adverse events and po-
tentially drug-related serious adverse events. The
most frequently reported adverse events (occur-
ring in at least 10% of subjects in any treatment
group) were headache, infection, pain, diarrhea,

Table III. Most frequently reported treatment-emergent adverse events.*

CLZ 100 mg bid CLZ 50 mg bid Placebo Total
Adverse Event (n= 133) (n= 132) (n= 129) (n= 394)

Headache, n(%) 54 (40.6) 35 (26.5) 16 (12.4) 105 (26.6)

Infection, n(%) 24 (18) 23 (17.4) 16 (12.4) 63 (16.0)

Pain,t n(%) 15 (11.3) 26 (19.7) 18 (14.0) 59 (15.0)

Diarrhea, n(%) 22 (16.5) 14 (10.6) 8 (6.2) 44 (11.2)

Abnormal stools, n(%) 26 (19.5) 8 (6.1) 7 (5.4) 41 (10.4)

CLZ = cilostazol. *At least a 10% incidence in any treatment group, regardless of relationship to
study drug in the randomized intent-to-treat study population. tRefers to pain in the leg, hip, toe,
thigh, or knee.
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and abnormal (soft or loose) stools (Table III).
Headache, diarrhea, and abnormal stools were re-
ported more frequently in the 100 mg cilostazol
group than in the 50 mg cilostazol and placebo
groups. The majority of subjects in the three treat-
ment groups (87% to 88%) rated headache as
being mild or moderate in severity. Most of the
headaches, regardless of treatment group, were
reported within the first 2 weeks of study drug
exposure.

Two subjects (both in the 100 mg cilostazol
group) died within 6 months of randomization.
One patient, a 70-year-old male, died of angina;
another died as a result of a motor vehicle acci-
dent. Neither death was considered to be related
to the study drug. Of the 394 total subjects, 67
(17%) had serious treatment-emergent adverse
events: 18.8% in the 100 mg cilostazol group,
16.7% in the 50 mg cilostazol group, and 15.5%
in the placebo group. The most common serious
adverse event was peripheral vascular disorder,
that is, worsening of claudication or peripheral
vascular disease (overall incidence, 2.5%). Eleven
subjects (2.8%) had serious adverse events that
were considered potentially drug-related: seven
(5.3%) in the cilostazol 100 mg twice daily group,
three (2.3%) in the cilostazol 50 mg twice daily
group, and one (0.8%) in the placebo group. Of
these, seven subjects reported events that were
cardiovascular in nature. Overall, 59 of 394
(15%) subjects discontinued study medication
due to an adverse event: 22.6% in the 100 mg
cilostazol group, 12.1% in the 50 mg cilostazol
group, and 10.1% in the placebo group.
Approximately twice as many subjects receiving
cilostazol 100 mg twice daily discontinued the
study drug as those in the placebo group, primar-
ily due to headache (n= 6 [4.5%] vs n= 0, re-
spectively) and cardiovascular events (n = 12
[9%] vs n= 5 [3.9%], respectively).

A life-table analysis was performed on the
combined cardiovascular morbidity and all-cause
mortality. Survival estimates were calculated
based on the time to first occurrence of a cardio-
vascular event or death. Based on a log-rank test
on the Kaplan-Meier estimates of survival, there
were no significant differences among treatment
groups (p = 0.6723) in the probability of having a
cardiovascular event or dying throughout the
course of the study (Figure 2).

No significant differences in other safety as-
sessments (eg, physical examination, vital signs,
and ECG) were seen among the groups. Of note,
laboratory testing revealed that at all time points,
subjects in the 100 mg cilostazol group had clini-

1.00-

0.75

5 0.50-
CD,

0.25 -

0-

CLZ 100 mg bid
--- CLZ 50 mg bid

Placebo

Log rank Test
P value = 0.6723

10 20
Weeks on Study Therapy

30

Figure 2. Kaplan-Meier estimate of
cumulative probability of cardiovascular
morbidity/all-cause mortality events.

cally significant reductions in mean triglyceride
levels and increases in mean high-density lipopro-
tein cholesterol (HDL-C) levels. Triglycerides de-
clined from a mean baseline of 236.2 mg/dL to a
mean of 189.2 mg/dL at week 2 and to 161.6
mg/dL at week 24 (p < 0.001). Although subjects
receiving cilostazol 50 mg twice daily also expe-
rienced statistically significant reductions in
triglyceride and increases in HDL-C values, the
changes were modest and not clinically signifi-
cant. No other clinically relevant changes in lab-
oratory assessments were observed.

Discussion

Intermittent claudication limits mobility and has a
significant negative impact on quality of life in
patients afflicted by the disorder. Commonly, IC
patients can walk at only 1.0 mph to 2.0 mph for
a distance of one-half to 4 blocks before resting.5
Age-matched controls typically walk at 3.3 mph
for unlimited distances.7 Among persons with IC,
approximately 33% report difficulty walking
around their homes, and 66% indicate difficulty
with walking more than 150 ft.5

Supervised exercise therapy is effective in in-
creasing walking distance for IC patients who are

willing and able to take part in the programs.8'9
However, success is dependent on intensive and
ongoing regimens, so patient adherence must be
high. The mechanisms involved in exercise-im-

40
w89

 at NORTHERN KENTUCKY UNIV on June 20, 2015ves.sagepub.comDownloaded from 

http://ves.sagepub.com/


90 Vascular and Endovascular Surgery Volume 36, Number 2, 2002

proved IC are unclear but may involve some in-
crease in collateral blood flow and better meta-
bolic adaptation to ischemic exercise by the af-
fected muscle groups.

Our findings confirm those of earlier studies,
showing that cilostazol consistently improves
walking distance in patients with IC, as assessed
both objectively and subjectively.10-12 Money and
associates reported a 47% increase in MWD at
week 16 in cilostazol patients compared with a
12.9% increase in placebo patients (p < 0.001).10
Patient self-assessments correlated with the ob-
jective findings. Furthermore, the ABI in the
cilostazol group improved significantly compared
with the placebo group (0.64 to 0.70 ±0.02 and
0.68 to 0.69 ±0.02, respectively; p < 0.0125). In
a prospective, randomized, placebo-controlled,
parallel-design study, Dawson and coworkers
found that patients receiving cilostazol experi-
enced a 35% increase in PFWD and 41% increase
in MWD (p < 0.01 for both).11 Patient and physi-
cian assessments paralleled the improvements in
walking distance. Beebe and associates evaluat-
ed the safety and efficacy of cilostazol in patients
with IC.12 Compared with placebo, 100 mg
cilostazol increased the geometric mean change
for PFWD by 50% (p < 0.001); 50 mg cilostazol
produced only a slightly smaller increase of 48%
(p <0.001).

Cilostazol has also demonstrated superiority
over pentoxifylline in increasing walking distance
in patients with IC.13 In a study directly compar-
ing the efficacy of these two agents, 698 subjects
received cilostazol 100 mg twice daily, pentoxi-
fylline 400 mg thrice daily, or placebo for 24
weeks.13 Those in the cilostazol group showed
significant improvement in PFWD and MWD com-
pared with both pentoxifylline and placebo
(p < 0.05). Pentoxifylline elicited no statistically
significant increase in either parameter compared
with placebo.

In the current study, the increase in walking
distance and ABI paralleled the patient's per-
ceived improvement as measured by both the
functional status questionnaires and the global
therapeutic assessment for both doses of cilosta-
zol against placebo. This is reassuring, because it
indicates that objective improvements in mea-
sured parameters were accompanied by positive
patient perceptions. Although 11 subjects experi-
enced serious adverse events that might have
been drug-related, seven of which were cardio-
vascular in nature, the log-rank test demonstrat-
ed that there were no significant differences
among the treatment groups relative to the prob-

ability of a cardiovascular event or death through-
out the course of the study (p = 0.67).

Subjects receiving cilostazol 100 mg twice
daily experienced a significant decrease in triglyc-
erides and a clinically relevant increase in HDL-C.
These effects were observed by week 2 and main-
tained through week 24. Another study demon-
strated similar favorable effects of cilostazol on
plasma lipoproteins. In 189 patients with IC treat-
ed with cilostazol 100 mg twice daily, triglyceride
levels decreased 15% after 12 weeks of active
therapy (p < 0.001 vs placebo), and HDL-C levels
rose 10% (p < 0.001).14 Of interest, apolipopro-
tein Al levels were also decreased, while HDL-2
and HDL-3 levels were increased. Patients with
hypertriglyceridemia at baseline appeared to ex-
perience the greatest benefit from cilostazol ther-
apy. The full implications of the effects of cilosta-
zol on lipoproteins have not yet been clarified. It
is likely, however, that these favorable effects are
of significance in a population at high risk for car-
diovascular morbidity and mortality.

Conclusions

This study demonstrated that patients with IC
who received 100 mg cilostazol twice daily expe-
rienced significant objective and subjective im-
provements in both PFWD and MWD compared
with placebo. These effects were observed during
the first weeks of therapy and were maintained
throughout the study period. Cilostazol was well
tolerated, with headache, diarrhea, and abnormal
stools as the most frequently reported adverse
events.

Acknowledgments

Data were obtained from the following investiga-
tors: Tanvir Bajwa, MD, Sinai Samaritan Medical
Center, Milwaukee, Wisconsin; Hugh Beebe, MD,
Jobst Vascular Center, Toledo, Ohio; David A.
Chinoy, MD, Jacksonville Cardiovascular Clinic,
Jacksonville, Florida; Mark Coan, MD, Insite
Clinical Trials, Atlanta, Georgia; Philip Comp,
MD, PhD, University of Oklahoma Health
Sciences Center, Oklahoma City, Oklahoma; John
Corson, MD, University of Iowa Department of
Surgery, Iowa City, Iowa; Bruce Cutler, MD,

 at NORTHERN KENTUCKY UNIV on June 20, 2015ves.sagepub.comDownloaded from 

http://ves.sagepub.com/


Strandness Cilostazol and Intermittent Claudication

University of Massachusetts Medical Center,
Worcester, Massachusetts; Ronald L. Dalman,
MD, Stanford University/VA Palo Alto Health
Care System, Palo Alto, California; Major David
L. Dawson, MS, Wilford Hall Medical Center, San
Antonio, Texas; George Dennish III, MD,
Specialty Medical Clinic, Encinitas, California;
Marshall Elam, MD, PhD, University of Tennessee
HSC, Memphis, Tennessee; Gregory Geary, MD,
Future HealthCare Research Center, Portland,
Oregon; Sushil Gupta, MD, MetroWest Medical
Center, Framingham, Massachusetts; J. Alan
Herd, MD, Baylor College of Medicine, Houston,
Texas; Robert Hobson, MD, VA Medical Center,
East Orange, New Jersey, and UMDNJ, Newark,
New Jersey; Michael Jaff, DO, Dorros-Feurer
Foundation, Milwaukee, Wisconsin; Lance
Kirkegaard, MD, Future HealthCare Research
Center, Tacoma, Washington; Allan Koslow, MD,
Iowa Heart Center, Des Moines, Iowa; Thomas W.
Littlejohn III, MD, Piedmont Research Associates,
Winston-Salem, North Carolina; John Martin,
MD, Horizon Research Center, New Bedford,
Massachusetts; Barry L. Molk, MD, Aurora Denver
Cardiology Association, Aurora, Colorado; John
Ondrejicka, MD, Future HealthCare Research
Center, Jacksonville, FL; Steve Panian, MD, St.
Joseph Hospital Research Department, Denver,
Colorado; Thomas Paul, MD, Future HealthCare
Research Center, Alabaster, Alabama; Marc S.
Rendell, MD, Creighton Diabetes Center, Omaha,
Nebraska; Richard J. Rupp, MD, Longmont
Medical Research Network, Longmont, Colorado;
William Smith, MD, Louisiana Cardiovascular
Research Center, New Orleans, Louisiana;
Douglas Waldo, MD, Clinical Research, Nashville,
Tennessee; John Wertheimer, MD, Future
HealthCare Research Center, Jenkintown,
Pennsylvania; Albert Wildstein, MD, Clinical
Research Coordination Multi-Specialty, Decatur,
Georgia; Eric Wilson, MD, University of California
Irvine Medical Center, Orange, California; R.
Eugene Zierler, MD, University of Washington
Medical Center, Seattle, Washington.

3. Jelnes R, Gaardsting 0, Hougaard Jensen K, et al:
Fate in intermittent claudication: Outcome and risk
factors. Br Med J (Clin Res Ed) 293:1137-1140,
1986.

4. Criqui MH, Fronek A, Barrett-Conner E, et al: The
prevalence of peripheral arterial disease in a defined
population. Circulation 71:510-515, 1985.

5. Weitz JI, Byrne J, Clagett GP, et al: Diagnosis and
treatment of chronic arterial insufficiency of the
lower extremities: A critical review. Circulation
94:3026-3049, 1996.

6. Kannel WB, McGee DL: Update on some epidemio-
logic features of intermittent claudication: The
Framingham Study. J Am Geriatr Soc 33:13-18,
1985.

7. TransAtlantic Inter-Society Consensus (TASC)
Working Group: Management of peripheral arterial
disease (PAD). J Vasc Surg 31(1 pt 2):S1-S296,
2000.

8. Regensteiner JG, Steiner JF, Panzer RJ, et al:
Evaluation of walking impairment by questionnaire
in patients with peripheral arterial disease. J Vasc
Med Bull 2:142-152, 1990.

9. Hiatt WR, Hirsch A, Regensteiner JG, et al: Clinical
trials for claudication assessment of exercise perfor-
mance, functional status, and clinical end points.
Circulation 92:614-621, 1995.

10. Money SR, Herd JA, Isaacsohn JL, et al: Effect of
cilostazol on walking distances in patients with in-
termittent claudication caused by peripheral arterial
disease. J Vasc Surg 27:267-274, 1998.

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

12. Beebe HG, Dawson DL, Cutler BS, et al: A new phar-
macological treatment for intermittent claudication:
Results of a randomized, multicenter trial. Arch
Intern Med 159:2041-2050, 1999.

13. Dawson DL, Cutler BS, Hiatt WR, et al: A comparison
of cilostazol and pentoxifylline for treating intermit-
tent claudication. Am J Med 109:523-530, 2000.

14. Elam MB, Heckman J. Crouse JR, et al: Effect of the
novel antiplatelet agent cilostazol on plasma lipopro-
teins in patients with intermittent claudication.
Arterioscler Thromb Vasc Biol 18:1942-1947, 1998.

REFERENCES

1. Dawson D: Cilostazol: A viewpoint. Drugs Aging
14:72-73, 1999.

2. Reunanen A, Takkunen H, Aromaa A: Prevalence of
intermittent claudication and its effect on mortality.
Acta Med Scand 211:249-256, 1982.

91

 at NORTHERN KENTUCKY UNIV on June 20, 2015ves.sagepub.comDownloaded from 

http://ves.sagepub.com/

