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Rofecoxib exerts no effect
on platelet plug formation
in healthy volunteers
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ABSTRACT
Objective. Although rofecoxib has very
high selectivity for cyclo-oxygenase 2
( C OX - 2 ) , s u p rat h e rapeutic ro fe c ox i b
c o n c e n t rations (> 1000 mg) inhibit
p u ri fied human COX-1 in vitro a n d
TXB2 formation in vivo. It is therefore
possible that higher doses of rofecoxib
may affect platelet function. This could
be important if rofecoxib is given to
t h ro m b o cytopenic patients. In these
cases, already moderate inhibition of
p l atelet function could pre c i p i t at e
bleeding complications. We there fo re
set out to investigate the influence of
ro fe c oxib on platelet function in
healthy volunteers.
Methods. We set up a balanced-ran -
d o m i s e d, d o u bl e - bl i n d, p l a c eb o - c o n -
trolled, two way cross-over study. Peri -
pheral blood was withdrawn from 42
healthy volunteers before and 3 hours
after intake of 50, 250, 500 mg of rofe -
c oxib or placebo (n=14 per gro u p ) .
P l atelet function was assessed by a
p l atelet function analy zer (PFA - 1 0 0 )
wh i ch measures collage n - ep i n ep h ri n e
induced closure time (CEPI-CT) under
shear stress.
Results. CEPI-CT increased by 14% (p
= 0.002) and 11% (p = 0.003) thre e
hours after intake of placebo and rofe -
c oxib at dosages of up to 500 mg,
respectively. The increase in CEPI-CT
ve rsus baseline was not signifi c a n t ly
d i ffe rent in the placebo period com -
pared with the active treatment periods
(n = 42, p > 0.05).
Conclusions. Rofecoxib does not im -
pair platelet function. Thus, rofecoxib
appears to be a valuable analgetic and
antipyretic agent in the therapy of pa -
tients at risk for bleeding.

Introduction
There is evidence that inhibition of cy-
clooxygenase-2 (COX-2) is responsible
for the anti-inflammatory and analgesic
effects of non-steroidal anti-inflamma-
tory drugs (NSAID) (1,2). Inhibition of
the isoenzyme COX-1 adversely affects
platelet function due to inhibition of
thromboxane formation.
Among the NSAIDs currently available
on the market, rofecoxib was suggested
to exe rt the highest selectivity for COX-2
( 3 ,4). Coxibs are a new therapeutic cl a s s
for the symptomatic treatment of osteo-

arthritis and rheumatoid arthritis with
i m p roved ga s t rointestinal tolerab i l i t y
(5). Athough rofecoxib has the highest
selectivity for COX-2, it also caused
inhibition of purified human COX-1 in
vitro with an IC50 value of 26 ± 6 µM
(Cmax after multiple doses of 25 mg ro-
fecoxib average 1.2 µM) (6,7). In vivo
plasma rofecoxib concentrations of > 5
µM inhibit TXB2 formation by 0-50%
(7). In addition, it has not been ruled
out that rofecoxib may directly affect
platelet function by an intrinsic effect.
This could be important if rofecoxib is
given to patients with bleeding tenden-
cies. In these cases, already moderate
inhibition of platelet function could
precipitate bleeding complications.
We therefore set out to investigate the
i n fluence of therapeutic and “ s u p ra-
therapeutic” dosages of rofecoxib on
platelet function in healthy volunteers.
Platelet function was assessed with the
p l atelet function analy zer PFA - 1 0 0 ,
wh i ch is a novel established tool to
detect drug-induced platelet dy s f u n c-
tion (8-10). 

Materials and methods
The design was a balanced-ra n d o m-
ised, double-blind, placebo-controlled,
two-way cross-over study and was ap-
proved by the Institutional Ethics Com-
mittee. Healthy non-smokers (21 men
and 21 women) aged 20-39 years with
a BMI ranging from 18-29 kg/m2 were
included in this study after their written
consent was obtained. Volunteers were
randomly assigned to take either place-
bo or active drug (50, 250 or 500 mg
ro fe c oxib (VIOX X ® , M S D, Vi e n n a ,
Austria)). After a washout period of 7
days volunteers received the alternative
regimen, i.e. placebo or one of the dos-
ages of rofecoxib so that all subjects
received placebo on one occasion. In
order to maintain the double-blind con-
ditions, the study medication was pre-
pared by staff members who did not
participate in the data acquisition. The
study medication was placed in place-
bo capsules and filled with cornstarch.
The three diffe rent medications and
placebo were identical in appearance.
The study medication was taken under
the supervision of a staff member.
Blood was collected into tubes contain-
ing 0.129 M bu ffe red citrate (Va c-
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uette®, Greiner Labortechnik, Vienna,
Austria) before and 3 hours after rofe-
coxib intake, because the time to reach
maximal rofecoxib concentrations has
been reported to be 2-3 hours post dos-
ing (4). Recently, a number of new
assays testing platelet function includ-
ing PFA-100 have been intro d u c e d
(10). The PFA-100 system utilises dis-
posable test cartridges where a platelet
plug occludes a microscope ap e rt u re
cut into a membrane coated with colla-
gen and epinephrine (CEPI). The time
re q u i red for occlusion (cl o s u re time,
CT) is indicative of platelet function
and primary hemostasis capacity (10,
11). CEPI-CT values exhibit a 9%
i n t ra - i n d ividual day - t o - d ay va ri ab i l i t y
(12). All PFA-100 measurements were
done within 4 hours after blood collec-
tion. To test the validity and sensitivity
of the PFA-100 device to detect COX-1
inhibition, we analysed blood from our
staff members after intake of 500 mg of
aspirin and documented closure times
> 300 s.
All data is expressed as median and
95% confidence interval (CI). All sta-
tistical comparisons we re perfo rm e d
using the Wilcoxon matched pairs test
and Kruskal Wallis ANOVA with the
M a n n - Wh i t n ey U-test for post hoc
c o m p a risons. A two-tailed p-va l u e <
0.05 was considered significant.

Results
Baseline values of collage n - ep i n e -
phrine induced closure time (CEPI-CT)
we re not signifi c a n t ly diffe rent betwe e n
treatment groups (p > 0.05, Fig.1). 
CEPI-CT increased by 14%, 25%, 4%
and 20% versus baseline three hours
after oral administration of placebo, 50,
250 and 500 mg of rofecoxib, respec-
tively (p< 0.01 for placebo and p = 0.02
for 500 mg rofecoxib). The increase in
CEPI-CT versus baseline was not sig-
nificantly different in the placebo arm
compared with the three active treat-
ment groups (p > 0.05). 
No significant diffe rences between tre at-
ment groups we re detected and thus
data from all three rofecoxib dosages
were pooled (n = 42) in order to detect
even small diffe rences between the
placebo and treatment groups (13). In
this case a significant effect on CEPI-

CT versus baseline was observed in the
treatment groups (n = 42, p = 0.003)
and in the placebo period (p = 0.002).
For the pooled ro fe c oxib dat a , t h e
CEPI-CT increased signifi c a n t ly by
11% ve rsus baseline, wh i ch was not
different from the increase in CEPI-CT
values in the placebo period (14%, n =
42, p = 0.82).

Discussion
The use of NSAID is problematic in
p atients with thro m b o cytopenia or
those treated with coumarin derivatives
because of the risk of potentially severe
bleeding. This problem may be over-
come by coxibs such as rofecoxib be-
cause of improved gastrointestinal tol-
erability and the presumed absence of
adverse effects on platelet function. As
the latter issue has been insufficiently
investigated, we carried out the present
study to test the intrinsic influence of
ro fe c oxib on platelet function in
healthy volunteers.
The major finding of our study is that
the effect of ro fe c oxib on CEPI-CT,
even at the highest dosage of 500 mg,
was similar to the effect of placebo.
The effect of rofecoxib on CEPI-CT
was not significantly different between
the three treatment groups (p = 0.12).
For the pooled rofecoxib data CEPI-CT
significantly increased by 11% versus
baseline, which was not significantly
different from the increase in CEPI-CT
values in the placebo group (14%, n =
42, p = 0.82). As no significant differ-
ences were observed between the pla-
cebo and active treatment groups, we
postulate that this effect is related to a
small diurnal increase in CEPI-CT (14)
( d rug effects we re assessed 3 hours

after baseline measurements of platelet
function) rather than an effect of rofe-
coxib administration.
Our data is corroborated by a recently
p u blished study wh i ch showed no
changes in in vivo bleeding times (Sim-
plate II) after intake of multiple doses
of 375 mg rofecoxib in healthy volun-
teers (7). While the PFA-100 is a high
shear stress system, the bleeding time
is a low shear stress system. Thus, rofe-
coxib does not affect platelet function
as measured by completely diffe re n t
methods. However, the PFA-100 device
is highly sensitive for COX-1 inhibition
(10-12) and superior to the bl e e d i n g
time in this respect.
Further, therapeutic doses of rofecoxib
had no effect on platelet aggregation
induced by arachidonic acid or colla-
gen (15,16). In another paper, supra-
therapeutic doses of rofecoxib (up to
1000 mg) did not affect platelet COX-1
activity (2).
In add i t i o n , our results are in go o d
agreement with a previous study show-
ing that therapeutic doses of the rela-
tively selective COX-2 inhibitor mel-
oxicam (15 mg/day) prolong CEPI-CT
time by only 10% (8). In contrast, in-
take of 25 mg indomethacin b.i.d., a
p re fe rential COX-1 inhibitor, over a
period of 7 days increased CEPI-CT by
123% (8) and intake of 100 mg of asp-
irin over a period of 11 days increased
CEPI-CT by 80% (12). More impor-
tantly, even single oral doses of 300 mg
aspirin induced non-closure in 50% of
treated subjects after 2 hours, whereas
the other 50% of individuals had an
ap p rox i m at e ly 2-fold pro l o n gation in
CEPI-CT (17). This indicates that even
single oral doses of COX-1 inhibitors

Fig. 1. Effect of placebo and
ro fe c oxib on the collage n
ep i n ep h rine-induced cl o s u re
time (CEPI-CT) as measured
by a platelet function analyzer
( P FA-100). Platelet function
was assessed before and 3 hrs
after a single dose of placebo
or 50 mg, 250 mg and 500 mg
of rofecoxib in healthy volun-
t e e rs (n = 42). The mean is
shown as circles,the 95% con-
fidence intervals as er ror bars,
and medians as hori zontal lines.
*p < 0.05 and **p < 0.01.
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prolong the CEPI-CT within 2 hours,
whereas the COX-2 inhibitor rofecoxib
has only placebo-like effects on platelet
function. All of these studies unequivo-
cally showed that PFA-100 is a sensi-
tive method to detect effects of differ-
ent COX-1 inhibitors. Thus, we did not
include any positive control in the cur-
rent study. 
The present study is in accordance with
p revious rep o rts indicating that mea-
suring CEPI-CT with the PFA-100 ana-
lyzer offers a simple and reproducible
alternative to TXB2 measurements (8,
12). In addition, the PFA-100 allows
for measurement of the potential intrin-
sic effects of NSAIDs, including cox-
ibs, on platelet function.
In conclusion, the effect of rofecoxib
on platelet function was similar to pla-
cebo. Thus, rofecoxib appears to be a
valuable analgetic and antipyretic agent
in the therapy of patients at high risk
for bleeding.
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