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SUPERINTENDENCILA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES
E. 5. D.

Re: LCxpediente No. 06-021.510
Solicitud de patente a nombre de Ortho-Mc¢-Neil Pharmaceutcal, Inc.

Yo, JIMENA ESCOBAR URIBE, identficada como aparece al pie de mi firma,
domiciliada en la carrera 11 No. 86-53, piso 6, obrando como apoderada de la
sociedad Ortho-Mc-Neil Pharmaceutcal, Inc domiciliada en Raritan, New
Jersey, Estados Unidos de América, me permito informar lo siguiente:

Iis deseo del solicitante poner en consideracion del sefior examinador el articulo

“Phammacokigetics and Hemartolpgical Effects  of the PEGvlated

Thrombopoietin Peptid rnetic GW3 & in Rats and alt
Intravenous or Subcutaneous Administration” de Mark de Serres vy

colaboradores publicada en Stem Cells en el afio de 1999,

El énimo de la presentacién de este articulo es poner de manifiesto que la
solicitud en estudio posec novedad y nivel inventivo sobre éstec documento que
se podria considerar como el estado del arte méis cercano, toda ver que los
compuestos peptidicos de bajo peso molecular de [a solictud en estudio
presentant de manera sorprendente fuertes propiedades de unidn al TPO-R ¥
permiten potencialmente reducir los efectos laterales cuando se comparan con
los agononistas de la TPO conocidos en la téenica antetior,

Sedor Supetintendente,

JIMENA ESCOBAR URIBR

C.C.39779.452 de Usaquén
T.P. 63228
Cod. 5376



Pharmacokinetics and Hematological Effects of the PEGylated
Thrombopoietin Peptide Mimetic GW395058 in Rats and Monkeys After
futravenous or Subcutaneous Administration

AMaRK LE SERRLS, Russ L, YEAGER," Jonn E. InLLrercERr Guy Lalopws,” Guy H. GarbsER,”
CareLEes A, Rieros Avens M. Sixms, Jeprey ML Sae5Tan,? Mirnagl I, Mooyt
Josern L. Woo ey

Glaxe Yelleome [ne,, Research Triangle Park, Morth Caradina, L3AS
kA ffmes Besearch bastituls, Palo Alty, Califoroda, LSA

Key Wards, ThromEcpaienin - Miveric peptide (RFFRINGE Fhosmanehinerics - Hemaioogn - fas - Moskep - BEGyliel

ABSTRACT

GW3I9305E, 1 potent PEGylated peplide human throm-
brpaietn receproe (TIuTFOE) aganist in vitra, is belng eval-
watwd for dhe rrendinent of fieombecylopenla. CVIOS05Y
shatres 0 sequence hemolopyr with T In this report the
[haemucokineties nd hematologieal cffeets of GWIS05R
in by aned mopkeys are deseplbod. Deses eliclting thromlx.
eytasis in rodints (2 o 10 pptig 5.0) produced insutficicnr
plasin concendrativn data far pharracolinetic parmmeier
estimale calculatlons, At bigher v, duves i rags (500, 1,004
or 2000 parfkg serum e (half-life) values wers =20 h, and
the jwrea under the congentration fdme curve increassd pr-
poriieity win dose, Tn cyaannlpws menkas R IG5,
plazna t; veloes ranged from 37 to 68 b after s oo 1y,

dusing, and sim0ar vaiues were observed in rhesos mopkeys
allowing s.c. dosing. Rai platelel counts increased follving
7 iLa-fuldy or 10 ppiky [feurfoldd s doses, Cynemaolpos
and rhesus monkey plidelet counts did nol change sigolfi
cantly ol comparable sa deses, but did ineresse slightdy
{<twatold) in eymeatolgus monleys ellowing 2 25 ppfke s.c.
ddose and tweodnit fulbowing s 100 pgtk s.c. dase, Breduse the
plasing f of GWI9SUSE ix lonpg in mouse, Tat, dog, wnd
wmonkey, yer the dose required (0 denble platelct levels in
menkeys is 30-fold thal required o pats, differenoes i
Tematnluirical responses may be due to intecspecies dilfer-
ERCES 1 Hue Interactinn of GWALS0SE with the THO, Stever
Cele T80, /73] 5-3260

I TRODUCTION

Newlrapenip and thrombegytopensa are ghematherapy-
i side affects associcled with significant marbidicy,
nclwding apantanecus bleading, Thrembocyopania often
limils the maximers shematherzey dose snd the dosing rég-
imen (har catr be adminfsterad. Redueing die magmitds of
throebacytopenta might wliow administrtion of higher
doses of chemothorapsutic sgeals of doss-intensifcation,
whivg could result in anproved disesse control. Standard
prachics i ¥ manege thrombocyropemis by adoandstering
platelet transfusivng, which tamy a risk of seeondary infer-
Hun ag well as the cventual produetion of neutraliziog anti.
hizelics to plulelets, Rocombingi interleukin L {sIL-1010 has

meen appegved for the treztment of ehamotherapy-induesl
thramboeytoperda, aifflaegh 05 wee hes baen assacioied
with necaale side efTeats [1.3].

The sueage-spacidic cyakive thal regulates plaelet pro-
duction, thrambanoieti ¢ T, bas bean desenbed [4], Two
forzy of the recombinan human profein have beon invest-
gared: full-lewath plyeosylated recomtbinant husas rosein
HUTPD) [3] and PEGy|ated mepakaryooyte groweh and
deveiopment {actor (PEG-rHUMGDE) |4]. In mice, dogs.
and primgtes [7-143, tHWTPO 2ol PECGrHUMG O promiote
paatelzt production and reduce chemotheripy-indees
throambogytopiznia. Unferlumately, evidence of TPCungu-
tralizing jmtibodics in pabients paricipating in cancer s
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platzlet donor clinical tisis forcod the discontinvation of
PEG-rHuMGDY development [153

Mot lomg after TPL aras firsl reported, 2 28-aming acid
TP mimetic peptide was dasceibod that was siuipotent to
TFO in cell-hased assavs {16] This peptide dimer, AF13948,
shares wo sequencs homology with TPO, Swdics showed that
while AF13843 plasma consentratiogg were shor in mice
iplasma t,; [lalflife] = L1y, AF 13948 stinwlated platzlel pro-
ducticn Follgawing single or mulidose pegimens of 250 or
000 pebe umpullizhed resulfs).

Subsequent to Mhese studies the soquence of AF13943
was motilied with amine acid substitncon, and the ccsulting
poplide, AFLSTRS, wes PEGvIated o produse GW303058
(Fie. 1) Similar to AFT30aE and AF1ST05, GW3DS058 binds
e angd acoviles the buman TP cegeproc (HUT PCr) with an
allinate simifar 10 that of TR m vire [17] Unlike AT 3048,
GW32505E has @ oI 1, in eriee and elevatey penpheral
plawlr counts following u single se, dese of g litle a
2 updky L] In dews, when coadiinistersd with G-UEF,
[ %5058 has o long plasma halflife and accelerales
plateiet rronvery in s dog myelesapprassion eodzl {unpus-
Tished reswls, monuseript in oreparation}, Recent studies
Tawe shawn that GW 35052 i not immunggeale o several
animal speciey, and that if an eatibody response b
W 293038 were elicited, thosa antibodies would net likely
rewtralize mdogencus BuTFPO T8,

Frarmzcakmeries and |[zmaraloyy of TRC Miteds Pepride GWA2I5E

In this report. we deseribe 1he phesrmacokinetics snd
hematalomivs! offecty ol GWI9S038 in vatz and monkeys
[ollmwing iv. or s.¢. administeation of the compeound,

EXFERIMENTAL PROCEDURES

laterialg

AF15705 and OW305053 were obtained from the
Biotechoology Broduet Development Pivision, Glaxa
willeome [me, (Ressareh Triangle Pare. NC) Al other
charnieuls wers redgent prade or better. Dusing salutiang of
W 3RS05% were preparcd in phosphate-buffered sabing
(E5) 5 WIPS05E way prepared by derivibizing dhe tis M-
permin of the AF 1515 near diger with 20,000 molzcular
weight (mw) polyethylene giyeol (PREG] (unpublished
R, smequscnist in preverzbiony The me of AFLETRS
and GW3INS0SE are 3,295 and -43,300, respectively. All
dise caleulabions are based an pepride mass and are thus
direelly gomparabic for PEGylated and wnredified pap-
fides. The pming aeid sequences af AFISTOE apil
GW 393058 wre shown in Figure §.

Animal ffandiime, Pasing, snd Semiple Callectfon

ANl animzl procedures desgribed 0 this Toporl were
appeovid by the Institutionad Animal Care aml [se Commites
and congucred in acordance with Federal gridelincs.
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e Beares, Youger, Dillberesr et

Siudies in Bpts

Sinple-dose and epe-munth ropeit-dose studies werg
condugted in Elan ¥Wistar cuts al Glaxo Wellcome. [o the sin-
geedose study, male s 300 o 330 g, theea rats'dosy)
peenjved singie 8.0 doser of For 10 peke Masma samples
for detzrmioation of GWI9503E eoncentralipns were
ahtained from each ral predose and at 3, 4, 7, aod 14 davs
prtdose, [lasmi sampies were stored at - T unil gty
sis. Bloed samples for hematelogical analysis were obtained
from ¢ach rat predase and a1 3, 7,40, 14,17, 20, and 28 deys
postdaging und andlyzed the suae day.

ln e anc-rmatith repett-<ese smdy, male and female Han
Wiastar g 230 b M & 1) ralstsex wt the 300 and 1000
pihinaE I doses. (2 mesdsex at the conrol and the 2,000
w4 b doses) coceived single 1.v, Dolus doses cvaty other
day (it 2 monii. Upon cacspietian of dosing, 10 ratsisew/dose
werd cuthimatized, white somaining tontrad and high-dose
rass wers mliowed o recaver fir one math snd then quthang.
tized to guiess the caveriibiliny of reeatment-refated eftbows.
Drases of GW3I9305%5 in thiy study were chosen to peovide
expasares well ahowe fnose heeessary for efticacy in rats and
tnosc antigipated in climical fneis, Fallowing doses 1and 11,
zerum sumpies B detenzingion of GW3I9H55 concentea.
sige wore porained fro 3 rarssaftime poing predose and ot
OB a1 20405 24 aml 4R b atter dosing. Following doge
11, addiional serum semples were taken ab 72 and %6
Serum semiples wers snieed g -7 il enalyis, Blond
sanples (o nemetoiegics anslysis were oatained from cach
vt predlose, on day 24 imear the oml of the dosing pesied). and
I3 and 28 dayz afier dosing stopped. Hemaloltgic samiples
wier analyesd the same day they wate taken,

Single-ose and cne-manth repeal-doge studies o con-
dugled in monkeys o Covanee (Yienpe, VA) In the single.
dose sludy, male eynomalgns monkeys (3t 5 kg) received
sogle se doses ar 2000, 25, or W00 pgtke {threo
mankewsioss) of 3 single 1, dose st 10 pgdky (o mon-
keys) Plasme samples R pharmacokinelic analysis were
obrtamed Fom <ack mon ko prrkse sod a0 808, 825 BE ),
2,6, 8,24, 72,95, 120, 144, and L6§ b pesldosing. Plasm:
sarmiples were stored at -T0°C unti] analysis. Blood sampics
far hematological analy3is were obtzined fram each monkey
af predess (duy Uyand 2.5, 7.8, 10, 11,12, 15, 17, 19, and
22 days postdose. Blood samples wers stored al room tom-
neratoge wnlil processed (within 3 h of collection]. Beeswse
platelet counts inseeased onby slightly at 23 and 100 ppk
aed nogad all ar £10 s g'kg, Tour thesps monkeys (31w 5 ka;
1eofsex) were addal to the study o dotormine if they
regpattiled more sieangly o GW3EYS05E thun did cynomel-
gus mbkeys. Rhesus ek ey s coetrod sfagle o doses of
(i 393055 o 2 ar 10 pgdka Samples (plasig and blond
were eaileated as descnbed for eynomnolgus mankeys.

LRt

[ the onemanth repeat-doss study, mals and fernale
cymtmnelgus monkes (3 to 5 RE dieefsis at S and, 1,004
ks b doses, fiveisen of contral and at thiy 2000 pkira g
|t dise) veceived single 1. doses svery ather day far 4 manlh.
Llpes completion of dusing, fheee mankasys'sesilons wers
eutanized, while Temaining controd and kigh-tlase monkeys
wers giowed 1o recove (or one mgath and then cutharized to
Zaveye che peversisility of trentmensrelated elfazis, Bollowing
dosos | and |4, semur samples were ohrainel predose aml at
00%, 035, 1.2 4, & and 24 b postdose, Following the fiust
dose, an sddltionst serum sample was colfacied qf 48 k fom
all animels. Following dose oumbser 14, additionil serutm
satmles wers raken from animaly {heo aimaisiaes) in the
veficle comiral zod 2,000 ppkdd b graups at £3, 72 and 96
b after dosing. Serum saenples were stored frezen 2t or below
-20PC. unk) anstysis. Bioed sataples for hematological analy-
gig were ohtainad from ach monkey predase, v days 14 and
26 durng the dosing peviad, and 10 and 24 Jays afer dosing
stirppead, Henumiolegie samples were analyzed the same day
they were faken.

Determinntivn of G950 5 Plasma Conventruoiigs

Kediofmmtoassay (R4

Comcenirations of GWI%)5E-ike immunoreactive
TnAtzral 1o eat and monkey piasTa sanipies wee: detenmined
by pxing 5 ompetitive binding RLA. A witised anslog of
AF1308 was preparcd oy derivitizing the Lwo hetsmini of
AFLFT05 with succinimidyl propionateN.|[sropiotate.2.3-
G ot ned fiom Dupaae Cortpany NEX Raszerch Produocts
(Bogton, MAY The meaction product was purifed by RP-
HPLC 2.5 = 150 mes Symmeny® C18 5 ae calunn, Watess
Corp, [Milford, MaT mabile phuse A = 0 1% Trisfueroscatie
acidi [TFA] in water, mabile phase B == 0.4% TFA in accteni-
trile) Ty wsing gradiznt cheomatographic cenditivns 1k 60%
mobile phass B for 30 i followed by G9% to 75% mobils
physe 3 for 5§ min), The purificd radwoligand Tad 2 speific
sty pF =250 mm).

by this Bla diluted cavbit gatieerum [19] raised to 2
biving thyrogichulia conjegats of an AF15705-analog was
moubated ovemight & 4% with ordioligand (H-AF1ST05)
wnd aliquats of study ssmples ar splked (LW 393038) plasma
exlbration atandards. The nead day bownd and free radiol-
oands were sepatatad by inoubating (o [ & ar 470 with
anlivabbit immunoprecipitation reapeat {Sac-Cel®; [D5 Lad,;
Baldem, Tyne and Wear, UK ). followed by the addcion of 2
il of cold FES {pi 7.2) containing 0.1% bovine serze alou-
T g O, 1% Tweens2d Assay Wwhes weee coatbrifiuged for LG
sz sl the supematant sspivabad to wasse, The pellug were
sesuspended in 2 miof water and decant2d intg 21 o seimtil-
lation els comtairing § ml of scintillation fuid. Bownd
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rucheligand wag quanifed Jr g geid seisdllation counter,
and galioration curves were derived by using the program,
Muiticalz (Wallag; Tucku, Finland), from whizh control and
giudy sample concenirations were mterpelatad. Al samples
werp gssaved in duplizate. The lower [imit of quantiction
(LLOGH wes st ar L6 na'ml, TGecause lhis RLA may als
dizteey metakalic fragrents of GW 395038, she reaulis Bere arc
repepled 85 GWIG504% immutoresctivity cguivalents,

TR0 Binlogical Ay sy

Concenteations af CW393058-like hiologically active
mazcrial o menkey plasir semoles fiiowing ¢ 35 & g% v
s of W IIS05E wers dowmined by wsing a reportar azsy
basell on & Bafid 1R TMOr fewlus cell ling. In thes cells seli-
vatign of the HuTFOr rosults i the production af lociferaz:
that caralvzes (he amission of Light upon addiion of the wub-
styape Tesiferin, The cells were grown in Dulbecce™s modified
Eagle's essential medineyF12; 10% fulal bovine seeum; 10%
Wehi-3 supemalant aud antibiolicaantimycoties.. AppToxi-
manely 18 hbelors the wssiy, calls were starved by transforring
them ba the same medium made (1% Wehi-3 supematant, On
the day of aszay, ollowing 2 washing step in mediom with-
ok Weli- 1 1 cells'ml e combbined with study sam-
oles or (W I9S05E-spiked plasma calibration slandiuds.
Asgzy plates were incubated tor 2 hoat 33°C ina 5% O
almosphers, then Luclie reapent {Packan] Instrement Co.;
Dowmers G, (0wt @addied fo gacts well, 1ight ocifsion
wag measued after 4 five-mimte inculatien oo o Packard
Topzount Luminameter (Packard [nseument Co). The coa-
coertrations of (PW3AS05E-like bivlopical activity in rhe
Phased sasples were inemeolaled from the lingar porbian of
the standasd curve, The SLOAG was sct a1 &1 ng/ml, Becinse
thiz wssay does sol distinguish GW 395058 irom ather possi-
ole agonists, resylts with this method were reported s
{iW3030 58 Wologieal activity equivalonts,

Plearaureakinedic Calewfaifony

Ared grder e coneenitation e ouve FAUC) valies
for CivW 395058 weaie eslirmated by using the mapezaidzl rule.
with back-exteapolation of the GW395058 plagma concenlip-
ticngs w zeto fime. Sigale day 1 AU values were calon|ated
fiGm e 2erd to (nfity (J-00f, with the gutrapoiaiad sees
fimn the fime oF the fast measurable sampie conesntrtion
(Cpaal ta infinity time estimate a5 Ceo'ke, where k., is the ter-
minal phase elimination i gonstant, Multidose day dest
ALC walues were calowlated from tome werg o 1, whare T i
the dosing interval Cmax values were defined s the highes!
ohgerved plasma coneesteation postdese. Mean caloulatians
were performed vy ousing hicrusaft® Excel 97 5R-
IMierasofi Comaration, Redmond, WA Y honcompartmental
pharmacokingtic calewlgtions were necformed by using
WinMonlin, Frofessional Mebwork Yersion 1.5 {Seigntific

Chapnaeeeingtas mp Hemaology of TRO Mimetiz Fegée G 390052

Comsaling Ing; Care, MO or PROAL Version 2.0 (Glao
Wellegmne [ng,).

Hemeteiary

Clinjeal hematplogy dod coggulzlion analyses werk per-
fermesd a1 Cilaxo Wellcome (ratg) ar st Oowance, Yienma,
Vignig [monkeys). Chinical bematology paramslers mea-
surad in all stodivs were platelzn count, wial leukoeyte count,
dAferennial leokosyte counts, 1lal erythrosve oo, setdoufo-
evle count, hematoerit, hemoglokin, and R indices {owsan
el hemaoglabin [WCH!, mean sell volims [BOV], mesh cell
hemaglabin concantealien MCHCT) I ane-month studies,
mean plateict vilime {341 platelet distribution width, and
coagylation parameters (protheombin time and activated
partial taromboplastin fime) also were measimed.

Statéstical Aralysis

en clewlations wore perprmed using Miceosoft® Exeel
07 B 1, Sasistical pnalysis (AMOYA) of pharmacckinceie and
hemmolopy dae was porfiemcd by usimg JAIL Stedstio!
Visualzation Softere Veomsion 32,5 (545 Ingtinne, Ine.; Cary,
N or SAS Swstem for Windgws, Version 612, TS Level
N0, <545 Wstitgey, Comparizans of phamacokinatic paa-
meter estimates wero made belween the sexes and days of des-
ing end wnong the dose groups by waing Turey's Stdentized
Range Tes. Diffpences were declared stalistically significant
when g2 < 003,

REs.LTS

Camparison of RIA with TPOr Dlalagical artiviry Assay

To clarify the relafionship batween (PW395038
immunercactivity and TEOC Sielogical activity, plasma con-
conteutions of GYWIRS0SE were messared by R1A sol TPOr
bialogical aclivity assay th samples collested (aifowing @ -
e 5o dase of GW3SS058 at 235 ughy 10 male cynvmolgus
matikeys (theeelgroun). Averiged plasma coneenirations of
GWATE0EE detenmined by RLA or TPOC bialogica] actlivity
asswy arg shown in Takle 1. & compaticon of Sndividuel
G'W 395048 plasma concentrations measured by RIA o TROr
hiclopical activify sssay is shawn in Figues 2,

{iond genera) agreernent (2 = 095; slonc = 0.74) was
found between the TPOr biclogical activity wssay and the
Ci%W39503% RIA, The cosulis show that the LA dokets pris
mrarily biologiedlly active matzdal in plasroa, and this 4552 can
b gl o aocranely determine GV IS06E plasma oo semom
coneeneations in monkevs or tats dosed with GW3YSGEE
Althaugh the TROr hickogica) aclivity asssy was the shhtly
o sensitive Leay of the twd mathods, te BIA had & greater
taropahput, Consequently, the RLA wes usod 10 detenmine
G%395038 plasma or Serei coneennarions for salowlation of
phareitcokinetic parametst csimates in study samples.
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of TPOr belopical activicy assey. Averaged plasma tonceaimdiony

(GWIIRESE equivalevy cemil plasma) detepmined by RIA or TPER
hialagica: activiy assoy ars sbown. Plusin sanplys ward qtained
{ram male Gynedluie morkeys ll'hmfsrwp] receiving a single
s dose 6 25 Py, ..
Thme (I Rla THOr h[ﬂ!ugi{:al a:livi!r a55RY
(ngfinl GWIRSH5E (biprml GW3HS05S
eqaiagimoly & ST expuivlens £ 50y
[ e {1 MO
1 N M)
023 1.4 £ 0.6 M=14
0z BT 14 nh=04
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LEE el iz |2
ﬁlil - e, quankifzste ';:u.;'.aw ity Lower buniz of YuaARtitaLien .
{LL0) for tha axgay: LLOG jor B1A = L ngm]; LL0 for TROE
beplngical activity gssay = 0.2 owfml, |
_J
[ ey
E 1an '
Te
£4
% _E A
L
=5 &"} -
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Fy Bn
gﬁ w4
58 ffﬂ f.
R2 |
n T T B T "
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! Filéy Sy 3058050 eeivaiants (ngimi) J
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Fionee 2, Comprarlyop of W 3FI05E Dletn concentraliony deia
atimel by BIA or TROr Sfodegiend eerivifn gssay. et coscen.
ey AT TSI00E equgivglemes ngnd pimen) deswmnined by 8 oe
TPOr Bislagion! apkivey sesay are showe, Flammg ramples wae
ofpaing! from R cLeomGiE MGHTEYS fifweeiroup) reoriving a
sl .0 anee af 35 uels.

Flusina Concentratiens sud Fharmacakinetlc Farameter
Estinngtes for GYWIOERSE [y Jlan WWistyr Rats

Foligwing 5. dozng willl GW3FS058 a1 2 or Ml pgiky,
Theere weez imsafficient plisea CoRRenIRGon versus tme data

30

availaale @ egimate phacmacokinetic paraceters due o fhe
limitcd gmount of Biead and plasma et woudd be collectad
fron aactt anigaet aver the extedod dwealion o Bdy shady
The highest plasma concentralions of GW3I9305E were
ohrerved on day 3 following the 10 pgtkg dese. GW305054
wis nogletectahle i plases lellowing the 2 pghe dase {dika
not shavn),

Pharmacakinetic pacarmcior estimates for (W 395054 m
male and female Han Wistar rats Fallowing iv. dosing at
SO0, 10600, or 2,000 wekardS hoare shown in Table 2,

In peneral following Ly, dosing at 300, b0, ar 2,004
pikas4d b lor gme moath, plasess concentrations did net JiF
fer betwoen sexcs, Following dose 1. thene wag ood propat-
girialty with incrassing dose belwesn ALC and Came
values Plasma 1, values were long atall dose levels. Flasma
cleaeance 1CL) aod volume of digtribudion valuess (Vi) over
the foursold rangr in iv. dose were iow and generally somspa-
raale smang dose levels, Dose §and dose 11 pharmasnkineic
parmeter estimaees did nok JilTer (dasa nat shown) sugpests
izt thist Tepested i, dosing did nat aller 4% 395058 systemic
SRfoSUNe,

Miasmy Concentrations 4nd "hermacokinetc Parameter
Estinuates for GW3I9SD53 in Cynomnelgus ¥onkeys

Plasza concentrations of GWIRE03E in evnomolivs
minkeys llawing s dosing at 2, L0, 25, and 100 walke
and i, at 10 p gk ace showe in Fipure 3, Pharmacekinetic
parameter 2gtimates far GW1S30358 in eynomelgus man-
keys following s.c. doging at 2, 10, 25, and 100 pefkg and
Lol W0 pgtke e shown in Tanle 3,

In genseal, ALC and Craax vames merepsed propor-
fismal:1y with ingreasing dose follawing s.c. dosing ac 2, 10,
25, ot 100 ppfke. Plasma 1, values were long & all daze
levols. Plusma ¢lepeance (L) values over the 5G-fold
renge in 5.0 dose were lew and comparable among dose
Ievels. Yolume of distrioubon £ 2F) valles were similar at
the 18, 23, and 100 pedke dose tevels, while the averazed
Wat value for the 2 gk dose way siightly higher,

Foltowing Ly, dosing with GW3I5058 at 10 pefky, the
ALUC was slightly lower fhan the eomparable s.c. dosc
wevel. The plasma 1, following v, dosing was at Teast 16 h
jess than that observed (ollowing s dosicg. Plesme O
Foliowing i dosing was penemally low, but slightly wigher
than that abserved [Eolowing s, dosing gl the s2ne level
The ¥z following vv. dosing e 10 ughg was sssentially
the same as thet observed following s.o. dosing. The wal-
em2 at steary sate [Vas ) was 82 £ |2 mkp.

Pharmasokinetic pacamater estimates for GW 93038 in
srnemolgus monkeys following single and repeated 1y,
floses at 300, 1000, 2,000 padkg are shown in Table 4. In
azneral fit monkeys fmals and female) dosed w300, 1,060,
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Avarime Pharmacukinetic Paracnerer Bstinales

Tbbe 3. Pharmacakiteric purmebee ¢stiodtes i Bl Wistar rts aiter cmenueth multidose sudics. Average phannasakioelic parimeter esimaes i
levwemys e | o showa Bor inale and fenile rats £ | Wiy reveiving single i.v. doses of GWIIEOIE & 500, 1400 or A0 pgikad h focare monlh,

Sen Thuse Al £ fon L Yy i
kg [N * ol {npen) ih] k) [mlfxg) (bt
Al Al 2 10524 A 22K s [
F anl ihall L3145 b2 1.72 il 673
hi | Gn 563,297 Rtedl Do | ¥ SR 43
¥ i fi13, L4% T M n4 | 62 4748 L
i I DA Az 54047 132 YL AL 520
T 2,000 [ 30452 55504 o 17 #.0 4. ]

LW=a9159 an.nalens [rgiml)

T T T
B S0 &0 BC 4D 10D 130 143 ) 18d
1 Time sh)

Flisrg 3. Plosore concenivalians B0 ente cprotiolps monkoys
desed wiph Lo TPRRER vererz sty coRRaRiFaiony (T RINS
e wrlents mge! pininst) deseined b BE are st Playais
awertihs ware obtndaed fans mon Sy itheserone secolving i
it ar ) T 38 00, e 000 A e oe g o sl
atf M m i

er 2,000 . orkg: A Cimsx and ALC valoes inereased pro-
prrtionally with dose; B 4. values were long, and ) C1.
villgs ware low and comparzble among dose levels,
Foffowing doses [ and (&4, Smay g AL vakies for
GWI0A%E snetoesed with increasing doses- [nersazes in
Omax and AUC values between 500 end 2,000 peke groups
were atatistically sipnificam. The increases in CL between

506 and 2,000 ek dose groups were small, anl wnly sg-
nificant in lernzle monkeys, There were no statistice by sig-
nificanl differences in by of Wz acvoss Lhe dese groups.

Cmas valoes inerzase] rom dese | dase 14, ol hes?
increases wetd signifieant enly in the 1,000 and 2,000 peks
feeitle wndd 1he 300 and [ GO0 pg'ke maks dose groups. The
guly sipurficand deereasz in CL and fuctease in ALK values
foflewing mltiple dosing wers observed i fomale monkeys
st e 2,000 g e dose. There were no zignificant shanges in
[z ot ¥z with multiple dosing,

cmax, AUC, s, and CL waluss fallawing duses 1 and
[& were not statistivally different petween male and [anale
monkeys, except &1 the 2000 pgkp dose group, wheee
Cmax, AUC, and b were greater inomases and ©L was
greater in femnales. There were na other sex-reluzted wonds
in any of the olher phatimacokinetis parameters caaminsd.

Plasma Concentrations sod Pharmecokinetic Parameter
Estimates far GW3IS5054 in Rlests Monkeys
Phatmacckinelic parameter estimates for GW 395058 in
the plreses mouker fellowing 5o daving ¢ 2 qod 100z are
shewn in Takle 5. Pharmacekinetic paranicter estimites in
rhesns monkeys Were comparaile to those for syeomiolgns
prankeys following 5.6, dosing at 2 and 1Hppke. AUC wilces

i Talle 3, Phamnacokinglic jarmesee estimates it eyngindlgus monkexs pir sikgle-dose studicd. Avenige parmacakinativ paanieler edfiriates are
showen for emale markeys | dicosgroug) receiving single-se. doses 2 2, 10, 25, ar 100 pipkg v e i dote (vodgrayp) at Lipgkg.

Pharmueakinetls Foramet: - Estimales
[Avesipe = 519

Boute b This: AUL .. Cmax
fnz'kg) {h * ngimi) (o)
i, 1 10 .1 150
53 i i |.347 11
1 i 10 2T Tl
boar ] 15 18054 161
e 3 e 45,501 T

[ CLF Ve L33
fhy [mlilikg) nlkg) {mlky]
i 20 105 Bl
it 1.1 145

a3 Ld g5

23 i ]

By L 194
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Table 4. Fhanacekicelic p_"ame:ercslmwbm eynetinalzus mankeys wler omerionrh tepual-tose slodies, Av erage phitdnicakinetic paTLLeter ¢Sl
Baltoweimy doses & arel 1 are shiw for 1k and Temale mnbeys flizeetrou) reeeving i.v. doses at S0 1000, ar TA0N k3 b fo g ek,
Averaped Pharmapghinelic Parameler Evimates Fallowing Dese T and 14
D ¥ Sex Dive Al Citina e L Vi V55 :
ipgkgash (0 * ngimal} ing {ml] 4] (k% g) (e obke) i

| M b H8,005 | 8,733 261 .93 155 iR3

F 3 a3 5211 154 117 405 M2

h 2 [ 103,551 s 24 I.E1 ks 47

F L 7E,112 44| 237 1.3l 410 1.2

Y 200 408,331 §1403 338 L5 55.0 14

E 241 I [md.428 A2, 12 Ak 5.4 633 i
1 W UK E33A43 Erf izl N1 052 Uk iy '

¥ 50 LT 11..57 m? 041 413 A

M | 0% HRILTR 4e 0 Ry a87 5k S5

F | LAl 933,744 sy 251 148 151 ivd

b 1040 Sdi) 563 .38 3. .37 Tl B]

[ pAECY] | 68950 45,555 il 1.3% 516 [
AT oo for st 1, A, ot dose 14

rmn £ Pmrrrmil.:mx: mwmm .‘EJrGHfjpmi.!i! a‘: mmjakrswwmdraﬁmwmmwkmn paMr silmanz

are shewvn ﬁJTTrmku}rs (Pwhigrea; cak Hidle:dnd gee: “Geinle) g single 52, doses at 10 B 2 g :

Pharmacokinetic Parancier Tstlinates
[Average £ 30)
Do allc,,. Crman Trax T CLF YT
(mpky] {lt* ngiml) ngfonT] [ i [l il finlkg)
! I 15 M | & U

i 1100 44 45 | & 113 ;
L !
increas:d proparionaily wish increasing dose for Mesus mon- L0 wekg (Fip. 4. RBC pasameters (hematesiit, Remaglobin,

keys Tellowing s, downe at 2and 10 ke, Simiturly, Cmax
wdfues wers crmpinaide with those af dl2 fame goge hovels for
cyvmpmel gus eannkeys [Table 3), and there was proportional-
ity with increasing dosa. Timax valmes for rhesus monkeyvs
were slightly sherter than those fir gyhotialgus monkeys,
Plaama ¢ valegs for hesas monkeys were lang following
s dosing, withough the plasma tz value at the 2 pede dose
level was approximacely half that ohszrved for cynomelgus
ngnxeys. UL and Wa'F values wers sictilae fhr both thesys
and cynomalzns monkews atthe 2 and 10 pekg dose Lewels.

Hemarological Fffects in Ruts After Siogle-Crngy Suudies
Ringla s.c. doses of GW3IR5S058 al 2 ar 10 pg'ke alterd
nlateles, RBC, and W3 paraeeters. Platelct connls were
inereased two- to fourfold within these days postdese and
melumed to nommal within 14 duys pootdase, The platelst
Tegpanse was doge-denendent, in that ineresses piearred o
rapidiv. persisted longer, snd werz greater in magnitude wt

Plabelel countsim] (= 1,500
.

REC county decrease| slightiy {10%-13%) at both doses

5,500
3.000°
2 5001
20004
1,300 1
1460 4

s v

b T T T T T 1
u 40 o 120 140 160 +ha

1 Doy

" Figure 4. Piateler coimgs i male Haw Wistar eais desed with

GRFIIEER. dverige plarelat counls in rols wne s, Bloed sine-

s wore aliined ot agty threefrowp) peceining single s.c. doos

o GHSEE ar 2 16 ) ar 10 (0 pgit
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witlrin thaes des poatdase, and il et retsen 1 nocma) unt
28 days pordose, Dovreases oocuresd moe mpidly aad werg
greater it magnilede an [0 pefke, Thete wis 2 conesponddieg
jmerzase 0 ored cell distribazen widss, which remained ele-
vared for 2§ days poatdoss, the tast ticie point mcagened {data
not shoveny,

Tatal W13 counts inereased sightly [<twofold) at bati
foses within shree days postdose and retuemed to nomal
wethin 14 days pestdose, Teflosting an across.the-bodnd
increase in lppptocyte aml granulocyte soems, Increases in
W B coumis wees unrelated te doss (<lata not shown),

Homattlegical Eifects in Rats After One-Month Repeat-Dose
Stodies

Reneated i,v, administraticn ol GW 393038 2t 50, 1,000,
or 2,000 pgtk every otier duy Tor 3 menth produzed mech
grcater changes in plalelet, R, and WBC purameters than
thase absereed alter simgle loow doses, However, 58 thase sle
vitlsd itz develz, hematologic effects did not difer umomg
dose fowns (Table ), Plapet gounts increased dhoot ivpe-
foid during e dnsing peried but increased merc (about |G-
lold] within fwa weeks aftar dosing stopped- Platciet coumnts
fad relorned o nonms. by & moath postdose. Inersases
platalet caymt were accompenied by an inereass in W17V,

Pramcoiaetsss ané Hemanolozy of TRG Winictic Pegtide LW395035

RBC pacamaters (hematoceit, hemeglamn, sand BRC

coul) devreased 155255 by the el of the dusing period,

and returned o nomal within a manth gostdose. Ceereases
were aceompanicd by a reduclion in mean smypuscular
hemoglohin concentration £5%-10%4) and 20 increasel red
cell distribution width [12%-20%).

Total WEE counts incresged markedly {ubout 2ightfoll)
by I end of the dosing peried and reloened to nommal withis
it menth postdose. WEC coum incteases reflected oross-the
board increases in iymphocyte counts (ahout fourfald) and
grarrclocyte cownts (bt 20-fold) abserved during this study,

Prarheembin tme wag somewhal prolenged (30%) at
tie and of the dasing Deriod, bu retummed &7 movin s
1 manth postdose. Activieed parial thromboplastin tiee
was wnnlrered (0402 net shown).

Hemutologival Eifects in Monkeys Afer Sinpie-Tuse Studies
In cynamolgus ur rhesus monkews, no sigeificant
changes in plateler covats were obaerved fullowing s.c. doses
ut 2 o0 10 ke, In cvngmelgus monkeys, 1 25 naky s, dose
produzed simall bt significant incredses in plareber counts oo
davs Tanal 11 (1.3 times and |5 izes, respretively) from day
| wsines fditi not shown), & 500 ok s.c. dose produced
sigaificant :nercazes o platelet counts on days & 11, and 12

Mgtk Tar nr.e Homk,

Table & Heneergical eflect af (W3SS058 m Fan Wigtar 115 after one-spanil; repeat-desz studica, Changas i average lemalozgicel '1F-1¢ﬂ'15
Uikl paramelers ¥ the end-of-case azldpq'.:ldw&ai e, a.ﬂd ﬁ:mr woks A1t SOV ini rats '-:x:tnmg repeaxﬂd L¥. l.‘rnses al 34, 100, 2,060

Lemple fime

Prathoomsbin view: {320} 1.7 16.5

! Fod-nf-tusing = 1 weeks = 4 wiehks
rogtdnse pastdase
Mo fupkatds i) i S 3050 ERpiI] 2,000
Flaiefer et
B zietel cuns (1 3’ 1,504 2,202 2341 1304 £.795 !
I () 5l Al 6. B i4 14
[ : {rranulpeyie vifeers
ey cougl 24| 19800 PR 7430 23330 hi2
wlaraevly zount e’ 1l a9 .70 5204 T i3
osnophi | cownt P’ i | T Bia Y56 1,435 43
Dazophil count fhmmti I Bl 3% #i3 i -
i
Lymphoeyte effecls !
Lyraphogyts cotnt (pan’] 419 14,745 FERN Haw 1145 FATO
R effects
HBL gour: G0 mmY) T 2 151 35z 546 1al :
RDW (%0 121 i B 150 19.2 14,3 :

Coasulation elfects

7.2 A : ad R

red =T (ll:t:rn'lirl:li-;-ﬂ_lj:'!‘r' sl 2ol dLssribution l.'.r||_|I-._.
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e Feres, Yeager, Dillbeger v al.

(i, 81 Hewever, plaicier vnunts did net inerease sropae-
fanaly it dgee fro ZF o 1O paedip. Addhbonsily
cynomolgus mondeys doszd w10 zaky had significant
incrzazas 1 o] WU cousts [1.4-fold) on dav 7 (datz not
showen) anl nectroplil counts on ay 7 (2.6 teesp fron day 1
ceants (Fi &y Wesiemlicant changes were obszrvedd for the

ather hematalpgical paremeters cxamingd.

Hemptabgice! ¥iferts in Monlieys Afrer One-Month Repeat-Tose
S ol i

Ropeamed iy, admepigtratinn af GW 393038 to cynomal-
s mnankeys gt 500, 1,000, and 2,000 ppdku48 b fora month
predluced  greater incrowses in pidbelet counts dan owees
obsemved i wngle-dese monkey swdies, In addition, RBC
s WEC paeameters weore altered, Howgver, ngither the
exlent iz g nicude of hematotopical sflects differed amang
dns2 groups (Taole 7). RGO paramneters were ynaffected

103
?:U] ! T

1
E00 4

505

ktoan phuteils'ing (2 4.000]
.
=
=

T T T T
1 3 T 49 v Y '8 4@ pp =R
Tay

Fignee T. Plareler cownis i orafe conamalis monkeys gosad wifh
GUIPERIE, Avercpe pluiefet coantt i monkers are shoren, Blomd
sangen Wit oladpe fFoen ok TleaeiionT reveiaiyr o
sinpe g0y et cof CFRETOSIEN e 410 pras,

16

144
v
1k

o
1
i

Mavirapl coursip x 1,000)
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1

Figave 6. Netroghtl conenls i orilet puronrolpies mosekeys dosed
Wit GEEADIRES dverane seaurontad aeitraphil casml e monkeys
ot e, Bl ety e e e el (i)
AR @ Siple e, chay o (TETOTNEA a 100 pae
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during e dosing period, sut 9 mitd tansion] reggnertive
snapaiz ooemel postinge. This wis chamererized oy shghtly
decreased BTC pavimeters (REC count, hematesnt, hemd-
glabing and increased ved coll distribucion width, dneniz had
nol compleely resclved & moenth after dosing stopped.
allhongh KB perameters approached nonmal values.

Total WEC eounts increased slightly (<rwafold) by the
el of the dosing pericd and remained 2lightly increased for
a month pastlass. WEC cygnt inerewses reflected am across-
Me-baard ineresse in [yrphacyte coonts (about bvofald)
el granclocye ¢ountg (ncutraphils <twofeid, manooytsy
anid vasinophils oo faurfold) chseceed in this studx,

Fatglet counts insreased about scventold duromg the
deasing sericd aml reluened to approximately noeomil levaly
within @ monid postdose. lscesascs n plalelet cotnty were
aceompanied by an incrgased plaleier distibution widfh
and 2 duereased MPY,

Astivated partia! thromboplastin e wes somewhat
arplongal (10%) at the end of the dosing period, but
retienad to notmal within a month postdese. Prothrombin
time wes uaealiered (dara not shownl.

DS URSEION

Tlvis report shaws that in mes (Lv.), of cynomolgs (v, or
g0, or hesus {560 Monkeys, adwinistration of GW395058
resulls in sdose-proporiong] eaposurcs with the pepidy
exhibitog a fow LA and ¥zF, and a lang plosmi 1, The
pharmavokinets belavior ol GW325058 s similar in
synomolgus and diesus monkeys. While repeated wilminista-
tion of GW3UENSE far o month at high deses stimulated
megkaryoeytoneiesis, prannlosytopacesiz, and ymphosy.
rondesi in bath vats sud cynarmolgus monkeys, the nare znd
mapetede of the responses differed berwesn spacivs,
Following capeled administetion of (W3950358, pluele
eurnts increased merg in monkeys than rets, while 'WBC
coums neredsgd Mot inopats than mookeys. Matzlet count
MprELes wore aceompanicd Ly o decrense i averags Tlatelet
sige in monieys bk an inerease in dverape plalier size in raty,
Thezs diflcrenses may reflact species differencss in cecentoy
sensifity 07 inherent responses ¢ rcecptor sticalition.

Hematolowic effects produced by repeated high dosss
af GWIS0SYE wete revorsible when dosing stopped,
a'fhaugh recovery wis peolanged in sume cases. This pro-
lotged reoovery phise may reflect GW3IS3058%s long ha,
vt it alse may cefleee $he inherent rare at which altered
hematopaietic cell connty retem o homeostatic wvels in thye
apeciny testod,

The abservation thal hematolopival etfects I sepuat-
doz studies did nor ditter with dese suggasts Mt te Sose
rewimen dezd was beyond that needed 1o elicic a maximum
resannz:, This i Turn supgesls that masimum respenses
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Frazmacokinetics and Hemaology of THD Mimetic Peplice T 5038

Tuble 7, Besologcal effbes of GWISS05E ik cynomolgus smorkeys atter ene-menll sepear-Loss siwdies. Cliangss in averagy hemalagical i

conmlavian: parmelazs at she end-af-dosé aod postdose 3k i dnd faur weeks any shown for mackeyy recsiving repeated v, doses al 50, 1,00,
2,000 1 pBedB I foe eme menth IR
Suibple fime
En-of-dosing + 1 woeks +4 wreks
postdpse st
Goss gk db ) - b 50 1,000 2,000 2,000
Platlel cilects
Plabelzl cear {= 10 ranm?| EER LAl 155 24005 2141 2
LW (% 406 581 b2 0 339 iz
MY ) 9.4 6g Tl 13 £l LR
Granulievle ellects
inzarmphal 2eurs G| 200 &1 T30 3,000 4400 ERI ]
- Bonogyes comat (Pt 450 1,130 1,550 1330 10u i)
{ Fasinaphil zuact (iram'] IS0 450 T EE 4y A
Lymphncyce cffeets
Lwnsglacyie sunt o] W0 g.A00 4,100 11,2060 14,004 10,5051
REC aflects
REC counl [xIilimm*; 3Bh 551 416 5ET Lk S3E
RUW (%) 4 154 143 154 1 T
Loagulativn vffeers
AFT wnee (522 188 1.2 2ir 11 nd. .4

could be oblained with Tower andfor less frequent doses.
The dege regimen chozen mede it impoassible & character-
iz the dosc-responze curves for individua]l hetnatologic
2fiiects, 5o it is noy possible o address e questien here of
whilher the variong effects were mediated by a similac mol-
ecular mechimism (e, acton of GWIREESE vn 4 sinple
PRI

GWRYELSE-indoced thramBocyledis was nol dsaocizoed
with herorrnegs oo Ihroonbesis, suggesting that indueed
panclits function aermally, as has been shown with PEG-
rHuMGOF [6, 15)].

Beeanse GW3IDE05H arnduccs inereased numbers not
amly of circulating plutelefs hat appear fanctionally nor.
mal, bul also of ciulating zranulocytes and Tvmphacyies,
the data presemied here suggest that GW3I95058 has the
potantial to ameliorate damage o Basten recovery of multi-
ple hematepoictic eell lings {rm chemotherapy-indueed
dumage, as has been ndicaeed for rHOTPO (206

Aithouph GW3I05058 has a long plasma tq in mice [18,
gilts, dops and monkeys, the single s dese requined to dochls
cireulating platziet lavels in monkeys 38 S0-fold thar required in
. In previous sydiss [17) GWISE05E and THUTRG were
shiown 1o bind with similar aftinite to muring BaF3 cells trans-
fizricd with the HuTPOrand copigatent i stirnlzling megakany-
pevte colony formistion and megakanocye MEtOration in wells
cultersd fiom human bone martow 0 vime, Additions] sudics
well ba reanired do dterming if the observed diftercnees in hema-
relogical rospanges belween eadents and meakeys are dus t a
significantly redoeed affinily of the monkey TPOe for
G 305058, relawive 1o the humas acid modent Tooeptors,
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