WO 2004/ 032870 PCT/ US2003/ 032089 1 Met hods for

Treating Post-Surgical Pain by Adm nistering a Nerve
wonomos2g7bact or Ant agoni st and Conpositi ons CoRC&iUSR0V3/032089

the Same CROSS- REFERENCE TO RELATED APPLI CATI ONS

[0001] This application clains the priority benefit of

provi sional application U S. Serial No. 60/417, 237,

filed October 8, 2002, the contents of which is

incorporated by reference in its entirety. STATEMENT

REGNRithods ﬂGEmEmngngﬁE[PﬂEWIﬁReriDEVMthh

[ 0002] This Jjnvention de S. . Gover
suppor t uﬁ%‘é‘”r‘%&ﬁg%& “aoga ‘"ﬁalfmﬂ%eh Eied
by DARPA. The U.S. Governnment nay have certain rights
in this |nvent|on FIELD CF THE INVENTICN [0003] The
present i nveRt P IBERENCE IO RiFE ATED APP NS
G Fact Ol ( ant agoni,st_f or. ven

S 2t oo N A8 L e
BAWNDIISZ SEHE[ WONGENTT 728 7] BRA4DctdRE 8E2@0 WMeltoh et
(NGF). was the first neurotrophin to be i dentified,

an &Vhlflélsﬁléﬂoépqrﬁe@ 23 Tﬁ@ﬁ?é?%ﬂgrﬁm&% survival of both
peri pheral and central neurons has been well
characterized. NG- has been shown to be a critica
sur vi YpA TERMENTEREG SRBNGE ﬁE@EMLW sPORSORYS RRSERRCRfOR
peri pheral synpathetic an ryoni C sensory neuron
and of basal forebrain CBEVFR@WhﬂﬂWﬁeurons ( Sneyne,

Nat u

S ifbezt. 1001@@?@3{%82@ %aﬁ@ﬂ% rsggh(él% é‘%’?%% Spder
of CeatradPépDlAkB19-03 20806, pwaried bR DARPAA Sthy JU.8! Gé¥ernment
hbtur 337: 362-, é?4 (ﬁﬁsg%éﬁ and its activity is
rre&?ag e EHEGUGEE Wbthe PFe¥i@Rt  nenbr ane- bound
receptors, the TrkA tyrosine kinase receptor and the
p75 receptor which is structurally related to other
menbers of the tunoiFIBEDIOE THE MNagtQTIOeCceptor fam |y
(Chao, et al Sci ence 232:518-5 f)) WO
20&90%2870 Bl Prgsers e B o statestolthe ]| of lah Netvt ErawthiFector

| nEER bk ot BELUAID, SEREMLST PRt Sbeprprsica
nepmmus system For exanpl e,

BACKGROUND OF THE INVENTION
[0004] Nerve growth factor (NGF) was the first neurotrophin to be

identified, and its role in the development and survival of both peripheral and

central neurons has been well characterized. NGF has been shown to be a critical
survival and maintenance factor in the development of pefipheral sympathetic and
embryonic sensory neurons and of basal forebrain cholinergic neurons (Smeyne,
et al., Nature 368:246-249 (1994); Crowley, et al., Cell 76:1001-1011 (1994)).
NGF upregulates expression of neuropeptides in sensory neurons (Lindsay, et al.,
Nature 337:362-364 (1989)), and its activity is mediated through two different
membrane-bound receptors, the TrkA tyrosine kinase receptor and the p75
receptor which is structurally related to other members of the tumor necrosis

factor receptor family (Chao, et al., Science 232:518-521 (1986)).



NGF has been shown to enhance vascul ar perneability

(OGten, et al., Eur J Pharnmacol. 106:199-201 (1984)),
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al., Proc. Natl. Acad. Sci.2USA 86: 10059- 10063

(1989)), induce |ynphocyte differentiation and nast

cell proliferation and cause the rel ease of soluble

bi ol ogi cal signals frommast cells (Matsuda, et al.,

Proc. Natl. Acad. Sci. USA 85:6508-6512 (1988);
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[0007] An association between increased NGF levels and a variety of
inflammatory conditions has been observed in human patients as well as in several
animal models. These include systemic lupus erythematosus (Bracci-Laudiero, et
al., Neuroreport 4:563-565 (1993)), multiple sclerosis (Bracci-Laudiero, ef al.,
Neurosci. Lett. 147:9-12 (1992)), psoriasis (Raychaudhuri, et al., Acta Derm.
l'enereol. 78:84-86 (1998)), arthritis (Falcimi, et al., Ann. Rheum. Dis. 55:745-748



[ 0008] Consistently, an elevated |evel of NGF in

peripheral tissues is associated with inflamation
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arthritis. The synovium of 3patients affected by

rheumatoid arthritis expresses high Ilevels of NG
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(1988)) inducing bradykinin receptor expression (Peterson ef al., Neuroscience
83:161-168 (1998)), inducing changes in expression of genes responsible for
nerve activation and conduction such as ion channels (Boettger, et al., Brain
125(Pt 2), 252-63 (2002); Kerr, et al., Neuroreport 12(14), 3077-8 (2001); Gould,
et al., Brain Res 854(1-2), 19-29 (2000)), potentiating the pain related receptor



t hese changes take place directly on the pain
transmtting sensory neurons and apparently are not
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serious complications. Post-surgical pain, or pain that occurs after surgery or
traumatic injury is a serious and often intractable medical problem.

[0011] There are two general categories of medication for the treatment of
pain, both of which have disadvantages. The first category includes the

nonsteroidal anti-inflammatory drugs (NSAIDs) which are used to treat mild or



of the duodenum and of the colon. NSAIDs al so can

cause renal toxicity wth prolonged use, and further,
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treating pain associated ®ith or arising fromcertain

condi tions, including post-surgical pain. The second
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[0013] Post-surgical pain (interchangeably termed, post-incisional pain) is
often considered a variety of inflammatory pain. While there may be an
“inflammatory” component to post-surgical pain, clearly additional mechanisms
are involved. For example, during surgery or other injury, both vasculature and

nerves are cut or torn. This does not happen in a tissue undergoing only



relatively ischemc, also a painful stinmulus that is

not present during inflanmmtion alone. [0014] The
wdi2bd4@szatd mechani sns i nvol ved i n surgical or PCT/US2003/032089

injury-induced pain as conpared to inflammuation is
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hyperalgesia after gaétrocnemius incision supports the notion that incision-
induced pain involved dissimilar mechanisms compared with inflammatory and
neuropathic pain. In addition to the obvious differences in post-surgical or injury-
induced pain from inflammatory, visceral or neuropathic pain, these results
demonstrate that the mechanisms involved in post-surgical pain (or injury-induced
pain) are clearly different from other pains. Further, the utility of a particular

pharmacological (or other) intervention in treating post-surgical pain is not
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Neurophysiol 87:721 (2002))
[0018] The area of hyperalgesia (including the uninjured zone) caused by
incisions has also been mapped. Secondary hyperalgesia (hyperalgesia outside
the injured area) is one measure of enhanced responsiveness of the central nervous
system, i.e. central sensitization. It has been noted that the area of flare or redness

(possibly a result of axon reflexes) caused by incision was distinct from the area



made before the incision. Mdrreover, it could not be
reversed by | ocal anesthetic injection after

woOone4aBzAT0 | N patients after surgery, in sone easAS2003/032089
certain treatnments greatl§ reduce the area of
hyper al gesi a but do not greatly nodify clinica
nmeasures of post-surgical pain (pain scores and opioid
consunption). It has been shown that reducing the
area of hyperal gesia after colectony did not greatly
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pgtpﬁ atec. :%rn%gf ]i]}%ereﬁgetsﬁ%&tvg n?e%@f%g?@ gi‘rﬁ@fé o gfgatﬂg%é ection was

Kagkde befbreahe incfiinh Makedves; i8Bo(l2 B6tlhe revér@ﬂil@;] IOEanaﬂhetic
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SM&O&%:&%%&EB\FN@%%%“@&%%[ 0051] Thrg prlesent [ nveﬁﬁ 1311 )
i sthba@aardlopp@msxdmel Rhits eeonens yate hab monthsgdier selsctony. NexKock,

e ef i ng post-surgical pain. The
%t:f‘lfnt 52&296@5(@8@& or nore aspects of
DOﬁmﬁ}Jr gi cafThdadebfati FeGE amtnmym@treatmhrc{rﬁkoﬁaderalrpams
aspect, the invention featu a for preve
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| nt SimiB i .

oS EERATRP taSimPRph B P PseaR ot postameles e See
Of S&ﬁétye”o@ﬁawbkmémemuac(tsl\ma)I880I@hﬁ%bxeen shown in

accordance w lrpé?pﬁe mvegﬁjﬁon t. hat .NG- ant agf)nlsts

ar 9028babl e n5P% §114 NPl RIRGIAg PRIFR gpRfifptions and
r e ik fighs 51%% draRl by r&BlenPRintheir bRk Ng pai n

m surgery or om an”incisional or traumatic wound.
[0023] In another aspect, the invention provides
met hods for redu0|no |nC|dence of oost sur§|cal pai n,

arrel iorating pok

pai 4
or i)(gilzggy on 2‘ e g&gé&sﬂ%gl@% %dlg)@g%%@g g«gﬂ%ﬂl th@f antagonists
PCof NBZ0R3EF3RRE8 9N trlatfig post-surginali padi. VIltusdaimertiaddresses one
nmet hods conpri sing adm ni steri ng %g]t ef f.ecti ve anmount
f ORORSPESTS & §‘t‘rg1°f1ﬁ1€?2‘3ffs JesCrbrskhifssing s pect, the
I@%Ziolon pr Wb%a%gé@t 159 dveh@dn feRfk&35hBMod Ripleventing or

d in an 1ndivi conprisin admnlsterln an
ef frestingvmstemrgivhl wiin (referred to interchangeably as "post-incisional"

"post-traumatic pain”) by administering an antagonist of nerve growth factor
(NGF). It has been shown in accordance with the invention that NGF antagonists
are capable of inhibiting or blocking the pain resulting from post-surgical pain,
including pain from surgery or from an incisional or traumatic wound.

[0023] In another aspect, the invention provides methods for reducing
incidence of post-surgical pain, ameliorating post-surgical pain, palliating post-

surgical pain; and/or delaying the development or progression of post-surgical



NGF ant agoni st. [0025] I n another aspect, the
i nvention provides nethods for enhancing recovery
wobnramwsea7gery and/ or injury-induced traunmati c ROUMWS2008/032089

an individual conprising admnistering an effective

anount of an NG antagonist. [0026] In sone

enbodi nents, resting pain is suppressed, aneliorated

and/ or prevented, in sone enbodi nments,

nmechani cal | y-induced pain (including pain resulting
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annh/ mmdwmmdangssﬂaamnaélytm@md [paingp syierser @geliorated and/or
(tactile) in nature ]

e nBWH?IHE%lt Sofrf?eenbbé) dHnenltSs cﬁ%#l%ﬁfégg)plg P‘ﬁée‘a A ﬁﬁg ? fuppressed,
enpaeidmiel %nd/bh Srepaited b adifindstdraigeh antitNGE |at1‘ebcnfy In some

i nci sion, wound or trauma, and/ or cUH %r
neambocheithSt EesiS PatR [SSTUBRFessRaATRC! %8‘? Oftl%r by
%1)%18 1@&{% ABLRERNMLEboSY Th30hE eﬁl‘%dlﬂ%%t 'tl‘ibrfnﬁﬁy—mduced

I'nventi on IS any agent t at can
di pgiatis yuppresiaitamelisrhted med/of preventedby edmimistaudg an anti-NGF

bi ol |
akggwog' cg n ggget‘gIer\lfllltxatﬁmgﬂtts1 aﬁ@)ﬁ?&lagb%dgcree%ﬁggspggﬁ
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receptor [or" p75), and/or reduces (inpedes
andfmelotatedcindjor pmmtpd,e w@ypp@&@w& e.\iDCIEaEA TePIBLo 2
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an pNEnRat agaili Kirthbi mlsodﬁlﬁws iatlaliynia anﬂ/ef}aqumlg\astam thermal
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an oNGRchae{teptilesaRtuEs orFithng B%léplhb?o“%%‘}“g‘?‘i) IG9BSS, 3, the gain
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owns
wound or trauma and/or proximal, at or near the site of incision, wound, and/or

trauma.
[0027] An NGF antagonist suitable for use in the methods of the invention

is any agent that can directly or indirectly result in decreased NGF biological
activity. In some embodiments, an NGF antagonist (e.g., an antibody) binds
(physically interacts with) NGF, binds to an NGF receptor (such as trk A receptor

and/or p75), and/or reduces (impedes and/or blocks) downstream NGF receptor



NGF receptor signaling (e.g., inhibitors of kinase
signaling). In other enbodi nents, an NGF antagoni st
wOonmi4mE2850 (r educes) NGF synt hesi s and/ or rel eaBeT/ulSz003/032089
anot her enbodi nent, the NG®F antagonist is an NG
antagoni st that is not a TrkA inmunoadhesin (i.e., is

ot her than a TrkA i nmunoadhesin). |n another

enbodi ment, the NGF antagonist is other than an

anti - NGF ant| body. In other enbodinent, the NG
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anti -NGF ant i body i s Sgrrﬁle:%ggjgggﬁ%bgﬂ%g? aétraig%ﬁgt is selected

hefoimany ane e ofthoddliloveings an ahie-NAH antﬂmy,aamtanheaéyse

conphi s of antibody E
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al hudlei a@ﬁ%cf)dhﬁg!\]@?) anl dhti0de R mEBARAdIFRRY Sowdrl 8n NGF
anti body is In still other enbodi nents, the
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I'D NO 1 aci d sequ e
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conh Pl o Neig af el ToER SRt oiianns saiior. e a kinas
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does not trtwg ger WO 2004/ 032870 PCT/ US2003/ 032089 1

Hncatse theadiNGF gitibgdieis hyweniged (sgahas entibody E3
anﬁé&ﬂgé’d 12000 46 WmEGhbodTRd & HRAnHNE L LAY fsyané%%d’: (as

In other enbodi ments, the constant region I's no
s dea@sb@irhemm) ilm othgr embodlmmsnﬂlb antf manm@dg 64BpAGR4Hne or

o’?‘ég gbIg%t qﬁ%nﬁ%%(cr L GaBsgo%/eo’t1 4%hre (%1’0 1veL,J%r,Fi)gtsgnqte
embodlments all six CDRs from E3). In other embodiments, the antibody is
human. In still other embodiments, the anti-NGF antibody comprises the amino acid
sequence of the heavy chain variable region shown in Table 1 (SEQ ID NO:1) and the
amino acid sequence of the light chain variable region shown in Table 2 (SEQ ID
NO:2). In still other embodiments, the antibody comprises a modified constant

region, such as a constant region that is immunologically inert, e.g., does not trigger



[00281 In sonme enbodi nents, the NGF antagoni st binds
to NG-. In still other enbodi nents, the NGF

wanv@Egard7et i s an anti body that binds specifi caCrgsStm3/032089
NGF (such as human NGF). In still other enbodi nents,
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912 and MAb 938 (See Hongo, et al. bri
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lvpffamb' 15h1bmnga9@wlom@f bwman B kA recspish)  about 20 pM
{002?]? ut 40T8%m¢1ﬂ%g%?ty g%?ﬂitmfﬁ?%nul;cﬁg tcpN@"' (E\Q:h as hNGF)
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1OCaTiNbe abboilt 10lto raM)utakﬁ)ch 4500t (hM nMiso alrout 680 pM apgut 0.15 to
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00 pM M t 50
o T a2 R R % B bl oo
DM &ROUh ofhePbbaaaskits, 1 EHMing bty £5Hbpido. Hhth 2Bt prw nM.

about 40 pM or greater than about 40
kn@mhcwmbvélms the bindingg ity lﬁ? @the%ﬁbcgléwbé@ el trian

t 07 Sﬁ%‘%ﬁe@%ﬂneéhx&eﬁ@ttﬁasmdﬁg%ffﬁ;ﬂ i R8a8sht 100 nM,
b|n ing affinity corresponds 2004/ 032870

PCEb&IBZ0 01, 0BR030nM1 by & mdh sbept KPP piabayt Hfl Y or about 50

bl by 3Lt 2 R IS AR 54 S0P @iy s BRE VLA ML, or
NGEbd)L& 4&*th In’k6me binbadintents,fthe bindidi affinity fs anyto algfut 100 nM,

hu ngtlltZS Lout%;: lt)ou??%x/l, E%oét%ﬁ& M, Ql?o%t IP&f ﬁ\/ngr ato8ut 50
pM, or less than about 50 pM. In some embodiments, the binding affinity is less than
any of about 100 nM, about 50 nM, about 10 nM, about 1 nM, about 500 pM, about
100 pM, or about 50 pM. In still other embodiments, the binding affinity is about 2
pM, about 5 pM, about 10 pM, about 15 pM, about 20 pM, about 40 pM, or greater
than about 40 pM. As is well known in the art, binding affinity can be expressed

as Kp, or dissociation constant, and an increased binding affinity corresponds to a



human NG- is about 0.07 nM [0030] The NG~ ant agoni st

may be adm nistered prior to, during, and/or after
woheo4gazgger y, inci sion and/ or wound t hat causeBCOUS2®3/032089

associated with the post- ®Burgical pain. In sone

enbodi nents, the NGF antagoni st is adm nistered prior

to the surgery, incision or wound. Adm nistration of

an NGF ant agoni st can be by any nmeans known in the

art, including: orally, intravenously, subcut aneouslgl

i ndercmsdidai{b aThgbindimgradimitced e@tll—NGFmﬂqsgmplgm yantibody 911

AR %{ﬁp@ﬁ; AR é%@ob P b GARSE BRRFH M, and

tr fRSAREAPA Mty bSRIBzedRBOIGIRALBodyt Be(ddribed herein) to
antagoni st 1Is an anti - NGF anti body, and administration

| shioyan NGE ipabaw P70t he fol | owi ng neans:

iR ey afas ROR AR R e SIS BHGP fyring andio

' n&ﬂ'tcﬁ"ﬂ%‘ilﬁg&y' iakikivn aBddr wothd ﬁﬁEéauBefsrmai; hsgociated Wlth the post—
Adm ni stration my be systenic, [ ntravsnous

| osmgjcz]duun o] emhq)dgg?fgs dha grﬁ?g]:ﬁggms’g i§ @de Stered pri prlor to
o 0eFy flﬂcgs@{jg? \QbLﬁLCP r@(ﬂn Ehh%tlon gPSENGF a@i?é%@hlspeala Hecby

I n ot her enbodi ments,
NGEn}am%a@leoﬁzh ih meaan‘mr[dMq @chl]ynln&amswly)fsulammwl@l%

: f b
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tr %F&ﬁone@ﬂ? /lﬁfavaﬁtﬁwaﬂy, REblIR@EAIYS tidgoraahsdeansly. In some
conprisin an effective armunt of a
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mor . oRhak @ﬁl@ %ﬂo%@h YeAECRRLARLESIE XGhdtpBh 81y, V12 isalHEion,

enbodr ment S, antagoni st_i's an_anti body that
s p atiahiterilly, ynmmvabsulady,tlh'féacﬁ@llbmlln@%‘(ﬂl@lculaﬂyxﬁ“ﬁe r

di nent s calized.
P HEA Ay L RamDr03h APBL Shsnle A R AR i localize
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accept carrier. In other enbodi nents, the kit
f urvtdight. conpri ses instructions for use of the NGF

2000882570 At ooRb ek ot R RhaRE) Bl g eine

THEDRAWNERilQfostidur Ficglyatn domsrisingurpgifecdepambimef a nerve

cunul ative resting pain as assessed 4 hours before

s urggewih facton@¥GT hasttagonist, 4 G‘P@blé‘ﬁft“é’r with pge pr/more
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anti body treatnent,
anchntagonist is an antibody that spec1ﬁca11y binds to the NGF molecule. In other

embodiments, the NGF antagonist is any antagonist described herein.

[0033] In another aspect, the invention features a kit for use in any of the
methods described herein. In some embodiments, the kit comprises any of the
NGF antagonists described herein, in combination with a pharmaceutically
acceptable carrier. In other embodiments, the kit further comprises instructions

for use of the NGF antagonist in any of the methods described herein.



"911" refers to animals treated with 35 ng/ kg anti- NG
anti body 911 (also called "Mab 911 "). Hongo et al.,
weolzbiiodzata 19: 215- 227 (2000). Treatment w t h aRCTAISHGBE/032089
anti body significantly reduded post-surgical resting
pain. [0035] Figure 2 is a graph depicting thermal
pai n (hyperal gesia) as assessed 24 hours before
surgery ("baseline"), 4 hours after surgery ("post-
surgery”) and 1 and 2 days after surgery. "Control"”
refers to no aBRIENGESCRIPTHONVOF Téki PRAWINGS " 911"
refers to animals treated with 35 ng/ kg anti-NGF
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resting pain assesse ours a surge
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odV paf n BN i RPRder B aDeR shica ek (bapiaese) i
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assessed 24 hours after sur gery and show ng
t r é2epadive" B bhurs aﬁgv Rggam(’ ipommrgmy'i)mody gmnd 3 days after

Si Ca by d.res i.n

: n?@@%@ f ?&h‘% alyg rse[o a8 é_ll\F@F &ﬁtﬁ’ﬁéﬁ 2%1)710 re ers to animals
PCTie4i52 008/ 08206P anﬁHodyCHM Oh"rgdtﬁ@lﬁﬁwﬁl 7 S0k JAAPNGF antibody
deplctlng restl ? pai n, assessed 24 hours after

surglire mechapicallyrindycedpainni t h 5 ny/ kg

an ant

et e -
gr apigeyeqnid chowipgthai p)xmalmmnv\mh 0.02 ragkgy\@ U meisk@ roeseatke, or 1
after InCISIO&%}%&E eat t wi th saline, 1 ng/kg

anie/fgdmagniz Y|«Fe3 reduced pain. "*" indicatesa

statistically significant difference (p<0.5) from the negative control.

[0038] Figure 5 is a graph depicting resting pain assessed 24 hours after
surgery and showing that treatment with 0.5 mg/kg of humanized anti-NGF
antibody E3 significantly (p<0.005) reduced resting pain when injected two hours
after surgery.

[0039] Figure 6 is a graph depicting resting pain assessed 24 hours after
surgery and showing that treatment with 5 mg/kg anti-NGF antibody 911
significantly reduced resting pain (p<0.02) when injected 14 days pre-surgery.



positive control, ketorolac. The proportion of intact

wounds following treatnment wth anti-NG- anti body 911
wdi2ao4rva287di ffer fromthe proportion of intact RODME3003/032089

followi ng treatnent with saki ne (negative control).

Thus, treatnment with anti-NG- anti body showed no

ef fect on wound healing. By contrast, animals treated

with the NSAID ketorolac (positive control) showed

significantly reduced proportion of intact wounds.
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DETAILED DESCRIPTION OF THE INVENTION

[0044] The present invention is based on the discovery that in vivo

administration of a therapeutically effective amount of an NGF antagonist such as
anti-NGF monoclonal antibody may be used to prevent and/or treat post-surgical
pain. Post-surgical pain has been previously treated with high doses of opioid
analgesics. These agents cause undesirable side effects such as decreased gastric

motility, sedation, respiratory depression and renal colic. Other pain agents, such



del ayi ng the devel opnment of and/or preventing the

progressi on of post-surgical pain conprising
wadni4szt7er i ng an ef fective anount of an NGF aRCags2i03/032089

to an individual. [0047] 11§ sone enbodi nents, resting

pain is suppressed, aneliorated and/or prevented, and

in some enbodi nents, nechanically-induced pain (such

as pain resulting fromnovenent or other nechanica

or tactile stinulation) is suppressed, aneliorated

an@# DS AdPantet bden letativelysinsudsessifutam treatittpethiseypa/ef pain.

i d pai i anel i d .and/
or SR B NS ARRE B RN P WRER BRI 1 ) nuced
pai[go4sy SUpp%é%%nti@zﬁ'ﬁaﬁﬂés@h@lﬂo@d@ﬁﬁéve@ﬁﬁg 6P tr&findpost-

adm ni stering an anti-NG- anti body. I n sone

enSW@icebpais in aeindividua fineluling agngpmek e huaras| and mat daiman)

ol B B AT T G P ey amior
i s astifppiyeRs tebtanaeeh beti-atedn NGH @hti-HNEMEAbREIEAI antibody.

ad 'nisterin? an anti-NGF anti body. In sone o
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andaﬁn Eﬁperalgesia is thermal or nechanical (tactile)
in?l'gg B, or resting pain. In sone enbodinents, the
paijgu47s chr omi GorR@bhiboditheRtsNBktingSiHRPHA! sﬁﬁ%&fe%ed,tdﬁ?e R)?At&%

is at, proximal, and/or near to one or re S|tegs 0

i nendpoprevensed@ndin sonzagnabodientg|mathenicallyemdiiced s (such as
features..conpositions and kits for. treati, post - ..
suPi e GEROR sherEnh il iedt b el BB e
ankuppiéssedd AtieloMYed dnd@for pkdVeht8A.C B sindthbodNaent, thermally-
nonocl opal, anti body, for use in any of the nethods

ehpaiR isesupprepsedsanelicssipd andierrgventade Iameme p@bodiments,
C

préﬁhﬁ
antj hS._; . /
por RN 5808 pind: s et gnlop preyegeed by
bi adiningsténing dnsanfirNGFantdbaty. 17 Sohe embpbdimiehis, ss3th®paiffis
effectivgf{éy iEhibiti N@fr&ga&t@lvati_ng its, TrkA .
andFRBFC%5 APEC I3 AS10r Precsgifedt QY aqwinHPiReEe oG apfigody.
pr ﬁ?§dn§@erﬁ$o&i1'ﬁ_@ntpflﬁﬁﬁﬁiy-inﬂﬁ@éﬂ?ﬂaﬁpﬁs% reSER) a%’elio*‘ﬁ?édeac:tﬁl/or
ot herwi se i ndicated, conventional technidques o
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1 ¢ ohi ol.0 cell bialogy, Rhiochem stry .and .
PGS HaprfErd apisRof andlof R R b Soywe gpodiments,
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such_as, Mol ecular Coning: A Laboratory Mnua

seeBhediBgnts; Ylpdymamsdeo kypestlgesia is thermal or mechanical (tactile) in

nature, or resting pain. In some embodiments, the pain is chronic pain. In other

embodiments, the pain is at, proximal, and/or near to one or more site(s) of
incision, wound or trauma.

[0048] The invention also features compositions and kits for treating post-
surgical pain comprising an NGF antagonist such as an anti-NGF antibody, for
instance an anti-NGF monoclonal antibody, for use in any of the methods

provided herein. In some embodiments, the anti-NGF antibody is capable of
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anti body of any class, such as 1gG I1gA or IgM(or
sub-cl ass thereof), and the antibody need not be of
wanyo4pard7o cul ar cl ass. Dependi ng on the anti bo#¢TAIS2096/032089
aci d sequence of the constant domain of its heavy
chai ns, inmunogl obulins can be assigned to different
cl asses. There are five major classes of
i mmunogl obulins: [1gA, 1gD 1IgE 1gG and IgM and
several of these may be further divided into
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i e é‘g?@ﬂlﬂmuﬁqus@nd threeydimemsional wpiguretormmd diffierent classes of

in structure of the nolecule
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r eg{agﬂﬁgllyl( ﬁ&?{ﬁ% %%r?lif I{a 9.@51%?%2&%1‘%3 rtlﬁagé% E(/Oq cﬂ‘é tg? selective
binding of an antigen. A population of monoclonal antibodies is highly specific,
being directed against a single antigenic site. The term “monoclonal antibody”
encompasses not only intact monoclonal antibodies and full-length monoclonal
antibodies, but also fragments thereof (such as Fab, Fab’, F(ab’)2, Fv), single
chain (ScFv), mutants thereof, fusion proteins comprising an antibody portion,
humanized monoclonal antibodies, chimeric monoclonal antibodies, and any other

modified configuration of the immunoglobulin molecule that comprises an



may be wild type or nodified by one or nore amno acid

substitutions, e.g., nodified to resenble human
wommmurazd7obul in nore cl osely. Sone forns of hBOBMISZ®A/032089

anti bodi es preserve all CDR sequences (for exanple, a

humani zed nouse anti body which contains all six CDRs

fromthe nouse antibodies). O her forns of humani zed

anti bodi es have one or nore CDRs (one, two, three,

four, five, six) which are altered with respect to
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d ortb nenve gneyhtiacier amtvgﬂm@ﬁ thegeof that retain at least part o? the activity
of NGF. As used herein, NGF includes all mammalian species of native sequence

NGF, including human, canine, feline, equine, or bovine.

[0054] “NGF receptor” refers to a polypeptide that is bound by or
activated by NGF. NGF receptors include the TrkA receptor and the p75 receptor
of any mammalian species, including, but are not limited to, human, canine,
feline, equine, primate, or bovine.

[0055] An “NGF antagonist” refers to any molecule that blocks,

suppresses or reduces (including significantly) NGF biological activity, including



a TrkA receptor that binds an NGF, a TrkA

i mmunoadhesi n, an anti-TrkA antibody, an anti-p75
wanvi4mazBz) and a ki nase inhibitor. For purposePof/uSkm®3/032089

present invention, it wll19be explicitly understood

that the term "antagonist” enconpass all the

previously identified terns, titles, and functional

states and characteristics whereby the NG itself, an

NG- bi ol ogical activity (including but not limted to
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Examples of types of NGF antagonists are provided herein.

[0056] As used herein, an “anti-NGF antibody” refers to an antibody
which is able to bind to NGF and inhibit NGF biological activity and/or
downstream pathway(s) mediated by NGF signaling.

[0057] A “TrkA immunoadhesin” refers to a soluble chimeric molecule

comprising a fragment of a TrkA receptor, for example, the extracellular domain



neur opepti de rel ease and regeneration foll ow ng

damage; and the ability to nediate post-surgica
wQanw/0320059] The term "epitope” is used to rePer/uSe003/032089

bi nding sites for (nonoclorf@ or polyclonal)

anti bodi es on protein antigens. [0060] As used herein,

"treatnment" is an approach for obtaining beneficial

or desired clinical results. For purposes of this

i nvention, beneficial or desired clinical results

i neif adakA peaeptor enchan irhinpheglebulia, scawracorvhioh retaifs thhdinding
f ol v in any aspect of the pain
|ncP&%ﬁagmﬁggggﬁg%gggééer|ty, all eviation of one or
mo r[8038) npt ons'Basisgicalatcevityd dINGP géncgallydie€as tod@k Bbility to bind

gﬁéﬁlng any aspect of 5%ost surgi cal pain (such as
EPORRICR aRdr gpti vl NSH teeapiay- SF%UE%Hatb‘HPYﬁ Without

S hafdieioR% ﬁHfo@é&gﬁ%ﬂ?ﬁ% fﬁ?ﬂlﬁhe 85%%95 %nrﬁ 'tﬁ)@fo?l w’?& The

sensitivity or ective
anmabiitty td sndan hifuntesorf Sud snt7Staad/et T EkA) tenmilitgit@promote
resplts incl all eviation or

e AR fsepich clertion o Sraospor T e Ay o AStafe an
ef hNeGE kéé%}t)t@f"ﬁgﬁﬁhn% aﬁﬁvaygfh@ﬂlﬁtgqg gﬁ;mété célll d@ﬁpéﬂﬁtatmn

sufficient to treat, anefiorate, duce the intensity
of poelifpratiomsurvhes s grgwt}gmdajthqm;hmges nmcébp’ralsmlogy, including (in

d(%a:srg §{’ %éngggﬂcﬁlfngﬁebég?{g%aqep‘gﬁa r%/? %1&? ﬁlll Qeuargnal
(l rmdrpmlagy, BaptIoehdsMsHEhpH® VRIFEBA, ,neafotraﬁﬁhm)er a1 1

may be adm ni stered before duri ng and/ or after an
i ndewiopeptidggeleaseand reg@flerﬁh?ruwlowmg damazeemtsolie abitity, to

th%“ﬁ%g @&# Mﬁggppagt is an anount sufficient to

post-surgical pain. WO

20 QG‘H?;B 2870 H@kdﬂﬁz&@ﬁbﬁ)ﬁ’ﬂ@ﬁ&d t@ tefb010 G dindreithd €bi@onoclonal
i nci dence" ﬁl?l n neans any of reducing severity

(WHFBHWEQHMPW@ diss CB MILPHGHERS- f or and/ or amount of
(e ﬂ)60|] expos Wset‘lsécpﬂereﬁthFeatrHéﬂ{@% "QJPfHacﬁ ﬁﬁro%muﬁgg beneficial

generally used for this conditions ncl udi ng,
ex @nm:sered Cbmcaltres#tﬁ for purposes ofithiy inverftioagbemetigial or desired

U g A T S MR
U n (ﬂlﬁf)ﬁivemgntﬁﬂ abhy@pRct oTithd pBAlidcudiniEledehingisBbriy, ARl Stion of

may vary in terns of their response to treatnent
an @ne a&mg{foﬂympmms HRegipFe With posesungigalain leléludmggmy aspect of

P e ARl A R o R e Rl S ¥ i

h e sbmrtennig&lmdm&rbf Paing mwmﬂ&tﬁhmﬁphmtsbﬁh‘hf}aér setigakion).
|ikely cause such a reduction in

" nh iR ce s nAmr R ik i o am el i G efoet benefcial
A@FH&S‘%&Ehﬁlgal rBQEHS iR FHE AlevRRHoR of feddBorPin JHBL SFor purposes
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of this invention, an effective amount of an NGF antagonist is an amount

sufficient to treat, ameliorate, reduce the intensity of or prevent post-surgical pain.
In some embodiments, the “effective amount” may reduce pain at rest (resting
pain) or mechanically-induced pain (including pain following movement, or
both), and it may be administered before, during, and/or after an incision, cut, tear
or injury. In some embodiment, the "effective amount" is an amount sufficient to

delay development of post-surgical pain.
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development of the symptom is a method that reduces probability of developing

the symptom in a given time frame and/or reduces extent of the symptoms in a
given time frame, when compared to not using the method. Such comparisons are
typically based on clinical studies, using a statistically significant number of
subjects.

[0066] “Development” or “progression” of post-surgical pain means initial

manifestations and/or ensuing progression of the disorder. Development of post-
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comprises mechanically-induced pain or resting pain. In other embodiments, the

post-surgical pain comprises resting pain. The pain can be primary or secondary

pain, as is well-known in the art.
[0069] “Resting pain” refers to pain occurring even while the individual is

at rest as opposed to, for example, pain occurring when the individual moves or is

subjected to other mechanical stimuli (for example, poking or prodding).
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Methods for preventing or treating post-surgical pain

[0073] The present invention is useful for treating, delaying development
of and/or preventing post-surgical pain in individuals including all mammals, both
human and non-human. Moreover, the present invention is useful in individuals

having an incisional wound to tissue whether a cut, puncture or tear, whether
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eNqEFRASSES In some embodiments, the NGF antagonist, such as an anti-NGF
antibody, is administered prior to surgery (in some embodiment, prior to activity
likely to result in external trauma and/or wound). For example, the NGF
antagonist can be administered 30 minutes, one hour, 5 hours, 10 hours, 15 hours,
24 hours or even more, such as 1 day, several days, or even a week, two weeks,
three weeks, or more prior to the activity with a risk of trauma, wound or incision,
or prior to an operation (in some embodiment, likely to result in trauma, wound or
incision). In other embodiments, the NGF antagonist is administered during
and/or after surgery or activity likely to result in external trauma or wound. In

one embodiment, the NGF antagonist is administered 1 hour, 2 hours, 3 hours, 4
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NGF antagonists




previously identified terns, titles, and functiona

states and characteristics whereby the NG- itself, an
woOlgho4Bzd70gi cal activity (including but not |i RCTAE2106/032089

its ability to nmedi ate any 2aspect of post-surgical

pain), or the consequences of the biologica

activity, are substantially nullified, decreased, or

neutralized in any neaningful degree. In sone

enbodi nents, an NGF antagonist (e.g., an antibody)

b| Hlﬂ§2]( p hyS| dhe rqethoris ef the invgintipn uNGR NGF ndtagewistawhiBrefers

LB By Sholble T PloSkts ek R e R iR b2 SBE g
r eBﬁg_gi’éal 8619A8), IREhdirdCdWdiregh pathindy S BRB aRAYNGE Bighaling,

antagonlst bi nds (phyS|caII |nteracts Wi th
Nc;uchms reseRtor bidingoandéoseliciigiionot a cgfelagisaropse 1 NGE - tlge

an e%‘aﬁ%%&ﬁg 1m¥)l‘°iéjscrn) @E@E cflﬁﬁﬁﬁto?ﬁlo%;ﬁj&fgétt \Qhaésoever

antagoni's
andpid)irs debinek s expossslytinctada antiEhcorpap talipossilga @hamglcologwal
(e. . .inhibitors of kinase sig na,Iln'%ZF I.n ot her .
i olegicdl, andhbinghemicnl syerartiqnsi i NPFand ils gorssqyenqegwhich

Sy@érb@e%c‘i"ué%@ﬂ”b% Jatio t?ﬁ)li:ﬁlfferélﬂ zﬂi&%@ﬁﬁcgﬁ?ﬂ%&%ﬁf‘%om@%ﬁtmm

ant agoni st antagoni st t
ZOﬁﬁérﬁﬁB&/MGH’Ciﬁtngﬁﬁ&fimﬂG@ 891: ar@ fiofTlirkited fwnamaddNEH antibody,

(eln%alilthlé?sﬂsg tn{]q‘i uk@reg%p E@fﬁ {Imigc?lgg ngsllﬁ?-)ﬁgﬁe ?enc%i h(ﬁIr*ected
antd a Nidteid ﬁ&l’db‘:ﬁ@é/dlné RGP, %rantl%ﬁ%m%@ﬁle dlrB&edNean NGF

antagoni st is other than a TrkA i munoadhesin and
ot rrseptor (ranh anTrkdy tecw@’f andiar pad yecepiors@nptudingbatantiesanse

a
nofiolic B 5 B e Ed A BB BB, ALNGEforeor
as comfouhd, NTWGTE startiraandbhFa ddﬂnﬁ@t%g@@%ﬁuﬁﬁaﬁ sf a Tﬂ@
NG- antagonj st is_not associated with an adverse

i nfRsARIOF Behbindean NgFpa fekA @ﬁ%&%ﬁ@ﬁ%@: an; apgl- N antibody, an
amood?% htibod aﬁld%has@u&%r %géy ol thcl: re%ng?r{ ention, it

ent nent's, the ant - antib i zed (suc
aswilhbe bx;d;pﬂﬁBumibs&tasodkthat theteﬁnh‘)mtagasmsib Bmcompasses all the

nbodi t. i body . i tj hody E3.
e BRI ey sty pal untod e e dRECETR G
antyLeRMY (EONDIH iR6eH, eﬁ’ﬁ@GP IbidB¢i6al GR¥NSY (iRfludiAR bhtA ¥infidd to

(such as one, two, three, four, five, or, in sone
errigs dbifitsrtognediate any aspe@mﬁsaostrscungl%)pam),rprdhm@qnsequences of the

bady i . i
© BRI pRvilsh Ere b ARGty RS ordsiedt bl BBl im any
achftasingiie asge@f Irt dogne dﬂﬁ@\dﬁnﬁhs’;laﬁ N(alr m&bgcﬁust €9k ohn antlbody)
shown in Table 1 (SEQ b@&# d the amno acid

sefindp gehysically zc_mra@j Wflﬂe ME» itapp & GFe@cmﬁorsﬁﬁW& kA

{ e ERr B SrorE, hor kb (PhTls EIPORATE, >

S udhwnstream NGF receptor signaling. Accordingly, in some embodiments, an NGF

antagonist binds (physically interacts with) NGF. In other embodiment, an NGF
antagonist binds to an NGF receptor (such as trkA receptor or p75). In other
embodiments, an NGF antagonist reduces (impedes and/or blocks) downstream
NGEF receptor signaling (e.g., inhibitors of kinase signaling). In other
embodiments, an NGF antagonist inhibits (reduces) NGF synthesis and/or release.

In another embodiment, the NGF antagonist is an NGF antagonist that is not a



as a constant region that is inmunologically inert,

e.g., does not trigger conplenent nediated |ysis, or
wdaes/azd70 st i mul at e anti body- dependent cel |l nediralsem3/032089

cytotoxicity (ADCC). In ot®8r enbodi nents, the

constant region is nodified as described in Eur. J.

| mmunol . (1999) 29: 2613-2624; PCT Application No.

PCT/ GB99/ 01441; and/or UK Patent Application No.

9809951. 8. Anti-NGF anti bodies [0083] In sone

enJoigh immugoathesingi.¢.nis etiter than at Frk ANEE w0t digpsim) Sh another

i i - ibady. An ant.i. i bad
B S e e T
¢ hamdedietdns the NG atagbhidtlis lotheNiain A Tk Al ithiohdNGh apdgther

bi ol ogi cal activity or downstream pat hways nedi ate
NGthagiagratiNgT rotikadyo dn some ympedivaent, theaNGFiaotagomist inds NGF

tr of - jcal .pain;: (d | ock or

o PR TEMNEED FE R PP RO PPt derebiabiins uch o
r e NP ANT45 /@B DNA. &Nshngd emBotiRBROSRENGH @ithst is not
(e) increase clearance of NG, (f) inhibit (reduce)

NGRSSp@Iated ¥t toapatyerspammyse 6B 82 s othepembgdimpats; the NGF

r i s N r om ,.
DL e Ts 8 oS ENRADARE). HTARNGReL R ions R Tbwigr
ar entidrwotwis humadigedastch sseatib@lygE3 dédcibedupéing: i someNOS .
WO 01/ 78698, WO Q1/ 64247, U.S. Nos. 5, 844, 092,
5, 87 9‘%‘?@?’%@8 ae‘fli%@fl i@éﬁod%%%ﬁ)ghye %15.(?8 dperieddiiein). Tn

1 9 . . . 1 . -
oA 0N NSl R RO o

17 emdody B3| (sucho pne| 90OgHied, fousofine, entindimeamboditests, all six

anf ant.i bpdy. i s umani zed se . anti - .
o R BB, AP WM Dot ot
cospbbdiftfents] the ahtIGIF BRIy eBRipHsdsGi m iR IR udRE bPihe
containing the follow ng nutations: A330P331 to

s3besyshainarriable segion shemmdpiTabled (SEQ B? diQshcanditbe amino acid

Wi | < roJ 9

2o SRS oSOy REHTAERI; RER Honta To A ISEO D 1
r egfilbothemembddimettsahy astitddy coprisd’ai Modifed edtls@nt RGioANsuch
shown in Tables 1 .and 2. Tabl ? 1: Heavc){ chain,

vafi afMmsantinens t[l@;dgglj]munologlcal y inert, e.g., does not trigger

QV%&%@M&E@E& TG, &@%%tﬁ% ¢

KGLEW G | WEDGT TDYNSAVKSRVTI SKDT'SK P pmdeiosy

YYDaREEd oy AT SNEEDARBCGK LM 06S:r (€ 8HEQdInintOHe) constant region is
modified as described in Eur. J. Immunol. (1999) 29:2613-2624; PCT Application
No. PCT/GB99/01441; and/or UK Patent Application No. 9809951.8.

Anti-NGF antibodies

[0083] In some embodiments of the invention, the NGF antagonist

comprises an anti-NGF antibody. An anti-NGF antibody should exhibit any one
or more of the following characteristics: (a) bind to NGF; (b) inhibit NGF
biological activity or downstream pathways mediated by NGF signaling function;
(¢) prevent, ameliorate, or treat any aspect of post-surgical pain; (d) block or
decrease NGF receptor activation (including TrkA receptor dimerization and/or

autophosphorylation); (e) increase clearance of NGF; (f) inhibit (reduce) NGF



Tabl e 2: Light chain variable region [0087]

DI QUTQSPSSL SASVGDRVTI TCRASQSI SNNL NVWWQRKPG

WEARKIB2SYY T SRFHSGVPSRFSGSGSGTDFTFTI S SLQPEDI ATRYCQQRH3/032089

LPYTFGQGTKLEI KRT (SEQ I D N@82). [0088] The foll ow ng
pol ynucl eoti des encodi ng the heavy chain vari abl e
region or the light chain variable region were
deposited at the ATCC on January 8, 2003: ATCC
Accession No. Date of Deposit Material Vector

b Smthesgameguqtuog et redelasd; 2)\enance 489 %1y fnwatuyges), wddABor

%g Vector Eb.pur.911.3E E3 light chain V L
PTA— B4 January 8, 2003 WD 2004/ 032870
Pcroumoos/ omagGFaanb@geme kiewh &1 thBhart9set, 3 ,BeT

e B B VB PasdA i KuraBe B ke diongsbhbo

| : |
L S0 9 B A AN 8

chdadeo) Bialald: 259 5Gf (d|993)'1 GianBank Aaddssio? Naw CU 3'%&)89U39609

Db E pol ynucl eotide encodi ng the heavy chain
vaP?z‘%T ?%ZY@K shown in Table 1. [0090] In another

enpgodsrent Iri"@mﬁz"gmbdﬂ%elﬁﬁltth@&ﬂ¥N@ﬁj'ﬁ?ﬁ1'b§§y$'1s%r}ﬁw‘Pa[nlzed

nor e (s) of antibody E3 (such as one
f otpouss anfeNGErmonaslapghantibeds ané antshody|"E3 8 iwhiCDRsmprises

B8 AP Bl Tl s

t hA3pORZHND ssnmm(amlmlcemﬁﬁmiﬁ@svmﬁ%msﬁ&&ékhe wildtype
an}gﬁodl es, polyclonal antibodies, antibod ; fragnments

( elgf2a sequencpge Eur. Ff(%myuzol EO99)F9:26dB2624); thet htsmmhght

an : t at e
antEl:léglggl Igﬁ cofs?élt%g?eélé and Qliésl?e%g%r Gird hgﬁtn ?él%&%glflﬁg fegions shown
f ugi Bablgsrloargi hs conpri sing an anti body portion,

humani zed anti bodj_.es, a d any other nodified
configuration of i?é@—i%$ﬁﬁ%é¥@%ﬁﬂﬁﬁkﬂﬁﬂﬁéuIe t hat
COMPSEFES anQW}L@ESGP@EV@@S‘ET%L%*GW%F&EEI@Y}B@Q%R%PG

Speci f| city, includin | ycosyl ation variants
anKGéaV WQE%TEMAEKQB&%&KMMESM{LSSVTAADTAV

a”%&ééﬂ@?ﬁiﬁ%ﬁ%&%%ﬂ\ff\?@ @BLBgHes: The
Table 2: Light chain variable region
[0087] DIQMTQSPSSLSASVGDRVTITCRASQSISNNLNWYQQKPG
KAPKLLIYYTSRFHSGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQEHT
LPYTFGQGTKLEIKRT (SEQ ID NO:2).

[0088] The following polynucleotides encoding the heavy chain variable

region or the light chain variable region were deposited at the ATCC on J anuary
8,2003:

ATCC Accession No. Date of Deposit

Material

Vector Eb.911.3E E3 light chain V PTA-4893 January 8, 2003

region

Vector Eb.pur.911.3E E3 light chain V PTA-4894 January 8, 2003




anti bodi es may be nurine, rat, human, or any other
origin (including chinmeric or humani zed anti bodies).
weoéano4pazggoses of this invention, the anti body PeaiS3003/032089

with NGF in a manner that 29nhi bits NG and/ or
downst ream pat hways nedi ated by the NG- signaling
function. In one enbodinent, the antibody is a human

anti body which recogni zes one or nore epitopes on

human NGF. I n another enhodinent the antibody is a

nouse or rat anti bodymﬂtﬁmh recogm zes one or |nore

o

ant t Aanao o Iy + |

LAY C tHYRh I'T lIICI LLIC
VIR gllr“ ogni 7 g?,\'gﬁ%vy Cha,re eptLopes on ar NfERuary 8, 2003
sel ected fromthe grouRgf@nsi sting of pri mat g,
canine, feline, lequine  and bovine |n other

enbodi nent s, the anti body conprises a nodified

co r egi ag . . ' t.hat: i .
CORBRI oy 3Ry BT 38 8 SOVGIATL SISk

c ofpfisbieriionstowh @dThhie Rsvecasr Bloes.9ndBESS & pulyatieleotide

o prand e UEH Ul ATSR° S5Ot D)y DR estas D911 3E i
ACh bbishiolEANRLATIERRIaSlith VIRLRALE G LAGLARPHIIE L

ent n ot her enbodi nents
cof9fht rebi amnthes embddiimeat] thsardieNGE etmat}ociimcc&upmses one or

PCTREBEBRIA PN 0T CURE er OB G BRE . n some

98@1%%5&mi?ems le%nﬁshﬂo@l%mt@&maﬁbﬁ ¥f gbmgmg i WNGEF

anti body t (such can be about 10 to
abmrﬁnrothseklﬂiMftMt 0.15 to about 0.75 nM and about

o fftnp, 220 he faufioainrtnlfe HRRASLTRGon {4l RbRRAR0
enBRbeenil antib&liéy, p@llyﬂlgnﬁfaﬁltmd)dlys bﬁu‘t&ﬂ@lﬁagﬂrﬁnml‘(b gl, Fab, Fab’,

ot her enbodi rrents the binding affjnit |s | ess than
ab& (@b 2oFrNic, et )o‘ih%ﬁﬂ%hlﬁwid%?égm@em ficrpatiBodies, ﬁ@temconJUgate

2;%%126&&35' ﬁn@p Efé&m 8?%&?,%@%?1? Méofoﬁlgl%flg)%tellnﬁ E §1n

nent s, infty is ss t
O &nmﬂddyqxbrticms Burhidredadntibd di®s, @dd Aty othar mbhified conﬁguratlon of

odlmsnts bn ng affinity is .any of apout,
Visparmosts iy mai e W Comitsta A Bt ieomR ot ik,
p Mrec?l‘ﬁ@&' E%&%l@MﬂCﬁﬁl@%}%Sﬁgﬁm&&n@M aafivediey hm?nopMid
abou about bout 15 pM about 20 pM or

sbakueda: ik mfgmmd?e@momlnn@y o anthoes. The

affinit ny._ of. ab OO n 0

nMan (S%‘?S may m%%%tra f's\%' Fg tg?n kﬁgﬂldlﬁg%ﬂlﬁe}% or
50 higManioed heibodiedRITFoR bﬁtﬁosés(bf tpblinvientiG ke anibody reack Svith
t he_ bi ndi ng afflnlty Is_|less_than any of about 10

abOUET Bra mpnes Bt inhatgts NG apdor dqwnﬁmearawa wa aleérate%'\ﬂy the

bl A oMb Hob@¥nch i ehlibodt 05 hupan aptibody

5 piclateodnized Ongpdt mateaapitopds qMiunsnANGE 2 n pridthalteoibioditient,

P Mthe an‘u%og}‘:Jl }s%rm(t)llljsg rc])r ?abc %}Jlttibody vehlch recognizes one or more epitopes on
human NGF. In another embodiment, the antibody recognizes one or more
epitopes on an NGF selected from the group consisting of: primate, canine,
feline, equine, and bovine. In other embodiments, the antibody comprises a

modified constant region, such as a constant region that is immunologically inert,

e.g., does not trigger complement mediated lysis, or does not stimulate antibody-



[0093] One way of determ ning binding affinity of

antibodies to NGF is by neasuring binding affinity of
woumafoazeobi onal Fab fragments of the anti body. PCT@S2003/032089

obt ai n nonof uncti onal Fab fi3agnents, an anti body (for

exanple, 1gG can be cleaved with papain or expressed

reconbinantly. The affinity of an anti-NG- Fab

fragnent of an anti body can be determ ned by surface

pl asmon resonance (Bl Acor €3000TM surface pl asnon

r eslepradens celopRYiatsg sytetoxicBy A8DCE). ARCC acﬁwﬁt}ceam:;e d¥kpsed using

VRSB AR 40 o LM N e esonsn

an degibn inybdifieyl an described id @uf. NHBmaRE.qI 9oy 99 0613-b&4; PCT

C BB NenB PR 0 ST L et BeuBlonha obsiis.

| nj [mm;ad OVé&he biihﬂm@féfﬁﬁ{@tdf@n G- Gt an@b&BN6 KK ghékﬁa{é hNGF)
of 0.005 ing variable flow tinme acros

61 PRRPIEL: 1o ABR RS0 TV, 4o 0. igbowsO i gedhabout 015 to
denpéd .72 301, bl% o\@@ex%@&?dﬂn@?f@ﬁ% Qmﬁ%’ a@%g?&%%@ gtfoug s pM and

achi eved: 100 responsé units
ki RéPMe btwme@@bad@eﬁomeﬂﬁmimﬂiﬁhw 1531bmad|ﬁ|nM; hxsslaeys

TSR B Y R P ot
Pi @iwdm;@hgﬂfﬁmty ilsubétﬂ'l() l(If-M @d blbb‘.ut 0. N@nNE]Iﬁ Qther EnBédiMents, the
n
PRI o e Heneo sayhar }-eé%tweaw'\%@téeéﬁhglnpﬂ@r

ac bmbbd@aﬂﬁ the\Sardiag aiﬂ'ﬂlﬁy N of QﬂSou@Y@G nMZ88dut 59 ﬁqt é&ﬂ@l 0
HBS: EP buffg@&%?}FOlM HEPES, 4, 0. 15 Nadl ,

EDRX: byt b PALPMnbaBb Y 0] 1?1‘4 Ugbeut9 nM:mrwg)f about 2 pM,

DU 5oL, ab >
(o 18 zl(o [ ab cfiﬁné?glep Qb&it 2§ %% ?Ii')c%u?gg bl?éfagr Qdoluyéfd e@% In some

i npebediprenty theibinding mtx wnlz/oﬁabpuah@ ImMs@@ot 50 mMnabout 10
t i Hﬁls alSBcut PHM Qb(%lﬂ 568 L&Lo % epd\x,goqr Eﬁlﬁéﬁ } e58S élan about 50

Fab protéins are etern1n
SDSMPAGEDI‘ed: ersbadipénss, dsi lsndmlgaﬁﬁgltﬁlsﬁas theih ahy} obeout 100 nM,

COQ&&@B andar&gﬂﬁﬂqe&xm' o%?%??@%ﬁﬁdﬁﬁgt ﬁ%LHSO

d i pMo din sl otherreatbedin{dnes fhy bafdmgcufﬁratyrie dbous 2 @sM taBéL&(SlpM ¥ibout

bi ndi del
(il PR e 9 Sapiole S oo AP Srenies et A0,
(1EUM$} Met hoge wa oY Bk esivinG: biffnd 4 ity 6 hAghddiS to NGF is

BIAevaIuatlon progr.am EqU|I|br|un1d|SSOC|at|on
pgAuripgbjnding af8sity af mosefupeticnebbatefaguodity ddithe antibody.

Th se i.n ernm ni.n

I R N L T LA

h uctaaveNiGHth p‘dﬁnm‘r e&p\&ksl&d rreco‘:!xﬁﬁﬁeﬁhﬁ&at[ﬁe @ifthi§ VT RN anti-NGF Fab

odi nen nggga Q (such as nouse NGF, rat NG,

p r Fagpent Ngm’ antthody can bg determingd by syrfase plagmpn resonance

News1AL5RPII0E sutakebiatndEsdngh (%gR) system, BIAcore, INC,
Piscaway NJ). CM5 chips can be activated with N-ethyl-N'-(3-
dimethylaminopropyl)-carbodiinide hydrochloride (EDC) and N-
hydroxysuccinimide (NHS) according to the supplier's instructions. Human NGF
(or any other NGF) can be diluted into 10 mM sodium acetate pH 4.0 and injected
over the activated chip at a concentration of 0.005 mg/mL. Using variable flow

time across the individual chip channels, two ranges of antigen density can be



neur ot rophi ns NT3, NT4/5, and/or BDNF. [0094] In sone

enbodi nents, the antibody bi nds human NGF, and does
waabo4aBzat1of i cantly bi nd an NG from anot her vePCehIS2108/032089

species (in sone enbodi mer®, mammalian). In sone

enbodi nents, the antibody binds human NG- as wel | as

one or nore NGF from anot her vertebrate species (in

some enbodi nents, manmalian). In still other

enbodi nents, the anti body binds NG and does not

si gehievedah@0-90Q response @aits (R for dethided kiaeticdtndiphinitss00-600

(s as the relate neur ot r.ophi ns, 3, NT4/5,

an gﬁgfpr BORFY™S Py (rirghee Wﬂﬁ%c,q{efl ﬁ@%ﬂ@q@&wnab i nds
NGR egiéneYtion saflidthal€ dsdwiPtht P8 lre T PiGES Elﬁﬂbﬁ‘bu#f& (Product
sone enbodi nents, the antibody binds to a nmanmali an

s p&: 850095 P, Bisteshnelsgh Roskford ldagd 40MtNafd«?: Ipeffectively
signi fi t [ t. o _NG-.fr om ant.her Lian .

< p b leS A Db A8 e S Sinind BEsBB RO BRET B3y iy over
Theoe pijécvioas. SHBSHP berfaq0.0il MUBBBES) pil 7S ONGINUEUSmM BDTA,
one enbodinent, the anti body binds essentially the

s af@ORKICRTETanb BAY) 1agsedrs rapnmplifier ot the BAcoramayheSerial
050 0 0 o 0 P
( 2000).L/nhin aad disseviaticantiroel ofaiptio 2h hee dltwddodihe RbAckatrations of
o BRIt 10 GO INE SRl one S ST

ZIS 88Ag b #hb ¥t W%e@?&tfoﬁq% EterniRY Pﬁgﬁninmgﬂodngfygiﬁ)eas a

., Supra. For exanple, the epitope may conprise
or standard Binetic @ssodiation K8, (kis3 dnchdidsdeBfioniraths (k. y)art alithided

N 1 ' i -, 35) . of hNGF; . id 7
andmbgnoa ey e G a g bh D anemmi sl 9eded (Kdypon, R
Of RODKIFL. Fagsrbdhie .. Peidrsadi] BK§@9\4?'.tMeﬂmu§Eh%%ﬁog>egﬁ 91 10)

bl e region (anTho

4, residue RLO3 between vari abl egi on
acheine the Bdevelpatiguamogian. tBauilihriver dissastaticardongant(Kg values

111- L I asl [, wi.1 hi re-.varjable .. ..
+otie hibfd NG TRlsHiiokpis ShitaletoP st UlBing binding
v aaffmity of wegitthodi t4 ang NOFatrictglirdOnd®n NGFINGF ¢adother
varirgqgl e r.egion 3 (amno acids _59-66) of hNG;

r e¥FTEfpEALe (i3 %HSﬁ’albs%ilsenm pRPynaliopk(sach ey mPwgNGF, HNGSF,

I esgi :

N HENGER a8 REI S Ry it Ui oVt hBsfoblil Metasthe related

pr BeuratrordlinseNTH gV bH S5 Jandfor BIWE. In addition, an

epj can gonpris ne qr re.of th aria

r eg)!t"gglel, val e 021&?18}%?; ?}‘Z‘rbioglﬁi”éﬁﬁ éﬁ‘?‘%lb\}ﬁ > and does
vahotafingidagay 8hdan NGB finf SoThddWertEiae QPecid(h {ddhe t he
C-termnus of hNG-. In still another enbodi nent, the

an¢mbrsigiest, mammalian). | p sopedubedimdnts, dwl anihody binds human

3?} o Sa{s g%%li e{sﬁogg for 51%% ﬂ*‘ﬁ*‘ flr%lnq %ngtilerthe%bra%et spiegies (in some
embodiments, mammalian). In still other embodiments, the antibody binds NGF
and does not significantly cross-react with other neurotrophins (such as the related
neurotrophins, NT3, NT4/5, and/or BDNF). In some embodiments, the antibody
binds NGF as well as at least one other neurotrophin. In some embodiments, the
antibody binds to a mammalian species of NGF, such as horse or dog, but does

not significantly bind to NGF from anther mammalian species.



al t hough the epitopes described above relate to human

NGF, one of ordinary skill can align the structures
woR00aemI0 NGF with the NG- of other speci es an#CT/US2003/032089

identify Ilikely counterparis to these epitopes.

[0096] In one aspect, antibodies (e.g., human,

humani zed, nouse, chineric) that can inhibit NG may

be made by usi ng imTunogens that express full length

or i al seguence . I n anot her aspect
W A P A P S O o
wmpﬁdlﬂl%ﬁtd the%ﬁb@@;r biRIAERL R0 R sanlANGEP SFioedat e

be used NGF prot'ern that contains full-length
or alalb0|dyj stleciﬂd 6ot the gii@p cpnstaigrof NIAbIT], Nidd %lrit and\l@&b

ant i bod b ny, et | th

o R n at8 e ap B e et 2 DD ThAgother
ho%b&{iiﬂgﬁi t}ﬂ:ra%tlggdb%lﬂhi YssaRY K $8%8RGGF epitope as MAb 911.
PCT/ US2003/ 032089 in keeping with est abl i shed and

c vtk anoiher embodnmeqt; dlae mbowbmd@we@talmmwwm@p@ as

b, th al .
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[0096] In one aspect, antibodies (e.g., human, humanized, mouse,
chimeric) that can inhibit NGF may be made by using immunogens that express
full length or partial sequence of NGF. In another aspect, an immunogen
comprising a cell that overexpresses NGF may be used. Another example of an
immunogen that can be used is NGF protein that contains full-length NGF or a
portion of the NGF protein.

[0097] The anti-NGF antibodies may be made by any method known in

the art. The route and schedule of immunization of the host animal are generally
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B cells may be used to produce the anti-NGF monoclonal antibodies of the subject

invention. The hybridomas are expanded and subcloned, if desired, and
supernatants are assayed for anti-immunogen activity by conventional
immunoassay procedures (e.g., radioimmunoassay, enzyme immunoassay, or
fluorescence immunoassay).

Hybridomas that may be used as source of antibodies encompass all derivatives,
progeny cells of the parent hybridomas that produce monoclonal antibodies

specific for NGF, or a portion thereof.
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Publ cation No. 0519596. These "humani zed" nbDl ecul es
ar emmune response if the antibody is used in clinical trials and treatments in

humans. It may be desirable to genetically manipulate the antibody sequence to
obtain greater affinity to NGF and greater efficacy in inhibiting NGF. It will be
apparent to one of skill in the art that one or more polynucleotide changes can be
made to the anti-NGF antibody and still maintain its binding ability to NGF.
[0101] There are four general steps to humanize a monoclonal antibody.

These are: (1) determining the nucleotide and predicted amino acid sequence of
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For exanple, the antibody constant regi on can be
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(e.g., does not trigger complement lysis). See e.g. PCT Application No.
PCT/GB99/01441; UK Patent Application No. 9809951.8. Other methods of

humanizing antibodies that may also be utilized are disclosed by Daugherty ez al.,
Nucl. Acids Res. 19:2471-2476 (1991) and in U.S. Patent Nos. 6,180,377,
6,054,297; 5,997,867; 5,866,692; 6,210,671; and 6,350,861; and in PCT Publication
No. WO 01/27160.
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Chiswell, David J., Current36Qpinion in Structura
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(inprints) the choice of partner. When the process is
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Publ i cati on No. WO 93/06218, published April 1, 1993).
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[0105] It is apparent that although the above discussion pertains to
humanized antibodies, the general principles discussed are applicable to
customizing antibodies for use, for example, in dogs, cats, primate, equines and

bovines. It is further apparent that one or more aspects of humanizing an antibody
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vectors (such as expression vectors disclosed in PCT Publication No. WO
87/04462), which are then transfected into host cells such as E. coli cells, simian
COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells that do not

otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal
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¢ agnot‘zl?er%?(gnqpfenthe epitope to which the anti-NGF antibody binds can be
determined in a systematic screening by using overlapping peptides derived from
the NGF sequence and determining binding by the anti-NGF antibody. According
to the gene fragment expression assays, the open reading frame encoding NGF is
fragmented either randomly or by specific genetic constructions and the reactivity

of the expressed fragments of NGF with the antibody to be tested is determined.
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Other NGF antagonists
[0112] NGF antagonists other than anti-NGF antibodies may be used. In

some embodiments of the invention, the NGF antagonist comprises at least one
antisense molecule capable of blocking or decreasing the expression of a
functional NGF. Nucleotide sequences of the NGF are known and are readily
available from publicly available databases. See, e.g., Borsani et al., Nuc. Acids

Res. 1990, 18, 4020; Accession Number NM 002506; Ullrich et al., Nature
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e can
NGF inhibitory compound. As used herein, “NGF inhibitory compound” refers to

a compound other than an anti-NGF antibody that directly or indirectly reduces,
inhibits, neutralizes, or abolishes NGF biological activity. An NGF inhibitory
compound should exhibit any one or more of the following characteristics: (a)
bind to NGF; (b) inhibit NGF biological activity or downstream pathways
mediated by NGF signaling function; (c) prevent, ameliorate or treat any aspect of

post-surgical pain; (d) block or decrease NGF receptor activation (including TrkA
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available. The small molecules can be administered using any means known in

the art, including inhalation, intraperitoneally, intravenously, intramuscularly,
subcutaneously, intrathecally, intraventricularly, orally, enterally, parenterally,
intranasally, or dermally. In general, when the NGF-antagonist according to the
invention is a small molecule, it will be administered at the rate of 0.1 to 300

mg/kg of the weight of the patient divided into one to three or more doses. For an
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of which is incorporated herein by reference in its entirety. The dominant

negative mutants can be administered in protein form or in the form of an
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can also be used during a gene therapy protocol. The therapeutic polynucleotides
and polypeptides of the present invention can be delivered using gene delivery
vehicles. The gene delivery vehicle can be of viral or non-viral origin (see
generally, Jolly, Cancer Gene Therapy (1994) 1:51; Kimura, Human Gene
Therapy (1994) 5:845; Connelly, Human Gene Therapy (1995) 1:185; and Kaplitt,
Nature Genetics (1994) 6:148). Expression of such coding sequences can be

induced using endogenous mammalian or heterologous promoters and/or



Publicati on No. WD 90/11092 and U.S. Patent No.
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approaches are described in Philip, MI. Cell Biol.

(1994) 14:2411, and in Wffendin, Proc. Natl. Acad.
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¢ hpiblication Nor W90/ 092 and U.S. Patent No. 5,580,859. Liposomes that
can act as gene delivery vehicles are described in U.S. Patent No. 5,422,120; PCT
Publication Nos. WO 95/13796; WO 94/23697; WO 91/14445; and EP Patent No.
0524968. Additional approaches are described in Philip, Mol. Cell Biol. (1994)
14:2411, and in Woffendin, Proc. Natl. Acad. Sci. (1994) 91:1581.

[0123] It is also apparent that an expression vector can be used to direct

expression of any of the protein-based NGF antagonists described herein (e.g.,
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associated with one or both of the TrkA receptor-immunoglobulin chimeras in the

disulfide-bonded dimer to yield a homotrimeric or homotetrameric structure.
Examples of suitable TrkA immunoadhesins include those described in U.S.
Patent No. 6,153,189.

[0126] In another embodiment, the NGF antagonist comprises at least one
anti-TrkA antibody capable of blocking, suppressing, altering, and/or reducing

NGF physical interaction with the TrkA receptor and/or downstream signaling,
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5,766,863 and 5,891,650, can be used to identify NGF antagomsts This ELISA-
type assay is suitable for qualitative or quantitative measurement of kinase
activation by measuring the autophosphorylation of the kinase domain of a
receptor protein tyrosine kinase (hereinafter “rPTK?), e.g. TrkA receptor, as well
as for identification and characterization of potential antagonists of a selected

PTK, e.g., TrkA. The first stage of the assay involves phosphorylation of the
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polypeptide(s). In one embodiment, the binding assay is a competitive binding

assay, where the ability of a candidate antibody to compete with a known NGF
antagonist for NGF binding is evaluated. The assay may be performed in various
formats, including the ELISA format. In other embodiments, an NGF antagonist
is identified by incubating a candidate agent with NGF and monitoring attendant

inhibition of TrkA receptor dimerization and/or autophosphorylation.
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effective amount of an NGF antagonist (such as anti-NGF antibody), and, in some

embodiments, further comprise a pharmaceutically acceptable excipient. In some
embodiments, the composition is for use in any of the methods described herein.
Examples of such compositions, as well as how to formulate, are also described in
an earlier section and below. In one embodiment, the composition comprises an

NGF antagonist. In another embodiment, the composition comprises one or more
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NGF antlbody is human. In still other embodiments, the anti-NGF antibody is

humanized (such as antibody E3 described herein). In still other embodiment, the
anti-NGF antibody compriseé a constant region that does not trigger an unwanted
or undesirable immune response, such as antibody-mediated lysis or ADCC. In
other embodiments, the anti-NGF antibody comprises one or more CDR(s) of
antibody E3 (such as one, two, three, four, five, or, in some embodiments, all six
CDRs from E3).
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are further described herein. The NGF antagoni st and
woanpEasd7o ons t hereof can al so be used in conj BATHIS2W3/032089

with other agents that serv to enhance and/or

conpl enent the effectiveness of the agents. WO

2004/ 032870 PCT/ US2003/ 032089 53 Kits [0138] The

invention also provides kits for use in the instant
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to treat, aneliorate or prevent post-surgical pain
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to the use of an NGF antagoni st _generally inclu

i npistidiae, Benis, Qrdyaa@ag@oser&aarﬁ&%@ﬁ?@slaﬂr@e&@ﬁé oﬁhsm e
of cﬁggﬂﬂl'rﬁésr 1ﬁ51h8ﬁ]1gfg@ﬁcose, mannose, or dextrans; chelating agents such as

EDTA; sugars such as sucrose, mannitol, trehalose or sorbitol; salt-forming

counter-ions such as sodium; metal complexes (e.g. Zn-protein complexes);
and/or non-ionic surfactants such as TWEEN™, PLURONICS™ or polyethylene
glycol (PEG). Pharmaceutically acceptable excipients are further described herein.
The NGF antagonist and compositions thereof can also be used in conjunction
with other agents that serve to enhance and/or complement the effectiveness of the

agents.



the intended treatnent. The containers nmay be unit
doses, bul k packages (e.g., nulti-dose packages) or
weoeam4azd70 doses. I nstructions supplied in the RCTAIS®f03/032089

the invention are typical3y witten instructions on a
| abel or package insert (e.g., a WO 2004/032870

PCT/ US2003/ 032089 54 paper sheet included in the
kit), but machi ne-readable instructions (e.g.,
instructions carried on a nmagnetic or optical storage
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[0139] The instructions relating to the use of an NGF antagonist generally
include information as to dosage, dosing schedule, and route of administration for
the intended treatment. The containers may be unit doses, bulk packages (e.g.,
multi-dose packages) or sub-unit doses. Instructions supplied in the kits of the

invention are typically written instructions on a label or package insert (e.g., a
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herein are not intended td4be |imting but to be

illustrative of the techniques avail able. WO
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stabilizing agents
intravescicular (such as via the bladder), intramuscularly, intracardiacly,

intrathoracicly, intraperitoneally, intraventricularly, sublingually, by inhalation,
by suppository, and transdermally. They can be administered orally, for example,
in the form of tablets, troches, capsules, elixirs, suspensions, syrups, wafers,
lollypops, chewing gum or the like prepared by art recognized procedures. It
should be apparent to a person skilled in the art that the examples described herein

are not intended to be limiting but to be illustrative of the techniques available.



wetting and emul sifying agents, salts for varying

osnol arity, encapsulating agents, buffers, and skin
woematszd7o on enhancers. EXxcipients as well as PCT/US2003/032089

fornul ations for parenter3 and nonparenteral drug

delivery are set forth in WO 2004/ 032870

PCT/ US2003/ 032089 56 Rem ngton, The Sci ence and

Practice of Pharmacy 20th Ed. Mack Publishing (2000).

[0147] In sonme enbodi nents, these agents are

fio14d]l at ed Aevordinglyi i semezmbodicgats, %ﬁleek‘ PF staganigt, such as

| DBSEERER, adeh RGNS d%Hf’iﬁ%@&ﬂ%'x%th known

ccor se agents can

blﬁet‘h@@ 'sﬁk@ldas%ﬁi\len&ﬁsﬁddﬁﬁﬁﬁuaﬂuﬁﬁ ng}g aaatbehtsa)b bbg costiiuouies
such as saline, Ringer's solution, dextrose solution,

m&amwer & éeﬂ%@f tpm%th}’dmrwlus&g]@&dgtrq@& quﬁl, i e
p: ?‘P?eé%‘%rgsrpl fal, Efﬁ%ﬁ%ngﬂrz? Emtc nﬁj&gﬁ&qalo Hltltaﬁﬁcal oral,

Rdividual 3 i cal
hingalefiyh of t@llléﬁl] ro%s aﬁfbnmbd@ial&mwaﬂabiy nebilizes for hquld

AL LA it e AL
S 1%% (%'S]L uid foﬂh%@ﬁ&hcs%%é |dirfectl§)t Keblliz ¥nd-1)6philized

an es ca also be adm ni stered via inhal ation,
apowds e bedetvdived after@ecvastithlign. AbernativalyniNGF aptpgpigican

o S g e S Mt icn P by dRpapRmcr:
gg%g{éﬁ'g%ly(%hﬂﬁ)é@hﬁ@iml@@i @Wdé@sage m ght range from

pg/ kg to 3 to 300 g/ kg L.
miff14§] to 3l cv@/qr@qu@nqrﬁmn%j ﬁ% GIEREORISE IS ad@éfﬁ%‘ﬁfﬁa & 8-
the f ti 0 _
e e e
thrgeﬁ!&i lo641rdd]itdrg Rechhiires Tnehltiaﬁ'mtﬁoussmmmm@poumwctes af
desi red suppression_of  synptons occurs,

strerNGF entegenigros sl delively, Gtaeters.Sugh s WP & eé*‘d B2
Pttt % ﬂ%lter P Theefd caftRPyAih¥ii Q8 et Hraps, shunts

conpris mnistering an initial dose of about
mghk gents bobﬂlmm@lduya‘tde veakdsy siteesipeti B aariersd disect gfj e ipnuer

R i N ORI g T OA g

H(f%eg@gl 569t her dosage regi nens may be useful,

dependi ng on the pattern of pharmacokinetjc deca
t [@k461 he pr Yetious %N@Hlaﬁwg%@fsanﬂ‘é GH apfagomist (syh as H{%}T‘éF

O SR L bR oR e R bl By Rl iR AL Al The

érapy I's easl moni t or e
AResibtana! be @Exﬁiﬁisﬁﬂﬂﬁﬁn@n dlmmmaboﬁhﬁerﬂs; shely GtF egiagonist

|nc?ud|n t he ant agopni st ed) .can. var
g |Cﬁ@Pr1f®ﬁgg}ltl1NGE aridhosly; B be I it feRm R Jifjuding
A I lTat IR @gﬁﬁhﬁﬁg maﬁﬂfﬁeutlcally acceptable excipient.

Pharmaceutically acceptable excipients are known in the art, and are relatively

inert substances that facilitate administration of a pharmacologically effective
substance. For example, an excipient can give form or consistency, or act as a
diluent. Suitable excipients include but are not limited to stabilizing agents,
wetting and emulsifying agents, salts for varying osmolarity, encapsulating
agents, buffers, and skin penetration enhancers. Excipients as well as

formulations for parenteral and nonparenteral drug delivery are set forth in
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conventional techniques and assays. The dosing regimen (including the NGF
antagonist(s) used) can vary over time.

[0149] In general, when it is not an antibody, an NGF antagonist may (in
some embodiments) be administered at the rate of about 0.1 to 300 mg/kg of the
weight of the patient divided into one to three doses, or as disclosed herein. In
some embodiments, for an adult patient of normal weight, doses ranging from

about 0.3 to 5.00 mg/kg may be administered. The particular dosage regimen, i.e.,
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efficacy of an NGF antagonist, an indicator of pain can be followed.

[0153] Administration of an NGF antagonist in accordance with the

method in the present invention can be continuous or intermittent, depending, for

example, upon the recipient’s physiological condition, whether the purpose of the

administration is therapeutic or prophylactic, and other factors known to skilled

practitioners. The administration of an NGF antagonist (for example if the NGF
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form of shaped articles, e.g. films, or microcapsules. Examples of sustained-

release matrices include polyesters, hydrogels (for example, poly(2-hydroxyethyl-
methacrylate), or 'poly(v nylalcohol)), polylactides (U.S. Pat. No. 3,773,919),
copolymers of L-glutamic acid and 7 ethyl-Lglutamate, non-degradable ethylene-
vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the

LUPRON DEPOT ™ (injectable microspheres composed of lactic acid-glycolic
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composition can be coated or otherwise compounded to provide a dosage form
affording the advantage of prolonged action. For example, the tablet or pill can
comprise an inner dosage and an outer dosage component, the latter being in the
form of an envelope over the former. The two components can be separated by an
enteric layer that serves to resist disintegration in the stomach and permits the
inner component to pass intact into the duodenum or to be delayed in release. A

variety of materials can be used for such enteric layers or coatings, such materials
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between 0.1 and 1.0 .pum, particularly 0.1 and 0.5 .um, and have a pH in the range

of 5.5 t0 8.0.

[0164] The emulsion compositions can be those prepared by mixing a

nerve growth factor antagonist with IntralipidTM' or the components thereof
(soybean oil, egg phospholipids, glycerol and water).

[0165] Compositions for inhalation or insufflation include solutions and
suspensions in pharmaceutically acceptable, aqueous or organic solvents, or
mixtures thereof, and powders. The liquid or solid compositions may contain
suitable pharmaceutically acceptable excipients as set out above. In some
embodiments, the compositions are administered by the oral or nasal respiratory
route for local or systemic effect. Compositions in preferably sterile

pharmaceutically acceptable solvents may be nebulised by use of gases.
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10170} Surgery. The surgery was based on the procedure described by

Brennan, et al. Pain 64:493-501 (1996). Animals were anesthetized with a 2%
isoflurane in air mixture that was maintained during surgery via a nose cone. The
plantar surface of the right hind paw was prepared with a povidone-iodine pad,
and a 1-cm central longitudinal incision was made through skin and fascia,
starting 0.5 cm from the edge of the heel and extending toward the toes.

Measurements were made with a ruler with the foot held in a flexed position. The
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These results demonstrated that treatment with anti-NGF antibody significantly

reduced post-surgical resting pain. Weight bearing was a good correlate of how
willing the animal was to use the limb, and therefore was an effective measure of
pain relief.

[0172] Evaluation of mechanically evoked pain using tactile allodynia.

Tactile allodynia was measured with Semmes-Weinstein von Frey hairs
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assessed by the rat plantar test (Ugo Basile, Italy) following a modified method of
Hargreaves, ef al. (1988). Rats were habituated to the apparatus that consisted of
four individual plexiglass boxes on an elevated glass table. A mobile radiant heat
source was located under the table and focused onto the hind paw. While the
animal is still, but not sleeping, the button on the control box is depressed, the
radiant heat source comes on and the time taken for the animal to withdraw from

the heat source is automatically recorded. This paw withdrawal latency (PWL) is
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Surgery was perforned and &5 cunul ative pain score was

nmeasured as described in Exanple 1, except that the

mal e Sprague Dawl ey rats were purchased from Harl an

(Wsconsin). Resting pain was eval uated twenty-four

hours after the surgery as described in Exanple 1.
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numbering with reference to the wildtype IgG2a sequence; see Eur. J. Immunol.
(1999) 29:2613-2624); the human light chain kappa constant region; and the
heavy and light chain variable regions shown in Tables 1 and 2.
[0176] The anti-NGF antibody was injected intra peritoneal (i.p.) at
various concentrations of the antibody (0.004, 0.01, 0.02, 0.1, 0.6, and 1 mg per
kilogram of animal weight) at 15 hours pre-incision. The negative control group
received no antibody but was injected i.p. with a saline solution. Fentanyl at 0.01

mg/kg was injected i.p. as a positive control 30 minutes before testing at 24 hours

post-surgery. Each experiment involved 8 animals (n=8 per group) for each
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pain score was assessed 246hours after surgery as

described in Exanple 1. As shown in Figures 6 and 7,
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PCIArQé%%Q QB h Example 1. As shown in Figure 5, treatment with anti-
NGF antibody significantly (p< 0.05) reduced resting pain at twenty-four hours

after incision when the antibody was administered 2 hours post-incision. These
results demonstrated that anti-NGF effectively alleviated post-surgical pain when
administered after surgery.

[0179] Efficacy of an anti-NGF antibody in reducing post-surgical pain
when administered 14 days or 21 days pre-incision was tested in the animal model
described in Example 1, using male Sprague Dawley rats purchased from Harlan
(Wisconsin). Anti-NGF mouse monoclonal antibody 911 was injected i.p. at

various concentrations (1 mg/kg or 5 mg/kg) at 14 days or 21 days pre-incision.
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allowed to recover. Animals were then divided into three groups: one group

receiving a single does of mouse monoclonal anti-NGF antibody 911 at the time
of surgery (1 mg/kg, i.p.); one group receiving Ketorolac (5 mg/kg daily for five
days starting the day of surgery, intramuscularly (IMO) as a positive control; and
a saline treated control group (negative control). Ketoralac is known to inhibit
wound healing. Haws et al. (1996) Ann Plast Surg. 37(2):147-51; Gerstenfeld et
al. (2003) J Orthop Res. 21(4):670-5.

[0182] The area of the incision was examined and photographed daily

starting at day one post surgery. Sutures were removed on day 2 post surgery.
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| n[ﬁ@Si ndi vi ?Hea Iefﬁcacy of NGF antagonist K252a in treating post-surgical
pain was tested in the incision model described in Example 1. A solution of 25
mg/ml of K252a was made in DMSO. To 250 pl of this solution, 3500 pl of a
solution of 45% cyclodextrin was added and mixed well. Then 3750 pl of saline
was added to make a final concentration of 0.8333 mg/ml K252a. Animals
(obtained as described in Example 2) received incision and resting pain was
assessed as described in Example 1. "Baseline" cumulative resting pain was
determined at 24 hours post incision. K252a was then injected i.p. at 4 mg/kg into
test animals, and the control animals were injected with a vehicle solution (a
solution containing all components of the K252a solution except K252a).

Cumulative resting pain scores were determined one hour post-K252a or vehicle
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Comparison of post-surgical pain in animals treated with anti-NGF antibody
or iéotype matched control antibody
[0186] In order to show that the analgesic effect of the anti-NGF antibody
required the inhibition of NGF, effectiveness of anti-NGF mouse antibody 911 in
treating post-surgical pain was compared with effectiveness of the same dose of
an isotype-matched control murine antibody that is immunoreactive with the
Drosophila protein amnesiac. The experiment was performed as in Example 1,
except that the Sprague-Dawley rats were purchased from Harlan (Wisconsin).
Rats were treated IP fifteen hours before surgery with 1 mg/kg of either anti-NGF
antibody 911 (marked "911" in the Figure) or isotype matched anti-amnesiac
antibody (marked "amn ab" in the Figure). At twenty-four hours after surgery,
resting pain (cumulative pain score) was assessed by an observer blinded to the
treatment of the animals. As shown in Figure 10, treatment with anti-NGF
antibody 911 significantly (p<0.005) reduced the resting pain compared to
animals treated with the amnesiac antibody. These results demonstrated that the
analgesic effect of treatment with anti-NGF antibodies is specific.
[0187] Although the foregoing invention has been described in some
detail by way of illustration and example for purposes of clarity of understanding,
the descriptions and examples should not be construed as limiting the scope of the

invention.
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CLAIMS
We claim:
1. A method for treating post-surgical pain in an individual

comprising administering to the individual an effective amount of an antagonist of

nerve growth factor (NGF), wherein the NGF antagonist is other than TrkA

immunoadhesin.

2. The method of claim 1, wherein resting pain is suppressed or
ameliorated.

3. The method of claim 1, wherein mechanically-induced pain is

suppressed or ameliorated.

4. The method of claim 1, further wherein the NGF antagonist is
other than an anti-NGF antibody.

5. The method of claim 1, wherein the NGF antagonist is a kinase
inhibitor capable of inhibiting downstream kinase signaling associated with NGF

receptor activity.

6. The method of claim 5, wherein the kinase inhibitor is K252a.

7. A kit for treating post-surgical pain comprising an NGF antagonist,
and instructions for using the NGF antagonist to treat post-surgical pain, wherein

the NGF antagonist is other than trkA immunoadhesin.

8. The kit of claim 7, further wherein the NGF antagonist is other
than an anti-NGF antibody.



