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1 Executive'Summary: o

1. 1 Recommendatron

" From the viewpoint of the Office: of Cl1n1cal Pharmacology, the 1nformat10n contalned in
this submission is acceptable, pr0v1ded that a mutually acceptable agreement can'be -
 reached between the Agency and sponsor regardmg the language in the package 1nsert

1 2 Phase IV Comm1tments ;

None

. 1 3 Summary of CPB F1nd1ngs 7 . ,
- antol Myers Squlbb Company submltted Supplement 45 to BLA 1251 18 on 6/ 1/2007

seekmg a pediatric indication, reducing signs and’ symptoms of Juvenile Idlopathlc

' Arthrltls (J IA)/J uvenile Rheumat01d Arthntls (J RA) for Orenc1a :

~In 2005 Orenc1a was approved for adult 1nd1cat1on of reducmg s1gns and symptoms '
. 1nduc1ng major clinical response, slowmg the progression of structural damage, and
/. improving phys1ca1 function in adult patients with moderately to severely active
’rheumat01d arthritis (RA) who. have had an inadequate response to one or more:
' DMARDs, such as. methotrexate or TNF antagonists. Orencia may be used as

monotherapy or’ concom1tantly w1th DMARDs other than TN F antagomsts

- The submlss1on cons1sts of clinical safety, efﬁcacy and chnlcal pharmacology data from
- asingle randomized withdrawal clinical efficacy study IM101033. Study IM101033 was
- “A Phase 3, Multi-center, Multi-national, Randomized, W1thdrawa1 Study to Evaluate the
- Safety and Efﬁcacy of Abatacept in Children and Adolescents with Active Polyart1cular ;
Juvenile Rheumatoid Arthritis”; Pediatric JIA/JRA patients were treated with abatacept

10 mg/kg TV infusion in an open-label design for four months. Subjects that met the
criteria “Amerlcan College of Rheumatology (ACR) Pediatric 30 definition of -

- improvement”in Period A were randomized and treated for six months with either -
h abatacept or placebo into the double-blind phase (Penod B).- The primary. efficacy
“endpoint, which was evaluated in the double-blind phase (Period B), was the time to -

- disease flare. Pediatric patients from the following situations received an open -label -
-extension with abatacept therapy (10 mg/kg v 1nfus1on) a) subjects who completed the
lead-in phase (Penod A) without’ adequate response were given the option to receive
- treatment; b) subjects who completed the double-blmd phase (Period B) without _
“experiencing ﬂare c) subJ ects who. d1scont1nued from the double—bhnd phase (Per10d B) o

'»_-duetoﬂare ' R : T :

Serum samples for abatacept ana1y81s were only collected adequately in the Perlod A and - S
- ‘Batthe following times; but 1o blood samples were collected in period C.- Blood
',samples were collected on A57 A113, B85, and B169 indicated as Period Days, for-

analysis of abatacept anti- abatacept and ant1 CTLA4 antibodiés. Evaluation of mean -

L change from baseline at above indicated PK samphng time points was camed out for

cytokines (soluble 1nter1euk1n—2 receptor [le—2R], IL-6, soluble Intercellular Adhesion

:-‘ ‘Molecule-1 [sICAM- 1], E-selectin, tumor necrosis factor-alpha [TNF o],-and matrix o
R ..metalloprotelnase-3 [MMP 3]) whose regular collectlon is 1ndlcated in the protocol



: Populatlon PK analysrs evaluated the effect of age race, gender glomerular ﬁltratlon 4
rate, hepatlc enzyme levels on the pharmacokmetlcs of abatacept in pediatric subjects. -
- PK data from pediatric JRA/JIA subjects was pooled with PK data obtained previously -
- from: adult rheumatoid arthritis (RA) patients to better explore the effects of the above -
. indicated covariates on abatacept clearance. The concentration-time: data for abatacept i in
" JRA/JIA were well described by : a linear 2- -compartment model. Abatacept clearance and
. dlstnbutlon volumes (central and’ penpheral) increase with baseline body welght After
o accountlng for the effect of basehne body weight, abatacept clearance was not related to-
" age, gender or race. The populatlon PK analys1s and deta1ls of results of the analys1s are
e d1scussed in Sectlon 4 of the rev1ew ‘ S

» ,Steady-state serum peak and trough concentratrons of abatacept were 217 (57 to 700) and
11.9 (0.15to 44.6) ug/mL Steady-steady trough serum concentrat1ons of abatacept were f
similar in patients that were seropos1t1ve or seronegative to abatacept antlbodles Serum . :
~levels of abatacept at steady-state were not s1gn1ﬁcantly different in patients recelvmg r B o
' d1fferent concomltant medlcatlons such as methotrexate cortlcoster01ds or NSAIDs

. The sponsor proposed labehng changes relevant to c11n1cal pharmacology in sectlon 2
) Dosmg and Admlmstratlon, 6.2 Cllnlcal expenence in JRA/JIA patlents, 12 Cllmcal
: Pharmacology, Pharmacokmetlcs, JRA/JIA patlents , -

Y Currently, Orencla 1s approved w1th thc followmg ﬁxed dose reglmen in adults G

,Table-l. S Dose of ORENCIA in Adult RA
Body Welght of Patlent ' Dose _ | Number of Vlals o S S 7‘ o
<60kg SOOmg T o
60 to 100 kg . X 750 mg ' E . 7 :







2 QBR |
s 2. 1 General Attr1butes

B Brrstol “Myers Squ1bb Company submitted BLA 1251 18 on 6/ 1/2007 seekmg a ped1atr1c | c

- indication, reducing signs and symptoms of Juven1le Id1opath1c Arthnt1s/Juvemle -

g Rheumat01d Arthrlt1s for Orenc1a

In 20()5 Orenc1a was approved for adult 1ndlcat10n of reduc1ng 51gns and symptoms o

- "ﬁ1nduc1ng maJor chmcal response, slowing the progression of structural damage, and

improving physical function in adult patients with moderately - to severely active -

s - rheumatoid arthritis who have had an 1nadequate response to one or more DMARDs ’ _‘ '

“such as methotrexate or TNF antagonists. ORENCIA may be used as monotherapy or
: concomltantly w1th DMARDs other than TNF antagomsts o

o Mechanism of . Actzon ORENCIA or genenc name abatacept isa soluble fus1on prote1n ’
,that consists of the extracellular domain of human cytotoxic T- lymphocyte-assoc1ated N
antigen 4 (CTLA 4) linked to the mod1ﬁed Fc (hinge, CH2, and CH3: domams) portion of

" human immunoglobulin G1 (IgG1). Abatacept is a selective costimulation modulator
. that inhibits T cell (T lymphocyte) activation by binding to CD80 and CD86, thereby

’blockmg interaction with CD28. This interaction provides a cost1mulatory s1gna1 L
. necessary for full activation of T lymphocytés.” Activated T lymphocytes are 1mpl1cated ;
- in the pathogenes1s of rheumat01d arthnt1s (RA) and are found in the synov1um of o
'_pat1entsw1thRA R R N :

Y

22 General Chmcal Pharmacology

o S1ngle random1zed w1thdrawal cl1nlcal efﬁcacy study # IM101033 was-: conducted in |
: support of the proposed pediatric i indication. Study # IM101033 was “A Phase 3, Mu1t1-

- center, Multi-national, Randomized, Withdrawal Study to Evaluate the Safety and

, Efﬁcacy of Abatacept in Ch1lhren and Adolescents w1th Act1ve Polyart1cular Juvemle
VRheumato1dArthr1t1s”'- B Sl , Sl

"Perlod A: Ped1atnc J IA/J RA pat1ents were treated w1th abatacept 10 mg/kg IV 1nfus1on in | ;
an open-label des1gn for four months. SubJects that met the criteria * ‘American College -
of Rheumatology (ACR) Pediatric 30 definition of i improvement” in Period A Were

L - Jrandom1zed to e1ther abatacept or placebo 1nto the double-blmd phase. (Perlod B).-

R engd B: Ped1atr1c 7 IA/J RA patlents were treated W1th abatacept 10 mg/kg or placebo IV) S

infusion in a double-blind design for'six months. The primary, efficacy endpomt ‘which

e was evaluated in the double-blmd phase (Period B), was. the time to- d1sease flare, ‘The

: deﬁn1t1on of flare was based on the change in the ACR Ped1atrrc core-resporise varlables '

. from the begmmng of the’ double—blmd treatment penod SubJects ‘who worsened by 30

" :percent or more.ih at least 3 of the 6 core- response variables without i improving. by 30

- percent-or more in more than 1 of the 6 core- -response ‘variables met the cr1ter1a for. ﬂare S

If Global Assessments were used to. deﬁne flare, there had to have been a change ofat -

I least 2 em. If the number of active Jo1nts and/or Jomts with limitation of mot1on was used' i

s to deﬁne ﬂare there had to have been a worsemng of at least 2 Jomts Sl



o Period C; Ped1atr10 pat1ents from the followmg s1tuat10ns rece1ved an open- label N

- extension with abatacept therapy (10 mg/kg v 1nfus1on) a) subJects who completed the
lead in phase (Period A) without adequate response were given the option to receive-
treatment; b) subjects who completed the double-blind phase (Period B) without :
experiencing flare; c) subJects who dlscontmued from the double-blmd phase (Per10d B)
-duetoﬂare ‘ . : o . -

;

: PK sampllng scheme

Serum samples for abatacept analys1s were only collected adequately in the Penod A and
B at the followmg t1mes but no blood samples were collected in penod C. :

, Immunogemczty analySls samplmg '

: a Blood samples were collected on A57, Al 13 B85 and Bl69 1nd1cated as Penod Days
' for analysrs of anti- abatacept and anti- CTLA4 ant1bod1es : ,

» Pharmacodynamlc endpoznts

- Evaluat1on of mean change from baselme at above 1nd1cated PK samplmg time pomts
- was carried out for cytokines (soluble interleukin-2 receptor [sIL—2R] IL-6, soluble
Intercellular Adhesion Molecule-1 [SICAM- 1], E-selectin, tumor necrosis factor-alpha
[TNE-a], and matrix metalloprotemase 3 [MMP 3]) whose regular collectlon is: 1nd1cated
in the protocol : '

v 2.3 Intrms1c Factors

Is dosage adjustment necessary in pedlatrtc pattents w:th regard to age, race, gender,
renal or hepattc tmpatrment’ : T

iy Dosmg adjustment in pedzatrzc sub]ects is not necessarjy based on age race, and gender
: renal and hepatlc zmpazrment ’ : o

| Populat1on PK analysrs evaluated the effect of age race, gender glomerular ﬁltrat1on

' rate, hepatic enzyme levels on the pharmacokmetlcs of abatacept in pediatric subjects.

‘Bodyweight based dosmg was investigated for efﬁcacy in the randomized withdrawal
- clinical efﬁcacy study # 101033. After. accountmg for the effect of baseline body we1ght, -
- abatacept clearance was not related to age, gender, or race. The population PK analy31s '

- and deta1ls of results of the analys1s are d1scussed in Sectlon 4 of the rev1ew '
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How does systemic exposure to abatacept in JRA/JIA patients compare to adult RA
patients?

The abatacept exposure in adult RA subjects and JRA/JIA subjects of the same body
weight given the same dose are expected to be the same.

The mean (range) trough serum concentration of abatacept at steady-state were 11.9 (0.15
to 44.6) pg/mL. The peak or end of infusion serum concentrations of abatacept at steady-
state were 217.2 (57.8 —to 700) pg/mL in JRA/JIA subjects, while in adults serum
abatacept concentrations were about 295 ng/mL (171 — 398 range).

Following administration of abatacept at a dose of 10 mg/kg as an IV infusion, steady
state serum concentrations were dependant on bodyweight in pediatric JRA/JIA patients
and adult RA patients (See figures below). The relationship between body weight and
clearance was less than dose proportional (proportionality factor=0.5). Hence, patients
with higher bodyweights are likely to have more drug levels when administered by mg/kg
dosing regimen which assumes that if dose is given by bodyweight, the AUC should be
similar across various bodyweight ranges. Despite the differences in exposure compared
to expected, the response rate of the IM101033 study was comparable to those of the
adult RA studies. For the IM101033 study, 64.7% of the total population studied
responded (ACR Pediatric 30) during Period A, which is comparable to the 61% and 68%
response rate (ACR 20 response at 6 months) of the abatacept groups for the adult RA
studies, IM101100 and IM101102. Continued dosing of the JRA/JIA subjects in Period
B led to a steady improvement in response, as measured by subjects ascending from ACR
Pediatric 30 to ACR 50, 70 and 90 responses, supporting the efficacy of this dosing
regimen.

Abatacept Peak Serum Concentrations for JRA/JIA and Adult RA Subjects versus
Baseline Body Weight (10 mg/kg Dose)
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Abatacept Trough Serum Concentrations for JRA/JIA and Adult RA Subjects
versus Baseline Body Weight (10 mg/kg Dose)
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How does immunogenicity to abatacept affect its Pharmacokinetics?

Steady-steady trough serum concentrations of abatacept were similar in patients that
were seropositive or seronegative to abatacept antibodies.

Noteworthy is the fact that neutralizing antibodies can only be detected when serum
concentrations of abatacept were < 1 pg/mL. This is a commonly known limitation for
the ELISA assay employed in assessing antibodies for therapeutic biological protein
products. Presence of antibody response on the PK of abatacept was not evaluated in the
population PK analysis. However, the presence of an antibody response was evaluated
with regard to the trough plasma levels of abatacept, which did not appear to change with
regard to antibody presence.

For subjects randomized to placebo-in Period B, serum concentrations of abatacept upon
re-initiation of therapy in Period C were comparable to those seen in Period A, even in
the presence of an antibody response. Since neutralizing antibodies can only be detected
when serum concentrations of abatacept were < 1 pg/mL, the predominant number of
samples evaluable for neutralizing antibodies (29 of 30 total samples) were samples
collected during Period B in placebo-treated subjects, or following study discontinuation
(56 and/or 85 days post-treatment visit). Thirty (30) samples from 25 of the 40
seropositive subjects were evaluable for neutralizing activity. Of these, 13 samples from
10 subjects contained neutralizing antibodies. Eight (8) of the 10 subjects with samples
having neutralizing activity (positive for neutralizing activity on Days B85 and/or B169)
were placebo-randomized subjects. The remaining 2 subjects were Period A non-
responders. Neutralizing activity was observed in Period A post-dose samples at 56 and
85 days in 1 of these subjects, and on Day C85 in the other subject.

2.4 Extrinsic Factors

Trough levels of abatacept at steady-state were not significantly different in patients
receiving different concomitant medications such as methotrexate, corticosteroids or
NSAIDs.

11



o ,Sponsor evaluated, the effect of concomltant medlcatlons on the clearance and Volume of
- 'v d1str1but10n (central) m the populatlon PK analys1s ' o

Categoncal Covarlates AR :
U cmwonVC e | e |
RaceonCL(efWhie) . i . e :
" MTX on CL (ref=No) EEERE RN e e
 NSADSomCL(eiNo) 1 et
Coﬁlcostemld onCL (ref:No) o S R S ———- C
. ‘% Average of Reference Population '
L What are the noted changes in Pharmacodynamzc Marker levels wzth abatacept
- treatment? ' : : » _
S Decrease in cytokzne levels was noted.in pedzatrzc pattents recetvzng abatacept treatment E
~ - through perzods A, B & C, compared to non-responders who dzsconttnued treatment after :
Perzod A and Placebo treated patzents in Perzod B, o S
 The changes from basehne in cytokme levels were w1th cons1derable Vanatlon Siies
S Generally a decrease from baseline in the mean. levels of cytokmes (SIL-2R, IL-6, E< o
- selectin, -and MMP-3) was noted followmg the abatacept or placebo treatment durmg the '
- lead-in phase (Period A)and the double-blind phase (Penod B).. Decrease in cytokine :
~levels was: cons1stently noted in pedlatnc pat1ents receiving abatacept treatment through -
, perlods A '& B/ (Figure in'red box below), compared to. non-responders who dlscontlnued' :
. treatment after Per1od A and Placebo treated patlents in Penod B : : R

’7172.._5-'

AN



MMP-3 Levels In Different Treatment Periods

siL-2 Levels In Different Treatment Periods
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2.5 General Biopharmaceutics

Not applicable
2.6 Analytical
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" VisitID

Abatacept was quantified in the JRA/JIA serum samples using a validated enzyme-linked
immunosorbent assay (ELISA) with a lower limit of quantitation of 1 ng/mL. The range
of reliable response for the ELISA is 1 to 30 ng/mL. Samples with concentrations>30
ng/mL are diluted with 10% human serum in buffer into the standard curve range.
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- 3 I'Labelin‘g |

oA Sponsor 1nd1cated label1ng changes are presented in regular text reviewer’ s revrs1ons in -
. theformof addltrons and deletlons are 1nd1cated as bold text and stnkethrough text AR
o respect1vely Cledme : P : - R

- 2‘ :' Dosage and Admlnlstratlon
o210 Adult Rheumatmd Arthritis. : , : S
,- 'ri_';'For adult pat1ents w1th RA ORENCIA should be adm1n1stered as a 30-m1nute _

';1ntravenous 1nfus10n ut1hz1ng the werght range—based dos1ng specified in Table 1.

o _-Follow1ng the 1n1t1al adm1n1strat10n ORENCIA should be given at 2 and 4 weeks after; »

- the ﬁrst 1nfusmn and every 4 weeks thereafter ORENCIA may be used as monotherapy R
- or concom1tantly w1th DMARDs other than TNF antagonlsts o T :

- "For ped1atrlc and adolescent pat1ents W1th Juvenlle 1d10pathlc arthntls (JIA)/Juvemle
- ;‘rheumatord arthr1t1s (JRA), a ‘dose spec1ﬁcally calculated based on each pat1ent’s body '
-welght is used [see Dosage and Aa’mmlstratzon (2 2)]

. Table -1-:: o Dose of ORENCIA in Adult RA

Body Welght of Patlent 7, _3 Dose Number of Vlals C
T <60k 7500 g BN
V ' 60t0100kg S 750 mg o 3
. o >100kg o 1000mg 4

® Bach vial provides 250 g of abatacept for administration.
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Y 4 2 Ind1v1dual Study Rev1ews .

o ,Populatlon PK Analys1s Rev1ew

~ The populatlon pharmacokmetlc (POPPK) analys1s of abatacept in J RA/J IA subJ ects was - ,.
- conducted with data from randomized withdrawal clinical efficacy study #IM101033 -/ .
conducted in support of the proposed pediattic indication. Study #IM101033 was“A .

' Phase 3, Multi-center, Multr-na’aonal Randomized, Withdrawal Study to Evaluate the -

’Safety and- Efﬁcacy of Abatacept n Chlldren and Adolescents with Actlve Polyartlcular -
2 uven11e Rheumat01d Arthntls” - S , R :

R Pedzatrlc Study # IM] 01 033 Deszgn

e Study o Study : Design : Treatment Doses D007 Treatisent ” Sample Size PT( S'an:plinéSclredlileb’t o
. : -Period . - - - v 7 Schedule Co IR
- _IM1_01033, A S Openlabel, - ‘e IOmg/kg to sub_]ects - - IV infusion over 30 - - 186 S e Pre-dose trough (before each” - ..
. (JRAMJIA). =~ o multi-ceiter, . <100 kg * ininuteson R " dose onDays AlS, A29 A57 A
R E multi-mtioml 'y lgto sub_lects >100 kg " Days Al AlS,A29, .. o A85,and All3); :
LT -~ and every 28 days- : : C‘_oSOmm(endofmﬁlslon)
B = -thereafier FUREREE A sample (onDays A57 A8€ audf
: e e SANy
- . e Week 2-4 (one sample |
. S E . - . ] - between Days . A92 and AllO)
B - ;".Randomizéd, Ce 10mg/kg 1o subjects A infusion over 30 ~ - 61 for placebo. -~ "« Pre—dose trougll (before each :
- .multi-center, <100kg  pinuteson’. . . 61-for abatacept - dose on Days B29, B57, B85 ’
multi-national, “e1gto snbjects >100 kg Days Bland every - R B113 Bl4l andBl69)
) pamllel'group " OR 28 days thereafter . ’
" Placebo, :

_.Study # IM101033 was conducted 1n three Perrods '

- Perlod A Ped1atr10 J IA/J RA patients were treated w1th abatacept 10 mg/kg v 1nﬁ151on in
-an open-label desrgn for four. months. Subjects that met the criteria. “American College s
“of Rheumatology (ACR) Pedlatnc 30 definition of 1mprovement in Period A were -

randomlzed to. e1ther abatacept or placebo 1nto the double-bhnd phase (Penod B)

e Pgrlod B The pnmary efﬁcacy endpomt wh1ch was evaluated in the do Jlble-bhnd phase B

“(Period B), was the time to disease flare. The definition of flare was based on the. change

B in the ACR Pediatric core-response variables from the begmnmg of the double-blind -

- treatment penod Subjects who worsened by 30 percent or more in at least 3of the 6

. core- response variables without i 1mprov1ng by 30 percent or more in more than 1of the 6

- COTe-response variables met the. criteria for flare: If Global Assessments ‘were used to :

E define flare, there had to. have beena change of at least 2 ¢m. If the number of actlve

" joints. and/or Jomts with limitation of motion was used to deﬁne ﬂare there had to have '

beena worsemng of at least 2 Jomts

iiPenod C Pedratnc pat1ents from the followmg s1tuat1ons recelved an open-label

T et ————

' 'fdue to ﬂare :

- extension with abatacept therapy (10 mg/kg IV 1nfus1on) a) subjects who completed the
" lead-in phase (Period A) without adequate r/esponse were given the option to receive

- ‘treatment; b) subjects who completed the double-blmd phase (Perlod B) without - -

,experlencmg ﬂare €) subJects who d1scont1nued from the double-blmd phase (Penod B)

PR



" Dose and Dosmg Regzmen

: Durlng Penod A, pedlatnc patients recelved abatacept 10 mg/kg by v 1nﬁls1on over 30 -
minutes- (max1mum dose of 1000 1 mg administered to subjects over 100 kg) on V1s1t Days
" Al, A15 and A29, and monthly thereafter during the lead-in phase. :

~ - During the double-blind’ phase Period B, ped1atnc patrents rece1ved e1ther of the

- following treatments every month: :
D Abatacept 10 mg/kg by IV 1nﬁ1s1on (max1mum dose of 1000 mg admrmstered to g

- subjects over 100 kg) o
- 2) Placebo (Dextrose 5% in water: [DSW]) or Normal Sallne (NS) by IV 1nfus10n s

' .Dunng the open label- extensmn Penod C pedlatnc patlents recelved abatacept 10 mg/kg

IV infusion- over 30 m1nutes

| ‘PK samplmg scheme

S Serum samples for abatacept analy31s were only collected in the Perrod A and B at the
, rfollowrng t1mes but no blood samples were collected in penod C. ‘

Penod Ar , o _

. Pre dose trough (before each dose on Days AlS, A29 A57, A85 and Al 13),

| : *30 mm (end of 1nfus1on) sample (on Days A57 A85 and Al 13) - R

. Week 2-4 (one sample between Days A92 and Al 1 ’

7' PerlodB , o . B : : S

| . Pre dose trough (before each dose on Days B29 B57 B85 Bl 13 B141 and B169)

- ,Immunogemczty analyszs samplmg :

- Blood samples were collected on A57, Al 13 B85, and B169 1nd1cated as Per1od Days
- for analysrs of anti- abatacept and anti- CTLA4 ant1bod1es SRR ,

| 'Data : : : R : : : : .
All avallable abatacept serum concentratlon-tlme data from the lead in phase (Per10d A,

i S 1497 samples from 186 subjects) and the double-blind phase (Perrod B, 590 samples - j
o from 122 subJ ects) of IM101033 were 1ncluded in the POPPK analysis dataset, whereas
 the data following early termination and the open label extension phase (Period C) were:

- excluded from the analys1s Abatacept concentration values below the limit of ,
' _quantlﬁcanon and outliers identified by dlstrlbutlonal checks were also excluded from the _

S ,analys1s In addition, the analys1s dataset included time-invariant (baselrne demographrc
" and clinical laboratory data) and time-varying covariates (body" weight, glomerular =

- filtration rate, creatinine clearance, alanine ammotransferase and aspartate
am1notransferase concentrat1on) Avallable prior- concomitant medication data were also
1ncluded as time-invariant categoncal covariates, by categor1z1ng the medications into 3

- categories: methotrexate non- ster01dal anti- 1nﬂammatory drugs, and corticosteroids. In -

~-addition, diseasé status data were included as time-varying (number of tender joints and
o number of swollen Jomts) and t1me 1nvar1ant (basehne dlsease duratlon) covarrates

51 -



In add1t10n data that were. used to develop the POPPK model for adults with rheumato1d S
arthritis were also included in this analys1s (2148 samples from 388 subjects) Orenc1a '

- _'adult population PK study and data analysis is described in Dr. Anil Rajpal’s clinical

’ Pharmacology review dated June 17 2005. There were 2175 blood samples collected .

from 187 patients in. Study IM101033 out of which 1497 samples were collected from .
186 pat1ents during: Period A, ‘and 590 samples were collected from 122 patients dunng

- Period B, and 88 samples were collected from 41 pat1ents who termmated the ass1gned
o study treatment durmg e1ther Penod A or B ' : '

3

.

Covarlate R

Statlstlc '

~ Summary |

L Basehne Age (Years)

; rBaseline Height'(cm) R .

oo
SN

| Baseline Bo'dy SuffacerAljeav'(cm2): .
| Baseline Body Mass Index (Kg/m2)

| Baseline Loan Body Mass(g)

| kGend\er' .

B ,_‘Mal'e :

Female -

Race

_'>Wh1te o

B VlBlack/Aﬁ'10an Amerlcan

'As1an f

Hawauan/Pac1ﬁc Islander »I: R
o Others

Mean (SD)

 Medion (minw)
" “Mean (SD)

' Medla‘n (mm,max)
- ;Meanr'(SD) |

o “Median (mln,maX) B

~Mean (SD)

| Median (mm max)'

Mean (SD)

‘ . ‘Medlan (Imn,xnax)" .
S ‘Mean (SD)l' '

* Median (min,max)

—

CoNey

N

B N(%)

N

INE)

a0

BoGsaAn|

418(154) |
o 41.7 (144,100 | '

1455(174) |

1478(101 517 |

13(03)?""7

1.3 (0.6, 21)_;

19.1 (4.2)

185(12,37) - |

28892.6(8804) © |

US385%)
3 ,13'_3_(7'1."5%) S

143 (76 9%)

15 . l%)
C1O5%)
1(0.:5;%): i

£29089.2 (112154, 51970.6) |

o -':-'VV,METHODS

R ,In1t1al development of the POPPK model was conducted w1th only the J RA/J IA dataset
- and subsequent development was conducted w1th the combined JRA/JIA and adult RA:
' dataget. Theadult RA data were included to enhance the robustness of the dataset, and
S facilitate comparison of PK in JRA/JIA and adult RA subJ ects. A base model was ﬁrst S
R _'developed followed by the assessment of covarlate relat1onsh1ps and the development of L
o .'the final model - c o S o

L 26(140%) . V‘ ',7



~The 'hase model consists of a structural PK model, an. 1ntennd1'\'}1dual vanablhty '('IIVV) '

- ‘model, and a residual error model. Base model development was initiated with a linear 2- L
, compartmental structural model ‘based on the: ex1st1ng POPPK model for adults with RA o

i -~ This was followed by assessment of alternative bin% models, residual error models, and -

the effect of body weight on model ‘parameters. The base model was selected based on a’
: Vnumber of crrtena 1nc1ud1ng reductlon in Ob_] ect1ve funct10n Value goodness of fit.

o In the second stage of POPPK model development subject—spe01ﬁc covarlates were

o :exammed to assess whether 1nclus1on of these covariates in the model 1mproved the -

o goodness of-fit and reduced the IIV in structural parameters or residual errors: Covarrate .
- effects were evaluated for statistical s1gnlﬁcance with the likelihood ratlo test and for e
,cl1n1cal relevance (change ina model parameter of more than 20%) S

.The followmg t1me 1nvar1ant basehne covarrates were tested body welght -age, gender S

© race (white vs. non-whlte), duratron of d1sease and- prior comedication indicators; the - '

* following time-varying covariates were tested: hepatic and renal status, disease status,

S including number of tender and swollen joint counts. ‘Only phys1olog1cally reasonable R

o covanate—parameter relat10nsh1ps were considered. The confidence intervals of - = S
- parameters in the final model were determmed by non-parametnc bootstrap Model ‘
evaluation was. conducted by quantitative predictive performance check of trough serum -

~concentrations. Model-based predictions were used to compare abatacept exposures in

S the J RA/JIA and adult RA populations, Lastly, the followmg measures of exposure were -
o 'evaluated at steady state: len ‘Cmax, and AUC , '

‘RESULTS

o The Fmal Model isa hnear 2 compartment model, parameterlzed in terms of clearance i |
(CL), volume of central compartment (VO), 1nter-compartmental clearance (Q) and-

- ~volume of per1pheral compartment (VP) The parameter estrmates for the F1na1 Model are
S presented in the table below : : R

a .‘ICLM =CL1(BWT/BWT,‘,)“‘

e, L =vG(wT/BwT, Y |
VP,,.,-—W(BWT/BWT )’ﬂ N \

,?Pharmacokmetlc Parameter Estlmates Derlved Employmg the Fmal Model

- Name [Umts] Estlmate o Standard Error ' 95% Confidence '
~ Fixed Effects e e (RSE%)" Interval® |
oLt [Uh]“ 00217 o S34E-04. 46) 00207 00227 |
el [L] 307 . 00496 (1 62) - 297 3, 17
Qavg [L/h] e 7707.021,27; ,o.o_oz_éz_ (712.,4),7 00161 00263
CVPLIL]. 409 0240 (5.87) - 3. 62 - 4.56
,' e :7,'7.3'7'0.54'5_ . 0.0318(5.83) ' 0.483-0.607
VC2 0693 - 0:0336 (4 85) 0627 0759
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- - ZCL[-]

L ZNCI[-] -

: ZVP [-]

: E ZCLZVC -
ZVCZNP. -

Proport1onal

- | Random Effects

0164 (0.405)

~0.0348 (0. 589) . -
- 0.0423 (0.490)
' Res1dual Errorfr” T

'o'.2572fo{o'253

00769 (0. 277)7 B
o 0.0454(0213)

£ 0.0101(23.9) -

i 'o,»os49-’<"s:z4>* 5

0.00589 (7.66)
0 00777:(17.1)
0.0337.(20.5) -
o 00543 (15.6) -

£ 0.00879.(3 4é) -

0.558-0.774 |

10.0654-0.0884 | -
©0.0302-0.0606 |- -
©0.0979-0.230: | ¢
- 0.0242-0.0454 |
110:0225-0.0621 |

- 0.235-0269
000296 - 0.0476 |

A

- Additive o 00114(45.1)

. : aRandom Effects and Res1dua1 Error parameter names contammg a colon o denote correlated parameters R
b Random Effects parairieter éstimates are shown -as Variance (Standard Devzatzon) for dlagonal elements (ZP) and
" Covariance (Correlation) for off- dlagonal clements (ZP1: ZP2) ' S oL

" .- °RSE% is the relative standard érror (Standard Error as.a percentage of* Est1mate)

¢ Conﬁdence 1ntervals of Random Effects parameters are for Varzance or Covarzance s

*"Summary of>Models with Covarlate Effect of Body Welght Usmg the JRA/JIA

~ Dataset (Final Model indicated in bold font)

B Model No Model Descrlptlon L MI_N,'] - ‘COV , OFV -
= -'B2001,_7C2 No body weight effect —;SUCCGSSful; - Ok~ 8040.078 O(REF) | -
| B2006 7C2.  TWT on CL, VC, Q VP Successful - Ok .. 7990.691 - -49.387 | -
B2104_7C2 BWT on CL, VC, VP ' Successful ~ Ok  7914.268 ~ -125. |
|~ BWTonCL, VC, VPwrth R
| B2108_7C2 -~ power. term fixedat - SuCce'ssful?ﬂf'Ok‘ - 7956.021 -84.057 |
| allometricscalingvalues R R
(0.75 for CL; and I for. o .
"VCVP) R

- : r;'Among the models n above table that employ baselme body we1ght as the covanate R
:1’B2104 7C2 (basehne body. welght effect onCL, VC and VP) has the lowest OFV w1th S
: successful m1n1mlzatron and covanance step convergence IR AR

: As body wei ght isa s1gmﬁcant covanate in the model, and since there was a large :

o ~overlap of body weight for the JRA/ITA subJects and the adult RA subJects itwas "

o e Adult Datasets Comb ned (Flnal model Indlcated in bold font)

o _-expected that a s1ngle populatlon PK model will adequately descrlbe abatacept serum -
“concentration data in JRA/JIA as well as adult RA subjects. Subsequent model o
'development was therefore conducted w1th the. combmed JRA/JIA and adult RA dataset;r. o

Summary of Models w1th Covarlate Effect of Body Welght Usmg the JRA/J IA and :

Model No Modlel Descrlptlon O MIN 7;' ', COV OFV
1 ,'F2001 702 No body welght effect ‘Successful"_ : Ok N 181%8 04
B V'F2004 7C2 BWT on CL VC VP Successful-ﬂ Ok 17758 886 -429
~ | F2010 72~ BWTonCL, VC, VP SRR ,
o700 with the power term ,Successful. o ‘.Ok:- -329 629 |

,1_.785_8_.411

L : ﬁxed at the allometnc L;

O(REF) B




scaling values
(0.75 for CL, and 1 for
VC, VP)

G2004 7C2  TWTonCL, VC, VP Successful Ok 17778.349 -409.691
As shown in the table above, all models with successful minimization had a significant
decrease in OFV value compared to the reference model (F2001_7C2) with no body
weight covariate effect. The model using time-varying body weight (TWT) as covariate
had higher OFV values compared to the corresponding model with baseline body weight
(BWT). Hence, Model F2004 7C2 was selected as the final model.

Goodness of fit plots
Observed versus Predicted Average Concentrations (Log Scale) (Left-Population: Right —
Individual)
Observed vs Predicted Population Average Qbserved vs Predicted Indwidual Concentrations
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Sample Plots of Observed, Population Predicted and Individual Predicted versus Time
after Previous Dose for few subjects.




Clearance versus Age Group

Clearance [% Population Average]
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Clearance versus Race

s
: -
c 3 |
$ol 5
E T
3
Q.
o]
o
3?. <
=B o
221
-
o
o
Q il
O [ I
8 4
COthers White
(N=35) (N=353)
Aduits
Clearance versus Gender
2
Y
o
i
@ r—
e
S 0
L7
I‘_E | romny
s
.
=]
@
& o
L=}
@ ?
5
g L
o | FRERA WP ¥
(=4
L)
Female Male
{N=278) {N=110}
Aduits

200

150

100

50

§ 4
T
@ 1 T
O g
=4
| W —
| W
8
Others White
{N=43) (N=142)
Pediatrics
Female Male
(N=133) {N=52)
Pediatrics

59





