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OR PATIENTS WITH MUSULILO-
skelewal disorders, conven-

tional nonsteroidal anti-.

inflammatory drugs (NSAIDs)
are a mainstay of clinical care.' Well-
established limitations of NSAID

therapy, however, include the risk of

developing significant injury to the up-
per gastrointestinal (G tract.* ™ The
anmualized incidence rate of symprom-
atic G uleers and wleer complications
in NSAID users ranges from 2% to 4%
(1%-2% for ulcer complications

aloney. " NSAID-related ulcer come--

plications are estimated to fead 1o
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Context Conventional nonsteroidal anti-inflammatory drugs (NSAIDs) are associ-
ated with a spectrum of toxic effects, notably gastrointestinal (G1) effects, becausc of
inhibition of cyclooxygenase (COX)-1. Whether COX-2-specific inhibitors are asso-
ciated with fewer clinical G toxic effects is unknowmn.

Objective To determine whether celecoxib, a COX-2-specific inhibitor, is associ-
ated with a lower incidence of significant upper Gl toxic effects and other adverse ef-
fects compared with conventional NSAIDs.

Design The Celecoxb Long-term Arthritis Safety Study (CLASS), a double-blind, ran-
domized controlled trial conducted from September 1998 to March 2000.

Setting Three hundred eighty-six clinical sites in the United Stales and Canada.

Participants A total of 8059 patients (=18 years old) with osteoarthritis (OA) or
rheumatoid artbritis (RA) were enrolled in the study, and 7968 received at least 1 dose
of study drug. A totatof 4573 patients (57 %) received treatment for & months.

Interventions Patients were randomly assigned to receive celecoxib, 400 mg twice
per day (2 and 4 times the maximum RA and OA dosages, respectively; n=3987);
ihuprofen, 800 mg 3 times per day (n=1985); or diclofenac, 75 mg twice per day
(n=1996). Aspirin use for cardiovascular prophylaxis (325 mg/d) was permitted.

Main Outcome Measures Incidence of prospectively defined symptomatic upper
Gl uleers and vlcer complications (bleeding, perfaration, and obstruction) and other
adverse cffects during the 6-month treatment period,

Results For all patients, the annualized incidence rates of upper Gl ulcer CQmphmtiOr‘m
alone and combined with symptomatic ulcers for celecoxib vs NSAIDs were 0.76% vs
1.45% (P=.09 and 2.08% vs 3.54% (P=.02), respectively. For patients not taking as-
pirin, the annualized incidence rates of upper Gl ulcer complications alone and combined
with symplomatic ulcers for celecoxib vs NSAIDs were 0.44% vs 1.27% (P+=.04) and
1.40% vs 2.91% (P=.02). For patients taking aspirin, the annualized incidence rates of
upper Gl ulcer complications alone and combined with symptomatic ulcers for celecoxib
vs NSAIDs were 2 019% vs 2.12 % (P=.92) and 4.70% vs 6.00% (P = 49), Fewer celecoxib-
treated patients than NSAID-treated patients experienced chronic Gt blood loss, Gl in-
tolerance, hepatotoxicity, or renal toxicity. No difference was noted in the incidence of
cardiovascular evenls between celecoxib and NSAIDs, irrespective of aspirin use.

Conclusions In this study, celecoxib, at dosages greater than those indicated clini-
cally, was associated with a lower incidence of symptomatic uicers and ulcer compli-
cations combined, as well as other clinically important toxic effects, compared with
NSAIDs at standard dosages. The decrease in upper Gl toxicity was strongest among
patients not taking aspirin concomitantly.
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GEIOXICETY WHTH CELECOXNIB VS

107000 hospitalizations and 16 '“)'OU
deaths yearly in the United Stawes

NSATDS inhibiy (l\wloowgun:mc
(CON), the enzyme responsible for con-
version of wachidonic acid to prosta-
glandins. ' COX exists in 2 isoforns
CONX-1is a ubiquitous constitutive iso-
zvine producing prostaglanding respon-
sible for homeostatic functions such as
maintenance of G mucosal integrity. '
COX-2 is lavgely a cytokine-incduced iso-
zyme pr oduci ing prostaglandins that me-
dinte pain and inflammation.'" NSAIDs
inhibit both COX-Fand COX-2 1w vary-
ing degrees, ™ Thus, the therapeutic of-
fects of conventional NSAIDs are de-
rived from inhibition of CON-2, while the
adverse elfects of these agents, particu-
larly in the upper Gl ract, avise from in-
hibition ol COX-1 activity.

Celecoxib, @ COX-2-specilic inhibi-
tor, recently was approved by the US
Food and Drug Administration {FDA)
for syraptomatic treatment of theuma-
wid arthritis (RAY and osteoarthritis
(OA). To determine whether the COX-2
specilicity of celecoxib is associated with
lower CON- I=related adverse elfects, we
compared celecoxib administered at
2and 4 thnes the maximuom FOA-
approved cffective dosages Tor RA and
OQA, respectively, with cormmonly used
therapewtic dosages of ibuproten and di-
clofenac. The dosage of celecoxib ex-
ceeded the maximum dosage approved
by the FDA for OA and RA o permita
safety assesswent ol the higher dos-
ages. However, based on previous stud-
1 exceeding the dosages ap-
proved by the FDA would not improve

ics,

atients symptom reliel. The dosages of -
| ) ges O

ibuprofen and diclofenac were based on
prescription data; 48% and 60% of OA
and RA patients, respectively, who re-
ceived ibuprofen were preseribed a dos-
age of wt least 2400 mg/el, and 36% and
57% of OA and RA patients, yespec-
tively, who received diclofenac were pre-
seribed a dosage of at least 150 mg/d.

METHODS
Study Population

Outpatients aged 18 years orolderwere
cligible 1o participaie in the study il on
screening, they were diagnosed as hav-

1248 JAMA, svpemis 132000 Vol 284 Mo
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ing RA or OA evidene for au least 3
months and were expected to reguire
Ccontinuous treatment with an NSAID
for the duration of the trial. Patients
were excluded froo study participa-
tion il at sereening tey had active Gi,
renal, hepatic, or coagulation disor-
ders; malignuncy (unless removed sue-
gically with no recurrence within 5
years); esophageal or gastroduodenal
wleeration within the previous 30 days;
history of gastric or duodenal surgery
other than an aversew: or known im-
- mediate-type hypersensitivily o COX-2
inhibitors, sulfonamitles, ibuprofen, or
diclofenae. Women weve excluded if
they were pregnant, might have be-
come preghant, or were lactating,

Study Protocol

This prospective, randomized double-
blind trial was conducted al 386 cen-
ters in the United States and Canada
from September 1998 1o March 2000
in accordance with the principles of
good clinical practice and the Declara-
tion of Helsinki. The protacol was ap-
proved by the institutional review board
at each study site, andall patients pro-
vided written informed cousent. Prioy
10 enrollment, patients completed a
physical examinationand clinical labo-
ratory testing, After 2 baseline visit, fol-
low-up clinic visits wolk place
401
medic:
alter, All [mn(‘ms were provided an op-
portnity w compleie a minimumol 6
months of treatiment.

Patients withdrawing from study par-
ticipation prior to ¢ months were clas-
silied as follows: preexisting violation
ol entry criteria, pretocol noncompli-
ance (investigator-defined lailure to
comply with the requirements ol the
protocol, eg, failure w ake ar least 70%
of the study medication in any 13-
week interval}, treatment (ailure (in-
vestigator-delined lailure of study medi-
ation o control arthritis signs and
sympioms), or adverse eflect (investi-
gator-delined signs or symptoms un-
refated wo arthritis; see “Clinieal As-
sessments” herein). These patients
nounetheless were followed up for end-

at weeles

ry 13 weeks there-

105 (Reprinlad)

3. zmd 20 nlm' the ital dose ol

G000 American Medical Asspeintion.

point evaluation lor 2 months or until

study termination.

Treatment
Paticnts were randomly assigned to
receive treatments (celecoxib, 400 mg
twive per day; ibuprofen, 800 mg 3 times
per day; or diclolenac, 75 mg twice per
day) ona 2:1: U basts by an interactive
voice response system (ClinPhone, Not-
tingham, England) according to acom-
puter-generated randomization sched-
wle. All treatment regimens were
hlinded and double dummy, Treat-
ment assignment for 3 padents was
unblinded by study site prrsonned dur-
ing uial conduct (1 at the investiga-
tion site, 2 via the interactive voice
response system}. None of these patients
experienced astady owcome event. One
celecoxib patient «.\p('m‘,ncvd diver-
ticular bleeding; 2 patients (I cele-
coxib and 1 diclofenac) expertenced
non-Gl-related adverse events and in
no instance was the treatment assign-
ment mace known o personnel of the
drug company (Pharmacia, Skokie, 11D
or to members of the oversight com-
mittees prior to final review of all end
points by a Gl everus commitlee.

Concomitant Medications

NSAIDs (except lor stable dosages ol as-
pirin up to 3235 my/d); antivleer drugs
{except for occasional antacid use); an-
tibiotics used alone or in combination
with omeprazole, lansoprazole, and ra-
nitidine for veatment of Helicobacter py-
fori infection; and }l!')lim‘()!) astics (ex-
cept methotrexate or azathioprine for
RAY were prohibited during the study.
Use of oral, intramuscular, and intra-
articular glucocorticoids and discase-
madilying antirhewmatic drugs was per-
niitted.

Clinical Assessments

lnvestigators were instructed o iden-
tily and report all potential upper Gl ul
cer complications. Evaluation ol such
events was outlined ina prespecified al-
gorithm structured to reproduce clini-
cal praciice norms, Evaluation was
required for any of the following pre-
sentations: hematemesis: melena; acute

A vights venerved.

Downloaded From: bttp:/jamajamanctwork.com/ by a Reprints Desk User on #6/23/2016
Page 2 of 9 Patent Owner Ex. 2019
CFAD v. Pozen

' IPR2015-01718

DOC KET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

hypovolemia/bypotension; develop-
ment of postural dizziness, lighthead-
cdness, or syncope; history ol dark
stool, hemmtochezia, or anal or recal
bleeding: development ol new ancimia
{defined as o hemanocrit Tevel outside
ol the relerence range) or a decrease in
hematocrit of at least 5 percenlage
poinis; development of dyspepsia, ab-
dominal pain, or nausca or vomiting;
or development of oceult blood-
pusitive stools. Endoscopy was encour
aged o document bleeding lesions but
could also be perlormed if indicated by
the investigator's elinical judgment.

All documentation refating 1 poten-
tial ulcer complications was (orwarded
to a Gl events committee ()G G,
NOMUAL and WE.SY, The committee col-
tectively reviewed cach case ina treat-
ment-hlinded fashion and assigned it by
unanimous consensus as either meet-
ing or not meeting the definition of an
upper Gl udeer complication (Tasis 1),
Symptomatic uleers consisted of vases
that clid notmect the definition olan ul-
cer complication but did have endo-
scopic ar x-ray evidence of a gasuric or
duodenal weer as judged by the com-
mittee. All patients with symptomatic ul-
cers or wleer complications were with-
drawn from the study and inctuded in
the analysis as having had a study end
Plﬂﬂl,

Adverse elfect data weve collected a
cach visit (and as reported spontane-
ously) using the following queston:
“Since your last visit, have you expe-
ricnced or do you currently have any
symptoms that are not associated with
vour arthritis?™ All affivmative re-
sponses wore recorded regardless of se-
verity or relationship to study drug,
Laboratory data were also collecied a
cach visitand as indicated according 1o
the investigators” diservetion. Clini-
cally signilicant changes in hemato-
crit and hemoylobin were predelimed
as decreases of at least 10 percentage
points and 20 g/, respectively. Clini
cally significant changes in serum urea
nitrogen and creatining were pre-
defined as vidues at G-month fol-
tow-up of at teast 40 mg/dl (143
mmol/L) and L8 me/fdl (159 pmol/L),

GHTOXIC

ITY WITH (:ll‘,l,lf(’f,('),XH'é V57
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Table 1. Protocol-Specified Definitions and Adjudication Criteria for Ulcer Complications

Event

Critaria for Confirmad Event

stric cutlet b

o

Y |

AR

respectively, Clinically significan
changes in alanine mninotransierasc
(ALTY and aspartate aminotrans{erase
( ) were predefined as increases to
at least 3 times the upper Hmit of nor-
mal. Trialsalery (eg, serions adverse el
fects) was monitored in a reatment-
hlinded fashion during the study by the
data salety monitering board (G.F,
> AW and RAML).

Statistical Analysis
Sample size calculations were based on
the assumption that the annualized in-
cidence of upper Gl uleer complica-
tions would be 0.3% lor celecosib and
1.29% for NSALDs, To deteet this dilfer-
ence witha 2-sided .05 significance level
with statistical powes ol 85% and as-
surning a 35% withdr wal rate, asample
size of dppmxmmt(}l}' 4000 patients was
required for the celecoxib group and
2000 patients were needed for each of
the 2 NSALD groups,

Homogeneity of the teatment groups
at bascline was analyzed nstng the x° test

Jor cuegorical data and 2-way analysis
of variance with treatment and center ef-
{eets for continuous-valued data Statis-
tical analyses were conducted on the in-
tent-ta-treat population, defined a priori

in the protocol as consisting of all pa-
tents who received at least 1 dose of as-
signed study medication. An addi-
tional prespecified analysis was
performed on the pepulation of pa-
tents not taking aspirin (since aspirin
use was a predefined risk factor lor GI
events), Thne-w-event analyses of up-
per Glulcer complications alone or com-
bined with symptomatic ulcers were pey-
formed based on cumulative event rates
(symptomatic uleers and/or ulcer com-
plications) for the 6-month study pe-
riod and are expressed as annualized in-
cidenee rates {(mumber of events per 100
paticni-years of expostue or pereentage).
The log-rank testwas used o compare
tite-to-cvent curves among treatiment
groups. Based on the reconmendation
of the Gitevents committee and as speci-
fied by the protocol a priovi, upper Gl
wleer complications were defined as a
stidy end point (e, an uneensored
event) il they oceurred within the
G-month treatment period and oc-
curred 48 hours alter the lirst dose day
or before 14 days alter the last known
duse of study drug (1o avoid confound-
ing due o presindy or poststudy NSAID
use). Pattents who had upper GUuleer
complications owside of the specilied

@000 Aameriean Medivad Assoctation, A righes reserve o 13, 2000Vl 254, Mo, 10 1249
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*time Trame were censored for purposes

ol time-to-event analysis, This reconi-
mendation was based on the pharma-
cologic washout per:ad for most com-
mon NSAIDs aud evidence in Lhe
literatwre of carryover effects of NSATDs
interms of GI roxde etlects * Analyses
were conducted withaud without these
censored patients. The cllects of poten-
vial visk factors for the development of
an wleer complication Gocluding but not
limited to concurrent aspirin use) were
analyzed by Cox proportional hazards
models. The incidences of treatment-
emergentadverse effects or clinical fabo-
ratory changes iy the different weat-
ment groups during the 0 months were
compared using the Fisher exact rest. All
P values and 93% conlidence intervals
(Cls) are 2-sidlec. No significant differ-
ences in adverse events were noted by
sex, so results are presented sith women
and men combined. Adverse evenis for
diclofenac and ibuprolen were stmilar

Table 2, Baseline Patieat Characterdstics

Characteristics

Celecoxily Group
{n = 3987)

NSAID Group
(= 3981)

i8]

except for tiver enzyme elevations, for
which results are presented separately

RESULTS

A total of 8059 patients were randoni-
ized (FIGURE 1), Ninety-one patients
did notreceive study drug (32 were ran-
domized and lound o be ineligible prior
to administration ol study (lmg, 59
withdrew consent prior Lo taking study
drug), Ofthese 91 patients, 44 were van-
domized to celecoxib and 47 were ran-
domized to NSAIDs,

A total of 7908 paticnts received at
teast 1 dose of medication. OFf these,
3987 patients were treated with cele-
coxib, 400 mg twice per day, and 3981
patienits were treated with NSAIDS (1985
received ibuprolen, 800 mg 3 tmes per
day, and 1996 received diclofenac, 75mg
wvice perday). The eetecoxib and NSATD
groups had 1441 and 1384 wotal patient-
years ol exposure, respectively. Base-
tine characteristics did not differ signill-
cantly between groups (TABLE 2). More
than 20% of the patients were taking
low-dosage aspirin (325 mg/d). Ap-
pm.\mml(rl; 37% ol the patients
(n=4373) completed 6 months of weat-
ment (Figure 1), More patients in the
NSALD treatment group withdrew from
the study for either adverse ellects
(=822 [20.6%]) or lack ol therapeu-
tic efficacy (n=3589 [14.89%]) than did
celecoxib-treated patients (n=732
[18.4%]) and n=503 [12.0%], respec-
tively; P=.01 and P=.0035; Figure 1). No
patients were lost o follow-up (ic, a
cause of withdrawal was determined for
all patients who withdrew).

Gl Toxicity

Atotal of 260 cases were selected by the
Glevents committee for adjudication,
I'he conumittee wlentified 35 upper Glul-
cer complications and another 48 cases
that represented symptomatic but un-
complicated gastroduodenal uleers
{Tasie 3. Four upper Gl ulcer compli-
cations (2 in celecoxib-treated patients
and 2 i NSAID-treated patients) were
etermined cri-

0.9 20.4 censored according o p
G ’ tevia (see “Methods™ section). The re-
1.1 i maining [ 77 cases not meeting the deli-
nition of gastroduodenal nleer or uleer
1250 JAMA, o 2008 Arperican Moedical Ascovhion, Al vighis reserved,
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compliéation were assigned a diagnosis
from the categories Hsted in Table 3.
The annualized incidence o upper Gl
uleer complications in celecoxib-
treated patients was 0.76% (1 events/
1 patient-years) vs an incldence of
A5 (20 events/ 1384 patient-years)
for patients taking NSAIDs (P=.09;
FiGure 2A). The relitive risk {RR) for

celecoxib c-wmpnrcd with NSATDs was”

0,33 (93% Cl, 0.26-1.11), The annu-
alized ine uh'nu of upper Gl ulcer comr-
plications plus symptomatic uleers with
celecoxib was 2.08% (30 events/ 1+
patient-years) vs 3545 (49 events/
1384 patient-years)y for paticnts tak-
iy NSALDs (P=.02; Figure 24). The RR
for celecoxib compared with NSAIDs
was (.39 (05% CL (L38-0.04).
Inclusion of the 2 censored events in
cach group did not alter the interpreta-
tion of results, For upper Gluleer com-
plications, the rates without censoring
were 0.90% (13 events/ 1441 patient-
years) and 1.59% (22 events/ 1384 pa-
tient-years) Tor celecoxib and NSATDs,
ectively (P=11). For upper Glul-
complications plus symptomatic ul-

.

(&9
cers, the rates were 2 2

fn

Creceiving NSATDs (RR, 1.7, 1

2249 (32 events/

GITOXICITY WITH CELECOXIB VS NSAIDS FOR ART! |RH‘L;

U441 patient-years) and 3.68% (51
evenis/1384 patient-years) lor cele-
coxib and NSAIDs, vrespectively
(P=.03).Corticosteroid use was not sig-
‘antly assoctated wath the incidence

of upper Gl uleer complications o ei-
therreanment group (RR, 0.2 and 0.6 for
paticnts treated with celecoxib and
NSAIDs, respectively: P= 13 and P=27),

Gl Toxicity With Aspirin Use

Based on tme-to-event analyses using
a Cox proportional hazard model, losy-
dosage aspirin use was found to bave a

_signilicant eflect on the incidence ol up-

per Gl uleer complications in celecoxib-
treated patients, Within the celecoxib
treatiment group, the RR ofan upper Gt
uleer complication was 4.5 with low-
dosage aspitin use: ¢ events in 833 pa-
ticnts taking low-dosage aspirin vs 5
events in 3154 nen-aspivin users
(P=.01). Low-desage aspirin use did not
have asignificant elfect on the rate of up-
per GLuleer complications in paticuts
- 20)
When the xmn---;l%pirin using co-
hort was examined, 2 upper Gl uleer
complications were censored (1 ineach

Table 3. Adjudicated Cases Meeli
Gastroduodenal Ulcers and Ulce:

5 and Not Meeting Prespecialized Defimtions af
omplications”

NSAIC Group
(11 = 3981)

" Cefecoxib Group '
{n = 3987)

P

20 @
12 21
10 /

Total

79 98
16 0
14
1
U 0
1 O
32 51

group). The annualized incidence of up-
per Giuleer complications in non-
aspirin users was significantly fower
with celecoxil vs NSATDs (0.444% {5
events/ 143 patient-yeurs] vs 1.27% |14
events/1 101 patient-years|; P=.04; Fig-
ure 2B). The RR for celecoxib com-
pared with NSAIDs was 0.35 (95% CL,
0.14-0.98). The annualized incidence

[N
Figure 2, Annualized Incidence of Upper
Gastrointestinal Tract Ulcer Complications
Alone and With Symptomatic
Castroduodenal Ulcers

| Al patients

1 17141

| Patients Not Taking Aspirin

£
[
]

iz

Anris

Numbers above bars indicate events per patient-
sears of exposure. NSAILS indicates nonsteroidal ants-
avmatory drugs.

2000 Awmerdean Medicat A tionn Al

righits reseryed.
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