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The Effect of Clopidogrel on CRP Levels in Subjects with
CAD: A Prospective Randomized Trial

Deepak Saluja
A. Study Purpose anal Rational

An individual living in today's world is more likely to die from coronary artery disease (CAD)
than from any other cause. Recent advances in the study of CAD have deterniined that inflarnmation of
the coronary arteries plays an important role in both the development of coronary blockages and the
disruption of those blockages that cause heart attacks. C-reactive protein (CRP) is a protein in the blood
whose levels increase during times of inflammation, and levels of CRP have been shown to predict who is
more likely to develop complications of CAD.

There has been recent interest in investigating whether some of the drugs that are currently used
to treat CAD have an effect on the level of inflarru-nation, and by extension CRP, in the body. Both
statins, a group of.'cholesterol lowering drugs, and abclximab, a drug used to prevent blood clots in
coronary arteries during stenting (a procedure designed to open up clogged arteries), have been shown to
lower levels of CRP. Clopidour, a drug, that prevents coronary clots in a way similar to aspirin, has
recently been shown to be of benefit for pallents that are having mild heart attacks or severe angina (chest
pair). Whether clopidogrel lowers levels of CRP in those in whom it is elevated not known. The present
study is designed to address this question.

B. Study Design and Statistical Analysis

Potential subjects will be screened with CRP assays, and only those subjects with elevated levels
of CRP will be enrolled. Study subjects will be randomized to receive either clopidogrel or matching
placebo for 8 weeks. For each subject, a computer will generate a random number from 1-100. For those
subjects with a number from 1-50, study drug A will be given. For those with a number from 51-100,
study drug B will be given. The identity of drugs A and B (clopidogrel or placebo) will be known only to
the central dispensing pharmacy. During the study, subjects will be allowed to continue to receive the
drugs that normally take for their condition. However, subjects already receiving clopidogrel will not be
eligible (see below). CRP levels will be measured at the end of the study period and compared to those at
baseline. At the end of the study period, subjects will resume their previous drug regimens at the
discretion of their physicians.

The distribution of CRP levels in the population is not bell-shaped. Standard parametric analysis
cannot, therefore be used. The distribution of the change in CRP levels in response to other drugs that
have been studied is bell shaped, however. For this reason, the mean change in CRP levels at the end of
the study period versus baseline will be calculated, and potential significance of the difference in these
means will be compared with Student's unpaired t test. Based on the 15% difference in CRP levels seen in
previous studies and the standard deviation of the distribution ofthese changes, the number of patients
needed In order to have an 80% power to detect this change with a p <0.05 indicating, significance is
estimated to be 307 in each arm. Means or proportions for baseline clinical characteristics will be
computed for subjects in each arm of the study, and the significance of any differences in the means will
be tested with Student's unpaired t test; difterences in proportions will be tested with the y” statistic.

C. Study Procedure

The sole procedure required of the study will be the drawing of approximately Sml of whole
blood and study outset and at 8 weeks. Blood is normally drawn from this population of patients in the

Columbia University College of Physicians and Surgeons 30



2"? YEAR RESEARCH ELECTIVE RESIDENT’S JOURNAL Volume VII, 2002-2003

course of their standard treatment 1-2 times a year. Subjects may feel minor discomfort from the needle
used to draw blood. Subjects will also be required to come to safety and adherence visits at week 4 of the
study.

D. Study Drugs (see package insert)

Clopidogrel is approved by the FDA for use in patients with peripheral arterial disease, unstable
coronary disease, prior heart attacks, and prior strokes. It is given as a onetime dose ot-300mg by rriouth
for the first day, followed by 75mg per day thereafter. It should not be used in patients who are allergic to
it or who have an active problern with bleeding (such as an ulcer).

The major side effect of clopidogrel is bleeding. In a study that compared aspirin with
clopidogrel, patients that received clopidogrel had a rate of gastrointestinal hemorrhage of' 2.7% and of
intracranial hemorrhage of 0.4%. The corresponding rates for aspirin were 2.7% and 0.5% differences not
considered significant. In a study that compared aspirin alone with aspirin plus clopidogrel, over the
course of 12 months, subjects receiving both drugs had a in statistically significant increase in major
bleeding versus subjects receiving only aspirin (3.7% vs. 2.7%). There was no difference in the rates of
intracranial and fatal bleeds between the two groups.

Ticlopidine, a drug similar to clopidogrel, has been associated with a rare (0.8% incidence)
reduction in the numbers of neutrophils in the blood (cells that help fight infection), a potentially serious
condition. Clopidogrel appears to be much safer in this regard, although this complication was reported in
one patent out of the 9599 that received the drug in a recent trial.

Other less serious reactions to the drug include GI upset, rash, and flu-like symptorns.

Safety of the study drugs and adherence to the dosage regimen will be followed by office visits at
week 4 of the study where subjects will be interviewed about adverse reactions and pills will be counted.
Subjects with serious adverse reactions, as judged by a safety- 1 nonitoring panel, will be withdrawn.

E. Medical Devices
Not applicable
F. Study Questionnaires

Subjects will be administered a questionnaire on enrollment into Oe trial. The questionnaire will
ask about the subject's personal identifiers, age, sex, CAD risk factors, current use ofdifferent medications
used to treat CAD, and the presence of conditions that might disallow administration of the study drug or
make interpretation of the results of the trial difficult.

G. Study Subjects

Subjects will be included for study if they are 21-75yrs, have had an Ml (as defined as a troponin
level greater than or equal to 2.0) at least 8 weeks prior to enrollment with stable disease since the event,
and have no evidence of congestive heart failure clinically with an ejection fraction greater than or equal
to 25% on TTE (if avallable). Subjects will be excluded from the study of they have had an intracranial
hemorrhage or endoscopically confirmed peptic ulcer in the last year or intra-abdominal surgery in the
last 8 weeks, are taking oral anti-coagulation therapy, have a history of rheumatoid arthritis, temporal
arteritis, osteomyelitis, SLE, chronic infection, active cancer, bleeding diathesis, renal insufficiency (CrCl
< 50) or have a projected life span less than the study period. Subjects with an allergy to clopidogrel and
those taking clopidogrel at any point within the 8 weeks prior to screening would be excluded as well.
Subjects with CRP levels at baseline greater than or equal to 0.66 mg/dL as measured by a high
sensitivity assay manufactured by Dade Behring would subsequently be randomized.

The recruitment of minority populations and of women would be encouraged.
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H. Recruitment of Subjects

Subjects would be recruited for the study with use of flyers posted around the medical center, as
well as from direct referral from private physicians. On initial contact with potential subject, eligibility
based on clinical inclusion/exchision criteriawill be established. Infori-ned consent will be solicited, and
the subject's baseline blood levels will be drawn. Only those subjects, with eligible CRP levels will be
randomized.

I. Confidentiality of Study Data

Data on study subjects would be kept in a secure location; with subject files solely identified
using a consecutive number system. A master key, correlating subject ideritifier numbers with personal
data would be kept in a secure, central location.
J. Potential Conflict of Interest

The investigators will not materially profit in any way from the study results.

K. Location of Study

Blood samples will be drawn in the outpatient unit of the GCRC. Laboratory Measurements will
be carried out in the GCRC Core Lab.

L. Potential Risks

The main risk to study subjects is of bleeding, as outlined above and in the attached package
insert. Data available in a large population of people indicate that there is a 1 % absolute increase in the
risk of serious bleeding over the course ofa year of treatment. The risk associated with 8 weeks or
administration would be siginficantly attenuated. The subject may additionally experience a mild amount
of discomfort or bruising related to blood drawing. Potential adverse outcomes will be monitored as
above.
M. Potential Benefits

Subjects will likely not derive clinical benefit from a. short course of clopidogrcl, should they be
randomized to this arm. Subjects in the placebo arm will not benefit. However, the results ofthe study
should help shed light on the way in which the drugs we use to treat CAD, guide future therapies, and
benefit society as a whole.
N. Alternative Therapies

Not applicable.

0. Compensation to Subjects

Subjects will not be monetarily compensated for their participation.

P. Costs to Subjects

Subjects will not incur costs beyond those of standard care in participation in tile study.
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Q.

10.

11.

Minors as Research Subjects
Not applicable.

Radiation or Radioactive Substances
Not applicable.
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PLAVIX®
clopidogrel bisuliate tablets
DESCRIPTION
PLAVIX {clopidogrel bisulfate) is an inhibiter of ADP-induced platelet aggregation act-
ing by direct inhibitian of adenosine diphosphate (AP} binding 1o ts receptor and of
the subsequent ADP-mediated activation of the glycopratein GPIlb/lla complex.
Chemically it is mathyl (+)-(S)-a-{2-chiorophenyl}-8,7-diydrothieno[3. 2-¢|pyriding-
5{4H)-acatate sulfata (1:1). The empirical formula of :Iupmwm bisulfate is Gyqhy Gl
WO,S-H,S50, and its molecular weight is 419,

The structural farmula is as follows:

| = H,S04
S

Clopidogrel bisultate is a white 1o off-white powder. It is practically insoluble in water
at neutzal pH but freely seluble at pH 1. 1t also dissolves freely in methanal, dissolves
sparingly in mathyleng chloride, and is practically insoluble in eihyl ether. 1t has & spe-
cific optical rolation of abaut +56°.

PLAVIX for oral administration is provided as pink, round, biconvex, debossed film-
coated tablels cantaining 97.875 mg of clopidegre! bisuliate which is the malar equiv-
alent of 75 mg of clopidogre! base.

Each tablet containg castor ail, mannital,
microcrystalline cellulose and polyethylene ghycal 6000 as inactive ingredients. The
pink film coating contains ferric oxide, hydroxypropy! methylceliulose 2810, lactose
monohydrate, litanium dioxide and triacetin, The tablets are polished with Camauba
WAk,

CLINICAL PHARMACOLOGY

Mechanism of Action

Clopidagrel is an inhibitar of platelet aggregation, A variety of drugs thalinhibit platelet
function have been shown to decrease morbid events in people with established afh-
erosclerotic disease as evidenced by stroke or transient ischemic attacks, myocardial
infarction, unstable angina or the need for vascufar bypass or angioplasty. This indi-
cates that platelets participate in the initiation andsor evolution of thesz events and that
inhibiting them can reduce the event rate.

Pharmacndynamic Properties

Clopdogrel selectively inhibits the binding of adenosine diphosphate (ADP) fo s
platalet receptor and the subsequent ADP-mediated activation of the glycoprotein
GPlIb/Ila complex, thereby inhibiting platelet aggregation. Biotransiarmation of clopi-
dogrelis necessary to produce inhibition of platelet aggregation, but an active metabo-
ite responsible for the activity of the drug has nat been isolated. Clopadogrel also
infibits platefet aggregation induced by agonists other than ADP by blocking the
amplification of platelet activation by reieased ADP. Clopidogrel does not inhibit phos-
phodiesterase actmty.

Clopidogre! acts by irreversibly moditying the platelet ADP receptor. Consequenty,
platelets exposed 1o clopidogrel are affected for the remainder of their lifespan.

Dase dependent inhibitian of platelet aggregation can e seen 2 hours atter single
aral doses of PLAVIX. Repeated doses of 75 mg PLAVIX per day inhibit ADP-induced
platelet aggregation on the first day, and inhibition reaches steady stalz hetween Day
3 and Day 7. Al steady stale, the average inhibition level observed with a dose of
75 mg PLAVIX per day was between 40% and 60%. Platelet aggregation and bleeding
time gradually return to baseline values atter treatment is disconfinued, generally in
about 5 days.

Pharmacokinetics and Metabalism

Atter repeated 75-mg oral doses of clopidogrel (base), plasma concentrations of the
parent compound, which has no plateiet inhiviting effect, are very low and are gener-
alty below the quantification limit (0.00025 mg/L} beyend 2 hours after dosing.
Ctopidogre! is extensively metabolized by the liver, The main circulating metabolite is
fhe carboxyhic acid derivative, and it too has no effect on platelet aggregation. It rep-
resents about §5% of the circulating drug-refated compounds in plasma

Follawing an oral dose of “C-labaled clopidogre! in humans, approximately 50%
wias excreted in the urine and approxmataly 46% in the feces in the 5 days after dos-
ing. The elimination half-ife of the main circulating metabolite was 8 hours after sin-
gle and repeated administration. Covalent binding to platelets accounted for 2% of
radiofabe! with a hatf-life of 11 days

EHfect of Food: Administration of PLAVIX (clopidogrel bisulfate) with meals did not
significantly modity the bioavaitability of clopidogrel as assessed by the pharmacoki-
nelics of the main circulating metabolite.

Absorption and Disiribution: Clapidogrel is rapidly absorbed after oral administra-
tion of repeated doses of 75 mg clopidogre! (base), with peak plasma levels (=3 mg/L)
of 1he main circulating metabolite occurring approximately 1 hour after dosing. The
pharmacakinetics of the main circulating metabolite are knear {plasma concentrations
increased in proportion fo dose) in the dose range of 50 to 150 mg of clopidogrel
Ansorpmn s at least 50% based on urinary excretion of clepidogrel-refated metabo-

CEnp\dUUl!! and the main circulafing metabolite bind reversibly it vitro 10 human
38% and 4%, The binding is i vitrgup
tu a concentration of 100 pg/mL

Melzbolism and Efmination: In vitro and in vive, clopidogrel undergoes rapid
hydrolysis into its carboxylic acid derivative. | plasma and urine, the glucuranide of
the carboxylic acid derivative is also observed.

Special Populalions

Gerislric Patients: Plasma concentrations of the main circulating metabalits are sig-
nificantly higher in elderly (=75 years) compared to young healthy valunteers but
these higher plasma levels were not associated with ditferences in platelet aggregation
and bleeding fime. No dosage adjustment is needed for the elderly.

Renally Impaired Patients: Atter repeated doses of 75 mg PLAVIX per day, plasma
tevels of the main circulating metabolite were lower in patients with severe renal
impairment (creatining clearance from 5 to 15 mLimin) compared {0 subjects with
moderate renal impairment (creatining clearance 30 to 60 mLmin) or healthy sub-
jacts, Aithough inubition of ADP-induced platelat aggregation was lower (25%) than
fhat observed in healthy voluntgers, the prolongation of bieeding time was similar to
healthy volunteers receiving 75 mg of PLAVIX per day. No dosage adjustment is need-
&d in renally impaired patients.

Gender: No significant difference was observed in Ihé plasma levels of the main cir-
culating metabalite between males and femalgs. In a small study cnmmring men and
womer, less inhibitien of ADP-indused platelet aggregation was observed in women,
but there was na ditference in proiongation of bleeding time. In the large, cantrolled
clinical study (Clapidogrel vs. Aspirin in Patients at Risk of Ischemic Events: CAPRIE),
the incidence of chinical outcome events, other adverse chmual gvents, and abnormal
clinical laboratory paranieters was similar in men and woms

Race: Pharmacokingtic differences due 10 race have not heen studied.

CLINICAL STUDIES

The chncal evidence for the efficacy of PLAVIX is derved from two doudle-blind iri-
als: the CAPAIE study (Clopidogrel vs. Aspirin in Patients at Risk of Ischemic Events),
a comparison of PLAVIX to aspirin, and the CURE study (Clopidogrel in Unstabie
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Angina fo Prevent Recurrent Ischemic Events), a comparison of PLAVIX to placebo,
both given in combination with aspirin and other standard therapy.

The CAPRIE trial was a 19,185-patient, 304-venter, international, randamized, dou-
Die-bind, parallel-group study comparing PLAVIX (75 mq daily) to aspirin {325 mg
daily). The patients randamized had: 1) recent histories of myocardial infarction (with-
in 35 days); 2) recent histories of ischemic stroke (within & months) with at least a
week of residual neuralogical signs; or 3) objectively established peripheral arterial
disease, Patients received randomized treatment for an average of 1.6 years (maxi-
mum of 3 years).

The trial’s primary outcome was the time to first eccurrznce of new ischemic stroke
{fatal or not), new myocardial infarction (fatal or not), or other vascular death. Deaths
nof easily attributable to nonvascular causes were all classified as vascular.

Table 1: Qutcome Events in the GAPRIE Primary Analysis

asping
Patients 9599 9586
15 (fatal or not) 438 (4.6%) 461 (4.8%)
M (fatal or nat) 275 (2.9%, 333 (35%)
Other vascular death 22 (24% 226 (24%)
Total 039 (9.8%] 1020 (106%)

As shown in the tabile, PLAVIX (clopidogrel bisultate) was associated with a lower
ncidence of outcorme events of every kind. The overall nsk reduction (9.6% vs
10.6%) was B.7%, P=0.045. Similar results were obtained when all-cause mortaiity
and all-cause strokes were counted instzad of vascular mortality and ischemic strokes
(risk reduction 6.9%). In patienis who survived an an-study stroke or myocardial
infarction, 1ne incidence of subsequent events was again lower in 1he PLAVIX group.

The curves showing the overall event rale are shown in Figure 1. The event curves
separated early and continued to diverge over the 3-year fallow-up period.

Figure 1; Fatal or Non-Fatal Vascular Events in the CAPRIE Study
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Although the statistical significance favoring PLAVIX over aspirin was marginal
(P=0.045), and rapresents the result of a single trial that has not been replicated, the
comparalar drug, aspinn, is itself effective (vs. placebo) in reducing cardiovascular
events in patients with recent myocardial infarction or siroke. Thus, ihe difference
between PLAVIX and placebo, aithough not measured directly, is substantial,

The CAPRIE tnal included a pogulation thai was randomized on ihe basis of 3 entry
criteria. The etficacy of PLAVIX relative to aspirin was heterogeneous across the ran-
damized subgroups (P=0.043). It is not clear whether this difference 15 real or &
chance occurrence. Althaugh the CAPRIE frial was not designad to evaluate the refa-
tive bengfit of PLAVIX over aspirin in the individual patient subgroups, the benefit
appeared to be strangest in patisnts who were enrolled because of peripheral vascu-
far disgasa (especially those who also had a history of myocardal infarction) and
weaker in siroke patients. In patients who were enralied in the Irial on the sole basis
of a recent myocardial infarction, PLAVIX was not numerically superior 1 aspifin

In the meta-analyses of studies of aspirin vs. placebo in patients similar to those in
GAPRIE, aspirin was associated with a reduced incidence of atherothrombatic events.
There was a suggestion of heterogeneity in these studies too, with the effect strongest
in patients with a history of myocardial infarction, weaker in patients with a history of
siroke, and not discernible in patients with a history of peripheral vascular disease.
With respect to the inferred cemparisen of PLAVIX to placebo, there is no indication
of heterageneity.
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Figure 2. Cardigvascular Death, Myocardial Infarction, and Stroke in the CURE Study
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In CURE, the use of PLAVIX was assnciated with a lower incidence of GV death, M1
o stroke i patient populations with different characteristics, as shown in Figure 3
The benelits associated with PLAVIX were independant of the use of other acute and
lang-term cardiovascular therapies, including heparinLMWH (Tow molecular weight
heparin). IV glycoprotein IIb/llla (GPHIbita) inhibitors, ipid-lowering drugs, beta-
lockeis, and ACE-inhibitors. The efficacy of PLAVIX was observed independently of
1he dose of aspirin (75-325mg once daily). The use of aral anticoagulants, non-study
anti-platelat drugs and chranic NSAIDs was not allowed in CURE.

Figure 3. Hazard Ratio for Patient Baszline Characterstics and On-Study Concomifant
Medications/interventions for tha GURE Study
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The yse of PLAVIX in CURE was associted with a decrease in the use of throm-
Dolytic therapy {71 patients [1.1%] in the PLAVIX group, 126 patients [2.0%] in the
placebo graup; relative risk reduction of 43%, P=0.0001), and GPIIWIlla inhibitors
(369 patignts [5.9%] in the PLAVIX group, 454 patients [7.2%] in the placebo group;
relative risk reduction of 18%, P=0.003). Tne use of PLAVIX in CURE did not impact
the number of patients treated with CABG or PCI {with or without stenting), (2253
patignts [36.0%] in the PLAYIX group, 2324 patiens [36.9%] in the ptacebo group:
refative nisk reduction of 4.0%, P=0.1658),

\NDICMIOHS AND USAGE
WIX (clopidogrel bisulfate) is indicated for the reduction of atheroscierotic events

The CURE study included 12,562 p CULE COTORATY Sy 5T
seqment elevation (unstable angina ar non-0-wave myocardial infarction} and pre-
senting within 24 hours of ansel of the mast recent gpisode of chest pain or symp-
toms consistent with ischemia. Patients were required ta have either ECG changes
compatible with new ischemia (without ST segment elevation) or elevated cardiac
enzymes or froponin | or T to at least twice the upper limit of narmal. The patient pop-
ulation was largely Caucasian (82%) and included 38% woman, and 52% palients =65
years of age.

Patients were randomized to receie PLAVIX (300 mg loading dose followed by
75 mo/day) or placebo, and were treated for up to 3 year. Patients also received aspirin

75325 mg once daily) and other standard therapies such as heparin. The use of
GPIB¥INa inhibiters was not permitted far three days prior to randomization.

The number of patients experiencing the primary outcome (CV death, MI, or stroke)
was 582 (9.30%) in the PLAVIX-treated group and 719 (11.41%) in the placebo-treat-
ed group, a 20% relative nsk reduction {95% CI of 10%-26%; p=0.00009) for the
PLAVIX-treated group (see Table 2).

At the end of 12 manths, the number of patients expenencing the co-primary out-
come {CV death, MI, strake or refractory ischemia) was 1035 (18.54%) in The PLAVIX-
treated group and 1187 {18.83%) in the placebo-lreated qroup, a 14% relative risk
reduction (95% C of B%-21%, p=0.0005) for the PLAVIX-treated groug {see Table 2).

In the PLAVIX-treated group, each companent of the two primary endpoinis (CV
death, MI, stroke, refractory ischemia) occurred less frequently than in the placebo-
treated group.

Table 2: Qutcome Even's in the CURE Primary Analy

3 follows:

«Recent MI, Receni Siroke or Eslabiished Peripheral Arderial Disease
For patients with a history of recent myacardial infarction (M), recent stroke, or
established peripheral arterial disgase, PLAVIX has been shown Lo reduce the rate of
a combinad endpoint of new ischemic stroke {fatal or nat), new Mi (fatal or not), and
other vascular death.

« Acute Coranary Syndrome
Far patients with acute toronary syndrome (unslable angin/non-Q-wave M),
including patients who are to be managed medically and those who are to be man-
aged with percutaneaus caronary intervention {with or without stent} or GABG,
PLAVIX has been shown to decrease the rate of a combined endpoint of cardiovas-
cutar death, M, or stroke as wall as the rate of a combined endpaint of cardiovas-
cular death, M1, stroke, or refractory ischemia.

(COHTRAINDICATIONS

The use af PLAVIX is cantraindicated in the follovang conditions:

Hypersensitivity Lo the deug substance or any component of the product
Active pathological bleeding such as peplic ulcer or intracranial hemorrhage,

'WARHINGS

Thrombotic thrambocytopenic purpura (TTF): TTP has been reparted rarely following
use of PLAVIX, somelimes after a short exposure (<2 weeks). TTP is a serious condi-
tion requiring prompt treatment. 1 |
pathic hemalytic anemia (schistocytes [fragmented RBCs] seen on penpheral smzﬂl)‘
findings. renal dystunction, and fever. TTP was not seen during clapide-

Qutcoma PLAVIX Placebo Reltive Risk
{+ aspirin)* [+ aspirin}* Reduclm :Y}
n=6259] (n=5303
Primary outcome 582 (9.3%) 719 (11.4%) %
(Cardiovascular death, 10.3, 27.9)
MI. Stroke; =0.00009
Co-primary outcome 1035 (16.5%) 1187 {16.8%) 14%
(Cardiovascular death, ;6 2,206)
I, Stroke, Refractory 2000052
Ischemia)
Al Individual
Dutcome Evants:'
GV death 318 (5.1%) 35 (5.5%) 7%
{-7.7.206)
M 324 (5.2%) 419 (B.6%) 23%
{110, 33.4)
Stroke 75 (1.2h) 87 (14%) 4
(-17.7, 36.8)
Refractory ischemia 544 (8.7%) 387 (9.3%) 7
(40,180

* Other standard therapies were used 2 approgiiate
TThe individuad components. do not represent a breakdown of the primary and co-primary outcomes.
but rather the otal rumber of SubJECts experiencing an event during the course of the Study.

The benefits of PLAVIX were maintuncd throughout the course of the trial (up 10 12
ionths).
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grel’s clinical trials, which included over 17,500 clopidogrel-ireated patients. In world-
wide postmarketing experience, however, TTP has heen reporizd ala raie of about four
cases per million patients exposed, or about 11 cases per million patient-years. The
background rate is theught 1o be about four cases per millian person-years.

PAECAUTIONS

General

As with other anliptatelet agents, PLAVIX shauld be used with caution in patients who
may be at risk of increased bleeding Irom trauma, surgery, r ather pathological can-
ditions. If a patient is to undergo elective surgery and an antiplatelst effect is not
desired, PLAVIX should be discontinued 5 days prios to surgery.

5! Blzeding: PLAVIX prolangs the bleeding tme. In CAPRIE, PLAVIX was associat-
ed with a rate of gastraintestinal bigeding of 2.0%. vs. 2.7% on aspirin. In CURE, the
wneidence of major gastraintestinal bleeding was 1.3% vs 0.7% (PLAVIX + aspinin vs
placebo + aspirin, respectively.) PLAVIX should be used with caution n patients who
have lesions wifh a propensity to bleed (such as ulcarsl Dru;}s that might induce such
lesions should be used with caution in patients takng P

Use in Hepatically Impaied Patens. Expenence is mmed in patients with severe
hepalic disease, who may have bleeding dialheses. PLAVIX should be used with cau-
tion i this population.

Information for Patients

Patients should be told that it may take tmem longer than usual 1o stop bigeding when

thgy take PLAVEX, and that they should report any unusual bleeding to their physician
tenis should inform physicians and dentists {hat they are taking PLAVIX before any

surgery is scheduled and before any new drug is taken
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Drug interactions
Study of specﬂlc drw interactions yluderl the following rmms
Amm pirin did riot modify the rel-mediated inhibition of ADP-induced
latelet aggregation. Concomiitant adnmstranon ‘of 500 mg of aspirin twice a day for

1 day did not significantly increase the prolongation of bleeding time. induced: by
PLAVIX. PLAVIX potentiated the effect of aspirin ‘on collagen-induced platelst aggre-
gation. PLAVIX and aspirin have been administered fogether for up 0. 0ng year.
Heparin: In a study in healthy volunteers, PLAVIX did not nmulme modification of
the heparin dose or after the effect of heparin on coagulation. cozumhlslmlsn of
heoannhaﬂ no mm on inhibition of platelet aggregation induced by PLAVI
Drugs (NSAIDs): In healthy volnnluuvs renmmu
namnxen, mnwnm\t adminisiration of PLAVIX was associated with ircreased occuit

2™ YEAR RESEARCH ELECTIVE RESIDENT’S JOURNAL

Ninety (92%) of th received haparinLMWH,
and the rate of bleeding n these patients was Simila to the overal resuls,

Thers was no éxcess in major bleeds, within seven days. after coronary bypass graft
surgery.in patients who stopped therapy ritore than five.days prior to surgery (event
rate 4.4% PLAVIX + aspirin; 5.3% placebo + aspirin}. In patients who remamed-on
therapy within five days of bypass graft surgery, the'svent rate was 9.6% for PLAVIX
+aspirin, and 6.3% for placebo + aspirin.

Neutropenia/agranul : Ticlopidine, adrug chemically similar fo PLAVIX, is
associated with a 0:8% rate of severe neutropenia-{fess than 450 newtrophilsiuL). In
CAPRIE severe neutropenia was observed in six patients, four on PLAVIX and two on
aspirin. Two'of the 8599 patiants who received PLAVIX and none of the 9586 patients
who received aspirin had neutrophil counts of zero. Om of the Tour PLAVIX patients

gastrointestinal blood lass. NSAIDS and PLAVIX should be ion
rfarin Has not

in CAPRIE y
Pl

Wartarin: The safety of the PLAVIX
established. Consequently, concomitant administration of these two agents should be
und:”nam with namir;!'\”(su Precautions-General) .
er

icantly influenced by mu caamnmstmlon of pnmmnu cimetidine-or estrogen.

The pharmacokinetics of digoxin o theophylfine were not moditied by the. coad-
ministration of PLAVIX (clopidogrel bisulfata).

‘At high concentrations in vitro, clopidogrel inhitits Py, (209). Accordingly, PLAVIX
‘may interfere with the metabolism of pheaytoin, tamoxiten, tolbutamide, warfarin,
torsemide, fluvastatin, and many no idal anti-inflammatory agents, but there
are no dala with which to pradwt the magnitude of these inferactions. Canmm should
ne uud wmn arry of these drugs is cuadmlmswod with PLAVIX,

als vnm PLAVIX received 2 vamly of concomitant medications including dluulm,
beta-blocking agents, angiotensin converting enzyme inkibitors, calelum antago-
nists, cholesierol lowering agents, coronary vasodilators, antidiabetic agents
(including insutin), antieplieptic agents, hormane replacement therapy, heparins
{unfractionated and LMWH) and GPHblla antagonists without evidence of ciinically
significant adverse interactions. The use of oral anticoagulants, non-study anti-platelet
drug and chronic NSAIDS was not atlowed in CURE and there are no data on their con-
comitant use with clopidogrel.

Drug/Laberatory Test Interactions

Nong known.

Fertitity

There was no evidence of tumorigenicity when clopidogrel was administered for 78

wesks to mice and 104 weeks to rats atdnsms up 10 77 mgAkg per day, which word-
75mg.

Clopidogrel was not genotoxic in Mr in WW tests (Ames test, DNA-repair test in
rat hepatocytes, gene mutation assay in Chinese hamster fibroblasts, and metaphase

rapy: !
were observed when, PlAVIX was mﬂmxmstzm with atenolol, nifedipine, ar both
atenolol f PLAVIX was also not signif- -

fate). In CURE, m numbers of palmns with mmmhnmopema 18 PLAVIX4 asplnn
vs 24 placebo + aspirin) of neutropenia (3 vs 3) were similar

Although the risk of mysfotoxicity with PLAVIX thus appears to be. quite low, ﬂ\xs.

possibility should be K:onsmmd ‘when a patient receiving PLAVIX nanmnsmtas Tover
or 6oaﬂ'mr sign of infection.

inestinal: Overal, the ncidenc of gasiroictestinal evzms (w abdorinal -

pain, dyspepsia, gastritis and constipation) in patients receiving PLAVIX {clopidogr
bisulfate) was 27.1%, compaed to 29:8% in those recelving aspiria'in the CA
trial, In the CURE trial the incidence of these gastrointestinal ‘events for patients receiv-
mn PtAVIX + aspirii was 11.7% compared to 12.5% for those recgiving placebo -+

I|| the CAPRIE tia, the incidence of ‘peptic, gastric or duodenal ulcers was 0.7% for
PLAVIX and 1.2% for aspirin. in the CURE iriat the maﬂem of peptic, gastric or duo-
denal ulcers was 0.4% for PLAVIX + asnml and 0.3% for:placebo + aspirin.

Cases of diarrhea. were reported in the CAPRIE Trial i m 45% M panems in the
PLAVIX group compared to 3.4%. in the aspirin group. H ‘were rarely
severe (PLAVIX=0.2% and aspirin=0.1%). In the GURE: lml ms Imvdem:e of diariex
for patients receiving PLAVIX + aspirin was 2‘1% compared to 2.2% for those receiv-
ing placebo + aspirin.

In the CAPRIE 1m| the iricidence of patients mmdrawmu from tréatment because
of gastrointestinal adverse reactions was 3.2% for PLAVIX and 4.0% for aspirin. In the
CURE tria) the incidence of patients withdrawing from treatment bécause of gastroin-
testinal adverse reactions was 0.9%. for PLAVIX-+ aspirin comnared with 0.8% for
placebo + aspirin.

‘Rash and Other Skin Disorders: n the CAPRIE trial, the incidsnie of skin and
appendage disorders in patients receiving PLAVIX was 15.8% (0.7% serious); the cor-

respanding rate in aspisin patients was 13.1% {0.5% sefious). In the CURE triaf the .
incidence of rash or-other skin disorders in patients m;uvmu PLAVIX + aspirin was .

4.0% compared to 3.5% for those receiving placebo + as}
In lho CAPRIE trial, the averall incidence of patients w«mdmwmg from freatment
actions was 1.5% for PLAVIX and:

chromosame analysis of human lymphocytes) and in one in vivo test
test by oral route in mice).
Clopidogrel was found to have no effect on fertlity of male and female rats at oral
dases up to 400 mg/kg per day (52 times the recommended human dose on a mg/m*
asis).

Puanley
Pregnancy Calegory B. Reproduction studies performed in rats and rabbits at doses-
up 1o 500 and 300 mg/kg/day {respectively, 65 and 78 times the recommended daily.
hmmn dnse ona muAm’ basis), revealed no evidence of impaired fertiity or fetotoxi-
L. There are, howaver, o ads H-controlled studias in
preumm ‘women, Becauss animal reproduction studies are not always predictive of a
‘human respanse, PLAVIX should be used during pregnancy only if clearly needed.
Nursing Mothers
Studies in rats have shown that clopidogrel and/or its metabolites are excreted in the
milk. 1t is not known whether this drug is excreted in human milk. Because many
drugs are excreted in human milk and because of the potential for Serious adverse
reactions in nursing infants, a decision shoutd be made whether to discontinug nurs-
ing or fo discontinug the drug, taking into account the importance of the drug to the
aursing woman.

e
0 B% fnr ispmn In the CURE trial, the: |nmﬂem>e of patients-withdrawing because of

adverse ).7% for PLAVIX + aspirin com-
pﬂlarl with 0.3% for nlacebo + asnlnn
jverse events occurring in 22.5% of patients on PLAVIX in the GAPRIE controlled
clinical frial are shown below. regardiess of relationship to PLAVIX. The median dura-
tin of therapy was 20 months, with a maximum of 3 years. . -
Table 4: Mwu Events Occurrinig In 22.5% of PLAVIX Patients in CAPRIE

%lnsidence (% Disconliuation]
Bnly System . PLAVIX . Aspirin
[n=9599] 19586
Bndy :s nwnou- genml disorders
Ches 83 (0.2 83" (03)
Acctdemal/lnfllmﬂ Injury. 78 (01} 73 {01
Influenza-like symptoms 75 (<01) 70 (€F)
Pain 64 (0.1) 63 (0.1)"
Fatigue 33 {0.1) 34 (03)

Cardwvascular disorders, general .
41 §<u.1) 45, {<01)
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Table 5: Adverse Events Occurring in =2.0% of PLAVIX Patients in CURE

Body System WVIX Placebo
(+ aspirin)* (+ aspirin)*
Event |n=6259] In=5303]
Body as a Whole-peneral disorders
Chest Pain 27(<0.1) 28 (00)
Central & peripheral nervous system disorders
Headache 31 (01) 32 (01)
Dizingss 24 (01) 20(<01)
Gastrointestinal system disorders
Abdominat pain- 23 (03) 28 (0.3)
Dyspepsia 20 (0.1) 19 (<0.1)
Diarrhea 21001 22 (0.1)

*Other standard thesapies were used as appropriate.

Other adverse experiences of potential importance oceurring in 1%.to 2.5% of
patients receiving PLAVIX (clopidogrel bisulfate) in the CAPRIE or CURE controlled
clinical trials are listed below regardiess of relationship to PLAVIX. Ingeneral, the inci-
dence of these events was similar o that in patients receiving aspirin (in GAPRIE) or
nhubo +aspirin {in CURE).

lutonomic Nervous Systém Disorders: Syncope, Palpitation. Body as 2 Whole-gen-
ml disorders; Asthenia, Fever, Hemia. Cardiovascular disorders: Cardiac -failure.
Central and -peripheral nervous System d:sorders Cramps legs, Hypoagsthesia,
Neuralgia, Paraesthesia, Vertigo. Gastroinfestinal system disorders: Gonstipation,
Vommng Heart rate and thythm disorders: Fibrillation atrial. Liver and billary system
jsorders: Hepatic enzymes increased.- Metzbolic and- nutritional disorders: Gout,
nyvmrk:emla fion-profein nitrogen (NPN) increased. Musculo-skefstal system dis-
orders; Asthritis, Arthrosis. Plateler, bleeding & clotting disorders: Gi nemomuaﬁ
hematoma, plmlots uscrewzd Psycﬂmm disorders: Anxiety, Insomnia. Red blood
cel disorders: Anemia. Respiratory System disorders: Poesmonia, Sinusitis. Skin and
disorders: Eczema, Skin viceration, Urinary system disorders: Cystitis.
Vision disorders: Cataract, Conjunctiviis.

Other potentially serious adverse events which may be of ctinical interest but were
rarely reported (<1%) in patients who recsived PLAVIX in the GAPRIE or CURE con-
trolled ciinical trials are listed below regardiess of relationship to PLAVIX. In general,
the incidence of these-events-was similar to that in patients receiving aspirin (in

. GAPRIE) or placebo + aspirin (in CURE) .

Body :as 2 whole: Alergic reaction, necrosis ischemic. Cardiovascular disorders:
Edema generalized. Gastrointsstinal system disorders: Gastric ulcer perforated, gas-
tritis hemorrhagic, upper Gl uicer hemonhagic. Liver and Biliary system disorders:
Bilirubinemia, hepatitis infectious; liver fatly. Platelet, bleeding and clotting disorders:
hemarthrosis, hematuria, hemoplysis, hemorrhage intracranial, hemorrhage retroperi-
tongal, hemorrhage of operative wound, ocular hemorrhage, pulmonary hemorrhage,
purpln‘a allergic, Thrambocylopenia. Red biood cell disorders: Anemia aplastic, ane-

dtwrdars. fomale: Ii:spmtary system
disorde: h erythe-

matous msh maculopapular, urticaria. Urinary system disorders: Ahnnrmal renal
function; acute renal failure. White celf and reticuloendothelial system disorders:
Agranulocytosis, granulocytopenia, leukemia, leukopenia, neutrophils decreased.
Postmarksting Experience
The following-events have been reported spontaneously fmm ‘worldwide postmarket-
fever, very rare cases including angioede-
ma, branchospasms, and anaphylactoid reactions. Suspected thrombotic thrombocy-
topenic:purpura {TTP) has-been reporied as.part of the world-wide postmarketing
experience, se¢ WARNINGS.

OVERDOSAGE
One case of deliberate overdosage with PLAVIX was reported in the large, CAPRIE con-
trolled clinical study. A 34-year-old woman ook a single 1,050-mg dose of PLAVIX
{equivalent to 14 standard 75-mg tablets). There were no associated adverse events.
No special therapy was instituted, and she recovered without sequelae.

No adverse events were reported after Single oral administration of 600 mg {equiv-
alent to 8 standard 75-mg tablets) of PLAVIX in heaithy volunteers. The bleeding time
was prolonged by a factor of 1.7, which is similar 1o that typically observed with the

100-200mga 3.5%; >200mg=4. 9%

§ Major blecding event rate for placebo + aspirin was dose-dependent on aspirin; <100mg=2.0%;
100-200mg=2.3%; >200mge4 0%

1 Led to interruption of study medicafion.

Columbia University College of Physicians and Surgeons

Pedlatilc Use M 43 (0) . 51 (DN prarapeutic dose of 5 mg of PLAVIX per
Safety and effectiveness in the pediatric population have not been established. Central & peripheral nervous system disorders A single oral dose of clopidogrel at 1500 or 2000 mgikg was lethal to mice and to
ADVERSE REACYIONS Headache 76 . (03) 2. {02) rats and at 3000 mg/kg to baboons. Symptams of acute toxicity were vomiting {in
PLAVIX has been evaluated for safey in more than 17,500 patints, including over ~ —DIZN6SS _ 62 (03 61 (03 o). o, dfcu b, 10 Rt bemoage in all
9,000 paients treated for  year or more. The wmﬂtolmmuyd PLAVIX in CAPRIE  Gastrointestinal System disorders . species.
was similar to that of aspirin regardless of age, gender Abdominal pain 56 (07 7100 Recommendations About Specific Treatment:
equal incidence (13%) of patients withdrawing from Inarmem bmusu of adverse Dyspepsia ~ . - 52" {06) 81 (07) Based on biolopical plausibility, platelet transfusion may be appropriate to teverse the
reactions. The clinically important adverse evénts obssrved in CAPRIE and CURE are B:I"s:ﬂ ;‘z (g»gl g; ?gi; pharmacological effects of PLAVIX if quick reversatis raquired.
discussed below. 4 (0 .
‘Hemorthagic: n CAPRIE patients receiving PLAVIX, gastroinestinal hémorthags ~ Metabolc & nutional Giscrders R st Pudghera Araral Giseass
occurred al a rate of 2.0%, and required hospitalization in 0.7%. In patients. receiving ercholesterolemia 40 - 44 (<0.1) The daily dose of PLAVIX is 75 mg once daily.
aspmm the corresponding rates were 2.7% and 1.1%, respectively. The incidence of "blp—u,,s,_‘mww "System Gioraers mh Coronary Syndrome
crnal Hematiagevas 4% forPLAVIX compatad 1 05% fof i Arthraiga 630N, S62 (0 ot Curosan Sy i g - W LA
,,',';f g,“:u:xg mﬁm’f,’:ﬂ"}:’f: gﬁmwwm‘%mmm Back Puin o : 7 rsonlc 5801 53 (04). shauld be initiated with a single mu my loading dosu and then continued at 75 mg
patients receiving PLAVIX plus aspirin compared with placsbo plus-aspirin, primatily P‘:’:,‘;f, ralBruise ”’ & clotlng s S5 03 37 o) once daily. Aspirin (75 mg-325 Rm[n once daily) should be initiated and mnnnum in
gastrointestinal and at puncture sites. The incidence of intracranial hemerrhage Epistaxis 29 (02) 25 (04 combination with PLAVIX. In GU! s ¥ Sy
0.1%), and fatal bieeding (0.2%), was the saime in both groups. LN 9 (02) . 25 (D) ©fecuve heparinacutely(soe CUNICAL STUDIES).
s eahing bt PLAVX and i CURE eiacicne ofbesdig e OIOrCes. 29z - PLAYI can bo adminstered wihorvihoutfood
described in Table SW g Denmsum m 36 (0.1) 9 (0. No dosage adjustment is necessary for elderly patients of patients with renal digaase.
Table 3: CURE Incidence of bleeding complicaions (% patients) _ ‘ Unnev 16sp tract intection 87 (1) 83 () :'S;;l Cslm:ll;:mmhw Special Popultions.)
45 4T 1
Event ('m‘{"iﬁl‘ ( ,Pa;":::). ; Povahs 2}",‘:,3? 42 ?gl}; 42 ((3; 1’) PLAVIX {clopidogre! bisuffate) is available as a pink, round, biconvex, film-coated
i . 1 o ﬂnletdenvssudwn «75» on ong side and «1171% on the
= (n=6303 Ezmcr:]ms g% ({ud 1)) %7 g (0)1 ) h «75 ide and «1171» on the other. Tablets are pmvnm
Major ble 373 27 0,001 Cough . 1 (<0 7 (<
N e teeting 22 R Skin & appendage disorders ﬂgg ﬁgi}};} & batkes ol 30
Fata 2 02 s IS 4209 35 0 NG 63653-1171.5 botes of 500
5§ g/dL hemoglobin drop 09 09 Pmmus 33 (09 16 (0f) NDC 63653-1171-3 bisters of 100
Requiring surgical interveation 0.7 07 inary system " a1 a5t St 3}
mmﬂcm g; g; u"m 1d Im“ D" Store at 25°C (77°F); excursions permitied o 15°-30°C (59°-86°F) [See USP
Requiring ransfusion (=4 units) 12 10 pa',";"{',"eg of discontinuation, regardiess of "‘m"""" 10 therapy, is Shown i pontrolie Room Temperature]
16 10 0.005
om"smm.uﬁgmyﬁ disabling 04 0.3 Advérse évents ocourring in 2.0% of patients on PLAVIX in the GURE cmﬂmlled Distributed by:
Intraocular bleeding with 0.05 0.03 clinical trial are shown below regardless of relationship to PLAVIX. Bristol-Myers Squibb/Sanofi Pharmaceuticals Partnership
significant foss of vision New York, NY 10016
Requiring 2-3 units of blood 13 09 oo . .
Minor bigeding 51 24 00t sanofi~synt y & Company
* Other standard theraples were used as appropriate. .
4 Lite threateniog and otter majoc bleeding. E PLAVIX® is a registered trademark of Sanofi-Synthelabo.
+ Major bleeding event rate for PLAVIX + asprin was dose-dependent on aspirin: <100mgs=26%; . 13450 1”“ Reised March 2002
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