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DRUG SAFETY TEST USI NG PENTRAXIN-3 (PTX-3) In the

past, adm nistration of therapeutic antibodi es has
w@awsasBiseri ous side-effects related to the fiPGI/EP2009/057146

i nfusion of said antibodies during clinical studies.

Acut e rel ease of excessive ampunts of particul ar

pro-inflammatory cytokines in the circul ation has been

descri bed and is thought to be critical in causing a

conpl ex of synptons, denoted as cytokine rel ease

syndr one (C%%? LBuaII CRS starts 20-90 m n

post - i nf usPBI¢ SRHTE UB B PENGRX TN (BT%kade of

cyt oki nes fron1ce||s targeted by the anti body as wel |

as frominmune effector cells triggered via the

bi ndi ng of the antibody to Fc receptors. Wen

cytokines are released into the circul ation, systemc

synptons such as fever, nausea, chills, hypotension,

Irthb ypear ziﬂnanlsasﬁid‘rﬁdiﬁ tﬁeraﬁkﬁﬁﬁ&ﬁﬁb@dlésﬂ&b caset 8éridiy side-effects related

to the i'hr oa!% E%al ﬁﬁae?bes %Hrgg gﬁ%lcritlr? Lgdé%géfc\ng %%illf‘i%gt igxcesswe amounts
of partmdagﬁd iefeningtorHoytekiees, ingloarer quddtios s bevayd cesrpediapd ¢ethought to
be cri &Yﬁ{&’usﬂnF fa%’ol;x@?e@(ac}f%g}fél Q)nliseﬁ dt&ﬁés %@&%%%Réee@ﬂhltome (CRS).

om masslve ease Cy tO I nes.

UsuallyfeR$ stgrts gad0fmia PQ\?telﬁfUStqﬂi]aﬁtndd&Hﬁéﬁsuﬂié)fé}é%@lk\?%loﬁ gytokines from
cells t@r%@ﬁé@ yitenaltive 8y BRve Mg ebm iffmHeldfct ®$ Eélﬁgrlggél}ed”viart@e binding of

ased on man bl.ood derived. cells. are .needed .
the anflBo G Bt .‘?ﬁelb?yt@yflmrﬁ ElpaspeadR threirguigrion, systemic
symptoBdisaéhnal fepsrpatiustss chikpdwipoehsioasiaelyysandiy, aftherea sigadache, rash,

scratcﬁ%%l?&ééga:ndlo(gi\éﬁr}e% caH rg Rol% rﬁ(%’t ﬁggle%rts %asa/w %\fﬁlfcﬁq_rﬁoderaw n

aSS|ca cyto €s suc
severityrandrire magageid regsilys Hooteverl, weays paireath may eecfionceGrRBre, life- threatemng

reactlﬁﬁq}ﬁt n%g/cn%%lt froint RGP rr&%as@"otf Bytbkgc@vai | abl e assays

he cytokine release in sanples is detectable

er a considetrabl e
gs the 8R 1S a species-specific event that cannot be observed in conventional animal

models of drug testing, in vitro models based on human blood derived cells are needed to assess
the risk of cytokine release of new medicinal products. Known are assays which measure
cytokine levels in blood serum or plasma. However, the increase of classical cytokines such as
TNF- o, IFN- y or interleukins is not always predictive for CRS occurrences. Furthermore, with
the available assays the cytokine release in blood samples is detectable only after a considerable
amount of time after a potential adverse event. Thus, there is a need to provide a reliable and
faster method for determining the risk of a compound to induce CRS. This problem is solved by
the present invention, in particular by the use of Pentraxin-3 for determining the immunogenicity

of a compound with respect to the induction of acute cytokine release-related infusion reactions.

Therefore, the present invention provides the use of PTX-3 for determining the risk of a

compound of interest to induce a cytokine release syndrome in a human being.

Furthermore, the present invention provides a new method for determining the
immunogenicity of a compound of interest. In particular the method allows assessing the risk of

a compound of interest to inducing a CRS in an individual.

Said method comprises the steps of:
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anount of tine after a potential adverse event. Thus,
there is a need to provide a reliable and faster

woreionosB19oOr determ ning the risk of a conpoundP@DEP2009/057146
i nduce CRS. This problemis solved by the present
invention, in particular by-2he use of Pentraxin-3 for
determ ning the imunogenicity of a conpound with

{1) e(?rgslfﬁng fl@g glo%g f%nw%re s%debISX(ﬁrger e was exl%qr?ed to said

ease- re oh rea I ons
comp@idsent i nvention prow des the use of PTX—3 for
determning the risk of a conpound of interest to

gwﬂy@sﬁnﬁg et IOV BEpERIaRASS (BYX ?g{@id Sindpl@ixan bei ng.
urthernore, the present i nvention provi d’es a new

t hod for determ ni c a
OB e e e p PSR H il hod al 1 ows

assessing the risk of a conpound of interest to
Pretkrablpgtha PCRS3 lavebin maasired duthk plaSeaovingt i @dtagmeddryi sewving the

blood &vgl‘fs f%rﬁﬁ?ﬁ‘e \95 lg)olo%g%ghlﬂ‘pnglt@rn%%lg tLHE 9?9( $ ?eq;Bf &n also be measured in

sed to sal
the Se@@h@]@i@ﬁé frgyn the adiold bleod siennlevel  of pent r axi n 3
(PTX-3) in said sanple, and c) conparing the nmeasured

Tﬁé/%lrmo‘ﬁmﬂl@ﬁé geRIdith” Befddsttd tid ARY 0Ok subdele [cﬁ@igfger dnhignmune
| evel is neasure

1“eSPOIEBt %ﬁl HEGUBY PRIV |1Snagretaﬁté01b‘?fI&E?j“‘E‘EP?%SWPHMOt SllihS%C&F gnediated by B-
cells, Dicobld andngllsenf thd in@ateatmimoak gystérhesulei Xs Soheweds, tmnro@hms or

neutro?ﬁllﬁ'eg?f‘ﬁq%e gtés nAtli1 Sel?r%%&“&n Bifgl,kf?set%e Ip¥§(ﬁl‘0ﬁ&} an % egs Af%%ggen-

I Mmunogen
SPGCIfEmmlb@@/lebﬁeép@mtﬂsQféP]@félSt momc}ygf@eqr gaanulaeiyien ean élsfptynsf,l@e release of

pro-infiBmi &nd/B5 RANESlahinRofyRILIKIRR. Rf aliE rdIEIR B RX SR M mounts of
t o subsfances, nedjated by Bcells
particular pro-inflammatory cytokines in thé 01rculat10n of the body is denoted as “cytokine

release syndrome” (CRS).

A cytokine is a soluble protein that acts as a messenger between cells, either stimulating or
inhibiting the activity of various cells of the immune system. Cytokines include lymphokines,

monokines, interleukins and interferons.

The term “compound of interest” as used herein refers to biological or chemical molecule.
A biological molecule can be in particular a polypeptide or a polynucleotide. Said polypeptide
and polynucleotide can have modifications, such as e¢.g. methylation, pegylation,

phosphorylation and glycosylation.

The term “polypeptide” as used herein refers to a chain of amino acids connected by
peptide bonds. The term “polypeptide” includes also a protein and a peptide. Preferably, a
polypeptide is an antibody, more preferably, a therapeutic antibody. A therapeutic antibody can

be a human or humanized antibody.

The term “polynucleotide” as used herein relates to a polymer of nucleotides comprising
nucleotides A, C, G and T (or U). A polynucleotide is ¢.g. an oligonucleotide, a miRNA, a
SsiRNA, an antisense RNA, mRNA or cDNA.

Preferably, a compound of interest is a therapeutic compound. A therapeutic compound is
a compound for use in curative methods, including alleviating, removing or lessening symptoms

of, or preventing or reducing the possibility of contracting any disorder or malfunction of the
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T-cells, and cells of the innate inmune system such
as nonocytes, macrophages or neutrophilic

wWQ@er@onsaestes. A B-cell reaction involves the PCI/EP2009/057146
production and rel ease of antigenspecific antibodies.
Responses of T cells, nonocyBes or granul ocytes can
i nvol ve the rel ease of pro-inflamatory and/ or

humaif5¥ diitn ﬂo%gmﬁttﬁ%r}{p&%’i% %gﬁ@génq & b%ca%iglo%ﬁhle Satech%Inical molecule. A
~ U excessive aimounts’ of particular pro-inflanmatory
biologgepd Hicrapestiq epraprand iy prgfezalilp an antibode obe$iRN4. denot ed as

"cytokine rel ease syndrome” (CRS). A cytokine is a
P&tHRIE3 PPEX ) MildodovaCdsP cfaxth- NERRABIRS a RELIWESbroteins known as
\ cells,,eléhgr stlnulatlgg or |nh|b|L|r1l%)the.act|v1t()£3 :
long peptrg¥ipy pifRicR 819 Dagiciarked PrirgHeosYeTeRi! eptiakin segam (Basile ct al, J
Biol hool. 197, 27p@BRR1TES8). The oDKiA@sodingttkik pedt&in g 38hdmino acids (SEQ.
interferons. The 3erm."co n f i 2 @S
10 NG §id 6430 Foned 1§ ¥l ECURPRI il cloPe T i 22 19822197) and
identifa¢dsoggavalthaeipessioe of atmidhes imluped nilowaarunzbipail ypepnietbelial cells
by IL9p, @ pol ynucl eotide. Said pol ypeptide and
pol ynucl eoti de can have nodifications, such as e.g.

net hyl ati on, pegyl ati on, phosphoryl atjon and i
By ixchraicodiad pesreti Bbﬁybré?ﬁ’ odeell typey, Shgnapdrcaipheral blood

monoelaF Sells@r@dﬁd&&he?pt@fehﬁﬁii Iﬁﬂ)oilﬁé fbsbac B EGipd [Ryccherddsdr - 1B, and
e 0 RS S oL VRGPS oML AER GG RICLSA i
1994, ﬁthliObxédi&i-?%m Pent{:axfaf Brapieysed an Btﬁraulamduno'lmcyml;,! codaoteliah cells, and
o RREEL &, B8 R TR 8 TR, 380 351023809
undiffersntigted andydiffeppatigted myoblasisdintong ¢edl. Bloegr I Fon§7(5):1862-72),
rheumatoid arthritis synoviocytes (Luchetti et al, Clin Exp Immunol. 2000, 119(1):196-202.),
glial cells (Polentarutti et al, J Neuroimmunol. 2000 Jul 1;106(1-2):87-94), Kaposi sarcoma cells
(inducible by viral IL-6) (Klouche et al, AIDS. 2002 May 24;16(8):F9-18), macrophages and
endothelial cells and infrequently by smooth muscle cells in advanced atherosclerotic plaques
(Rolph et al, Arterioscler Thromb Vasc Biol. 2002; 22(5):¢10-4), glomerular mesangial and
endothelial cells (Bussolati et al, J Immunol. 2003 Feb 1;170(3):1466-72), pre-adipocytes
(Abderrahim-Ferkoune et al, J Lipid Res. 2003;44(5):994-1000), human and murine cumulus
oophorus cells (Salustri et al, Development. 2004; 131(7):1577-86) and in neutrophils (Jaillon et
al, JEM. 2007, 204(4):793-804; Imamura et al, Cell Immunol 2007, 248(2):86-94).

The term “whole blood” as used herein refers to a fluid which comprises red blood cells,
white blood cells, and platelets suspended in a fluid called plasma. Whole blood samples can be
collected from any animal. Preferably, the whole blood sample is collected from a human patient

(human whole blood sample).

There are several methods for exposing whole blood to a compound of interest:

Method 1) One possibility is to add the compound to a whole blood sample. The
compound is added as soon as possible after the sample has been collected, preferably within 4
hours after collection, more preferably 0.5 to 3 hours after collection. Most preferably, the

compound is added within 30 to 60 minutes after the collection.
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nucl eotides A, C, Gand T (or U. A polynucleotide is
e.g. an oligonucleotide, a mRNA, a siRNA an

w@rinasd1se RNA, nRNA or cDNA. Preferably, a copqgDEP0D57146
interest is a therapeutic conmpound. A therapeutic
conpound is a conpound for ude in curative nethods,
including alleviating, renoving or |essening synptons

ﬁ’fler?? Tfl&lgl\{b%ﬁgh Bgrlc?c{ bé&%géfﬁ: écﬂi?rnﬁﬁt t?ng 08@81'1191,' 1.J]p t%%wﬁéle blood sarnple

1 SOr
and prap¢ssiai tlm)wlpl% Tk ancupatinn satopretsuaidy wathingkheprs after the collectlon of

the bl(mcpsj,aﬁ@'lec he Wholt BHEI R e TRh&MAlR- r@feﬂ'bgj BQ hFl@Jlst 30 rmnutes with
tic caonpound |§ preferably an. a ody

the Cogxpre BiersshYipeprefprpRlya she igeubgtipmpeiip ab@ﬁ%t é%}%l%wen more
preferaell i@ﬁ]@ﬁlchbatﬁl)nfoa“ tthd Wh&lﬁt bRodtsempR Wwiftowa cdgpolihef interest for at least 2

1Cu b b ‘
nours SRR O bF DRRGR SR B AR FRRLRY ehmougg of ggey for no
more Ghe #8 hd @8, /moR 7R ¢eBibly8 hdPm8ie. thatha4 b@iA A poddiaigintitiasion period is
30 mlﬂ{t&t © nglblﬁ)fuész %\%ugtﬁé g{%ﬁg?ﬂk Sl§§8n|ﬂ @h obR 21}‘%?9%131%11956 Rore preferably,
ﬂmIHQ$W%@um“EQ&§@n2@£@%P‘hﬁuﬂ$dent|f|ed as a gene the

expression of which is induced in human unbilical vein

Tﬂé'jﬁkﬁlﬁdtioﬁ'ls E&lc o r&)fn kdﬂtlﬂeréi}lreﬁgmﬂ')@flh[gh%r iPgefBfaBAM ERGample is
riety of c .
incubglSFpSE Pt et TuBioeBline s F PR cettFRB gbayeA T5C: COx

commnmmmmxﬁéne@9&@mﬁaab3wmahty%popolysaccharldes IL-1 b
and TNF- abut not in response to IL-6, MCP-1, M CSF,

F2) é@g ﬁ%vgog% p%’g&b%ljc S tc?adrﬁ'inmte@ltfl)é)gorg[}o%% ’of 1nterest to ¢ donor

axin |Is expresse In stinula
(c.g. bmn@éw)e@dte edialwhale blepdgamlalﬂ@ﬂﬁmw@w asts (All es

et al, 1994), dendritic cells (Doni et al, Eur J
BB@‘J%@@ bhdm#Mdshing3BE %Qﬂn S8R B ere st cfoﬂl@ét&%fth@%@ le36bd sample is

a waltglg(;%jre ibd r%ae@%ve?gbn%%pllo bset\g/éerlllt J0°minut ets a%li 24 ogrgd 1996,
A combination of the two alternatives is possible, i.e. administering the compound of
interest to the donor, collecting a whole blood sample of the donor, and adding the compound of

interest to the whole blood sample.

After the exposure, the sample is further processed. Further processing includes but is not
limited to removing the blood cells from the whole blood sample. Optionally, fibrinogen and
clotting factors are additionally removed from the sample. Preferably, the whole blood sample is
further processed within 4 hours after collection from the donor, more preferably within 3 hours
after collection of the blood sample from the donor. Most preferably, the processing of the whole
blood sample is done within 30 to 60 minutes after collection of the blood sample from the donor.
In case of incubation of the whole blood sample with the compound of interest (exposure
according to method 1 or a combination of the method 1 and 2) the further processing of the
blood sample is done after the incubation period, preferably within 5 to 60 minutes after the end

of the incubation time.

PTX-3 can be measured in the serum or plasma derived from the said whole blood sample.
The measurements of the PTX-3 level may be performed in fresh plasma or serum which was
obtained from the whole blood sample after the incubation with the compound of interest.
Alternatively, the plasma or serum may be frozen and at a later date thawed to measure the PTX-

3 level.
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rheumatoid arthritis synoviocytes (Luchetti et al,

din Exp Inmunol. 2000, 119(1): 196-202.), glial cells
W@ Rwbastigs utti et al, J Neuroimmunol. 2000 Jul PAT/ERB(9/057146

1-2) :87-94), Kaposi sarcoma cells (inducible by viral

| L-6) (Kl ouche et al, AIDS. -3002 May 24; 16(8): F9-18),

macr ophages and endothelial cells and infrequently by

pﬁgq uesw EG%SJF It()S herh&ﬁgi e&ﬂﬁ ?feittrhlé] $L niélﬁ%}% iscogtai?ed by
removagQthe b@@s:)ells;(e@zthgocy@s denkogltas, thiosehegitas) yragntrifugation. The
supertﬁ%@(i‘ ?iablﬁl%)) &)%Ilzér%es( Bu$3 0o g@ﬁ afid othdr {IHMB Pctord O3um is

66 gé pre adi pocyt es
thﬂe@ﬁ%@@?ﬁdﬁﬂﬁWﬁéP?H@ CtgFs-al , J Lipid Res. 2003
44(5):994-1000), hunman and muri ne cunul us oophorus

The tesm(“Bhlodtld” refersdo, is E)@Véﬁlklﬁmﬁy&ypem&allﬂ.ﬂauh(ﬂﬁ blood. Blood

cells ”ﬁ%ﬂ ¢ u(%.%%nqulgntep%g ?%99[ I?,ts %ﬁreg Eleqo n%t‘\’u I;c]%lfo é(%%ﬂ.;\:vﬁgg ‘t7)l’ood cells),

amiTmﬁSﬂ@ywsﬁqmﬁ§bwThe term "whol e bl ood" as used herein
refers to a fluid which conprises red bl ood cells,

;plfe%eﬁ’tl AR50 V%Jlat%dofnh@%l)l%tb'fooﬂ%ﬁﬁﬁd&qhé Plaﬂng |a‘ﬂ' Aticoagulant

sna. l.es can be coll ect
is added &ﬁ%m@a. ]?Fﬁfefab%‘ dhsngispgeul %Iﬁés hemare (or Joerhensis) %& 3PUSP to
143UsPLihiscsed dﬁlﬁﬂmlﬁriﬂt(ﬁﬁ&eﬂﬁtedﬁﬁﬁ 6(( fOLWTES MRS o PScden Heparin (spray-

coate(ﬁﬁggl{]a?% %e gl%ﬁ(i ﬁ%tg%ﬁ 52 g);i/leqr Apaytd {L}) %qﬁg[%eeﬁ)s?l%lygt%e \{a\l'gt?clo%gulant is
coateqcmrsﬁlie ider syrfacs of theambataitee (€ grpba) ndhitlocantmhothe sbpledSuch coated

|
tubes SBTRIAinolliio SATRAMDLN T, BECEE \ARBARP B3 BOTIBlcRtie Systoms or
vacuetie figuirgregrer Bio-eut)l AethehpospibHiy prtefadd disi aptigoapuiagt ® the sample

thhlnh?td)r ISS ﬁfﬂh@ers a‘ﬁ@f &c%%%ﬂtl&f‘%)ré\@ﬁblyﬂéﬁsft%@? n¥nutb G RBNQYRBE, more
hin (0]

es after
prefer@z}y fff‘éé fhaaw mgpatfeg C%““Hﬁ?g”g‘% ﬂ%ﬁqc%‘e?tﬂoabo%%? Qleag, Heparinated
plasmadhch lagnd WRich compting Heparirh® prbaine cddgahdiosanpl e

Methods for measuring PTX-3 are well known to the skilled person in the art. It may be
measured for example by using an enzyme-linked immunosorbent assay (ELISA). ELISA tests
are well known to the skilled person in the art. For measuring PTX-3 a sandwich ELISA is
typically used. Kits are commercially available (e.g. Cat. No. ALX-850-299 from ALEXIS
Biochemicals). Preferably, the PTX-3 level is measured with Enhanced Chemiluminescence
(ECL) ELISA.

A sandwich ELISA is e.g. performed by (1) coating a solid support (¢.g. a plate) with a
capture antibody; (2) adding the sample (plasma), and any antigen present binds to the capture
antibody; (3) adding a detecting antibody which binds to the antigen; (4) adding a enzyme-linked
secondary antibody which binds to the detecting antibody; (5) adding a substrate, which is

converted by the enzyme to a detectable form.

In an ECL ELSA, the enzyme linked to the secondary antibody converts directly or
indirectly an ECL substrate to a form which emits chemiluminesence. A suitable enzyme is ¢.g.
the horseradish peroxidase enzyme (HRP). A suitable ECL substrate is ¢.g. Luminal. The
enzyme catalyzes the conversion of the ECL substrate into a sensitized reagent in the vicinity of
the molecule of interest, which on further oxidation by hydrogen peroxide, produces a triplet

(excited) carbonyl which emits light when it decays to the singlet carbonyl. Enhanced
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and processing the sanple. The incubation starts

preferably within 4 hours after the collection of the
whb@odsaapl e. The whol e bl ood sanpl e i s i ncubRCEEP2009/057146

preferably for at least 30 mnutes with the conpound

of interest. Mire preferabl y6-the incubation period is

at least 1 hour, even nore preferred is an incubation

l4
el BLEHNEH DAL 50Bh S STIODRLAL i con
detectpd dowin smfepitempler jyrntibat ed with t he conpound of
interest for not nore than 48 hours, nore preferably,

RAbthEPMEthb A &Y Réus pTxéx iP4 s&sﬁﬁl@dy IEN YR ALdaQ NinRESII@Hnetric

ELISA G S Lot K et Bl e R g gy subsste to
a fornt WRich ncddiedtatda viagpeathphstodidtriy Autleaablé enzynteasl fik. hofdeeadish

peroxﬁlgsc Ubaglrlng:Z'HF?? gocfno%lb%%arj[llro%ganl%?e g Ty | etrag(e%gg d(éi}le), DAB (3,3'-
Dlamlphbfslzbilh@gAEéJ (3etymatior P-Gitlsyl¢aTenrpbr ait GNe4- Ciﬁ@rebﬁaphthol) Another

itabRI & Ehak! the SRAHA hffRe (AP BirdtioAny 061 AS-MX

sutta {:1) &%gﬁlaﬁ © E(g e@]%%) I\/Eterg 9[}?&%1(31 seocong1 g ?%h% %
phosp @epbnwnblm gqtf@@h%&%%&:ﬁ&%? mdﬁwlp@g%ph@ nmwé@ﬁé BT/BCIP).

(e.g. by infusion) and to collect a whole blood sanpl e

af terwards. Between adm ni stering the conpound of

i nterest and coIIecting t he whol e bl ood sanple is a

c'r?faxl%pgg (g% dlnge ¢ tgl%slr e(lsj 118 t'otlh Qﬁ{é %dw{é(?c’ i ﬁ eveel of3 measured PTX-3

after caposramt saxde@)rmm)upd)sﬁsmgmﬁcantlyencraamd nop @i ttgtht g’ X-3 level of a
onpound of interest to the donor, collecting a whole
bl ood sanple of the donor, and adding the conpound of

interest to the whole bl.ood sa
A control is the pentraxin-3 level of an unexprgged whole blood sample. Unexposed means

contro(f.

that said blood was not exposed to the compound of interest nor to another compound known to
trigger cytokine release under physiological conditions. Preferably, the blood was exposed to no

substance at all before processing.

Significantly increased means that the level is higher compared to the control level and that

the difference to the control level is statistically relevant (p < 0.05, preferably, p <0.01).

Having now generally described this invention, the same will become better understood by
reference to the specific examples, which are included herein for purpose of illustration only and
are not intended to be limiting unless otherwise specified, in connection with the following

figures.
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After the exposure, the sanple is further processed.
Further processing includes but is not limted to
WO 200053108 t he bl ood cells fromthe whol e bl 00dPGEEP1089/057146

Optionally, fibrinogen and clotting factors are
additionally renoved fromtheé- sanple. Preferably, the
whol e bl ood sanple is further processed within 4 hours
ﬁ&%ﬁ% collection fromthe donor, nore preferably

I'n 3 hours after collection of the blood sanple
fromthe donor. Mbost referablﬁi t he processing of

t he

issreel Hloowsd eraphira rensegatssionpf ticrcBrtion of € Hilhumestrophils (1) and

the méktrel r8&dsk 8¢ Piran3 gﬁ aﬁd‘ﬁl)h%l‘?&dwh ﬁ@mlogdfamgmiﬂa@m@@@ ®abCampath®,
se 0 0o9d sa

Synagfﬁﬁ% %@)@ﬁ@q@@? gpésﬁh% é\%ﬁ@ﬁ %?&pg?wm CP@ %{E@a two
dﬁﬁx&ﬁﬁﬁn&é&ﬂybbﬁatlahgﬁélabanmﬁbhoﬂQmﬁ@nd12@aﬁ@ﬁwﬁﬂﬁbhﬁkﬁai&r2
hrs Wiﬁlr @C(g)gts: gg) )I']gl’éoijﬁ fﬁ% B smve %%grﬁp%%fMg%Catmrﬁat{l g) the
negatla¢ tertral hé Famdg@? (o handi th@ @xtrapar@tnr miAReOrtRIcte® QKiR3HEA ) in the

conceﬁ%ﬁﬁ)‘ﬂr dg ()tS (gerrp?GG H%ﬁ r001% ur g rrg% Hﬁﬁg%xﬁﬁs‘ﬁ% feb&s $bitho typically
attaingdedpsing iy §t ipengemfusians @f mrqneé%prmtea%sfré?mrlb§ép1@ﬁ&%wethdetemned

by FA‘@S(IPQHQ’mrdHa@MD theieéEDb &&@Hm@@i&ﬁﬂ? oftlb&Fochb@iluminescent

ncuba |nteres
() BT IS i TR (BbteSier S 8T Plogg srllfign the whole
bbodaanb)ater date thawed to nmeasure the PTX- 3 | evel. The
term"plasma" refers to the liquid portion of the

% r y?%]slf)l\xﬁsar@'aﬁlﬁeu E%J%é%ﬁ&tl@f F ﬁl%qgl'e&g otfh?i)Pb& (Pr?gle%ﬂ{olesblood after

rocyt ronboc
exposgierie MabGgapRdR, SYh@l&%p@ﬁMIWOKI%m&%@) ﬁ@mh@ leddaod samples
were c%@l%é’c@&l ﬁ%hpﬁﬁm&@ﬂénﬁﬁglv‘iﬁdéﬁer&{&tlt(F@ré &} AHSDomRPUFdu$e 2B) and
were eacl? {rgafltgcri ?or% harg &aithwllé Bgslilt‘ivecc!o%%rtoi m%bf 8arnpath® (#), the negative
control Ab Synagis® (O0) and the comparator mAb Orthoclone OKT®3 (A), or with (0.001 —
100 ng/ml) LPS (A). CD11b and PTX3 concentrations were measured in the plasma (obtained by
removal of blood cells from the whole blood sample). Typically, mAb MabCampath® triggered
robust TNF-a release in both donors, attaining peak levels at 1 pg/ml, whereas mAb Synagis®
was negative at any concentration in both donors. MAb Orthoclone OKT®3 displayed dose-
dependent increase in TNF-o only in blood of one of the donors (Figure 2A), but not in the other
donor (Figure 2B).

Figure 3 shows a graphical representation of the measured activation of CD11b+
neutrophils (I) and the measured release of PTX3 (II) and TNF-a (I1T) in whole blood samples
from 5-10 healthy individual which were analysed after 2 hours in the presence of different
concentrations (200ug/ml, 100ug/ml, 10ug/ml, 1ug/ml, 0.1pg/ml, 0.01ug/ml) of mAb
MabCampath® (¢), Orthoclone OKT®3 ( A), Synagis® (0) and LPS (A). PTX3 and TNF-a
were measured in the plasma (obtained by removal of blood cells from the whole blood sample).
A): Donor 1, B): Donor 2, C): Donor 3, D): Donor 4, E): Donor 5, F): Donor 6, G): Donor 7, H):
Donor 8, I): Donor 9, K): Donor 10

Figure 4 shows a graphical representation of the kinetics of the release of PTX3 (I), TNF-a
(IT) and IFN-y (IIT) after exposure to MabCampath®. Y-axis: measured concentration of PTX3,
TNF-a and IFN-y in the plasma; X-axis: concentrations MabCampath® added to the whole
blood sample (200ug/ml, 100ug/ml, 10ug/ml, 1pug/ml, 0.1ug/ml, 0.01pg/ml). Human whole
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The term "blood cells" refers to is any cell of any

type normally found in blood. Blood cells include but
wae@Instog i mted to Erythrocytes (red bl ood cebPdI/EP2009/057146

Leukocytes (white blood cells), and Thronbocytes

(platelets). To prevent or d& ay coagul ation of the

whol e bl ood sanple or the plasma, an anticoagulant is

blood%ﬂﬂp@gs % tlﬂgub%@%‘?n Ma Béﬁ&g%@y@b%@%@g)ﬁ%@g ai‘ﬁr ('Su§ and 4 hr

o R e e tiat o bt SO OEas bt PEDoror,
E) DofRér fpdi um Heparin (spraycoated)), citrate (e.g. end
concentration of about 0.4% or oxalate. Usually the
nticoagul ant is coated on th nner. sugface of
st ﬁwseegrgphlf By esRRAEAN Ebite dimticr Hbhe ripive of BIaR (1), TNF-a
(1) anddEN%d(IIIDIbﬁﬁr apesunetd Sagisl. Yeaxifenakired edndentritivey GRTX3, TNF-
o andvlil‘(\:lﬂr Yﬁe %sgr}rlr%{] )filrﬁoégnggltraatlﬁgnofg %ag%ﬁ) gnigol %Jh?l blood sarnple
(200ug/mnlammtglfml dfnp/odabud/mhto. hcg/mhé) Glargpnb. Mg whslethhoolssamples

were 1%1[1)%6%%% Sﬁ{agﬁ@ fo? QbR (6P %k ?K?b% ¥r gcgsdﬁd Wlﬁ“@oﬁ esults for 5

m nut es ection, nore ess
healthyridapere &h@wvneév |lé@1tqrén}3) Roper T hdor Beléi P@ﬂoré? Et)%)nor 10.

bl ood. Heparinated plasma is plasma which conprises
h@n&ré Shotng gaa;ﬂﬂ@mepe@agﬂahaﬁg dmhe &ﬁtahﬁdﬁange bf TR#ESHY (Flg@re 6A),

1N i 06 B e ARG J oy o b s Rbbic range,
blood emzplee frbinnkieltbaithyrdowas o woeninciessalyfo{ Ehb@A)n thelprSantoesithe
indica?é'deco\ﬁ@énltraﬁw :l\plgbéseﬁﬁ)&?\lﬁ!@(): lh]JEaEEl gre\)'eqr eée'ﬂts tlﬂ]? ldgtratcoll%%d from one of

measuri ng fypi ca use
the dogpissl-H¥-e conmercial |y available (e.g. Cat. .
ALX- 850-299 from ALEXI S Bi ochemi cals). Prefer abl y, the

Pikire37 bRl a gr§pﬁlﬁﬁ$@b’r@%n’@/ﬂtfbﬁ oEfHeaReRehble range of PTX with ECL ELISA.
Measu%‘mgrlltls uwrgrenr%g(?e nhe plasma obtained by removing the blood cells from the whole
blood samples collected from donors 1 to 10. The standard plot shows the linearity of the
measured standards over the concentration frame and detection range. A: indicates Signal Above
detection range, B: indicates Signal In detection range; C: indicates Signal Below detection

range. X-axis: concentrations (pg/mgl), Y-axis: Signal intensity

Figure 8 shows a graphical representation of the release of PTX3 after exposure to a
TGN11412-like antibody, MabCampath (positive control) and Eribitux (negative control). Blood
from 2 different individuals was treated for 24 hrs with the positive control mAb MabCampath®
(0), or the negative control Ab Erbitux® (¢) and the comparator TGN1412-like mAb (m) in the
concentration 0.1, 1.0, 10 and 100 pg/ml. PTX3 (I) and TNF-a release (I1) were measured by
electrochemiluminescent custom sandwich ELISA. Figure 8A: Donor A; Figure 8B: Donor B.
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(ECL) ELISA. A sandwich ELISAis e.g. perforned by (1)

coating a solid support (e.g. a plate) with a capture
w@niovhsxdys (2) adding the sanple (plasm), andP@mEP2009/057146

antigen present binds to the capture antibody; (3)

addi ng a detecting anti body -#hi ch binds to the

antigen (4) adding a enzyne-linked secondary anti body

% §1 |nds to the detecting antibody; (5) adding a

su rate which is converted by the enzyne to a

detectable form In an ECL ELSA, the enzyne linked to

Ermmesciphdayajlablareagely refermodions ti peanlgs veire uprg aceeding to

manuf@Bufe isubsicRLAIdkO ofheFRkdMnattatd. em t's
chem | um nesence. A suitable enzynme is e.g. the

hor ser adi sh peroxi dase enzyne (HRP). A suitable ECL
substrate is e.g. Lum nal. The enzyne catal yzes the
conversion of the ECL substrate into a sensitized
Eragelntl: in the vicinity of the nolecul e of interest,
whi ch on further oxidation by hydrogen peroxide,

excited) carbonyl which emts
B? gﬂz’t&‘éﬁﬁlsaanhrl‘l/[gh%hs ( ) y

en It decays to the singlet carbonyl.
Enhancedchem | um nescence all ows detection of mnute
dedsuPstaBeesof a bi onol ecul e. Proteins can be detected
down to fentonolar quantities. Another nethod for
A® asanitinQD P X3\b SGA 14 02 that giRt Fige I in&A sasgaR Sl (Sutharalingam G, et

o CHRREUTEOELEo B Pt IS JRLBAN RSP MG RCTORI w et
Med. 3% @Of)@)r i) W2 &k wias ndtqlllé)djtlaztalvellahlea V@petﬂ'tzp@ phiotedrmeemanufactured
anti- gt@%ﬁ I%GZ aw 1h§2 ike ax‘i}ﬁJo%@rt‘ﬁQ b3 ?! %b%ﬁﬁnﬁﬁ%b{ 13

il

Ination wt tranet

(Orthasdangi QIHBY) (Phaeenend B Ferpprgty ]g%@qifﬂ yivoset actlvatlon following
OKT3(anfiisitetidh. B ftymeadyeaiasd telea®d addnbdulsddnoty dterldaRNMTR@kplantation. 49

(199036\%817 h7%5) and, in particular, the anti-CD52 mAb Alemtuzumab (MabCampath®) as
reference standards (Wing MG, et al. Mechanism of first-dose cytokine-release syndrome by
CAMPATH® 1-H: involvement of CD16 (FcgammaRIII) and CD11a/CD18 (LFA-1) on NK
cells. J Clin. Invest. 98 (1996): 2819-26), in accordance to the Expert Scientific Group on Phase
One Clinical Trials (ESG Final Report:EXPERT SCIENTIFIC GROUP ON PHASE ONE
CLINICAL TRIALS, Final Report, Department of Health (UK), 30. November 2006).

Comparator: Muromonab-CD3 (Orthoclone OKT®3), anti-CD3 mouse IgG2a, Jansen
Cilag AG, Switzerland, Lot. no. BN 6GSTV00, Expiry date: April 2007, stock 10 mg/ml
(concentrated from 1mg/ml infusion solution with Centricon Ultracel YM-100. Cat. No. 4211,
Micon), concentration and purity was checked by Bradford analysis and SDS-PAGE. Stored in
aliquots at 4°C, further diluted in PBS (pH 7.4) (cf. “whole blood assay™).

The murine IgG2a anti-CD3 mAb Orthoclone OKT®3 which gives rise to CRS in renal
transplant patients is utilized as an additional reference drug. It was positive for TNF-a release in
40% of the cases tested (Figures 2, 3 and 6).

Remanufactured anti-CD28 human IgG, TGN1412-like antibody, (based on TeGenero
TGN1412 published sequence in US2006/0286104 A1) stock 11.2 mg/ml , concentration and
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sui tabl e enzyne is the al kali ne phosphatase (AP) in

conbi nation with e.g. Naphthol AS-MX phosphate or
WoRaoeosihsie PCT/EP2009/057146

tetrazol i un 5- brom 4-chl or - 3-i ndoxyl phosphat e

p-tol ui dine (NBT/BCIP). A celfpound of interest has a

risk to induce CRSin vivo if the |evel of neasured

puntva’Q@% gL d;‘r’f)y BIROGY" ‘yglﬁ éﬁ‘%@%?@éﬂ”ﬁm%@ 3 gt 'rﬁgrﬁ{& g@futed in

ncr eased conpare l'eve a cont
PBS control Is the pentraX|n 3 level of an unexposed whol e
bl ood sanpl e. Unexposed neans that said bl ood was not

PERASECLtFO1L R@elﬁﬁ&ﬁﬁﬁﬁqwfbclaﬂﬁﬁﬂh@t a0t D ® haﬂl@ﬁla@d IgG1, Schering,

Sw1tzg%]p‘gp (th kn gﬁm%l%,?ﬁﬁpgfygﬁ l\}léa?geﬁ)gl ) efi rﬂ% fQﬁi %Bpl&s atgRecember 2007,

stock QEO(mgﬁﬁlj sﬁeﬁldllmtﬁdj bstredinealigtiolat 41i& ffoftieer pliloress PBS. (cf “whole blood
cdlm;d@ ificantly increased neans that the |evel is higher

g ngared to the control |evel and that the dlfference

to the control level is statistically relevant (p

Dhobympriesddietl | anti-(D32 mPMMab@mpﬁywdwlgéd@pwmltg trlgger first-dose

CRS S &EMREH 0§nd Eﬁl\dqﬁltﬂhﬁré' scfeﬁ?slssﬁa%%nt\éﬁ Wmé’m @ abSNIE&fanism of
under st.ood reference to the5ﬁ$e0| i c exa

first-dg GAOIEREIGIRES DAVEOTHE PBICANBAT & dnsvamany §? £Rpon

(chamﬁiamlap@hdamblmCDlmt(Emelq ohNKeclld. mlmngwanl %@1996) 2819-26), is
used agitag)ﬁgigg_es E?taﬁﬁ i ogiwel rréf%gqq ctolélggrpli%]tjig té‘fa%on of neutrop%ﬂs
MabCpmpath&emntated IiNIoD. relhescaoctr thatthroshodd ofCH + 1B pg/ml (cf “Thresholds”) in

all buf} & F@P;& th I{ab% b%d‘f’&&g ﬂ@ggy; eéjar{deé 9aBk 5§f B st dbrdok b the

exposur
kmeth\,ﬁbd:afﬂ@alnqd(thys thlSWé@O%TNF o @cm’q@@m@beamﬁ(hoy@ ofrinqubggion with
thc}&gmm@ple bl ood sanples were collected fromtwo

Negative Control Antibody: Palivizumab (Synagis®), anti-RSV humanized 1gG1,
Abbott Laboratories, Lot. no. 30282 TF, Expiry date: June 2008, stock 100 mg/ml, reconstitution
in endotoxin-free water provided with the medicinal product, stored in aliquots at -80°C, further
diluted in PBS (cf. “whole blood cell assay™).

The humanized IgG1 anti-Respiratory Syncytial Virus (RSV) mAb Synagis®, indicated for
congenital heart disease in children, which is not associated to any type of CRS, is used as a

negative control. MAb Synagis® was negative for cytokine release in all cases tested (Figures 2,
3 and 6).

Erbitux (Cetuximab®), recombinant human/mouse chimeric monoclonal antibody that
binds specifically to the extracellular domain of the human epidermal growth factor receptor
(EGFR), for which severe infusion reactions occurred in approximately 3% of patients, stock 2
mg/ml, stored in aliquots at 4°C, further diluted in PBS

Drug concentration range

The medicinal products to be analyzed are tested in the concentration range 0.01 — 200
ug/ml (0.01 pg/ml, 0.1 pg/ml, 1 pg/ml, 10 pg/ml, 100 pg/ml and 200 pg/ml, or 0.1 pg/ml, 1
ug/ml, 10 pg/ml, and 100 pg/ml). The range covers in most instances the peak exposure level of

the respective product expected for first-in-man dosing, as derived from the respective
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different individuals Donor 1 (Figure |A) and Donor 2
(Figure 1B) and were each treated for 2 hrs with

W@ 2009033198 100 ng/ m) LPS (D), or the positive BPONEPNI/N57146
mAb MabCanpath (r) (), the negative control Ab Synagis
(r) (D) and the conparator mib Ot hocl one OKT3 (r) (A)
in the concentration range of 0.01 - 200 ng/m

pharn&%ggﬂlge?ﬁqpﬂg?%eﬁl% é ergﬁ(c%o(ﬁ’ﬂést arL ﬁ%{ﬁg?ed' iff Xlla}’lgl mn thef same

concetlthaﬂoagémgep @embataéﬁomgve@[g typmalepdp?r@zs@ip@ﬁurm@f tdietf@pmtwe d@rugs in
treate@ﬁatFe‘ﬁgSPES)coﬁt?&s %@@mf:ﬁh@@ﬁ)edéfﬁﬁnmyﬁt%ckt*&s

colorimetric (I1) or el ectrochem | um nescent (III)

ust om sandwi ch A in the plas
BRI B2 e TS o ety REags B %ﬁsdé‘ﬁﬁ‘? gytotoxicity of
the refetegos @rug, Mam@ﬁmm@pahdmgm &@ﬁanEIOMb@he célss, and due to
el 6ASE of TN 0 after osur
hrnlta{%% a\f%ltm? Fhaég/%na elascﬁg:gw ‘CSE? é’ a&ﬁd(m% ageent eﬁ%e dilution.
The vvhol e bl ood sanpl es were coI I ect ed fromtwo

different individuals Donor 1 (Figure 2A) and Donor 2
(Figure 2B) and were each treated for 2 hrs with the

mﬁiléblb%d“c@ﬂtaﬁéﬁbf (WipajebCanpat h(r) (), the negative
control Ab Synagls(r) (D) and the conparator mAb

Bl Byt bt HorscBatiy oot dar bt Atpeutpinr tubes
containingtlitieupl lepamn ¢ohitebagdayBloetdkaktiod CbhtondwielRel ErossnBasel,

Sw1tz§rﬁ%dv%}0[£03:hg |P§8§ i ﬁ@ﬁgkﬁ)s I‘prqc%? e& %\llﬂh%bl 8%%%{@& e@&&q and co-

incubaied @ﬁ 3(7| chmp&mm ave 45hQ;trs gn(h@;r |?p14 hOWSe’Ylé‘a@Can concentrations of

[

conditiqys W@%@O‘P%PFPRPS%&FM? mthéql 6 uggfas eﬂ@r\wﬁe e a%h@cwes would
disturlf fieQidsa6. ZHY mebidinahprodiidts ildudM e reference antibodies MabCampath®,

Orthoclone OKT®3 and Synagis® were analysed at the following concentrations: 0.01 pg/ml,
0.1 pg/ml, 1 pg/ml, 10 pg/ml, 100 pg/ml and 200 pg/ml. The TGN1412-like antibody was
analysed in the following concentrations: 0.1 pg/ml, 1 pg/ml, 10 pg/ml, 100 pg/ml. 195 ul of
blood was added in triplicates to U-bottom wells of 96-well plates containing 5 pl of the items to
be tested. These conditions ensure optimal accomplishment in respect to practicability and
efficiency to gain at least 70 pl of plasma and sufficient cells to conduct PTX3, multi-cytokine
measurement in plasma and eventually CD11b flow-cytometric cells analysis, respectively.
Endogenous activation of blood cells was assessed by including controls containing PBS
(Phosphate-Buffered Saline, pH 7.4).

After 30 min to 4 hours/24 hours incubation at 37°C in a incubator with 5% CO,, plates
were centrifuged at 1800g for 5 min. Supernatant (containing approximately 70 pl plasma) was
carefully removed and frozen in aliquots at -70°C. 70 ul PBS (pH 7.4) was added to the cell
pellet and mixed gently.

TNF-a and IFN-y Multiplex assay (MSD)

For determination of cytokines in plasma, the plasma was thawed. Pre-tests revealed that
levels of cytokine did not differ between fresh and thawed plasma samples. Cytokine

concentration was determined by an ultra-sensitive human cytokine assay according to the
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donor (Figure 2B). Figure 3 shows a graphical

representation of the neasured activation of CD | b+
woewonsypbs | s (1) and the neasured rel ease of PAXBEP00)/057146

and TNF- a(lll) in whole blood sanples from 5-10

heal t hy i ndivi dual which weri-anal ysed after 2 hours

in the presence of different concentrati ons (200

R el LR M
Assay( 1%324@9/ RO Prafe knD)laIaﬁNFL(P@d( -Y 2ePKE famj MW) Piatosewere

analyi@ﬁ%%lérf?&ltdr 'Tmﬁ@é? ﬁb@ﬁﬁﬁ Mg-‘lﬁ Pifede chfrﬁﬁgh\éﬁlso%atlglmé\/lesoScale
ells fromt b% d sanple). A): Donor 1, B):

Dlscoﬁéﬁ’o@al CTSOprE %/ﬁoy é,- Donor 4, E): Donor 5, F):

Donor 6, GQ: Donor 7, H) Donor 8, 1): Donor 9, K):

Danaiie ﬂﬁs&ﬁ@iﬁs&hénﬁh@%mﬁa@faﬁﬂﬁmm plasaps agentagdntOftomftriplicate
wells. 1{1 ulFl net@l(c%s So% the eI ease of PTX3 (I), TNF- a (I1I)

a QFSIF er exposure to MabCanpat h(r).

Y- axi s: rreasured concentratl on of PTX3, TNF- a and

IFN-g in the plasma; X-axis: concentrations

MabCanpat h(r) added to the whol e bl ood sanpl e (200

F“Hfo%sceﬁc@@fvﬁ’ted éell@HE/eMFACS?Tg/ m, Ol my/nm, O A

Human whol ebl ood sa S were incubat ed w th

E/abl%g& tﬁg@ﬂ ?é%ﬁ BEW%&]ﬁ %ﬁa@ﬁg&yﬁg %cﬂ a,x;i‘were incubated

for 30Dwincar _r(ﬁ),m Bmpbonmae with G} aﬁklimnllies&?DD) P&ARO(CA, N(E)S4B®O&MBD

Ly
rf U0 L SR AETLELITTIN. 1 o s
BD thm@e(l) Afder gfcubatiomdtppos d¥utaf @V@Q Bylutiyn fxatsNo. 349202, BD
Pharnﬁﬁ?g’%%}’ Hvad a&‘d%ﬁqg Her &il'sﬁgbeﬁ&oﬁ) RfBined N ﬁ?edad%ﬂs We N‘ ﬂoﬂeﬂ at room

' asmp; X- axi onﬁentratl ons of nacg % ed

tempefaéur\%lg)rl@ dé‘Flf)%)‘Hi g 13(2 ow cytometry (BD FA alibur; CellQuestPro
4.0.2.Software, manufacturer? BD Biosciences San Jose CA, USA) the next day for up-
regulation of CD11b on CD16+/CD45+ neutrophils (Nicholson et al. A novel flow cytometric

assay of human whole blood neutrophil and monocyte CD11b levels: upregulation by

chemokines is related to receptor expression, comparison with neutrophil shape change, and
effects of a chemokine receptor (CXCR2) antagonist.Pulm Pharmacol Ther. 20 (2007): 52-9.).

Colorimetric ELISA for PTX3 in human plasma

A sandwich ELISA was developed using PTX; human detection set (Cat. No. ALX-850-
299, Alexis Biochemicals (ALEXIS Corporation, Lausen, Schweiz). After overnight coating at
4°C with capture antibody (700 ng/ml), 96-well plates (Cat. No. 446612, Nunc Maxisorp™,
Nunc A/S) were washed with PBS-0.05% tween and blocked with PBS-0.2% gelatin buffer for
1-2 hr at 37°C. Calibrators were prepared by diluting recombinant human PTX3 protein in PBS-
tween-2% BSA (Tween 0.05%, PBS pH7.4). Samples and calibrators were incubated 2 hr at
37°C followed by biotinylated detection antibody (50 ng/ml) 1 hr at 37°C. Colorimetric reaction
was initiated incubating the samples with streptavidin-peroxydase (Cat. No. 7100-05, Southern
Biotech Birmingham, USA) for 45 min followed by TMB (Tetramethyl benzidine, Cat. No.
T4444, Sigma Saint Louis, USA) for 15 min, then stopped with concentrated sulphuric acid.
Plates were read at 450nm on an ELISA reader using SoftMax Pro software (Molecular Devices,
USA).
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(200 mg/ M, 10O/ M, | Owg/mM, | my/mM, Ol ny/m,
Od ng/m). Human whol e bl ood sanpl es were incubated
wowra/1sasagi s(r) for 30 min (), 1 hr (A, 2 heCl/ER2089057146
4 hr (0). Results for 5 healthy donors are shown: A):
Donor 6, B) Donor 7, C) Donek3-8, D) Donor 9, E) Donor
10. Figure 6 shows graphical representations of the
dynam c range of TNF- a (Figure 6A), IFN-g (Figure 6B)
and PTX3 rel ease (Figure 6C). For the determ nation of
the dynam c range, blood sanples from 10 heal t hy
ﬁl%m?m hahamandlasmaours in the presence of
the i ndi cated concentrations of MabCanpath(r). Each

MSD’Qu[cﬁPIeQ%ﬁﬁbﬁl Blives (M&@S@ab IDRGdoQEkyf G@ﬁh&%rg)fMAhEJSA) and

1mmu%qas§q¥ewg8%ig%g%eglgflér ?"5%& Zne%]s\l\grg%‘( Rr/\lﬁa){)% c%@gh ' esﬁ%?ctegéel %ng PTX;
humarviasatioarseniCat ey AIPeEG8012891 Ak x3). éﬁmapﬂuteaamﬁddjoyl ug/rnl) was

conJu a?%qj C[tg%&llf’ﬁey il eq é?? &l\f%t oﬁ$§b6 ?ﬁ c?éc%l @1& %g?%?glch

immupgpagsdyi Vﬂ@anondgct@i amh@ilm@f@sMS@dn@wﬁqm @éesoﬁeafle Dhsesovery,

Galth&%ﬁg rMAaUS%r) ﬁlﬁé%e%‘%aﬁ%%@ 6h la & clod ﬂﬁ%er Au0b Rgécfé?tﬁ%soScale
ve ‘detection range, B: indicates Signal In

Sig
Dlsco‘é“éﬁ’e@i“ﬂ@ﬁ P’éﬂﬁ%A ©5A)ndi cates Signal Bel ow detection
range. X-axis: concentrations (pg/ngl), Y-axis: Signal
Dataeins pitcyertéDasrthe theshofBicasuginagid eaplasrepsgrentatd Bomafiplicate
el ease of ,PTX3 after exposure to a TGNl 1412-1i ke

wells. 1{%tsu yody GX%%E%%%/W?(WQ tive control) and Eribitux

(negatlve control). Blood from2 different individuals
was treated for 24 hrs with the positive control mAb
MabCanpath (r) (o), or the negative control Ab Erbitux

Definitfdh dfe tHIRsHOMPFIsRIR cohtfdlA12- 11 ke mAb () in the

Samples were considered “positive” (= elevated risk of occurrence of CRS) with respect to
the induction of cytokine by the respective medicinal product, provided that two criteria were
fulfilled:

(1) A TNF-a level was measured that was above the cut-point of 60 = 10 pg/ml. This
threshold is derived from in vivo data collected from plasma of multiple sclerosis
patients that developed CRS after first infusion of MabCampath® (Moreau T, et al.
Transient increase in symptoms associated with cytokine release in patients with
multiple sclerosis. Brain. 119 (1996): 225-37.). 60 + 10 pg/ml was the lowest TNF-a
level reported in the respective patient cohort to be associated to severe CRS. TNF-a
values in a similar range were found in the context of oncology patients displaying
CRS after first infusion of Rituximab (Winkler U, et al., Cytokine-release syndrome
in patients with B-cell chronic lymphocytic leukemia and high lymphocyte counts
after treatment with an anti-CD20 monoclonal antibody (Rituximab, IDEC-C2BS).
Blood. 94 (1999): 2217-24).

(i)  The percentage of CD11b+ neutrophils exceeded 30%.

This threshold is explained by the fact that even in the absence of cytokine release,
activation of neutrophils is observed at a certain extent, occasionally attaining values up to 25 -

30%, depending on the donor.
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concentration 0.1, 1.0, 10 and 100 ng/m . PTX3 (I) and
TNF- a release (I1) were neasured by

web®@etsaehem | um nescent cust om sandwi ch ELI SAPCTFERRINE057146
8A: Donor A; Figure 8B: Donor B. Exanples: Conmercially
avail abl e reagents referred-1% in the exanples were
used according to manufacturer's instructions unless
ot herwi se indicated. Exanple 1: A Materials and
Met hods Test substances As the anti-CD28 mAb TGN1412
that give rise to nost severe CRS (Suntharalingam G
StatigficaleyalyrtipB stormin a phase 1 trial of the
anti - CD28 nonocl onal anti body TGN1412. N Engl J Med.

13’;%_51[1 _Q/ilﬁgsﬁe)ﬁd stehl 8gd2&)vian‘0@§wfe&tcawawéé@fr¢(maﬁ ﬁdg@éﬁ! Bhe ¥Rluation of
utilizea utljilz .re uf acrure nt.1 - unman
the At ALY £ S o ORI St oirase pige perTotted by
GraphPhd privm dl{Geiph PadSb fieatedine, IGKIB(In,) B A()Ciilt EhODdand, LLOQ were
g : Vi | |\ activation
calcul%%ﬁ%L%D%@ﬁ%%h%F&h Ilr}lé 1|n\£6r)1m% )9%=,)t em c cytoki ne
rel ease and nodul ation by steroids. Transplantation.

49 (1990): 697-702) and, in particular, the anti-CD52
mAb Al ent uzumab (MabCanpath(r)) as reference standards

RWatign WBin SiroalssesMachEdl Glahe Fdéfk61959 cyt okine-re
| ease syndrone by CAMPATH(r) 1-H: invol venent of CD16

RILII d 18. FA- | | J
Eh¢ BN R baeo! G8%e T R ERhonseton h SLcPubRlat pahs of
heparihht_ed Eiqodrﬂorﬁhfeaétrhltyiirﬁdicid@lls opparenBhastbinChe3 Gt aficc adllection, with
increaé}ﬁg%@c&&ﬁé%rﬁ'o@%e RPNt e ERN p%ada\.”ilh% Ipﬁsﬁﬁqé ved¥rom those

samples is subsequently analysed for the release of PTX3 and of the pro-inflammatory cytokines
TNF-a and IFN-y.

This protocol mimics as closely as possible the situation in vivo: antibodies that have been
reported to trigger CRS, induce systemic release of TNF-a and/or IFN-y and potentially other
cytokines and chemokines, such as IL-6, IL-8, within 0.5 - 4 hrs after the onset of the first
infusion (Moreau T, et al., Transient increase in symptoms associated with cytokine release in
patients with multiple sclerosis. Brain. 119 (1996): 225-37; Suntharalingam G, et al., Cytokine
storm in a phase 1 trial of the anti-CD28 monoclonal antibody TGN1412. N Engl J Med. 355
(2006): 1018-28). Additionally in patients with systemic inflammatory response syndrome or
undergoing a septic shock, PTX3 plasma levels dramatically increase during the first 24 hours
and correlate with clinical score and disease severity (Muller B, et al., Circulating levels of the
long pentraxin PTX3 correlate with severity of infection in critically ill patients, Crit Care Med.
(2001) 29:1404-1407). Altogether these soluble factors are thought to trigger and reflect a
sizeable number of symptoms of variable severity, apparently depending on the amount, locality,

timing and type of cytokines being released and circulated via the blood stream.

Endpoints

Two types of endpoints have been established to address the risk of drug-induced cytokine
release: secretion of key pro-inflammatory cytokines, such as TNF- a and IFN- y and up-

regulation of the adhesion molecule CD11b on neutrophils:
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CLINICAL TRIALS, Final Report, Department of Health
(UK), 30. Novenber 2006). Conparator: Mirononab- CD3
W@ @oohssabone OKT(r)3), anti-CD3 nouse | g&Ra, JeCIHEP2009/057146

Clag AG Switzerland, Lot. no. BN 6GSTV0OO, Expiry
date: April 2007, stock 10 mifm (concentrated from
Ing/m infusion solution with Centricon Utracel YM
100. Cat. No. 421 1, Mcon), concentration and purity
was checked by Bradford anal ysis and SDS- PAGE. Stored
in aliquots at 4C, further diluted in PBS (pH 7. 4)
«cPro-mﬂmmaﬂngo@aolaWanyawéIW| ne | g&a anti-CD3
mAb Ot hocl one OKT(r)3 which gives rise to CRS in

Aafdab otﬁeae;‘»@kﬁheﬁ tﬂ@&ﬁ@lﬁh@s TNFlekt 11.-6z8d IRS-aavadehchic@Rdeen
descrlﬁ%i/mégen fqpée;ﬂ; Qgglgst-tl%tﬁﬁga-r? ég@sf@{m Tll%}qﬁ%gclj S&%grslto be the
kinetidadlyefirstf aad tpace chaking icyORRA R th boaclcdsghGhy THaNtib2tivd dags, with the
arnplii bEERY o WSS Iy IE 0 ﬁ?@%ﬁ%ﬁvﬂ?%‘)ﬁ&?‘%fcm
(Sunﬂtﬂmﬂm@nmr%tqt eh Caradkpugr storyn e ghagh & dikad o f bhe 4Bt é$ ghonoclonal
antlbogSJ qimlﬁ2aﬂdﬁr§pﬁl\feﬁcfv—55 @0@5}3@0% 28 SR kclerfur s la?rCytokme release

luted in PB Ifrve conhro Al ent uzuma
syndrquyg Biisais I §-ccl altontspgpp .l%anmag@d hlé& hépnhqgyte counts
after tRirhae Midne, ankiatD2MmondA0d: Rntitlodgi (Rytusiaia®d, IIMEGY-C2HEX. Blood. 94

\ 9T, Expiry date: Decenber 2007, stock 10
(1999%g}|‘?1’%9§t erile liquid, stored in aliquots at 4C,

further diluted in PBS (cf "whole blood cell assay"). '
Theindisatedicytdkineg @e dat¢riniGBy uralof NebdS Pdalktta(sehsitaig lman cytokine
WeSOUR: HRAVA-AIRthbboy, #RPRa(IPIA) hBUIBIN Betection of multipl

assayf h homa anc nu?q% e Ss%tger Ogiﬁ% pat IAe)nt S ge Ve 1onot fatpre
analytgg in aywagihyn lame ézfrnple Compared to conventlonal ELISA, the MSD system has the
advantage of (i) the broad dynamic range and high sensitivity of sulfo-TAG electroluminescent
detection (ii) efficient capture of analytes via specific antibodies immobilized in a patterned
array on multi-spots plates and (iii) complete traceability back to plate manufacturing records

and antibody spot pattern via a unique bar code system.

b. Adhesion molecule CD11b on neutrophils

Cytokine release is often coupled to capillary leakage and diapedesis of blood cells into
peripheral tissue leading to a drop of blood pressure and sometimes to multi-organ failure
(Suntharalingam G, et al. Cytokine storm in a phase 1 trial of the anti-CD28 monoclonal
antibody TGN1412. N Engl J Med. 355 (2006): 1018-28.). Activated neutrophils which express
elevated levels of the adhesion molecule CD11b (Nicholson GC, et al., A novel flow cytometric
assay of human whole blood neutrophil and monocyte CD11b levels: upregulation by
chemokines is related to receptor expression, comparison with neutrophil shape change, and
effects of a chemokine receptor (CXCR2) antagonist. Pulm Pharmacol Ther. 20 (2007): 52-9),
appear to belong to the subset of immune cells that are involved in capillary leak and its
consequences. Hence, measurement of the fraction of CD11b+ neutrophils links the release of
pro-inflammatory cytokines to potential downstream events, such as activation of neutrophils,
adherence of neutrophils to capillary walls and concomitant opening of the endothelial lining

leading to capillary leak syndrome.
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first-dose cytokine-rel ease syndrome by CAMPATH(r)

1-H involvenent of CD16 (FcganmaRIII1) and CDI |a/CD
wa001153498 ) on NK cells. J din. Invest. 98 (1BOGEP2009/057146

2819-26), is used as a positive control for cytokine

rel ease and conconitant actiMation of neutrophils.

MabCanpat h(r) i nduced TNF-arel ease over the threshol d

zfée ﬁr?ctioﬂ’lg f%%\';gte(ﬂlg élérﬁg{fﬁsec?agg)l ?% e)rmin%d %%lrmgﬂtcog)rllg’low -cytometry,

gatin e s@sct af{dD43rED 1 fohipodatlls. tﬁ?élangqsé@laﬁvgtoddbyelma@ Hcpercentage

of CDtl hﬂ)ws cdIRNBSh Al @tioh ofr NE r@spé@cﬁfe% ReRMoY r@bidiatéy hour s
i ncubation wth MabCanpat h(r). Negative Contro

Antlbody. Pal i vi zumab (Synagi s(r)), anti-RSV humani zed

Ilgd, Abbott Laboratories, Lot. no. 30282 TF, Expiry

date: June 2008, stock 100 ng/m, reconstitution in

Fhesholkdsn- free water provided with the nedicina

product, stored in aliquots at -800C, further diluted

@F 3¢ cf. "whole blood cell assay"). The hunanized

F& antl-Resplratory Syncytial Virus (RSV) mAb

Sﬁgagls(r) i ndi cated, for congenltal heart di sease

Ehe papwH of serretRd T NFrigin Rlagwreinneisatly soupkptes ypd the n@‘R@r and
severltysoﬂ-é%ﬁ@tcﬁﬁs Bsoragad to/ERS @pbH Gt st d Mﬁ@iu%ﬁﬂl}) tM@Smount of TNF-q,
as det?rr_x'ﬁg%fr 18§he219/fsg° }%@ 5\1'@? gor{g?t@r%os(t éﬁ"?‘(ﬁﬂt }z)agsseegsment According to
data obeawrdier mantirdnu mattipto sderosik pmmemts:tremeftbwith) MdbGantplab@Woreau T, et

al. Tr%%%nﬁ ?ﬂc?éjﬁe ﬁlosgr?ﬁptd)@gisx v\%%d‘\x%t 3&(31{11?601% eayé ﬁrpég%g? '\xﬁtfh%ultlple

receptor

sclerogifyi Briaing é\l/%fle99i6)1m§13d and donplnmea @cleukme@l pitgents treated with
Rituxi@RB(Whi®t € % =3 Ye9fokRRlikRALSsyndloPiKindatients with B-cell chronic

lymphocytic leukemia and high lymphocyte counts after treatment with an anti-CD20
monoclonal antibody (Rituximab, IDEC-C2BS8). Blood. 94 (1999): 2217-24), a TNF-a level of
60 + 10 pg/ml was considered as a reasonable cut-point to differentiate positive from negative
samples. This threshold value corresponds to the minimal level of TNF-a which was sufficient

for the induction of a mild version of CRS.
CD11b:

In the absence of TNF-a or one of the other cytokines the subset of CD11b+ neutrophils
revealed to attain baseline levels of up to about 30% under the conditions of the WBA described
here. Consequently, the percentage of 30% was used as the cut-point. Thus, only values >30% of

CD11b+ neutrophils were considered a positive signal.

In summary, samples attaining TNF-a levels >60 pg/ml and >30% CD11b+ neutrophils

were considered “positive” for the risk of clinically relevant cytokine release.

Longitudinal stability of cytokine release and neutrophil activation

Drug-induced cytokine release and concomitant neutrophil activation in whole blood from
a healthy individual appears to be rather longitudinally stable than meaningful variable.

Therefore study of longitudinal stability of cytokine release was not reiterated here.
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ng/ M, stored in aliquots at 4C, further diluted in

PBS Drug concentration range The nedi ci nal products to
wheooansdiyged are tested in the concentrati on rBCHEPRIYIS7146

- 200 m/mM (0.01 my/mM, 0.1 my/mM, 1 ng/mM, 10 ng/m,

100 ng/m and 200 ng/m, or-0U-1 ng/nm, 1 ng/n, 10

mg/ M, and 100 ng/m ). The range covers in nost

Tga%ﬁ&ﬁﬁéaﬁﬁgtﬁ)ak exposure | evel of the respective

xpec for first-in-man d05|ng, as derlved
fron1the respecti vephar macoki netic ( Proflle
Aafldvren twunett eigdo e & mpany gasesithe rklrg?&paim S molfln@t%mleased in

patlen%%ﬁ@ﬂﬁg ﬁrbhno@RS AMYE-0, P84S RY b@he Ke§ 0Y18king Fort rYdRi a@@éssment of CRS.

f t he re ectlv s in treat
Conseﬁgffqt@at toppsaLalifighon pipeta éﬁﬂaﬁaﬂﬁﬁg d@fﬂra?rﬁlyﬁ%f%rs to data
obtainbé@swthi TNFloevel s. Drug concentrations >200 ng/m are
hardly anenable to the WBA due to cytotoxicity of the

8{11%@%@”3[ %Tel gﬁ@ g%?gg?ﬁﬁfed) h%vl/es%% Irrllgaq?l&%?ﬁgo%tﬁ?mgtfory reasons.

vol unme that can be added to whol e bl ood bé avoi di ng
Uhagubsgirad BiLal 1t Ingtirephils\was becnsingbyded ia) nara e‘sagprév@ﬂ\)evaluate to

what e%!'ﬂén% INER ?élédcslb F%dactcéi\ﬂg phedbp ﬁ?ltlfofpﬁma?t%%ltfbﬁ,\’asme&?ﬂmed by up-
donor collecte acut ai. ner tubes co
regulafipp gf ﬂﬁamaﬁﬁ%q Rolgulg ﬁ'tl? b éﬁ = H%no(@l“@&d’ﬁ%‘ﬁgm% Was measured in
humarCelatras to Swuimse Redadingsso trBasat netﬁmlﬂlﬂ%hwtdn aad tdro¢tbienine
w3 L SO TSGR i SgBR g  os
hours and for 24 hours Mﬁth i ncreasi ng concentrations
dlabChaaprtbRevanrthopeissha aleinpieense driry tor vt teehmidab gualification of the

WBA %Rﬁé hﬁ}%‘ﬂ dﬁofﬁ&@@ b&shroBish AR REHLHTBREELARGM ik RMSise in the
processing started wthin 4 hours as

presen&f:ﬁém émlpﬁfél@s of erythrocytes woul d

PTX3 measurement and neutrophil activation (results)
OKT3®

Blood samples from 2 different individuals were treated for 2 hrs with (0.001 — 100 ng/ml)
lipopolysaccharide (LPS) or with the positive control mAb MabCampath®, the negative control
ADb Synagis® and the comparator mAb Orthoclone OKT3" in the concentration range of 0.01 —
200 pg/ml corresponding to drug exposure levels in vivo typically attained during first-in-man
infusions of therapeutic proteins. CD11b expression was determined by FACS. PTX3 release

was measured either by colorimetric or by electrochemiluminescent custom sandwich ELISA.

After 2 hours of co-incubation with blood, all the tested drugs but Synagis® induced an
upregulation of CD11b greater than the 30% threshold for activation of neutrophils in both
donors. Additionally, LPS, MabCampath® and Orthoclone OKT3" triggered dose-dependent
PTX3 release in both ELISA assay platforms. Colorimetric and ECL ELISA PTX3 dose-
response curves exhibited similar shape but side by side comparison of measured concentrations
revealed a 100-fold difference between the two methods with values ranging from 0.1 — 0.6

ng/ml vs. 10 — 60 ng/ml respectively (Figure 1).
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di sturb the assay. The nedici nal products including

the reference anti bodi es MabCanpat h(r), Othocl one
w@mmpnyBeand Synagi s(r) were anal ysed at the fpRCT/BRI0AY057146

concentrations: 0.01 nmg/m, 0.1 ng/m, 1 ng/m, 10

mg/ M, 100 ng/ M and 200 ngti-. The TGN1412-1i ke

anti body was analysed in the follow ng concentrati ons:

/ . 10 / ! .
BB or B e B ORI Ty 08l e o
lower ggnvletd/mpiragoarotsan8aP niimg fBr septiopatidnés dftcs fhoues (Bettazzi B,

Garlad B, 8ivalie6e I LARE IR MR8 R UNRNRREAITR P AGAMIs 1a3R9RBIponent of
N reSpeCt to,praCtI cani clency to gal

, hility and effi h at

innate) ignganity oCygr Qqrin fnaepel (3%6)51§f 194 Pk dihetceraluss carresirng; & the scale of

PTX3 RbXcbntratibiisi obepibcaki Hie t HEERSIU b0 thud AvEHi@Sie a3 as the method of

hoi eﬁée ig@l I%81 CcDl Ig. fbow—c tO{natri c cells analysis,

choicq §E iV e JARBEE ™ MY at i on of bl ood cell's was
assessed by including controls containing PBS

TendgphakeABtibddr ed Saline, pH 7.4). After 30 min to 4
hours/ 24 hours incubation at 37C in a incubator wth

B PARaan BRI MARRy APHRR 1 8 g conrol
MabCyppathar filie poRafiueeRmEp! A PH B efnd e SPRR8LS TGN l-%dée mADb in
the coﬁ_&nfﬂgti&Bﬁnlg@Bi 1'7I'_j\|Iﬂ:OO M@l a?igﬁ@oﬁdl\i/ﬂ ftﬁdt?:lg lekpayetd let(rel\l/ééﬂzdvivo typically

. m xe tly. -a_an . i SS D
ataingl f\F e Vo ngn B 0 Hiskeae Protfub e Bt Rohgpsured
electravhsmilhawvedcenPresttre sarslwielv ERIAL Rdsalts arevwbdwn of Figytedki ne

did not differ between fresh and thawed pl asm

sanpl es. Cytoki ne concentrati on was determnm ned by an

ultra-sensitive human cyt oki ne assay according to

t hemanuf acturer's protocol (MesoScal e D scovery,
ASFUEY sburg MA, USA ) (Human Cyt oki ne

To determine the most accurate PTX3 ELISA method, plasma derived from two human
whole blood donations were spiked with increasing concentrations of recombinant human PTX3,
covering the range 0 - 2500 pg/ml. Subsequently the signal for PTX3 was measured by ECL vs.
colorimetric ELISA.

Upon measurement by ECL method, PTX3 recovery range across 10-2500 pg/ml spiked
concentrations was 12-1365 pg/ml for one donor and 16-2104 pg/ml for the second one (Table 1).

When the very same samples were measured with the PTX3 colorimetric assay (Table 1),

values ranged from 355-6464 pg/ml.

In conclusion, the recovery in the determination of PTX3 in heparinated human plasma
was found to be more accurate using the ECL ELISA technology. Hence, this method was

selected for further measurements of PTX3 in the present study.

Matrix effect

To determine to what extent the matrix may interfere with the PTX3 detection, PTX3
standards were diluted in plasma generated from blood of two donors drawn on heparin or
EDTA anticoagulants. Recovered PTX3 concentrations were compared to standard curve

concentrations obtained in calibrator diluent.
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Assay, MsS2400 custom pl ate human TNF-aand | FN-g
2erPlex fromMsD). Pl ates were anal yzed on a Sector

w0 pga$3128100 usi ng MSD Di scovery wor kbench sof PGEHER2089/@57146
(MesoScal e Di scovery, Gaithersburg MA, USA). Data are
presented as the nmean of nmeakurenents on pl asma
supernatants fromtriplicate wells. Results are

?%ﬁ;‘i aas 4 gk%r é%é@%&ﬁ?ﬁﬁﬁ%&}é%@? gés' 1q?§§doe[{g/m1 was
85 £13 Yew henarirates) 1@1@%111%@1 abeye 4090%wer EDiTdcplbsmadl4b6r2)30 i n
at roomtenperature with the antibodi es CD45 Per CP,

TheboloMRctr34R899s nERukhsE T E&RrendeR) inl Iﬁpg’tﬁla&&%bod\@s specified by
555388, BD Pharm ngen) and CD16 FITC, (Cat. .

the pre&idotos, BD Pharmi ngen). After incubation timne 450 n
of FACS Lysis Solution (Cat. No. 349202, BD
Phar mi ngen) was added to the cell suspension. Stained
and fixed cells were stored at roomtenperature in the

%gfsh-‘qgﬂ anal ysed by flow cytonetry (BD FACS Cal i bur;
@ stPro 4.0.2. Software, nanufacturer? BD

Bi osci ences San Jose CA, USA) the next day fo
Srelga frary nheaithcbloof Wopers ersisanabsgs o %@rml@ffﬂhmlgwer limit of

detect{oM (cnd[;)%d elic Bhver Hrnﬁ%f@lhaﬁtitwrﬁall@'@)t (HUPAQLSB@Ymi@ﬁl

mero DR, R g By S ERRE L el s, P

AppligdeChphiotry G002 34885858 oquahe BOK3whdgoimeut r ophi | shape
change, and effects of a chenokine receptor (CXCR2)

(% PEOY ﬁ g3 JEH g%f?% %%g&ﬁ{dt 70 0@8%%%&%118 the LLOQ of 0.466

orine U man
ng/ml (Table 3). This is in accordance with the values prov1dcd by the supplier of the human

PTX3 detection set antibodies, with a LLOD of 75 pg/ml for ELISA application.

As only values ranging from 2 - 1000 ng/ml PTX3 were considered relevant according to
PTX3 analysis ex vivo, this assay qualifies very well with respect to its sensitivity to measure
meaningful changes in PTX3 levels in human blood.

The flow-cytometric analysis of CD11b relies on the determination of a subset of cells
relative to the whole set of cells in whole blood, for which a sensitivity of <1.0% is easily
obtained with standard settings of flow-cytometric analysis. As only values above the cut-point
of 30% CD11b+ neutrophils were considered relevant for the risk assessment, the sensitivity of

the flow-cytometry analysis is considered appropriate.

Dynamic range and kinetics of PTX3 response

With respect to the analysis of PTX3, the linear range of the calibration curve of the ECL
PTX3 ELISA test typically ranges from 0.6 — 2500 ng/ml. This range covers the whole spectrum
of PTX3 values observed in blood from patients ex vivo in clinical trials or across several
indications (Bottazzi B, Garlanda C, Salvatori G, Jeannin P, Manfredi A, Mantovani
A.Pentraxins as a key component of innate immunity. Curr Opin Immunol (2006) 18: 10-15;
Latini R., Maggioni A.P., Peri G., Gonzini L, Lucci D, Mocarelli P, Vago L, Pasqualini F,
Signorini S, Soldateschi D, Tarli L, Schweiger C, Fresco C, Cecere R, Tognoni G, Mantovani A;
Lipid Assessment Trial Italian Network (LATIN) Investigators.Prognostic significance of the
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A sandw ch ELI SA was devel oped using PTX3 human
detection set (Cat. No. ALX-850- 299, Alexis
w@r@ehsamwgal s (ALEXI S Corporation, Lausen, SchR&i/EP2009/057146
After overnight coating at 4C with capture anti body
(700 ng/m), 96-well plates-30cat. No. 446612, Nunc
Maxi sorp(tm, Nunc A/S) were washed with PBS-0. 05%

o SN A ST e vt
B, Peni 6 Dobi AaherrhVineandpixg Ry Botterz B, MapgsenednCiroggtBgacvels of the
long peti¥BER PEX8YhrcBRSy R vty cIBARLESn ﬁl@itf_é@ﬂl%r g{ 12%1%5@, ORIl €are Med.

bat ed t 37C foll d.b I of
(2001%2&%3@@- glfpﬁﬁ{%qrh@g&ﬂk PgBT%é /V%\{\Es in ]?;/]artlkélg‘? bllg%yeported at 6-8h in the range
200 — €0d ap/inirelurihg séRacind @Adavasicishbdk. at ed i ncubating the
sanples with streptavidi n-peroxydase (Cat. No.

né(?u[q_oaglsgla ngkgr%ga?eﬁ? 1%%%@?%@% {11{51% 2’%?9 :ﬁ’}]rgtyosrgatnaqr u%gtiorg e without
ever rqgling a Sitgam (Bdikacytobinics and SRAY 11 mlugsswl_’ﬁch pedkhamoss the drug
cone B QRA L ISR SR, i LML PRI P R o o
incubagipns 3t e hovet tBe grtant heyakan seersign pouffmi¢nt o fegeh theyed pg/ml

threshb [l VAUTEEA opbAsMBe MEhdr&tisedPl ex custom pl ates (MesoScal e
Di scovery, Gaithersburg MA, USA) and i nmunoassay were

desi gned for PTX3 neasurenent by

el ectrochem | um nescence, using PTX3 human detection

set (Cat. No. ALX-850-299, Alexis). The capture

After Dbayrs ef 9.0y 200 }gmelMalfriroppah® ghaltenge @uwbklPbénod, maximum

valued ¢ €883k PR3 Welo 6 8indd ﬁ%?ﬁﬁﬁ&htﬁ?gé%%%@igﬁrew. the

I mmunoassay was conducted accordi ng
i nstructions (MesoScal e Discovery, Gaithersbur

g MA
Uangynapyi fange Wb PEX ialrssed response d £P80- (hag H90 Bedpbwas slightly
broaddreAfEIng (s 0B5CHl Bz/ml for the 5 healthy individuals tested (Figure 6C).

In the flow-cytometry assay for determining the subset of CD11b+ neutrophils, indicative
for activated neutrophils, the dynamic range lies in the interval of 1 - 100%. The values actually
obtained in the neutrophil activation assessment typically ranged from 3 - 97% CD11b+
neutrophils (Figure 3, Table 5).

For the analysis of TNF-q, the linear part of the calibration curve of the MSD test typically
ranges from 10 — 10 000 pg/ml, covering the whole set of TNF-a values reported in patient blood.
ex vivo in clinical trials or post-marketing upon infusion of drugs triggering CRS (Moreau T, et
al., Transient increase in symptoms associated with cytokine release in patients with multiple
sclerosis. Brain. 119 (1996): 225-37; Moreau T, et al., Transient increase in symptoms associated
with cytokine release in patients with multiple sclerosis. Brain. 119 (1996): 225-37; Winkler U,
et al., Cytokine-release syndrome in patients with B-cell chronic lymphocytic leukemia and high
lymphocyte counts after treatment with an anti-CD20 monoclonal antibody (Rituximab, IDEC-
C2BS). Blood. 94 (1999): 2217-24).

In accordance with that, across the 4 hours of MabCampath® challenge peak values of 64-
690 pg/ml TNF-a release were obtained in whole blood from 9 healthy donors. For one donor,
cytokine levels at 2 hours were low, and TNF-a release did not reach the 60 pg/ml threshold
(Figure 3, 4 and 5). Higher range was observed for IFN- y peak values with concentrations of
12 — 1904 pg/ml (Figure 4).
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D scovery, Gaithersburg MA, USA). Data are presented
as the nean of nmeasurenents on plasnma supernatants

wo e@aisydpl i cate wells. Results are expressed BSI/RBI0AY/057146
Definition of the threshold (positive control) Sanples
wer e consi dered "positive" (H-elevated risk of
occurrence of CRS) with respect to the induction of
cyt oki ne by the respective nedicinal product, provided
that two criteria were fulfilled: (i) A TNF-a |evel
was neasured that was above the cut-point of 60 10
PpeaMicityThi s t hreshol d is derived fromin vivo data
collected fromplasma of nultiple sclerosis patients

TH@§ Feal opat Wikt Blbbe rassfa!y fuilbs ebtablikhe@®Bn Of0 levels: (i) donor-specific

dﬂ’%g%?é reau T, et al. Transient increase in
ramo@?%ﬁi CHALSPPAPIN cyt oki ne rel ease in patients
with multiple sclerosis. Brain. 119 (1996): 225-37.).
Ponortpepidicny wassddrbssed byvegtokiklland (DEM blanalgpert € presence of mAb

MathaHl? ath® %@%@H‘h}éﬁﬁﬂ@b A ) wtaQPn(l?ﬁ‘?mae%% %e@f)&q td Qefcretloa of TNF-a

ues in a si range were

and IKNyy ﬂrh@smm &Mabfia@ﬁ@tb@o GycqndtapteAerprdi %n@wm@ﬁsMabCampath@
with r@JpE@crto fiddustion &f "PNFQPar@fIFﬁL 1&@*3 (l"Wl@'S ondr dﬁ’fer@ﬂces were also

re | ease s ne in
obserycHyi %ﬁlf%%up?ﬁ%asﬂms Vglﬂbé?é@hﬁleaV% 1%&6@}%3 of the kinctic
study easi 35 aibtrel fot dedirs®nt antl 3 (Figure anind 5§:D20 monocl onal
anti body (R tuxi mab, |1DEC C2B8). Blood. 94 (1999):

'%gelZs'sgf’ gii'd also confirm pronounced drug-specificity: mAb MabCampath® did induce
TNF-0 and IFN-y release in donor 3, whereas mAb Orthoclone OKT3® did not (Table 5). The
reverse trend was true for donor 1 who responded strongly to mAb Orthoclone OKT3® by the
induction of TNF-a and IFN-y while secreted very low amounts of cytokines after mAb
MabCampath® challenge (Table 5).

Coefficient of variance: Precision across concentrations and donors

To evaluate to what extent the coefficient of variance (CV) is dependent on the
concentration of the respective antibody or on the choice of the donor, blood samples from 10
individuals were tested with mAb MabCampath® at 5 different concentrations, and the CV
value obtained with the samples from 1 donor at the respective concentration of MabCampath®
was compared with the CV values of the other 9 donors. Additionally, the mean and SD of all
the CV values across concentrations were calculated and the minimal (CVmin) and maximal CV

(CVmax) value per group determined (Table 4).

The analysis of the CV values for PTX3 revealed CVmin values of 1.6 - 2.5% and CVmax
values of 13.4 — 23.5% (Table 4), with the mean CV values displaying a very low variance

between the concentrations (5.1 — 9.8%).

A broader distribution in the CV values was found with the CD11b upregulation assay
except for the lower end of the concentration curve (CVmin: 1.0 — 8.6%, CVmax : 4.7 — 42.0%,
mean CV: 2.5 —19.9% ) (Table 4).
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(ii) The percentage of CD | b+ neutrophils exceeded

30% This threshold is explained by the fact that even
wo poovhssighsence of cytoki ne rel ease, activati oPCDEP2009/057146

neutrophils is observed at a certain extent,

occasional ly attaining val ue®-up to 25 - 30%

dependi ng on the donor St atistical evaluation Mean

¥naéo%§ﬁlsi%9dth§ ﬁgéejj v @éljle%q? (ﬁﬁgtgle{ a%lrocsy ldgltioqrg aIfl({ gdﬂgentrations

and dif et d@l%@nyalomiat@ﬁ w:ltheth@ deff qo@P@maU@lfl I}@re %mr@ei amememgmﬁcant

alteraﬂﬁﬁ{s iRy BY1uEt SRRRRE tRfv &Msdmp L aBRF@fRaf dRre | nc,
La Jolla, USA. ). The LLOD and LLOQ were cal cul at ed

with LOD Fit 1.0 (Roche Pharma Informatics). Relation
of in vitro assessnent to cytokine release in vivo The
WBA protocol foresees for OKT(r) co-incubation at 37C
Threstpld estifnatiour s of hepari nated bl ood from heal t hy
individuals or patients, within 1 - 3 hrs after

?8 leLﬁff&tE Q% Xﬂotlcha &%Wg@r{ QET% '}81@{5% cg{ﬂdjﬁstoﬁgig&?g as significantly

I"'evant ms I Cl na erive

posﬁwewaé,l@e %l%@;d@tgmgn%@q iyakhe jof ﬂ@rmw}ls*ea Siofor thed b éeéﬁ@nses
measu@éd 4K 1R Afthd rﬁﬁ@seﬁ’&@of 1t hapaRe Qbﬂtr&l)ﬁl}% 'S‘S}ﬁa?gls-*g'\"f%cﬁ%g dll the

protocol m.mc S poss
Conce?tﬁaéwg\ﬁ ﬁ%ﬁl ﬁ*ﬁ 10 flopptspf this shu xg?l%gutrn%t Vﬁﬁ\?éogsmﬁmds to 25 ng/ml

(Tablg@ported to trigger CRS, induce systemi c release of
TNF- aand/or | FN-g and potentially ot her cytoki nes and

epﬁsgaﬁe%rﬁ@s%ahsé& ?H h&nf 1*651|1¥S Pflggh ?5 T 541%%15]?TX3
conce@tlratlonraaﬁélpemcouwdqeeas@ ag mtlggahptddnshsé@weh a@seuvev\mdmegatlve
resporis¥ iPHHleRBIAE! ease i n

In such conditions, all donors 1-5 would be considered positive for their responses after 2
hour-incubation with mAb MabCampath® as well as with Orthoclone OKT3®. Interestingly with
mAb MabCampath® donor 1 would just reach the thresholds for both TNF-a (64 £15 pg/ml)
and PTX3 (22.7 £3.5 ng/ml) release. Additionally, PTX3 response would align with cytokine
secretion in qualifying donor 4 as positive with mAb MabCampath®, while CD11b upregulation
was below the 30% threshold (Table 5). Moreover, donor 3 which as expected, did not respond
to Synagis” in terms of cytokine secretion, would also appear negative with regards to PTX3
release (13.99 £0.6 ng/ml). In contrast, donor 1 of the kinetic study would then be considered
positive for PTX3 independent of the drug exposure, simply due to its high PTX3 baseline levels
(36.45 +£2.01 ng/ml with Synagis® 0.5hr)

In summary, samples attaining PTX3 levels >25 ng/ml PTX3 in plasma after 2 hours could

be considered “positive” for the risk of clinically relevant cytokine release.

In comparison to the CD11b assay involving subsets of peripheral blood mononuclear cells
(PBMC) to evaluate the degree of neutrophil activation, PTX3 measurements based on the ECL
ELISA custom technology appear to have the following advantages:

e heparinated plasma is the relevant compartment iz vivo

e dilution steps and addition of Ficoll (necessary for PBMC preparation) are avoided



patients with nultiple sclerosis. Brain. 119 (1996):
225-37; Suntharalingam G et al., Cytokine stormin a
W@bmweas3og ri al of the anti-CD28 nonocl onal antPEDER2009/057146
TGN1412. N Engl J Med. 355 (2006): 1018-28).
Additionally in patients w t33-systenic inflanmmtory
response syndrone or undergoing a septic shock, PTX3
p t I
o hl%%%%? g?ﬁﬁ Ec: gfrt <l 1{[181@&1 %é Gﬁ&}ﬁr@ﬁ%rlggé%ﬁcg)hﬁlg%%wvﬁ{ole blood
severltéLDNUIler B, et al., Grculating |evels of the

* | oAgleBRL) avicad pTooubloFldS At and GAGS sassay foppatof
infection in critically ill patients, Crit Care Med.

o (206kneABis HaAd wihihithe rédaR86HID GranichDenrs Ol il t@pit AGKHBIpToms of
are ought to er .and reflect a sizeabl e nunber
of¥t g%ﬁﬁf%ﬁ§65$1 %ng ‘§“§a$iPiwv? apparent|y dependi ng
on the amount, locality, timng and type of cytokines
being rel eased and circul ated via the bl ood stream
Endpoi nts Two types of endpoi nts have been established
to address the risk of drug-induced cytokine rel ease:
secretion of key pro-inflammatory cytokines, such as
TNF- aand IFN- g and upregul ati on of the adhesion
nol ecule CDO |Ib on neutrophils:a. Pro-inflamuatory
cytoki nes TNF-a andl FN- g Anong ot her cyt oki nes, the
cytokines TNF-a, IL-6 and | FN-g have repeatedly been
described in the context of first-infusion-related
CRS. Primarily TNF-aappears to be the kinetically
first and pace-nmaki ng cytokine to be rel eased by the
respective drugs, with the anplitude of TNF-arel ease
correlating to a certain extent with the severity of
CRS (Suntharalingam G et al. Cytokine stormin a
phase 1 trial of the anti-CD28 nonocl ona
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anti body TGN1412. N Engl J Med. 355 (2006): 1018-28;
Wnkler U et al., Cytokine-release syndrone in
wW@aa0vas1e8 wi t h B-cel |l chronic | ynphocytic | eukRei/BEP202057146
hi gh | ynphocyte counts after treatnment with an
anti - CD20 nonocl onal antiboelA-(Ri t uxi mab, | DEC- C2B8).
Bl ood. 94 (1999): 2217-24). The indicated cytokines
@&?egeternined by use of the MsSD U tra-sensitive human
i ne assay (Meso Scal e D scovery, Gaithersburg,
Maryl and, USA) that allows detection of nmultiple
ZablleJ¢ Agenrhcs, BRI FodOImIBiaRisece (ESALABALEDIC 10) and
coloriﬁll‘téﬁ‘ié%@&itya(fh%'ée ﬁi;:jv&ge cbhBarlBR §éf§éti%ﬁ‘rﬁb_’%§ohd fae P@@B?‘Fh{@ﬁﬁasfurements
I e broad dynam c range an i gh.se ivity o
were e it B tup e coBR e cat argr} ?r)n&é?f% sgibppeulants.
Plasme dptivodefr@h twoadliphe svheicbls@bddrfationsawtic Bpitticé svith increasing
i bilikzed in att arra n_mul ti - ts, pl ates
concelyliR b bl f BRI BT PHasRE ids b b A ' fan from
triplicatem wi acnaievalgablecor ds and anti body spot pattern via a
uni que bar code system b. Adhesion nolecule CDIb on

eyl n@phils Cytokine release is often coupled to
capill'ary | eakage and di apedesis of blood cells into

peripheral tissue {eading to a drop, of bioo%ygressure
£

Spikegdhd sometReserered PRYY i piagma gmbyvia ESLERSA pIAYam

t | vt alkkibne ctormin a9 nhace 1 +r 1 Al Pa + he
PTX e al— oy oK Re—Sstormti—a—pnRase—rt+t+ar—o0r—tnet

onehggEatmontibabdant booy Tl il 1o
(ng/mRpr ess g%%@é?'d IeQ:F?négﬁthe adfg§¥ggeﬁ'lecule %&?OTB
b (N choVlsmn GSD et | Meap” A| fBvel |fNlew' cytBPet ri cMean’ | SD
250025Say off |RgEmA (WaQlee| bl @osly Neks 52RRL7 aRd) IRNREYE&180 | 260.65
' TTCVCIS. uplr gygur dat 1 Uit o
625 382.18 | 19.49 | 636.3 36.54 | 7513.31 | 167.49 | 8897.38 | 99.69
156 88.78 1.17 | 186.01 | 8.07 6749.16 | 109.70 | 8117.68 | 77.07
39 25.45 0.67 |54.16 6.84 3669.54 | 125.20 | 5739.99 | 216.99
9.8 12.41 3.27 |16.66 1.27 114422 |91.47 1058.49 | 57.79
2.4 11.25 16.66 | 7.28 266.64 | 281.20 | 245.14 | 168.54 | 260.65
Table 1b)
Spiked Recovered PTX3 in plasma (ng/ml), via colorimetric assay
PTX3
concentration | Heparinated blood EDTA blood
(ng/ml) Donor o Donor f3 Donor o Donor f3
Mean” | SD Mean” | SD Mean” | SD Mean” | SD
2500 n.c. n.c. n.c. n.c. n.c. n.c. n.c. n.c.
625 n.c. n.c. n.c. n.c. n.c. n.c. n.c. n.c.
156 1.69 0.04 |2.71 0.29 n.c. n.c. n.c. n.c.
39 0.63 0.02 ]0.97 0.06 n.c. n.c. n.c. n.c.
9.8 0.36 0.05 1]0.40 0.01 n.c. n.c. n.c. n.c.
2.4 0.17 0.05 ]0.25 0.09 2.62 0.02 2.13 0.03




chenokines is related to receptor expression,

conparison with neutrophil shape change, and effects
W@Rooy1s1esoki ne receptor (CXCR2) antagoni st. PRCTEP2009/057146

Phar macol Ther. 20 (2007): 52-9), appear to belong to

the subset of inmmune cells tifat are involved in

capillary |l eak and its consequences. Hence,

I i ; + t [
TagR s SRt oot b8 R0 Rl oo & RTHUTIABR dble 20) and
coloripigtrisrassa (tapdaintrea pemparad 8s deetionanctbad foy 8TXdn Th¢ measurements
were t8M h PRRIaSenS&dRATTRIE 6108k R BWG HORI i wnQrORBhlih 8f ¥FDTA

. wal Il s and concom tant opening of the endotheli al
anticopgpHey | eadi ng to capillary Ieak syndrone. The fraction
of activated neutrophils can be determ ned by
muble Raxol or flowcytonetry, gating on the subset of
CD45+/ CD16+ bl ood cells. Changes relative to baseline

in,th [c tﬁ%% ¢Dl | b+ |1 popn addi tion of
(Sta/ndtaﬁ%s rg%%gg‘fri%\@e rug% 4 Burneo?laglgl?’e]?/g#ua%agd. Thr eshol ds
ng/mQyt oki.nes:. Th nount of secretd F-aln plasma

g}/)paru.ﬁﬂaf}nii ‘?Pgﬁrﬁ?e‘ with the ..Eﬁ%p kil geveri ty of

synpt|ddenoass ddd@toe® t|MERS |§IDN |fDémwl cdqIder@r B | Mean | SD

Cons€aquently, 4he a”tté;@t of TNF-aglpas deh%rm ne §§9 39
“dar + i

2500 tha N t act PV a3l a¥aY s r;z’l IS al av Sf or r
L LA 2 T TV I A\YAwa ) ol OV

nB
DD T Cot, o UCT U 1o LAY Ol L LAY

625 asseggitent. Ac®dr di ng 8o dat2® ohtl@0ded exi4eévo flrigiB | 157

0 T Ul SEldrigy = patyent s 47 estd,w {1 MRS RO o

Y [ aVYal'd
\ wVoT ] Ct I orrorT ©Tid LILLAZ A1 %A 1 QyII’JL \UAN]

39 assogitat ed witl39cyt okild@ rglBase d409pat i|eld7$8 wi t|h12063 | 3754

9g Multiphe sclerosis. Bragn. |19 (19960 22%%af.) 131935 | 619
T ‘yll’Jl UIiITQAA Ul TTCUNCITIT T Pall A\ I L) ciIfcact cu o I\l U UAT TTOU

24 (WnkKl4p U, et30dl ., COBBOKi netli7e |Ilddse syrid2dme i|MH370 | 3319

0.6 Patiends wth ghcell |Ghroniicicy | 16366 | 7885 12126 | 5997

Table 2b)

Standard | Recovered PTX3 (%) in pure plasma, colorimetric assay
s (ng/ml) .

Heparinated plasma EDTA plasma

Donoro | Donorf | Mean | SD | Donoroa | Donorf | Mean | SD
2500 n.c. n.c. n.c. n.e. |n.c. n.c. n.c. n.c.
625 n.c. n.c. n.c. n.e. |n.c. n.c. n.c. n.c.
156 1.08 1.73 1.40 0.11 | n.e. n.c. n.c. n.c.
39 1.62 2.47 2.04 0.10 | n.c. n.c. n.c. n.c.
9.8 3.62 4.05 3.84 0.29 | n.c. n.c. n.c. n.c.
2.4 7.17 10.25 8.71 1.05 | 109 89 98.90 15.99
0.6 24.67 22.00 23.33 | 247 | 234 127 180.08 | 3.24
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| ynphocytic | eukem a and hi gh | ynphocyte counts after
treatnment with an anti-CD20 nonocl onal anti body

W@ Riovasdiggb, | DEC- C2B8). Bl ood. 94 (1999): 221FCcRBP200#057146
TNF-al evel of 60 10 pg/m was considered as a
reasonabl e cut-point to diffX¥rentiate positive from
negat ive sanples. This threshold val ue corresponds to

I~ ffi.ci

rn@lcrcr ghﬂgﬂl}qltf XFJ:ytglzmgergegﬁm H)&E@%W%Bll{ng? bfﬁétﬁﬁgd'n Jtlnflower
limit eflypramgificatiomNF- aor one of the other cytokines the

subset of CO |b+ neutrophils revealed to attain

basel ine | evels of up to about| ZRVUNHERS of ORantification

condi LewersLindit bhbetdBhow ga¢mi)bed here. Consequently,
Analyhe [per cent age of 30% was used @%Mlhe cut - poi nt. Thus,

only utrophils were

consideopd a p05|t|ve si gnal . IEL@Qﬂmry, sanpl es

attgining TNF-a | evel s >60 pg/iml and >30% CDI | b+

eut{rgphils were considered "gositive™ for the risk of
PTX@I i n @gl Iy relevant cytokine r|e gase Longi t udi nal

ot 0 | | tvy f vt aler nA v | o nd 1t r

ST T T y Ul \Jyl. UNT17TC C1 \,uo\, ullu II\,UL T UPIII T

TNFact i \,(h¢)07on Dr ug-i nduced cyt oki|e0¥7el ease and
concloni tant neutrophil activatlion in whole blood from

IFN-‘? hea(%‘éégly i ndi vi dual appears t|q, bg rather

ong udi nal Iy stabl e than nmegningful variable.

Therefore—study of tongrtudimal—stabirt+ty of—cytokine
rel ease was not reiterated here. Techni cal
gualification As TNF-aturned out to be in many cases

ThBleky: F%bfﬁl}i’e}lcdt)bffvhﬁﬁﬁce“(ﬂégktbﬁj?_l&#:l?s@%f Perb;@a(ti»ﬁﬂe 48) and CD11b
(table @)b ﬁ&c%mslhu:écrfe)%slr OL$ ALy ggg@ﬁgﬁpog? &@%{ ZQ'()() p?g/m?) (g'ﬁ Standard

deviation)

Table 4a)

mAb PTX3

(pg/ml) Mean CV (%) SD CV (%) CVmin (%) | CVmax (%)
200 5.10 4.18 2.04 15.65

100 8.04 5.69 1.65 13.45

10 7.80 4.67 2.32 16.02

1 9.86 4.34 2.56 15.47

0.1 8.27 6.10 1.96 23.59
Table 4b)

mAb CD11b

(ng/ml) Mean CV (%) SD CV (%) CVmin (%) | CVmax (%)
200 5.09 5.71 1.08 14.73

100 2.53 1.29 1.41 4.73

10 2.59 2.33 1.03 6.71

1 8.42 6.55 1.05 18.99

0.1 19.97 13.50 8.61 42.06




Consequently, the technical qualification program
detailed below, primarily refers to data obtained with
WAaNmIas3igsh additi onal cytokine, |FN-g, has beePCI/EP2009/057146
studi ed, however, mainly for confirmatory reasons. The
subset of CD | b+ neutrophi F¥-has been anal ysed in

parallel in order to evaluate to what extent

10613 IheRafl LoPPOPIRAALEA PRX IR L AR AELIAT |00,

et erm ne regu onh" 10l ecul e

TableslcﬁI 1 hduar%g)r?@@ @lauéerdnl%\{l@hl ﬁ\égreﬁgtp roach, PTX3 was measured

to ev eltsreadlnesstotranslate
a) neutrophil actlvatl on and to determ ne whether PTX3

ma%/ serve as an adequage@rd@@ﬁ@waf@g/nﬂﬁe assessnent
(ol e ri SKD%th,f(b |va L,anpatﬂgnroizwasl osen "ﬁono?@
Mf I‘Z‘, %gl ;J!tr. 3 I tyMuleﬁnLF Illllsxj::nlo;,]uaMI Inlb;l\ i U”SISI
. vtlolkd¥e’ % el edde35 n Th%‘g%(?i‘QF an\S ot
100e09Canpath$? ) | PI®S neasiftleifent d@B%helit r 39 3.33
1860i vat i ®@h44 r esul3.8§ QKTB(6r44 Bl odd.anpl e40m|2 20.65
1000 f erlent7.indijvi tuzd s |(wexe 0¥ ept egl7for |2 tu2s26M tth 2583
¢ 001 - okQ0 7 l7p TilpoReliySacchyay fsde [(LRG)40T W Ty
(LI, PYSTBIgse TOMTl D, yBpCampag Ty ) THe spegart ve;

cont H—Ab Sytragt S ) and—tne offparator—Ao
b)  Othoclone OKT3(r) in the concentration range of 0.01
- 200 ng/ m corr esponwdcmloh@fqugaqugggyr e levels in
@g?mg? l}o TYPi CRLLY, AT Tal ned durigyg, fhrST- i 1-Tan i §f§sions
ng/m €D

IIBI d utisC 'O BI Ib. EXPI1 Ebbl Ol WdS
o er@peut T progerns. PR 1 2 3
uf\ r\rm [aVWal \ /L ryr o fataYelal

200.00 | 54537 36.72 ‘3’181 262241 753700 | 225.08 | 266.09 | 233.99 | 209.86
100.00 | 32.54 | 36.18 | 56.74 [252.07]217.39 | 251.59 | 263.89 | 265.95 | 259.44
10.00 | 82.15 | 51.48 | 59.69 |264.84 [270.35]294.14 | 347.16 | 307.42 | 317.56
1.00 | 33.56 | 28.09 | 49.76 |216.72]223.42]225.95|267.82]216.17 | 242.80
0.10 6.69 | 10.96 | 11.75 [ 101.40 | 65.26 | 79.89 | 90.07 | 87.49 | 91.05
0.01 322 | 450 | 405 | 1128 | 1322 | 724 | 11.24 | 12.56 | 10.22

9)
Campath ® Secretion of TNF-a (pg/ml)
(ug/ml) Donor 4 Donor 5
Mean SD Mean SD
200.00 117.64 14.58 279.70 14.15
100.00 125.40 14.99 272.27 14.80
10.00 180.25 7.32 271.03 421
1.00 198.26 11.09 191.66 16.23
0.10 48.57 1.08 50.25 2.03
0.01 11.31 1.66 5.78 0.89
d)
Campath Secretion of TNF-a (pg/ml)
@? | Donor 4 Donor 5
(ug/mi) 1 2 3 1 2 3

200.00 | 133.50 | 104.84 | 114.58 | 295.85 | 273.72 | 269.51
100.00 | 12392 | 111.21 | 141.09 | 264.04 | 263.41 | 289.36
10.00 186.81 | 172.35 | 181.59 | 275.38 | 266.99 | 270.71
1.00 210.35 | 195.87 | 188.55 | 201.69 | 200.34 | 172.93
0.10 49.62 47.46 48.63 49.33 48.84 52.58
0.01 11.86 12.62 9.43 5.52 6.77 5.05
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Campath ®
(ug/ml)

Secretion of IFN-y (pg/ml)

Donor 4

Donor 5

Mean

SD

Mean

SD

200.00

120.63

19.14

210.57

14.83

100.00

122.05

18.60

194.59

15.84

10.00

141.84

8.87

196.08

7.25

1.00

124.12

11.64

135.73

4.98

0.10

22.85

2.31

26.57

2.10

0.01

1.36

0.23

0.76

0.18

d)

Campath
®

Secretion of IFN-y (pg/ml)

Donor 4

Donor 5

(ng/ml)

2 3

1

2

200.00

114.66

105.19 | 142.05

198.06

206.71

226.95

100.00

143.29

108.71 | 114.15

211.01

179.39

193.38

10.00

131.75

148.41 | 145.36

190.05

204.13

194.05

1.00

137.52

118.34 | 116.50

133.44

141.44

132.30

0.10

21.74

25.51 21.31

24.15

27.83

27.73

0.01

1.43

1.55 1.10

0.61

0.

95 0.70




el ectrochem | um nescent custom sandw ch ELI SA. Results
are shown in Figure 8 Accuracy To determ ne the nost
wa@ewonsaes PTX3 ELI SA net hod, pl asma derived frBOT/ER®09/057146

human whol e bl ood donati ons were spiked with
i ncreasi ng concentrations of2%econbi nant human PTX3,
covering the range 0 - 2500 pg/m . Subsequently the

Table $i3g Camphor”-HIX& IR Irersdtioad by ECL vs. colorinetric

a) ELISA. Upon neasurenent by ECL nethod, PTX3 recovery

el across 10-2500 ntrati ons was
S T A

-13'—'\nr1/nd for one donor /nd for the
nnpDOTIﬁhﬂp 1\ When PRBORr v same QAWEIOBQI’??Aprp

(Mgi?.@ su pMeﬁﬁlt n tI*S:DDT 3 Meay | 'ptrSD as m/Me'imhl MEAD)
20080 uek 2AMYed f Advh 355- 26¥ pg/ m268n ¢ondd-dliop, LA2
100.8060veryl.2h t he2dét erjm & 06on jof PIX3 iin BePari pat@ds
1thaoman| plastre| wag.f7ound t2d.lde norel.a@cur at 28.63i ng thee
1l96L ELI 840t echnaliagy.| Heacy, thi s et hod ywasgsel ect el
Orlgr Turtgl’QS TeasILgr4errentsllq3 Pl|X3 O'g}7tne pq@§@nt Sté{gy.
QﬁL 1 %I7I "f d:?lel e ”:-]-13',1 o wh 4(?“ ent ;9'16 et '(')22

<F or o +t ot AN ot andar
||uy | ||. CI ' Cl VVI crrt IIC LA™ u CCU LEAYA RN T /"0 StaAdliuarl us

were diluted in plasma generated from bl ood of two
b) donors drawn _an hppari n_or EDTA anti r‘nagul ants

Campy c(lﬁvered PTX3 concerfacattioons PXBdngortpar ed to

/s dard cyouer Foncentlrati onpophital ned ifn calphifaBor
(ne/gl) uenty, With x he EQLgssgy {[leoveraki— percentage pf;

DT\ 1M [almilaYal

2007003 hET8VELES ACE TS (15 62 9%UE T4 65 [40.18 | 37.54 | 38.66

100.00 | 19.05 | 23.24 | 21.38 | 40.05 | 38.33 | 38.79 |41.31| 30.97 | 28.89

10.00 15.51 | 20.49 | 15.90 | 25.27 | 23.95 | 23.09 |25.02] 29.51 |31.36

1.00 9.52 8.91 7.37 | 13.44 | 14.65 | 17.83 |18.54| 19.25 |20.96

0.10 7.84 | 1033 | 6.51 | 12.16 | 11.11 | 10.43 |10.07] 10.98 | 9.38

0.01 5.82 | 4.03 7.29 | 10.87 | 11.57 | 1090 | 7.84 | 7.53 | 8.35

9)
Campath ® Secretion of PTX3 (ng/ml)
(ug/ml) Donor 4 Donor 5
Mean SD Mean SD
200.00 81.88 2.36 66.46 2.65
100.00 72.46 5.50 54.79 6.42
10.00 67.52 1.57 38.42 1.08
1.00 46.47 6.58 20.03 1.37
0.10 23.18 0.45 10.85 0.67
0.01 18.40 0.47 7.58 0.49
d)
Campath Secretion of PTX3 (ng/ml)
@? I Donor 4 Donor 5
(ug/ml) ™7 2 3 1 2 3

200.00 | 79.16 | 83.30 | 83.18 | 63.96 | 66.17 | 69.24
100.00 | 77.27 | 66.46 | 73.66 | 61.04 | 55.12 | 48.21
10.00 67.35 | 66.04 | 69.16 | 37.30 | 39.44 | 38.53
1.00 42.48 | 42.88 | 54.06 | 19.81 | 18.79 | 21.50
0.10 23.12 | 22,76 | 23.66 | 10.21 | 11.54 | 10.79
0.01 1796 | 1889 | 1834 | 7.45 | 8.12 | 7.18




85 13 % in heparinated plasnma and above 4000% i n EDTA

pl asma (Table 2).
WG enovakdies f or
speci fied by the provider.

measur enment

The colorinmetric assay is not
i n heparinated bl 00dPEEEP2009/057146
Sensitivity Sanples from 25

heal t hy bl ood donors were ardl-ysed to deternine the

| ower

limt of detection (LLOD) and the | ower
Table GuaGTabdpathiRe ihd(tddXuitrophiPACIvAEeH NI cal

mt of

Report ) Har noni zed

a) guidelines for single-laboratory validation of nethods
Cam%thégi'.ﬁiksi rg:er ﬁgdp ghl”el egﬁg{%n %Xp(fPUnzw) of PTX3
(ngm@su enen Elfound to hpDﬂﬂomz 065 nm/ n_ aRanehk
LLOQ ofMgamgg ngdl (ITap¥lean3) | ThSB | s[j nMgagor dand®
20000h | he2 4% lies 3@ovilde®O tHe sLphlier 87.27 he huhf
10003 deT®Bti on 865 anlti Bedides,| withoa LLOPV.62 75 pbhBed
16@r ELISAc&ppli ¢ali on. As.03nly val.4es rangi.eg from.@o-
10000 hginks PTX37war e consigker €d rehgevant aceor di ngyg He
0FHX3 ANGI4ST$ €% i VO, Thig assay, ggal ifiegoyery webh
DM e RS vl N ML I NGl
flow cytonetric analysis of CO Ib relies on the
b) determnation of a subset of cells relative to the
Campv\ﬁ%ge set of cells i nGWdbepbdgnbdionf(dr) which a
( /grg SItTVi thofhr £1. 0% 1S easi hy,Qbt ai ned [wW th 5§ppdard
ug timgs of f ow—c;gto LrL,Cr&.nQE y\|s3 f\" My Vsl UES 3
2003000 7e 633 P51 pRYT 009" SPHI §04 b SEK TORBET DRI Fo7.66
10000 o 7365+ h6Fd7 | 71.91 1 96.36 | 9467 1797.36 |97.16] 95.10 | 98.81
10.00 | 83.36 ['80.41 | 81.26 | 93.41 | 95.55 | 96.27 [98.02]| 96.56 |98.48
1.00 32.88 | 34.01 | 45.76 | 59.30 | 69.47 | 67.82 [92.66| 91.28 | 90.82
0.10 1223 | 5.15 8.02 | 23.04 | 26.24 | 22.40 |65.09| 54.49 | 55.04
0.01 7.33 2.13 1.87 7.86 | 7.86 | 4.57 |25.06| 25.99 |26.08
c)
Campath® CD11b upregulation (%))
(ug/ml) Donor 4 Donor 5
Mean SD Mean SD
200.00 30.20 4.45 55.53 1.13
100.00 36.38 0.79 59.87 1.45
10.00 48.53 3.26 67.24 1.20
1.00 39.11 2.87 57.19 3.65
0.10 19.02 4.27 30.32 5.01
0.01 10.92 3.39 10.03 1.23
d)
Campath CD11b upregulation (%)
® Donor 4 Donor 5
(ng/ml) 7 2 3 1 2 3
200.00 | 34.96 | 26.15 | 29.48 | 56.67 | 55.49 | 54.42
100.00 | 36.98 | 36.68 | 3549 | 5829 | 61.15 | 60.18
10.00 50.80 | 44.80 | 50.00 | 65.88 | 67.68 | 68.15
1.00 39.77 | 3596 | 41.59 | 60.25 | 53.15 | 58.18
0.10 23.78 | 17.75 | 15.54 | 32.82 | 33.58 | 24.55
0.01 1478 | 9.54 | 844 | 11.39 | 9.70 | 8.99
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the flowcytonetry analysis is considered appropriate.
Dynam ¢ range and kinetics of PTX3 response Wth
WO e®pas1Ig o t he anal ysis of PTX3, the |inear rBCyEPNI/057146
the calibration curve of the ECL PTX3 ELI SA test
typically ranges from 0.6 --3500 ng/m. This range
covers the whol e spectrum of PTX3 val ues observed in
Table Bl R @gthbERA®IAIRBE TNEFXo Gbotetid clinical trials or
across several indications (Bottazzi B, Garlanda C,
Salvatori G Jeannin P, Manfredi A, Mantovani

a) A D 'y . " - = .
A-Pentiraxins—asa key gnpone nmate ity
Orthddwne®@Qpin_| mmunol (20 19110#’(131\]%'%“ tni R
(u i dni_ A Ponoberi G, GonﬂQﬁprZ Lucci D, Mswar |||

ado MearPasquadD ni |F, MSaginor i nBDS, 5ol ¥&weschi D

2000l | |L54Bshwei gr6oC, |Frassed G, @egere| R 2Jognoni G44

1000t ovagk4 A LI pidi 1As<e$<§1€ﬁr2t Trisgleol tal 1 anNet wor i 39

16, b T Y 3LTeeST T GALOr S| P@aRoST T 64350N T §gHge Of 5

DT \/

O N A IS LJAO'IJ?F '65133)?}“5,2;??7-“7%! SRS ',1\1;‘0'4'
o™ . 2508 syter g el Sg

]
]
SR
w3
™"~

I
<E

—
T

H

gk

b

Oélrlcul‘ét ﬁi;?&| pveP320f |t hel. 7%no pehtt axin BT 0.52

correlate with severity of i nfection in critically ill
b) patients, Cit Care Med. (2001) 29:1404-1407) with a

eak of PTX3 val ues |gbcf@{bh%ptmlp-l_@@pg/ﬁ®ported at 6-8h

OKT3® tiheTa 0~ 800 Ny’ g Sepsis a
(Mg/EﬁIbI t0) ibnlgﬁn&q Do e Bonor 3__

fa)

20000er] 5B RORG 0 | ST Lhl Sl TALe Ty DB -ty SR> | B354

bvg+copfcen I P;L.SF:%;)IIZV\I/‘&QBI :'\r-ab;flmlo”\b:\: Za:bn‘:‘ 3
10008 |63 vifli| AT penSaeT hAR. Thid0rald (a98emxeh | 3a-49 | 23.28

10.80p! |i36d.23 AB1 086G BO2THI| 68 1aid| T1PNI0] 78807 et iifo?h i HDetds| f19.76

1.060i t h 10Rg3duB@bd om3mPS o689 it icdB.olaf 14e01 2 1BA9r 5 15.79

0.ftche [ext emtl ©of 3cytiokionexsegy letgioms (1238991 f baient;1t4a | 10.80

0.d18agh>tgpe (69 3@a/ M 55 | 2874 | 24.61 | 2998 | 7.16 | 6.65 | 6.11

OKT3® Secretion of TNF-a (pg/ml)
(ug/ml) Donor 4 Donor 5
Mean SD Mean SD
200.00 126.42 3.62 21.40 1.70
100.00 115.07 5.18 19.75 1.68
10.00 99.07 2.89 13.96 2.05
1.00 73.52 1.64 7.89 0.24
0.10 31.23 422 5.54 0.65
0.01 9.89 1.15 5.54 0.11
d)
OKT3® Secretion of TNF-a (pg/ml)
(ug/ml) Donor 4 Donor 5
1 2 3 1 2 3
200.00 128.50 | 122.24 | 128.53 | 19.58 | 22.95 | 21.66
100.00 109.12 | 118.62 | 117.46 | 19.44 | 21.56 | 18.24
10.00 102.36 | 97.93 9693 | 12.25 | 16.24 | 13.41
1.00 74.08 71.68 74.80 7.71 7.80 8.16
0.10 35.60 27.19 30.90 5.10 6.29 5.23
0.01 8.57 10.69 10.40 5.54 5.43 5.65
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threshol d value in 90% of the donors tested. After 2
hours of 0.01- 200 ng/mM WMabCanpat h(r) challenge in
wok@basibood, maxi num val ues of 22 - 88 ng/ m RIKBPWeY/@57146
obtai ned from 10 healthy donors (Figure 6C). The
dynani ¢ range of PTX3 rel eas®-in response to LPS 0.001
- 100 ng/mM was slightly broader, ranging from22 -91
Table BY: Wrthoeloné®anducoe BN Hysctdeby i dual s tested (Figure
6C). In the flowcytonetry assay for deternmining the
a) Subset of CDl |b+ neutrophils, indicative for
A i e I o SR M
(Mg@@)neutrnngk’oﬁ tivatlion as rent tvwlrallﬁomﬂ
from Nb%@h Sh+ neutMedmhi lls (&Dnurn ?th&hla RSD
200410 t he 1dhadBysi S270F0 TNF- 504-[41e i Redf part 92 the [.71
10000 briatlBdA3cur ve.2df thedNB t est 21 9pi cal | . 24anges 0.91
1600m 1010010 000708/ M|, st&/&¥i ng t4he9 whol e 8t of 1.03
1100~ avial 4ess reporgied in paf yent] bbogd ex visve in| 036
(c1d Nt cal 4bhl al s 9&15903"5@6%3“ ”923{@9” NTUSjoon pf g 26
FB9S 1T pHReeT| oy GES (Mrgay T et & TragsiEnt I o o6

V)
1 laYoWaVal Bt MFaVa EERVY N~ 1NN r Al AN
LILRLAYA! CC!.OC I II O II’JL UIID SouULl at CTU VAL ] \J_y Ur\l LA B v B v @ R ) vy

in patients with multiple sclerosis. Brain. 119

b) (1996): 225-37; Moreau T et al  Transient increase
OK 3% Syt oms_associ at edbovition of YiiMeki(ngmrlel ease in
( /;%g ilents wDihommul tipl e sclerDsnw.2 Brain,| 119 [pAiRR6) :
HE 37;1 Winkl2er |U, 3et |al .], Cytakine-pe lease|syndrpnsg

200100 PREd4SI (2001997 13898 |1518R09ARLE 0RY APR0Y1HF0] S8lse€M 3 29

1003000 Mgyt yﬁ@'ﬂsq?yﬂ;%,o% ‘%1%91%7”453.[&4‘ USSLTETY o (M TEH A g og

fa

1080° ;dl 5 e 20843 15220 512.78" B IHY s IS 678 841

- 4

1.00 3219 [V 48607 52.86 | 557792 | 524.63 | 511.77 | 554 | 5.45 | 6.11

0.10 3.87 | 472 | 4.07 |174.80]220.67205.27 | 1.89 | 2.29 | 1.81

0.01 0.00 | 0.16 | 0.00 | 24.50 | 20.26 | 21.60 | 0.30 | 031 | 0.19

©)
OKT3® Secretion of IFN-y (pg/ml)
(ug/ml) Donor 4 Donor 5
Mean SD Mean SD
200.00 134.46 2.70 33.78 1.17
100.00 117.30 8.56 27.65 1.55
10.00 114.36 7.81 17.30 0.63
1.00 79.63 7.07 7.47 1.01
0.10 23.00 3.52 0.73 0.09
0.01 0.93 0.10 0.08 0.04
d)
OKT3® Secretion of IFN-y (pg/ml)
(ug/ml) Donor 4 Donor 5
1 2 3 1 2 3

200.00 | 131.34 | 136.01 | 136.02 | 32.83 | 33.42 | 35.09

100.00 | 123.98 | 107.65 | 120.26 | 29.19 | 26.10 | 27.66

10.00 122.34 | 106.74 | 114.00 | 1793 | 16.67 | 17.29

1.00 82.65 71.54 84.68 | 722 | 6.61 8.58

0.10 22.08 2002 | 26.89 | 0.83 | 0.69 | 0.66

0.01 0.82 0.98 0.99 0.11 0.04 | 0.08




In accordance with that,

across the 4 hours of

MabCanpat h(r) chal | enge peak val ues of 64- 690 pg/mn

wWahkmvasabsase were obtai ned i n whol e bl ood fr oPCDEP2009/057146

heal t hy donors. cytokine levels at 2

For

one donor,

hours were | ow, and TNF-arelt¥ase di d not

pg/ m

threshold (Figure 3, 4 and 5).

reach the 60

Hi gher

range was

Table 6058 ©ritediohd-iddabed BT Y& akeratnues Wit h concentrati ons of

a) 12 - 1904 pg/nm (Figure 4).Specificity The specificity
Orth ao&ye whole bl ood aS%%%ﬁM@JOFﬁfﬁ?QJ§mﬁd on tmo
evel sz (|\ dnnnr-cnp FRSNGRS S
§ g- anr‘l OF LannQpQ DnBﬂﬁOl’QZﬁpm ficgit \/ waenor 3
(w rpQQMQalh\/ r‘ytS‘]ﬁi nel_addeanp |1 b SEFH VL i QMeﬁnt he SD
20p08sehc!-36  mab I &b CampatH®r ) land-&F t hocl &hd% OKT3 167 :
10060 0or | 21988 posiltdidve w t4.43espect0.9D secr24.06n of 0.73
10TO0F- a| antdo1 FN-g0i70 resp@sessd t g Meh&anpat h(932 In 229
190nt rasty jgonor okodi d nafp 34espgondy 49 MabCampat h(r)3 45
vl/iotn rg\%g@cﬁt tool;;@ductl on Af INI—-@egﬂd II—N-7956 Fi ;ur@iel,n
OmgLﬁ OZSMSSL.AJ IUI O(ﬂ6l I T Bl!lllt‘sél_ e flg@UOUUb%I?’IQEU 1] ng\é
donor 1 of the klnetlc study versus 3-5 ngln1 for
b) donors 3, 4 and 5 (Figure 4 and 5) The assay did also
OK flrnwpronounced dr&gaﬂpaoﬁPTKBﬂngﬁﬁb thCanpath(r)
I d Tnducepfhbr pand THN-g rebgﬁs@[ez I'n domor 3,pyhgnReas
(ne/Eib LII@OClon LKJ%(r) did orz(lcolg 5) [The TRVersg
200 TR [ adT2 ot 2’\ TR TN E R AV G ST
IOO!U N-lg \42 II T&zlr p\zg 04¢57r\_A?%?!%L anqu fjfl‘\()? '\LZI4:$2Q 23.35
10801 o 19 Vi Caipht A o)) 26l | Moo | (2700 61873 | 2198 | 17.57
1.00 10.81 n.c. 11.54 [720.40 | 20.14 | 21.09 [ 15.04] 9.06 |15.05
0.10 6.15 6.15 6.82 | 13.92 | 15.16 | 15.05 | 7.76 | 7.89 | 7.04
0.01 5.92 5.81 582 | 11.47 | 12.87 | 10.27 | 6.44 | 6.94 | 691
c)
OKT3® Secretion of PTX3 (ng/ml)
(ug/ml) Donor 4 Donor 5
Mean SD Mean SD
200.00 80.72 3.23 44.06 12.75
100.00 87.95 1.44 31.20 4.28
10.00 56.57 0.53 30.27 1.11
1.00 46.54 7.17 19.51 1.98
0.10 28.23 1.18 7.57 0.17
0.01 18.85 1.00 7.89 0.48
d)
OKT3® Secretion of PTX3 (ng/ml)
(ug/ml) Donor 4 Donor 5
1 2 3 1 2 3
200.00 77.64 | 80.45 | 84.09 | 47.73 | 54.57 | 29.88
100.00 87.12 | 89.61 | 87.12 | 28.53 | 36.14 | 28.94
10.00 56.70 | 55.99 | 57.03 | 30.77 | 29.00 | 31.04
1.00 41.94 | 42.89 | 54.80 | 18.10 | 18.65 | 21.78
0.10 27.07 | 28.19 | 29.43 | 7.40 7.56 7.74
0.01 19.46 | 17.69 | 19.40 | 8.42 7.49 7.78
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Coefficient of variance: Precision across
concentrati ons and donors To eval uate to what extent

wae b@assadd i ci ent of variance (CV) is dependent PONEP1989/057146

concentration of the respective antibody or on the
choi ce of the donor, blood s¥mples from 10 individual s
were tested with mAb MabCanpath(r) at 5 different
Table S@®ICethocBhé®+inducaddedthphTMdchiadtion obt ai ned with the
sanples from1 donor at the respective concentration
a) of I\/abCan'path(r) was conpared with the CV val ues of

tThe otfher 9 donors. /-\00(:6 nal‘l?#/ tner{ﬁean and SD of
Orthegldne®He CV val ues acrqss” caonta ullag (( wer e

(ugalicul lat ed Banothe mi ni mal  (I0vwerrd) and xi malPomy 3
(CVmax) Mednuel peSDyr oyp Mdsar ni nedSP Tah| e Myan THe SD

20841 vsi $86F7 the & vallue§786r PTXD. Pevehnl etf.8vniln 1.34

100d@0ues &7.2R. 6| - 12.%% and 9&Xfax |valuBs of 18.39 - 231594

16.0@bl € Kr.owifth 2Re nmeano@¥ivalues i sp| ayssy@ a vergso

IIW var |@rg9e betl\oqﬁn i hegqqacent r qtolons (576134- 9 89 16

OUTO U%‘fogesl S flg)gbl .()[ I%7[1[1]e ¢V \/7028ues V\% JU[

£ VA A

00 N L GO T M B Ry A DA ‘fién”?umzvéw”

\ZLLILEN N = = 7Y A L% 7AN

4.7 - 42.0% mean OV 2.5 - 19. 9%) (Table 4).
C

b) onclusion, the PTX3 CV val ues varied nnderat eI v

oss donors and conditlbaipreuiatand’di d not show any

Vam WA

refati OBO%II fl the drug COBSS&Ij at I on. mer@mygq@e

glll I-—cant dl lCIldlI U”?( l € LV UC? 3

r lnhl ot \Ar\n cAarmmillaoc ~f r A or o hlr\hr\ Q

2009 G T b RE AR el Tiads (RS o [87.15

T00081 9% 6BxA8 113 | ALAS o290 HeO% i Heded 5% 1 | 92.25 | 86.81

10.89 gnji P1.d&nt B§73 | 85.89 | 99.00 | 98.89 | 98.54 |89.69| 77.79 | 87.79

1.00 78.76 | 70.68 | 58.74 | 96.18 | 98.20 | 97.03 [77.96| 77.16 | 73.89

0.10 23.13 | 28.27 | 11.48 | 58.85 | 69.89 | 72.58 |12.11| 38.85 |36.79

0.01 3.73 3.01 3.67 | 20.37 | 17.52 | 21.37 |21.52| 16.86 | 17.68

c)
OKT3® CD11b upregulation (%))
(ug/ml) Donor 4 Donor 5
Mean SD Mean SD
200.00 38.75 5.75 50.26 5.07
100.00 42.38 5.43 51.57 4.92
10.00 40.80 0.92 43.37 4.05
1.00 35.22 3.23 28.31 1.95
0.10 21.05 1.09 10.00 1.15
0.01 9.39 1.21 6.77 2.16
d)
OKT3® CD11b upregulation (%)
(ug/ml) Donor 4 Donor 5
1 2 3 1 2 3
200.00 | 32.23 | 43.12 | 40.89 | 52.72 | 44.43 | 53.63
100.00 | 46.27 | 36.18 | 44.70 | 48.05 | 49.46 | 57.19
10.00 41.18 | 39.75 | 41.46 | 40.15 | 42.03 | 47.92
1.00 31.68 | 3597 | 38.00 | 30.55 | 27.09 | 27.28
0.10 2229 | 20.64 | 20.22 | 873 | 10.28 | 10.98
0.01 813 | 10.55 | 9.50 | 4.29 8.21 7.81
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positive in the WBA, we determ ned the val ue of the

nmean + 2 SD for the PTX3 responses neasured after

2

whoweAasi1me t he presence of the negative contr ol PEHBP2009/057146

Synagi s(r).

Acr oss al

the concentrati ons and al

10 donors of this study this3ut-point val ue

corresponds to 25 ng/m (Table 6).

t he

Consequent |y, based

Table 8: ShRagi@SRIMced ESWLE Sedf@iopr opose that a 25 5 ng/m
PTX3 concentration at 2 hours could be used as a

threshold to dlstlngU|sh p03|t|ve and negatlve

a)

response TN the WBA

uld be caonsider
2 houPonpelibat j
h Mepmog
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(u@fnblpr
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woul d al so appear

negative with regards to PTX3 release (13.99 0.6
Syna -g/@'* ). In contrast, SiensionbfdNR-0dpkimiptic st udy
%qy d t henpbgorconsi del egl pPOPdnoY e fo_r FTX_3 I ndegRerdent
(uggf tlhhe 1drug exposuie, [sipply due to3zts hijgh|[PTX3 3
200005¢€] ime llevelrs [(39749 2001 ngge | wi4eh |Synagi|s(097 | 8.52
100‘.&)(1?%r B2 [synparny,, Sanps es At4 a4 ni nop 5~ X3 {lgeVel $g>26 22
10087 T 4479 BIH1IP95RE #1352 ¢ 4186 P v [Y6.00 | 573 | 538
1.00 3.04 | 1342 | 3.11 4.95 4.64 | 4.53 6.62 | 6.00 | 548
0.10 7.59 3.10 | 3.23 322 | 422 | 452 | 522 | 552 | 497
0.01 3.47 354 | 440 | 420 | 4.45 4.55 6.34 | 6.63 6.20
c)
Synagis ® Secretion of TNF-a (pg/ml)
(ug/ml) Donor 4 Donor 5
Mean SD Mean SD
200.00 11.32 1.90 19.33 2.83
100.00 8.82 0.99 12.66 0.27
10.00 8.95 0.54 10.32 1.64
1.00 8.72 1.37 8.13 0.77
0.10 7.20 0.17 8.02 1.09
0.01 8.41 1.19 7.75 0.51
d)
Synagis Secretion of TNF-a (pg/ml)
® Donor 4 Donor 5
(ng/ml) 2 3 1 2 3
200.00 13.51 | 10.32 | 10.13 | 2240 | 16.82 | 18.77
100.00 9.96 8.37 8.13 | 12.41 | 12.63 | 12.93
10.00 8.46 8.87 9.52 8.83 | 10.06 | 12.07
1.00 9.29 7.16 9.71 7.42 8.95 8.03
0.10 7.33 7.01 7.26 6.82 8.94 8.31
0.01 9.55 8.49 7.19 7.28 8.29 7.66




be considered "positive" for the risk of clinically
rel evant cytokine release. In conparison to the CD Ib
W@e®agsitge/ol vi ng subsets of peripheral bl ood PCT/EP2009/057146
nononucl ear cells (PBMC) to eval uate the degree of
neutrophil activation, PTX3-Ifeasurenents based on the
ECL ELI SA customtechnol ogy appear to have the
Table 50l Syhapes BANARCAES Y schefgd | nated plasma is the
rel evant conpartnent in vivo dilution steps and
2) addi tion .Of. Fi col | (necessary for PBI\/C prepar ati on)
dl € dyvOr ucu pPrescelice

f—f s, nctudin
Synmﬂ'@r nhi ! o and eos= pSQ@Ie“QnQﬁﬁ"N«% p%m a hl ood e' ngl a

(uelBOL) Linst 204961 doubl e (EIP8MOTRY FACS) assRPNO} it
assessmeBn i 5 doWd wilt hiMeame |r el 8Pant |t Meany afre §D 2
200,08, whEn2¢ ypi cH.96ynpt odé7of |cyt®&? ne | relledse 0.12
108yadr pnel .96 e| obsré¥ed i n0¥R2voTabl®ss Tabl e 0126 0.09
100@¢ ur pcy.42Enhanged Chem hygn nescepge (ECL) HLI SA  0.03
1(joabl e Tyay and qu3or| rretélgt; assay) g% abl e Ipjg Were o6

T/

Ollﬁllpd 6(6 065 et BLOIOI 011 Ilb‘bl d IUI d-lllg\é III?) 15 0.06

o,or:” cq srepdore Wk sl from oy onir<y,

Pl asma der| ved fromtwo hurran whol e bl ood donati ons
vvere spiked with increasing concentrations of

%ls \rrbl nant hunman PT)Si:creImn@tfi[E’i@ yt(bg/nﬂ}ange 0 - 2500
(ug gj

(: )

. # :Doaanifromtiriplicpbgs,2 n.e.: |[not aevaoadbl e
lle T@) [Taki e [TbTadl e ;2 [ Matrirx g’r’rectl. FNhANCEd 3

Too%?"o"lr:.

' [‘?§§.65‘091K8%“'L) 0Bl $R0E7ANT € 32a) @] 15 | 0.40

| | 1 oA |9]] Z 1 V 1 G 1 al » be)
10000, cJerTe 3 B0 B3 Pt B3 4030 1o 12001, 073 170.19 | 0.36
10.00 0.51 | 1436 | 137 031 17033 7021 015 | 0.20
1.00 143 | 200 | 000 | 044 | 043 | 155 [0.13| 024 | 0.17
0.10 0.00 | 0.00 | 0.00 | 073 | 043 | 037 [ 017 ] 020 | 0.08

0.01 034 | 0.00 | 0.11 0.55 037 | 076 | 0.18 | 0.22 | 0.24

—
N
I

c)
Synagis ® Secretion of IFN-y (pg/ml)
(ug/ml) Donor 4 Donor 5
Mean SD Mean SD
200.00 0.24 0.16 0.44 0.05
100.00 0.19 0.20 0.34 0.12
10.00 0.21 0.09 0.16 0.02
1.00 0.20 0.08 0.06 0.02
0.10 0.14 0.05 0.08 0.04
0.01 0.11 0.01 0.08 0.08
d)
Synagis Secretion of IFN-y (pg/ml)
® Donor 4 Donor 5
(ng/ml) 2 3 1 2 3
200.00 0.11 020 | 042 | 043 0.49 | 0.39
100.00 0.08 0.08 042 | 024 | 030 | 048
10.00 029 | 0.12 | 0.21 0.18 0.15 0.15
1.00 0.15 0.16 | 029 | 0.09 | 0.04 | 0.06
0.10 0.10 | 020 | 0.13 0.07 | 0.05 0.13
0.01 0.10 | 0.12 | 0.11 0.07 | 0.16 | 0.01
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were taken in plasma generated from bl ood of two
donors drawn on heparin or EDTA anticoagul ants. Table
wQ@2009/Tsdabe 2b) Table 3 : Sensitivity of cytoki nBCT/EP2009/057146

determ nation; Lower limt of detection and | ower
limt of quantification Tabt¥-4 : Coefficient of
variance (CV) for analysis of PTX3 (table 4a) and

Table GOt Bydetdobeandikd PRXSesiction acr oss donors and
concentrations (0.1 to 200 ng/m ). (SD = Standard

a) devi ation) Table 4a) Table 4b)Table 5: 2hr-Rel ease of

TNF-a, TFN-g, PTX3 and negtro ctiyation Tabtes
Syndgisl®Canpat h(r) - i nduced“F -I}aoﬁgljls%f ¥ahl e 5. 2:
(ugbanpath_- i ell | EFN-lg secrBoheimTable 5. 3: Chopeath
- i nduceMepTX8 sevPetijonTdédne 5. 4: SBanpat hMepni nduc 88
20080t r opp.00 act i 132 onTabl7éd85. 5: Gr.ihocl onéd.PY-i ndudéd
100R6- a| sekdetion®aBl e 5. 63.26rt hocl@a@(r) -i holeGed| | FN4§

16@Er et i @r¥Rabl e 5.58: Ort hocd7ong -igmgkiced PBXF secreppon
1gecr et 1 grg7ot | Pl g3/ ng/ E”,I)Z,él“T;(”OSW 'I‘ ) §9NOT |4 0.19
00O S ehel ’””0‘42 a7l 1o lg 4 o045 Sl o5 9F- 2L 29288
G A S P TR O -
b)
Synagis ® Secretion of PTX3 (ng/ml)
Donor 1 Donor 2 Donor 3
(ug/ml)
1 2 3 1 2 3 1 2 3
200.00 837 | 2590 | 7.71 17.16 | 18.18 | 15.90 | 14.03| 14.58 | 13.37
100.00 1797 | 6.36 6.97 13.05 | 13.01 | 13.72 |110.29| 10.95 |11.17
10.00 15.33 5.56 5.75 1242 | 1246 | 12.83 | 7.09 | 6.95 | 6.55
1.00 5.45 6.17 5.97 1194 | 11.56 | 13.14 | 6.64 | 6.80 | 6.42
0.10 5.64 6.48 6.07 1129 | 11.24 | 11.28 | 564 | 6.11 | 6.02
0.01 5.93 6.53 6.44 10.76 | 11.67 | 10.85 | 698 | 7.38 | 5.28
9)
Synagis ® Secretion of PTX3 (ng/ml)
(ug/ml) Donor 4 Donor 5
Mean SD Mean SD
200.00 38.94 3.62 19.33 2.83
100.00 28.17 1.42 12.66 0.27
10.00 19.27 1.77 10.32 1.64
1.00 17.51 1.19 8.13 0.77
0.10 17.48 1.46 8.02 1.09
0.01 17.80 1.45 7.75 0.51
d)
Synagis Secretion of PTX3 (ng/ml)
® Donor 4 Donor 5
(ug/ml) ™7 2 3 1 2 3

200.00 | 38.95 | 42.56 | 3532 | 22.40 | 16.82 | 18.77

100.00 | 27.79 | 26.97 | 29.73 | 12.41 | 12.63 | 12.93

10.00 17.25 | 20.00 | 20.55 | 8.83 | 10.06 | 12.07

1.00 18.11 | 16.14 | 1828 | 742 | 895 | 8.03

0.10 17.67 | 1885 | 1594 | 6.82 | 894 | 831

0.01 18.87 | 1838 | 16.15 | 7.28 | 829 | 7.66
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1.00 41.94 42.89 54.80 18.10 18.65 21.78 0.10 27.07
28.19 29.43 7.40 7.56 7.74 0.01 19.46 17.69 19.40 8.42

wQ@2009/173198Tabl e 5.8: Othocl one(r)-induced neurCDPPL0NI/N057146

activationTable 5.9: Synagis(r)-induced TNF-a

secretionTabl e 5.10: Synagi $3&c)-i nduced I FN-g

secretionTable 5.1 1: Synagis (c)-induced PTX3
Table S€lQr Symagiskabldac&l dedtroplihagivafion - i nduced neut rophi |

activationTable 6 :

PTX3 Threshold estimati onCl ai ns 1.

a) An in vitrlo et hod for assessing the irmunogepi cigy of
a compound of T nterest | teps of 7 a
Synggis®i di ng a whol e bl ooﬁﬁigﬁﬂl’fsgn‘aﬂ & qgi d bl 003‘1 VAS
(ugaposed t o Doabdl conpaund, bonerskuri nglt he | Boadr bf
entraxMea in <Pd sanp¥ean arld c$Dconpar Megnt he  SD
20008sur ed-30evel OR4pent r aXiGd 3 (wi thdh cont 3®R3 2| Thao
100000hod acdor di ng.420 cfl ai 08 where.dt he PIX78 | evel.58s
100@Rasur ed 33n t hegwlpasne og.sser um optai neéd fgem the 1.86
10001 €| bhapd sanpl. 3. Thgonetihoqy agcordingsso clapBpT
0J0, 2| VARSI Uq WOl e Blgod [COMpSSEY i 51~ 73 g9
a afit— 1T e U €CO "y ] L,
Omﬂm %333 b a@*ﬁé coRpH égs n M.%.f CO'g"ﬂilf]\6l 5 TAL
net hod according to claim3 or 4, wherein the
anticoagulant is heparin. 6. The nethod according to
any one of claims 1 t@IblIbwpesgeiatiohli)i ncubati on of
Syna%)ﬁ%l e bl 00f SaMPI & Wi T a CORpRynd Of 1 Mteresy, has
(Hg@tlhrleul Wi L|||2|| 4 II%UI S dlll et € ¢qol i3t:‘L,Li nmof—the 3
bl-eod He- The—re acCorai-ng—1o anyrene e
20000, 4°4,”7f04ﬂ13 whekSi s ]{7‘ el b okt J4fdB L ‘3754 38.08
100.00 4.94 293 n.c. 7.16 3.09 498 13086 31.52 |26.84
10.00 2.33 2.33 n.c. 4.53 3.89 223 |1843] 17.24 |20.88
1.00 3.67 1.67 6.41 3.80 4.99 3.50 |15.01| 15.08 | 19.47
0.10 2.27 2.40 4.34 4.69 4.19 2.06 |15.01] 1490 | 8.21
0.01 3.07 1.80 2.87 3.51 4.15 3.39 [13.02| 17.86 | 14.59
c)
Synagis® CD11b upregulation (%))
(ug/ml) Donor 4 Donor 5
Mean SD Mean SD
200.00 18.63 3.13 17.81 2.04
100.00 13.78 1.22 14.07 3.27
10.00 10.65 1.09 10.25 1.04
1.00 8.58 2.11 9.42 1.16
0.10 7.59 1.07 7.71 1.16
0.01 7.48 1.03 8.35 0.91
d)
Synagis® CD11b upregulation (%)
(ug/ml) Donor 4 Donor 5
1 2 3 1 2 3
200.00 18.70 | 15.46 | 21.72 | 19.73 | 18.04 | 15.66
100.00 13.17 | 1299 | 15.18 | 17.35 | 10.81 | 14.06
10.00 1191 | 996 | 10.08 | 9.05 | 10.75 | 10.95
1.00 10.95 | 6.90 7.89 8.09 | 10.16 | 10.02
0.10 7.77 6.45 8.56 6.40 8.14 8.59
0.01 7.61 6.40 8.44 7.80 7.84 9.40




i ncubated with the conpound of interest for 30 m nutes

to 24hours. 8. The nethod according to any one of the
Web@ons3198to 7, wherein the | evel of pentraxi nPGI/EB2009/057146

measured wi th Enhanced Cheni | um nescence ELI SA. 9. Use

of PTX-3 for determning the3%i sk of a conpound of

interest to induce a cytokine release syndrone in a

human bei ng. 10. Methods and uses substantially as

Table BePEXD Thedsabl desatidrbed especially with reference to
t he foregoi ng exanpl es.

PTX3 (ng/ml
Synagis® (ng/mD)

Donor
(ug/ml)

1 2 3 4 5 6 7 8 9 10 [Mean| SD

200.00 [14.00(17.0813.99(38.94]19.33|57.30|30.58|14.15|16.37|14.08|23.58|14.52

100.00 [10.43/13.26|10.80(28.17|12.66|50.59|18.84|12.08|14.49| 8.96 | 18.03|12.72
10.00 | 8.88 [12.57| 6.86 |19.27|10.32|46.38|14.32/10.14| 7.99 | 6.73 |14.34|11.89
1.00 5.87 (12.21] 6.62 |17.51| 8.13 |44.83|13.03|10.16| 7.15 | 6.53 |13.20|11.71
0.10 6.06 [11.27| 5.92 |17.48| 8.02 |44.97|12.38| 9.42 | 7.29 | 5.63 |12.84|11.87
0.01 6.30 (11.09| 6.55 |17.80| 7.75 |44.16|12.17|10.18| 7.20 | 6.07 |12.93|11.56

All concentrations mean and SD 16.40| 4.51

Mean + 2 SD 25.42
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Claims

1. An in vitro method for assessing the immunogenicity of a compound of interest

comprising the steps of:

a) providing a whole blood sample, wherein said blood was exposed to said compound,
b) measuring the level of pentraxin-3 in said sample, and
c) comparing the measured level of pentraxin-3 with a control.

2. The method according to claim 1 wherein the PTX-3 level is measured in the plasma or

serum obtained from the whole blood sample.

3. The method according to claim 1 or 2, wherein the whole blood comprises an

anticoagulant.
4. The method according to claim 2, wherein the plasma comprises an anticoagulant.
5. The method according to claim 3 or 4, wherein the anticoagulant is heparin.

6. The method according to any one of claims 1 to 5, wherein the incubation of whole
blood sample with a compound of interest has started within 4 hours after the collection of the

blood sample.

7. The method according to any one of claims 1 to 6, wherein the whole blood sample is

incubated with the compound of interest for 30 minutes to 24hours.

8. The method according to any one of the claims 1 to 7, wherein the level of pentraxin-3 is

measured with Enhanced Chemiluminescence ELISA.

9. Use of PTX-3 for determining the risk of a compound of interest to induce a cytokine

release syndrome in a human being.

10. Methods and uses substantially as herein before described especially with reference to

the foregoing examples.
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