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[00002] This invention relates to methods for monitoring immunogenicity and infusion

reactions during PEGylated uricase therapy.

BACKGROUND OF THE INVENTION

[00003] Throughout this application, various publications are referenced within the text.
The disclosure of these publications in their entireties are hereby incorporated by reference into
this application in order to more fully describe the state of the art as known to those skilled in
therein as of the date of the invention described and claimed herein.

[00004] Gout is a chronic disorder of urate metabolism resulting in deposition of
monosodium urate crystals in the joints and soft tissues, with accompanying inflammation and
eventually, in some patients, destructive, chronic arthropathy. Gout is the most prevalent form
of arthritis in men and is increasing in incidence and prevalence among older persons of both
genders. Chronic gout refractory to Conventional Therapy (GRT) is an uncommon but severe
outcome of progressive gout resulting from demonstrated intolerance of or refractoriness to
available therapy to prevent urate crystal deposition by reducing and maintaining serum urate

levels in a subsaturating range.



el evated plasma uric acid (PUA) or serumuric acid (SUA) levels result in
deposition of uric acid in joints and soft tissues. As the total body
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yet anot her aspect of the invention, the PEGyl ated uricase therapy nmay
di scont | nu%d’\h 504 38 &a(ge administration, clinicians should be advised as to the proper time point at

which to discontinue therapy. Thus, there is a need in the art for new methods to guide
clinicians when to discontinue the PEGylated uricase therapy in order to minimize infusion
reactions and their associated safety risks.

SUMMARY OF THE INVENTION

[00007] The present invention provides for methods of preventing infusion reactions
during PEGylated uricase therapy in a patient comprising the steps of a) administering to said
patient PEGylated uricase; b) obtaining a biological sample from said patient;
¢) determining uric acid levels in said biological sample; and d) indicating that therapy may be
discontinued to prevent infusion reactions when said uric acid level is more than about 4mg/dl.
In one aspect of the invention, PEGylated uricase therapy may be discontinued when said uric
acid level is more than about 5 mg/dl. In another aspect of the invention, PEGylated uricase
therapy may be discontinued when said uric acid level is more than about 6 mg/dl and in yet
another aspect of the invention, the PEGylated uricase therapy may be discontinued when said

uric acid level is more than about 7 mg/dl.



uric acid level is nore than about 7 ng/dl.[00008] In another aspect of the
invention, the PEGyl ated uricase is adm nistered at a dosage of about 8ng
every 2 wweoksio/1sm20ne enbodi nent, the PEGyl at ed uri casePC3/tsdomoni®BEr ed at
a dosage of about 8ng every 3 weeks. In another enbodi nent, the PEGyIated
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gout. In one enbodinent, said gout is refractory. In another enbodi nent,
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PEGyl ated uricase is adm nistered intraveneously. [000011] The net hods of
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uricase will develop infusion reaction, wherein t conprises the
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S aid biol O?eve?s In sal I&‘%I loglcarl]ldsam)pleI arllrg Id(e:tgltnln?lgd athleast 34 Ihgurasl%fter administration as defined
in step (a). In yet another embodiment, said uric acid levels in said biological sample are
determined 2 weeks after administration as defined in step (a). And in yet another embodiment,
said uric acid levels in said biological sample are determined 4 weeks after administration as

defined in step (a).

[000010] The methods of the present invention relate to patients suffering from gout. In
one embodiment, said gout is refractory. In another embodiment, said gout is chronic or
tophaceous. In yet another embodiment, the PEGylated uricase is administered intraveneously.

[000011] The methods of the present invention predict whether a patient treated with
PEGylated uricase will develop infusion reaction, wherein the method comprises the steps of:

a) administering to said patient PEGylated uricase; b) obtaining a biological sample from said
patient; ¢) determining uric acid levels in said biological sample; and d) indicating that uric acid

level 1s associated with a lower likelihood of infusion reaction when said level is maintained at

less than about 4mg/dl or indicating that said determined uric acid level is associated with a



| evel is associated with a lower |ikelihood of infusion reaction when said
| evel is maintained at | ess than about 4ng/dl or indicating that said
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PEGyl at ed lfsr ails%ggigteg L)v?t%raalggﬁer\i\fk'[elil?o%td of infusion reaction at a time point when said uric acid
level is measured at least about 7 mg/dl.
[000013] In another aspect of the invention, the uric acid levels in said biological sample
are determined at least 3 days after the administration as defined in step (a). In another aspect
of the invention, the uric acid levels in said biological sample are determined at least 1 week
after the administration as defined in step (a). In another aspect of the invention, the uric acid
levels in said biological sample are determined at least 2 weeks after the administration as

defined in step (a). In another aspect of the invention, the uric acid levels in said biological

sample are determined at least 4 weeks after the administration as defined in step (a).

[000014] The methods of the present invention predict whether a patient treated with
PEGylated uricase will develop antibody-mediated PEGylated uricase clearance without

measuring anti-PEGylated uricase and anti-PEG antibodies titer, wherein the method comprises



measuring anti-PEGyl ated uricase and anti-PEG anti bodies titer, wherein the
met hod conpri sesthe steps of a) admnistering to said patient PEGyl at ed
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ant i body- medi at ed PEGyl ated uricase clearance at a tinme point when said
uric acid |[©081015 ndasoe epeatoflteamyerpousaidungadt levichisyssocaatet With a despact
of the invention, said uric acid level is associated with a | ower
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| east 3 days. after the admnistration as defined in ste . I n.another.
aspect >{urlc act elevetl 18 measured at Eeast about ? rng(?(ﬁ &n another aspecP of(t )elnventlon, said uric

acid level is associated with a lower likelihood of antibody-mediated PEGylated uricase
clearance when said level is maintained at less than about 6mg/dl or indicating that said
determined uric acid level is associated with a higher likelihood of antibody-mediated
PEGylated uricase clearance at a time point when said uric acid level is measured at least about
6 mg/dl. In yet another aspect of the invention, said uric acid level is associated with a lower
likelihood of antibody-mediated PEGylated uricase clearance when said level is maintained at
less than about 7mg/dl or indicating that said determined uric acid level is associated with a
higher likelihood of antibody-mediated PEGylated uricase clearance at a time point when said
uric acid level is measured at least about 7 mg/dl.

[000016] In another aspect of the invention, the uric acid levels in said biological sample
are determined at least 3 days after the administration as defined in step (a). In another aspect
of the invention, the uric acid levels in said biological sample are determined at least 1 week

after the administration as defined in step (a). In another aspect of the invention, the uric acid



of the invention, the uric acid levels in said biological sanple are
determ ned at | east 1lweek after the adm nistration as defined in step (a).
| n anot hewoaspeisis2ef the i nvention, the uric acidl evel spPcm/usadid/oiost ogi cal
sanple are determ ned at |east 2 weeks after the adm nistration as defined
in step (a). |n another aspect of the invention, the uric acjd levels in
sai d bi ol ogf'ER Insalogical saupls e Aelgrrainey adlsist 4 Waskkal St pdrpipistration as
adm ni stration as defined in step (a). BRI EF DESCRI PTI ON OF THE DRAW NGS
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receiving pegloticase every 2 Weks. [000018] Figure 2 shows

t i me- concenamplkeiapndg@emiintdatflcdst peghkkd ifcasie elnanigtratioeskdcéidad m s$¢r @).i on.

[ 000019] Figure 3 shows relationship between antibody titer and AUC

pegl oti case every 2 week adm nistration. [000020 ] Figure 4 shows SUA val ue
at first detected | oss response pegloticase every 2 weeks. [000021] Figure

5 shows antgpRegytatRpPTHHNCAE &t rRRAH Ekter at tinme of loss of response
pegl oti case every 2 Week Tgure 6 shows tine-concentration

profile for |.qQt.i case e-e 4 week adm.nistration. .DETAI LED DESCRI PTI ON
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description, the foll ovm'\?{g abbrevi ations and definitions apply. It nust be
not ed t hat P4glotieasd chiewei Weekshe singular forms "a, " "an,” and "the" include

plural referents unless the context clearly dictates otherw se. [000024] It
had been sui0®00li&]gl Figlirs ¢ shewstimeratcanaiiopiofife BuUpctlebvelss cyargdivetek

administration.

[000019] Figure 3 shows relationship between antibody titer and AUC pegloticase every 2
week administration.

[000020] Figure 4 shows SUA value at first detected loss response pegloticase every 2
weeks.

[000021] Figure 5 shows anti-pegylated uricase antibody titer at time of loss of response
pegloticase every 2 weeks.

[000022] Figure 6 shows time-concentration profile for pegloticase every 4 week

administration.

DETAILED DESCRIPTION OF THE INVENTION

Definitions
[000023] In accordance with this detailed description, the following abbreviations and
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definitions apply. It must be noted that as used herein, the singular forms an,” and “the”
include plural referents unless the context clearly dictates otherwise.
[000024] It had been surprisingly discovered that monitoring SUA levels predicts

antibody-mediated loss of response and the majority of infusion reactions during PEGylated

uricase therapy. It has been found that most infusion reactions occurred after loss of SUA



anti body-nedi ated | oss of response and the majority of infusion reactions
during PEGyl ated uricase therapy. It has been found that nost infusion
react i onswocowvsestsaft er | oss of SUAresponse. Ther ef or e PCTais2010040980i t or i ng
of SUA can be used to prospectively identify patients receiving PEGyl ated
uricase who no | onger benefi.t fron1tre%%ﬁggt aBd are at a reg}gr éjsk.for
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refers to the effectiveness of a particular treatnent reginen. '
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| evel s | ess or about 6ng/dl. This includes a balance of efficacy, toxicity
(e.g., sidenfekibectastiomsd patient tol erance of a fornulation or dosage unit),
patient conpliance, and the |ike. [000026] The terns "treating,"

"treat ment,[oodvdghe Thck@nptiBerdpflicREQLYF hluse@hereid Rf@PIANS fectAcA&SIof 8d
phar macol ogi cal and physi ol ogi cal effect. The effect can be prophylactic in
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treatnent of a disease in a mamml, such as a _human, and. includes: (a)
prevent i ng 2 eating ieangerof i forBuatoher dasage WHb; Raticntgonytiapet apdthslkgi sposed
to the disease but has not yet been diagnosed as having it, i.e., causing
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be predi sposed to the di sease but does not yet experience or display

synpt oms  ofobtaingh Se6RE; phbtacoRtpidal tidghysitoddias efse, The effect adr BSproplyladtic in
reduci ng the devel opnent of the disease or its clinical synptons; and (c)
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treatment of a disease in a mammal, such as a human, and includes: (a) preventing the disease
from occurring in a patient which can be predisposed to the disease but has not yet been
diagnosed as having it, i.e., causing the clinical symptoms of the disease not to develop in a
patient that can be predisposed to the disease but does not yet experience or display symptoms
of the disease; (b) inhibiting the disease, i.¢., arresting or reducing the development of the
disease or its clinical symptoms; and (c) relieving the disease, i.e., causing regression of the
disease and/or its symptoms or conditions. Treating a patient’s suffering from disease related to
pathological inflammation is contemplated. Preventing, inhibiting, or relieving adverse effects
attributed to pathological inflammation over long periods of time and/or are such caused by the
physiological responses to inappropriate inflammation present in a biological system over long
periods of time are also contemplated.

[000027] Asused herein the term "immunogenicity" refers to the induction of an immune

response by an injected preparation of PEG-modified or unmodified uricase (the antigen), while



periods of time are also contenplated. [000027] As used herein the term
"I munogenicity" refers to the induction of an i mrune response by an

i nj ect ed woepwrAis2en of PEG nodif ed or unnodified uri case/ustéie/oanms: gen),
whil e"antigenicity" refers to the reaction of an antigen with preexisting
anti bodies., Collectjvely, antigenicity and i munogeni cify ar eferred to
as "i munor é%&epwtviﬁ@?er%ﬁp %Pé%caa% Oéﬁ%mtb%gn&f%@il fantibedics olicetvely;

i munoreactivity is assessed by a variety of nethods, including: 1) the
reaction i ANUgIMaGtycndPRGRNINOECRIEitE s acigiTedh tpgse impmpercagitvilye ding@sevigys studies
measurenents of induced antibody synthesis; and 3) accel erated cl earance
rates of PhG&MIBGddcd uricascinahimiredacapenisedsdssyddntd variety $OOMAAE], iddudised ) the
herein the term"infusion reaction” is an undesired and uni ntended effect

of a PEGy| atRon il ¢S NG hich rivhdeRith FreRtRmEes aiidlicst MEmEBE@EnRhebUAd s e
or placebo infusion that cannot be reasonably attributed to another cause.
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conjugates.of the present invention are useful for lowering the |evels of
uric acid i"N°¢H®body fluids and tissues of mammals, preferably humans, and
can thus be used for treatnment of elevated uric acid |evels associated wth
condi ti ons (099028 1ng Apoised hersppmihe tarmnanfuping geactien gig @) undgsyae and unintended effect
transpl antati on and nal i gnant di sease. PEGyl ated uricase conjugates can be
i nj ect ed i of o PXGyatedibri¢tvav bogrexgesgbindkhars eftadhadPE@ylkeicd ungasenyr pbdccbo mindenr
of routes, including intravenous, subcutaneous, intradermal, intranuscular

and i ntrapefidtican®dbe FQYbRSly {tEVQIAH ahsthen@ussriadartitar, MEQytat dthghcigdae
is adm nistered in a pharnmaceutically acceptabl e excipient or diluent at

8y every fiuRuVeekses hidH04BEtyISTRORIgABYS or RERLat ed uri case can be

adm ni stered at 8 ng every four weeks.” I n yet anodther enbodi nent, PEGyl ated

uricase can otb%oaz‘yi‘ niﬁlte%r]i%jylﬁgd 8ilRe ggl%{lé/atésh Yitfte fg\ﬁg’\éﬁ invention are useful for

lowering the levels of uric acid in the body fluids and tissues of mammals, preferably humans,
and can thus be used for treatment of elevated uric acid levels associated with conditions
including gout, tophi, renal insufficiency, organ transplantation and malignant disease.
PEGylated uricase conjugates can be injected into a mammal having excessive uric acid levels
by any of a number of routes, including intravenous, subcutancous, intradermal, intramuscular
and intraperitoneal routes.

[000030] Inone embodiment, PEGylated uricase is administered in a pharmaceutically
acceptable excipient or diluent at 8 mg every two weeks. In another embodiment, PEGylated
uricase can be administered at 8 mg every four weeks. In yet another embodiment, PEGylated
uricase can be administered at 8 mg every three weeks.

[000031] In the other aspect of the invention, PEGylated uricase can be administered at
4mg every two weeks. In yet another aspect of the invention, PEGylated uricase canbe

administered at 12 mg every four weeks.



[ 000031] In the other aspect of the invention, PEGylated uricase can be
adm ni stered at 4ng every two weeks. In yet another aspect of the

i nvent i orwORE®ylIsat26d uri case canbe administered at 12 mpCEXES2Y10/000082

weeks. [ 000032] Pharmaceutical formul ations containing PEGyl ated uricase can
be prepared by conventi onal ni ques, cribed in Gennaro,

(Ed.) (1990Y9%4Zgt Frednisrutican gighs %}%@H%}E@gi‘tﬁd REFASF 670 2R ed Py
Mack Publishing Co. Suitable excipients for the preparation of injectable
sol uti ons icaeYandenal fiephnisiasnst s, asplessied ieGhudadared (EdDi(h¥0) Reotingteds

Ri nger's solution, water, polyols and glycerol. Pharmaceutical conpositions
for parentémahnanh@@mSoMn@@nnthéﬁph&hm@neﬂmiMmbkmemhm@KaDBaﬁﬁMeekﬁpwnmibr
aqueous or non-aqueous |iquids, dispersions, suspensions, or emnulsions as

wel | as st elid hepRONSIESSinfeelableeRIDhS fndfudeNfol BEnié Phbbghatd bk @aine, lactated
sol utions or dlsper5|ons just prior to use. These fornulatlons can contain

addi ti onal Slﬁﬂ%%?@@lﬂﬁén v%ﬂ%hpé’igols af S?é%'?' e{c%ﬁﬁéa‘{a%ﬁl}é o S#’Qalr%ﬂt@r%f S,

stabilizer ting dgen mil’si £ Iers, ers

di | uents. EOOQOB PEGy| at ed urlc se canb§ o quFrOV|ded as coHtro | ed-re
| ease conpd¥FtiGHe™MEre P ﬁ?lﬁicf‘ a‘ECﬁPt& A AR HCGERT O8RSy

control elevated uric acid levels in body fluids. For exanple, Iylactlc
aci d, pol y@lispemIans. WEPWSIONs B SBYEIXY 28 51el lag sterilgppydars Wé‘?%@stlt%%@m sterile
alglnate gellan gum chitosan, agarose, nultilanellar |iposonmes and many
ot her convémjtd;t@lvialsoldépmﬂorfd'nmwnsﬁmijmwrioowpmbsﬂldsi: Gemotiitiohs car coniapnl edfhiberzbl e
materials that can be forrmulated with biologically active conpositions.
These mat ercomlpsnenitd)8iich axpforrkadple) presyresived sogbamual tybitiraaky donnacnes,

rel ease the active material to the surrounding tissue. For exanple, one

met hod of %ﬁﬁ@gﬁ&%ﬁﬁ&@% PR dlnethdrdigase conprises the nethod disclosed in
U S Pat. . 653 974, which 1s hereby |ncorporated by reference. The use

of bi Oer°d'e[gi Od%ﬁﬁe@g%?& fi@Rd Of hes I.Fggl%o ded% ”&’Atfotlfeﬁ?’}éleés% oS &llsygor. -

cont enpl at nvention. usron

entrapnent . tens for del of PEQy| at ed j.cas i.s al th|
sc Opep I}SP ntation into an ?n({lwﬁugi to contl%u lly control e evateg uric agid?eve\fvI s in body hulds

For example, polylactic acid, polyglycolic acid, regenerated collagen, poly-L-lysine, sodium
alginate, gellan gum, chitosan, agarose, multilamellar liposomes and many other conventional
depot formulations comprise bioerodible or biodegradable materials that can be formulated with
biologically active compositions. These materials, when implanted or injected, gradually break
down and release the active material to the surrounding tissue. For example, one method of
encapsulating PEGylated uricase comprises the method disclosed in U.S. Pat. No. 5,653,974,
which is hereby incorporated by reference. The use of bioerodible, biodegradable and other
depot formulations is expressly contemplated in the present invention. The use of infusion
pumps and matrix entrapment systems for delivery of PEGylated uricase is also within the scope
of the present invention. PEGylated uricase can also advantageously be enclosed in micelles or
liposomes. Liposome encapsulation technology is well known in the art. See, e.g., Lasic, D, et

al., (Eds.) (1995) Stealth Liposomes. Boca Raton, Fla.: CRC Press.



of the present invention. PEGyl ated uricase can al so advant ageously be
enclosed in mcelles or |liposones. Liposone encapsul ation technology is
wel |  knowwoi2niovises2art . See, eg., Lasic, D, et al, (EdsPLCT(U2@5)p4@@8Ealth
Li posomes. Boca Raton, Fla.: CRC Press.[000034] The uricase used in

PEGyl ated urjcase can conprl se g,qg Iign uricase am.no acid sequence .
truncat ed 0440 4Um ddeuscaiciied By PhEraled Mpokss R FHMALE DRams a"”t1 HECRAIIABIO
and carboxy termni by about 1-13 amino acids and can further conprise an
ani no aci d asidssquange roncagad Atearmipe déririians oréhe creoxyrtameiateer tath drgenivaand
further conprise an amno termnal am no acid, wherein the amno termna
am no acidcmﬁoayaanﬁbygbwmnnﬁsmmﬁmhknsandemhﬁ&ﬂwﬁﬁnﬁ@ﬁ&@mMMdn@sddeﬂmﬁhhﬁm
i n co-pendi ng PCT/US2006/ 0 13660 and U.S. provisional application Ser. No.

60/ 670, 573,at W€ Posih H&T ERYtritaRURPIc AL n FEiIR BomYris A4 RNG fertriindl RBiifio acid,
entlretles [ 000035] Phase 3 study was conpleted as indicated in the

Exanpl es. f}]f&gﬁ tl?esaglﬁﬁg t&hnirh rl]?trnll def'c'?& {S%ﬁdénl%? HE 1iRQ sQfind! bt ﬁll‘g(ﬁlll& £ at

| east about mas se ecte ut cone neasure t

reflect th h rnacod uri case not her aspect
of the i nveRtTOR o B aeke bR REPobi o G5 %fPVPB)&%{apé’ﬁB% M NG o
was sel ected as the i mary oqutconme neasure to reflect the pharmacodynam c
ef fect of ﬁ@@ﬁéﬂédvvﬁﬂ@hé%?slterebw ifcqraerateddicran by sperencoin theectieiigst | on,
normal i zation of uric acid of at |east about 5.0 ng/dL was sel ected as the
pri mary out[©99dIPdas khesct bstnéy e tormpletep hamvecoatyinaind Exanfifles t In@hc PEEy! el tbd
uricase. In yet another aspect of the invention, normalization of uric acid

of at | eastinvaa€oi, drdalimtidh oMasSc &l o€ htdldasdabd 8. Sphi ABrwasadlccRiBs RS Ayt O
reflect the pharnmacodynam c effect of PEGyl ated uricase. In another aspect

of the i nveptdRitm&BRLTRb kARt @B p %rﬁhrcb&yrﬁﬁhgef?éct%?PE@?Fatte&H%Ee QAL

was sel ected as the primary outcone neasure to ref t he phar macodynam c

effect of PE% gitt?lgg%eh{é& %OrILaQPZQP g’l? l)f ur’ic éc?%t)f' %)[Vf/?asp %ong.rOSI g/%iﬁ r\]x;alsélel%tlstgg § ed

pI asma uric erum-urrc acid resu eposli I on

of uric acid in joints and soft tissu t ot.al .bod
the prlrnlalry outcome measure to reflect ﬁle pharrnaco ynamic effect 0¥ P%'(l.‘lr’y ated uricase . In

yet another aspect of the invention, normalization of uric acid of at least about 5.0 mg/dL was
selected as the primary outcome measure to reflect the pharmacodynamic effect of PEGylated
uricase. In yet another aspect of the invention, normalization of uric acid of at least about 6.0
mg/dL was selected as the primary outcome measure to reflect the pharmacodynamic effect of
PEGylated uricase. In another aspect of the invention, normalization of uric acid of at least
about 7.0 mg/dL was selected as the primary outcome measure to reflect the pharmacodynamic
effect of PEGylated uricase.

[000036] It is know that persistently elevated plasma uric acid (PUA) or serum uric acid
(SUA) levels result in deposition of uric acid in joints and soft tissues. As the total body burden
of uric acid increases, signs and symptoms of gout result, including arthritis, characterized by
recurrent painful gout flares, development of tophi and joint deformities with resultant chronic

pain/inflammation and consequent loss of physical function.
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of uric acid increases, signs and synptons of gout result, including
arthritis, characterized by recurrent painful gout flares, devel opnent of

t ophi andwpanrwisssBornmities with resultant chroni c pai nfPcafusasmmtiosn and
consequent |oss of physical function. [000037 ] PEGyIated uricase 8 ng g2 mk
results in marked decr es.in urlc ac (PUA and ) whi ch is . ass

with conpl et%%0X4, LS eird Piage Simpe Er%‘tlt§ dhiarked dlegfeases Hswie %Céi@ﬁ wnd
joint counts. Treatment is also associated with a decrease in the incidence
and frequediAovhighinaspocarted withcempBtausselhonef tohkiriasgme oatintesnddecteased

pl acebo, with continued reductions in flare incidence and frequency wth

| ong t er m aghdienjosdtrcatimtonTraapmén iodlsd &astiatkd withni desreaddhimshe beitehed sndofeauendyn
patients wth chronic and often severe disease who have no other currently

avai | abl e tohgp@iarcsREtcs B Shdfihs SFRRAPHEI HpREEWIH ?wewww&oﬁum 3B dHoak th
| owered SUA val ues in response to repeated PEGylated uricase infusions.

Mai nt enanc aASSOLC &
ant | - PEGy| Z%%%mh@%@%ﬁ%d%u% ‘ymhl% 2P EHuth RS ae B mpnjhs These
rel atlonshlgaﬁtv\een mea |.asnma U(Iil acid (PUA aFd serum pri ric acg
(SuA) val ud§" %0%%%%% fVi‘1 hrapic gp 8 HpPes ™ QPO BAYS e st e 3
studies. The rationale for this evaluation related to the use of PUA as the
nmeasur e f orVeRSlGMETRAY y Pelisal rrepensiersare thopegpatientsgviy mainsan vy ek SHA; yaduosim
is used in clinical practice. The handling and processing of sanples for
PUA det er nirespbisgrioirsperted Pl ged nuaisv edpsiamd Maingnpnaad dewergd Whis\ pandsas ned
at low tenperature and utilized trichloroacetic acid to inactivate and

preci pi t at asdcfyddaleiing bi RAStSPEGHRtcdrutigagt #htibody €epdnse (iteisc2a30)li ze uric
acid. Neverthel ess, the experinmental results unequivocally show a cl ose

correl ation @Qb%QT b@ﬁ@réi‘a[tio(ﬁslﬁﬁ ipdwedh ‘ﬂ?e%sﬁ%d Jabmb LA 2BQIBUR ) @3RE serum uric acid
|rrespect|ve of the uric acid values. [00003 An infusion reactlon was

defi ned d d
the PEyl at b Y%ﬁssieagfevvgﬁl%t@é%%t.% fa!.gaonpq?ﬁﬁéfh Bablief i hlsf 2 RS Y

attrlbutedtoaothe h, ther rot ocol - |f|ed|nfus on
reaction pr (?rct{ns eva uatlon miated!J t% he use 0? P\t\ﬁaA af the measure ?gr tﬁe primary endpoint

for all PEGylated uricase trials while SUA 1is used in clinical practice. The handling and

processing of samples for PUA determination is much more involved, and this processing was

performed at low temperature and utilized trichloroacetic acid to inactivate and precipitate

PEGylated uricase so the drug did not continue to oxidize uric acid. Nevertheless, the

experimental results unequivocally show a close correlation between both uric acid values at

all time points and irrespective of the uric acid values.

[000039] An infusion reaction was defined as any adverse event that occurred during or
within 2 hours after the PEGylated uricase or placebo infusion that could not be reasonably
attributed to another cause. Although there was protocol-specified infusion reaction prophylatic
treatment, infusion reactions occurred in 26% of patient treated with PEGylated uricase q2 wk
and 40% with PEGylated uricase q4 wk.

[000040] Anti-PEGylated uricase antibodies were observed in about 90% of patients

treated with PEGylated uricase. Antibodies at higher titers (>1:2430) were associated with
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treatment, infusion reactions occurred in 26% of patient treated with
PEGy| at ed uricase g2 wk and 40% w th PEGyl ated uricase g4 wk. [000040]

Ant i - PEGAVetzeth/1s1826ase anti bodi es were observed in abouPC@ﬂm&mmmpmmients
treated with PEGyl ated uricase. Antibodies at higher titers (>1 :2430) were
associ ated .wi t hi ncreased cl earance of PEGyl at case. and | oss of

PEGy| at ed (HGrEa6& clapianes ‘%tiPEe(%df‘te PERasEiap S\ﬂggg IEPSAGHYHLY i Btahdiers
until some time after uric acid | evels were |ncreased soneti mes | aggi ng by
several weetese fpquantly met dasexsecointibEapr Amschfier dased rlféfsvbomre IncFAs¢d HORCiHNOS
initially responded to PEGyl ated uricase and | ost response at later tine
poi nt s wer éagpedeby edetabwaskstaf@ndicdods of @EDHMded sricase raspmiseaPutidnts who iratidlsy
who naintained urate |owering activity of PEGylated uricase throughout the

study and Bnd QI tPEMB R4S §iO@RE af ERRORRINSe atB@r filnSPoils WelR rBfcpea@ess t he
evi dence of higher titers of antibodies. [000041] Patients who devel oped

high antib qu}{s&ﬁtt %P%n&&y nra8ﬁtra{s?¥é§§atlrehtrs %&lﬁ)mﬁﬂgl&drﬁ'ﬂgg ldvlféfﬁllg aQBQ gy gif | oss

of PUA response. & evidence o transi ent response was clear al

patlents b nth 4.foll.ow n|t tion of ther The ¢ i cal,effects
| unogdhaTg0 dieSe g RubPechBl B R b iR e g IS STAS S & ¢

durlng the first few nonths of therapy. Al though those patients who

devel oped Hlharccedosdhe apdonge af Bighercrs of ppiadigsnci dence of i nf usi on

reactions, there was no clear rel ationship between antibody titer and

severity oﬂqoﬂmudﬂonPméaushmnsmV@OMQUA@}mmﬁwdy63m$ﬂBHhevbﬁﬂrﬁmd®badeh&&e

devel opnent of high titer anti-PEGyl ated uricase antibodies and anty titer

of anti - PEGkehipodi ofSods b€ PURS fespdnst hEhSHAIENIA of & $faasist . redpon el hLdlés it Biat
eventual |y develop hi gher titers of antibodies to PEGylated uricase there a

hi gher i skaQind B U [ARGLA ﬁﬁ%ﬂaﬁb%@f | Yhe ORsital lcRELS bpﬂnﬂlﬁﬁ’d‘gtehf%ﬁ§ are
occur after the loss of SUA/P A response and, as a result, careful

m).m t.orl ng feggllﬁls(iépéccf\e%%rygr\ég%lgr ﬁlpﬁ'{? ﬁ af*@fjg efve Qifu% t& £ RS Sﬁ'tils BP herapy .

maj ority o fusi-on 1055 ect I n nost ranS|e

r naer r
esponders Aciﬁlcoldgh those patients who developed higher titer antibodies had a higher incidence of

infusion reactions, there was no clear relationship between antibody titer and severity of
infusion reactions.

[000042] The results herein indicate the development of high titer anti-PEGylated uricase
antibodies and anty titer of anti-PEG explains the loss of the SUA/PUA response. In patients
that eventually develop higher titers of antibodies to PEGylated uricase there a higher risk of
infusion reactions. Importantly, most infusion reactions occur after the loss of SUA/PUA
response and, as a result, careful monitoring of SUA can avoid unnecessary dosing and also
prevent the majority of infusion reactions. The loss of effect in most transient responders occurs
within the first 4 months, so monitoring serum uric acid during that time period is critical.
Finally, the loss of effect of PEGylated uricase can frequently occur before the rise in anti-
PEGylated uricase antibody titer, so that there is no correlation between the titer of anti-
PEGylated uricase antibody, or the presence of any titer anti-PEG antibody, before or at the

time of loss of a SUA/PUA response. The lack of association between antibody titer and the
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within the first 4 nonths, so nonitoring serumuric acid during that tine
period is critical. Finally, the | oss of effect of PEGyl ated uricase can
frequent lwoaomusi$2ef ore the rise in anti- PEGyl ated uri easasanwiobmdy titer,
so that there is no correlation between the titer of anti- PEGyl ated
uricase antjbo or the sence. o tit r ant i.- PEG_ anti bod before or
at the ti nSLgV%ﬁoAs’?qunsﬁc TREUTS W@&Bﬁﬁfé’@e% Elqngeﬂn%f‘nt%gﬁﬁeé% ﬁwgaet ween
anti body titer and theSUA/ PUA response confirms the ineffectiveness of

moni t or i ng PAkDilPedyrigdse resapdinfipagerREsith dtcaitnant falasegauter apy of patients
with treatnent failure gout. EXAMPLE 1 - | munogenicity and | nfusion

React i on prEXAM®$ Eof — hagluadganass andtinfusien Reactidhnprofikes bépegotiate Bigvenoasy 2
weeks Material, Methods and Design of Clinical Study. Investigational Drug

[ 000043] Pegh@likteaRa at 8 nEEHRL @deky | case used in this exanple, consists of
a reconbi nant nmanmmalian uricase (primarily porcine, with Cterm nal

sequence frl\?%h%ﬁb?@ﬁm‘dﬁ LSADEd n8?¢11ﬁ98t§ th multiple strands of

nononet hoxy aver age rorecur ar wel ght 10 kDa (10 K nPEG per subunit
of tetrarrery c Enéyne!éKelly SJ, et al. J Am Soc Nephrol 2001,
12:1001- 10 NJ, et al. Arthritis Res Ther 2005, 8(1):R12).
Phase Il St ud Desi gn. Patlents [000044] Multi-center (45 sites
replicate, cﬁeeépéw|R%glotm%@a’oﬂ%dﬁtﬁé@rlp@ausgdl@dhlé@melé el din
patients with synptomatic gout. [000045] All patients received an
i nt r avenousrecombinpni mimgiaban (pegt Girircasg porcin, acbloferanmy yeqieneselkem baboon
Treat nent groups consi sted of placebo (N=43), pegloticase 8 ng i.v. every 2
weeks (2 wksdaséNeGhgatéDRAR 4alitiAl btr@als iof Riohomehok y @8 Goo MR dtaga modcalad yeidhd
whi ch al | opuri nol therapy was

10 kDa (10 K mPEG) per subunit of tetrameric enzyme (Kelly S J, et al. ] Am Soc Nephrol

2001, 12:1001-1009; and Ganson N J, et al. Arthritis Res Ther 2005, 8(1):R12).

Phase I1I Study Design.

Patients:

[000044] Multi-center (45 sites), replicate, double-blind, placebo-controlled, studies were
performed in patients with symptomatic gout.

[000045] All patients received an intravenous (i.v.) infusion (pegloticase or placebo)
every 2 weeks. Treatment groups consisted of placebo (N=43), pegloticase 8 mg i.v. every 2
weeks (q2 wks) (N=84).

[000046] All patients reported a medical history in which allopurinol therapy was
contraindicated (e.g., history of hypersensitivity, intolerance, or toxicity) or had not been
effective, defined as failure to normalize SUA with > 3 months allopurinol treatment at the
maximum labeled dose (800 mg/day ) or at a medically appropriate lower dose based on
toxicity or dose-limiting co-morbidity. The major exclusion criteria at entry included: unstable
angina, uncontrolled arrhythmia, non-compensated congestive heart failure, uncontrolled

hypertension (above 150/95 mmHg), dialysis, organ transplant recipient, pregnancy and other.
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contraindicated (e.g., history of hypersensitivity, intolerance, or
toxicity) or had not been effective, defined as failure to nornmalize SUA
wi th > 3 wonbtwisad2Bopuri nol treatnent at the maxi num | alpelras2aoe008800
ng/day ) or at a nedically appropriate |ower dose based on toxicity or
dose-limting co-norbjdity. The or exclusion crit a at entry ncl. uded:
unst abl e anéﬁﬂao‘l?ﬂmcoﬁ?rr%ﬁﬁee%p%mﬁfw rﬁ%%ﬂelﬁéﬁlse%ﬁ’élﬁg 3{1 SRt E R L apEnT t
failure, uncontrolled hypertension (above 150/95 nmmHg), dialysis, organ
transpl ant eeTVpikepior to rangpmiveiiorrrad oefieined HoooWy spek agdﬁéﬁstbroelgb@rtlﬂmfeﬁu@
all patients discontinued all urate-lowering therapies > one week prior to
random zati §0p0aAd] r eAtlgianedts tacoived praphy buGHoaménian fchetmug iRt ot hfexsfeuadine
[ 000048] All patients recei ved prophylaxis for infusion reactions (IR):

oral fexof egadh c%n?ng% 131‘{1@ %ﬁ&dﬁfdl?bei@fbdmﬁm(?' Aok ¥aRaiophen (1000 $iRhd
one

and acetanlnophen and hydrocortis V (200 ng) prior to each

hours. Lot al " abr oﬁ%wr@o T oRdben S} R iuboodly Rt RLIR Aifbcrgnso

guantitative ELlSA ass s use4t&ﬁ tud sanpl e anal ysis were validated to
Good Labora ’?‘?ﬁgﬁ?' & o3y 18 HHS%E% Pfed i nmunol ogy assay gui dance
(Mre-Sluis et al). ,Sanples for anti body determ nation using ELI SA assays
were col | eclBRURQgSRiciY| patients at baseline and at Weks 3, 5, 9, 13, 17,
2 1 and 25 after initiation of treatnent with pegloticase or placebo.

Det ecti on off08ADA9Peglbe edssivarnil lgoatitath@OIdSA] askays udet for siudgsaoplc @halyss al
pegl oti case anti bodi es, study sanples were diluted 1/30 in assay buffer and
assayed usi fgrdWatidatd teGo&d L8 rptoat Bravédcs $oltahg deatpicd iintunelogpagagtsuiiage:
or PEG A human serum cont ai ni ng pegl oti case anti bodi es was used as a

posi tive copfelsifi9bt aq)et SR hint R |defé%ﬂ AkbE Bsife RIS LAY @%eﬁ@edohe@cédl gM
and 1gG anti bodi es. The conbi nation of rabbit antl-%unan NY | gG was

used as s ecgngl%{lypa?lgﬁts 919 gésgﬁﬁe X}ﬁe At §FSeks 3,5,9,13, 17,21 and 25 after initiation of treatment

with pegloticase or placebo.

Detection of anti-pegloticase antibody.

[000050] For determination of total pegloticase antibodies, study samples were diluted
1/30 in assay buffer and assayed using microtiter ELISA plate wells coated with either
pegloticase or PEG. A human serum containing pegloticase antibodies was used as a positive
control for detection of total pegloticase antibody as well as IgM and IgG antibodies. The
combination of rabbit anti-human IgM and IgG was used as secondary antibodies, whereas
cach individually was employed for assay of IgM and IgG anti-pegloticase antibodies,
respectively (Sigma, St. Louis, Mo.)

[000051] For these experiments, horseradish peroxidase-conjugated mouse monoclonal
antibody to rabbit IgG was used for detection. Microtiter plate wells coated with purified
human IgG and IgM served as immunoglobulin positive controls for the binding of anti-human

IgG and anti-human IgM secondary antibodies.
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each individually was enployed for assay of I1gMand IgG anti-pegloticase
anti bodi es, respectively (Sigm, St. Louis, M.) [000051] For these

experi menwe,20twrssesadi sh per oxi dase- conj ugat ed nouse norotiuseab/oaws: body t o
rabbit 1gG was used for detection. Mcrotiter plate wells coated with

purified human | Gan | gM served as ,i nmunogl o ve. controls for
the bi ndi ngIBPOQ eil- hﬂ%mre@ IS8 VR APt HREh tq W%&%ﬁﬁa\w@ch is much higher than
anti bodi es. [ 000052 ] Drug interference was determ ned to be 300 ng/nL which
i s much hi ghermaanaied civeulptingspagtaticasa eoubentiatign gelgimoine¢ astée sody emmplas.i Iherefore,
determ ned in the study sanples. Therefore, circulating pegloticase would
not be anti cir@éaiteg peglotindervwar@not ehantibipated as intefea tvithfthambasupagdmd bf a@tse
anti bodi es. Properties of the anti-pegloticase antibodi es. [000053] For the
maj ority of psasmlagsardtiemcthe phase 3 patients, the antibody response

i nvol ved bo?h | gM and | gG anti bodi es. Detection of anti-pegloticase

anti bodi es. p[ 0000541, F RBcSXREGLH ts, the anti-pegloticase anal ysis
met hodol ogy “for the anti-pegloticase anti body

assay, with ep t hat urr SI tiv ntr sed for
the it ol (oPBRSSIoREY t'ﬁs Qe e tSolts bt § wihnd S RledE fopoe
m xture of nouse nonocl onal antl -PEG g@ and anti-PEG I gM anti bodi es,

added to pobivelycdbpiingyerdhesntigpdigi-ed 1/ 10 in bl ocker casein in PBS. A
human positive control was |ntroduced in the assay towards the end of the
study sanpl Bea adryef anti- heestibades.i nents, the assay sensitivity was 500
ng/mL and is also reflected in a | ow fal se detectlon rate of 8.6% Safety

eval uat i ons{0000549n FeethticarPerihOROAbShntEpEglbli@sEearexpty meBolSogy pirdiélOthe
reactions were defined as any adverse event that occurred during or within

2 hours af t ggnctNendiRdidh ok Afi-Ridieed Stibsy 188, Gat RO tRplior o4l sRigate

positive control was used for the initial study sample analyses. This positive control consisted
of a mixture of mouse monoclonal anti-PEG IgG1 and anti-PEG IgM antibodies, added to
pooled human serum and diluted 1/10 in blocker casein in PBS. A human positive control was
introduced in the assay towards the end of the study sample analysis. For these experiments,
the assay sensitivity was 500 ng/mL and is also reflected in a low false detection rate of 8.6%.

Safety evaluations—infusion reactions.

[000055] For these experiments, infusion reactions were defined as any adverse event that
occurred during or within 2 hours after the infusion of blinded study medication that could not
be reasonably attributed to other causes. Infusion reactions occurred during the infusion of
pegloticase and placebo. Signs and symptoms of serious infusion reactions included: dyspnea,
hypotension, hypertension, swelling, brochospasm, chest pain, nausea, vomiting and abdominal
pain and cramping.

[000056] Asshown in Figure 1, at all time points after dosing, the persistent responders in
the g2 wk group had lower mean anti-pegloticase antibody titers compared to the transient

responders. For example, it was observed that patients with anti-pegloticase antibody titer
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be reasonably attributed to other causes. Infusion reactions occurred
during the infusion of pegloticase and pl acebo. Signs and synptons of
serious iwbusiooisis2eacti ons i ncluded: dyspnea, hypot ensi eqT/Usg@ent@ssi on,
swel I'ing, brochospasm chest pain, nausea, vonmting and abdom nal pain and

cranping. [O 6] As.shown in Figure 1, at all .tinme points after do

the persi st 62'1%98 éi%ﬁag? durihg 5 atus WK HEOTHCH R ISEeTagRonse. 1 hus, 68% of
anti-pegloticase antibody titers conpared to the transient responders. For
exanpl e, it theald vetekarciaesdent imespopders least tefemithat ngrericexpengrd e iticasé 18 Di Kdihe other
titer< 1:810 at any tinme during the study were associated with persistent
response. Thaml, ofli§%Z3064 of the 7 2veeke aldnpart sesporddrs habiorsdet 8 1 hadhdrefoes, Jow hiadr
never exceeded a titer of 1:810. On the other hand, only 23% of the g2 week

transient reapaRdansdRath fordiges rsspbn@l0. Therefore, lTow titer was
associ ated Wi th persistent response. Anti-pegloticase antibody effects on

p.egl oti CaseBHe géﬁe%ﬁb R quFeq 'o' qflggéé KA
Figure 2, the [ ACOKT NE NEQ

A O JI 'O e admnir [ [
significantly. i enced by t r nce of | oti case, anti badi.es.
peroi stent (B0BBRAL: s Anabowh boethes b metnaREliRts SR Eitte SR e opi
both groups conpared to transient responders. As shown in Figure 2,
transi ent r®&psrissigsificantiniaflyoncgg by dhepigiengp obpralpitrasroaitibadiss Parsiktent
pegl oti case concentrations after week 3. Further, by week 15, the transient
responder s tfeaporglet lodihegiee peglotent petki nscnttationsi€ineaxp @l bath tghaipls evmbanfl to
detection (0.6 ng/nL). Persistent responders in the g2 wk group had
pegl ot i casetramide Adspadde@NSAS shobwiein Fag\ge 2 Ofrar3icht fxsportigtsith thd §ORRIBe Asushown
in Figure 3, in transient responders, the increased anti-pegloticase

anti body ti g dWMRERa&ATREL BEAGUAE BordtRAARhY aﬁ&%&%%‘?@&ﬁ%%&vg?&ﬁ%! fyel s

as assessed by the area under the tinme-concentration curve ( conpar ed

wth the PealaiSARSARKELD dIGNE RS SLLANN, FESPANTSHR mWMLFof fELSoh o 87

associ ati on ween sporise an

ug/mL). Persistent responders in the q2 wk group had pegloticase concentrations in the range
0f 0.5-0.7 pg/mL.

[000058] Asshown in Figure 3, in transient responders, the increased anti-pegloticase
antibody titers were associated with markedly decreased pegloticase levels as assessed by the
area under the time-concentration curve (AUC) compared with the pegloticase levels in the
persistent responders. While there is an association between loss of response and development
of higher pegloticase titers, loss of response could occur contemporancously or even before the
rise in antibody titer. Therefore, titer determinations are not predictive of loss of pegloticase
response.

Anti-pegloticase antibody effects on SUA/PUA response: SUA/PUA as a surrogate for

physiologically relevant anti-pegloticase antibodies.

[000059] It was further investigated when the SUA increase above 6 mg/dL occurred in
the transient responder group following administration of pegloticase 8 mg q2 wks. Each point

in the top panel of Figure 4 represents the first measured SUA value that exceeded the
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of higher pegloticase titers, loss of response could occur

cont enpor aneously or even before the rise in antibody titer. Therefore,
titer detworrnrnetsis2as are not predictive of |oss of pegl eCrass@one®ponse.
Anti - pegl oti case antibody effects on SUA/ PUA response: SUA PUA as a
surrogate f h cal rel evant an | oti case tibodi e

[ 000059] ¢ (gsbo %u‘faf %)éiiﬁﬂééteetammbw Fhéhlgamt RErERddongshe VidggldL
occurred |n t he tran5|ent responder group follow ng adm nistration of

pegl ot i casetr@wiengespiider Babia qg ovkstgroup. tHHeuneophpan dic wircrapding antibedy isesrthat
the first neasured SUA val ue that exceeded thethreshold value of 6 ng/dL
and the tineeatmedsuch at br scfercaht time ofitase df tudcase ashonsediHowdread, gtviea tisit @ditment
responder in the g2 wks group. Figure 5 shows the correspondi ng anti body

titers that wWahegldBaREGeHIAtreRts RESONEVARS thdt AR %éfnefag§$es@fthéﬁr3 BRRE., the
response. Fbmever given that treatment with pe ticase g2 wks results in

SUA val ues phay, Parajﬂ%ﬁteqtgrxsetﬁﬁ 10201 BodIBAlke rA s L 0EEEDOL G, SR KA

representl ng a | 0SS of pegloti cas respo e set at an even | ower

e T Susdie TpErrable B fagthont 3 deBeiE el e gl abat pip ke S%Afidlf‘?gthL

is one of the acce ted thresholds for control of uric acid by ura

| oweri ng dr 9§ iFase respansels gsheraByrrad. 6dng/dbds B%f‘e‘éf t&aé@@wfi&m@qld«s for

t hese experlnents as a threshold value for control of uric acid by urate

| oweri ng dr oggrol pOMIO&SHY bAurath werimg dofgsl dksvevtr, St/ Hoanveimg/dticom be nsadhe 2
wk group, i.e., when SUA exceeded 6 ng/dL, there was a w de range of

ant - pegl ot i aasessanlyiibditge txfceihsensustathicshdle velua fpednedl sfurichicsholidte lowering
antibody titer that corresponded to this |oss of response, as shown in
Figure 5. Sggeifically, at the time of loss of urate response, nean
anti-pegloticase antibody titers were 1:3032 for the q2 wk group as

conpared to [60 HB%B] hi glt'ﬁl tlrﬁé §5s2 ctf SjUg%grma(ﬁ{zaﬁgn 1n0t%e %W}f(eérgups'[ %n when SUA

responders.

exceeded 6 mg/dL, there was a wide range of ant-pegloticase antibody titers so that there
appeared no threshold antibody titer that corresponded to this loss of response, as shown in
Figure 5. Specifically, at the time of loss of urate response, mean anti-pegloticase antibody
titers were 1:3032 for the q2 wk group as compared to a mean highest titer of 1:686 for the q2
wk persistent responders.

Infusion reaction and loss of SUA Normalization.

[000061] Most patients (90.9%) had infusion reactions after pegloticase activity was lost,
that is when SUA values were greater than or equal to 5 mg/dL (Table 1).

Table 1. SUA Category At Time of Infusion Reaction in Patients Receiving pegloticase

Every 2 Weeks
pegloticase 8 mg 2 Placebo
wk
SUA Category n/N (%) n/N (%)
Number of Patients with IR when SUA > 5 mg/dL 20/22 (90.9) 2/43 (4.7)
Number of Patients with IR when SUA < 5 mg/dL 1/22 (4.5) 0
Number of Patients with IR at First Dose 1/22 (4.5) 0
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I nfusi on reaction and | oss of SUA Nornmalization. [000061] Mbst patients
(90.9% had infusion reactions after pegloticase activity was lost, that is
when SUA weal2osgiswese greater than or equal to 5 ng/dL ( Palbblus2dipo4obabl e 1.
SUA Category At Tine of Infusion Reaction in Patients Receiving pegloticase

Every 2 Weks pegloticase 8 Pl.acebg wk SU tegary n/N (% n/N, (%
Nurber of PAPPBAPE] v %Shww"%]g#%im 13 A5 WgG#TQEP- St 20?361.%911 lzeﬂat%ismald have
Nunber of Patients with IR when SUA < 5 ng/dL 1/22 (4.5) 0 Nunber of
Patients w béenifRoentddiif pegl@omec the@y (s §)scoftd0o0 62ihe Asncsirantrviian Stabe5 mg/dln
g2 wk group, 90.9% of infusion reactions would have been prevented if

pegl oti case[bbevsBRy WassuhrE&9Nirtnpedotathsd ARibbHIREhPRI difecéfedtsBdthe 5 nmo/ dL.
[ 000063] In summary, anti-pegloticase antibodi es have direct effects on the

phar macoki ”ﬁd@g?@%&f&%ﬁ?ﬁ HBEEnRE BROEHIE BT g%ﬁl@%egéﬂéfé%@ﬁi@ﬂ% tEXBEA N

the transie of pegloticase 1n the pati op

physi ol ogi call y-rel evant anti bodi es., At hou the increased. cl earance, of
beut ot i caseia AT Bt Atk PR B0 vt SRRt PR B EER e GRS By Houen
anti-pegloticase anti pbodies, the jnitiation of increased clearance does not
correl ate wﬂxennqrﬁ@e%ﬁkeﬁr-aﬁgﬁmqgk%%%awﬂ? s dssultpptdpss %&Wi’%ﬁesmg i enent
of anti-pegloticase antibody titers is not predictive of the |loss of the
SUA/ PUA r esprefisted byrretiepeslatisadcetantibodjc SR iRlAtips ofingagedydendanse doeyrateofrolate
measuring the devel opnent of anti-pegloticase antibodi es that cause

i ncreased chéthnianaei-pigl@taianimibededicpefhatiotasecasidosicnt ofpmtitpeplotigase antibody
nmoni toring SUA val ues, particularly during the first 4 nonths after

initiating fifcRakMBitredictite HEGE RIsk 6ABR.SIBAPUH RRPSMS, WhEadsTRMitofnk SUA/PUA is
pegl oti case when SUA values rise to |levels greater than about 3.5 to 4

my/dL is

a very good surrogate for measuring the development of anti-pegloticase antibodies that cause
increased clearance of administered pegloticase. Most importantly, monitoring SUA values,
particularly during the first 4 months after initiating treatment with pegloticase, and stopping
treatment with pegloticase when SUA values rise to levels greater than about 3.5 to 4 mg/dL is
a simple method for identifying individuals who lose response to pegloticase and are at higher

risk of experiencing an infusion reaction.

EXAMPLE 2 -Immunogenicity and Infusion Reaction profiles of phase 111 clinical study:

pegloticase intravenous administration at 8mg every 4 weeks.

Clinical Study Using Infusion of pegloticase.

[000064] A multicenter, randomized, double-blind placebo controlled clinical study was
carried out as indicated in Example 1 above. Patients with hyperuricemia and gout received
pegloticase 8mg intravenously every 4 weeks (N=84) or placebo (N=43). Treatment was
administered for 24 weeks.

[000065] Patients must have discontinued any uric acid-lowering agents for at least one

week prior to receiving study drug, and refrain from using such agents throughout the study.
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a sinple nmethod for identifying individuals who | ose response to
pegl oti case and are at higher risk of experiencing an infusion reaction.
EXAVPLE 2weol2omsespeni city and | nfusion Reaction profil epcofusphiaseoos? |
clinical study: pegloticase intravenous adm nistration at 8ng every 4

k d | Study Usi f f |
mnﬁft .Scent ;P'ISSQHétélﬂJn ﬁé&tl'pgg@fsrge%%'rlﬁﬂwioﬁ »Q%%g%%e'e%ﬁﬂf %r% perlr'gﬁr wdhe eglecigs

carried out as indicated in | e 1 above. Patients with hyperuricem a
and gout re&@MMeHWbegdetWdﬁéé%8§8h¢nbﬁéveﬂ@m$ly every 4 weeks (N=84) or

pl acebo (N=43). Treatnent was adm nistered for 24 weeks. [000065] Patients
must have di[800067huedsamywnin Eigaei]Hepharmagkagaod of feglotiabscl adashistoreed oveskd
prior to receiving study drug, and refrain fromusing such agents

t hroughout {/exsSt Yigiifl-ORBOBEL ¥t ib @E@ﬁr@&dn@@@ﬁalﬁﬂf)égl’&ma%satﬂ%bﬁleﬁi ep&siRdt i N
88% of patrents in the pegloticase 8ng g4 wk and 1n only 15% of the placebo

group. . AW ase
adm ni st er egaggved]r3 lilﬁ%d%h%[ggp @"@ragﬁ kgcaoﬁ{:%mraﬂﬁﬁ@?%(fn E&h%lfle@%rc gsglrlr%glt(gf
antr-peglottcase ant i bodi e Per si st ent responders had hi gher pegloticase
peak concentPHITEREPY %%ﬁ& in both groups conpared to transient responders.
[000068] Table 2 shows that nost patients (76.5% who had . an jnfusion
reaction had080R68d| udabler2 dheows i) enast mjreats (49-S¥n avhoi hee anrifupian siegcan had
reacti on occurred. These infusion reactions could have been prevented if
pegl ot i caseSUWasvaliicsaoot abwye @ nag/dt hetheitmee thoimftisioh atacByproccainae s Thescenfusion

ng/ dL. Four patients had infusion reactions when SUA was | ess than 6 ng/dL
and four patdaetids cohid Hagel bedh profdnsddon pegaidak©Waatistontimlicdlashe timepeid thdt Beise
i nfusion reactions could have been prevented by nonitoring SUA val ues. \

Table 2. S t&‘&grﬂ% Aly/dll. TouP hat bk UsldARARRAGLAPBnd AnEASURNL S IR&GHAYE R/dL

pegl oti case

and four patients who had an infusion reaction at first dose; none of these infusion reactions
could have been prevented by monitoring SUA values. \

Table 2. SUA Category at Time of Infusion Reaction in Patients Receiving pegloticase Every 4

Weeks
pegloticase 8 mg q4 Placebo
wk
SUA Category n/N (%) n/N (%)
Number of Patients with IR when SUA > 6 mg/dL 26/34 (76.5) 2/43 (4.7)
Number of Patients with IR when SUA < 6 mg/dL 4/34 (11.8) 0
Number of Patients with IR at First Dose 4/34 (11.8) 0
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Weeks pegloticase 8 ng g4 Placebo wk SUA Category n/N (%9 n/N (% Nunber of
Patients with IR when SUA > 6 ng/dL 26/34 (76.5) 2/43 (4.7) Nunber of

Pat i ent s wibtzn1o/iR1ssBen SUA < 6 ng/dL 4/ 34 ( 11.8) 0 NunbecTafS2Rabs@sts w th
IR at First Dose 4/34 ( 11.8) OWHAT IS CLAIMED I'S: 1. A nethod for

preventing inf%sio [ a%H ns during PEGyl ated uricase therapy in a patient
conprisinQEKH@Léééggéﬁﬂr—éi-adninistering to said patient PEGy| ated

uricase; b) obtaining a biological sanple fromsaid patient; c) determ ning
uric acid ledenethpehfargirevepiing vdisier regetais during BEGY latasirecasd thgraphan a paeanspy

may be discontinued to prevent infusion reactions when said uric acid |evel
is nore thaompheint thbwépdlof: 2. The nmet hod according to claim11, wherein said
t herapy nmay be discontinued to prevent infusion reactions when said uric

acid | evel a)gdiiBiRerdt 0 saldPdtic PRGyAted dricakbe met hod according to claim1,
wherein said therapy may be di scontiinued to prevent infusion reactions when

sai d uriCmﬁﬁbgmhﬁégégﬁfﬁﬁ?ﬁgﬂﬁ g@bgggﬁéggkgy{dl. 4. The nmethod according to

claim1l, rein apy cont’i nued to prevent infusion
reactions n said uric id. level js more than aQout 7 ng/dl. 5. The

net hod accg$§@ﬁﬁmP5@6F§fﬁﬁﬁ@Vﬂﬁg}%ﬁ%éﬁ%ﬁyﬁgWgﬂﬁﬁﬁwgase is administered at a
dosage of about 8ng every 2 weeks. 6. The nethod according to claiml1, .
wher ei n PEQ) Ingi@dng thag theganydnagbs disecongipeefl tatpreycgbigdigorpeactions when said uric acid

level is more than about 4mg/dl.

2. The method according to claim 1, wherein said therapy may be discontinued to prevent
infusion reactions when said uric acid level is more than about 5 mg/dl.

3. The method according to claim 1, wherein said therapy may be discontinued to prevent
infusion reactions when said uric acid level is more than about 6 mg/dl.

4. The method according to claim 1, wherein said therapy may be discontinued to prevent
infusion reactions when said uric acid level is more than about 7 mg/dl.

5. The method according to claim 1, wherein PEGylated uricase is administered at a dosage of
about 8mg every 2 weeks.

6. The method according to claim 1, wherein PEGylated uricase is administered at a dosage of
about 8 mg every 3 weeks.

7. The method according to claim 1, wherein PEGylated uricase is administered at a dosage of
about 8 mg every 4 weeks.

8. The method according to claim 1, wherein PEGylated uricase is administered at a dosage of
about 4mg every 2 weeks.

9. The method according to claim 1, wherein PEGylated uricase is administered at a dosage of

about 12 mg every 4 weeks.
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about 8ng every 3 weeks. 7. The nethod according to claim1, wherein
PEGy| ated uricase is adm nistered at a dosage of about 8ng every 4 weeks.
8. The nmewbaditaises2sdi ng to claim 1, wherein PEGyl at ed uPCTASR010540082

adm ni stered at a dosage of about 4ng every 2 weeks. 9. The net hod

according t

in PEGyl ated .uri i.s adm nistered a dosage

aim1, where uri.cas t
of about 128@%@1@ d acqpading ﬁqéﬁlﬁﬁ&h?ﬁlﬁéﬂﬁ%iﬁ%leﬁlﬁan% igpeliisch TomdR e Ry
said biological sanple is selected fromthe group consisting of blood,
serum and pPagstng of bloofhscrwitand@lasmeor ding to claim 1, wherein said uric
acid levels in said biological sanple are determ ned at |east 2 hours after
t he adm ni dtlr &h¢ mothad adefrdingdo tlains i ephdrain. saiiZuricldedd keetlh adsaad biotogidad)sdnple are
claim1l1, wherein said uric acid levels in said biological sanple are

det er m ned daferhBRatkt RadiQUohrAlftc® thd diigniAFhiUnSisTRFihedindgei@).i ned in step

(a).

13. The method according to claim1, wherein said uric acid levels in

sai d bi ol oghCqf, &%P%c@dé&iflg?i ?ggﬁ ?g‘gh&%%l sﬁ%wﬁ%gﬂ@%@ Pl @bioldifeal sa[néll)lﬁ] alie,

adm ni stration as

i ne od according®to c

wherein said uric.acjd |levels in_said.biologic sappl e a determ ned 2
weeks af t eflSeRRIE ﬁf hf‘ss:[tq Soarﬁeééheaaéimlﬂ]éﬁat?% as*tadéﬁn*(“ggl S?ePS{a ‘The net hod
according to claim1, wherein said uric acid levels in said biological

sanpl e ar e |del’eq methed ageapdiag do glptne . wharemdsidyriaacid fesels assaibbiofpgical pangple gre

(a).

16. The met hod according to claim1, wherein said patient is suffering

from gout . dt®rmified ahiensidd hmosarfidi thy admiwbtaitrons defhet mistepgal.d gout is
refractory. 18. The nethod according to claim15, wherein said gout is
chroni ¢ or 1Mophametod acdRding e claih hogthacdanidi i dotd ehéls M daidbidlagidal sample are
PEGyl ated uricase is adm nistered intraveneously. 20. A nethod to predict

whet her a pRfch@ied DAAke It thd a FRRNALSH a4 dFRE n Wep (a)deVel op i nfusion

15. The method according to claim 1, wherein said uric acid levels in said biological sample are
determined 4 weeks after the administration as defined in step (a).

16. The method according to claim 1, wherein said patient is suffering from gout.

17. The method according to claim 15, wherein said gout is refractory.

18. The method according to claim 15, wherein said gout is chronic or tophaceous.

19. The method according to claim 1 wherein PEGylated uricase is administered intravencously.
20. A method to predict whether a patient treated with PEGylated uricase will develop infusion
reaction comprising the steps of:

a) administering to said patient PEGylated uricase;

b) obtaining a biological sample from said patient;

¢) determining uric acid levels in said biological sample; and

d) indicating that uric acid level is associated with a lower likelihood of infusion reaction when
said level is maintained at less than about 4mg/dl or indicating that said determined uric acid
level is associated with a higher likelihood of infusion reaction at a time point when said level is

measured at least about 4mg/dl.
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reaction conprising the steps of: a) admnistering to said patient
PEGy| at ed uricase; b) obtaining a biological sanple fromsaid patient; c)
det er m niwgQ 20r0/151826i d | evel s in said biol ogi cal sanpl e; pamasa)i1oiomdszat i ng
that uric acid level is associated with a lower |ikelihood of infusion

reaction n sai evel ined at |ess t hout 4ny/dl. or

i ndi cat i n\é@ﬁ hfétm%tg‘?‘ljac&é’fdéﬁ‘%ﬁo wheteigaidiv aCﬂ‘Efééi@%&%Sa%lé doorlflha Lowst gher
| i kel i hood of infusion reactlon at a time point when said |evel is neasured
at | east abisaihopdmyfdnfugion rgactien wben said bavel ngnaigaiokdrhiesothomelaait & negddllcprur i ¢

acid level is associated with a |ower |ikelihood of infusion reaction when

sai d | evel indicarmignhaisaiddicttmined sirichail ledxd ik asSodimédibvithra Higlehr ¢iktlitmg dtot atfusian d
determned uric acid level is associated with a higher likelihood of

i nfusion reagtibRBt Afime pbinTWhRRkAH IMWRER rhdistrel aVRhstiaboiBaspided at | east
about 5 ng/dl. 22. A nethod accordlng to claim20 wherein said uric acid

level i's assoginalgl xect){aeggsio% KRLERY fa/lg}c i HSLAD, LG AN RN Hai d

| evel is malntalne |ca I'ng that sai

det d d | i kelih

ot ust on. r dEfsd e SPE pafef 8%%&%% gneggﬁﬁaﬁatbat}e SRR
about 6 nyg/dl. 23. A nethod according to cIa|n120 wherein said uric acid
level is ag%eqt@géhﬁtmdrde&rmmﬁéwwk%l Ipyrb depsseciated with grhighes dikeliipogiod infysipyy

| evel is maintained at |ess than about 7 ng/dl or indicating that said
det er mi ned reaction atd timk @oalt wihsn saad doichisedcasictl ablchitgheut € mgg/@l.i hood of
infusion reaction at a tine point when said |level is neasured at | east

about 7 nphdl A m&hodiworkidct]f6CTY @hérgintsaidolriy iPRyveMk adsetiated avith Allow@r aci d
| evel s in said biological sanple are determ ned at |east 2 hours after the

adm ni str atfemnRR FHGSH rd2tish FRel Sid 1Zet is HEnHERED ijleMQﬁ HRY 7ty Gl @ M

20, wherein said uric acid levels in said biological sanple are determ ned

at |east 6 11?(9 gartﬁlg%ﬂat%gldtﬁ%rﬁﬁl@d rl%taE:%tllex(f)erl] i asscgc%te&-' \Ef\vglth arhlgﬁe? %kél?l)ood of infusion

reaction at a time point when said level is measured at least about 7 mg/dl.

24. The method according to claim 20, wherein said uric acid levels in said biological sample
are determined at least 2 hours after the administration as defined in step (a).

25. The method according to claim 20, wherein said uric acid levels in said biological sample
are determined at least 6 hours after the administration as defined in step (a).

26. The method according to claim 20, wherein said uric acid levels in said biological sample
are determined at least 24 hours after the administration as defined in step (a).

27. The method according to claim 20, wherein said uric acid levels in said biological sample
are determined 2 weeks after the administration as defined in step (a).

28. The method according to claim 20, wherein said uric acid levels in said biological sample

are determined 4 weeks after the administration as defined in step (a).
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26. The nmethod according to claim 20, wherein said uric acid levels in said
bi ol ogi cal sanple are determ ned at | east 24 hours after the adm nistration
as defi nesoiznigises23(a). 27. The net hod accordi ng to cl aiPocra®20miernst n sai d
uric acid levels in said biological sanple are determ ned 2 weeks after the
admnlstratlon as defined in step hod according,to clai.m

20, wher ei fosaietheq to predigt Wheshgra n(a?})e%tatreateé;%ﬁbggéaha ted diispee %ﬂéieefslpa @H%I‘P%’d

4 weeks after the adm nistration as defined in stepi) .29. A nethod to
predi ct whenddatePpaylatadturicaieatl eaangic twithoBEGyeRUEHS BNt laggd prichsy endpnti-PEG
ant i bodynedi ated PEGyl ated uricase cl earance w t hout measuring

ant i - PEGy| ah#bbdi¢s titars eorapdsiag the-sRipSoéint | bodi es titer, conprising the steps
of: a) admnistering to said patient PEGyl ated uricase; b) obtaining a

bi ol ogi cal a3 aaRingstérifR o Said aﬁ@dﬂl@"@ ilatéd ul@fsgr M ning uric acid levels in
sai d biological sanple; an |nd|cat|ng that uric acid level is

associ atedy BQIIHH%QP%EO%I&HE?A n]gg%nf’gald?ﬂétie%f’dy nedi at ed PEGyl at ed uri case
n

cl earance sai I ntal ned ess than about 4ng/dl or

i ndi cating t sai d deter d.uri evel |s associ ated with a higher
l'i kel i hood 5)? Sﬁmﬁlﬁﬂw&}%‘é% WE“é}fflﬂPE’(?lcﬁ‘l e @fear ance at a time point
when said uric acid |level is neasured at |east about 4ng/dl; 30. A nethod
accor di ng o ndigting St wre pafd dovghispssnciatedwith aleye lﬂﬁe§h%&ds‘2fcﬁn§b@@’ peigted

| ower |ikelihood of infusion reaction when said level is naintained at |ess
t han about PEGwjdtdd uncase nidhieacd whert $vad leseli id nd@tteined atddssitharcatmot dmpaVet i s
associated with a higher |ikelihood of infusion reaction at a tine point

when sai d ligdiedtingshdrsaisetdmaied heidaitidadbalts fsoajdteld witBh. gltiee tikelthovd GO alitgly-
to claim29 wherein said uric acid level is associated with a | ower
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30. A method according to claim 29 wherein said uric acid level is associated with a lower
likelihood of infusion reaction when said level is maintained at less than about 5 mg/dl or
indicating that said determined uric acid level is associated with a higher likelihood of infusion
reaction at a time point when said level is measured at least about 5 mg/dl.

31. A method according to claim 29 wherein said uric acid level is associated with a lower
likelihood of infusion reaction when said level is maintained at less than about 6 mg/dl or
indicating that said determined uric acid level is associated with a higher likelihood of infusion
reaction at a time point when said level is measured at least about 6 mg/dl.

32. A method according to claim 29 wherein said uric acid level is associated with a lower
likelihood of infusion reaction when said level is maintained at less than about 7 mg/dl or
indicating that said determined uric acid level is associated with a higher likelihood of infusion
reaction at a time point when said level is measured at least about 7 mg/dl.

33. The method according to claim 29, wherein said uric acid levels in said biological sample

are determined at least 2 hours after the administration as defined in step (a).
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reaction at a tine point when said |level is nmeasured at | east about 6
nmg/dl. 32. A nethod according to claim?29 wherein said uric acid level is
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at a time péi F%e RRdA éaqoa&rﬂgw ajng 2 %%%?l@&alétuw‘agdtl%%msaﬁ W@lﬂ@ﬁa{ $plehe
met hod according to claim?29, wherein said uric acid levels in said

bi ol ogi cal asadgitreningdeatdensed houredftern the edminitration ps deffrtednin stap (@dni ni st rat i on
as defined in step (a).34. The nmethod according to claim?29, wherein said
uric acid 138vEhsmethodatcbrihing k@ giatal9 seinptie sadarrdeicr lovaeth aid biehgicabsdngile s
after the adm nistration as defined in step (a). 35. The method accordi ng

to clai m 29rc y&hBhd St 24 héurdsfiest th@é(&hﬁjsitﬂati%ﬁéjd&in@h%ét@}?ta).sa”_p' e are
determ ned at |east 24 hours after the admnistration as defined in step
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defined in st a)., 37. .Th t hod .accordi n o claim?29, wherein said
i ot d i ERet e e el eeamidSERs St Rl 4 woeks atrer the
adm nistration as defined in step ga). S o )

37. The method according to claim 29, wherein said uric acid levels in said biological sample

are determined 4 weeks after the administration as defined in step (a).
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