MEMORANDUM

DATE: April 6, 2005

FROM: John K. Jenkins, M.D.
Director, Office of New Drugs (OND)

and

Paul J. Seligman, M.D., M.P.H
Director, Office of Pharmacoepidemiology and Statistical Science

(OPass)
THROUGH: Steven Galson, M.D., M.P.H.
Acting Director, Center for Drug Evaluation and Research
TO: NDA files 20-998, 21-156, 21-341, 21-042
SUBJECT: Analysis and recommendations for Agency action regarding non-

steroidal anti-inflammatory drugs and cardiovascular risk

Executive Summary

Following a thorough review of the available data we have reached the following
conclusions regarding currently approved COX-2 selective and non-selective non-steroidal
anti-inflammatory drugs (NSAIDs)" and the risk of adverse cardiovascular (CV) events:?

e The three approved COX-2 selective NSAIDs (i.e., celecoxib, rofecoxib, and
valdecoxib) are associated with an increased risk of serious adverse CV events
compared to placebo. The available data do not permit a rank ordering of these
drugs with regard to CV risk.

e Data from large long-term controlled clinical trials that have included a comparison
of COX-2 selective and non-selective NSAIDs do not clearly demonstrate that the
COX-2 selective agents confer a greater risk of serious adverse CV events than non-
selective NSAIDs.

! A list of the non-selective NSAIDs is available on http://www.fda.gov/cder/drug/infopage/cox2/default.htm.

% The degree of COX-2 selectivity for any given drug has not been definitively established, and there is
considerable overlap in in-vitro COX-2 selectivity between agents that have been generally considered to be
COX-2 selective (e.g., celecoxib, rofecoxib, valdecoxib, parecoxib, lumiracoxib, etoricoxib) and older NSAIDs
that have been considered to be non-selective (e.g., diclofenac, ibuprofen, naproxen). For purposes of
simplicity of discussion and comparisons, this document maintains the traditional separation between COX-2
selective and non-selective agents, but our use of this nomenclature should not be considered as FDA
endorsement of such designations.
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e Long-term placebo-controlled clinical trial data are not available to adequately assess
the potential for the non-selective NSAIDs to increase the risk of serious adverse CV
events.

e Pending the availability of additional long-term controlled clinical trial data, the
available data are best interpreted as being consistent with a class effect of an
increased risk of serious adverse CV events for COX-2 selective and non-selective
NSAIDs.

e Short-term use of NSAIDs to relieve acute pain, particularly at low doses, does not
appear to confer an increased risk of serious adverse CV events (with the exception
of valdecoxib in hospitalized patients immediately post-operative from coronary
artery bypass (CABG) surgery).

e Controlled clinical trial data are not available to rigorously evaluate whether certain
patients derive greater relief of pain and inflammation from specific NSAIDs
compared to others or after failing to respond to other NSAIDs.

e The three approved COX-2 selective drugs reduce the incidence of Gl ulcers
visualized at endoscopy compared to certain non-selective NSAIDs. Only rofecoxib
has been shown to reduce the risk of serious GI bleeding compared to a non-selective
NSAID (naproxen) following chronic use. The overall benefit of COX-2 selective
drugs in reducing the risk of serious Gl bleeding remains uncertain, as does the
comparative effectiveness of COX-2 selective NSAIDs and other strategies for
reducing the risk of Gl bleeding following chronic NSAID use (e.g., concomitant use
of a non-selective NSAID and a proton pump inhibitor).

e Valdecoxib is associated with an increased rate of serious and potentially life-
threatening skin reactions (e.g., toxic epidermal necrolysis, Stevens-Johnson
syndrome, erythema multiforme) compared to other COX-2 selective agents and is
the only NSAID with a boxed warning for this adverse event in its approved package
insert. In the absence of any demonstrated advantage over other NSAIDs, the overall
benefit versus risk profile for valdecoxib is unfavorable for marketing.

Based on these conclusions, we recommend the following regulatory actions to further
improve the safe and effective use of these drugs by prescribers, patients, and consumers:

e The agency should ask Pfizer to voluntarily withdraw Bextra (valdecoxib) from the
U.S. market. In the event Pfizer does not agree to a voluntary withdrawal, the
agency should initiate the formal withdrawal procedures; i.e., issuance of a Notice of
Opportunity for Hearing (NOOH).

e The professional labeling for all prescription NSAIDs should be revised to include a
boxed warning highlighting the potential increased risk of serious adverse CV events.
The boxed warning should also include the well described NSAID class risk of
serious, and often life-threatening, Gl bleeding, which is currently contained in a
bolded warning.

e Pending the availability of additional data, the labeling for all prescription NSAIDs
should include a contraindication for use in patients immediately post-operative from
CABG surgery.
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e A class NSAID Medication Guide should be developed to inform patients of the
potential increased risk of serious adverse CV events and the risk of serious Gl
bleeding.

e The labeling for non-prescription NSAIDs should be revised to include more specific
information about potential CV and Gl risks and information to assist consumers in
the safe use of these drugs.

e The boxed warning for Celebrex (celecoxib) should specifically reference the
available data that demonstrate an increased risk of serious adverse CV events and
other sections of the labeling should be revised to clearly reflect these data.

e The agency should carefully review any proposal from Merck for resumption of
marketing of Vioxx (rofecoxib). We recommend that such a proposal be reviewed
by the FDA Drug Safety Oversight Board and an advisory committee before a final
decision is reached.

e The agency should request that all sponsors of non-selective NSAIDs conduct and
submit for FDA review a comprehensive review and analysis of available controlled
clinical trial databases to further evaluate the potential for increased CV risk.

e The agency should work closely with sponsors and other interested stakeholders (e.g.,
NIH) to encourage additional long-term controlled clinical trials of non-selective
NSAIDs to further evaluate the potential for increased CV risk.

Background

Vioxx (rofecoxib) was voluntarily withdrawn from the market by Merck in September 2004
following the observation of an increased risk of serious adverse CV events compared to
placebo in a long-term controlled clinical trial. Subsequent to that action, reports of
additional data from controlled clinical trials became available for other COX-2 selective
NSAIDs that also demonstrated an increased risk of serious adverse CV events compared to
placebo. These new data prompted the agency to conduct a comprehensive review of the
available data and to present the issue for review at a joint meeting of FDA’s Arthritis and
Drug Safety and Risk Management Advisory Committees on February 16-18, 2005.

Following the joint meeting, CDER conducted a thorough internal review of the available
data regarding cardiovascular (CV) safety issues for COX-2 selective and non-selective non-
steroidal anti-inflammatory drugs (NSAIDs). This memorandum summarizes the major
issues considered in that review, our conclusions regarding the interpretation of the available
data, and our recommendations for regulatory actions necessary to further improve the safe
and effective use of these drugs by prescribers, patients, and consumers.

Participants in the CDER review included staff from the Division of Anti-Inflammatory,
Analgesic, and Ophthalmologic Drug Products, the Division of Over-the-Counter Drug
Products, the Offices of Drug Evaluation Il and V, the Office of New Drugs, the Office of
Drug Safety, the Office of Biostatistics, the Office of Pharmacoepidemiology and Statistical
Science, the Office of Medical Policy, the Office of Regulatory Policy, and the Office of the
Center Director. Materials reviewed included the regulatory histories and the NDA and
postmarketing databases of the various NSAIDs, FDA and sponsor background documents
prepared for the Advisory Committee meeting, all materials and data submitted by other
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stakeholders to the Advisory Committee meeting, presentations made at the Advisory
Committee meeting, the discussions held by the Committee members during the meeting,
and the specific votes and recommendations made by the joint Committee.

Summary of available data

The most persuasive evidence in support of an increased risk of serious adverse CV effects
of the COX-2 selective NSAIDs is derived from a small number of long-term placebo- and
active-controlled clinical trials in patients with arthritis or in the disease prevention setting.
We will briefly summarize the available data from the long-term controlled clinical trials for
the three approved and two investigational COX-2 selective agents. We will also briefly
summarize the available data from long-term controlled clinical trials to assess the potential
for increased CV risk for the non-selective NSAIDs. Finally, we will briefly summarize the
available data from observational studies that have sought to assess the potential for
increased CV risk for NSAIDs. We will focus our discussion on the combined endpoint of
death from CV causes, myocardial infarction (MI), and stroke, as that is a widely accepted
endpoint in assessing the benefits and risks of a drug for CV outcomes. It should be noted
that the exact definitions and adjudication procedures for this combined endpoint vary to
some degree across the trials discussed below.

Celecoxib

The strongest data in support of an increased risk of serious adverse CV events for celecoxib
comes from the National Cancer Institute’s Adenoma Prevention with Celecoxib (APC) trial
in patients at risk for recurrent colon polyps. In the APC trial a 2-3 fold increased risk of
adverse CV events was seen for celecoxib compared to placebo after a mean duration of
treatment of 33 months. There was evidence of a dose response relationship, with a hazard
ratio® of 2.5 for celecoxib 200 mg twice daily and 3.4 for celecoxib 400 mg twice daily
compared to placebo for the composite endpoint of death from CV causes, myocardial
infarction (M), or stroke.

The results from the APC trial were not replicated, however, in the nearly identical
Prevention of Spontaneous Adenomatous Polyps (PreSAP) trial. Based on preliminary,
unpublished data presented by the PreSAP investigators at the AC meeting, the hazard ratio
was 1.1 for celecoxib 400 mg once daily compared to placebo for the composite endpoint of
death from CV causes, M, or stroke. It is worth noting that the dosing interval differed
between the APC trial (twice daily) and the PreSAP trial (once daily), although both trials
included a total daily dose of celecoxib of 400 mg. It remains unclear what, if any, role this
difference in dosing interval may have played in the disparate findings between the two
trials.

Another long-term controlled clinical trial of celecoxib versus placebo, the National Institute
of Aging’s Alzheimer’s Disease Anti-Inflammatory Prevention Trial (ADAPT) in patients at

® The hazard rate is a measure of risk per unit of time in an exposed cohort (e.g., the event rate per month).
The hazard ratio is the ratio of the hazard rates from the treatment group relative to the control group, and is
often used to represent the relative risk when the relative risk is constant over time.
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risk for Alzheimer’s disease, also does not appear to have shown an increased risk for
celecoxib 200 mg twice daily compared to placebo for the composite endpoint of death, MI,
or stroke. Preliminary, unpublished data shared with FDA by the ADAPT investigators
showed no increased relative risk for celecoxib compared to placebo.* Finally, there was a
small one-year trial comparing celecoxib 200 mg twice daily to placebo in patients with
Alzheimer’s disease that did not demonstrate a significantly increased risk of serious
adverse CV events, but did show a trend toward more CV events in the celecoxib treatment
arm.

The only available data from a long-term comparison of celecoxib to non-selective NSAIDs
come from the Celebrex Long-Term Arthritis Safety Study (CLASS) in which celecoxib 400
mg twice daily was compared to diclofenac and ibuprofen in approximately 8000 patients
with osteoarthritis or rheumatoid arthritis. No differences were observed for serious adverse
CV events between celecoxib and the two non-selective NSAID comparators in this trial.

The ADAPT trial also included naproxen as an active control and will provide an additional
comparison of celecoxib to a non-selective NSAID when the final study results become
available. Preliminary, unpublished data shared with FDA by the ADAPT investigators
showed that celecoxib was intermediate between placebo (lowest incidence) and naproxen
(highest incidence) for the composite endpoint of death, MI, or stroke.

Rofecoxib

The strongest data from a long-term placebo-controlled trial for an increased risk of serious
adverse CV events with rofecoxib come from the Adenomatous Polyp Prevention on Vioxx
(APPROVe) trial in which rofecoxib 25 mg once daily was compared to placebo for up to
three years. A relative risk of approximately two was seen for rofecoxib compared to
placebo for serious adverse CV events. It is noteworthy that the rofecoxib and placebo CV
event curves in a Kaplan-Meier plot did not appear to begin to separate until after
approximately 18 months of treatment. In contrast to the results seen in APPROVe, two
long-term placebo-controlled trials in patients with early Alzheimer’s disease, including up
to four years of treatment in a small number of patients, did not show a significant difference
in CV events between rofecoxib 25 mg once daily and placebo.

The only long-term controlled clinical trial comparison of rofecoxib to a non-selective
NSAID comes from the Vioxx GI Outcomes Research (VIGOR) trial in which rofecoxib 50
mg once daily was compared to naproxen for up to 12 months. In VIGOR, rofecoxib was
associated with a hazard ratio of approximately two compared to naproxen based on the
composite endpoint of death, MlI, or stroke. In contrast to the findings in APPROVe, in
VIGOR the Kaplan-Meier CV event curves for rofecoxib and naproxen began to separate
after approximately two months of treatment.

Valdecoxib

* Relative risk is defined as the cumulative risk in the treatment group (e.g., number of events per the number
of individuals in this group) divided by the cumulative risk in the control group. The term relative risk is often
used interchangeably with the hazard ratio.
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