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Fred Hassan

President and CEO
Pharmacia Corporation

100 Route 206 North
Peapack, New Jersey 07977

RE: NDA 20-998

Celebrex (celecoxib) capsules
MACMIS ID # 8432

WARNING LETTER

Dear Mr. Hassan:

This Warning Letter concerns Pharmacia Corporation’s (Pharmacia) promotional activities and
materials for the marketing of Celebrex (celecoxib) capsules. Specifically, we refer to
promotional audio conferences given on behalf of Pharmacia' by James McMillen, MD, and
certain materials used to promote Celebrex. As part of its routine monitoring and surveillance
program, the Division of Drug Marketing, Advertising, and Communications (DDMAC) has
reviewed your promotional activities and materials and has concluded that they are false, lacking
in fair balance, or otherwise misleading in violation of the Federal Food, Drug, and Cosmetic Act
(the Act) and applicable regulations. See 21 U.S.C. §§ 331(a) and (b), 352(a), (f), and (n).

You have engaged in repeated promotional activities that minimize the potentially serious risk of
using Celebrex and Coumadin (warfarin) concomitantly. Your minimization of this risk raises
significant public health and safety concerns because it minimizes the risk of significant
bleeding. Your promotional activities that minimize this risk are particularly troublesome
because we have previously objected in two untitled letters to your promotional materials for
Celebrex that, among other violations, minimized the Celebrex / Coumadin drug interaction.
Based upon your assurances that corrective steps had been taken in order to prevent future
violative promotional activities of this type, we considered these matters closed. Despite your
assurances, however, your violative promotion of Celebrex has continued.

"Pharmacia & Upjohn merged with Monsanto Company (parent company of G.D. Searle & Co.) on April 3, 2000
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 Background

Since Celebrex’s approval on December 31, 1998, post-marketing bleeding events have occurred
in patients receiving Celebrex concurrently with warfarin. In fact, these post-marketing bleeding
events ultimately led to the June 10, 1999, “Special Supplement—Changes Being Effected”
labeling supplement. This supplement included a change in the Precautions Section of the
approved product labeling (PI) for Celebrex to inform healthcare professionals about the need to
monitor anticoagulant therapy closely when Celebrex and warfarin are used in combination.
Specifically, the Precautions section of the PI for Celebrex includes risk information that states:

[a]nticoagulant activity should be monitored, particularly in the first few days,
after initiating or changing CELEBREX therapy in patients receiving warfarin or
similar agents, since these patients are at an increased risk of bleeding
complications. . . . in post-marketing experience, bleeding events have been
reported, predominately in the elderly, in association with increases in
prothrombin time in patients receiving CELEBREX concurrently with warfarin.

As a result of this important new risk information bemg added to the PI we requested that you
revise your promotional materials for Celebrex to include this new risk information.
Specificaily, our letter dated June 24, 1999, requested‘that promotional materials for Celebrex
that include presentations about the use of Celebrex with warfarin, or drug interaction
information in general, be revised to include prominent disclosure of the new risk information
related to post-marketing bleeding events. We also informed you that your revised materials
should alert healthcare providers about the need to monitor anticoagulant activity, particularly in -
the first few days, after initiating or changing Celebrex therapy in patients receiving warfarin.
We requested that these revisions be completed no later than thlrty days from the date of our
letter.

In your letter dated July 23, 1999, you stated that revisions were made to your promotional
materials for Celebrex, including the master sales aid. Furthermote, you stated that future
professional journal advertisements for Celebrex would include the new risk information
regarding the interaction between Celebrex and warfarin. !

Promotional Audio Conferences

We have become aware of five promotional audio conferences presented on behalf of Pharmacia
by Dr. James McMillen that are in violation of the Act and its implementing regulations. These
audio conferences were held on March 7, 2000, March 23, 2000, May 2, 2000, May 4, 2000, and
May 16, 2000.

On May 5, 2000, we sent you a written inquiry concerning your involvement with and influence
on the initiation, preparation, development, and publication of audio conferences given by Dr.
McMillen. We also asked you to describe the nature of the relationship between you and Dr.
McMillen. In your response dated May 19, 2000, you stated:

[oJur company policy and operational basis is to require that our speakers follow
the content of our approved slide kit, to not discuss off-label uses in their
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presentations, to adhere to the promotional regulations, and to provide disclosure
of the funding of the program. We did have a report that Dr. McMillen was not
adhering to all of our instructions, and in fact, brought him in to corporate
headquarters in November, 1999, for retraining on these issues. Subsequent to
our meeting with Dr. McMillen, we monitored his speeches and were reassured
that he understood his obligations and was following our company policy.

Desplte your assurances about retraining and monitoring of Dr. McMillen, subsequent programs
by him on your behalf are false or misleading. Our specific objections follow.

Minimizing Celebrex / Coumadin Interaction

_ The statements made during promotional audio conferences identified above minimized the risk
of Celebrex therapy in patients who are also taking Coumadin (warfarin). For example, in your
March 23, 2000, audio conference you stated that there is no drug interaction between Celebrex
and Coumadin. Specifically, you claimed that: ' '

Yes, Celebrex and Vioxx are different compounds. They have different reactions
in the body. They are not interchangeable. Celebrex has shown drug interactions
with lithium and Diflucan. Vioxx has not shown any drug interactions with
lithium and Diflucan. Vioxx has shown drug interactions with Rifampin,
Coumadin, and methotrexate. Celebrex, no drug interactions with those drugs.

Your direct statement that Celebrex does not interact with Coumadin directly contradicts the PI
that clearly states, “...in post-marketing experience, bleeding events have been reported,
predominately in the elderly, in association with increases in prothrombin time in patients
receiving CELEBREX concurrently with warfarin.” As previously stated, the PI for Celebrex
was purposefully changed in response to these post-marketing bleeding events that have resulted
from the concomitant use of Celebrex and Coumadin in order to warn of the very interaction that
your promotion denied.

Your message that Celebrex does not interact with Coumadin is‘reinforced in the audio
conferences by your selective presentation of Vioxx’s (rofecoxib) labeling change regarding its
risks in patients taking Coumadin. Your selective presentation of Vioxx’s labeling change about
its use with Coumadin, and failure to state that Celebrex’s PI was also changed for the same
reason, further implies that Celebrex and Coumadin can be used safely together with no risks. In
addition, your failure to present Celebrex’s labeling change suggests Celebrex is safer than
Vioxx in patients taking Coumadin when such has not been demonstrated by substantial
evidence. This misleading suggestion is further reinforced by your claim during the March 23,
2000, audio conference that, “Celebrex is the non-steroidal of choice if one is needed when a
patient is on Coumadin.”

We note that earlier in your promotional audio conferences before the discussion of Celebrex’s
drug interactions, you state, “Now after 16 million prescriptions were out there for Celebrex
there has been a very rare increase in prothrombin time and bleed in the elderly. So prothrombin
should be monitored....” However, your disclosure that “prothrombin should be monitored”
does not adequately convey the extent to which anticoagulation monitoring is required after
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initiating or changing Celebrex therapy in patients who are taking Coumadin. Additionally, this

disclosure does not correct your misleading message that Celebrex and Coumadm have no drug
interaction.

Minimizing Contraindication

Your promotional audio conferences minimize Celebrex’s contraindication in patients who have
demonstrated allergic-type reactions to sulfonamides. For example, you state that, “...many
other drugs such as Diuril, Hydrodiuril, Hyzaar, Vasoretic are contraindicated in those allergic to
sulfonamides,” and “...if you have used these drugs without worrying about a sulfonamide
reaction, then Celebrex can be no different.” Your suggestion that Celebrex can be safely used
in patients who are allergic to sulfonamides if they have not had allergic reactions to other drugs
that are contraindicated in those allergic to sulfonamides is inconsistent with Celebrex’s labeled
contraindication that states, “CELEBREX should not be given to patients who have
demonstrated allergic-type reactions to sulfonamides.” Therefore, your promotional audio
conferences are misleading because they undermine the risks of Celebrex therapy in patients who
have demonstrated allergic-type reactions to sulfonamxdes and are 1nconslstent with the PI for
Celebrex. o

‘oo

Omission of Important Risk Information

Your promotional audio conferences fail to present other serious and important risks associated
with Celebrex therapy. For example, your promotional audio conferences fail to present
Celebrex’s contraindication in patients who have experienced asthma, urticaria, or allergic-type
reactions after taking aspirin or other NSAIDs. You also fail to present the gastrointestinal (GI)
warning for Celebrex about the possibility of serious GI toxicity such as bleeding, ulceration, or
perforation. Moreover, you fail to present Celebrex’s precautions in patients who have liver and
kidney disease, patient populations in which Celebrex’s use is not recommended such as late
pregnancy, as well as Celebrex’s most common adverse events. '

‘.

Unsubstantiated Comparative Claims

K

You make several unsubstantiated comparative claims throughout your presentations. For
example, you claim that Celebrex is safer, or has fewer side effects, than all available NSAIDs
when used in patients that are on Coumadin. Specifically, in your March 23, 2000 audio
conference, you claim that, “...Celebrex is the non-steroidal of choice if one is needed when a
patient is on Coumadin.” However, Celebrex has not been studied in head-to-head trials
prospectively designed to assess its safety compared to other NSAIDs in patients who are taking
Coumadin. Therefore, your superiority claim that Celebrex is “ the non-steroidal of choice”
when compared to the entire class of NSAIDs is misleading because such has not been
demonstrated by substantial evidence.

In your audio conferences, you claim that, “...going from a dose of 100 mg of Celebrex a day to
an increase of 8 times that dose to 800 mg a day, there was no increase in endoscopic ulcers, no
increase in edema, no increase in blood pressure. This information becomes extremely important
to all of us if you compare this to the Vioxx research data.” Your suggestion that Celebrex is
safer, or has fewer side effects than Vioxx is false or misleading because such conclusions have
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not been demonstrated by substantial evidence. Celebrex has not been compared to Vioxx in
trials prospectively designed to assess these endpoints. -

Another example of your unsubstantiated comparative claims, is your claim that, “...in
rheumatoid arthritic patients taking Celebrex at 200 mg twice a day, this was more efficacious
than 1000 mg of Naprosyn in rheumatoid arthritics.” The study that you cited to support this
superiority claim actually concludes that Celebrex produced improvement in the signs and
symptoms of RA comparable to the improvements produced by Naprosyn. Therefore, your
claimh of Celebrex’s superior efficacy to Naprosyn is false or misleading.

Promotion of Unapproved New Use and Dosing Regimen

Your audio conferences are misleading because they suggest that Celebrex is safe and effective
in the treatment of acute pain. For example, you discuss a 400 patient, 5 day post-orthopedic
surgical pain study comparing Celebrex to hydrocodone plus acetaminophen. You state that the
results of the surgical pain study were that, “...over the first eight hours 200 mg of Celebrex had
a similar onset of action and efficacy to 10 mg of hydrocodone plus. 1000 mg of acetaminophen
single dose. Now over the next five days, the Celebrex-was as effective as the narcotic with less
drop-offs for lack of efficacy and less drop-offs for adverse events.” Celebrex was not approved
for an acute pain indication after review of six studies‘that were submitted to the Agency prior to
Celebrex’s approval. Addltlonally,f_ -
o and were also deemed insufficient to support Celebrex’s effectiveness for the
treatment of acute pain. Therefore, your audio conferences promote an unapproved new use for
Celebrex. :

You also promote an unapproved dosing regimen for Celebrex. For example, you state, ““ In this
[RA] study the dose of Celebrex could go up to 800 mg a day and this accomplished with no
increase in adverse events. Yes, this was one of our hopes for COX-2 technology that you could
double the dose a few times without increasing toxicity.” The approved dosing regimen for
Celebrex for RA however, is 100 to 200 mg twice daily. Therefore, your suggestion that
Celebrex can be safely dosed at 800 mg per day (double the approved dose) promotes an
unapproved dosing regimen and is misleading.

Violative Celebrex Promotional Labeling Pieces

We h‘ave identified a sales aid (CE18586Q)), a four-sided card (CE18528W - YCE18528 W), and
a wall chart entitled, “Commonly Available Sulfur-Containing Drugs” (YCE18591W) that are
false or misleading in violation of the Act for similar reasons as stated above.

Specifically, these materials minimize the importance of Celebrex’s contraindication in patients
who have demonstrated allergic-type reactions to sulfonamides. For example, they indicate that
sulfonamides can generally be grouped into two categories, “antimicrobials” and “others.” They
further state that the antimicrobial sulfonamides have metabolites that may be more likely to:
‘cause primary allergic reactions than the metabolites of the “other” sulfonamide classes, thereby
suggesting Celebrex is less likely to cause primary allergic reactions. However, your claims and
representations that Celebrex is less likely to cause allergic reactions than other sulfur-containing
compounds is inconsistent with Celebrex’s labeled contraindications. Specifically, the PI states,
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“Celebrex should not be given to patients who have demonstrated allergic-type reactions to
sulfonamides.” Therefore, your promotional materials are false or misleading because they
suggest that Celebrex may be used safely in patients who have demonstrated allergic-type
reactions to sulfonamides when, in fact, such is not the case.

Conclusions and Requested Actions

Your promotional activities described above raise significant health and safety concerns in that
they minimize cruciai risk information and promote Celebrex for unapproved new uses. In two
previous unt.tled letters dated October 6, 1999, and April 6, 2000, we objected to your
dissemination of promotional materials for Celebrex that misrepresented Celebrex’s safety
profile by minimizing the updated Celebrex / warfarin risk information and other risks, contained
unsubstantiated comparative claims, and lacked fair balance. Based upon your written
assurances that this violative promotion of Celebrex had been stopped, we considered these
matters closed. Despite our prior written notification, and notwithstanding your assurances,
Pharmacia has continued to engage in false or misleading promotion of Celebrex.

It is our understanding that you have decided to terminate this audio conference series with Dr.
McMillen. Due to the seriousness of your violations and the fact that this behavior has continued
despite your written assurances to the contrary, we request that you provide a detailed response
to the issues raised in this Warning Letter on or before February 15, 2001. This response should
contain an action plan that includes a comprehensive plan to disseminate corrective messages
about the issues discussed in this letter to the audiences that received these misleading messages
This corrective action plan should also include:

1. Immediately ceasing the dissemination of all promotional activities and materials for
Celebrex that contain violations like those outlined in this letter.

2. Issuing a “Dear Healthcare provider” letter to correct false or misleading impressions and
information. This proposed letter should be submitted to us for review. After agreement is
reached on the content and audience, the letter should be disseminated by direct mail to all
healthcare providers who were, or may have been exposed to the violative promotion.

3. A written statement of your intent to comply with “1” and “2” above.

Your written response should be received no later than February 15, 2001. If you have any
questions or comments, please contact the undersigned, Spencer Salis, Pharm. D., or Mark
Askine R.Ph., by facsimile at (301) 594-6771, or at the Food and Drug Administration, Division
of Drug Marketing, Advertising and Communications, HFD-42, Rm. 17B-20, 5600 Fishers Lane,
Rockville, MD 20857. We remind you that only written communications are considered
official.

In all future correspondence regarding this particular matter, please refer to MACMIS ID #8432
in addition to the NDA number.

The violations discussed in this letter do not necessarily constitute an exhaustive list, We are
continuing to evaluate other aspects of your promotional campaign for Celebrex, and may
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determine that additional remedial messages will be necessary to fully correct the false or
misleading messages resulting from your violative conduct.

Failure to respond to this letter may result in regulatory action, including seizure or injunction,
without further notice. '

Sincerely,

Thomas W. Abrams, R.Ph., MBA

Director

Division of Drug Marketing,
Advertising and Communications
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Sulfonamides

* Sulfonamides can generally be grouped into 2 categories, antimicrobials and “others.”
based on metabolic pathways. '

¢ The antimicrobial sulfonamides such as Bactrim™, Septra® and Gantrisin® have
metabolites that may be more likely to cause primary allergic reactions than the
»metabolites of the “other” sulfonamide classes such as diuretics, sulfonylureas, etc." "

* “Sulfa” is a popular term that is broadly used to refer to sulfur-containing
antibiotics and is associated with antimicrobial sulfonamides.'*'s

o N3

CELEBREX is not an antimicrobial; it falls into the “other” group of sulfonamides.

* Many commonly prescribed medications are sulfonamides, including Lasix®,
Hyzaar®, Ziac®, Imitrex® and Glynase® PresTab®.' .

~ Clinical Implications

* CELEBREX is contraindicated in patients who have demonstrated allergic-type
reactions to sulfonamides.

* This contraindication is based on chemical structure.”

* Due to the presence of a sulfonamide moiety on the CELEBREX molecule,
patients who had demonstrated allergic-type reactions to sulfonamides
were proactively excluded from the CELEBREX clinical trials."”

The overall rate of hypersensitivity to all sulfonamide-containing agents in the
YP Y g ag
general population is low, estimated at approximately 3%.4%/820

- * 97% of the general population—the vast majority—are not allergic to
k sulfonamides 5820

Patients who have not demonstrated allergic-type reactions to sulfonamides are
potential candidates for CELEBREX.

Contraindications—CELEBREX is contraindicated in patients with known
hypersensitivity to celecoxib; in patients who have demonstrated allergic-type
reactions to sulfonamides; and in patients who have experienced asthma, urticaria,
or allergic-type reactions after taking aspirin or other NSAIDs.

Serious Gl toxicity can occur with or without warning symptoms with NSAIDs.

In clinical trials, most common side effects of CELEBREX were dyspepsia, diarrhea,
and abdominal pain, and were generally mild to moderate.

References: f. Mandell GL, Petri WA jr. Antimicrobial agents (continued): sulfonamides, trimethoprim-sulfamethoxazole, quinolones, and agents for
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CELEBREX™

{celecoxib capsules)

DESCRIPTION
CELEBREX (celecoxib) is chemically designated as 4-[5-
{4-methylphenyl}-3-({trifluoromethyl)-1H-pyrazol-1-yi}
benzenesulfonamide and is a diaryl substituted pyr-
azole. It has the following chemical structure:

The empirical formuia for celecoxib is
C17H14FaN302S, and the molecular weight is 381.38.

CELEBREX oral.capsules cageain 100 mg and 200 mg
of celecoxib.

The inactive ing| s in CELEBREX les include:
croscarmellose sodium:, edible inks, geiatin, lactose
monohydrate, magnesium stearate, povidone, sodium
lauryt sulfate and titanium dioxide.

CUNICAL PHARMACOLOGY
Mednmsm of Action: CELEBREX is a id

[ anti-

Hepati y: A'ph inetic study in sub-
jects with mild (Child-Pugh Class 1) and (Child-

Table 2

Pugh Class 1l) hepatic impairment has shown that steady-
state celecoxib AUC is increased about 40% and 180%,
respectively, above that seen in healthy control subjects.
Therefore, CSLEBREX capsules should be introduced at
a reduced dose in p: with hepatic impair-
ment. Patients with severe hepatic impairment have not
been studied. The use of CELEBREX in patients with
severe hepatic impairment is not recommended.

Renal Insufficiency: In a cross-study comparison, cele-
coxib AUC was approximately 40% lower in patients
with chronic renal insufficiency {GFR 35-60 ml/min}
than that seen m sub‘ects with normal renat function.
No p was found b GFR and
celecoxib clearance. Pahen(s with severe renal insuffi-
ciency have not been studied.

Drug lateractions
Also see PRECAUTIONS —Drug Interactions.

may occur when cele-
coxib is admmxs(ered together with drugs that inhibit
P450 2C9. n vitro studies indicate that celecoxib is not
an inhibitor of cytochrome P450 2C9, 2C19 or 3A4.
Clinicai studies with celecoxib have identified poten-
tially significant interactions with fluconazole and lithium.
Experience with nonsteroidal antl mllarnmatory drugs
{NSAIDs) the { for i wﬂl-

Studies in OA and RA Patients
3 Month Studies

Study 1 {n=1108} Study 2 in=1049)
Placebo 23% (5N | 2.0% (4/200)
Celebrex 50 mg BID 3.4% {8/233) -
Celebrex 100 mg BID 3% (77221 4.0% (9/223)
Celebrex 200 mg BIO £.9% (13/221) 2.7% (6/219)
Celebrex 400 mg BID - 4.1% (8197}

Naproxen 500 mg 8ID  16.2% (34/210)*

“p<0.05 vs all other treatments

17.6% (3772101

Figure 2 and Table 3 summerize data from two 12-week
studies that i in whom ine endo-
scopies revealed no ulcers. Patients underwent interval
endascopies every 4 weeks to give information on ulcer
risk over time.

Figure 2
C ive lncid . of G duod

| Ulcers Based
o 4 Serial Endoscopies aver 12 Weeks

| Ulcers from Endoseop«: i

CELEBREX s lndtcated :

11 For relief of the signs and svmptoms of '
osteoarthritis.

2) For relief of the signs and symptoms of rheumatoid
arthritis in adults.

CONTRAINDICATIONS

CELEBREX is contraindicated in patients with known
hypersensitivity ta celecoxib.

CELEBREX should not be given to patients who have
demonstrated ‘allergic-type reactions to sulfonamides.

CELEBREX should not be given Lo patients who have
experienced asthma, urticaria, or allergic-type reactions
after taking aspirin or other NSAIDs. Severe, rarely fatal,
anaphytactic-like reactions to NSAIDs have been
reported in such patients (see WARNINGS —Anaphy-
lactoid Reactions, and PRECAUTIONS -~Preexisting
Asthma}.

WARNINGS

Gastrointestinal (Gl) Effects —Risk of Gl Ulceration,
Bleeding, and Perforation

Serious gastrointestinal toxicity such as bleeding, uicer-
ation, and perforation of the stomach, small intestine
or large intestine, ¢an occur at any time, with or
without warning: symptoms, in patients- treated with
nonsteroidal anu nnﬂamma(ory drugs (NSAIDs) Minor
upper g b . such as d ia, are

furosefmde and ACE inhibitors. The effects of cel

mﬂamma(ory drug (ha! hibi ti-i
and ivities in animal models
The mechanism of acuen of CELEBREX lS belleved to be
due to inhibition of p , primarily
h Jooxyg 2 (COX 2), and at ther-

via inhibition of
apeutic coneentrauons in humans, CELEBREX does not
inhibit the cyclooxygenase-1 (COX-1} isoenzyme.

Phamuo'oklnctiuz

Peak plasma levels of cel ib occur i y3

on the and/or pha Y ics of
glyburide, & | ytoin, and
b have been studied in vrvo and clinically
P i have not been found.
CLINICAL STUDIES
Osteoarthritis {OA}: CELEBREX has demonstrated signif-
icant ion in joint pain to placebo. CELE-

BREX was evaluated for trsatmen( of the signs and the
symptoms of OA of the knee and hlp in approxtmately

4,200 tacebo- and clinical
trials of up to 12 weeks dumt«m In patients with OA,
treatment with CELEBREX 100 mg 8ID or 200 mg QD

hrs after an oral dose. Both peak plasma levels (Cm.,(]
and area under the curve (AUC) are roughty dose pro-
portionat across the clinical dose range of 100-200 mg
studied. At higher doses, under fasting conditions, there
is a less than proportional increase in Cmax and AUC
which is thought to be due to the low solubility of the
drug in media. of the low solubilit

absolute bioavailability studies have not been con-

in imp: in WOMAC ¢ Ontario
and McMaster Universities} osteoanhrms index, a com-
posite of pain, stiffs and in OA.

{n three 12-week studies of pain accompanying OA flare,
CELEBREX doses of 100 mg BID and 200 mg 8iD pro-
vided significant reduction of pain within 24-48 hours
of initiation of dosing. At doses of 100 mg BID or 200
mg BID the effectiveness of CELEBREX was shown to be
similar to that of naproxen $00 mg BID. Doses of 200

ducted. With muttiple dosing, steady state di

mg BID p benefit above that seen

Patlants with Endoscople Ulcer (%)

*p<0.001 vs naproxen

C=Celecoxity 200 mg BID
N=Naproxen 500 mg 8ID

*¢p<0.001 vs ibuprofen

D=Diclofenac 75 mg BID
| =lbuprofen 800 mg TID
Table 3
Incidence of Gastroduodenat Ulcers from 3-Month
Serial Endoscopy Studies in OA and RA Patients

o Week 4 Week 8 Woek 12 Final
are reached on or before day S. with 100 mg BID. A (otal dallv dose of 200 mg has been Pym——
The phar of cel in a shown to be equally eff 2““.' "= 0% 22%  15%  15%
group of healthy sub.ecls are shown in Table 1. 100 mg BID or 200 mg QD. 200 ex 5218 P 1961 o
mg BID  (10252)*  (5/227]° {196 (201266}
Rheumatoid Arthritis (RA): CELEBREX has d
Table 1 significant ion in joint and joint Nap 19.0% 14.2% 9.9%  34.6%
Summary of Single Dose (200 mg) Dlsposmon swelling compared to plaeebo CELEBREX was evaluated 500 mg BID 47/247)  (26/182) (1401411 (89/257)
Kinetics of C. in Healthy S for treatment of the signs und symptoms of RA in ot n1062) -
Mean (%CV) PK Parameter Values 2,100 bo- and active- w:: n= so% ren 1e% 0%
Coee oo/l Tow v _Efectvet v VeslU__ GLIRLW  controlled clinical trials of up o 24 weeks in duration. rex p - ’ :
n 200mg BID (133371 (729611 (52741t (2573561t
70508 280371 112031 4294 27(e  CELEBREX was shown to be superior to pl in these
- - — studies, usmg the ACR20 R d lndex, a p 5.1% 33% 2.9% 8.7%
1Subjects under fasting canditions (n=36, 19-52 yrs.) of clinical, Y. and functi in RA. 7S mg BID (18/350)  (10/306)  (8/278) (36/372)
Food Effects OE‘EI"“"‘ ";"‘ of 100 ":\%BJD :"" 200 mg B'Db‘l”"e huprofen 13.0% 62%  96%  233%
When CELEBREX capsules were taken with a high fat  S'Milar in effectiveness and both were comparable o “ggg i o'mip (423231 (1572411 (21219) (787334

meal, peak plasma levels were delayed for about 1 to
2 hours with an increase in total absorption {AUC} of
10% to 20%. Coadministration of CELEBREX with an alu-
minum- and magnesium-containing antacid resulted in
a reduction in plasma celecoxib concentrations with a
decrease of 37% in Cenax and 10% in AUC. CELEBREX
capsules can be administered without regard to the
timing of meals.

Distribution

in healthy subjects, celecoxib is highly protein bound
(~97%!} within the clinical dose range. In vitro studies
indicate that celecoxib binds primarily to albumin and,
to a lesser extent, ar-acid glycoprotein. The apparent
volume of distribution at steady state (Vss/F) is approx-
imately 400 L, sugges(mg extensive distribution into the
tissues. Cel. ib is not p ially bound 1o red
blood cells.

Metabolism

Celecoxib metabolism is primarily mediated via cyto-
chrome P450 2C8. Three metabolites, a primary alcohol,
the corresponding carboxylic acid and its glucuronide
conjugate, have been identified in human plasma. These
metabolites are inactive as COX-1 or COX-2 inhibitors.
Patients who are known or suspected to be P450 2C9
poor metabolizers based on a previous history should
be administered celecoxib with caution as they may
have abnormally high plasma levels due to reduced
metabolic clearance.

Excretion

Celecoxib is eliminated predominantly by hepatic metab-
ofism with little {<3%) unchanged drug recovered in the
urine and feces. Following a single oral dose of radio-
labeled drug, approxi ty 57% of the dose was
excreted in the feces and 27% was excreted into the urine.
The primary metabalite in both urine and feces was the
carboxylic acid metabolite (73% of dose) with low
amounts of the glucuronide also appearing in the urine.
it appears that the low solubility of the drug prolongs
the absorption process making terminal half-life {1172}
determinations more variable. The effective half-life is
approximately 11 hours under fasted conditions. The
apparent plasma ctearance {CLF) is about 500 mU/min.

Special Populations

Geriatric: At steady state, elderly subjects {(over 65
years old} had a 40% higher Cmax and a 50% higher
AUC compared to the young subjects. In elderly
females, celecoxib Cmax and AUC are higher thaa those
for elderly males, but these increases are predominantly
due to lower body weight in elderly females. Dose
adjustment in the elderly is not generally necessary.
However, for patients of less than 50 kg in body weight,
initiate therapy at the lowest recommended dose.

Pediatric: CELEBREX capsuies have not been investi-
gated in pediatric patients below 18 years of age.
Race: Met: tysis of ph ki studies has
suggested an approxnmately 40% higher AUC of cele-
coxib in Blacks compared to Caucasians. The cause and
clinical significance of this finding is unknown.

naproxen 500 mg BID.

Although CELEBREX 100 mg BID and 200 'mg BID pro-
vided similar overall effectiveness, some patients
derived additional benefit from the 200 mg BiD dose.
Doses of 400 mg BID provided no additional benefit
above that seen with 100-200 mg BID.

Special Studies

Gastrointestinal: Scheduled upper Gl endoscopic eval-
uations were performed in over 4,500 arthritis patients
whao were enrolled in five controlled randomized 12-24
week trials using active comparatcrs. two of wirich also
i 4 b is. Twel K end i

*PR0.05 Celebrex vs. naproxen based on interval and cumulative
anciyses

1p<0.05 Celebrex vs. ibuprofen based on interval and cumulative
anatyses

One randomized and double-blinded 6-month study
in 430 RA patients was conducted in which an endo-
scapic examination was performed at 6 months. The
results are shown in Figure 3.

Figure 3
Prevalence of Endoscopically Observed

ulcer data are ilable on 1,400
and 24 week endoscopic ulcer data are available on 184
patients on CELEBREX at doses ranging from 50-400 mg
BID. In all three studies that included naproxen 500 mg
BID, and in the study that included «buprolen 800 mg
TlD CELEBREX was i with a Y sig-
tower incid of ulcers over the
study period. Two studies compared CELEBREX with
du:lo(enac 75 mg BID; one study revealed a stansucally

G duod: Ulcers after Six Months of Treatment
in Patients with Rheumatoid Arthritis

and may also occur at any time dunng NSAID
therapy. Therefe and pati should
remain alert lu( ulceralbon and bleedmg, even in the
of Gl tract Patients should
be informed about the signs and/or symptoms of
serious Gl toxicity and the steps to take if they occur.
The utility of periodic 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
t has been d that upper Gl
ulcers 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
pauens tvea(ed for one year. These trends continue
thus, i g the likelihood of ping a serious
Gl event at sorne time during the course of therapy.
However, even short-term therapy is not without risk.

{t is unclear, at the present time, how the above rates
apply to CELEBREX {see CUNICAL STUDIES — Special
Studies). Among 5,285 patients who received CELEBREX
in controlled clinical trials of 1 t0 6 months duration
{most were 3 month studies} at a daily dose of 200 mg
or more, 2 (0.04%) experienced significant upper Gl
bleeding, at 14 and 22 days after initiation of dosing.
Approximately 40% of these 5,285 patients were in
studies that required them to be free of ulcers by endo-
scopy at ﬁtudy entry. Thus it is unclear if this study pop-
ulahon |s representative of the general population.

[} 2! studies req d to P: the
mcidence of serious, clinically significant upper Gt
adverse events in patients taking CELEBREX vs. com-
parator NSAID products have not been performed.

NSAIDs should be prescribed with extreme caution in
pat:ems wnh a prior history of ulcer disease or gastro-

di Most reports of fatal
Gl events are in elderly or debilitated patients and there-
fore special care should be taken in treating this popu-
{ation. To minimize the potential risk for an adverse Gl
event, the lowest effective dose should be used for the
shortest possible duration. For high risk patients, alter-
nate therapies that do not involve NSAIDs should be
considered.

Studies have shown that patients with a prior history
of peptic uicer disease and/or gastrointestinal bleeding
and whao 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, pharmacoepidemiological studies have identi-
fied several other co-therapies or co-morbid conditions
that may increase the risk for Gl bleeding such as:treat-
ment with oral corticosteroids, treatment with anti-

I; longer ion of NSAID therapy. smoking,

.

N

3

higher p ! of ulcers in

the diclofenac group at the study endpoln( 6 mon(hs
on treatment), and one study no y
b {ati d ~

significant difference
ulcer incidence rates in the diclofenac and CELEBREX
groups aher 1,2, and 3 months of treatment. There was
no b the incis of
gastroduodenal uicers and the dose of CELEBREX aver
the range studied.

£

-

Patients with Endoscaple Ulcer (%)

N

o

alcoholism, older age, and poor general health status.
Anaphylactoid Reactions

‘As with NSAIDs in general, anaphylactoid reactions may

occur in patients without known prior exposure to CELE-
BREX ln post markeung expenence, very rare cases of

and gioedema have been
repuﬂed in patients receiving CELEBREX. CELEBREX
should not be given to patients with the aspirin triad.
This symptom complex typically occurs in asthmatic
patients who experience rhinitis with or without nasal
polyps, or who exhibit severe, potentially fatal broncho-
spasm after taking aspirin or other NSAIDs (see
CONTRAIND(CATIONS and PRECAUTIONS — Preexisting
Asthma). Emergency help should be sought in cases
where an anaphylactoid reaction occurs.

Advanced Renal Disease
No information is available regarding the use of CELE-
BREX in patients with advanced kidney disease. There-

. ) e Celebrex Dictatenac SR
Figure 1 and Table 2 summarize the incidence of 200 mg BI0 75 mg BID
endoscoplc ulcers in two 12- week s(ud|es that enrolled e 5
in whom baseli " o different from Celebrex; p<0.001
uloers The carrelation between findings of d
studies, and the relative incidence of clinically serious

Figure 1 upper Gi events that may be observed with different

tncid. of E Observed duod. 1 ppe! a Y obse wi

Ulcers after 12 Weeks of Treatment

30

products, has not been fully established. Serious clini-
cally significant upper Gl bleeding has been observed
in patients receiving CELEBREX in controfled and open-
labeled trials, albeit infrequently {see WARNINGS —

nts with Endoscopic Ulesr (%}

Neproxen
500 mg #10)

ND =Nat Done
* Significantly different feom all other treatments; p<0.05.
Celebml 100 neg BID and 200 my QD. BID are the recommended

Thes: studies were not powered 10 compare the endascopic ulcer
rates of Celebrex vs. placebo.

Study 1: placebouloeruie-z:%

Study 2: placebo uicer rate = 2.0%

Gastrois inal [Gl] effects). Prospective, long-term
studies required to compare the incidence of serious,
clinically significant upner Gi adverse events in patients
taking CELEBREX vs. comparator NSAID products have
not been performed.

Use with Aspirin: App 11% of p {440/
4,000} enrolied in 4 of the 5 endoscopic studies were
taking aspirin (5325 mg/day). In the CELEBREX groups,
the ulcer rate app d to be hngher ln
aspirin users than in non-users. However, the ir

fore, with CELEBREX is not recommended in
these patients. If CELEBREX therapy must be initiated,
close monitoring of the patient's kidney function is
advisable {see PRECAUTIONS —Renal Effects).

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

PRECAUTIONS

General: CELEBKEX cannot be expected to substitute for
carticosteroids or to treat corticosteroid insufficiency.
Abrupt discontinuation of corticosteroids may lead to
exacerbation of corticostercid-responsive illness.
Patients on prolanged corticosteroid therapy’ should
have their therapy tapered slowly if a8 decision is made
to discontinue corticosteroids.

rate of uicers in these aspirin users was less than the
endoscopic ulcer rates observed in the active com-
parator groups, with or without aspirin.

Platelets: In clinical trials, CELEBPEX at singte doses up
to 800 mg and multiple doses of 600 mg BID for up to 7
dayz duration (higher than recommended therapeutic
doses) had no effect on platelet aggregation and bieed-
ing time. Comparators {naproxen 500 mg BID, ibuprofen
800 mg TID, diclofenac 75 mg BID) stgmllcanllv reduced
platelet aggregation and prol ing time.

The ph. | activity of CELEBREX in reducing
inflammation, and possibly fever, may diminish the utility
of these diagnostic signs in de(ecung infectious com-
painful conditions.
Hepatic Effects: Borderline elevations of one or more
liver tests may occur in up to 15% of patients taking
NSAIDs, and notable elevations of ALT or AST (approx-
imately three or more times the upper limit of normai}
have been reported in approximately 1% of patients i
clinical triats with NSAIDs. These laboratory abnormal-
ities may progress, may remain unchanged, or may be

vs of pri d noni




~
‘wh‘; continuing therapy. Rare cases of severe
. including ji ice and fatal ful
Jtis, liver necrosis and hepatic failure {some with
. outcome} have been reported with NSAIDs. In con-
Jlled clinical trials of CELEBREX, the incidence of
sorderline alovations of liver tests was 6% for CELEBREX
and 5% for placebo, and approxi ty 0.2% of p.

Aspirin: CELEBAEX can be used with low dose aspirin.
However, concomitant administration of aspirin with
CELEBREX may result in an increased rate of Gl ulcera-
tion or other complications, compared to use of CELE-
BREX alone {see CLINICAL STUDIES —Special Studies —
Gastrointestinal ). Because of its lack of platelet effects,
CELEBREX is not a substitute for aspirin for cardio-

., an
taking CELEBREX and 0.3% of taking pl
had notable elevations of ALT and AST.

A patient with symptoms and/or signs suggesting
liver dysfunction, or in whom an abnormal liver test has
occurred, should be monitored carefully for evidence of
the development of a more severe hepatic reaction
while on therapy with CELEBREX. {f clinical signs and
symptoms consistent with liver disease develop, or if

i i i occur leg., inophilia, rash,
etc.), CELEBREX should be discontinued.
Renal Effects: Long-term administration of NSAIDs has
resulted in renal papillary necrosis and other renal
injury. Renal toxicity has also been seen in patients in
whom renal pr dins have a y role

in the maintenance of renal perfusion. In these patients,

ti-infls

ation of a WTatory drug
may cause a dos_edependen(?duclio'n in prostaglan-
din formation and, secondaril ly. in renal blood flow,
which may precipitate overl 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
elderty, Discontinuation of NSAID therapy is usually fol-
lowed by recovery to the pretreatment state. Clinical
trials with CELEBREX have shown renal effects similar
to those observed with comparator NSAIDs.

prepghylaxis.

Fluconazole: Concomitant administration of fluconazole
at 200 mg QD resulted in a two-fold increase in celecoxib
plasma concentration. This increase is due to the inhibi-
tion of celecoxib metabolism via P450 2C9 by flucona-
zole {see Phar kinetics —Metabolism). CELEBREX
should be introduced at the lowest ded dose

Of the CELEBREX treated patients in

controlled trials, ap- ’

Other serious
{<0.1%), regardi of

y: The fi ing serious
events have occurred rarely in patients, taking

P y 4,250 were pati with OA, app: Y
2,100 were patients with RA, and approximately 1,050
were patients with post-surgical pain. More than 8,500
patients have received a total daily dose of CELEBREX of

CELEBREX.

Cardi S

: Syncope, heart failure, ven-
ricular fibrillation, pulmonary embolism, cerebrovascu-
. VA pé

200 mg (100 mg BID or 200 mg QD) or more, includi
more than 400 treated at 800 mg (400 mg BID). Approx-
imately 3,900 patients have received CELEBREX at these
doses for 6 months or more; approximately 2,300 of
these have received it for 1 year or more and 124 of
these have received it for 2 years or more.

Adverse events from controlled trials: Table 4 lists all

in patients receiving fluconazole.

Lithium: In a study conducted in heatthy subjects, mean
steady-state lithium plasma levels increased approxi-
mately 17% in subjects receiving lithium 450 mg BID
with CELEBREX 200 mg BID as compared to subjects
receiving lithium alone. Patients on lithium treatment

d events, reg: of occyreing in
=2% of patients receiving CELEBREX from 12 controlled
studies conducted in patients with OA or RA that
included a placebo and/or a posi control group.

. Table 4
Adverse Events Occurring in 2% of Celebrex Patients

t

lar peripheral gang ,

Gastrointestinal: Intestinal obstruction, intestinat perfo-

ration, gastrointestinal bleeding, colitis with bleeding,
h perforation, p itis, ch ithiasis, ileus

Hemic and lymphatic: Thrombocytopenia

Nervous system: Ataxia

Renal: Acute renal faiiure

General: Sepsis, sudden death

. OVERDOSAGE
Symptoms following acute NSAID overdoses are
usuaily limited to lethargy, drowsiness, nausea, vomit-
ing, and epigastric pain, which are generally reversible
with supportive care. Gastrointestinal bleeding cazn
occur. Hypertension, acute renal failure, cespiratory
depression and coma may occur, but are rare. Ana-
phylactoid reactions have been reported with thera-

Caution should be used when g 1t
with CELEBREX in patients with considerable dehydra-
tion. it is advisable to rehyd, i first and then

Y 2

start therapy with CELEBREX. Caution s also recom-
ded i i with p isting kidney disease

(see WARNINGS - Advanced Renal Disease}.

H peal Effects: A ia is i seen in

patients receiving CELEBREX. In controlled clinical trials

the incidence of anemia was 0.6% with CELEBREX and

0.4% with placebo. Patients on long-term t with

CELEBREX should have their h. lobin or h it
checked if they exhibit any signs or symptoms of
anemia or blood foss. CELEBREX does not generally
affect platelet counts, prothrombin time (PT), or partial
thromboplastin time (PTT), and does not appear to

inhibit platetet aggreg at ind dosages (See
CLINICAL STUDIES — Special Studies — Platelets).

Fluid Retention and Edema: Fluid retention and edema
have been observed in some patients taking CELEBREX
(see ADVERSE REACTIONS). Therefore, CELEBREX
should be used with caution in patients with fluid reten-
tion, 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

ivity, i ing bronchosp b aspirin and
other i ti-infl y drugs has been
reported in such aspirin-sensitive patients, CELEBREX
should not be administered to patients with this form
of aspirin sensitivity and should be used with caution
in patients with preexisting asthms.

Information for Patients: CELEBREX can cause discom-
fort and, racely, more serious side effects, such as
gastrointestinal bleeding, which may result in hospitai-
ization and even fatal autcomes. Although serious GI
tract ulcerations and bleeding can occur without
waming symptoms, patients should be alert for the
signs and symptoms of ulcerations and bleeding, and
should ask for medical advice when observing any
indicative signs or symptoms. Patients should be
apprised of the importance of this follow-up (see
WARNINGS — Risk of Gastrointestinal Ulceration, Bleed-
ing and Perforation).

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

Patients should be informed of the warming signs and

Y of h icity (e.g., nausea, fatigue,
lethargy, pruritus, jaundice, right upper quadrant ten-
derness, 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
emergency help in the case of an anaphylactoid reac-
tion {see WARNINGS).

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

Laboratory Tests: Because serious Gl tract ulcerations
and bleeding can occur without warning symptoms,
physicians should monitor for signs or symptoms of Gl

bleeding.
During the controlled clinical trials, there was an in-
incids of hyperch ia in i receiv-

ing cel p: with pati on placebo. Other
laboratory abnormalities that occurred more frequently
in the i receiving cel, included hypophos-
phatemia, and elevated BUN. These laboratory abnor-
malities were also seen in patients who received com-
parator NSAIDs in these studies. The clinical signifi-
cance of these abnormalities has not been established.

Drug Interactions

: Cels il is predominantly medi-
ated via cytochrome P450 2C9 in the liver. Co-adminis-
tration of celecoxib with drugs that are known to inhibit
2C3 should be done with caution.

In vitro studies indi that cel ib, atthough not

@ substrate, is an inhibitor of cytochrome P450 206.
Therefore, there is a potential for an i vivo drug inter-
action with drugs that are metabolized by P450 2D6.
ACE-inhibitors: Reports suggest that NSAIDs may
diminish the zntihypertensive effect of Angiotensin
Converting Enzyme {ACE) inhivitors. This interaction
should be given consideration in patients taking CELE-
8REX concomitantly with ACE-inhibitors.
Furosemide: Clinical studies, as well as pos: Marketing
observations, have shown that NSAIDs can reduce the
natriuretic effect of furosemide and thiazides in some
patients. This response has been attributed to inkibition
of renal prostaglandin synthesis.

of NSAIDs, and may occur following

Patients should be managed by symptomatic and
supportive care foliowing an NSAID overdose. There are
no specific antidotes. No information is available

garding the of cel ib by h dialysis, but
based on its high degree of plasma protein binding
{>97%} dialysis is unlikely to be useful in overdose.
Emesis and/or activated charcoal (60 to 100 g in adutts,
1to 2 g/kg in children} and/or osmotic cathartic may be
indicated in patients seen within 4 hours of ingestion
or following a large dose. Forced

3 ization of urine, h ysis, or hemo-
perfusion may. not be useful due to high protein

DOSAGE AND ADMINISTRATION
The lowest dose of CELEBREX should be sought for each

Ostecarthritis: For relief of the signs and symptoms of
thri ded oral dose is 200 mg per
day administered as a single dose or as 100 mg twice

Rheumatoid arthritis: For relief of the signs and symp-
toms of rheumatoid arthritis the recommended oral
dose is 100 to 200 mg twice per day.

HOW SUPPUIED

should be closely monitored when CELEBREX is intro- Celebrex Placebo Naproxen Buprofen Diclofenac
duced or withdrawn. Rartinhn g W€D Mg T T 8D
Methotrexate: In an interaction study of rheumatoid N-Ald6) IN=18641 N=13651 IN387)  (N=345) peutic ir
arthritis patients taking methotrexate, CELEBAEX did not Gestrointestinal an overdose.
have a significant effect on the pharmacokinetics of Abdominal pain  4.1% 28% 17% 9.0% 9.0%
ue’r';"“e"a‘e' | nould b ,  Diehes 56%  3E% L% 93%  58%

‘arfarin: Anticoagulant activity shoul e monitored, "
particularly in the first few days, after initiating or Eys aM% 6z 2% we% 8%
changing CELEBREX therapy in (0 iving warfa- ' 2% 10% 3.6% 4% 35%
rin or similar agents, since these patients are at an  Nausea 5% - 42%  60% 4% 67%
i d risk of bleeding licati The effect of Body as a whole

| ib on the I effect of warfarin was  ga pain 2.8% 16% 2.2% 26% 0.9%
studied in a group o: healthy subjects racgiving daily Peripheral edema  2.1% 1% 21% 1.0% 35% with
doses of 2 to § mg of warfarin. In these su jects, cele- _ N w! o
coxib did not alter the anticoagulant effect of warfarin  Ijufy-accidental  2.9% 3% 3% 6% 32%
as determined by prothrombin time. However, in post-  Central and peripheral nervous system <
marketing experience, bleeding events have been  Diziness L20% LT%  26% 1I%  23% binding.
reported, predominantly in the elderly, in association Headache 158%  202%  145% 155%  15.4%
with i in proth in time in pati iving .
CELEBREX concurrently with warfarm.. » fasomnia 23% 23% 29% 3% 4% patient.
C i i P of fertility:
Cel, ib was not g in rats given oral doses  fespiratory is the
up to 200 mg/kg for males and 10 mg/kg for females Pharyngitis 3% 1% 7% 16%  26%
{approximately 2- to 4-fold the human expasure as mea-  Rhinitis 2.0% 13% 24% 2.3% 0.6% per day.
sured by the AUCo-24 at 200 mg BID) or in mice given Sinusitis 5.0% 43% 0% 5.4% 5.8%
oral doses up to 26 mg/kg for males and 50 mg/kg for U irato
femat pproxi Yy equal to human exposure as :::g i’n‘ls::‘lion'y BI%  67% 99%  98%  99%
measured by the AUCo-24 at 200 mg BID) for two years. N

Celecoxib was not mutagenic in an Ames-test and a  Skin

Rash 22% 21% 1% 1.3% 1.2%

mutation assay in Chinese hamster ovary (CHO) cells,
nor ic in a chr b ion assay in
CHO cells and an in vivo micronucleus test in rat bone
marrow.

Celecoxib did not impair male and female fertility in
rats at oral doses up to 600 mg/kg/day {approxi

In placebo- or active-controlled clinical trials, the dis-

continuation rate due to adverse events was 7.1% for

patients receiving CELEBREX and 6.1% far patients
iving pl

11-foid human exposure at 200 mg BID based on the
AUCqg.24}.
Pregnancy
Te ic effects: P y Category C. Celecoxib
was not teratogenic in rabbits up to an oral dose of 60
mg/kg/day (equal to human exposure at 200 mg BID as
measured by AUCg_24); however, at oral doses 2150
mg/kg/day (approximately 2-fold human exposure at
200 mq BID as measured by AUCp_24}, an increased inci-
dence of fetal alterations, such as ribs fused, sternebrae
fused and sternebrae misshapen, was observed. A dose-
dependent increase in diaphragmatic hernias was
observed in one of wo rat studies at oral doses >30
mg/kg/day (approximately 6-fold human exposure
based on the AUCo_za at 200 mg BID). There are no
studies in pregnant women, CELEBREX should be used
during pregnancy only if the potential benefit justifies
the potential risk to the fetus.
N ic effects: C produced pre-implan-
tation and post-implantation losses and reduced
embryoffetal survival in rats at oral dosages 250 mg/
kg/day (approximately 6-fold human expaosure based on
the AUCo_24 at 200 mg BID). These changes are
p d with inhil of pi glandin synthesis and
are not the result of permanent alteration of fernale
reproductive function, nor are they expected at clinical
exposures. No studies have been conducted to evalu-
ate the effect of celecoxib on the closure of the ductus
arteriosus in humans. Therefore, use of CELEBREX
during the third trimester of pregnancy should be
avoided.
Labor and delivery: Celecoxib produced no evidence of
delayed labor or parturition at oral doses up to 100
mg/kg in rats {approximately 7-fold human exposure as
measured by the AUCo-2¢ at 200 mg BID). The effects
of CELEBREX on labor and delivery in pregnant women
are unknown.

Nursing mothers: Celecoxib is excreted in the milk of
factating rats at concentrations similar to those in
plasma. {t is not known whether this drug is excreted

g bo. Among the most common reasons for
di i ion due to ad events in the CELEBREX
treatment groups were dyspepsia and abdominal pain
{cited as reasons for discontinuation in 0.8% and 0.7%
of CELEBREX i i

g 0.6% di

and 0.6% withdrew due to abdominal pain.
The foliowing adverse events occurred in 0.1-1.9% of

patients regardless of causality.

Cetebrex

(100-200 mg 8ID or 200 mg QD} .
Gastroir it C q , diverticulitis, dysphagia,
eructation, h gastritis, g itis, gastro-

esophageal reflux, hemorrhoids, hiatal hernia, melena,
dry mouth, stomatitis, tenesmus, tooth disorder, vomiting
Cardiovascular: Aggravated hypertension, angina pec-
toris, coronary artery disease, myocardial infarction

General: Allergy aggravated, allergic reaction, asthenia,
chest pain, cyst NOS, edema generalized, face edema,
fatigue, fever, hot flushes, . influenza-like symptoms,
pain, peripheral pain

hanie dis A

ders: Herpes .
herpes zoster, infection bacterial, infection fungal, infec-
tion soft fissue, infection viral, iliasis, iliasi
genital, otitis media

Ceatral, peripheral nervous system: Leg cramps, hyper-
tonia, hyp i igrai (gia, neuropathy,
paresthesia, vertigo

Female reproductive: Breast fibroadenosis, breast neo-
plasm, breast pain, dysmenorrhea, menstrual disorder,
vaginal hemorrhage, vaginitis

Male reproductive: Prostatic disorder
Hearing and ibular: Deafi
earache, tinnitus

Heart rate and rhythm: Palpitation, tachycardia

Liver and biliary system: Hepatic function abnormal,
SGOT increased, SGPT increased

Metabolic and nutritional: BUN increased, CPK
increased, diabetes mellitus, hypercholesterolemia,
h ia, hypokalemia, NPN i

ear abnormality,

in human milk. Because many drugs are d in
human milk and because of the potential for serious
adverse reactions in nursing infants from CELEBREX, a
decision should be made whether to discontinue
nursing or to discontinue the drug, taking 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

Of the total number of patients who received CELEBREX
in clinical trials, more than 2,100 were 65-74 years of

ypergly . hy 3 inin
increased. alkaline phosphatase increased, weight
increase .

Musculoskeletal: Arthralgia, arthrosis, bone disorder,

fracture . myalgia, neck stifiness, sy
tendinitis

Platelets (bleeding or clotting): Ecchymosis, It is,
thrombocythemia

Psychiatric: Anarexia, anxiety, appetite increased,
depression, nervousness, somnotence

age, while approximately 800 additional patient;
75 years and over. While the incidence of adverse expe-
riences tended 10 be higher in elderly patients, no sub-
stantial differences in safety and effectiveness were
observed between these subjects and younger sub-
jects. Other reported clinical experience has not identi-
Tied differences in response between the elderly and
younger patients, but greater sensitivity of some ofder
individuals cannot be ruled out.

In clinical studies comparing renal function as mea-
sured by the GFR, BUN and creatinine, and platelet
fuaction as measured by bleeding time and platelet
aggregation, the results were not different between
elderly and young volunteers.

Hemic: Anemia
Respis ¥- B hitis, b h bronchospasm
were gg d ing, dyspnea, laryngitis. pneumonia

Skin and sppendages: Alopecia, dermatitis, nail disorder,
photosensiti reaction, pruritus, rash erythematous,
rash maculopapular, skin disorder, skin dry, sweating
increased, urticaria

Application site disorders: Cellulitis, dermatitis contact,
injection site reaction, skin nodule

Special senses: Taste perversion

Urinary system: Albuminuria, cystitis, dysucia, hema-
turia, micturition frequency, renal calcutus, urinary
incontinence, urinary tract infection

Vision: Blurred vision, cataract, conjunctivitis, eye pain,
glaucoma

CELEBREX 100-mg capsules are white, reverse printed
white on blue band of body and cap with markings of
7767 on the cap and 100 on the body, supplied as:

NDC Number Size

0025-1520-31 bottle of 100
0025-1520-51 bottle of 500
0025-1520-34  carton of 100 unit dose

CELEBREX 200-mg capsules are white, with reverse
printed white on goid band with markings of 7767 on
the cap and 200 on the body, supplied as:

NOC Number Size

0025-1525-31 bottle of 100
0025-1525-51 bottle of 500
0025-1525-34 carton of 100 unit dose

Store at 25°C (77°F); excursions permitted to 15-30°C
(59-86°F). [See USP Controlled Room Temperature}
Rx only ’ ~10/°5/99
Mfd. by Searte Ltd.

Caguas PR 00725

Marketed by: -

G.D. Searle & Co.
Chicago IL 60680 USA
Prizer Inc.

New York NY 10017 USA

Address medical inquiries to:
G.D. Searle & Co.

Healthcare Information Services
5200 Old Orchard Rd.

Skokie 1. 60077

©1993, G.D. Searle & Co.
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Adverse reactions to sulphonamide and

| suIphonamlde-trlmethoprlm antlmlcroblaIS° o

 clinical's syndromes and pathogeneSIs

~—Cribb et._al,;lg9_’9';6_j! -

*

Inside...a ZQpart review of sulfonamide adverse
drug reactions (ADRs)

* Part |: Clinical manifestations of ADRs

* Part 2: Pathogene5|s of ADRs, emphasnzmg
hypersensutlwty reactions




OCCURRENCE OF ADRs'

~ Since their mtroductlon as antlmlcroblal agents in the I930$ |
sulfonamides have been regularly assoaated wnth a varlety of ADRs

o Crlbb etal dlscuss 3 types of toxmtles e

W™

* Pharmacologic toxicities: attributable to the nature of the parent drug or active metabollte .
* Intrinsic toxicities: dose-dependent ADRs

* Idiosyncratic toxicities: unpredictable, usually rare, extremely leerSe andoften
immune-related (frequently referred to as “drug hypersensntuvuty reactlons” or .
“drug allergy”)

The combination sulfonamide, trimethoprim-sulfamethoxazole
(TMP-SMX)—first introduced in the late 1960s—has become a
mainstay of pneumonia therapy in AIDS patients

« An unusually high incidence of sulfonamide ADRs in AIDS patients has been one result.

* This high incidence has led to heightened interest in and investigation of the mechanisms
of sulfonamide ADRs.

Cribb et al provide an extensive review of the latest thinking on
sulfonamide ADRs

* The authors present a metabolic hypothesis for the pathogenesis of these ADRs.

* Their emphasis is on the pathogenesis of idiosyncratic toxicities (drug hypersensitivity
or allergy).




PATHOGENESIS OF ADRst

The critical first step in the pathogenesis of sulfonamide -alléfgéhicity"
is believed to be the formation of hydroxylamlne metabolltes, the
precursors to more reactive metabolltes » |

* Immunological events, however, are also |ntr|nS|c to the uItlmat.e pathogenesns of
sulfonamide hypersensitivity reactions. :

« Drugs alone, due to their low molecular mass, are generally mcapable of causingan -
immune response. - - |

* They need linkage toa macromolecular camer usually a proteln to become |mmunogen|c

* Linkage, in turn, requires the presence of reactlve metabolltes

Only antimicrobial sulfonamides contain the arylamine group
(an aryl ring and an amine structure) that can be bioactivated to
a hydroxylamine, the precursor to more reactive metabolites

ANTIMICROBIAL ARYLAMINE
R— NHSOZ '
sulfonamide moiety —— arylaiine group
| NH, ‘

The other sulfonamides, comprising a variety of drug classes and
compounds, lack an arylamine group

NON-ARYLAMINES :
NH,SO0, COOH i R o
‘O e O
N_|
cl H r@- - SO,NH —R

furosemide tolbutamide, chlorpropamide




SULFONAMIDE METABOLISM:
ALL SULFONAMIDES ARE NOT THE SAME'

R

Based on recent metabolic and immunologic'understanding, the
long-held belief that cross-allergenicity is common among various
sulfonamides may be open to question

* There is, in fact, very little literature describing clinical cross-reactivity between sulfonamide

- drugsofany class! o S . |
- * Several patients have been reported to be sensitive to one sulfonamide but not to other -

~ sulfonamide-containing drugs.' ' ' | "

“...metabolic suSceptibility factors for sulphonamide‘antimicrobilals would not be shared _,
by non-arylamine containin

g sulphonamides. A differing set of metabolic factors would be
~expected to influence the occurrence of toxicities associated with those compounds and
there is no apparent metabolic basis for a shared risk’"

* Antimicrobial, arylamine sulfonamides

— Bactrim™ (trimethoprim/sulfamethoxazole), Septra®
and Gantrisin® (sulfisoxazole) |

Sulfonamidés.can gehérally be grouped into 2 categories:

(trimethoprim/sulfamethoxazole),

* Other, non-arylamine sulfonamides

— Diuretics such as HydroDIURIL® (hydrochlorothiazide) and Lasix® (furosemide)

— Antihypertensives/diuretics such as Hyzaar® (losarta}n/hydrochIorothiazide) and Ziac®
(bisoprolol/hydrochIorothiazide)

— Sulfonylureas such as Glucotrol® (glipizide), Orinase® (tolbutamide), Amaryl® i -
(glimepiride), and Glynase® PresTab® (micronized glyburide) el

— Additional medications such as Benemid® (probenecid), Trusopt® (dor:zolamide
hydrochloride), Imitrex® (sumatriptan), and Flomax® (tamsulosin)

The antimicrobial metabolites may be more likely to cause primary
allergic reactions than the metabolites of the “other” sulfonamides

Referencal.CribbAELeeBLTmpmlerLA.SpielberxSRAdversemcﬁasw ulphonamide and sulph
Rev. 1996;15:9-50.
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