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Impact of anti-PEG antibodies on the blood clearance of some clin-
ically approved PEGylated protein therapeutics
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Modificaion of poteins with anphiphilic polymer polyethylene glyco(PEG) has been regarded as
breakthroughin the thempetic application of praeins to improve the pharmacokinet charactristics d
encapsulateddrugs, and ¢ achievebetter theraguic outcomes wih fewer side effects. However, some
PEGylated poteins are eported to induce what iseferred to as the “accetated blood clearace (ABO
phenomenon” resulting in theincreased clesance andconcamitantly compromising ther effectivenes aswell
as unvarted aderse reactiors. Accordingly, in D14,the Faod andDrug Administraion (FDA) recanmended
the screemg d therapeutt PEGylated proteins in the clincal phasesfor therr ability to induce antPEG
antbodies. e aim of this rearch wastherebre, sudying the canpetenceof some therapeuit PEGykted
proteins, whichare clinicaly tested orappioved bebre 2014, to inducearti-PEG antbodies, ad corsequent
ABC pheromena aswell as nvestigating he mechansm behindanti-PEG antbodies prodation. GLASTA®
(PEG-G-CSF)is a recanbinant PEGylatechuman grarulocyte colony-stmulating factor (G-CSF)thatinduces
the production of neutophils andused ér treatment of chemaherapyinduced neutopenia. In clinical settings,
G-LASTAP is administered to cance patients va bdh the sibcuneous am intravenousroutes In a muine
study, | showed thaj regadlessof adninistration route, initial doses of G-LASTA® elicitedanti-PES immune
resporses in a dose-dependenmanner. Intravenous adhinistraton eicited higherlevels d¢ ant-PEG IgM than
the subcutaneas route. Initial doses ofG-LASTA® (6 mg/kg) that were high enoudp to trigger production of
anti-PES 1gM, did not tigger the acceleted clerane of a lower sibsequent dose (0.06 mg/kg). However,
when the subsequendcse of G-LASTA® was raised to(6 mg/kg), the nitial dose triggeredthe acceleated
cleamnce d the second osevia an ati-PEG Igi-mediaed canplementactivation. These resultadicate that
anti-PEG antitodies might compromise the theapeuic activity and/orredwce toleance d PEGylaed
formulatiors when the doseis high enoughto trigger canplementactivation. Nex, | exanined antPEG
immune respomsesin mice fa pegirterferon afa-2a (Pegs/s®), a clinically appoved PEGylatedprotein
therapeute for hepaitis C. Comparedwith G-LASTA®, clinical andhigherdose Pegas® barey elicited anti-
PEG immune respomses. Repeated high doset Pegsys® elicited anti-PE IgM producton, dependrt on
dose frequency, andtriggeredthe 1apid cleabnce d subseaiert doses. In addtion, pre-existing anti-PEGIgM,
elicited by a different PEGyated protein, PEGylated ovidumin (PEG-OVA), accekrated clarance of
Pegays®. After that | studiedthe antiPEGimmunity for PEGylated Faabr VIII (Jivi®), which is used dr the
treatment of henophilia A, in which treatnent is reported being assciated with hpersensitivity reacions
(HSRs) ad loss of efficacy in same ca®s.Jivi® could efficienty induce tte production of both antiPEGand
anti-Factor VIII antibodies, where dRPEG anibodiesare burd to be the responsilel for these HSRsTwo
mouse hybridma models ®creting ant-PEG IgM (namely HIK-M09 and HIK-M11) were developedand
enployed to sceenthe efed of pre-existing arni-PEG anibodieson te serun concetration of Jivi®, where
bath models calld efficiently activae the complement systen and acelerate the cleance d Jivi®. Lateron, |
invegigatedthe celb contibuting to arti-PEG IgM production. Anti-PEG IgM induction by GLASTA® was
diminished n athymic nude mie bcking T cells and insplenectanized mce. In addiion, ant-PEG IgM
production was significantly diminished n the cycloptogphamice-treaed mice for depetion of B cells. Thee
results indicatethat ant-PEG IgM production by G-LASTA® occus in spleenin a T cell-dgpendentmanne,
which differs from PEGyhted liposanes {T cellindependentartigen) However, B cells, both marginal zone
and Dbllicular, are essentiabf antiPEGIgM production in both PESylated preprations.Ovearll, the obtaind
results indicate that the arPEG IgM production and its ability to induce ceplementactivation aml ABC
pheromenonare canplicated anddiffer bewveen PEGylated proeins. However, resuis geneally undeiscore
the importance of screenig for both pe-exgting and treahentinduced antPEG anibodies together with
complement activation in patients, por to, and duing treatment with PEGylated proeins andprovide astep
toward wnderstandig the mechnian of thearti-PEG immuneresporse.
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