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Janet Woodcock/MfD. -
Director, Centér for Drug Evaluation and Research
Food ar)d/ﬁrug Administration ‘ -
IS;}O/F ishers Lane 2
ckville, MD 20857 "z
Dear Dr. Woodcock: il

We hereby petition the FDA to mandate patient medicine guides (MedGuides) for all
prescription drug Cox-II and NSAID preparations. This Petition is submitted pursuant to:
a) 21 CFR, Section 10.30; and b) Sections 355 (e) and 314.150 of the Federal Food, Drug
and Cosmetic Act.

It has been shown that NSAIDS induce upper GI ”bleeding which occurs in 5% to 10% of
the population who are taking this medication with an estimated 16,500 NSAID-related
deaths per year. IR

The cost of the NSAID-related complications exceeds two billion dollars per year.

As a class, NSAIDs are the most widely used drugs in the United States, with more than
seventy million prescriptions written annually.

It has been reported by UK’s Committee on Safety of Medicines that over eleven deaths
- have been associated with the use of Rofecoxib (Vioxx) during the drug’s first year on the
- marketinthe UK.
- T am sending along a copy of the November, 2000 “Worst Pills/Best Pills News” in which
" it states adverse GI reactions from upper GI perforations, ulcerations and bleeding occur

especially in the over-65 years of age.

" 1 have written the enclosed letter to Mr. Raymond Gilmartin, President/CEQ, Merck
outlining PPSI’s concerns.



We respectfully request FDA initiate these MedGuides on all NSAIDs and Cox-II drugs.

The longer the delay in educating patients, the larger the toll of preventable GI bleeds and
other serious damage to the public.

ENVIRONMENTAL IMPACT STATEMENT
Nothing requested in this Petition will have an impact on the environment.
CERTIFICATION

We certify that, to the best of our knowledge and belief, this Petition includes all

information and #iews on which this Petition relies and that includes representative data
and informatign known to the petitioners which are unfavorable to the Petition.

“ Frederick S. Méyer, R.Ph., M.P.H.
President/CEO
Pharmdcists Planning Service, Inc. (PPSI)
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December 7, 2000

Raymond V. Gilmartin, President/CEO
Merck and Company, Inc.

One Merck Drive, POB 100

Whitehouse Station, New Jersey 08889-4044

Dear Mr. Gilmartin:

I 'am writing this letter to you regarding concerns of Pharmacists Planning Service, Inc.
(PPSI), a 501 C (3) non-profit public health, consumer, pharmacy education organization,
regarding the Committee on Safety of Medicines’ (the United Kingdom’s (UK) equivalent
to our US Food and Drug Administration (FDA)), most recent report in the September,
2000, issue of “Current Problems in Pharmacovigilance”.

Our major concerns are regarding Merck’s prescription drug, Vioxx (Rofecoxib), which is
being used for the treatment of both osteoarthritis and acute pain in adults. To summarize
the concerns from June, 1999 and up to July, 2000, a total of 1,120 reports of suspected
adverse reactions have been received by the Committee on Safety of Medicines.

Adverse GI reactions accounted for almost half of all reports of these. Most were nausea,
upset stomach, diarrhea and abdominal pain. More serious were 68 reports or 12% of
patients reporting of upper GI perforations, ulcerations and bleeding (PUBs). In patients
with PUBs, five died.

In this same report 177 reports of suspected cardiovascular adverse reactions with
swelling, high blood pressure and palpitations were recorded.

. There were 15 Vré‘p‘orts of heart failure, of aggravated heart failure. Of these 15 reports,
THREE PATIENTS DIED.

There were 9 reports of heart attacks—THREE FATAL.

Various psychiatric reactions were reported with Rofecoxib (Vioxx) use--depression,
confusion, hallucinations. . The majority of the patients were reported to have recovered



after Rofecoxib was stopped. Other adverse drug reactions were reported with this drug
including hives, bronchospasms and worsening of asthma along with 65 cases reported of
kidney failure, 12 reports of abnormal liver function and serious skin rashes. Altogether
there were 11 reports of death associated during the first year of marketing this drug in the
United Kingdom.

PPSD’s major concern is that in Merck’s full page ads to both healthcare professionals and
consumers in the direct-to-consumer advertising (DTCA) Merck is saying “Once daily
power for STRENGTH, SAFETY AND ONCE DAILY POWER”.

In the AMA “Archives of Internal Medicine”, June 24, 2000 article by Ric Day, M.D., et
al. entitled “A Randomized Trial of the Efficacy and Tolerability of the Cox-II Inhibitor
Rofecoxib vs. Ibuprofen in Patients with Osteoporosis” it states in the conclusion
“Rofecoxib was well tolerated and provided clinical efficacy comparable with a high dose
of the NSAID Ibuprofen”.

Since it has been reported that the mortality of patients hospitalized with NSAID-induced
upper GI bleeding is 5% to 10%, with an estimated 16,500 NSAID-related deaths per year
with the cost of NSAID-related GI complications exceeding two million per year - how
safe is your Rofecoxib product in light of the UK study?

In the “Dear Doctor” letter from Merck signed by Gail A. Ryan, Professional Services,
which quotes a paper from “Arthritis and Rheumatism”, Volume 43, Number 5, May,
2000, printed by the American College of Rheumatology, by Grant W. Canon, M.D., et
al. entitled “Rofecoxib, a Specific Inhibitor of Cyclooxygenase 2, with Clinical Efficacy
Comparable with That of Diclofenac Sodium™, it states on Page 983 “The difference in
incidents of GI adverse events (comparing Rofecoxib with Diclofenac Sodium) were
comparable”. TF THIS BE THE CASE AND WE KNOW OF THE NSAID INDUCED
GI BLEEDS AND THE 16,500 RELATED DEATHS PER YEAR, WHY IS MERCK
CONTINUING TO SAY THAT VIOXX IS SAFE ESPECIALLY AFTER THESE

COMPARISONS?
PPSI respectfuily requests:

1. Merck put out a patient package consumer information medicine guide at its earliest- -
convenience for Vioxx for each prescription dispensed by healthcare professionals.

2. Inlight of the UK report that an education and awareness campaign be instituted
. ASAP to educate healthcare professionals about the mcreased reports of death
* associated with the use of Rofecomb

3. That in all full page direct-to-consumer ads (DTCA) the word “sﬁfcty’” be deleted
and adequate warnings be given to consumers IN BOLD LETTERS on the adverse
risk reactions which can result in this issue.



4. That Rofecoxib is widely assumed (without definitive evidence) to be a much
safer NSAID for the gastrointestinal (GI) tract then the other drugs in its
class because it works by a new mechanism of action. One of PPSI’s concerns is
that since this drug works in a new way, it may also cause harm in a new way.
We would like this reported in a fair and balanced manner.

Finally, I would like to ask for more data and information on the safety and efficacy of this
product in lieu of the reported deaths in the UK.

How many deaths have been reported in the United States? If 11 deaths have been

reported in England m one year, is it safe to say that since England has a population of 60
miullion, there would be at least 55 deaths reported in the US from use of this drug?

Thank you fef addressing PPSI’s concerns.

PaY: '
‘rederick S. Mayer, R.Ph., M.P. l?/
President



NOVEMBER 2000

Worst Pills, Best Pills News

Update from the United Kingdom on Adverse Drug
Reactions Reported for the Arthritis Drug Rofecoxnb

(VIOXX)

he Committee on Safety of
I Medicines, the United

Kingdom's (U.K.) equivalent
to our Food and Drug Administration
(FDA), summarized the adverse
reactions they had received for the
new osteoarthritis drug rofecoxib
(VIOXX) during its first year of
marketing in the September 2000
issue of Current Problems in
Pharmacovigilance.

We reviewed rofecoxib in the July
1999 issue of Worst Pills, Best Pills News |
and recommended that it not be used
before July 2004 because it did not
offer any documented advantage in
effectiveness or safety over the more
than 20 nonsteroidal anti-inflamma-
tory drugs (NSAIDS) currently on the
market in the U.S. Rofecoxib is widely
assured (without definitive evidence) |
to be a much safer NSAID for the {
gastfoﬁitég'h}—\al (GI) tract than the .
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One of our concerns is that a drug that
works in a new way may also cause
harm in a new way.

Rofecoxib was first marketed in
Bntam in ]une 1999 and up through

>uspected adverse reactlons had been
‘eceived by the Committee on Safety

" upsetstomach, diarrhea and abdomi-
 nal pain. More serious were 68 reports

of Medicines. It was estimated that

557,100 prescriptions had been

dispensed for the drug up to the end

of May 2000. y
Adverse GI reactions accounted for /

almost half (554) of all reports. Of {

these, most (84 percent) were nausea, i

(12 percen

),Q,mppg\g‘perforahons,
ulceration. MIeedmg go by the
acronym PUBs. In patients with
PUBs, 44 (65 percent) recovered, but
five died—%\fc%t‘ﬁ*ﬁ fwo thirds (69
percent) of the patients experiencing
PUBs were over 65 years of age. In six
cases, aspirin or another NSAID was
also implicated, and another 10
patients were taking aspirin at the
same time as rofecoxib.

There were 177 reports of sus-
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~ pected cardiovascular adverse

reactions. Most of these were of
swelling (101 reports), high blood
pressure (31) and palpitations (19).

. There were 15 reports of heart failure,

or aggravated heart failure. Of these
15 reports, three patients died.
There were also nine reports of

- -heart attack, three fatgl In most of

e At

these cases, the patient had risk
factors for cardiovascular disease.
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(khat allows a change i in the drug's

\ ‘package insert” stating that this d
“is safer or more effective than the

Various psychiatric reactions were
reported with rofecoxib use. These
included depression (28 reports),
confusion on (14 reports) and hallucina—
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patients were reported to have

‘recovered after. rofecoxib : was

stopped.

Adverse drug reactions that are
known to occur with other NSAIDs N

were also reported with rofecoxib.
bronchospasm or worsew:gof
asthma (25 reports), kidney failure (16
reports), abnormal liver er function (12
reports), and serlous skm rashes (3
reports).” -
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reports of death associated with the
use"c“ﬁ‘ rofecoxib during the drug s i
What You Can Do

You should wait at least until July

2004 to take rofecox1b ib unless compel-
ling research is presented to the FDA

)
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professional product labelmg or

numerous other older NSAIDs now
on the market
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MERCK
NATIONAL
SERVICE
CENTER

“How can I .obtain A
Merck products-to use for reseurch

in my facility?”

“Cun you telt me the price

of PRIMAXIN® (imipenem-cilastatin sodium)

on my GPO contract?”

. PLEASE TAKE ONE
Hind owwhat o cando

A Single Source
The Merck National Service

" Center enables healthcare
professionals'to obrain prompt,
specific information about
Merck products and services by
contacting just a single source.

A Broad Range
of Topics

By calling the Merck National
Service Center, you can

-+ receive information on any

topics relevant to Merck.

“Is ZOCOR® (simuvustatin)
availuble in

bottles of 10,0007”

A Dedication to

- Excellence
The Merck National Service
- 'Center is staffed by skifled
professionals with extensive
" pharmaceutical and health-

care experience. Qur staff
completes an intensive
training program and utilizes

- comprehensive product and

service information sources
to provide precise, up-to-date
information quickly.

Our Commitment
to You

Everyone at Merck is committed
to ensuring your satisfaction with
our products and services. We are
dedicated to providing immediate
assistance in obtaining product
information, solving a problem,
clarifying an issue, or shating an
idea. Merck developed the
National Service Center to make
that assistance as easy as a single
phone call. We welcome your -
input and suggestions as we refine
current services and develop new
resources for you.

" Your Changing Needé.

(alendroﬁate sodium tablets) available

The Merck National _
Service Center ; i ST
Provides Innovative i PEPCID® 20 mg

. (amatidine) Injection Premixed
Gatmy + S0

. Stemrsumnre .

Informational Services
That Respond to

“Can you provide me with: |

. . :
brochures to help educate patients
€ he .

about heart disease?”

“Is FOSAMAX® !

in Italy?”

unplugged over
the weekend. Is the Merck

vaccine still stable?”
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relevant to Merck, including, for example:

Products

Research and Development

Educational Resources and Services =

Medical Toplcs . L i ’ »"

Pricing and Contracts

SERVICE
CENTER

Sales and Marketmg
Packaging and Distribution

Policies and Proccdures
Industry Health Issues

Merck Divisions and Subsidiaries

1- SOO—NSC MERCK or
1.800-672-6372 ;

For product and service information, call the
Merck National Service Center:
8:00 a.m. to 7:00 p.m. ET, Monday through Fnday

For product orders and direct account

inquiries only, call 1-800- MERCK RX

€3 MERCK

NSC101C
Gopyright 1997 by Merck & Co., Inc.
All rights reserved. .

¥ Remove adhesive label
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- . Merck & Co., Inc.
U.S. Human Health
P.0.Box 4 .
West Point, PA 194856-0004

_ €3 MERCK

Thank you for your interest in this reprint, “A Randomized Trial of the Efficacy and Tolerability
of the COX-2 Inhibitor Rofecoxib vs Ibuprofen in Patients With Osteoarthritis,” by Ric Day et al,
published in Archives of Internal Medicine, Volume 160, June 2000. We are pleased to provide
this article to you as requested.

This study, a randomized, double-blind trial in 809 adults in whom the knee or hip was the
primary source of pain, compared the clinical efficacy and tolerability of VIOXX® (rofecoxib)
with that of ibuprofen.

Patients were randomized to one of four treatment groups: placebo; 12.5-mg VIOXX once daily;
25-mg VIOXX once daily; or 800-mg ibuprofen three times a day. Cllmcal efficacy and safety
were monitored during a six-week treatment period.

VIOXX is indicated for relief of the signs and symptoms of osteoarthritis, the management of
acute pain in adults (see CLINICAL STUDIES), and the treatment of primary dysmenorrhea.

VIOXX is contraindicated in patients with known hypersensitivity to rofecoxib or any other -
component of VIOXX. VIOXX should not be given to patients who have experienced asthma,
urticaria, or other allergic-type reactions after taking aspirin or other nonsteroidal anti-
inflammatory drugs (NSAIDs). Severe, rarely fatal, anaphylactic-like reactions to NSAIDs have
been reported in such patients.

VIOXX is not a sulfonamide; therefore, VIOXX has no sulfonamide contraindication.
Serious gastrointestinal toxicity can occur with or without warning symptoms with NSAIDs.

Before prescribing VIOXX, please read the accompanying complete Prescribing Information.
Thank you for your interest in this information about VIOXX.

Very truly yours,

Gail A. Ryan
Professional Services
Enclosure: Prescribing Information for VIOXX

VIOXX is a registered trademark of Merck & Co., Inc.
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ORIGINAL INVESTIGATION

A Randomized Trial of the Efficacy and Tolerability-
of the COX-2 Inhibitor Rofecoxib vs Ibuprofen

in Patients With Osteoarthritis

Ric Day, MD; Briggs Morrison, MD; Armando Luza, MD; Oswaldo Castaneda, MD:; Alberto Strusberg, MD;

Menachem Nahir, MD; Knut Bjorn Helgetveit, MD; Barbara Kress, RN; Brian Daniels, MD; James Bolognese;
Dave Krupa; Beth Seidenberg, MD; Elliot Ehrich, MD; for the Rofecoxib/Ibuprofen Comparator Study Group

Background: Nonsteroidal anti-inflammatory drugs
(NSAIDs) inhibit both cyclooxygenase-1 (COX-1) and
cyclooxygenase-2 (COX-2). It is not known whether a
specific inhibitor of COX-2 will provide efficacy in os-
teoarthritis (OA) comparable with NSAIDs. Therefore,
we compared the efficacy and safety of the rofecoxib,
which specifically inhibits COX-2, with those of the
NSAID ibuprofen in patients with OA.,

Objective: To compare the clinical efficacy and toler-
ability of rofecoxib (12.5 and 25 mg once daily) with ibu-
profen (800 mg 3 times daily).

Methods: A randomized, double-blind trial of 809 adults
with OA was conducted. Patients with OA in whom the
knee or hip was the primary source of pain were ran-

R domized' to 1 of 4 treatment groups on demlonstration

of disease activity: placebo; rofecoxib, 12.5 or 25 mg once
daily; or ibuprofen, 800 mg 3 times daily. Clinical effi-
cacy and safety were monitored during a 6-week treat-
ment period.

Resul#s: Both doses of rofecoxib demonsirated efficacy
clinically comparable with ibuprofen as assessed by 3
primary end points (pain walking on a flat surface
[Western Ontario and McMaster Universities Osteoar-
thritis Index], patient global assessment of response to
therapy, and investigator global assessment of disease
status) according to predefined comparability criteria.
Both rofecoxib doses and the ibuprofen dose provided
significantly (P<<.001) greater efficacy than placebo on
all primary end points. Results from secondary end
points were consistent with those of the primary end
points. All treatments were well tolerated; the overall
incidence rates of clinical adverse experiences were not
significantly different (P>.05) among the treatment
groups.

Conclusion: Rrofe;oxib was well tolerated and pro-
vided clinical efficacy comparable with a high.dose of the
NSAID ibuprofen.

Arch Intern Med. 2000;160:1781-1787

From St Vincent’s Hospital,
Darlinghurst, Australia

(Dr Day); Merck Research
Laboratories, Rahway, NJ

(Drs Morrison, Daniels,
Seidenberg, and Ehrich,

Ms Kress, and Mssrs Bolognese

and Krupa); Clinica San Pablo,

Surca Lima, Peru (Dr Luza);
Clinica Anglo-Americana,
Lima, Peru (Dr Castaneda);
Department of Rheumatology,
Rambam Medical Center,
Haifa, Israel (Dr Ndhir); and
Martina Hansens Hospital,
Baerum, Norway

(Dr Helgetveit). Dr Strusberg
is in private practice in
Cordoba, Argentina. See the
acknowledgments for a list of
the other members of the
Rofecoxib/Thuprofen
Comparator Study Group.

(REPRINTED) ARCH INTERN MED/VOL 160, JUNE 26, 2000

ONSTEROIDAL anti-inflam-

matory drugs (NSAIDs)

are commonly used to

treat the pain and inflam-

mation caused by a vari-
ety of clinical disorders, including osteoar-
thritis (OA). The clinical effects of these
drugs result primarily from the inhibition
of the enzyme cyclooxygenase (COX), the
first step in the conversion of arachidonic
acid to prostaglandins.’

Two COX isoforms (COX-1 and
COX-2) have been identified and charac-
terized.>” Cyclooxygenase-1 is constitu-
tively active throughout the body®’ and is
only slightly upregulated in some cells in
response to hormones or growth fac-
tors.®® In contrast, under basal condi-
tions, COX-2 expression is restricted to the
brain,'®! reproductive tract,'? kidney,"
and pancreatic islet cells,' but it is mark-
edly upregulated in response to inflam-

mation and other stressors.>* These dis-
tinct expression patterns have led to the
proposal that prostaglandins produced by
COX-1 are largely responsible for physi-
ologic functions,” while COX-2-derived
prostaglandins mediate pathophysi-
ologic and inflammatory processes.!

In vitro and ex vivo assays have shown
that NSAIDs nonspecifically inhibit both the
COX-1 and COX-2 isoforms. ¥ As pros-
taglandins are involved in the mainte-
nance of gastrointestinal (GI) tract muco-
sal integrity, the well-recognized toxic effects
of NSAIDs on the GI tract® have been pro-
posed to result largely from inhibition of
COX-1 activity.*"*" The therapeutic effects
of NSAIDs may be attributable to COX-2 in-
hibition.”**8?° Therefore, agents that spe-
cifically inhibit COX-2 are being evaluated
to determine whether they have efficacy
equal to NSAIDs with an improved GI tract
safety profile.
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METHODS

The primary objective of this randomized, placebo-
controlled clinical trial was to compare the clinical effi-
cacy of rofecoxib (12.5 and 25 mg once daily) with ibu-
profen (800 mg 3 times daily). All subjects gave written
informed consent. The study protocol was approved by the
institutional review boards or ethical review committees
for all 49 investigative sites in 26 countries.

STUDY DESIGN

On confirmation of eligibility, patients were randomized to
1 of 4 treatment groups by a computer-generated allocation
schedule: placebo, rofecoxib, 12.5 or 25 mg once daily, or
ibuprofen, 800 mg 3 times daily. The primary purpose of this
study was to compare the efficacy of rofecoxib with that of
ibuprofen; a smaller placebo group was included to confirm
that rofecoxib and ibuprofen had efficacy greater than that
of the placebo. Thus, the allocation was 1:4:4:4 for placebo,
both doses of rofecoxib, and ibuprofen. The masked alloca-
tion schedule was generated by an individual not otherwise
involved with the study and kept concealed from all study
participants. The allocation schedule was unblinded once all
data had been entered, reviewed, and certified. Medication
was provided in blister packages; study blinding was main-
tained by using a matching placebo for each study medica-
tion. Patients took 3 tablets each morning and 1 tablet at both
midday and evening, Patients returned approximately every
2 weeks for 3 visits to assess both efficacy and safety. Pa-
tients were provided open-label acetaminophen for osteoar-
thritic pain not adequately controlled by the study medica-
tion; the maximum daily dose of acetaminophen allowed was
2600 mg, and the amount used was recorded. Patients re-
turned 7 to 10 days after their last dose of study medication
for posttherapy safety assessment.

ENTRY CRITERIA

The study included 2 groups of patients with OA. NSAID
users: These patients discontinued their prior NSAID therapy
on confirmation of eligibility. Following a washout period
(longer than 5 plasma half-lives of prior NSAID use), pa-
tients’ pain walking on a flat surface was assessed using ques-
tion 1 of the Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC 3.0),> a patient-reported
100-mm visual analog scale (VAS). Patients were random-
ized to the study if they reported 2 minimum of 40 mm and
an increase of 15 mm on the VAS compared with the value
at the screening visit (ie, before discontinuation of NSAIDs),
and if the investigator's global assessment of disease status
worsened by at least 1 point on a 0-to-4 Likert scale com-
pared with the screening visit. - - -

Acetaminophen users: Patients who used acetamino-
phen instead of NSAIDs for the treatment of OA were ran-
domized if at both the screening and randomization visits
they met all 3 of the following criteria: (1) they reported a
minimum of 40 mm on the pain VAS (question 1 of the
WOMACQ), (2) they reported a minimum of 40 mm on a
separate VAS evaluating the patient’s global assessment of
disease status, and (3) the investigator rated the global as-
sessment of disease status as fair, poor, or very poor.

The diagnosis of OA was based upon clinical and ra-
diographic evidence of OA (joint space narrowing and os-
teophytes for knee and joint space narrowing for hip). Other
entry criteria included age 40 years or older, American Rheu-
matism Association (ARA; Steinbrocker system) func-
tional class I, 11, or I1I*%; symptomatic for at least 6 months:;
the knee or hip the primary source of pain or disability;
and, for women, postmenopausal or demonstrably non-
gravid. Patients were excluded if they had significant re-
nal impairment (estimated creatinine clearance <0.50 mL/s
[=30 ml/min] or serum creatinine level >177 pmol/L
[>2.0 mg/dL}), clinically significant abnormal results of
physical examination or laboratory screening, a positive fe-
cal occult blood test result, malabsorption, class ITI/IV an-
gina or congestive heart failure, uncontrolled hyperten-
sion, stroke or transient ischemic attack within 2 years, active
hepatic disease, a history of recent neoplastic disease, or
an allergy to acetaminophen or NSAIDs. Patients were
excluded if they required aspirin at any dose, corticoste-
roids, warfarin sodium, or ticlopidine hydrochloride.

EFFICACY ASSESSMENTS

To obtain a comprehensive assessment of the effect of
rofecoxib on the multiple clinical manifestations of OA, a
variety of efficacy end points were included in the study
that were derived from the assessments made by both the
patient and the investigator.

At each visit, the patient completed the WOMAC?® and
a global assessment of overall disease status (100-mm VAS,
ranging from “very well” to “very poor”). At treatment vis-
its, the patient also rated the overall response of his or her
OA to study medication on a 0-to-4 Likert scale (“none”
to “excellent”). The physician rated (1) overall assess-
ments of disease status (0-to-4 Likert scale of “very poor”
to “very well”}, (2} overall response of the patient’s OA to
study medication, and (3) study joint tenderness. Exami-
nation of study knee or hip joint for tenderness was per-
formed with the patient in the supine position. Tenderness
was defined as pain in response to passive motion or pres-
sure; the hip was internally and externally rotated, and the
knee was moved through the full available range to detect
any end range pain and palpated around the medial and
lateral joint lines while the knee was in the neutral posi-
tion. Pain on palpation (knee only) or during passive range

Rofecoxib, 4-{4-(methylsulfonyl)phenyl]-3-phenyl-
2(5H)-furanone, inhibits human COX-2 with a-greater
than 800-fold degree of selectivity relative to COX-1 in
an in vitro assay with Chinese hamster ovary cell lines
expressing COX-1 or COX-2.*° Using ex vivo human
whole blood assays, rofecoxib showed dose-related in-

~ hibition of COX-2 activity but no significant inhibition

of COX-1 activity with single oral doses ranging from 5

to 1000 mg.* Rofecoxib is, therefore, a specific inhibi-
tor of the COX-2 isoform in humans.

Clinical evidence to support the hypothesis that
rofecoxib has an improved GI tract safety profile
compared with NSAIDs would consist of data demon-
strating that rofecoxib provides improved GI tract
safety compared with an NSAID at doses that provide
comparable clinical efficacy. In 2 large multicenter

(REPRINTED) ARCH INTERN MED/VOL 160, JUNE 26, 2000
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of motion (hip and knee) was graded according to the fol-
lowing scale: 0, no pain; 1, patient states there is pain; 2,
patient states there is pain and winces; and 3, patient states
there is pain, winces, and withdraws.

Other measurements of efficacy included amount of
rescue acetaminophen consumed and discontinuation from
the study because of lack of efficacy of the study medica-
tion. The primary end points were pain walking on a flat
surface, patient response to therapy, and investigator global
assessment of disease status. Secondary end points in-
cluded the WOMAC subscales (pain, stiffness, and disabil-
ity), patient global assessment of disease status, investiga-
tor assessment of response to therapy, patients discontinued
from the study because of lack of efficacy, acetaminophen
use, and study joint tenderness.

TOLERABILITY ASSESSMENTS

Spontaneously reported adverse experiences and vital signs
were monitored at every visit. Laboratory investigations,
including hematology (complete blood cell count with
differential), chemistry (electrolyte, urea nitrogen, creati-
nine, total protein, albumin, calcium, alanine aminotrans-
ferase, aspartate aminotransferase, alkaline phosphatase, and
total bilirubin levels), and urinalysis (protein, glucose, pH,
red blood cells, and white blood cells, with microscopic
examination if there were any abnormal results) were per-
formed at screening, randomization, 4 and 6 weeks of therapy,
and the posttherapy visit. For all adverse experiences, the in-
vestigator recorded the intensity, the relation to test drug
{(“definitely not” and “probably not™ related were scored as
not drug-related adverse experiences; “possibly,” “prob-
ably,” and “definitely” related were scored as drug-related
adverse experiences), the outcome, and any action taken.

STATISTICAL ANALYSIS

" The primary measure for each efficacy end point (except
discontinuation because of lack of efficacy) was the mean
response (change from baseline) over all observation times
in the 6-week treatment period. All data collected from dis-
continuation and unscheduled visits were included in this
analysis; no missing values were imputed. For each end
point, a patient had to have a baseline measurement and
at least 1 measurement during the 6-week treatment pe-
riod for the mean change from baseline to be computed.
Only 14 of the 809 randomized patienis were excluded from
the analysis for one or more of the primary end points be-
cause of missing baseline or on-treatment data. Eighty-
five percent of the randomized patients had a measure-
ment recorded for all 3 primary end points at all of the

" planned observation times.

For each end point, analysis of covariance (ANCOVA)
was used to model patient mean change from baseline

as a function of the categorical predictors treatment, study
center, and history of ulcer or upper GI tract bleeding, and a
continuous covariate, the baseline measurement. Mean pa-
tient change from baseline and SEs resulting from the
ANCOVA were used to compute 95% confidence intervals
(CIs) for the between-treatment difference in mean re-
sponse, tests to compare mean response with active treat-
ments against the placebo, and posterior probabilities (hased
on Bayesian analyses with noninformative prior distribu-
tions®) that the true mean differences in response to the ac-
tive treatments were within the predefined clinical compa-
rability bounds. All statistical tests for difference were 2-tailed
with P=.05; P=.05 was considered statistically significant.

The primary hypothesis of this study was that rofe-
coxib would provide clinical efficacy comparable with
ibuprofen as assessed by 3 primary end points: pain walk-
ing on a flat surface, patient response to therapy, and
investigator global assessment of disease status. The fol-
lowing conditions had to be satisfied to conclude that the
treatments were clinically comparable: in any 2 of the 3
primary end points, the 95% ClIs of mean differences
between treatment groups had to be within predefined
comparability bounds (10 mm on a 100-mm VAS and
£0.5 on a Likert scale), and all of the 3 posterior prob-
abilities were required to be 0.950 or lower. These clini-
cal comparability bounds are more conservative than
those proposed by a consensus panel of rheumatolo-
gists* and were derived from results of previous OA tri-
als with rofecoxib. . ’

Separate analyses were performed to evaluate effects
on treatment differences of subgroup factors, including race,
age, sex, study joint (knee vs hip), and prior OA medica-
tion use (NSAID vs acetaminophen). These were assessed
individually by adding each subgroup factor and its inter-
action with treatment to the ANCOVA model for each of
the 3 primary end points.

Safety was assessed by comparing incidence rates of
adverse experiences and exceeding predefined limits of
change in laboratory and vital sign variables between the
treatment groups. These between-group comparisons were
calculated using the Fisher exact test; a step-down ap-
proach (25 mg first, and if significant, followed by 12.5 mg)
was used for the comparisons of rofecoxib doses vs pla-
cebo.

This study had greater than 99% power to demon-
strate comparable efficacy (according to the criteria cited)
between rofecoxib and ibuprofen if their true difference is
0. Power calculations were based on observed treatment
effects in other placebo-controlled studies with rofecoxib.
Since this study was designed using variability data from a
pilot study (data on file, Merck Research Laboratories), pro-
vision was made for larger variability. If the underlying SDs
were 25% larger than those observed in the pilot study, the
power was approximately 94%.

endoscopy studies®?? performed in patients with OA,
rofecoxib, 25 mg taken once daily, caused fewer endo-
scopically detected gastroduodenal ulcers than ibupro-
fen, 2400 mg (800 mg 3 times daily). Therefore, we
undertook a prospective randomized study with the
hypothesis that rofecoxib, 25 mg, would provide com-
parable clinical efficacy with ibuprofen, 800 mg 3
times daily. The main outcome measures were patient

and physician assessments of efficacy in the treatment
of OA.

— S

Between April 30 and November 7, 1997, 1023 patients
with OA were screened and 809 were enrolled in the study
(Figure 1). Patients randomly assigned to the 4 treat-
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Figure 1. Randomized trial profile.

ment groups had similar sociodemographic and clinical
characteristics, including baseline values for efficacy end
points (Table 1, Figure 1, and Figure 2; additional data
not shown).

Of the 809 patients, 709 (88%) completed the study:
the overall discontinuation rate was comparable among
treatment groups (Figure 3;additional data not shown).
There was a significantly higher discontinuation rate be-
cause of clinical adverse experiences in the ibuprofen
group compared with the placebo group (P<.05), whereas
both rofecoxib groups were not significantly different from
placebo. There were significantly fewer discontinua-
tions because of lack of efficacy (P=.009) in the active
therapy groups compared with the placebo group (Fig-
ure 3). The number of patients who withdrew for other
reasons was similar between all groups (P>.05).

s .7 EFFICACY

Figure 2 presents the mean change from baseline dur-
ing the 6-week (reatment period for the 3 primary end
points (pain walking on a flat surface, patient response
to therapy, and investigator global assessment of dis-
ease status) and the secondary end point of the physical
function subscale of the WOMAC; data for all primary
and secondary end points are shown in Table 2. For all
4 end points, the treatment effect was similar among all
active groups and was superior to the placebo group. Maxi-
mum treatment effects were seen (Figure 2) by the first
evaluation (2 weeks) and were sustained throughout the
6-week treatment period. The treatment effect of rofe-
coxib was consistently seen for all primary and second-
ary end points (Figure 2 and Table 2); for each end point
the effect was similar among all active groups, and all ac-
tive groups were superior to the placebo group..

. Theclinical efficacy of both rofecoxib doses was com-
parable with that of ibuprofen during 6 weeks of treat-
ment using the prespecified comparability criteria (see
the “Methods” section). For-all 3 primary end points, the
95% Cls for the difference of mean response between each
of the treatment pairs (rofecoxib, 25 mg, and ibuprofen;
rofecoxib, 12.5 mg, and ibuprofen; and rofécoxib, 25-
12.5 mg, and ibuprofen) were within the predefined com-
parability bounds, and the posterior probability that the

true mean difference was within the predefined compa- -

*ARA indicates American Rheumat/sm Association; NSAIDs, nonsteroidal
anti-inflammatory drugs.

rability bounds was greater than 0.950. The effect of ro-
fecoxib, 25 mg, was significantly superior to that of ibu-
profen (P<.05) for 2 of the 3 primary end points (patient
response to therapy [P=.005] and investigator global as-
sessment of disease status {P=.005]).

Analyses were performed to determine if the treat-
ment effects observed were consistent across various sub-
groups of patients using treatment-by-subgroup analy-
ses for the 3 primary end points. Treatment effects were
consistently observed whether the patients had knee vs
hip as the primary study joint and whether they were an
aceiaminophen user vs an NSAID user at study entry. No
statistically significant interactions were observed be-
tween treatment and study center, sex, race; age, or ARA
functional class at study entry.

TOLERABILITY

The incidence of any clinical adverse event was not sig-
nificantly different among the treatment groups (41.9%
in the placebo group vs 50.8% [rofecoxib, 12.5 mgl, 53.3%
[rofecoxib, 25 mg], and 51.8% [ibuprofen] in the active
groups). Drug-related clinical adverse events were more
common in all active therapy groups compared with pla-
cebo (10.8% vs 27.5%, 31.0%, and 30.5%, respectively;
P=.003). Clinical adverse events that led to discontinu-
ation from the study were most common in the ibupro-
fen group (1.4% vs 4.1%, 3.7%, and 8.4%, respectively;
P=.03 vs placebo for ibuprofen only); this was mostly
accounted for by adverse experiences related to the GI
tract. Two symptomatic gastric ulcers were observed in
the study; both were in the ibuprofen treatment group.

The most common clinical adverse experiences were epi-

gastric discomfort (0% vs 5.7%, 5.8%, and 8.0%, respec-
tively), diarrhea (4.1% vs 4.5%, 5.0%, and 5.2%, respec-
tively), and nausea (1.4% vs 2.9%, 6.6%, and 3.6%,
respectively). The incidence of any laboratory adverse
event was not significantly different among the treat-
ment groups (4.1% in the placebo group vs 10.7% [ro-
fecoxib, 12.5 mg], 7.6% [rofecoxib, 25 mg], and 13.4%
[ibuprofen] in the active groups). The mean changes in
body weight and blood pressure were similar in all treat-
ment groups. Adverse experiences of edema or hyper-
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Figure 2. Treatment effects over time for the 3 primary clinical efficacy end points. S indicates screening visit; R, randomization visit; and WOMAC, Western
Ontario and McMaster Universities Osteoarthritis Index. Error bars indicate 84% confidence intervals. All active treatments were superior to placebo (P<.001).
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Flgure 3. Patients discontinued from the study because of lack of efficacy or
- adverse experlence The fate of discontinuation for lack of efficacy was }
" greater in-the placebo group compared with-each of the treatment groups ..
(P<.05). The rate of discontinuation-for an adverse event was greater only in ™
the ibuprofen group compared with the placebo group (P<.05)..

tension were reported at similar rates in all treatment
groups:-

The discover}; of 2 isoforms of COX, the target enzyme in-
hibited by NSAIDs, has led to a number of questions con-

cerning the role of inhibiting COX-1 vs COX-2 in terms
of the efficacy and safety of this widely prescribed class of
drugs. Previous work has demonstrated that specific in-
hibitors of COX-2 are efficacious in the treatment of OA,>’
but left open the question of how that efficacy compares
with NSAIDs, which inhibit both COX-1 and COX-2: In
this report, we demonstrated that the efficacy of rofe-
coxib, which specifically inhibits COX-2, was comparable
with that of a high dose of the NSAID ibuprofen. Impor-
tantly, we characterized the effect of rofecoxib on a vari-
ety of the clinical manifestations of OA, and in all cases,
we found the efficacy of rofecoxib to be comparable with
ibuprofen. These results were obtained in a large, diverse
population of patients from 26 different countries; and the
results were consistent across race, age, sex, study joint,
and prior OA medication use (NSAID vs acetaminophen).

. Our data also demonstrated that rofecoxib, 12.5and 25 mg;

provided comparable clinical efficacy. Based upon these and -
other data, it is recommended that 12.5 mg be used as the

" initial dose of rofecoxib for the treatment of OA.%®

The NSAIDs are associated with a number of toxic ef-
fects, the most important of which are related to the GI tract
and the kidney. To firmly establish an improved safety pro-
file of rofecoxib in contrast to NSAIDs, it is important that
the safety profiles be compared using doses that provide
equivalent efficacy. This study rigorously demonstrated that
both once-daily doses (12.5 mg and 25 mg) of rofecoxib
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Table 2. Efficacy Result

Efficacy End Points

*All values are jeast squares means (95% confidence intervals) except for the end point “patients discontinued because of lack of efficacy.”

tWestern Ontario and McMaster Universities Osteoarthritis Index (WOMAC), a visual analog scale of 0 to 100 mm.

$P=.009 compared with placebg.
§Likert scale (0-4).
||Seale of 0 to 3.

(which specifically inhibits COX-2) provided comparable
clinical efficacy with ibuprofen, 800 mg 3 times daily (a
dual COX-1 and COX-2 inhibitor). Therefore, it is appro-
priate to compare the safety and tolerability of rofecoxib,
12.5 and 25 mg, with those of ibuprofen, 2400 mg.

It is important to note that no adverse events unique
to the specific inhibition of COX-2 were apparent in the
rofecoxib treatment groups as assessed in this 6-week con-
trolled clinical trial. All active treatments were gener-
ally well tolerated. Adverse experiences potentially at-
tributable to renal effects of COX inhibition, such as
edema, hypertension, weight gain, and changes in blood
pressure, were comparable in all treatment groups, in-
cluding the placebo group.

An important clinical adverse effect of NSAIDs is their
propensity to lead to serious upper Gl tract events, such
as perforations, gastric and duodenal ulcerations, and up-
per GI tract bleeding. In other clinical studies *'** as as-
sessed by endoscopy, the incidence of abnormalities of
the GI mucosae associated with rofecoxib, 25 and 50 mg,
was substantially less than that associated with ibupro-
fen, 800 mg 3 times daily. OQur study was not intended
to assess endoscopically diagnosed ulcerations and was
not large enough or long enough to compare the inci-
dence of serious upper GI tract events. However, in an
overview analysis of all clinical trials® performed with
rofecoxib, including our study, the incidence of serious
upper Gl tract events was found to be significantly less
with rofecoxib compared with NSAIDs.

In summary, we have demonstrated that specific in-
hibition of COX-2 provides efficacy in the treatment of
OA that is comparable with that of high doses of the
NSAID ibuprofen. The safety of rofecoxib, 12.5 and 25
mg once daily, was not significantly different from pla-
cebo and ibuprofen, 800 mg 3 times daily.

Accepted for publication December 8, 1999.
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3 in in adults; treatrnent of pri-
TRAINDICATIONS: VIOXX is contraindicated in gatiems with known hyper-
nsitivity ta rofecoxib or any other camponent of VIOXX.

“VIOXX stiotild not be given to patients who have experienced asthma, urticaria,
or dllargic-type Teactions after taking aspirin of other nonsteroidal anti-inflamma-
tory drugs (NSAIDs). Severe ‘rarely fatal, anaﬁ lactic-like reactions 1o NSAIDS
have been reported in such patients (see WARNINGS, Anaphylactoid Reactions
and PRECAUTIONS, Preexisting Asthma). . "

NINGS: Gastrointastinal (G)-Efiects—Risk of Gl Uiceration, Bleeding, and
roration: Serious Gl toxicity, such as bieeding, ulceration, and perforation of the
‘sfomachy, Small infestine, oF farge intestine, can accur at any time, with or without
waming symptoms, in patients tréated with NSAIDS. Minor upper G1 problems,

ch as %spe sia, are comivion and may also occur at any time during NSAID
therapy. Therefore, physicians and patients should remain alert for ulceration and
“blegding, even in the absence of previous Gl tract symptoms, Patients should be
informed about the sTxgns and/or symptoms of serious G toxicity and the steps to
take if they 060 e utility ‘of periodic. fabol monitoring has not been
demonstrated, nor has It been adequately assessed. Only 1in'5 patients who
devalop a serious upper Gl adverse event on NSAID therapy is symptomatic. it has
.. bean demonstrated that upper GI wicers, gross bleeding, or perforation caused by

NSAIDs, appear to occur in approximately 1% of patients treated for 3-6 months,
and in about 2%—4% of patients treated for 1 year. These trends continue thus,

:.increasing the likefihood of developing & Serious G event at some time during the
course of therapy. However, even short-term therapy is not without risk.

It is unclear, at the present time, how the above rates apply to VIOXX, Among
3,357 patientts who received VIOXX in controlled clinical trials of 6 weeks to 1 year
in duration gmsx were enrolled in 6-month or longer Studies) at 2 daily dose of
12.5 mg to 50 mg, a total of 4 patients experienced a serious ugper Gl event, u§mg
protocol-derived criteria. Twa patients experienced an upper GI bleed within

_‘months (at Days 62 and 87, respectively) (0.06%). One additional patient experi-
enced an obstruction within § months {0ay 130) and the remaining patient devel-

o?ed an upper Gl hieed within 12 months (Day 322) {0.12%). Approximately 23%

of these 3,357 patients ware In studies that required them to be ulcer free af study

entry. Itis unclear if this study population is representative of the general popula-
tion, Prospective, long-term studies required ta compare the incidence of serious,

- clinically signifm upper Gi adverse events in Jmlems taking VIOXX vs com-
parator NSAID praducts kave not been performed.

NSAIDs should be prescribed with extreme caution in patients with a prior fis-
tory of ulcer disease or Gl bleeding. Most spontaneous reports af faal Gl events are
In elderty or debilitated patients'and therefore i care should be taken in treat-
ing this population. To minimizé tha notential risk for an adverse Gi event, the
owest eflective dose should be used for the shortst &?ssiblu duratian, For high-
risk patients, altemate theraples that do not involve NSAIDs should be considered.

Studies have shown that patients with a prior history of peptic ulcer disgase
and/or G/ bleedmﬁl and who yse NSAIDs, have a greater than 10-fold higher risk

for developing a GI bleed than patients with neither of these risk factors. In addition

to a past history of ulcer disease, pharmacoepidemiologic studies have identified
several other cotherapies or comorbid conditions that may increase the risk for GI

Dlgeding, 2 {reatment with oral corticosteroids, treatment with anticoagu-

lants, fonger dizration of NSAID therapy, smoking, alcoholism, older age, and peor

‘general hiealth statys. ~ T o

Anaphylactoid Reactions: As with NSAIDs in general, anaphylactoid reactions have

ocetirred in patients without known prior exposure 10 VIOXX. In postmarketing
. experience, rare cases of an?}:hﬁmid reactions and angioedema have been

reported in patients receiving VIOXX. VIDXX should not be given to patients with
the aspirin triad, This symptom complex typically accurs in asthmatic patients who
experience rhinitis with or without nasal polyps, or who exhibit severe, potentially
{atal _bronchospasm _‘after takin angg‘l’n‘ ar other  NSAIDs (see
CONTRAINDICATIONS and PRECAUTIONS, Preexisting Asthma). Emergency elp
- should be sought in cases where'an‘anaphylactoid reaction occurs.
Advartced Renal Disgase: No safety information is available regarding the use of
VIOXX in patients with advanced kidney disease, Therefore, treatment with VIOXX
s not recommended in these patients. If VIOXX therapy must be initiated, close
- monitaring of the patiént's tadney function is advisable (see PRECAUTIONS,

Renaf Etfects). ’ g :
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Prégnancy: In tate prégnancy, VIOXX should be avoided because it may cause pre-

mature closure of the ductus arteriosus.

* PRECAUTIONS: General: VIOXX cannot be expected to substituts for cortico-
steroids o to treat corticosteroid insutficiency. Abrupt discontinuation of cortico-
steroids mdy lead to exacerbation of corticosteroid-responsive iiiness. Patients on
prolonged corticosteroid therapy stiould have their therapy tapered slowly if 2
decision is made to discontinue corticosteroids.

‘The pharmacologic activity of VIOXX in reducing inflammation, and-possibly
fever, may diminish the utility of these diagnostic Signs in detecting infectious
ications of presurmed nonirfectious, painfil conditi

Hegaric Effects: Borderling elevations of 1 or more liver tests me%succur inup o

18% of patients taking NSAIDs, and niotabie elevations of ALT or AST (3 uq glore

o Of

Jiet of the signs and &ymp-

- in methotrexate renal clearance was observed. At

Fluid Retention and Edema; Fluid retention and edema have been observed in

some Fatlems takin Vloxx'gofecoxib tablets and pral suspension) (see ADVERSE

REACTIONS). VIOXX should be used viith caution and should be introduced at the

onf/esl recommended dose in patients with fluid retention, hypertension, of heart
H1Gre.

Pregxisting Asthma. Patients with asthimia may have aspirin-sensitive asthma. The
use of aspirin in patients with aspirin-sensitive asthma has been associated with
severe branchospasm, which can be fatal. Since cross-reactivity, including bron-
chospasm, between aspirin and other NSAIDs has heen reported in such aspirin-
sensitive patients, VIOXX should not be administered to patients with this form of
asgl;rin sensitivity and should be used with caution in patients with preexisting
asthma. T

Information for Patients: VIOXX can cause discomfort &
side effects, such as GI hleedin?, Wwhich may result In hospitalization and even fatal
outcomes. Although serious Gl tract ulcerations and bleeding £an occur Without
waming symptoms, patients should be alert fos the signs and symptoms of ulges
ations and bleeding, and should ask for medical advice when observing any indica-
tive signs or | mxtom& Patients should be zp rised of the importance of this
follow-up (see WARNINGS, Gastrointestinf (ai} Effects—Risk of GI Uiceration,
Bleeding, and Perforation). i T g b

ing, skin rash, unexplained weight gain, or edema to their physicians.

Patients should be informed of the waming signs and symptoms of hepato- all a

toxicity (e.5., nausea, fatigue, letharqy,”pruritus, jaundice, right upper quadrant
fendemess, and “fiu-like” ymﬁmms . if these occur, patients should be in-
structed to stop therapy and seek immediate medical therapy. N

Patients should also be instructed to seek immediate emergency help in the
case of an anaphylactoid reaction (see WARNINGS). -

In late pregnancy, YIOXX should be avoided becaise it may causé premature
closure of the ductus arteriosus. . .
Laboratory Tests: Because serious Gi tract uicerations and bieeding can adcur
without warring symptoms, physiclans should monitor for signs or symptoms of
Gt bleeding.

Drug Interactions: ACE Inhibitors: Renorts supgest that NSAIDS may diminish the
antihypertensive effect of ACE inhibitors, In patients with mild fo moderate hyper-
fension, administration of 25 mq dally of VIOXX with the ACE inhibitor benazepril,
1010 40 myg for 4 weeks, was associated with an average increase In mean arfer-
ial pressure of about 3 mmHg compared to ACE inhibitor alone. This inferaction
shouid be %lve@_oonmderaﬁon in patients taking VIOXX concomitantty with ACE
inhibitors. Aspirin: Concomitant administration of low-dose aspirin with VIOXX
may result in an increased rate of GI ulceration or other complications, compared
to use of VIOXX alone. At steady state, VIOXX 50 mg once dafly had no effect on
the antiplatelet activity of low-dose (81 my once daily) aspirin, as assessed by ex
vivo platelet aggregation and serym TXBp generation in clotting blood. VIOXX is
not a substitute for aspirin for cardiovascular prophylaxis. Cimetiding:
Coadministration with high doses of cimetidine (300 mg twice dafly&;ncreased the
Cmay of rofecoxib by 21%, the AUCQ120hr by 23%, and the t1/2 by 15%. These
small changes are not clinically significant and nio dose adjustment s necessary.
Digoxin: Rofecoxib 75 m? once daily for 11 days does not alter the plasma con-
centration profile or renal elimination of digoxin after a single 0.5-mg oral dose.
Furosemide: Glinical studies, as welf as 'pfgstmarketing observations, nave shown
that NSAIDS can reduce the natriuretic effect of furosemide and thiazides in some
patients. This response has been attributed to inhibition of renal prostaglandin
synthesis. Kefoconazole: Xetotanazole 400 mg daily did not have any clinicaily
important effect on the Fhannaoqkinetm of rofecoxib. Lithium: NSAIDS have pro-
duced an elevation of plasma fithiym levels and a reduction in renal fithium clear-
ance. In postmarketing experience, there have been reports of increases in plasma
[ithium levels. Thus, when VIOXX and lithiumh ar¢ administered concurrently, sub-

{}acts should be observed carefulg for signs of lithium toxicity. Methotrexate:
10XX 75 mg administered once daily for 10 days i
mg to 15 mg/week for rheumatoid arthritis. An egunva!em magaitude of reduction
)sen 4 hours postdose, a similar pro-
portion of patients treated with methotrexate alone (34%) and suhsequenﬂx/:ream
with methotrexate coadministered with 75 mg of sofecoxib (88%) had
methotrexate plasma toncentrations below the measurable limit (5 ng/mL). The
effects of the recommended doses for OA (12.5 mg and 25 mg) of VIOXX on plas-
ma methotrexate levels are unknown. Standard monitoring of methotrexate-re-
tated toxicity should be continued if VIOXX and methotrexate are administered con-
comitantly. Oral Contraceptives: Rotecoxib did not have any clinically important

effect on the pharmacokinetics of ethinyl estradiol and norethindrone.

Prednisone/Prednisolone: Rofecoxit did nat have any clinically important effect on

the pharmacokinetics of 8rednisone or prednisolone. Rifampin: Coadministration

of VIOXXwith rifampin 600 mg daity, a potent inducer of hepatic metabolism, pro-
duced an approximate 50% decrease in rofecoxib plasma’ concentrations.
Therefore, & starting da{y dose of 25 mg of VIOXX should be considered for the
treatment of OA when VIOXX is coadministered with potent inducers of hepatic

varely, more Serigls

- and 25 mg}, which included a placebo and/or positive controf

ative pain, syncope,

1 increased plasma concenira-
tions bi/ 23%, as measured by AUCQ-24hr in patients receiving methotrexate 7.5

decrease in pup body weight following exposure of pups to milk from dams
administered VIOXX® (rofecoxib tablets and orat suspension) during lactation. The
dose tested represents an a{rrommate_ 18- and 6-fold human expostire at 25 mg
and 50 mg dally based on AUGQ-24. It is not known whether this 2171(? is excreted
in human milk. Because many drugs are excreted in human milk ang because of
the potential for serious adverse reactions in nursing infants from VI0XX, a deci-
sion-should be made whether to discantinue nursing or to discontinue the drug,
taking info account the importance of the drug to the mother.

Pediatric Use: Safety and effectiveness in pediatric patients below the age of 18
years have not been gvaluated.

Geriatric Use: Of the patients who received VIOXX in QA clinical irials, 1,455 were
65 years of age or older (this included 460 who were 75 years or older). Na sub-
stantial differences in safety and effectiveness were observed between these sub-
jects and younger subjects. Greater sensitivity of some older individuals cannot be
ruled out Dosage adjustment in the elderly is not necessary; howaver, therapy with

*"VIOXX should be initiated at the lowest recommended dose. In 1 of these studies

(a 6-week, double-blind, randomized clinical trial), VIOXX 12,5 mg or 25 mg once
afly was administered fo 174 OA patients 280 years of age. The safety ngroﬁte in
this elderly population was simitar 1o that of younger patients treated with VIOXX.

L 3 < ADVERSE REACTIONS: OA: Approximately 3,600 eanems with DA were treated
Patients should promptly report signs or symptorms of G ulceration or bleed-

with VIOXX: apiproximately 1,400 patients received VIOXX for 6 months or fonger,
and ggronmately 800 patients for 1 year or longer. The foliowing garagraph Iists
| adverse events, of causafity, oceurring in at least 2% of patients
receiving VIOXX in 9 controlted studies of 6 weeks” to 6 months' duration con-
ducted in patients with OA at the therapeutically recommended doses (12.5 mg
group.
Clinical adverse experiences cccurving in >2.0% of patients trealed with VIOXX vs
;lyjlacebo! ibuprofen 2400 mg, or diclofenac 150 ma: Bm?' as a Whole/Site
il

fnspecified: abdominal pain, 3.4% (vs 4.1%, placebo; 4.6%, ibuprofen; 5.8%,
(a1 oy D oy s 0%
9% (vs 5%; 3.2%); lower

2.2%; 2.7%; 3.4%)7;"in<‘|uenm-like isease, 2.
extremity.edema, 3./% (vs 1.1%; 3.8%; 3.4%, ,8.5%
1.8%; 5.8%; 8.2%). Cardiovascular System: hypertension, 3.5% (vs 1.3%; 3.0%;
1.6%). Digastive System: diarrhea, 6.5% (vs 6.8%; 7.1%, 10,6%)%95 epsia, 3.5%
g 2.7%; 4.7%; 40%}, ?‘W discomfort; 3.8% {vs 2.8%; 9.2%; 5.4%); heart-
um, 4.2% {vs 3.6%; 5.2%; 4.5%3; nausea, 5.2% (vs 2.9%: 7.1%; 7.4%). Eyes,
Ears, Noss, and Throat: sinusitis, 2.7% {vs 2.0%; 1.8%; 24%). Muscuioskeletaf
System; hack pain, 2.5% (vs 1.9%; 1.4%, 2.8%), Nenvous S  headache, 4.7%
S’S 7.5%; 6.1%:; 8.0%). Respiratory System: bronchitis, 2.0% {vs 0.8%; 1.4%;
.2%). Urogenital System: urinary tract infection, 2.8% (vs 2.7%; 2.5%; 3.6%).
The genera! safety profile of YIOXX 50 mg g.d. in OA clinical trials of up 1o 6
manths ?476 patignts) was similar to that of VIOXX at the recommendsd 0A doses
of 12.5 my and 25 mg 0.0, except for a higher incidence of Gf symatoms (abdom-
inal pain, epigastric pain, heartburn, nausea, and vomiting), lower extremity edema
(6.3%), and hypertension (8.2%).
In the OA studies, the following spontaneous adverse events occurred in
50.1% o 1.9% of patients treated with VIOXX, regardiess of causality:
Body as a Whole: inal distension, i abscess, chest
in, chills, contusion, cyst, diaphragmatic hernia, fever, fluid retention, flushing,
ungal infection, infection, laceration, pair, pelvic pain, peripheral edema, postoper-
trauma, upper extremity edema, viral syndrome.
Cardigvascuiar System: angina pectors, atrial fibrillation, bradycardia, hematoma,
irregular heartheat, palpitation, premature ventricular contraction, tachycardia,
venous insufficiency. Digestive System: acid reflux, aphthous stomatitis, constipa-
tion, dental caries, dental pain, digestive gas symptoms, dry mouth, duodenal dis-
order, dysgeusia, esophagitis, flatulence, gastric disorder, gastritis, gastroenteritis,
hematochezia, hemortholds, inectious gastroenterttis, oral infection, oral lesion,
oral ulcer, vomiting. Eyes, Ears, Nose, and Throat: allergic minitis, blurred visior,
erumen impaction, conjunctivids, dry thraat, epistaxis, faryngitis, nasal conges-
jon, nasal secretion, ophthalmic injection, otic pain, ofitis, otitis media, pharyngttis,
innitus, tonsifltis. fmmune System: allergy, Rypersensitivity, insect bite reaction.
Metabolism and Nutrition: appetite change, Rypercholesterolenvia, weight gain.
Musculoskelelal System: ankle sprain, amm pain, arthralgia, back strain, bursitis,
cartilage frauma, joint swelling, muscular cramp, muscular disorder, muscular
weakness, musculoskeletal pain, musculoskeletal stiffness, myalgia, osteoarthritis,
tendinitis, traurnatic arthr , wrist fracture. Nervous m: i,
insomnia, median nerve neuropathy, migraine, muscular spasm, paresthiesia, sciat-
ica, somnalence, vertigo. ASychiatc: anxiety, depression, mertal acuity decreased.
Rasp/man/‘ﬁ}'stem: asthma, cou?al], %sunsa, pneumonia, puimonary congestion,
respiratory infection. Skin and Sian 0

e respiratory

S § ‘pen fages: abrasion, alopecia, atopic der-
matites, basal cell carcinoma, blister, cellulitis, contact derm: herpes simplex,
herpes zoster, nail unit disorder, perspiration, pruritus, rash, skin erythema,
urticaria, xerosis.” Urogenital System: breast mass, cystitis, dysuria, menopausal
symptoms, menstrual disorder, nocturia, urinary retention, vaginitis.

" ‘The following serious adverse evenis have been reported rarely (estimated
<0.1%} in patients taking VIOXX, ;edqardless of causality. Cases reported only in
the postmarketing experience are indicated in ftalics.
st : >

metabolism. Warfanin: Anticoaguiant activity should be monitored, pa  in
the first fow days after initiating or changing VIOXX therapy in patients receiving
warfarin or similar agents, since these patients are at an increased fisk of bleeding
complications. In single- and multiple-dose studies in healthy subjects receivi
both warfarin and rofecoxib, prothrombin time (measured as INR) was incraase
by approximately B% 1o 11%. (n postmarketing experience, bleeding events have
been reported, predominantly in the elderly, in association with increases in pro-
thrombin time in patients receiving VIOXX concurently with warfarin.

Caroi i i i fty: Rofecoxib was not carcing-

times the upper fimit of normal) have been reported in app ly
patients in clinical trials with NSA(Ds. These laboratory abnormalities may
rogress, may remain unchanged, or may be trasient with cantinuing therapy.
are cases of severe hepatic reactions, including jaundice and fatal fulminant
hepatiis, fiver necrosis, and hepatic failure (some with fatal outcome) have been
reported with NSAIDs. In controlled clinical trials of VIOXX, the incidence of bor-
derfine efevations of fiver tests at doses of 12.5 mg and 25 mg daily was compa-
. rable to the incidence observed with ibuprofen and lower than that observed with
diclofenac. In placebo-controlled trials, g./ppronmtely 0.5% of patients taking
rofecoxib (12.5 mg or 25 mg'q.d.) and 0.1% of patients taking placebo had notable
elevations of ALT or AST.
A patient with symptoms and/or signs suggesting fiver dysfunction, or in
whom an abnormal Yiver test has occumed, should be monitored carefully for evi-
ent of a more Severe hepatic reaction while on therapy with
is not recommended in patients with moderate or severe
hepatic insufficiency. If clinical signs and symptoms consistent with fiver disease
develop, or if systemic manifestations oceur (e.g., eosinophilia, rash, etc.), VIOXX
shauid be discontinued. )
PRenal Effécts: Long-terin administration of NSAIDS has resutted in ranal papillary
necrosis and other renal injury. Renal toxicity has also been Seen in patients in
whom rena! prostaglandin have a compensatory role in the maintenance of renal
perfusion. in these patients, administration of an NSAID may cause 2 dosedegen—
dent reduction in prostaglandin formation and, secondarily, in renal blogd fow,
which may precipitate overt renal decompensation. Patients at greatest risk of this
reaction are those with impaired renal function, heart failure, liver dysfunction,
those taking diuretics and angiotensin-converting enzyme (ACE) inhibitors, and
the elderty. Discontinuation of NSAID therapy is st lloweg by recovery 1o the
retreatment state. Clinica! triais with VIOXX at daily doses of 12.5 mg and 25 mg

jave shown renal (e.g., hypertension, edema) simitar to those observed

with comparator NSAIDs; these occur with an increased frequency with chronic
s of VIOXX at doses above the 12.5-mg 10 25-mg range (see ADVERSE REAC-
TIONS). Caution should be initiati ment with VIOXX in patients

with considerable denydration. ftis advisable to re;que patients firstand thien start
th with VIOXX. jon is also recommended in patients with preexisting kid-
ney disease (sec WARNINGS, Advanced Renal Disease)
Hematologic Etfects: Anemia is sometimes seen in patiems receiving VIOXX. In
ha-contralied trials, there were no significant differences abserved between
10XX and placebo in clinical reports of anemia. Patients on fong-term treatment
with VIOXX should have their hemogfobin or hematogrit checked it they exhibit any
signs or symptoms of anemtia or blood loss. VIOXX does not gererally affect
platelet counts, prothrombin time, or partial thrombaplastin time, and does not
inhibit platelet aggregation at indicated dosages.

12,5+
used when initiating treatment
d
)

of Fertility: R

genic in mice given oral doses up to 30 mg/kg (male) and 60 mgAcg (female) {-5-
and 2-fold the hurnan exposure at 25 mg and 50 mg daily based on AUCQ-24) and
in male and female rats 5giv:an oral doses up ta 8 mg/kg (~6- and 2-fald the human
exposure at 25 mg and 50 mg daily based on AUCo.zlg il
not mutagenic in an Ames test of in a V-79 mammalian cell mutagenesis assay,
nar clastogenic in a chromosome aberration in Chinese hamster ovary
{CHO) cells, in an in vitro and an in vivo alkaline elution assay, or in an in vivo
chromosomai aberration test in mouse bone marrow, Rofecoxib did not impair
male fertifity in rats at oral doses up 1o 100 mg/kg (~20- and 7-fold human expo-
sure at 25 mg and 50 mg daily based on AUCQ-4) and rofecoxib had no effect on
fertiity in female rats at doses up to 30 mg/kg (~19- and 7-fold human exposure at
25 mg and 50 mg daily based on AUC0-24).

nancy: Terafogenic Effects: Pregnancy Category C. Rofecoxib wes not! ic
i?eragts at dosages up to 50 mugdqyday ~28- and 10-fold human exposure at 25 mg
and 50 mg da%)?sbaseg on AUCQ-24). There was a slight, nonstatistically significart
i\}csrbmse gl,lll( mgat;v(el?ll mcit‘!efnoﬁ a! vertebral maﬂorrnzagons onl %3 the ﬁl:{ﬂat doses
of 50 my (~1- or <1-fold humar exposure at mg daily based on
AUGQ-24). There are no studies in egtrggnant worrien, vrx'&x should be used during
pregnancy onty if the potential benefit justifies the potential risk to the fetus.
Nonteratogenic Effects; Rofecaxib produced periimplantation and postimplanta-
tion losses and reduced embryo/fetal survival in rats and rabbits at ora} dases >10
and 275 mg/kg/day, respectively (~9- and 3-fold [rats;oand 2- and <1-fold [rabbits}

4 mg daily). These ahangaﬁ
o

human exposure based on AUGG-24 at 25 myg and 50 .
are expected with inhibition of prostaglandin synthesis and are not the result
permanent alteration of female raproductive function. There was an increase in the
Incidence of postnatal pug mortaity in rats at 5 m‘?lkg/day (~5-and 2-fold human
exposure at 25 mg and 50 mg daity based on AUCQ-24). In studies in gregnant
rats administered Singie doses of rofecoxib, there was a treatment-related
decrease in the diamter of the ductus arleriosus at all doses used {3-300 mg/kg:
3 myrkg is ~2- and <1-fold human exposure at 25 mg or 50 mg daily based on
AUC(-24). As with other drugs known to inhibit prostaglandin synthesis, use of
VIOXX during the third trimester of pregnancy should be avoided.
Labor and Delivery: Rofecoxib produced no evidence of significarly delayed labor
or parturition in females at doses 15 mglkg in rais (~10- and 3-foid human %(po-
sure as measured by the AUCG-24 at 25 mg and 50 mp). The effects of VIGXX on
labor and delivery in %Ireqnam ‘women are unknown. Marck & Co., Inc., maintains
aregistry to manitor the pregnancy outcomes of women éxposed to VIOXX while
5reg&ant Healthcare providers are encouraged to ggrt 3% prenatal exposire 1o
10XX by cailing the gregnancy Registry at 1 . )

Nursing Mothers: Rofecoxih is excreted in the milk of lactating rats at concentra-
tions similar to those in plasma. There increase in pup mortality and a

02 i/ears Rofecoxib was

¢ accident, heart failure, desp venous
ial_infarction, p y embolism, transient ischemic
attack, unstable angina. GI- cholecystitis, colitis, Colonic malignant neaplasm, duo-
denal perforation, duodenal ulcer, esophageal uicer, gastnc ration, gastric
uicer, 61 bleeding, hepatitis, intestinal cbstruction, jaundice, pancreatitis. Hemic
and Lymphatic:” agranulocylosis, leukopenia, lymphoma, thrombocylopenia.

anaphytactoid reaction, angioedema. Nes i

Immune System: . Nervous £ : aseplic
meningitis. Psychiatnc; contusion, hallucinations. Skin and Skin Appendages:
severe skin reactions, including Stevens-Johnson Syndrome. Uragenital Syster:
acute renal failure, breast malignant neaplasm, interstitial nepphritis, prostatic
malighant neoplasm, urolithiasis, worsening chronic renal failure.

n 1-year controfled dlinical triais and in extension studies for up to 86 weeks
(~800 patients treated with VIOXX far 1 year or longer), the adverse-experiénce
profile was qualitatively similar to that observed in studies of shorter duration.
Analgesia, Including Primary Dysmenorthea: Approximately 1,000 patients were
treated with VIOXX in analgesia studies. All patients in postdental surgery pain
studies received only a single dose of study medication. Patients in primary dys-
menorthea studies may have taken up to 3 daily doses of ViOXX, and those in the
postorthopedic surgery pain stuty were prescribed 5 daily doses of VIOXX.

The adverse-experience profile in the analgesia studies was generally similar to
those reported in the OA studies. The fallowing addiional acverse experience,
which occurred at an incidence of 22% of gatients trealed with VIOXX, was
?gserved ke'tr; the postdental pain surgery studies: postdental extraction alveoiitis

Iry socket).

In 110 patients treated with VIOXX (average age ~B5 years) in the postortho-
pedic surgery pain study, the most commonly reported adverse experiences were
constipation, fever, and nausea.

DOSAGE AND ADMINISTRAYION: VIOXX is administered orally. The lowest dose
of VIDXX should be sought for each patient.

0A: The recommended starting dose of VIOXX is 12.5 mg once daily. Some
?hanents ‘may receive additional benefit by increasing the dose to 25 mg orize daily.

& maximum recommended daily dosé is 25 mg.

Management of Acute Pain and Treatment of Primary Dysmenorthea: The recoim-
mended initial dose of VIOXX is 50 mg once daily. Subsequent doses should be 50
mg once daily as needed. Use of VIOXX for more than 5 days in management of
pain has not been studied.

VIOXX Tablets may be taken with or without food.

Oral Suspension: VIOXX Oral Susg:ension 12.5 mg/5 mL or 25 my'5 ml. may be
substituted for VIOXX Tablets 12.5 mg or 25 mg, respectively, in any of the above
indications. Shake before using.

For more detailed information, consult your Merck representative and read the full
FPrescribing Information.

€3 MERCK
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Merck & Co., Inc.
PO.Box 4
West Point, PA 19486-0004

MERCK

Dear Doctor:

Thank you for your interest in this reprint, “Rofecoxib, a Specific Inhibitor of Cyclooxygenase 2, with
Specific Efficacy Comparable with that of Diclofenac Sodium: Results of a One-Year, Randomized,
Clinical Trial in Patients with Osteoarthritis of the Knee and Hip,” by Grant W. Cannon et al, published
in Arthritis & Rheumatism, Volume 43, Number 5, May 2000. We are pleased to provide this article to
you as requested.

This study, a randomized, double-blind, active-comparator-controlled trial in 784 adults, compared the
clinical efficacy of VIOXX® (rofecoxib) with that of diclofenac. The study also evaluated the safety and
tolerability of VIOXX.

Patients were randomized to one of three treatment groups: 12.5-mg VIOXX once daily, 25-mg VIOXX
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ROFECOXIB, A SPECIFIC INHIBITOR OF CYCLOOXYGENASE 2,
WITH CLINICAL EFFICACY COMPARABLE
WITH THAT OF DICLOFENAC SODIUM

Results of a One-Year, Randomized, Clinical Trial in Patients with
Osteoarthritis of the Knee and Hip

GRANT W. CANNON, JACQUES R. CALDWELL, PETER HOLT, BARRY McLEAN, BETH SEIDENBERG,
JAMES BOLOGNESE, ELLIOT EHRICH, SUARABH MUKHOPADHYAY, and BRIAN DANIELS, for the
ROFECOXIB PHASE III PROTOCOL 035 STUDY GROUP

Objective. To compare the clinical efficacy of
rofecoxib, a specific inhibitor of cyclooxygenase 2 (COX-
2), with that of diclofenac in patients with osteoarthritis
(OA) and to evaluate the safety and tolerability of
rofecoxib.

Methods. We performed a randomized, double-
blind, active comparator—controlled trial in 784 adults
with OA of the knee or hip. Patients were randomized to
1 of 3 treatment groups: 12.5 mg of rofecoxib once daily,
25 mg of rofecoxib once daily, and 50 mg of diclofenac 3
times daily. Clinical efficacy and safety were evaluated
over a l-year continuous treatment period.

Results. Rofecoxib at dosages of 12.5 and 25 mg
demonstrated efficacy that was clinically comparable to
that of diclofenac, as assessed by all 3 primary end
points according to predefined comparability criteria.

Results from secondary end points were consistent with
those of the primary end points. There were small
statistical differences favoring diclofenac for 2 of the
end points. All treatments were well tolerated.

Conclusion. Rofecoxib was well tolerated and

provided efficacy that was clinically comparable, ac- "
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cording to predefined statistical criteria, to that of 150
mg of diclofenac per day in this l-year study. Specific
inhibition of COX-2 provided therapeutic efficacy in OA.

Nonsteroidal antiinflammatory drugs (NSAIDs)
are widely used in the treatment of osteoarthritis (OA)
(1,2). Although NSAIDs effectively control mild-to-
moderate joint pain associated with OA, their use is
accompanied by the risk of significant gastrointestinal
(GI) toxicity, including GI perforation, ulceration, and
bleeding (PUB) (3-5).

NSAIDs act by inhibiting the synthesis of prosta-
glandins by the enzyme cyclooxygenase (COX) (6,7).
Two COX isoforms are now recognized. COX-1, which
is constitutively expressed, sustains the routine physio-
logic function of prostaglandins, including gastric muco-
sal protection; COX-2 is induced chiefly in response to
pathologic processes, including pain and inflammation
(5-8). Prostaglandins synthesized by the inducible
COX-2 isoform mediate acute inflammatory responses
in animal models (9). -

In vitro and ex vivo assays have shown that
NSAIDs are non-isoform specific, inhibiting both the
COX-1 and COX-2 isoforms (10-16). Since prostaglan-
dins are involved in the maintenance of GI mucosal
integrity and since only the COX-1 isoform is present in
the normal GI mucosa, the GI toxicity of NSAIDs has

.been proposed to result largely from inhibition of

COX-1 activity (12,17-20). The therapeutic effects of
NSAIDs may be primarily attributable to COX-2 inhi-
bition (9,21,22). Therefore, agents that specifically in-
hibit COX-2 were developed and evaluated because of
their potential to provide clinical efficacy comparable to
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that of NSAIDs with a reduced risk of GI toxicity
(23--25).

Rofecoxib (VIOXX®; Merck, Rahway, NJ) is a
specific inhibitor of COX-2 in humans. Using ex vivo
human whole blood assays, rofecoxib showed dose-
related inhibition of COX-2 activity (26). The degree of
COX-2 inhibition was similar to that of NSAIDs. At
doses of 15-40 times the proposed clinical dose, rofe-
coxib had no dose-dependent inhibition of COX-1 (27).

This report describes the results of a large, ran-
domized, clinical trial comparing rofecoxib, 12.5 and 25
mg once daily, with diclofenac sodium, 50 mg 3 times
daily, in the treatment of patients with knee and hip OA.
In this study, rofecoxib provided efficacy in OA that,
according to predefined statistical criteria, was clinically
comparable to a high dose of the NSAID diclofenac. In
a study using serial endoscopy for the presence of ulcers
in OA patients, rofecoxib demonstrated a GI safety
profile equivalent to that of placebo and significantly
better than that of ibuprofen (28). Our findings, together
with those reported by Laine et al (28), show that in the
treatment of OA, rofecoxib is as effective as diclofenac
and has the potential to improve the GI safety profile.

PATIENTS AND METHODS

All patients gave written informed consent before
screening and enrollment in the study. The study protocol and
procedures were approved by the institutional review boards
for all investigative sites. The investigators who participated in
the Rofecoxib Protocol 035 Study Group are listed in Appen-
dix A.

Study design. Patients were screened (screening visit)
to ensure study eligibility. Upon confirmation of eligibility (see
entry criteria), patients were randomized (randomization visit)
by a computer-generated allocation schedule to 1 of 3 treat-
ment groups: rofecoxib 12.5 mg once daily, rofecoxib 25 mg
once daily, or diclofenac 50 mg 3 times daily (150 mg/day).
Study blinding was maintained by using a matching placebo for
each study medication. Patients took 3 tablets each morning
and 1 tablet at both midday and evening. Patients were
provided open-label acetaminophen (maximum dosage of 2.6
gm/day) that could be taken for OA pain that was not
adequately controlled by the study medication.

Patients returned to the study center following 2,4, 8,
12, 19, 26, 33. 39, 45, and 52 weeks of therapy to assess both
efficacy and safety. Patients who did not enter a voluntary
extension at the end of the 1-year treatment period returned
7-10 days after their last dose of study medication for post-
therapy safety assessments.

Entry criteria. Patients were a minimum of 40 years
old and had both clinical and radiographic eviderice of OA.
Patients with OA of the knee or hip wére eligible for study.
Radiographic criteria for OA of the knee were joint space
narrowing and the presence of osteophytes; the radiographic
criterion for OA of the hip was joint space narrowing. The
study joint (either the knee or the hip) had to be the primary

source of pain or disability. Patients were in functional class I,
I1. or I according to the Steinbrocker criteria (29). The study
included 2 groups of QA patients, based on the treatment they
received for OA at the time of enrollment: those who took
NSAIDs and those who took acetaminophen.

The NSAID group was assessed at the screening visit,
and patients who satisfied entry criteria discontinued their
NSAID therapy. Following a washout period, patients’ pain
when walking was assessed on a patient-reported 100-mm
visual analog scale (VAS). Patients were randomized into the
study if they had at least moderate pain when walking (40 mm)
and a minimum increase in pain when walking (15 mm)
compared with the level at screening. In addition, the physi-
cian’s assessment of disease status had to be worse compared
with the screening level.

The acetaminophen group was randomized if at both
the screening and randomization visits (no acetaminophen
allowed within 12 hours of assessments), the patients reported
at least moderate pain when walking (40 mm). In addition, the
patient’s and physician’s assessments of disease status had to
be fair, poor. or very poor.

Women were postmenopausal or demonstrably non-
gravid. Patients were excluded if they had significant 1enal
impairment. clinically significant abnormalities on physical or
laboratory examinations at the screening visit, positive results
on fecal occult blood testing, class [II/IV angina or uncon-
trolled congestive heart failure, uncontrolled hypertension. a
stroke or transient ischemic attack within 2 years of study,
active hepatic disease, a history of recent neoplastic disease, or
an allergy to acetaminophen or NSAIDs. Patients were ex-
cluded if they required aspirin at any dose, corticosteroids,
warfarin, or ticlopidine.

Patients with a history of gastroduodenal ulcer or GI
bleeding were allowed to participate.

Efficacy measurements and end points. Well-validated
measurements of efficacy were obtained at screening, random-
ization, and following 2, 4, 8, 12, 26, 39, and 52 weeks of
treatment. At each of these visits, the patients completed the
Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) (30), and both the patients and the physi-
cians completed an assessment of disease status. Patients and
physicians completed an assessment of response to therapy
following 2, 4, 8, 12, and 26 weeks of treatment.

There were 3 primary end points for this study: pain
when walking (100-mm VAS, which is question 1 of the
WOMAC), patient’s assessment of response to therapy (5-
point scale, where 0 = none and 4 = excellent), and physician’s
assessment of disease status (5-point scale, where 0 = very
poor and 4 = very well). All 3 end points were used to
determine clinical and statistical comparability, as described in
the statistical section (see below).

Other end points were patient’s assessment of disease
status (100-mm VAS, where 0 = very well and 100 = very
poor), physician’s assessment of response to therapy (5-point
scale, where 0 = none and 4 = excellent), WOMAUC subscales
of Pain, Stiffness, and Functional Ability (100-mm VAS),
study-joint tenderness (0-3 scale, where 0 = no pain and 3 =
patient states that there is pain; winces and withdraws), and
amount of rescue acetaminophen consumed (number of
325-mg tablets).

Safety assessments. Spontaneously reported adverse
experiences were recorded throughout the study. Vital signs
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Table 1. Bascline characteristics of the patients, according to treatment group*

Rofecoxib .
Diclofcnac,
12.5 mg 25 mg 150 mg Total
Characteristic (n = 259) (n = 257) (n = 268) (n = 784)

Female sex, no. (%) 169 (65.3) 175 (68.1) 185 (69.0) 529 (67.5)
Race, no. (%)

White 236 (91.1) 229 (89.1) 237 (88.4) 702 (89.5)

African American 19 (7.3) 23 (8.9) 23 (8.6) 65 (8.3)

Other 4(15) 5(1.9) 8 (3.0 17(2.2)
Age, mean * SD years 62.8 £ 10.2 62.8 £ 10.3 62.5 + 10.1 63.6 = 10.2
Weight, mean + SD kg 924 > 22.2 879 £ 19.6 88.0 + 21.0 89.4 £ 21.0
Duration of OA, mean * SD years 1.1 =89 115 £8.7 1.4 94 8790
Functional class, no. (%)

Class I 31(12.0) 39(15.2) 38(14.2) 109 (13.9)

Class I1 173 (66.8) 176 (68.5) 168 (62.7) 517 (65.9)

Class 111 54 (20.8) 42 (16.3) 62 (23.1) 158 (20.2)
Study joint, no. (%)

Hip 61 (23.6) 68 (26.5) 61(22.8) 190 (24.2)

Knee 198 (76.4) 189 (73.5) 207 (77.2) 594 (75.8)
Previous OA medication use, no. (%)

NSAIDs 240 (92.7) 238 (92.6) 242 (90.3) 720 (91.8)

Acctaminophen 19(7.3) 19 (7.4) 26 (9.7) 64 (8.2)
Primary outcome mcasuret

Pain when walking (WOMAC), 759 £ 15.0 775 = 14.7 758 = 154 76.4 = 15.0

0-100-mm VAS
Physician’s asscssment of discase 29+07 29407 30=07 29 %07

status. (-4 Likert scale

* Duration of ostcoarthritis (OA) was determined by patient report. Functional class was determined
according to the Steinbracker criteria. NSAIDs = nonsteroidal antiinflammatory drugs; WOMAC =
Western Ontario and McMaster Universitics Osteoarthritis Index; VAS = visual analog scale.

T The third primary outcomce measure, paticnt's assessment of response to therapy. was not examined past
week 26 and does not have bascline (randomization) values because it assessed the patient's response to
therapy.

were monitored at every visit. Laboratory investigations, in-
cluding hematology, blood chemistry, and a urinalysis. were
performed at all visits. For al{ clinical adverse experiences, the
investigator recorded the intensity. the relation to test drug.
the outcome, and any action taken. The investigator also
determined if a laboratory adverse event was study-drug
related.

Statistical analysis. This study tested the hypothesis
that rofecoxib, 12.5 mg and 25 mg once daily, would have
clinical efficacy comparable to that of diclofenac, 50 mg 3 times

daily. As a comparability trial, specific predefined criteria were
established. Clinical comparability was declared if the follow-
ing criteria were met: for all 3 primary end points. the 95%
confidence intervals (95% Cls) of the difference in the mean
treatment response between 2 treatments were within =10 mm
on a 100-mm VAS and =0.5 on a Likert scale. These clinical
comparability bounds are more conservative than those pro-
posed by a consensus of academic rheumatologists and em-
ployed in a study comparing meloxicam with diclofenac
(31.32). This study had >99% power to demonstrate compa-

Table 2. Numbers of patients who entered, completed. and discontinued the study. according to

treatment group

Rofecoxib
Diclofenac.
Study status 12.5 mg- 25 mg 150 mg Total
Entered the study, no. of patients 259 257 268 784
Completed the study. no. (%) 161 (62.2) 142 (55.3) 145 (54.1) 448 (37.1)
Discontinued the study, no. (%) 98 (37.8) 115 (44.7y 123 (45.9) 336 (42.9)
Clinical adverse experience 37(14.3) 32 (12.5) 41 (15.3) 110 (14.0)
Laboratory adverse cxperience 1{0.4) 2(0.8) 14 (5.2) 17(2.2)
Lack of efficacy 36 (13.9) 56 (21.8) 43 (16.0) 135 (17.2)
- Deviation from protocol 10 (3.9) 12(4.7) 11 (4.1) 33(4.2)
Patient withdrew consent 9(3.5) 9(3.5) 11 (4.1) 29 (3.7)
Other* 5(1.9) 4(1.6) 3(1.1) 12(1.5)

* Includes patients who moved and patients who were lost to followup.
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rable efficacy (according to the criteria cited) between 25 mg of
rofecoxib and diclofenac if their true difference is 0.

For the determination of comparability. the 3 primary
end points were analyzed as the averaged response over the
52-week treatment period (first 26 weeks only for patient’s
assessment of response to therapy). All data collected from
discontinuation and unscheduled visits were included in this
analysis; no missing values were imputed. The comparability
analysis was also performed on data from the first 12 weeks
and the first 26 weeks.

The responses of primary and secondary end points
were analyzed using an analysis of covariance model, with
treatment, study center, and history of ulcer or upper Gl
bleeding as main effects, and bascline as the covariate. For end
points without baseline measurcments (i.c., patient’s/
physician’s assessment of respouse to therapy), the baseline
value of a relevant variable (i.e., patient’s/physician’s assess-
ment of discase status) was used as the covariate in the model.

RESULTS

Between November 1996 and April 1997, 1,128
patients were screened, and 784 (69.5%) were enrolled
into the study. Patients not randomized were excluded
for a variety of reasons, including failure to meet OA
diagnostic criteria (13.8%), abnormalities found on
screening physical or laboratory examinations (12.1%),
failure to satisfy randomization OA activity criteria
(1.3%), and their reconsideration of participation in the
study (4.2%). All treatment groups had similar baseline
characteristics and primary efficacy outcome measures
at enrollment (Table 1). All randomized patients with
OA of the knee and 96% of those with OA of the hip
fulfilled the American College of Rheumatology classi-
fication criteria for QA of those regions (33,34).

A total of 448 of the 784 patients (57.1%) com-
pleted | year of study therapy (Table 2); the overall
discontinuation incidence was similar among treatment
. .groups. There were no statistically significant differences
“in the incidence of discontinuation because of lack of
efficacy of the study therapy or clinical adverse experi-
ence among the treatment groups. The increased discon-
tinuation rate because of laboratory adverse experiences
in the diclofenac group was due to elevations in serum
transaminases, as discussed later in the Results (see
below). o ; .

- Efficacy. Figure -1 presents the response over

" time for all"3 primary end points. Both pain when
- walking'and physician’s-assessment of disedse status, the

2 end points evaluated at baseline (randomization),
demonstrated significant improvements from baseline
for all treatment groups. The mean response for the

- primary end point of patient’s assessment of response to
therapy was similar among all treatment groups. This -

end point was not examined past week 26 and does not
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Figure 1. Treatment response over time for the 3 primary clinical
efficacy end points: A, pain when walking (baseline mean 76.4 mm on
a 100-mm visual analog scale), B, patient's assessment of response to
therapy (not assessed at baseline visit), and C, physician’s assessment
of disease status (baseline mean 2.9.0n a 5-point scale, where 0 = very
poor and 4 = very well). Scales in A dnd C were normalized to the
randomization mean; the scale in B was inverted for consistency with
other end points. On all graphs, decreasing values indicate improve-
ment. S = screening visit; R = randomization visit; 95% CI = 95%
confidence interval.

have baseline values because it assessed the patients’
response to therapy.
For all primary end points, treatment responses
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Table 3. Comparability analysis for the 3 primary end points over |
Year or 6 months of treatment. as indicated*

Comparing Comparing
25 mg of 12.5 mg of
rofecoxib with rofecoxib with
150 mg of 150 mg of
Primary end point diclofenac diclofenac

Pain when walking (WOMAC  1.98 (-1.66,5.62) 1.81 (—1.85,5.44)
question 1). 0-100-mm
VAS

Patient’s assessment of
response to therapy. (-4
Likert scalet

Physician’s assessment of
diseasc status, 0-4 Likert
scale

0.19 (0.05.0.33)  0.24 (.10, 0.38)

0.17(0.05.0.29)  0.13(0.01.0.25)

* Comparability was defined as the difference in the least squares
mean (95% confidence interval). and must be within * 10 mm on the
visual analog scale (VAS) and 0.5 units on the Likert scale. Positive
mean differences favor diclofenac over rofecoxib. WOMAC = West-
ern Ontario and McMaster Universities Osteoarthritis Index.

* Data for this end point were not collected after week 26 therefore.
the analysis concerns the first 26 weeks of treatment,

were seen within 2 weeks (first time point measured) for
all treatment groups. The treatment responses were
sustained throughout the entire year of treatment (or 26
weeks for patient’s assessment of response to therapy) at
a generally consistent level.

The primary hypothesis of this study was that
rofecoxib would provide comparable clinical efficacy to
that of diclofenac in the treatment of OA. To test this
hypothesis, comparability criteria for the 3 primary end
points were prespecified (as discussed in Patients and
Methods). The difference in the mean treatment re-
sponse between 2 treatments is calculated as treatment
A minus treatment B, and this difference has an associ-
ated 95% CI. The 2 treatments would be considered
clinically comparable if the 95% CI of the difference
does not extend beyond the predefined bound of +10
mm on the VAS and 0.5 on the Likert scale.

Table 3 presents the comparability data. For all 3
primary end points, the 95% ClIs for the difference in the
mean treatment response for each of the treatment pairs
(25 mg of rofecoxib and diclofenac; 12.5 mg of rofecoxib
and diclofenac) were within the predefined comparabil-

ity bound. Thus. both 12.5 and 25 mg of rofecoxib ..

demonstrated clinical efficacy comparable to that of 150

. .. mg diclofenac over 1 year of confinued tréatment. The

same conclusion was reached when comparability was
analyzed for the first 12 weeks or the first 26 weeks of
treatment. '

There were small differences favoring diclofenac
compared with rofecoxib for 2 end points that reached
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Figure 2. Treatment responses over time for the 3 secondary end
points: A, Physical Function subscale of the Western Ontario and
McMaster Universities Osteoarthritis [ndex {WOMAC) (baseline
mean 69.6 on a 100-mm visual analog scale [VAS}), B. Stiffness
subscale of the WOMAC (bascline mean 72.9 on a 100-mm VAS). and
C, study-joint tenderness (baseline mean 2.0 on a (-3 scalé” where 0 =
no pain and 3 = patient states that there is pain; winces and

" withdraws). Study-joint tenderness was not assessed after week 26.

Scales were normalized to the randomization mean. On all graphs,
decreasing values indicate improvement. § = screening visit: R =
randomization visit: 957 C1 = 95%% confidence interval,

statistical significance: patient’s assessment of response
to therapy and physician’s assessment of disease status.
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Table 4. Summary of sccondary cfficacy end points over the 12-month treatment period™

Rofccoxib
Diclofenac. 150 mg

(n = 268)

~29.6 (~32.4, —26.8)
-25.8(-28.9, —22.8)
-27.7(~309, -24.5)
~31.5(~34.7, —28.3)

124 mg (n = 259)

~26.7 (~29.5. —23.9)
~23.4 (264, —20.4)
~245(~277, -21.3)
~285(—31.7, ~25.3)

25 mg (n = 257)

~27.3(~30.1, —24.42)
~238(~26.8, —20.7)
~25.2(—28.4, —22.0)
~27.1(-30.3, —23.9)

Efficacy end point

Pain subscale (WOMAC). 0-100-mm VAS

Physical Function subscale (WOMAC). 0-100-mm VAS
Stiffness subscale (WOMAC), 0-100-mm VAS
Patient’s assessment of disease status, 0-100-mm VAS

Physician’s assessment of response to therapy. 0-4 Likert scalet —25(—2.66, —2.43) ~2.5(—~2.61, -2.39) -28(-29.-26)
Study-joint tenderness, (-3 Likert scale -1 (=12, -1.0) —1.2(~13. -1 =L1{=12.~1.0)
Acctaminophen use (for rescuce). tablets/day 0.8 (0.7, 0.9) 0.8 (0.7,0.9) 0.7 (0.6. 0.8)

* Values are the least squares mean (95% confidence interval). representing the mean change from the time of randomization. Negative valucs

indicate improvement in the end point compared with randomization (visit 2), except for acetaminophen use. Sec Table | for definitions.
 Data for this end point were not collected after week 26: therefore, the analysis concerns the first 26 weeks of treatment.

However, these differences and their respective 95% Cls
were within the comparability bounds predefined for
this study.

OA is a complex disease with multiple clinical
manifestations. Secondary end points were collected to
assess the response to treatment in a variety of domains.
The secondary end points of the WOMAC Stiffness
subscale, WOMAC Physical Function subscale, and
study-joint tenderness (Figure 2) demonstrated signifi-
cant changes from baseline in all treatment groups.
Results for additional secondary end points were con-
sistent with the finding of clinical comparability among
treatment groups (Table 4).

The consistency of the treatment effects of rofe-
coxib and diclofenac among patients of various sub-
groups was compared. Treatment-by-factor analysis for
the 3 primary end points showed that there was no
statistically significant interaction with treatment for
various subgroups, including location of the study joint
(knee or hip). previous OA medication (NSAID or
acetaminophen), age, and sex.

Safety. All safety data are reported for the entire
I-year treatment period. The incidence of each clinical
adverse event and drug-related (as assessed by the
investigator) adverse event was similar among the treat-
ment groups. The most frequent adverse events were
upper respiratory infection and sinusitis; the most fre-
quent GI adverse events were nausea, diarrhea, and
heartburn (Table 5). The differences in incidence of GI
adverse, events were not statistically significant.

The incidence of patients who discontinued the
study because of clinical adverse events was similar
among the 3 treatment groups (Table 2). The majority of
~ discontinuations were because of adverse experiences
related to the GI or cardiovascular systems. Patients
discontinued because of GI symptoms at a similar
incidence (4.6%. 3.1%, and 3.7% in the 12.5-mg rofe-
coxib, 25-mg rofecoxib, and diclofenac groups, respec-

tively). Patients discontinued because of cardiovascular
events at a similar incidence (2.3%, 3.1%, and 3.7% in
the 12.5-mg rofecoxib, 25-mg rofecoxib, and diclofenac
groups, respectively). The most frequent individual ad-
verse experiences resulting in discontinuation were diar-
rhea, dyspepsia, epigastric discomfort, and myocardial
infarction (Table 5). No single adverse experience ac-
counted for discontinuation in >2 patients per treat-
ment group.

A total of 2, 2, and 3 patients in the 12.5-mg
rofecoxib, 25-mg rofecoxib, and diclofenac groups, re-
spectively, experienced a symptomatic gastric or duode-
nal ulcer. There were no episodes of GI bleeding in this
study.

The incidence of drug-related lower extremity

Table 5. Summary of adverse experiences*

Rofecoxib .
Diclofenac,
12.5 mg 25 mg 150 mg
(n =259) (n=257) (n = 268)
Any clinical adverse event 86.9 84.0 86.2
Any drug-related clinical 30.9 304 325
adverse eventt
Most frequent adverse event
Upper respiratory infection 239 25.7 17.9
Sinusitis 8.9 7.4 7.1
Most frequent GI adverse -
event
Nausea 6.2 7.4 9.7
Diarrhea 6.9 12.1 10.4
Heartburn 5.4 5.1 3.0
Any laboratory adverse event 14.4 18.4 27.4
Discontinuation due to
adverse event
Diarrhea 0.4 0.8 0.4
Dyspepsia 0.4 0.8 0.0
Epigastric discomfort 0.8 0.0 0.7
Myocardial infarction 0.4 0.4 0.7

* Values are percentages of patients. GI = gastrointestinal.
+ Determined by the investigator to be possibly, probably, or definitely
medication related.
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Table 6. Blood pressure and scrum creatinine levels over time*
Variable. trcatment group Screening visit Week 12 Week 26 Week 52
Systolic blood pressure (mm Hg)
Rofecoxib 12.5 mg 136.7 = 16.5 136.2 = 15.6 1344 + 173 136.8 = 174
Rofecoxib 25 mg 135.6 = 154 136.9 = 16.7 133.9 * 149 136.8 £ 17.0
Diclofenac 150 mg 136.4 x 163 1349 = 14.7 1343 * 154 133.7 = 16.3
Diastolic blood pressurc (mm Hg)
Rofecoxib 12.5 mg 80.8 = 7.8 799 =82 8.1 = 8.2 §0.2 = 8.0
Rofecoxib 25 mg 80.4 £ 84 81094 795 £ 9.0 81596
Diclofenac 150 mg 81.0 =87 79.9 =93 79.1 £ 97 79.8 £ 89
Serum creatinine (mg/dl)
Rofccoxib 12.5 mg LL14 202 LIS =02 1.14 202 L1 =02
Rofecoxib 25 mg L1302 L6+ 0.2 L1 £ 0.2 113 £0.2
Diclofenac 150 mg 11302 115 202 LIS 02 L10 % 0.2

* Values arc the mean + SD.

edema (reported by the patient) over the year of treat-
ment was similar among the treatment groups (3.9%,
1.9%, and 3.4% in the 12.5-mg rofecoxib, 25-mg rofe-
coxib, and diclofenac groups, respectively). The clinical
significance of these events was minor, since over the
entire I-year duration of the study, only a single patient
(12.5-mg rofecoxib group) discontinued therapy because
of lower extremity edema and most cases resolved with
continuation of treatment. There were 4 episodes of
congestive heart failure: 1 in the 12.5-mg rofecoxib
group and 3 in the diclofenac group. There were no
meaningful changes in blood pressure or serum creati-
nine levels over the year of treatment among the 3
groups (Table 6). No patient had a clinical episode of
acute renal failure.

There were more laboratory adverse events in the
diclofenac group compared with the rofecoxib groups,
largely due to a greater incidence of increased serum
aminotransferase levels. The diclofenac group had pro-
nounced mean changes in alanine and aspartate amino-
transferase levels compared with the rofecoxib groups
(Figure 3). These elevations caused 11 diclofenac pa-
tients (4.1%) to discontinue therapy, compared with
none of the patients in the rofecoxib groups.

Because of its action in inhibiting the function of
platelets, prolonged therapy with low-dose aspirin re-
duces the risk of thromboembolic cardiovascular events
(35). Although a similar epidemiologic case has not been _
made for NSAIDs, there has been a theoretical concern
that specific inhibition of COX-2, which does not effect
platelet function, may not protect the cardiovascular
system to the same extent as NSAIDs. In this l-year
study that included patients with cardiovascular risk
factors (hypertension in 45%, angina in 3%, hypercho-
lesterolemia in 16%, and diabetes in 7%). the incidence
of thromboembolic cardiovascular events, such as myo-
cardial infarction, stroke, transient ischemic attack, and

NON ET AL

peripheral arterial occlusions, was numerically lower in
the rofecoxib groups (1.5%. 2.3%, and 3.4% in the 12.5-mg

>

Percent Change from Baseline

o

70

Percent Change from Baseline

1

L 1 I

S)L24812 19 26 33

Week

8 12.5 mg Rofecoxib ¥ 25 mg Rofecoxib

0150 mg Diclofenac

Figure 3. Aminotransfcrase values over time, cxpressed as the geometric
mcan percentage of change from baseline. A, Alanine aminatransferase:
B, aspartate aminotransferase. Sce Figure 1 for definitions.
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_ rofecoxib, 25-mg rofecoxib, and diclofenac groups, respec-
tively).

DISCUSSION

The discovery of 2 isoforms of COX. the target
enzyme inhibited by NSAIDs. poses a number of ques-
tions concerning the role of COX-1 and COX-2 in the
efficacy and safety of this widely prescribed class of
drugs. Previous studies have demonstrated that specific
COX-2 inhibitors are efficacious in the treatment of OA,
but did not answer the question as to how that efficacy
compares with the efficacy of NSAIDs (36).

In this study, the efficacy of rofecoxib was com-
parable to that of a high dose of the NSAID diclofenac.
Predefined clinical comparability criteria were used for
the primary analysis because the scientific question of
interest was whether rofecoxib had clinical efficacy
comparable to that of an NSAID in the treatment of
OA. Small statistical differences favoring diclofenac
compared with 25 mg of rofecoxib were seen for 2 of the
end points: <(.20 Likert units for patient’s assessment

of response to therapy and physician’s assessment of -

disease status. These differences and the associated 93%
CI were well within the clinical comparability bounds
prespecified for this study. These bounds are more
conservative than those recommended by a panel of
expert rheumatologists (31). In addition, 0.2 Likert units
* is markedly smaller than the recently determined mini-
mal perceptible clinical improvement of 0.5 units for
these end points in OA studies (37). Thus, both the
12.5-mg and the 25-mg doses of rofecoxib are clinically
comparable by the strict, prespecified comparability
criteria to diclofenac for all 3 primary end points.

In addition, the effects of rofecoxib on a variety
of the clinical manifestations of OA, as assessed by
secondary end points, were comparable to those of
diclofenac for all end points. These results were ob-
tained in a representative population of OA patients,
and the results were consistent across study joint, age.
and sex.

There are several potential limitations o this
study. No placebo group was included in the study
because of the inability to maintain patients who have
painful OA symptoms on a regimen of placebo for 1
year. The treatment responses in this study were mark-
edly similar to those of rofecoxib groups in other
placebo-controlled trials that clearly demonstrated sig-
nificant_differences compared with- placebo (36,38). In
addition, the responses seen with rofecoxib were com-
parable to those seen with high doses of diclofenac, an

NSAID widely accepted as efficacious in the treatment
of OA.

All studies are subject to dropouts, which affect
the interpretation of the data. The 43% incidence of
discontinuation for this I-year study was less than that of
a long-term study of OA comparing naproxen with
acetaminophen (39). When adjusted for duration of
exposure, it is lower than the 30-34% discontinuation
rate for 12-week OA studies without placebo controls
(40.41). The overall incidence of discontinuation was
similar among all treatment groups. The effects of
dropouts on the results were minimized by employing an
intention-to-treat analysis and by not imputing values for
patients who discontinued.

Overall, during 1 year of treatment. all treat-
ments were generally well tolerated. Tt is important to
note that no adverse event unique to the specific inhi-
bition of COX-2 was observed in the rofecoxib treat-
ment groups. The overall incidences of adverse events
and discontinuations for clinical adverse cvents were
similar among the treatment groups.

The hypothesis of improved GI safety and toler-
ability for inhibitors that are specific for COX-2 cannot
be answered with the results of a single trial. Early
published results for rofecoxib and celecoxib demon-
strate an improved GI safety profile compared with
NSAIDs (42,43). An endoscopic study of OA patients
confirmed the significantly improved Gl safety profile of
rofecoxib in comparison to standard NSAID therapy
(28). In that study, patients who received rofecoxib (25
and 50 mg) had significantly fewer endoscopic gastrodu-
odenal ulcers compared with those who received ibupro-
fen (2.4 gm) over 6 months of treatment (9.6%, 14.7%,
and 45.8% for the 25-mg rofecoxib, 50-mg rofecoxib. and
ibuprofen groups, respectively). In addition, the inci-
dence of endoscopic gastroduodenal ulcers in the rofe-
coxib group was equivalent to placebo for the 12-week
placebo treatment period.

In the present I-year study, there were fewer
symptomatic ulcers in the combined rofecoxib groups
(0.8%) compared with the diclofenac group (1.2%). The
numbers of patients in the study were too small to
support a conclusion of a decrease in the incidence of
PUB events. A combined analysis of all OA clinical
studies has been performed and demonstrated a statis-
tically important decrease in PUBs for rofecoxib-treated
patients compared with NSAID-treated patients (44).
Thus, based both on the endoscopy data and the analysis
of clinical PUB events, rofecoxib appears to have a
meaningful 1mprovement in GI safety compared-with
NSAIDs.

Treatment with rofecoxib for 1 year did not have
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an effect on serum aminotransferase levels. In contrast,
the elevations in serum aminotransferase levels in the
diclofenac group were consistent with the published
experience (45).

The most common renal effects of NSAIDs at-
tributable to the inhibition of COX are a reduction in
glomerular filtration rate (GFR) and reductions in the
excretion of sodium, with the potential for fluid reten-
tion and edema. The intrarenal distribution and regula-
tion of renal COX-2 by sodium intake suggests a role for
this enzyme in renal physiology and in the renal effects
of NSAIDs (46,47). It has been previously shown that
the acute (24-48 hours postdose) sodium-retaining ef-
fect of 50-mg rofecoxib is comparable to that of the
NSAID indomethacin (48). This effect resolves over the
14 days of treatment with rofecoxib, in contrast to the
persistence of this effect with indomethacin. In addition,
rofecoxib did not significantly affect the GFR (48). In
this I-year study, the renal effects of rofecoxib were
similar to those of diclofenac, as assessed by spontane-
ous reports of lower extremity edema. Most of these
events resolved while continuing study therapy, and few
patients discontinued treatment because of these events.
There were no significant effects on the mean diastolic

_or systolic blood pressure or on serum creatinine levels.
"In summary, the specific inhibition of COX-2

with rofecoxib at a dosage of 12.5 mg and 25 mg once
daily provided comparable clinical efficacy to that of
diclofenac 50 mg 3 times daily in the treatment of OA of
the knee and hip. Rofecoxib was generally well tolerated.
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APPENDIX A: THE ROFECOXIB PROTOCOL 035
STUDY GROUP

Investigators of the Rofecoxib Protocol 035 Study Group are
as follows: T. Adamson, MD (San Diego. CA), J. Angelo, DO (New
Orleans, LA). K. Bahrt, MD (South Plainficld, NJ). A. Bobrove, MD
(Palo Alto, CA). B. Bockow, MD (Seattle, WA), A. M. Brabham, MD
(Columbia, SC), D. Britt, MD (Longmont, CO), A. Brddsky, MD
(Dallas, TX), J. Caldwell, MD (Gainesville, FL.), G. Cannon, MD (Salt
Lake City, UT). C. K. Champion, MD (Bloomfield Hills, M1), M.
Cohen, MD (Jacksonville, FL), J. Conte, MD (Barrington. RI), W.
Cryan, MD (Long Beach, CA), M. Doyle, MD (Ferndale, MI), M.
Drehobl, MD (San Diego, CA), V. Elinoff, MD (Endwell, NY), H. W,
Emori, MD (Medford, OR), J. Ervin, MD (Kansas City, MO), M.
Ettinger, MD (Stuart, FL), G. Fiocco, MD (LaCrosse, W1), C. Fisher,
MD (Newport News, VA), R. Fleischmann, MD (Dallas, TX), W.
Gruhn, MD. (Charlotte, NC), J. Hatford, MD (Cincinnati, OH), M.
Heller, MD (Peabody, MA), D. Henry, MD (Salt Lake City, UT), P.
Holt, MD (Baltimore, MD), R. Hynd, MD (Qklahoma City, OK), D.
James, DO (Tulsa, OK), S. Kafka, MD (Rochester, NY), J. Kaine, MD
(Sarasota, FL), J. Kay, MD (Burlington, MA), J. Kearney, MD (Camp
Hill, PA), L. Kirby, MD (Sun City, AZ). D. Koster, MD (Albuquerque,
NM), R. Levin, MD (Palm Harbor, FL), J. Markenson, MD (New
York, NY), B. McLean, MD (Birmingham. AL), F. G. McMahon, MD
(New Orleans, LA). A. Nafziger, MD (Cooperstown, NY), K. Nies,
MD (Torrance, CA), J. Norton. MD (Colorado Springs, CO), H.
Offenberg, MD (Daytona Beach, FL), C. Oshrain, MD (Rochester,
NY), R. Z. Paster, MD (Oregon, WI), H. Resnick, MD (Lake Jackson,
TX), P. Ripley, MD {South Yarmouth, MA), J. Robbins, MD (Sacra-
mento, CA), L. Robison, MD (Memphis, TN), N. Roche, MD
(Fremont, CA), D. Ross, MD (Mobile, AL), M. Russell, MD (Tallas-
see, AL), A. Safdi, MD (Cincinnati, OH), M. Schiff, MD {Denver,
CO), T. Schnitzer, MD, PhD (Chicago, IL), K. Solinsky, MD (West
Babyton, NY), J. C. Stringer, MD (Manlius, NY), P. Toth, MD
(Indianapolis, IN), R. Trapp, MD (Springfield, IL), O. Troum, MD
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INDICATED FOR
« Refief of the signs and symptoms of osteoarthritis (OA).
» Management of acute pain in adults (see CLINICAL STUDIES).
« Treatment of primary dysmenorrhea.

CONTRAINDICATED IN
» Patients with known hypersensitivity to rofecoxib or any other component of VIOXX. e

» Patients who have experienced asthma, urticaria, or allergic-type reactions after taking
aspirin or other nonsteroidal anti-inflammatory drugs (NSAIDs). Severe, rarely fatal,
anaphylactic-like reactions to NSAIDs have been reported in such patients.
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Tc0.001 vs ibuprofen 2400 mg 577

*One of two identical (U.S. an
endoscopy studies, in a total
who had no ulcers at baseline”
conducted to compare the p ge of pal
who developed endoscopically detectabl
gastroduodenal ulcers with V|

discontinued at Week 16 by

6 Weeks 12 Weeks 24 Weeks endpoint was the cumulative incidenc
gastroduodenal ulcer over 1

T ’ . 9505 G
Treatment th r/Tot esVvs ©  on Ratio
Group ) i “of Rates

**By life-table analysis

serious upper Gl even
fully established.

These studies cannot fule out at least some increase in the rate of endoscoplc
gastroduodenal ulcers when comparing VIOXX with placebo
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(N=69)  (N=28) (N=222) (N=218) | 4 (NeoB)  (N=2T) (N=223) (N2 L
L Less Relief

Mean Improvement in Pain VAS (mm) from Baseline

Night Pain Relief Morning Stiffness Relief
Baseline Mean = 65 mm Baseline Mean = 74 mm

M Placebo B vioxx 12.5 mg qd. B viIoxx 25 mg q.d. M buprofen 800 mg ti.d.

P<0.007 for VIOXX vs place

' The Western Ontario and McMaster Umversmes (WOMAC) questxonnalre was used which is based on pat:ent’s assessment of pain,
obtained from a 24-question survey compnsed of three subscales: Pain (5 questlons) Stiffness (2 questlons) and Physical Function
Q7 quesnons)

« Significant imprOVement in evening pain and moming stiffness vs placebo
(P<O OO]) and snmllar to lbuprofen 2400 mg (800 mg tld)

Comparable Efﬁcacy

VlOXX 12 5 rhg or Ibuprofen 800 mg
25 ‘mg once daily three times a day

Tablets representted at actual size; 12.5-mg tablet shown.

,‘/ All clinical trials used q.d. dosmg for aII pa’uents receiving VIOXX.

Common adverse events mcluded upper respiratory infection (8.5%),
diarrhea (6 5%), nausea (5.2%), and hypertensxon 3. 5%)




o i

,;lN’ CHRONIC OA PAIN

RELIEF DEMONSTRATED |
LASTING 1 YEAR

'Pa'" Walking on a Flat Surface**
+ WOMAC! (0-100-mim VAS)

ADVY3I443 YO

" e wiiicn

Baseline Mean = 76 mm

Mean :Chya‘hge' in 'VASt {(mim):From Baseline :

AJV2I443 Nivd 31NV

* Randomlzed double—bllnd actlvecomparator controlled parallel-group study 10 assess th
(125] mg 25 mg) vs dlclofenac 150 mg (50 mg tid.) in patients with paln ccomparnyin

' The Western Ontario and l\/ld\/laster Universities (WOMAC) questionnaire was used, Wth
assessment of pain, obtained from a 24-question survey comprised of three, subs
Stiffness (2 questions}, and Physical Function (17 questions).

- The prirmary endpoint, Pain Walklng on a Flat Surface (WOMAC Question 1%
: measured by a 0—100-mm VAS, ln which O mm = No Paln and 100 mm

. Once—dally VIOXX 12.5 mg and 25 mg were
comparable to dlclofenac 150 mg (50 mgtld)

+ Patients could receive additional arthritis
... medications dunng the last six months
~of the study.

[ * VIOXX is not a sub tltute for aspirin for
cardiovascular prophylaX|s because it
- does not affect platelet function.

. Before prescnbmg VIOXX, please read
the complete Prescribing Information
_enclosed in the pocket.
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FAST ONSET

M vioxx 50 mg (N=50)
n Ibuprofen 400 mg (N=51)
M rlacebo (N=50)

t vu,pper respiratory
diarrhea (6 5%) nausea (5 2%), and hypertensr

In the postoperative denta! pain stud|es the following . ad
jas teported in 220 of patients treated with VIOXX: T

trials of up to six months

|

(476 patients) was similar to that of VIOXX at the recommended OA doses of 12.5 ,
‘mg and 25 mgq. d., except for a higher incidence of Gl symptoms (abdominal pain,
epigastric pain, heartburn, nausea, and vomiting), ‘!ower extremity edema (6.3%),

dinica

“The general safety profile of VIOXX 50 mg q d.in OA

»and hypertensnon 8




: / VIOXX 50 mg 5|gmficantly reduced th
he five-day acute-pam study

. Once—dally VIOXX 50 mg was effective
postorthoped|c surglcal pain over the five days
v/ VIOXX 50 mg: oncefdgll*ff)ower con:
demonstrated in aII modeIs , studied

j,,sh_ould be u: d"d fing pregnancy only if ¢
 justifies the potentlal risk. As with other NSA
~ should be avoided in late pregnancy as it |

AVOI43 Nivd 3100V




59%
39 to 64

years




. 174 OA patients who ecelved VIOXX demonstrated a safety profile’ snmrlar\

to that of younger patient

n |cated in patlents with
sulfonamlde allergies
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ONE TABLET, ONCE DAILY—
ONE PRICE

| _‘Cohiﬁa'régggﬁtgf therapy with braﬂded NSAIDs in 0A

Product OA Dose

Celebrex 200 mg 200-mg capsule g.d.
(celecoxib) or
100-mg capsule bid. ~ $2.38

Arthrotec NSAID/ Arthrotec 50 50-mg tablet t.i.d. $3.66
(diclofenac sodium  prostaglandin (50 mg diclofenac
and misoprostol) analog sodium,/200 pg

misoprostol)

Daypro NSAID 1200 mg  Two 600-mg caplets gq.d. $2.56

(oxaprozin)
i A Relafen NSAID 1000 mg  Two 500-mg tablets g.d. $2.04
; ' (naburnetone) 1500 mg  Two 750-mg tablets q.d.  $2.40

- o ~ 2000 mg Two 750-mg tablets +  $3.42
o one 500-mg tablet q.d.

Voltaren-XR NSAID 100 mg 100-mg tablet g.d. $2.60

(diclofenac sodium)

| TSRS # ps ecommended ; section of the' respectwe product ‘abels
E '  Wholesale Acquisition Cost (WAC) is. the manufadurer’s catalog price charged to wholesalers.

VIOXX i & registered trademark of Merck & 'Co Inc. Other brands listed are trademarks of their respectxve owners and are k
trademarks of Merck & Co,, Inc” ™ IR .

> other vanables that affec

Selected safety informa

* Safety and eﬁectlveness in pedlatnc pa’uents below the age of 18 years have not o
been evaluated. sy

» Serious renal and hepatic reactions have been reported with NSAID use.

- VIOXX is not recommended in patients with moderate or severe hepa‘uc msuﬁ" icie cy
orin patlents w1th advanced kidney dssease
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he n ed for narcotic resctie ana
hopedic surgical pain study

, information
I0XXis contraindicated in patients with kn
0 rofecoxi

experienced asthma, urticaria, or allergi

reactions after taking aspirin or other NSAI
evere, rarely fatal, :

1o NSAIDs have

lly significant interactions
‘with Tifampin, methotrexate, and warfari
— Standard monitoring should be continued for
patients receiving methotrexate concomitantly

nticoagulant activity should be monitored, partic ;

in the first few days after initiating or changing therapy

ith VIOXX in patients receiving warfarin or similar agents,

i = patients are at increased risk of bleedin
complications, In postmarketing experience bleedin
events have been reported, predominantly in the derly,

In assodiation, with increases in prothrombin time in patients

g VIOXX concurrently with warfarin
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VIOXX®

{rofecoxib tablets and oral suspension)

DESCRIPTION

VIOXX” {rofecoxib) is described chemically as 4-[4-{methyl-
sulfonyl)phenyll-3-phenyl-2(5H)-furanone. It has the follow-
ing chemical structure:

9]

\\S
~
H \Y
30 A\

Rofecoxib is a white to off-white to light yellow powder. It is
sparingly soluble in acetone, slightly soluble in methanal and
isopropy! acetate, very slightly soluble in ethanol, practicaily
insoluble in octanol, and insoluble in water. The empirical for-
mula for rofecoxib is Cq7H40,8, and the molecular weight is
314.36. .

Each tablet of VIOXX for cral administration contains either
12.5 mg, 25 mg, or 50 mg of rofecoxib and the following ingc-
tive ingredients: croscarmellose sodium, hydroxypropyl cei-
lulose, lactose, magnesium stearate, microcrystalline
cetlutose, and yellow ferric oxide. The 50 mg tablets also con-
tain red ferric oxide.

Each 5 mlL of the oral suspension contains either 12.5 or
25 mg of rofecoxib and the following inactive ingredients: cit-
ric acid {(monchydrate), sodium citrate {dihydrate}, sorbitol
solution, strawberry flavar, xanthan gum, and purified water.
Added as preservatives are sodium methylparaben 0.13% and
sodium propylparaben 0.02%.

CLINICAL PHARMACOLOGY

Mechanism of Action

VIOXX is a nonsteroidal anti-inflammatory drug that exhib-
its anti-inflammatory, analgesic, and antipyretic activities in
animal models, The mechanism of action of VIOXX is believed
to be due to inhibition of prostaglandin synthesis, via inhibi-
tion of cyclooxygenase-2 {COX-2). At therapeutic concentra-
tionsin humans, VIOXX does not inhibit the cyclooxygenase-1
{COX-1} isoenzyme.

Pharmacokinetics
Absorption

The mean oral bioavailabitity of VIOXX at therapeutically
recommended doses of 12.5, 25, and 50 mg is approXimately
93%. The area under the curve (AUC) and peak plasma leve!
{Cnax) following a single 25-mg dose were 3286 (£843) ngshr/
mL and 207 (+111) ng/mL, respectively. Both Cpax and AUC
are roughly dose proportional across the clinicat dose range.
At doses greater than 50 mg, there is a fess than proportional
increase in Cpyax and AUC, which is thought to be due to the
tow solubility of the drug in aqueous media. The plasma con-
centration-time profile exhibited multiple peaks. The median
time to maximal concentration (Tmeax), as assessed in nine
pharmacokinetic studies, is 2 to 3hours. Individual Ty values
in these studies ranged between 2 to 9 hours. This may not
reflect rate of absorption as Tma May occur as a secondary
peak in some individuals. With multiple dosing, steady-state
conditions are reached by Day 4. The AUCq. 240 8nd Craay at
steady state after multiple doses of 25 mg rofecoxib was
4018 (1140} ng-he/ml and 321 {=104) ng/mL, respectively.
The accumulation factor based on geometric means was 1.67.

VIOXX Tablets 12.5 mg and 25 mg are bicequivalent to
VIOXX Oral Suspension 12.5mg/5mi and 25 mg/5 mL,
respectively.

Food and Antacid Effects
Food had no significant effect on either the peak plasma
concentration {Cmax) or extent of absorption (AUC) of rofe-
coxib when VIOXX tablets were taken with a high fat meal. The
time to peak plasma concentration {T.ay), however, was
delayed by 1o 2 hours. The food effect on the suspension for-
- mutation has not been studied. VIOXX tablets can be adminis-
tered without regard to timing of meals.
- .. Therewas a13%.and 8% decrease in AUC when VIOXX was
--adminisfered with calcium ‘carbonate antacid and rragne-
S sium/afuminum, antacid to elderly subjects, respectively,
T v napproximate 20% decrease in €yax of rofecoxib
with either antacid. - R

Distribution

Rofecoxib is approximately 87% bound to human plasma
protein over the range of concentrations of 0.05 to 25 mecg/ml..
The apparent volume of distribution at steady state {Vyee) is
approximately 31 L following a2 12.5-mg dose and 86 | follow-
ing a 25-mg dose.

Rofecoxib has been shown to cross the placenta in rats and

rabbits, and the blood-brain barrier in rats.

Metabofism

Metabolism of rofecoxib is primarily mediated through
reduction by cytosolic enzymes. The principal metabolic prod-
ucts are the cis-dihydro and trans-dihydro derivatives of rofe-
coxib, which account for nearly 56% of recovered radioactivity
in the urine. An additionat 8.8% of the dose was recovered as
the glucuronide of the hydroxy derivative, a product of oxida-
tive metabolism. The biotransformation of rofecoxib and this

’Registered trademark of MERCK & CO., Inc., Whitehouse Station,
New Jersey, USA
COPYRIGHT © MERCK & CO., Inc., 1998
All rights reserved.

VIOXX® (rofecoxib tablets and oral suspension}

metabalite is reversible in humans to a limited extent (<5%).
These metabolites are inactive as COX-1 or COX-2 inhibitors.

Cytochrome P450 plays a minor role in metabolism of rofe-
coxib. Inhibition of CYP 3A activity by administration of keto-
conazole 400 mg daily does not affect rofecoxib disposition.
However, induction of general hepatic metabolic activity by
administration of the non-specific inducer rifampin 600 mg
daily produces a 50% decrease in rofecoxib plasma concentra-
tions. {Also see Drug Interactions.)

Excretion

Rofecoxib is eliminated predominantly by hepatic metabo-
lisrn with little {<1%) unchanged drug recovered in the urine.
Following a single radiolabeled dose of 125 mg, approxi-
mately 72% of the dose was excreted into the urine as metabo-
lites and 14% in the feces as unchanged drug.

The plasma clearance after 12.5- and 25-mg doses was
approximately 141 and 120 mb/min, respectively. Higher
plasma clearance was observed at doses below the therapeu-
tic range, suggesting the presence of a saturable route of
metabolism (i.e.,, non-linear elimination). The effective
half-life (based on steady-state levels} was approximately
17 hours.

Special Populations
Gender

The pharmacokinetics of rofecoxib are comparable in men
and women.

Geriatric

"After a single dose of 25 mg VIOXX in elderly subjects (over

65 years old) a 34% increase in AUC was observed as com-
pared to the young subiects. Dasage adjustment in the eldesly
is not necessary; however, therapy with VIOXX should be initi-
ated at the lowest recommended dose.

Pediatric

VIOXX has not been investigated in patients below 18 years
of age.
Race

Meta-analysis of pharmacokinetic studies has suggested a
slightly {10-15%} higher AUC of rofecoxib in Blacks and His-
panics as compared to Caucasians. No dosage adjustment is
necessary on the basis of race.
Hepatic Insufficiency

A pharmacokinetic study in mild (Child-Pugh score <6}
hepatic insufficiency patients indicated that rofecoxib AUC
was similar between these patients and healthy subjects.
Limited data in patients with moderate (Child-Pugh score 7-9)
hepatic insufficiency suggest a trend towards higher AUC
(about 68%} of rofecoxib in these patients, but more data are
needed to evaluate pharmacokinetics in these patients.
Patients with severe hepatic insufficiency have not been
studied.

Renal Insufficiency

In a study {N=6} of patients with end stage renal disease
undergoing dialysis, peak rofecoxib plasma levels and AUC
declined 18% and 9%, respectively, when dialysis occurred
four hours after dosing. When dialysis occurred 48 hours after
dosing, the elimination profile of rofecoxib was unchanged.
While renal insufficiency does not influence the pharmacoki-
netics of rofecoxib, use of VIOXX in advanced renal disease is
notrecommended at present because no safety informationiis
available regarding the use of VIOXX in these patients.

Drug Interactions {Also see PRECAUTIONS, Drug
Interactions.)

General

In human studies the potential for rofecoxib to inhibit or
induce CYP 3A4 activity was investigated in studies using the
intravenous erythromycin breath test and the oral midazalam
test. No significant difference in erythromycin demethylation
was observed with rofecoxib (76 mg daily) compared to pla-
cebo, indicating no induction of hepatic CYP 3A4. A 30%
reduction of the AUC of midazolam was observed with rofe-
coxib {256 mg daily). This reduction is most likely due to
increased first pass metabolism through induction of intesti-
nal CYP 3A4 by rofecoxib. In vitro studies in rat hepatocytes
also suggest that rofecoxib might be a mild inducer for
CYP 3A4.

Drug interaction studies with rofecoxib have identified
potentially significant interactions with rifampin, methotrex-
ate and warfarin, Patients receiving these agents with VIOXX
should be appropriately monitored. Drug interaction studies
do not support the potential for clinically important interac-
tions between antacids or-cimetidine with rofecoxib. Simitar

to “experience withi other nonsteroidal™anti-inflammatory .

drugs (NSAIDs), studies with fofecoxib suggést the potential
for interaction with ACE inhibitors. The effects of rofecoxib on
the pharmacokinetics and/or pharmacodynamics of ketocon-
azole, prednisone/prednisolone, oral contraceptives, and
digoxin have been studied in vivo and clinically important
interactions have notbeen found.

CLINICAL STUDIES

Osteoarthritis (OA) .

VIOXX has demonstrated significantréduction in joint pain
compared to placebo. VIOXX was evaiuated for the treatment
of the signs and symptoms of OA of the knee and hip in
placebo- and active-controlled clinical trials of 6 to 86 weeks
duration that enrolied approximately 3900 patients. In
patients with OA, treatment with VIOXX 12.6 mg and 256 mg
once daily resulted in improvement in patient and physician
globat assessments and in the WOMAC (Western Ontario and
McMaster Universities) osteoarthritis questionnaire, includ-
ing pain, stiffness, and functional measures of OA, In six stud-

. ies of pain accompanying OA flare, VIOXX provided a

significant reduction in pain at the first determinatian (after
one week in one study, after two weeks in the remaining five
studies); this continued for the duration of the studies. In all

VIOXX® (rofecoxib tablets and oral suspension)

OA clinical studies, once daily treatment in the morning with
VIOXX 12.5 and 25 mg was associated with a significant
reduction in joint stiffness upon first awakening in the morn-
ing. At doses of 12.5 and 26 mg, the effectiveness of VIOXX
was shown to be comparable to ibuprofen 800 mg TID and
diclofenac 50 mg TID for treatment of the signs and symp-
toms of OA. The ibuprofen studies were 6-week studies; the
diclofenac studies were 12-month studies in which patients
couldhreceive additional arthritis medication during the last 6
months.

Analgesia, including Dysmenorrhea

In acute analgesic models of post-operative dental pain,
post-orthopedic surgical pain, and primary dysmenorrhea,
VIOXX relieved pain that was rated by patients as moderate to
severe. The analgesic effect (including onset of action) of a sin-
gle 50-mg dose of VIOXX was generally similar to 55¢ mg of
naproxen sodium or 400 mg of ibuprofen. In single-dose
post-operative dental pain studies, the onset of analgesia with
a single 50-mg dose of VIOXX occurred within 45 minutes. Ina
multiple-dose study of post-orthopedic surgical pain in which
patients received VIOXX or placeho for up to 5 days, 50 mg of
VIOXX once daily was effective in reducing pain. In this study,
patients on VIOXX consumed a significantly smaller amount
of additional anaigesic medication than patients treated with
placebo (1.5 versus 2.5 doses per day of additional analgesic
medication for VIOXX and placebo, respectively).

Special Studies
Upper Endoscopy in Patients with Osteoarthritis

Two identical (4.S. and Multinational) endoscopy studies in
a total of 1516 patients were conducted to compare the per-
centage of patients who developed endoscopically detectable
gastroduodenal ulcers with VIOXX 25 mg daily or 50 mg daily,
ibuprofen 2400 mg daily, or placebo. Entry criteria for these
studies permitted enroliment of patients with active Helico-
bacter pylori infection, baseline gastroduodenal erosions,
prior history of an upper gastrointestinal perforation, uicer, or
bleed (PUB}, and/or age 265 years. However, patients receiv-
ing aspirin (including low-dose aspirin for cardiovascular pro-
phylaxis) were not enrolled in these studies. Patients who
were B0 years of age and older with ostecarthritis and who
had no ulcers at baseline were evaluated by endoscopy after
weeks 6, 12, and 24 of treatment. The placebo-treatment
group was discontinued at week 16 by design.

Treatment with VIOXX 25 mg daily or 50 mg daily was asso-
ciated with a significantly lower percentage of patients with
endoscopic gastroduodenal ‘uicers than treatment with ibu-
profen 2400 mg daily. However, the studies cannot rule out at
least some increase in the rate of endoscopic gastroduodenal
uicers when comparing VIOXX to placebo. See Figures 1and 2
and the accompanying tables for the results of these studies.

Figure 1

COMPARISON TO {BUPROFEN

Life-Table Cumulative Incidence Rate of Gastroduodenal
Ulcers > 3mm™” {intention-to-Treat)

50 - U.8. Study

40 -

Cumulative Incidence Rate
£%)

12-Weak*** 24-Week
Time by Treatment

231 Placebo (N=158)

=2 Rofécoxib 25me ™ (N=186)

II1 Rofscoxh S0mg  (N=178)
. . I |buprofen 2400 mg  (N=187)
¥, p<0.001 versus ibuprofen 2400 mg “ oL

Results of analyses using a > 5mm gastroduodenal uicer endpoint

were consistent.
The primary endpoint was the cumulative incidence of
gastroduadenal ulcer at 12 weeks,

TABLE 1
Endoscopic Gastrodusdenal Ulcers at 12 weeks
US. Study

Number of Patients  Cumulative  Ratio of 95% Cl
Treatment with Ulcer/Tatat Incidence Rates . on
Group Number of Patients Rate vs. Placeto  Ratio of Rates
Placebo 11158 39% _ "
VIOXX 25 mg 1188 41% 0.41 (0.16, 1.05}
VIOXX 50 mg 12178 7.3% 074 (0.33, 1.64)
Ibupraten 421167 22.7% 278 (1.47,5.300

“by life table analysis
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Figure 2
COMPARISON TO IBUPROFEN

Life-Table C lative Incid Rate of Gastroduodenal
Ulcers > 3mm™ (Intention-to-Treat)

Muitinational Study

468

Cumuiative Incidence Rate
(%)

12-Weok***
Time by Treatment

24-Week

X Placsbo N=182)
=73 Rofecoxib 25mg (N=187)
£1T3 Rofecoxib 50my N=182)
W theprafen 2400 Mg (N=187)

t %< 0.001 versus ibuprofen 2400 m
esults of analyses using a 2 Smm gastroduodenal ulcer endpoint
. vere consistent.
*The primary endpoint was the cumulative incidence of
gastroduodenal ulcer at 12 weeks.

TABLE 2
Endoscopic Gastraduodenal Ulcers at 12 weaks
Multinational Study

Numberof Patients  Cumulative  Ratio of 95% C1
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matory drugs (NSAIDs). Minor upper gastrointestinal prob-
tems, such as dyspepsia, are common and may also occur at
any time during NSAID therapy, Therefore, physicians and
patlents should remain alert for ulceration and bleeding, even
in the absence of previous Gl tract symptoms. Patients should
be informed about the signs and/or symptoms of serious Gi
toxicity and the steps to take if they occur. The utility of peri-
odic laboratory monitoring has not been demonstrated, nor
has it been adequately assessed. Only one in five patients who
develop a serious upper Gl adverse event on NSAID therapy is
symptomatic. it has been demonstrated that upper Gf ulcers,
gross bleeding or perforation, caused by NSAIDs, appear to
oceur in approximately 1% of patients treated for 3-6 months,
and in about 2-4% of pahems treated for one year. These
trends continue thus, increasing the likelihood of developing a
serious Gl event at some time during the course of therapy.
However, sven short-termtherapy is not without risk,

It is unclear, at the present time, how the above rates apply
to VIOXX (see CLINICAL STUDIES, Special Studies, Upper
Endoscopy in Patients with Osteoarthritisl. Among 3357
patients who received VIOXX in controlled clinical trials of
6-weeks to one-year duration {most were enrolled in
six-month- or longer studies) at a daily dose of 126 mg to
50 mg, a total of 4 patients experienced a sericus upper Gl
event, using protocol-derived criteria. Two patients experi-
enced an upper Gl bleed within three months (at day 62 and
87, respectively) {0.06%). One additional patient experienced
an obstruction within six months (Day 130) and the remaining
patient developed an upper Gt bleed within 12 months {Day
322} {0.12%). Approximately 23% of these 3357 patients were
in studies that required themto be free of ulcers at study entry.
it is unctear if this study population is representative of the
general popufation. Prospective, long-term studies required
to compare the incidence of serious, clinically significant
upper Gl adverse events in patients taking VIOXX vs compara-
tor NSAID products have not been parformed.

NSAIDs should be prescribed with extreme caution in
patients with a prior history of ulcer disease or gastrointestinat
bleeding. Most spontaneous reports of fatal Gl events are in
elderly or debilitated patients and therefore speciai care
should be taken in treating this population. To minimize the
risk for an adverse Gl event, the lowest effective

Treatment with Ylcer/Total Incidence Rates on
Group Number of Patients Rate™ vs.Placebo  Ratio of Astes
Placebo /182 §.1% - -
VIOXX 25 mg 9/187 5.3% 104 (0.36, 301)
VIOXX 56 mg 15182 B4% 173 10.65, 461)
lbuprofen 491187 292% 5.72

{2.36,13.89)

“by lifa table analysis

The correlation between findings of endoscopic studies,
and the relative incidence of clinically serious upper G events
that miay be observed with different products, has not been
fully established. Serious clinicalty significant upper Gl bleed-.
ing has been observed in patients receiving VIOXX in con--
rolled-  trials, - albeit infrequently ({see ~WARNINGS,
and Perforation). Prospective, long-term studies required to
compare the incidence of serious, clinically significant upper
Gladverse évents in patients taking VIOXX versus comparator
NSAID products have not been performed.

Assessment of Fecal Occult Blood Loss in Healthy Subjects
Occult fecal blood loss associated with VIOXX 25 mg daily,
VIOXX 80 mg daily, ibuprofen 2400 mg per day, and placebo
was avaluated in a study utilizing 5'Cr-tagged red biood cells
in 67 healthy males. After 4 weeks of treatment with VIOXX
25 mg daily or VIOXX 50 mg daily, the increase in the amount
of fecal blood foss was not statistically significant compared
with placebo-treated subjects. in contrast, ibuprofen 2400 mg
per day produced a statistically significant increase in fecal
blood loss as compared with placebo-treated subjects and
VIOXX-treated subjects. The clinical relevance of this finding
isunknown.

Platelets

Muitiple doses of VIOXX 12.5, 25, and up to 375 mg admin-

istered daily up to 12 days had o effect on bieeding time rela-

--- -tive to placebo. Similarly, bleeding time was not altered in a

single dose study with 500 or 1000 mg of VIOXX, There was no

inhibition of ax vivo arachidonic acid- or collagen-induced
platelet aggregation with 12.5, 25, and 50 mg of VIOXX.

- INDICATIONS AND USAGE
VIOXX is indicated:
For relief of the signs and symptoms of osteoarthritis.
For the management of acute paln in adults (see CLINICAL
STUDIES).
For the treatment of primary dysmenorrhea.

CONTRAINDICATIONS o

VIOXX is contraindicated in patients with known hypersan-
sitivity to rofecoxib or any other component of VIOXX.

VIOXX should not be given to patients who have experi-
enced asthma, urticaria, or allergic-type reactions after taking
aspirin or other NSAIDs. Severe, rarely fatal, anaphylactic-tike
reactions to NSAIDs have been reported in such patients {see
WARNINGS, Anaphylactoid Reactions and PRECAUTIONS,
Preexisting Asthma).

WARNINGS
Gastrointestinal (Gl) Effects - Risk of Gl Ulceration, Bleading,
and Perforation

Serious gastrointestinal toxicity such as bleeding, ulcer-
atian, and perforation of the stomach, small intestine or large
intestine, can occur at any time, with or without warning
symptoms, in patients treated with nonsteroidal anti-infiam-

"Gastrointestinal (G1) Effects - Risk of GI Ulceration, Bleeding, _

dose should be usad for the shortest possible duration. For
high risk patients, alternate therapies that do not involve
NSAIDs should be considered.

Studies have shown that patients with a prior history of pep-
tic ulcer disease and/or gastrointestinal bleeding and who use
NSAIDs, have a greater than 10-fold higher risk for developing
a Gl bleed than patients with neither of these risk factors. In
addition to a past history of ulcer disease, pharmacoepidemi-
ological studies have identified several other co-therapies or
co-morbid conditions that may increase the risk for G! bleed-
ing such as: treatment with oral corticosteroids, treatment
with anticoagulants, longer duration of NSAID therapy, smok-
ing, alcoholism, older age, and poor general health status.

Anaphylactoid Reactions

As with NSAIDs in general, anaphylactoid reactions have
occurred in patients without known prior exposure to VIOXX.
in post-marketing experience, rare cases of anaphylactoid
reactions and angioedema have been reported in patients
receiving VIOXX. VIOXX should not be given to patients with
the aspirin triad. This symptomn complex typically occurs in
asthmatic patients who experience rhinitis with or without
nasal polyps, orwho exhibit severe, potentially fatal broncho-
spasm after taking aspirin or other NSAIDs (see CONTRAINDI-
CATIONS and PRECAUTIONS, Preexisting = Asthma).
Emergency help should be sought in cases where an anaphy-
lactoid reaction occurs.

Advanced Renal Disease

No safety information is available regarding the use of
VIOXX in patients with advanced kidney disease. Therefore,
treatment with VIOXX is not recommended in these patients.
If VIOXX therapy must be initiated, close monitoring of the
patient’s kidney function is advisable (see PRECAUTIONS,
Renal Effects).

Pregnancy
In late pregnancy VIOXX shouid be avmded because it may
cause premature closure of the ductus arteriosus.

PRECAUTIONS

General

VIOXX cannot be expected to substitute for corticosteroids
or to treat corticosteroid insufficiency. Abrupt discontinuation
of corticosteroids may lead to exacerbation of corticoste-
roid-responsive illness. Patients on prolonged corticosteroid
therapy should have their therapy tapered slowly if a decision
is made to discontinue corticosteroids.

The pharmacotogicat activity of VIOXX in reducing inflam-
mation, and possibly fever, may diminish the utility of these
diagnostic signs in detecting infectious complications of pre-
sumed noninfectious, painful conditions.

Hepatic Effects

Borderline elevations of one or more liver tests may occurin
up to 15% of patients taking NSAIDs, and notable elevations of
ALT or AST {approximately three of more times the upper limit
of normal) have been reported in approximately 1% of
patients in clinical trials with NSAIDs. These laboratory abnor-
malities may progress, may remain unchanged, or may be
transient with continuing therapy. Rare cases of severe
hepatic reactions, including jaundice and fatal fulminant hep-
atitis, liver necrosis and hepatic failure {some with fatal out-
come) have been reported with NSAIDs. In controlied clinical
trials of VIOXX, the incidence of borderline elevations of liver
1ests at doses of 12.5 and 25 mg daily was comparable to the
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incidence observed with ibuprofen and lower than that
observed with diclofenac. in placebo-controtied trials, approx-
imately 0.5% of patients taking rofecoxib (12.5 or 25 mg QD)
and 0.1% of patients taking placebo had notable elevations of
ALT or AST.

A patient with symptoms and/or signs suggesting liver dys-
function, or in whom an abnormat liver test has occurred,
should be monitored carefully for evidence of the develop-
ment of a more severe hepatic reaction while on therapy with
VIOXX. Use of VIOXX is not recommended in patients with
moderate or severe hepatic insufficiency (see Pharmacokinet-
ics, Special Populations). If clinical signs and symptoms con-
sistent with liver disease develop, or if systemic
manifestations occur (e.g., eosinophilia, rash, etc.), VIOXX
should be discontinued.

Renal Effects

Long-term administratian of NSAIDs has resulted in renal
papiliary necrosis and other renal injury. Renal toxicity has
also been seen in patients in whom renal prostaglandins have
acompensatory role in the maintenance of renat perfusion. In
these patients, administration of a nonsteroidal anti-inflam-
matory drug may cause a dose-dependent reduction in pros-
taglandin formation and, secondarily, in renal biood flow,
which may precipitate overt renal decompensation. Patients
at greatest risk of this reaction are those with impaired renal
function, heart failure, liver dysfunction, those taking diuretics
and ACE inhibitors, and the elderly. Discontinuation of NSAID
therapy is usually followed by recovery to the pretreatment
state. Clinical trials with VIOXX at daily doses of 12.5 and
25 mg have shown renal effects (e.g., hypertension, edema)
similar to those observed with comparator NSAIDs; these
occur with an increased frequency with chronic use of VIOXX
:1:1_} gosses above the 12.5to 25 mg range. {See ADVERSE REAC-

NS.}

Cauytion should be used when initiating treatment with
VIOXX in patients with considerable dehydration. It is advis-
able to rehydrate patients first and then start therapy with
VIOXX. Caution is also recommended in patients with
pre-existing kidney disease (see WARNINGS, Advancsd Renat
Disease).

Hematological Effects

Anemia is sometimes seen in patients receiving VIOXX. In
placebo-controlled trials, there were no significant differences
observed between VIOXX and placebo in clinical reports of
anemia. Patients on long-term treatment with VIOXX should
have their hemoglobin or hematocrit checked if they exhibit
any signs or symptoms of anemia or blood loss. VIOXX does
not generally affect platelet counts, prothrombin time (PT), or
pamal throm boplastm tume {PTT), and does notinhibit platelet

gregati d (see CLINICAL STUDIES,

SpeccalStudyes, Platele(s)

Fluid Retention and Edema

Fluid retention and edema have been observed in some
patients taking VIOXX (see ADVERSE REACTIONS). VIOXX
should be used with caution, and should be introduced at the
lowest recommended dose in patients with fluid retention,
hypertension, or heart failure.

Preexisting Asthma

Patients with asthma may have aspirin-sensitive asthma.
The use of aspirin in patients with aspirin-sensitive asthma
has been associated with severe bronchospasm which can be
fatal. Since cross reactivity, including bronchospasm,
between aspirin“and other nonsteroidal anti-inflammatory
drugs has been reported in such aspirin-sensitive patients,
VIOXX should not be administered to patients with this form
of aspirin sensitivity and should be used with caution in
patients with preexisting asthima.

Information for Patients

VIOXX can cause discomfort and, rarely, mare serious side
effects, such as gastrointestinal bleeding, which may resultin
hospitatization and even fatal outcomes, Although serious Gl
tract ulcerations and bleeding can occur without warning
symptoms, patients should be alert for the signs and symp-
toms of ulcerations and bieeding, and should ask for medical
advice when observing any indicative signs of symptoms.
Patients should be apprised of the importance of this fol-
low-up (ses WARNINGS, Gastrointestinal (Gl} Effects - Risk of
G Ulceration, Bleeding and Perforation).

Patients should promptly report signs or symptoms of gas-
trointestinal ulceration or bleeding, skin rash, unexplained
weight gain, or edema to their physicians.

Patients should be informed of the warning signs and symp-
toms of hepatotoxicity {e.g., nausea, fatigue, lethargy, pruri-
tus, jaundice, right upper quadrant tenderness, and "fiu-like"
symptoms). if these occur, patients should be instructed to
stop therapy and seek immediate medical therapy.

Patients should also be instructed to seek immediate emer-
gency help in the case of an anaphylactoid reaction (see
WARNINGS). R

In late pregnancy VIOXX should be avoided because it may
cause premature closure of the ductus arteriosus.

Laboratory Tests

Because serious Gl tract ulcerations and bleeding can occur
without warning symptoms, physicians should moniter for
signs or symptoms of Gl bleeding.
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Drug interactions

ACE inhibitors: Reports suggest that NSAIDs may diminish
the antihypertensive effect of Angiotensin Converting Enzyme
(ACE} inhibitors. In patients with mild to moderate hyperten-
sion, administration of 25 mg daily of VIOXX with the ACE
inhibitor benazepril, 10 to 40 mg for 4 weeks, was associated
with an sverage increase in mean arterial pressure of about
3 mm Hg compared to ACE inhibitor alone. This interaction
should be given consideration in patients taking VIOXX con-
comitantly with ACE inhibitors.

Aspirin: Concomitant administration of low-dose aspirin
with VIOXX may result in an increased rate of Gl ulceration or
other complications, compared to use of VIOXX alone. At
steady state, VIOXX 50 mg once daily had no effect on the
anti-platelet activity of low-dose {81 mg once daily) aspirin, as
assessed by ex vivo platelet aggregation and serum TXB,
generation in clotting blood. VIOXX is not a substitute for aspi-
rin for cardiovascular prophylaxis.

Cimetidine: Co-administration with high doses of cimeti-
dine {800 mg twice daily] increased the Cpax of rofecoxib by
21%, the AUCq.120n by 23% and the ty; by 15%. These small
changes are not clinicatly significant and no dose adjustment
is necessary.

Digoxin: Rofecoxib 75 mg once daily for 11 days does not
alter the plasma concentration profile or renal elimination of
digoxin after a single 0.5 mg oral dose.

Furosemide: Clinical studies, as well as post-marketing’
observations, have shown that NSAIDs can reduce the natri-
uretic effect of furosemide and thiazides in some patients. This
response has been attributed to inhibition of renal prostaglan-
din synthesis.

Ketoconazole: Ketaconazole 400 mg daily did not have any
clinically important effect on the pharmacokinetics of rofe-
coxib.

Lithium:NSAIDs have produced an elevation of plasma lith-
ium levels and a reduction in renal lithium clearance. Thus,
when VICXX and lithium are administered concurcently, sub-
jects should be observed carefully for signs of lithium toxicity.

Methotrexate: VIOXX 75 mg administered once daily for 10
days increased plasma concentrations by 23% as measured
by AUCqp.z4n, in patients receiving methotrexate 7.5 to 15 mg/
week for rheumatoid arthritis. An eguivalent magnitude of
reduction in methotrexate renal clearance was observed. At
24 hours postdose, a similar proportion of patients treated

. -with methotrexate alone (34%) and sibsequently treated with _
" ‘méthotrexate co-administefed with 75.mg of rafecoxib (88%)

had methotrexats plasma concentrations below the measur-
able limit (5 ng/mL). The effects of the recommended doses
for osteoarthritis (12.5 and 25 mg) of VIOXX on plasma meth-
otrexate levels are unknown. Standard monitoring of metho-
trexate-related toxicity should be continued if VIOXX and
maethotrexate are administered concomitantly.

Oral Contraceptives: Rofecoxib did not have any clinically
important effect on the pharmacokinetics of ethinyl estradiol
and norethindrone.

Prednisone/prednisolone: Rofecoxib did not have any clini-
cally important effect on the pharmacokinetics of predniso-
lone or prednisone.

Rifampin: Co-administration of VIOXX with rifampin
600 mg daily, a potent inducer of hepatic metabolism, pro-
duced an approximate 50% decrease in rofecoxib plasma con-
~ centrations. Therefore, a starting daily dose of 25 mg of
VIOXX should be considered for the treatment of osteoarthri-
tis when VIOXX is co-administered with potent inducers of
hepatic metabolism. ) T

Warfarin: Anticoagulant activity shouid be monitored, par-
ticularly in the first few days after initiating or changing VIOXX
therapy in patients receiving warfarin or similar agents, since
these patients are at an increased risk of bleeding complica-
tions. In single and multiple dose studies in healthy subjects
receiving-both warfarin and rofecoxib, prothrombin time
{measured as INR} was increased by approximately 8% 1o
11%. In post-marketing experience, bleeding events have
been reported, predominantly in the elderly, in association
with increases in prothrombin time in patients receiving
VIOXX concurrently with warfarin,

Carcinogenesis, Mutagenesis, impairment of Fertility
Rofecoxib was not carcinogenic in mice given oral doses up
to 30 mg/kg (male)} and 60 mg/kg (fermnale) (approximately 5-
and 2-fold the human exposure at 25 and 50 mg daily based
on AUCy.»4) and in male and female rats given oral doses upto
8 mg/kg (approximately 6- and 2-fold the human exposure at
25 and 50 mg daily based an AUC_»,) for two years.
Rofecoxib was not mutagenic in an Ames test orina V-79
marnmalian celf mutagenesis assay, nor ctastogenic in a chro-
mosome aberration assay in Chinese hamster ovary (CHO}
cells, inan in vitroand an in vivo alkaline etution assay, or inan
in vivochromasomal aberration test in mouse bone marrow.
Rofecoxib did not impair male fertility in rats at oral doses
up to 100 mg/kg (approximately 20- and 7-fold human expo-
sure at 25 and 50 mg daily based on the AUCp.5,) and rofe-
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coxib had no effect on fertility in female rats at doses up to
30 mg/kg (approximately 19- and 7-fold human exposure at 25
~ and 50 mg daily based on AUCq.34)-

Pregnancy
Teratogenic effects: Pregnancy Category C.

Rofacoxib was not teratogenic in rats at doses up to 50 mg/
kg/day (approximately 28- and 10-fold human exposure at 25
and 50 mg daily based on AUCq.4). There was a slight,
non-statistically significant increase in the overall incidence of
vertebral malformations only in the rabbit at doses of 50 mg/
kg/day (apprbximately 1- or <1-fold human exposure at 25 and
50 mg daily based on AUCq.24). There are no studies in preg-
nant women. VIOXX should be used during pregnancy only if
the potential benefit justifies the potential risk to the fetus,

Nonteratogenic effects: Rofecoxib produced peri-implanta-
tion and post-implantation losses and reduced embryo/fetal
survival in rats and rabbits at aral doses 210 and 276 mgfka/
day, respectively (approximately 9- and 3-fold [rats} and 2- and
<1-fold [rabbits] human exposure based on the AUCq.p4 8t 25
and 50 mg daily). These changes are expected with inhibition
ofprostaglandin synthesis and are not the result of permanent
alteration of female reproductive function. There was an
increase in the incidence of postnatal pup monrtality in rats at
25 mgrkg/day (approximately 5- and 2-fold human exposure
at 26 and 50 mg daily based on AUCg.24). In studies in preg-
nant rats administered single doses of rofecoxib, there was a
treatment-related decrease in the diameter of the ductus arte-
riosus at all doses used (3-300 mg/kg: 3 mg/kg is approxi-
mately 2- and <1-fold human exposure at 25 or 50 mg daily
based on AUC;.54). As with other drugs known to inhibit pros-
taglandin synthesis, use of VIOXX during the third trimester of
pregnancy should be avoided.

Labor and delivery

Rofecoxib produced no evidence of significantly delayed
labor or parturition in females at doses 15 mg/kg in rats
{approximately 10- and 3-fold human exposure as measured
by the AUCg.4 at 25 and 50 mgl. The effects of VIOXX on labor
and delivery in pregnhant women are unknown.

Merck & Co., Inc. maintains a registry 1o monitor the preg-
nancy outcomes of women exposed te VIOXX while pregnant.
Healthcare providers are encouraged to report any prenatal
exposure to VIOXX by catling the Pregnancy Registry at (800)
986-8999.

Nursing mothers

Rofecoxib is excretéd in the milk of lactating rats at concen- '

trations similar to those in plasma. There-was an increase in
-pup mortality and a decrease in pup body weight following
exposure of pups to mitk from dams administered VIOXX dur-
ing lactation. The dose tested represents an approximate 18-
and 6-fold human exposure at 25 and 50 mg based on
AUCq.24. It 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 from VIOXX, a decision should be made
whether to discontinue nursing or to discontinue the drug, tak-
ing into account the importance of the drug to the mother.

Pediatric Use
Safety and effectiveness in pediatric patients below the age
of 18 years have not been evaluated.

© Geriatric Use

Ofthe patients who received VIOXX in osteoarthritis clinical

_trials, 1455 were 65 years of age or older (this included 460

who were 75 years or older). No substantial differences in
safety and effectiveness were observed between these sub-

.. jects and younger subjects. Greater sensitivity of some older

individuals cannot be ruted out. Dosage adjustrment in the eld-
erly is not necessary; however, therapy with VIOXX should be
initiated atthe lowest recommended dose.

In one of these studies (a six-week, double-blind, random-
ized clinical trial), VIOXX 12.5 or 25 mg once daily was admin-
istered 10 174 osteoarthritis patients 280 years of age. The
satety profile in this elderly population was similar to that of
younger patients treated with VIOXX.

ADVERSE REACTIONS

Osteoarthritis

Approximately 3600 patients with osteoarthritis were
treated with VIOXX; approximately 1400 patients received
VIOXX for 6 manths or longer and approximatety 800 patients
for one year or longer. The following table of adverse experi-
ences lists all adverse events, regardiess of causality, occur-
ring in at least 2% of patients receiving VIOXX in nine
controlled studies of 6-week to 6-month duration conducted in
patients with OA at the therapeutically recommended doses
(12.5 and 25 mg), which included a placebo and/or positive
centrol group.
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Clinical Adverse Exparignces occurring in
2 20% of Patients Treated with VIOXX

Placebo  VIOXX  lhuprofen Diclofenac
1250r25mg 2400 mg 150 mg
daily daily daily

iN=783) (N=2829) (N=B47) (N=498}
Body As A Whole/Sita Unspecified

Abdominal Pain 41 34 46 5.8
Asthenia/Fatigue 10 22 20 26
Dizziness 22 34 27 34
infiuanze-Like Disease 31 29 1.8 32
Lower Extremity Edema 11 37 38 34
Upper Respiratory Infection 78 85 5.8 82
Cardiovasciular System
Hypartansion 13 35 30 16
Digestiva System
Diarthea 68 85 7t 106
Dyspepsia 27 35 47 40
Epigastric Discomfort 28 s 92 54
Haarthurm 3% 42 52 48
Nausea 29 5.2 71 74
Eyes, Ears, Noss, And Throat ’
Sinusitis 28 27 18 24
Musculpskoletal System
Back Pain . 18 25 14 28
Nervous System
Headache 15 47 6.1 B0
20w %
28 28 35

The generat safety profile of VIOXX 50 mg QD in OA clinical
trials of up to 6 months {476 patients} was similar to that of
VIOXX at the recommended OA doses of 12.6 and 25 mg QD,
except for a higher incidence of gastrointestinal symptoms
(abdominal pain, epigastric pain, heartburn, nausea and
{Bog;/it)ing)' lower extremity edema (6.3%) and hypertension

L7008},

In the OA studies, the following spontaneous adverse
events occurred in >0.1% to 1.9% of patients treated with
VIOXX regardless of causality:

Body as 3 Whole: abdominal distension, abdominal tender-
ness, abscess, chest pain, cnills, contusion, cyst, diaphrag-
matic hernia, fever, fluid retention, flushing, fungal infection,
infection, laceration, pain, pelvic pain, peripheral edema,

-postoperative pain, syncope, trauma, upper extremity

edema, viral syndrome. . .

Cardiovascular System: angina pectoris, atrial fibriilation,
bradycardia, hematoma, irregular heart beat, palpitation,
yremature ventricular contraction, tachycardia, venous insuf-
iciency.

Digestive System: acid reflux, aphthous stomatitis, consti-
pation, dental caries, dental pain, digestive gas symptoms,
dry mouth, duodenal disorder, dysgeusia, esophagitis, flatu-
tence, gastric disorder, gastritis, gastroenteritis, hematoche-
zia, hemorrhaids, infectious gastroenteritis, aral infection,
oral lesion, oral ulcer, vomiting.

Eyes, Ears, Nose, and Throat: allergic rhinitis, blurred
vision, cerumen impaction, conjunctivitis, dry throat,
epistaxis, laryngitis, nasal congestion, nasal secretion, oph-
thalmic injection, otic pain, otitis, otitis media, pharyngitis,
tinnitus, tonsillitis.

immuns System: allergy, hypérsensitivity, insect bite reac-
tion.

Matabolism and Nutrition: appetite changs, hypercholes-
terolemia, weight gain. o

Muscufoskeletal System: ankle sprain, arm pain, arthralgia,
back strain, bursitis, cartilage traurma, joint swelling, muscu-
lar cramp, muscular disorder, muscular weakness, muscu-
{oskeletal pain, musculoskeletal stiffness, myalgia,
osteoarthritis, tendinitis, traumatic arthropathy, wrist frac-
ture,

Nervous. System: hypesthesia, insomnnia, median nerve
neuropathy, migraine, muscularspasm, paresthesia, sciatica,
somnalence, vertigo.

Psychiatric: anxiety, depression, mentaj acuity decreased.

Respiratory System:asthma, cough, dyspnea, pneumonia,
pulmanasy congestion, respiratory infection.

Skin and Skin Appendages: abrasion, alopecia, atopic der-
matitis, basal cell carcinoma, blister, cellulitis, contact derma-
titis, herpes simplex, herpes zoster, nail unit disorder,
perspiration, pruritus, rash, skin erythema, urticaria, xerosis.

Uragenital System: breast mass, cystitis, dysuria, meno-
pausal symptoms, menstrual_diserder, nocturia, urinary
retention, vaginitis. )

The foliowing serious adverse events have been reported
rarely {estimated <0.1%) in patients taking VIOXX, regardiess
of causality. Cases reported only in the post-marketing expe-
rience are indicated in italics.

Cardiovascular: cerebrovascular accident, congestive
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heart failure, deep venous thrombosis, myocardial infarction,
pulmonary embolism, transient ischemic attack, unstable
angina.

Gastrointestinal: cholecystitis, colitis, colonic malignant
neoplasm, duodenal perforation, duodenal ulces, esephageal
ulcer, gastric lDerforatfon, gastrie ulcer, gastrointestinal bleed-
ing, intestinal obstruction, pancreatitis,

Hemic and lymphatic:lymphoma.
Immune System: anaphylactoid reaction, angiosdema.
Nervous System: aseptic meningitis.

Psychiatric: hallucinations.

Urogenital System: acute renal failure, breast malignant
neoplasm, interstitial nephritis, prostatic malignant neo-
plasm, urolithiasis, worsening chronic renal failure.

in 1-year controiled clinical triais and in extension studies
for up to 86 weeks {appraximately 800 patients treated with
VIOXX for one year or longer), the adverse experience profile
\évas qualitatively similarto that observed in studies of shorter

uration.

Analgesia, including primary dysmenorrhea

A g(roximately one thousand patients were treated with
o in analgesia studies. Al{ patients in post-dental sur-
gery pain studies received only a single dose of study medica-
tion. Patients in primary dysmaenorrhea studies may have
taken up to 3 daily doses of VIOXX, and those in the
post-orthopedic surgery pain study were prescribed 5 daily
doses of VIOXX,

The adverse experience profile in the analgesiastudies was
generally similar to those reported in the ostecarthritis stud-
ies, The fo“ow'mg additional adverse experience,” which
occurred at an incidence of at least 2% of patients treated with
VIOXX, was observed in the post-dental pain surgery studies:
post-dental extraction alveoiitis {(dry socket).

In 1106 patients treated with VIOXX {average age approxi-
mately 65 years) in the post-orthopedic surgery pain study,
the most commonly reported adverse experiences were con-
stipation, fever, and nausea. .
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OVERDOSAGE

No overdoses of VIOXX were reported during clinical trials.
Administration 6f single doses of VIOXX 1000 mgto 6 healthy
volunteers and muitiple doses of 250 mg/day for 14 daysto 75
healthy volunteers did not result in serious toxicity.

In the event of overdose, it is reasanable to employ the
usual supportive measures, e.g., remove unabsorbed mate-
rial from the gastrointestinal tract, employ clinical monitor-
ing, and institute supportive therapy, if required.

ofecoxib is not removed by hemodialysis; it is not known
whether rofecoxib is removed by peritoneal dialysis. :

DOSAGE AND ADMINISTRATION

VIOXX is administered orally. The !owést dose of VIOXX
should be sought for each patient.

Osteoarthritis

The recommended starting dose of VIOXX is 12.5 mg once
daily. Some patients may receive additional benefit by
increasing the dose to 25 mg once daily. The maximum rec-
ommended daily dose is 25 mg.

Management of Acute Pain and Treatment of Primary
Dysmenorrhea

The recommended initial dose of VIOXX is 50 mg once
daily. Subsequent doses should be 50 mg once daily as
needed. Use of VIOXX for more than 5 days in management
of pain has not been studied (see CLINICALSTUDIES, Analge-
sia, including dysmenorrhea).

VIOXX tablets may be taken with or without food.

Oral Suspension

VIOXX Oral Suspension 12.5 mg/5 mL or 25 mg/5 mbL may
be substituted for VIOXX Tablets 12.5 or 25 mg, respectively,
in any of the above indications. Shake before using.

HOW SUPPLIED

No. 3810 - Tablets VIOXX, 12.6 mg, are cream/off-white,
round, shalfow cup tablets engraved MRK 74 on one side and
VIOXX onthe other. They are supplied as follows:

NDC 0006-0074-317 unit of use bottles of 30

NDC 0006-0074-28 unit dose packages of 100

NDC 0006-0074-68 bottles of 100

NDC 0006-0074-82 botties of 1000

NDC 0006-0074-80 bottles of 8000.
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No. 3811 - Tablets VIOXX, 25 mg, are yellow, round, tablets
engraved MRK 110 on one side and VIOXX on the other. They
are supplied as fotlows:

NDC 0006-0110-31 unit of use bottles of 30

NODC 0006-0110-28 unit dose packages of 100

NDC 0006-0110-68 bottles of 100

NDC 0006-0110-82 bottles of 1000

NDC 0006-0110-80 bottles of 8000.

No. 3818 — Tablets VIOXX, 50 mg, are orange, round, tab-
lets engraved MRK 114 on one side and VIOXX on the other.
They are supplied as follows:

NDC 0006-0114-31 unit of use bottles of 30

NDC 0006-0114-28 unit dose packages of 100

NDC 0006-0114-68 bottles of 100

NDC 0006-0114-74 bottles of 500

NDC 0006-0114-81 bottfes of 4000.

No. 3784 - Oral Suspension VIOXX, 12.5 mg/5 mL is an
opague, white to faint yellow suspension with a strawberry
flavor that is easily resuspended upon shaking.

NDC 0006-3784-64 unit of use bottles containing 150 mL
{12.5 mg/s mL).

No. 3785 - Oral Suspension VIOXX, 256 mg/s mL, is an
opaque, white to faint yellow suspension with a strawberry
flavor that is easily resuspended upon shaking. .

NDC 0006-3785-64 unit of use botties containing 150 mL
{256 mg/5 mL).

Storage
VIOXX Tablets:

Store at  25°C{(77°F),  excursians ermitted to
15-30°C (59-86°F). [See USP Controlled Room Temperature.]
VIOXX Oraf Suspension:

Store at  25°C (77°F), excursions permitted to
15-30°C {69-86°F). [See USP Controiled Room Temperature.}
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: ytlme, day or ‘mght,
for all indications

Tablets shown at actual size ’
Therapy should be initiated at the lowest recommended dose.

Selected safety information

Serious Gl toxicity can occUr with or without warning symptoms with NSAle
There are no studies of VIOXX in pregnant women VIOXX should be used dur g

Sy

only if the potentral benefit justriies the potential risk. As with other NSAIDs, VIOXX should
be avoided in late pregnancy as it may cause premature closure of the ductus arteriostis

Serrous renal and hepatrc reactions have been reported with INCAID use.

VIOXX is.not recommended in patients with moderate or severe hepatrc insuffi iciency or in.
patients with advanced kidney disease..

Before prescrrbrng VIOXX, please read the complete Prescnbrng Information
’ enclosed in the pocket.

VIOXX is a registered trademark of Merck & Co. 1
e MERCK . ©2000 Merck & Co, Inc.
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