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WD 2005/ 074607 PCT/ US2005/ 003225 METHOD OF TREATI NG
HEMOLYTI C DI SEASE RELATED APPLI CATI ONS Thi s
wWiPRbd/Fddohon claims priority to, and is a peywys200sw03225
continuation-in-part of, US. Patent Application
Serial No. 10/771, 552, fil ed February 3, 2004, the
entire 5 disclosure of which is Incorporated herein by
this reference. BACKGROUND Technical Field This

di sclosure relates to a nethod of treating a henolytic
di sease 10 such as, for exanple, paroxysmal nocturnal
henogl obi nuMETHOBIOF TREATING $HEMOEYEIC DISEASEH npound
whi ch binds to, or otherw se bl ocks, the generation
and/or activity of one or nore conpl ement conponents.
Background of Related Art 15 Paroxysmal nocturnal
RELAXED BPPLICATIONSIH' ) is an uncommon bl ood disorder
wherein red bl ood cells are conprom sed and are thus
dest Thigagplication clalms ptigrity tta and &r aredntinadtidyl-ineparoef] UsSS.
PNH results froma nutation of bone marrow cells
Pregerit | Aippligation Sofiel ide.may 211,582, filbd deboranpB, 2(00dothecutires .
‘More specifically, PNHis believed to be a disorder
didcidsarasfogtictelsiiccosparatedididrain b thisveferengé.ve rise to

di stinct popul ations of mature blood cells. The basis
of the disease appears to be somatic nutations

| eading to the inability to synthesize the
BACKGROUNIDOsphat i dyl i nositol ("GPlI") anchor that is
responsi bl e for binding WO 20051074607

TRChhiLEFIEI8/ 003225 2 proteins to cell nenbranes. The
nmut at ed gene, PI G A (phosphati dyli nositol can

cl asFhig)disckmsudemeldtes tdhemxtholdrad trestingza hertolytie dé

several different nutations, varying fromdel etions
such psj fot examale, pmsxysﬁNﬂ-hMume&ﬂnmmﬂa/ﬁ“E’NHf)oby

conpl ement proteins and this sensitivity '
administering a compound which binds to, or otherwise blocks, the generation

and/or activity of one or more complement components.

Background of Related Art

Paroxysmal nocturnal hemoglobinuria (‘PNH") is an uncommon blood
disorder wherein red blood cells are compromised and are thus destroyed
more rapidly than normal red blood cells. PNH results from a mutation of
bone marrow cells resulting in the generation of abnormal blood cells. More
specifically, PNH is believed to be a disorder of hematopoietic stem cells,
which give rise 1o distinct populations of mature blood cells. The basis of the
disease appears to be somatic mutations leading to the inability to synthesize

the glycosyl-phosphatidylinositol (*GP1”) anchor that is responsible for binding
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5 occurs in the cell nenbrane. PNH cells are deficient
in a nunber of proteins, particularly essential

wotRkenagnt -regul ating surface proteins. Theggws2005/003225

_ conplenent-regul ati ng surface proteins include the

decay-accel erating factor "DAF") or CD55 and.
prateins dmcell meinbranes. Bhe rudaled gene,iG:A (phosRbatidyliposipl g
PNH i s characterized by henolytic anemia (a decreased
ghsab elasse ) residesinths %@éromsp@e, am!ecmdwaysi-"ﬁ!ﬁfﬁbd'{f%fﬁet
presence of henoglobin in the urine particularly
rewtatitnst varying frop delgtiong)to paintimutations-obi neni a (t he
presence of henoglobin in the bl oodstrean). .
PNH RNH ¢azisesiaisausitivide camplemenh prateins apgh s sensitivity
paroxysnms, which are defined here as incidences of.
cdauts-it tlecseldnambrane. PNEheslly are deficiant in & gugber ¢f proteins,

i ntravascul ar destruction of red blood cells by 15
pectiquleslymssentiahpempanent-eatiating swfareRrateinsnd AR | ude
dysphagia, fatigue, erectile dysfunction, thronbosis
complersentrreguiatingsiviace proteins includedhe foeaysacealerating fgctor
from henol ytic di seases causes |ocal and systemc
(FDAF) or G058 and n@mbrane inhilitey of nepetivgrlysis EMIBL 2 25 €DgP-
free henogl obin. Free henoglobin is a very efficient
scav@Nbis chara@rized by hamobtic apemisna deceaaged ppmbetof rog
of NOin the non-erythrocyte conpartnent and a 106
hloorbeells), hemoglabinuriai(the peesenae ohbemogipbladR thegiinRo ¢ han
that for oxygen. The occurrence of intravascul ar
peatiauliaryi evidsht efterguanping) candhiemaegiobingmia (e RIBSRNGP 9hi n
to conpl etely deplete haptoglobin, Once tg;@capa it
ramagiotin incihe blasidetearmla ENKelcted ribiidhisare PR da fav
consunption of endogenous NO ensues, For exanple, in a
paroxysms, Mhichfare definprhere pa indasnees of @,a'%'ﬁe'ﬂr%ga)’ﬁﬁH,
where LDH | evel s can easily exceed WO 282?/074 o7
Ramolytiz gogmniaigdesto lstravascgléf degtaiciion ot ref Blapd cofig by s,
free henogl obin would |ikely obtain . centrations of

co
cpraplement egrpongnise e REQIEGWD ISYMPEARS Wﬁi”ae gysppagia,

sonewhere between 0.7 to 1.5 %I of he nq] of)i n
aipen eregileodysfunstion Shegbesisang %‘%"W’éf"b$ NaRF-excess

of free henogl obin woul d be_gg_nerat ed. ce thg
¢ diseases causes local and systemic

capadﬂqryolmis resulting from hemolyti
nitric oxide (NO) deficiency through the release of free hemoglobin. Free
hemoglobin is a very efficient scavenger of NO, due in part to the accessibility
of NO in the non-erythrocyte compartment and a 10° times greater affinity of
the heme moiety for NO than that for oxygen. The occurrence of intravascular
hemolysis often generates sufficient free hemoglobin to completely deplete
haptoglobin. Once the capacity of this hemoglobin scavenging protein is

exceeded, consumption of endogenous NO ensues. For example, in a setting

of intravascular hemolysis such as PNH, where LDH levels can easily exceed
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5 henogl obi n reabsorption by the kidney proxinal
tubul es is exceeded, henoglobinuria ensues. The

w6 hfdgasRf free henogl obin during intravasGgrakioes0o32zs
henol ysis results in excessgive consunption of NOwth
subsequent enhanced snooth nuscle contraction,
vagstirnentitelriroitnalievets) fiebdesioglobircwouldtikely obtain
aggregation. PNH-related norbidities associated with
chizataiemgofiys byl .6 G1.h8imog haplioglobimadancmhalitd spmavhergi n,
erectile dysfunction, esophageal spasm and
betwasnm? its 1.5 dieof hathogiobioy depending ani toe hepptoglebivl ajlelype, a
normal 'y includes hematol ogic, serologic, and urine
l4rgs lexcessaifios| hegioglobirswsuld belgederatad. Qe thacaparityfof t he
bl ood snear for norphol ogic abnormalities of RBCs (to
haaicpliobimmabaorptitn oythe Kidheypdostitnel tubules iscaveaedast, t he
reticul ocyte count in whole blood (to determ ne bone
heeogiobiraiarEnseed. | Tire eteasBBEfroe henogiBbinalusing intvayasaylar
include |l actate dehydrogenase (LDH, w dely
HegidysisTediilts inraXcésshe doasurgbtidsi of NG edithwiubiséquent enhanced
performed) as a direct nmeasure of henolysis. LDH
sneocth mustle cohkactionpvesecaristridtion sind pldeletactivation: angy
organs, can be useful in the diagnosis and nonitoring
@yQreafatipn; PdiM-solated mothiditibs/associaidwith §Orssavending st s

i nclude bilirubin or haptogl obin, as neasures of
Heneslabdnvinchude dibdominal pain,arectiie dysfunation,esophageal spasm,
respectively. Urine tests include bilirubin,
drelntbeinsbessisn, and free henogl obin, and are generally
used to nmeasure gross severity of henolysis and for,
di f f Fherabaratopnevaluation pbiversolysia noweallydnaludeshomatelegic,
etiol ogies of henolysis rather 25 than routine
sapolbgioy anthurirfe testsp Hesiadologla tasteinclugdgen examination pibe
(i.e. cell WD 2005/074607 PCT/US2005/ 003225 4 bound)
esghesi for mamholegiccabmormalities of BB (ta dajoining sayfation)e
determ ne the extent of any acconpanying anema .
arat the madsaireroent of theastiowoayte ¢aambinwhale blged (tjdelermine
se. Steroids have been enpl oyed as a therapy, for
beneohgirow cdinpeasadion erdABC loss). Serologic tests include lactate

dehydrogenase (LDH; widely performed), and free hemoglobin {not widely
performed) as a direct measure of hemolysis. LDH levels, in the absence of
tissue damage in other organs, can be useful in the diagnosis and monitoring
of patients with hemolysis. Other serologic tests include bilirubin or
haptoglobin, as measures of breakdown products or scavenging reserve,
respectively. Urine tests include bilirubin, hemosiderin, and free hemoglobin,
and are generally used to measure gross sevetrity of hemolysis and for
differentiation of intravascular vs. extravascular etiologies of hemolysis rather

than routine monitoring of hemolysis. Further, RBC numbers, RBG (i.e. cell-
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5 may be effective in suppressing henolysis in sone
patients, although long termuse of steroid therapy
woobd/Peoany negative side effects. Affli ceetus200s/003225
patients nmay require bl oodi transfusions, which carry
risks of infection. Anti- coagulation thera na | so
boand)deaiagiabin, @ng hetnatacribaregenerally pedemead o BVBU%%‘ e

marrow transpl antati on has been known to cure PNH,
extonbokany dsoompanyinghanainarathenen as& peasie pbhemolytic
difficult to find and nortality rates are high wth
astivity pereeedure. |t woul d be advant ageous to provide a
treatnment which safely and reliably elimnates and/or
| i mi Sterdidsrbave besruerplayeskas a themapyfoplpmolyticidiseases and
effects. 15 Summary Paroxysmal nocturna
rhayhioey bftsitive: in sUppraisiTg)hemelysis in semedabipts; althoypl longe s
are treated in accordance with this disclosure using a
termmpsaiofcsterald therapy eawies many negative side effede |Afflictrd
generation and/or activity of one or 20 nore )
patients enayreqdicnblone transfusiong, abich aamyishs gkinfegtion ganti-f o
exanpl e, antibodies which bind to or otherw se bl ock
coagulgtiorethatapymayhaise be seauired tg preventdieodyslotfgmaation.
conpl ement conponents, such as, for exanple, an
Bowtei rhaxtigw trapsplantaiion hasteep kepwndo swgfuidfrowayer, pgne
particul arly useful enbodi ments, the conpound js an
rairow GHitchesiase ofters very difieuitite nd and markaiity rates m%'ﬂhg of
25 h5GL. 1-mAb (ecul i zumab), h5GL. 1-scFv (pexel i zumab)
wittdsushipgecedyrst | onal WO 20051074607 PCT/ US2005/ 003225
5 fragnents of h5GL.1. It has surprisingly been found
t hat ltweslghbe edvantagaaus de proyidg\a 'a%aﬂ“ﬁﬂm&eﬁéﬂf@ 3 ¢ he
PNH subj ect within 24 hours of adm ni traé&@n qJ t he
rebiaiyp alidinatesangios lipite hemelyliv gispasqss sug afiq freir
reduced within 24 hours of adm nistration of the
und as indicated by resolution of

Summary

Paroxysmal nocturnal hemoglobinuria (“PNH") and other hemolytic
diseases are treated in accordance with this disclosure using a compound
which binds to or otherwise blocks the generation andfor activity of one or
more complement components. Suitable compounds include, for example,
antibodies which bind to or otherwise block the generation and/or activity of
one or more complement components, such as, for example, an antibody
specific to complement component C5. 1n particularly useful embodiments,
the compound is an anti-C5 antibody selected from the group consisting of

h5G1.1-mAb (eculizumab), h5G1.1-scFv (pexelizumab) and other functional
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5 henogl obi nuria. The conpl enent -i nhi biting conmpound
can be adm ni stered prophylactically in individuals
Waoossbssohave a henol ytic di sease to prevenperusaboshed2ss
prevent the onset of synptans. Alternatively, the
conpl ement - inhibiting conpound can be adm ni stered as
fragrhenta pERSG T 11 ddiassnmrisingly beenifoundthalthe pesgeat inethodag
synptons of a henolytic disease. In another aspect, a
previde dmpfovementsds thegPNH subjecwithin 3 hgars of aaspinisteatipn of
sensitive type Il red blood cells and therefore the
thetcaimpoenid.b Fooakampis, Ihemwlysis i significantlysaducsdswithin 24
with a henmolytic disease is contenplated. The nethod
bourp iof adrainisthation st the compaundapivdisategilyorsduliansoft o or

ot herw se 15 bl ocks the generation and/or activity of
beveoglobinori' conpl enent conponents to a patient
afflicted with a henolytic disease. By increasing type
|11 rEk cdnhpierdentdhhibitiog compeyneheasie @%@Iﬁlsij ati gue
and anem a al so can be alleviated in a patient
pfdphilattizallyint individhaladhgwi to bidvecmbemolylic giseasgria Prrvent,
aspect, the present disclosure contenplates a nethod
of hel@ preventibeionget:f symptoms. aﬁﬂﬂnﬁaihfeld%tcﬁm'qw ytic
di sease | ess dependent on transfusions or.
inhibitirfguesimpround denp ba adinigigresis miherapeutigreginemsaind t o
the subject, the conpound being selected fromthe
indiviguat expsriencing syhptomsmf ehrairelyiiidiseasend to one or
more conpl ement conponents, conpounds which bl ock the
gener ntanothes hispand, methodof nsmssngdhe PEPepiPRit s and 25
compounds whi ch bl ock the activity of one or nore
complesrent sonsitivedyrsnillged YoodGels @'ﬁﬁ@gqefore the total red blood
PCT/ US2005/ 003225 6 It has surprisingly been foun%
chihcoynin @ pationt afflicted with ademehttic isepsa iseontamplaigdn dB
in accordance with the present methods. Unexpectedly,
medhed carmprises adeiistadng @ cempownd whirh bisyds &3y0f (ﬁhgfeﬂﬁe
enbodi ments for twelve nonths or nore, |on Qﬁ¥ond
tiosks e grnpration @andips petivily of eae pr Hete mm%meﬁqc ponents

to a patient afflicted with a hemolytic disease. By increasing type lll red
blood cell count, symptoms such as fatigue and anemia also can be alleviated
in a patient afflicted with a hemolytic disease.

In yet another aspect, the present disclosure contemplates a method of
rendering a subject afflicted with a hemolytic disease less dependent on
transfusions or transfusion-independent by administering a compound to the
subject, the compound being selected from the group consisting of
compounds which bind to one or more complement components, compounds
which block the generation of one or more complement componenis and

compounds which block the activity of one or more complement components.
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5 ot her enbodi ments, transfusion-independence can be
mai ntained for two years or nore. Treatnent for six

WdobGorsigy Nore is required for the eval uat p&fuebosnosazs

_transfusion_ i ndependence gigven the long half life of

red blood cells. In another aspect, the present

Hhas soprisiagly debe fpindttieat patiemts lcanl befrendeded transfision-a
nitric oxide (NO inbalance In a subject by
independentini avgordancowittothechregent rethsds; Yoexpactesllys onpound
bei ng selected fromthe group consisting of conpounds
trimisttsitn-independenee oan he maintainpd énsome embpdimentssor twelve
compounds whi ch bl ock the generation of one or nore
monthisamemire, longpeyoaditse $20idayiifp cyeld of v kivodtallsk In he
activity of one or nore 15 conpl enment conponents. By
othdtiembgditreats, fransfusién-inddpéndende cah be maintainpd éardwo

nmet hods reduce the anount of free henoglobin in the
imbars a6 trioes.NT reatmeard lbyr siX montha o myres isrraquiresiier theof

nitric oxide (NO. In particularly useful

evdingtioneot transfidoh ovdependesice given ties loog dalf ifecof abdhblopdr e
is aresolution of synptons attributable to NO

daelfsi ci ency. 20 I n another aspect, the present

di scl osure contenpl ates a nethod of treating

t hr onlinGsvother aspedt,thé presettydisalvsun cordempligtes ameiwded t o
the subject, the conpound being selected fromthe
treating = oitvidi cidenlQ¥fimbalapeal indssukject by agministedndae or
nore conpl enment conponents, conpounds whi ch bl ock the
gempourid torthe sulljedt, the compoundbeihg selacted diepothearevpand
compounds which 25 block the activity of one or nore
comgistingarh compowatsaviiich bindi®0nso0MaGsomplement components,
PCT/ US2005/ 003225 7 In another aspect, the present
dempbarxis which hlodinihieageperationsf parioomore gamplementf at i gue
in a subject afflicted with a henol ytic di sease by
sdmpahesite anch gompoursispdichobloek thaactivity) of ene of Mere¢ onpound
bei ng selected fromthe group consisting of conpounds
whinplenisnt domporants. By resieing dheplysisehredddegsherdlst te present

methods reduce the amount of free hemoglobin in the bloodstream, thereby
increasing serum levels of nitric oxide (NO). In particularty useful
embodiments, NO homeostasis is restored wherein there is a resolution of
symptoms attributable to NO deficiency.

In another aspect, the present disclosure contemplates a method of
treating thrombosis in a subject by administering a compound to the subject,
the compound being selected from the group consisting of compounds which
bind to one or more complement components, compounds which block the
generation of one or more complement components and compounds which

block the activity of one or more complement components.
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5 conmpounds whi ch bl ock the generation of one or nore
conpl enent conponents and conpounds whi ch bl ock the
Wolkbosiotdbe0f one or nore conpl enent conponesiras2doioeszes
anot her aspect, the present disclosure contenplates a
met hod of treating erectile dysfunction in a subject
af f | ircassihevi dspeet, thempésenit disdibseraentsnplates a method of
adm ni stering a conpound to the subject, the conpound
thwiting fatiglie irt 2 sulbjectraiflitted with ahermoigticsdiseage by asinipigienoa
whi ch bind to one or nore conplenment conponents,

L eomsoUndto te subjdut,ahé compoyrehinaing salacted fromdhe gravpr e
conpl ement conponents and conpounds whi ch bl ock the
@bkisting §f caimpouads whichitire tocmel axmeote compispanh campaets,
anot her aspect, the present disclosure contenplates a
doRigaids ivhichridedk the gabatatiomefl oneairmara camplenjant t
afflicted with a henolytic disease by admnistering a
copnpEments dnal donepoinds which bidols the agtivity of one eignete ect ed
from the group consisting of conmpounds which bind to
cumplémentzotnpobepiseent  conponent's, compounds whi ch

bl ock the generation of one or nore 20 conpl enent
conpadn ansihesaspect thopresant\disciisute cartemplateg @ metheg obf
one or nore conplenent conponents. In yet another
nediingtersdtiedysfurstion inda subljest aifticted wita aemaldicdiseass by
of treating a subject afflicted with a henol ytic
sdrmistaringya esnpouinsitte thengbjet, tve compountbhaing egtpiethfram
known to increase hematopoiesis (for exanple, either
thy Réubcarsisting opcardpatrids whiaki bind teeenenef BererpoRplgment
destruction or elimnating stemcell WO 2005/ 074607
BSimpdIRRe) BomPaanss wisich block e gampration @b AP ABEPEH wi t h
2) a conpound selected fromthe group consisting of
camplomedboochpartents antl ecompsieds whigblodkshe R of o6 or
conmponents, conpounds which bl ock the generation of

aoee compiementcompanedt® conponents and conpounds whi ch
bl ock the activity of one or nore
In another aspect, the present disclosure contemplates a method of

treating abdominal pain in a subject afflicted with a hemolytic disease by
administering a compound to the subject, the compound being selected from
the group consisting of compounds which bind to one or more complement
components, compounds which block the generation of one or more
complement components and compounds which block the activity of one or
more complement components.

In yet another aspect, the present disclosure contemplates a method of
treating a subject afflicted with a hemolytic disease by administering: 1) one or
more compounds known to increase hematopoiesis (for example, either by

boosting production, eliminating stem cell destruction or eliminating stem cell
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5 conpl enent conponents. Suitable conpounds known to

i ncrease henatopol esis include, for exanple,

wb e§eb oy | NTunosuppressants (such as, cyQcaaRsvos/iuBs22s
anti-coagul ants (such as, sarfarin), folic acid, iron
and the like, erythropoietin (EPO and antithynocyte
inflilsitian)iimcgmiiGationawith 2)amporopgund selgctastiremn thengropp EPO
derivatives, and darbepoetin alfa (comercially
cansistirgodfeompousdswhick bindrty ohe ormareomplerment corrnneatse
OCaks, CA (Aranesp(r) is a man- made form of EPO
compoundsiwhioh Bleick theegarmmatioarof ona pymoeH@MRlemest by
reconbi nant DNA technology)). In particularly useful
cenipodemts and comppyndsrwinich block therrdyity of cpergidite known
to increase hematopoiesis), EPO derivatives, or
ctenpiisserd compahdrds.nByitdide cempolnss knewn taine@RBP nat i on
with an 15 anti-C5 anti body sel ected fromthe group
heovetomxtiésisginciiidé, S Glexanmphs,, stérsids. immmﬂsup@rﬁﬁﬁmgﬂch as,
functional fragnents of h5GL.1. In yet another aspect,
dyblesporing,canti-adagelantsu(sechoam warfpringt Yic acideif¢bandihe like,
treating one or nore synptons of henolytic diseases in
axytbrdppiatin (BRO) and artithymogyte globuindATG)mntilymphogten| ood
cells of the subject's total red blood cell content 20
dlsbulin ¢AL@), ERtaderivativas: Rod dadepoetin aliq (comemengialty avgijable
admi ni stering a conpound selected fromthe group
asohranesp® fpno Amgenpinan dbovaangOakengA(8ranesp ols afpaR-

conpl ement conponents, conpounds whi ch bl ock the
rgadefosmiod EPEX prorlucastin Ghinase hemstas oxary (E6IR) s8ERPY and
conpounds whi ch bl ock the activity of one or nore
recopbipartPNA tegboolegy)d., Insparticulastyisafi embpdignents,

adm ni stered WO 2005/ 074607 PCTI US2005/ 003225, 9 one
aythrapoistin{ERS) (ecrapeunddmews to mr@semﬁ&mwwoﬁﬁ t o

i ncrease hematopol esis, such as EPQ, EPO derivatives,
darivetivesepiodarbepastin alifa mayhe adsmpisieeed iggemhinatiogwith an
present disclosure contenplates a nethod of tre%{ [ Fg
anieC anvhady selpaisddram e grevp Peasisting P& BRGE bd-MARNSGT.1-
subj ect having a 5 platelet count above 40,000 per
ﬁ@ﬁﬂﬂi@l@f,fuwgowmaﬂm&%ﬁ@eé-1conpound

In yet another aspect, the present disclosure contemplates a method of
treating one or more symptoms of hemolytic diseases in a subject where the
proportion of type 1l red blood cells of the subject’s total red blood celi content
is greater than 10% before or duting treatment, by administering a compound
selected from the group consisting of compounds which bind to one or more
complement components, compounds which block the generation of one or
more complement components and compounds which block the activity of

one or more complement components, said compound being administered
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sel ected fromthe group consisting of conmpounds which
bind to one or nore conplenent conponents, conpounds
whi:eddndspCk the generation of one or nore KGaRRhAOSBIES
conmponent s and conpounds whai ch bl ock the activity of
one or nore conpl enent conponents, said conpound being
aloive ori istcombihalién witlo oe or more campoundsikopwinia RC@ase or
more conmpounds known to increase hematopoiesis, such
e diGmiedinGude s ERQ, BPE) deivatives; op dabppoetinialfa. | n yet
anot her aspect, the present disclosure contenplates a
net hdnlyetfanothee aspacd, the prasenhdisclosiyepeiamplatess method of
henol ytic diseases in a subject having a reticulocyte
teamting oab ov maBdsymiomsef heirotytic disbasesdiiarfublest hawinta
conpound 15 sel ected fromthe group consisting of
piatefed courtt abbive #0,000 ot micoolteroby administerings eareprund
conmponent s, conpounds whi ch bl ock the %generati on of
suierted fromdhe grooppbosisting of cepypoundsswhinki bingip @0AQE MA@ ch
bl ock the activity of one or nore conpl enent
conplement componedtsceampannds wichdgolocktha igeneratien okaney or
in conbination with one or nore conpounds known to
mbre emsgleBentuomponpols esidsompouhdsawhipiPblock e activity of
derivatives, or darbepoetin alfa. Brief Description
aie oireoiercompierserticgipenants, saishepempousiddgingadipinistered
paraneters of henolysis nmeasured during treatnent of
albhe paini combination withionarar imars camppwisknowp 1o g87a§94607
PCT/ US2005/ 003225 10 Figure 1 B graphically depicts
béreatopbiesis, aichtasEROERO Wetivatiyas, st dartepostimilidody on

| act at e dehydrogenase (LDH) | evels. Figure 2 shows a
ur i ndnyet anotiseraispecicthp pseseanbdispiasurg coptemplaies A Batocf
par oxysm of henogl obinuria in PNH patients. 5 Figure 3
treatinogmeiy nedre spaptentsceftashasmolidia disoasas in 2 puiectaViBI Gh
patient paroxysmrates, as conpared to pre-treatment
redicelocyteicguntabove BB s Ol pphiEes R gHEWNIBeNNeN-CHRPPHIt s
and neasurenents of _

selected from the group consisting of compounds which bind to one or more

complement components, compounds which block the generation of one or
more complement components and compounds which block the activity of
one or more complement components, said compound being administered
alone or in combination with one or more compounds known to increase

hematopoiesis, such as EPQ, EPO derivatives, or darbepoetin alfa.

Brief Description of the Drawings

Figure 1A reporis biochemical parameters of hemolysis measured

during treatment of PNH patients with an anti-C5 antibody.
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henogl obi nuri a, dysphagi a, LDH, AST, pharmacokinetics
(PK) and pharmacodynam cs (PD) reflecting the

| WoBss@las07and positive effects of the 10 preggnis2o0smoazzs
met hods on henol ysis, synptns and phar macodynani cs
suitable to conpl etel y bl ock conplenent. Figure 5
gr aphFiguré yB geapihicatly tagicts tieeffoch bf teatmetbwithan Boiit{5
dosi ng schedul e on henogl obi nuria over tine. Figures
Gentibody Giblaztate defypigenaspiiDH)devstsz nunber of
transfusion 15 units required per patient per nonth,
pri or Figur@fdhows angne colat seaa devisdd tarmonitoer thedacidence of
anti body: Figure 6a depicts cytopenic patients; and
Fpagonysmiodf heenmigichinuriadm Pbiyt patientsc pati ents. Figure 7
shows the managenent of a thronbocytopenic patient by
adm niFigues Briga graphiof itheOsifests ofesuljzunrab teaaimbnis oo patipnt
(EPO). 20 Figure 8 graphically depicts the
pleroXysNOEiesa as compéredio pre-ires@hentnatésbody. Figure 9 is
a chart of the results of European O ganization for
Res ealFijuradchdws atine sampibs GhRNHrpatjentstandmmessucaments of
("EORTC QLC-C30") conpleted during the anti-C5

t renaglobinizi, dysphagdiay EBE| A§T cphwinnagoldietics {RK) @8l | ssues.
WD 2005/ 074607 PCT/ US2005/ 003225 11 Figure 10 is a
cptaartacedynatricsgPD) esfletfingthe imediate argipesitivetsiiggts of the
treatments on adverse synptons associated with PNH.
OerbsbriteobtBedscon araysis, symptomaarthpharmasbdinamics slitgbledo
to a nmethod of treating paroxysmal nocturnal
haomapgjeiely bionki confplétiefit) and ot her henol ytic di seases in
manmal s.  Specifically, the nmethods of treating

henol yRigure &i grephieally dapictsithe effectof shﬁlﬁé@mlh@ﬁmmg

i nvol ve using conpounds which bind to or otherw se
b¢cheduletom hemoglobinuria over time.

Figures 6a and 6b are graphs comparing the number of transfusion
units required per patient per month, prior to and during treatment with an
anti-C5 antibody: Figure 6a depicts cytopenic patients; and Figure 6b depicts
non-cytopenic patients.

Figure 7 shows the management of a thrombocytopenic patient by
administering an anti-C5 antibody and erythropoietin (EPO).

Figure 8 graphically depicts the phannacodynamics of an anti-C5
antibody.

Figure 9 is a chart of the results of European Organization for
Research and Treatment of Gancer questionnaires ("EORTC QLC-C307)
completed during the anti-C5 therapy regimen addressing quality of life

issues.
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generation and/or activity of one or nore conpl enent
conponents. The 10 present nethods have been found to
R @®¥oslera&or pri sing results. For instance, lpef®kisdiddizs
rapi dly ceases upon adm ni gtrati on of the conpound

whi ch binds to or otherw se blocks the generation

and/ oFiguet 10/ mycheft depisting themfiectsahantiaSantibe

wi t h henogl obi nuria being significantly reduced after
on@svense symplamsogsshelateidywithdPE: | ent s can be rendered

| ess dependent on transfusions or 15

t ransfusi on-i ndependent for extended periods (twelve

nonths or nore), well beyond the 120 day |life cycle
@fetailed Desorptionel | s. I n addition, type |1l red bl ood
cell count can be increased dramatically in the m dst

of ot Fee presentatiscioasirerelatesty HMetwdd teatingparoxysmal
(non-conpl enent nedi ated and/ or earli€r conpl enent
mompioak hemoglabinudal ("BNGI”) archaher hanaelytis disgasap iremammals.
surprising result is 20 that synptons resol ved,
iSpéiciticallyntpetrhathodedidraating hemelytic dispesasnwhish aeedesaribeg h
even in the presence of other nechanisns of red bl ood
hekdin, ipilve, usingessepaunds whickrybindto eriatherwisertiedk ther ei n
are unexpected and could not be predicted from_prior
tgepeatatiom and/of adtwiyp bienecordnerepomploment cemppoeie: ch
binds to or otherw se blocks the generation 25 and/or
Fresent metheds biave beemisund topisvidasHiprisingdesuis: £ok instanee.
used in the WD 2005/ 074607 PCT/US2005/003225 12
remniysis napidiyneasesiupgitadministrationsef the camepundwish Rtngs to
which is particularly useful includes antibodies
aetharvise blocks therganetatiep aaion aCiMeh ARS T MoEseRRIampt
anti-C5 antibodies. The anti-C5 antibody inhibits the
compoaaeta; withcherpeglebiawia being pigaifieantly radusgdafter fragiment.
bl ood cell ("RBC') lysis by the 5 conplenent protein
e hemolytip petierty campe KRRdery Iapzidependet R Fap NS\ s
of RBCs, the effects of PNH and other hennlytic
dransfusion-independentfer exjeRsiegraeriods;twelye MAnRRPIBPIRUMEY,
anem a, henogl obi nem a, dysphagia, fatijgue, ectile
TP el (9, davdta scisner rag bior el pmiadcisip. wae o g
are elimnated . . . .

cell count can be increased dramatically in the midst of other mechanisms of

red blood cell lysis (non-complement mediated and/or earlier complement
component mediated e.g., Cb3). Another example of a surprising result is
that symptoms resolved, indicating that NO serum levels were increased
enough even in the presence of other mechanisms of red blood cell lysis.
These and other results reported herein are unexpected and could not be
predicted from prior treatments of hemolytic diseases.

Any compound which binds to or otherwise blocks the generation

and/or activity of one or more complement components can be used in the
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or decreased. 10 In another enbodi nent, soluble forns
of the proteins CD55 and CD59, singularly or in
GPHRISesb@nN W th each other, can be adm ni sterRddhOiedns
subject to inhibit the conpl enent cascade in its
alternative pathway. CD55 inhibits at the |evel of
Passhhmethogs p Acspenific nigss hisuchrdompoupdowhieb & parttiafariyhe
cascade. CD59 inhibits the C5b-8 conplex from

wsefal incindes\ahtibodidstspetific to 4 hemab complementcempensiat,

conpl ex (see discussion below). The conpl enent system
aspecially antir(5 antitiodieswiThh aotiiQS antibody imhiiils d comspiements
of the body to defend agai nst intrusion of bacteri al
gascaderaald, ultintabuly preventsived dlaudecelit(*RBGHS lysBDyghet ei ns

i nvol ved in the conplenent cascade, which are found
Zompletns ipeotein abmptexi C5b-0.f By linkébitingarat/ai reducimglith@dysis of
menbrane cof actors. Conpl enment conponents achi eve
tRBOg, thewfisvts ofdeNid and vthel hamblytic disegsesnfineiuging symptomsa
series of intricate but precise enzymatic cleavage
aoch e hbmaglebinuriali angmia,drenxglobiremiasdysphagia.datigiee nent
cascade leads to the production of products with
@psctile dysfunclionaeagrdnk abdominalphin gnd throrhbosis)iase eliminated
conci se summary of the biologic activities associ ated
wir decré@sél05/ 074607 PCT/ US2005/ 003225 13 conpl enent
activation is provided, for exanple, in The Merck
Manualn aricihér enstidirnent, sofishde fayms| of thenprotednsc@lass and CD59,
progresses via the classical pathway, the alternative

 [sirigwieady cwin cdrebihaticni withpeddmedlyer, darebe agminisiered tasa gukject

many 5 conponents, and while they differ in their
itanirthikil the tcopplement gaspade & Bealtercativepathwayh £Aghibits at
“term nal conplenment” conponents (C5 through C9)

rties jpyebofl33; tharebyt preventinghe fusthenprogehssion of thegaseade.
target cells. The classical conplenent pathway is
tGpp T imhibits thei CHka8 edmipiexdrant borabiningoite? tadematheand
binding to an antigenic site on a target cell. The
aherebraaeiaftacipenrhpley (See disayasipy below).

The complement system acts in conjunction with other immunological
systems of the body to defend against intrusion of bacterial and viral
pathogens. There are at least 25 proteins involved in the complement
cascade, which are found as a complex collection of plasma proteins and
membrane cofactors. Complement components achisve their immune
defensive functions by interacting in a series of intricate but precise enzymatic
cleavage and membrane binding events. The resulting complement cascade
leads fo the production of products with opsonic, immunoregulatory, and lytic

functions. A concise summary of the biologic activities associated with
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10 anti body i ndependent, and can be initiated by
certain nol ecul es on pathogen surfaces. Additionally,
Witob@hdo Pathway is typically initiated Weétuossibosigs
of mannose-binding lectinig"MBL") to high mannose
substrates. These pathways converge at the point .
wiveplempatpdtivetion isovyideds fur egampls, il Bea/Marckiddaryal, 361 ve
protease to yield C3a and Cab. 15 C3a is an
gdiiphy| at oxi n (see di scussion below). C3b binds to
bacteria and other cells, as well as to certain
Vi r usTse complemenmscadpprogressesyid thexglgssieal pathigy, the
renmoval fromthe circulation. (C3b in this role is
lhemativespatipsaynorthp lectinpatipeaynThese pathwalis sharesnys
general ly considered to be the nost inportant
2binpoherfte, ciridwehilactheéyodifierf in fiveir initialstepss theyspyverge and
Patients with genetic |esions 20 that bl ock C3b
fshaetthe saras &tepminakbcdnaplemént® coroponents (G beruohrNet y of
pat hogenic organi sns, while patients with_|esions
redponsibie fohthecativdtiernmnd deatsuciion of tasgeiaelis, The dassical
patients with | esions that block C5 functions, are
footnpibntent pathwayistypicatheinitiated bycartibpedy eecpanition efcandon,
and then only somewhat nore prone (Fearon, in
Ibividimpiow artigamio/sié oh mtteretitell/Sdieciltemativa gatbway isyguglly
and M naker, 25 eds. Brigham and Wnen's and Beth
| amtibedy ihdspEndahts and 0@ pe injiBtshios¢@tads pTplecules on pathogen
PCT/ US2005/ 003225 14 C3b also forms a conplex w.th
alurfeces: ohdditivmatly, thenlegtie patbwa istypigaltvinitigted withQinging of
classical or alternative C5 convertase, which cl eaves
Gharindse-birCing lactih (“PIBL")3 high mannose sybsiEaies. atheske
central protein in the conplenent reaction se u%nce
attoeayistcongergs sbttte pdinttwhess mmwewnh@mm@bﬁ?’ %a? PREs
5 (Wirzner, et al., Conplenent Inflanm 8:328-340,
18904 activhipsotpasspieryiald 68a agdi$-3Ps regul at ed by the serum
protease Factor 1, which acts on C3b to Broduce I C3b
(i nactG3ads aslanaptwiatpin é3a9 disqugaien balew). £Sbinds e BagiRna
I C3b can not forman active C5 convertase. The ré)-CB
paretetherarells sascvelbaasie m@rvwﬁ?ﬁq@ﬂc&wﬂw&@fﬁﬂ%%sg'? tags
ield .
y'(hem for removal from the circulation. (C3b in this role is known as opsonin.)

The opsonic function of C3b is generally considered to be the most important
anti-infective action of the ‘complement system. Patients with genetic lesions
that block C3b function are prone to infection by a broad variety of pathogenic
organisms, while patients with lesions later in the complement cascade
sequenca, i.e., patients with lesions that block CB functions, are found to be
more prone only to Neisseria infection, and then only somewhat more prone
{(Fearon, in Intensive Review of Intemal Medicine, o™ £d, Fanta and Minaker,

eds. Brigham and Women’s and Beth Israel Hospitals, 1983).
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10 the beta chain as an am no term nal fragnment (am no
acid residues +1 to 655 of the sequence) and the

aﬂupms,m@i,n as a carboxyl term nal fragnment poaikingso322s

;acid._residues 660 to 1658 ai# the sequence), with four

am no acids (amno acid residues 656-659 of the
sequepste hlsd édraisedcdmplexwith pther towporedts wnigeg terachat ed,
wi th about 1.5-3 percent of its nmass attributed to
pathhay ol fonaclassibal diethematias C5sonvertaser whichsleayes 65 g
am no acid 115 kDa al pha chain that is disulfide
IOsaked Cab. CHEThusegardediad thé céival patein ihthecomplement
found in normal serum at approximately 75 pg/m (0.4
WdctiofSodirensy Binte diig essentialto sif thybe actatiom pRINWEYS sor
protein product of a single copy gene (Haviland et al.
IWurdrigruer al., CaplémentiBiia6m. SGRB-3400 8991 isdeRatyof of
the transcript of this 20 gene predicts a secreted
[B3b-iETeguiated by the seiur @iRtoase Fasterdi which Rete@mG3ttoan 18
am no acid | eader sequence (see, U.S. patent
Grdhieil®) (inddtieaCahp WhikostiHuhetinnebasEBropPsNjoi(edh can
anaphyl atoxi n and chenotactic factor, and leads to
trioe fdrrareddtion CSfcohtertdset i ¢ t er mi nal conpl enent

conpl ex, 05b-9. C5a is cleaved fromthe al pha chain
of C5Thy pri-CBerecuksar iscleaved after aming apidsp3fand 859, to yield
convertase as an amno termnal fragnment cc_)rrprisin%5
tthe bélarchiain’ab MCarADO36 g fragrpent {asiopesio epiduss +do 655
am no acids of the alpha chain (i.e., amno acid
raf shalserpiefi6d)-and3he alpha ehaip g ectarkoxyl tappinalfragment (arigo
percent of the 11 kDa nmass of Cba is attributed to .
cavicbrasiduiea 660 toTTRES0N dlbey sefuente)e with fous gming acids(aging ad
is at, or inmmediately adjacent to, am no-acid residue
738idoés 6562652 gliba sequencebtgieted betwran the i G5ig | or

adj acent, to this cleavage site woul d have the
pgiyasyiatdd, tith abodk S8 pesent of it Masxatripyipddp cadohydrate.
enzynmes to the cl eavage site and thereby act as .
cidefuire G5 a haterdsimer of 20899 awingiagisk1 15 ki algha ehain 31‘?& 58
to formthe C5b-8 conplex at the surface, of

t disigide lirdéet to B)65H apiimeiasid 75kDadpta ehaieoChis f@t:"flqr‘] E@O’E’ﬁb
serum at approximately 75 ug/mi (0.4 pM). C5 is synthesized as a single
chain precursor protein product of a single copy gene (Haviland et al. J.
immunol. 1991, 146:362-368). The cDNA sequence of the transcript of this
gene predicts a secreted pro-C5 precursor of 1658 amino acids along with an
18 amino acid leader sequence (see, U.S. patent 6,355,245).

Cleavage of C5 releases C5a, a potent anaphylatoxin and chemotactic
factor, and leads to the formation of the lytic terminal complement complex,
C5b-9. C5a is cleaved from the alpha chain of C5 by either altemative or

classical C5 convertase as an amino terminal fragment comprising the first 74
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10 nenbrane attack conplex ("MAC', C5b-9, term nal
conpl enment conplex- TCC) is fornmed. When sufficient
Wodeedraged MACs insert into target cell nepdrBReH 003225
t he openings they create (MAC pores) nediate rapid
osnmotic lysis of the target cells. Lower, non-lytic
arino eids af theredphaf chieinCi.ec aminy acid tesidugst@§0-733 of the

proi nfl ammatory effects. In particular, nmenbrane
sonendd)o Appfoxinatbly 207pemenbei the dfl keomaghofdhadapitdidsed
into endothelial cells and platelets can cause
eatichyiats Te doaape site fanconvertaserastiomisat, erdmmesiately
may precede cell |lysis. Csa and 05b-9 al so have
Mj@dent 1o pirinccadid resiziue\238iof thepsagpience. o8 compounghiipt bipds g
the rel ease of downstreaminflammtory factors, such
&sohadjaaingtio this S6avagesite syouldshayvei the poteptjaliio §|§§‘§ RERESS
arachi doni c acid nmetabolites and various cytokines. C5
sfahe g5smnbertasetdnzaesitdipe cleanagesitecand tharebgmet as a
convertase activity. Limted trypsin digestion (Mnta
compldient idhibitororunol . 1977, 119: 1597-1602; Wetsel and
Kol b, J. Immunol. 1982, 128:2209-2216) and acid

t r eatCBNtonibiass1withoC8, @F,cand<0fitarforrg the GEbrBsomplex at the
1978, 120: 2008; Damerau WO 2005/ 074607 PCTNS2005/ 003225
dfifae oiithe tahdalt eell. Upombirsling df$@gerabG9 maleculesdthe can

al so cleave C5 and produce active M As nentioned
mlambrandoBtackeompix (MACH QEbH; terminal semplpmant complex--
activated conpl enent conponents can trigger mast cel
TeQ) &formsd. Whemiflidient Bumbprseef d4AGS insartinie target Sllher
medi ators of inflammation, resulting in snooth nuscle
amnibrads, the, opeminge dvatreate dMAG: pares)rfaediate;rapid osmotic

| eukocyte activation, and other inflanmmtory

lyisisros ifentarget chilsd i Liogver,alandytie cqnceniations of MAGssen rIegpe
in hypercellularity. Coa also functions as a
othenptaftammatont 4figeist i partioviae merabrage fnsggtion of small
pro-inflammatory granul ocytes to the site of
cumpesafiihe B5bidcempiaxes igo angotbeliad selisandpatelets,faly ¢ o
or otherw se bl ock the generation and/ or

cause deleterious cell activation. In some cases activation may precede cell

lysis.

C5a and C5b-9 also have pleiotropic cell activating properties, by
amplifying the release of downstream inflammatory factors, such as hydrolytic
enzymes, reactive oxygen species, arachidonic acid metabolites and various
cytokines. C5 can also be activated by means other than C5 convertase
activity. Limited trypsin digestion (Minta and Man, J. Immunol. 1977,
119:1597-1602; Wetsel and Kolb, J. Immunol. 1982, 128:2209-2216) and acid

treatment (Yammamoto and Gewurz, J. Immunol. 1978, 120:2008; Damerau
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activity of any of the human conpl enent conponents nay
be utilized in accordance with the present

dvsshseMie. | n sone enbodi nents, anti bodi es pcsusmbsios2zs
to a human conpl enent conpasent are useful herein.

Sone conpounds include antibodies direct e&se‘;%gi nsoé908
ebaip Molen imawnpb A8, 2601183~ 1142} wan algp gleays S aRd RIOGHcy
G7, CG8, C9, Factor D, Factor B, Factor P, MBL,
peiR-G5b.and MASP-2, thus preventing the generation of
t he anaphyl atoxic activity associated w th a and/ or
pr evehs megtionasl abovenGBy and TbA areananhyjadoxing: ¢

conpl ex associated with M Also useful in th Pre‘%’ﬁ@h
metivaterscomplemant sampapeptscantiigger Grast gell gagranuigfion,

of conpl enent inhibitory conpounds such as CRI1,
relzaserhistanpine arwmt\ercm%aima@fﬂ@ﬂawam resulfig gppmooth
factor, FUT-175, conplestatin, and K76 COON. O her
meuscteLaRitraciinng Increaged vasauiarippargeakility, Ieigkocyte sictivation, and
ot herwi se bl ock the generation and/or activity of any
otharlinflammataryrheppewaa inclusingrliHias Prq"mtl?&e’?s%ﬁ/ﬂg Bre
not limted to, proteins, protein f[agrre,Hts, pept i 9es,
ypercelidarity Ghaalse furlipnsas apkeraotasiq krAY 3‘%&&?‘5’93 0
(which is conmerci al | ){ avai | abl e WO 2005/ 074607 ..
RUTMcSEPDEADOREY grantlgeyiemtathefite of ceplpmentagtyation e
MA), L-RNA aptaners, spiegelners, ntisense
conpoAny somperndacwinely biagd $@ of %PW?%E“'Q‘FK ﬁ\?l gepgration fRFVeR,

may be utilized in RNA interference (R ch. as
castivityeof sy h thechuman ?W'%PWOW&PP‘SS‘FRN@%’% Eﬁﬁ&ﬁ@ =na
(si RNA), | ocked nucleic acid é’LNA) i nhi bit ({%S .Be tide
osoksience Witk the presgnt disclosre: Jh somembadipents. fl ?‘@?s
one suitable class of conpounds |nhibi e t.he.cl eavage
Pecis 1o ARHERNISPEPIE AT GOBBARAT AT Y NEEIR SOmS
proi nflammatory nol ecul es Coa .and C5pb-9 (termnal -
CamproLER MoligmArER S LA o CREPEERBL ATt 1
not prevent the fornation of b ichosubser
512 BhIC-eriim B -ebre 65, Frcit b RaRE B Facter P VL,
oﬁigrﬁ'-ﬁ aa\tn:j (l{/rI]ASaIQ-%, {hm?eeve%t?n {h%Xge%L;?a%Eg 'of the anaphylatoxic
activity associated with C5a and/or preventing the assembly of the membrane
attack complex associated with Cbb.

Also useful in the present methods are naturally occurring or soluble
forms of complement inhibitory compounds such as CR1, LEX-CR1, MCP,
DAF, CD59, Factor H, cobra venom factor, FUT-175, complestatin, and K76
COOH. Other compounds which may be utilized to bind to or otherwise block
the generation and/or activity of any of the human complement components

include, but are not limited to, proteins, protein fragments, peptides, small

molecules, RNA aptamers including ARC187 (which is commercially available
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VWil e preventing the generation of these nmenbrane
attack conplex nolecules, inhibition of the

KR osRay cascade at C5 preserves the abil pb¥ubfesmes2zs
generate C3b, which is critigcal for opsonization o
many pat hogenic mcroorgani sns, as well as for immne
fromipArebersialCaolp.| Cambiidge, MbA), LIRNA aptamers] Spiagelmens,ng t he
capacity to generate C3b appears to be particularly
antjsentaodmpoeunds, sdniaeppraishseinhibitors; molsculeamhinnenay be
inhibition for henolytic diseases, where increased
glilized i RNAlintoiference [(RIMA esdrsas dovbbe stramded RNA ipelading

| et hargy and inpaired clearance of imune conpl exes
smell merfering RNASIRNA) lackbd hacibiomeisl (DNA) tnbibitdiss peptile
process. 20 Particularly useful conmpounds for use
hecleic acialr(PNApinhibitdisestct hat  reduce, directly or
indirectly, the conversion of conplenent conponent C5
i Nt 0 Euneibredig dnecauitpbieatdss ofbampouhdsiihibiGthe cleayagen6f
useful antibodies are those having at |east one

66} whieh bluicksltheqesietation ofl petehi froinflargmagary nfaleculasiCid ng
to human conpl enent conponent C5. Particularly useful
ahd Csbydl (germirial conpleimieat soraplex)c dhrpletatlls teh¢arhpounddves

t he generation of C5a WO 2005/ 074607 PCTI US2005/ 003225
h6t provém theGolmatidmyof @F3ba whichtsbbseredsoeritic8liMmuhoepfotegsive
anti bodi es that have the desirable ability to block
fumetiorenafropsonizatioh afddmivame compiexiclearanden t he art

since at |east 1982 (Mongkandi et at. |munobi ol .
1982, Whi& peantingtbe gghermtion eftthese membrangzittack camplex
165: 323). Antibodies known in the art 5 that are
moleculeseinbibitioa of tee compl@benrca®Bader at@itepresenves thadbility to
anti bodi es against the C5 beta chain (Mongkandi et
géeneraten@diy vihigh is t6B2] fos 2psSeiizationebmgioy pathogenig| .

| mmunobi ol . 1983, 165:323; Wirzner et at. 1991, supra;
Mi¢rborganistmsaas welt as tbr immuhencomplex selibilizatiog: ggixiearance.
Coa (see for exanple, Ames et al. J. Imunol. 1994,
Peminisg theigpacityioJenprate Clb appess & ho partigulariy important as
Eur opean patent publication No. 0 411306); and
arthérppelitiefactgainsomplasment inhibition for hemolytic diseases, where

increased susceptibility to thrombosis, infection, fatigue, lethargy and impaired
clearance of immune complexes are pre-existing clinical features of the
disease process.

Particularly useful compounds for use hersin are antibodies that
reduce, directly or indirectly, the conversion of complement component C5
into complement components C5a and C5b. One class of ussful antibodies
are those having at least one antigen binding site and exhibiting specific
binding to human complement component C5. Particularly useful

complement inhibitors are compounds which reduce the generation of Cba
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human C5 (see for exanple, Gclas et al. J. Immunol.
Met h. 1987, 105:201 - 209). Particularly useful anti-C5
G g5 are h5GL. 1-mAb, h5G . 1-scFv  and pei/ki€nos/03225
functional fragnents of h5G.1. Methods for the
preparati on of h5Gl. 1-mAb, h5GL. 1-scFv and ot her
findfot C5b<@ byf gragteethzn abbuHEA.. AntCS argibadies Hiab bave the
U.S. Patent No. 6,355,245 and "Inhibition of
Gesipibiarenility A block the gempratiomeh Coa Have beercsnown inferigt and
Single Chain Fv', Thomas et at. Mol ecul ar

lsiass ad leagh/1 gseqMoosgi;amm et amm&unqdagle $982962:896:1, 1996,
the disclosures of which are incorporated herein in
tMioingkamntli etel.yimimunbhiok 1983,865:228). Aritihedias knoysilp the art
h5GL. 1-mAb is currently undergoing clinical trials
winetare IneuRiietctivd agaimst €6 of C3 fragmentsyineludrpatibodies
produci ng nonocl onal anti bodi es reactive with
c@alpstiheI0s bstapbaia Moaighkamdi Btealolmraummplalﬁﬁ& #6%89%0
the teachings of Sins, et at., U S. Pat.

MdBigkarhdi et/uit ivpudiobol. 4083 p165(28c Wurenei gt phﬂ9$1 sHpra;
conmponents of the conplenment C5 conponent as

iMaiines geals Seareb ddimrguna. m8k2ﬁiﬂﬁ7-ﬁria2)h 688 (sqafor example,
accordance with this disclosure, I ement co onent
\IpnesDed1. Ol mmnnmmﬁzaeg&mas U $9 aks Nocd 586y
preferably used as the i nmunogen. |In accordance vvlth
[Burbpern @atént ppblidetion dlo. 09d1 306k And @ntikadies against non-

I mmunogen is the al pha chain of C5. Particul arog/
uamian C5 (geeforiexsmpitiQRicias Btalr dJumung!. Maia 19871 05:201-
properties 5 discussed in the preceding raph_and
208y Rasticolarly heefticanticdoh artibogiesaie ha@il Jtnab; hifg ABHRY
conpete for binding to portions of 05 that are
sarebotherdahdtipnal fragmanteeidiSGrel wWMethodeforthe p@pafqﬁm of
specifically bind to the C5 al pha chain --

G 1 -mAlD hGGit rigscFviEmdter dunrtienalfragmenty ofm%i-h@fec an
be determ ned by various nethods wel l

described in U.S. Patent No. 6,355,245 and “inhibition of Complement Activity

by Humanized Anti-C5 Antibody and Single Chain Fv", Thomas et al.,
Molecular Immunology, Vol. 33, No. 17/18, pages 1389-1401, 1 996, the
disclosures of which are incorporated herein in their entirety by this reference.
The antibody h5G1.1-mAb is currently undergoing clinical trials under the
tradename eculizumab.

| Hybridomas producing monoclonal antibodies reactive with
complement component C5 can be obtained according to the teachings of
Sims, et al., U.S. Pat. No. 5,135,916. Antibodies are prepared using purified
componenis of the complement C5 component as immunogens according to

known methods. In accordance with this disclosure, complement component
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known in the art, including the plasnon surface
resonance nethod (Johne at al., J. Immunol. Meth.

WP svosidhédy 191- 198) ; and (3) they bl ock the pipgsiatsmaiazs
C5 to either C3 or C4 (whiagh are conponents of the C5
convertases). 15 The conpound that inhibits the
06005« bi O5b mplélerabdyused ds/the immunogars in aceedansamitnent
conponent can be administered in a variety of unit |
fasiegarly prefemed uEbfl dmbedimients, ther immuncgea istewdpharbain
particul ar conpound enpl oyed. For exanple, different
ehCbbodi es may have different masses and/ or
affinities, and thus require different dosage |evels.
Ant i brattiadary wseiul edtiedids shanethegrequireddunctiongbipyoperties
F(ab')2, scFv) will also require differing dosages
tisanssclien thersedding paragrapb and havenany ofidhe f&b\,ﬂ"rﬁs t hey
are of considerably smaller mass than intact
characlegstizsul i ns, and thus require | ower dosages to
reach the same nolar levels in the patient's bl ood.
VO 2005 iidp4onipsRTol biBEDg5e potiasof OF thah araiepasifigaiv

al so vary dependi ng on the nanner of adm nistration,
immunpeattiveuditr 5@1.Apt ons of the patient being treated,
the overall health, condition, size, and age_of the
pat i e(®) theyrspetitieallybitghiorthe 66 alpha ghainsc sheh) specific binding,
physician. Adm nistration of the conpound that
ianbicoiipstitidngopbinding ao he detetmines byyverious petodgwefl o ast
one conpl ement conponent will generally be in an
&eown & thefask; incldirly the plasmeb|surfasriesaoanseiraethod flohpe et
via intravenous infusion by injection, subcutaneous
iahj &dmimoumol. Meth. 4893016 IBI-19MLANY y. Ot her routes of
adm ni stration may be used if desired. It is further
cont e(f) Itasychlock the bindingnefiGRetoiaiher G2 pakd (Whish 4R used
10 wherein a conpl ement-i nhibiting conmpound is
admiponsite obthel G5 canvertasaslon with a regi nen of known
t herapy for henolytic disease. Such regi nens _include
adni niTse campoundsihatiphibite therpragietion SRAST ALYtk b 9%%

i ncrease

one complement component can be administered in a variety of unit dosage

forms. The dose will vary according to the palfticular compound employed.
For example, different antibodies may have different masses and/or affinities,
and thus require different dosage levels. Antibodies prepared as fragments
(e.g., Fab, F(ab’)z, scFv) will also require differing dosages than the equivalent
intact immunoglobulins, as they are of cansiderably smaller mass than intact
immunogiobulins, and thus require lower dosages to reach the same molar

levels in the patient's blood.




hemat opol esis (for exanple, either by boosting
production, elimnating stem cell destruction or

W sHofatader0 stem cell inhibition) in conmbi natrmtzoud/dobr2s
2) a 15 conpound sel ected fanom t he group consisting of
conpounds which bind to one or nore conpl enent
conpdferdase wibalgo venylepanding on dexmeneer of FEinistalignghe
one or nore conpl enent conponents and conpounds %Fich
particiiat syenpiarns of the patienirheing treated the pyaralhiaealth, condition,
conponents. Suitable conmpounds known to_increase
sieaynaiEge it patient abd thejudgsnaninfdhe preseihing Physipian.

" i munosuppressants (such as, cycl osporin)
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ant i -Adrigistratiorsof(tbe comaeynd that inbibitsithe preduction apgior  on
and the like, erythropoietin (EPO and antithynocyte
gtivity lof at 1645 Gne camplaman kompereng wibagnerally Redp ang@stgsol
derivatives, and darbepoetin aifa (commerci all

tormi Wittba suiteblerphamrapgutical casheravgdrraveneus '"fuﬁﬁ&%an d
Caks, CA (Aranesp(r) is a man-nmade formof EPO

injextion sslibcntaRSouGHnjactian, pratyi @frsublinguplly.COthe! Kuytes ofy
reconbi nant DNA technology)). In WD 20051074607
RAmirist G200 Way(sARed fxdesfyadt i cul arl y usef ul

enbodi ments, erythropoietin (EPO_ (a conpound known to
i ncr ehisfutthenontsoiplated that erombingtipn theragy. caf) be used

dar bepoetin alfa may be adm nistered in conbination
witiekeina cantplenGhtdntibitingisorapauagtis administered & ¢orphipation
consi sting of h5GL. 1-mAb, h5Gl. 1-scFv apd ot her

fwithcet fegiraén 6ikngwn iherapy fos hamalytie dispasen Ul IgRNens
suitable for Injection are found in Rem ngton's
tcudesadioinistrationssfi 13 poe of mva%ﬂowwn@m"ﬁyng%i?ﬁ%?

Phi | adel phia, Pa., 17th ed. (1_985I). SiJCh f or mul at.i ons
esattppissisfor example, siheriyrkagsinaproguehiongeliripaiing stgim |
include a pharnmaceutically effective carrier, such as
sallidestruction loy elireinating gerg, cell mmﬂrécwuﬁmm\yﬁs 2 ne,
Hank's sol ution, Ringer's solution, dextrosel alé e,
glomposad selected diom tha oy @eNS|SKRY © PN Cihgtﬂ% P?ay

O e e b S o ERb WA bl e

generation of one or more complement components and compounds which
block the activity of one or more complement components. Suitable
compounds known to increase hematopoiesis include, for example, steroids,
immunosuppressants (such as, cyclosporin), anti-cc;.aagulants (such as,
warfarin), folic acld, iron and the like, erythropoistin (EPO) and antithymocyte
globulin (ATG), antitymphocyte globuiin (ALG), EPO derivatives, and
darbepoetin alfa (commercially available as Aranesp® from Amgen, Inc.,
Thousand Oaks, CA (Aranesp® is a man-made form of EPO produced in

Chinese hamster ovary (CHO) cells by recombinant DNA technology}). in



tonicity adjusting agents, wetting agents,
bactericidal agents, preservatives, stabilizers, and
W& 2005460715 The present di scl osure cont enplpgtr®s2oos/ioszzs
nmet hods of reducing henolyus in a patient afflicted
with a henolytic disease by adm nistering one or nore
panipaiaryisseftli entbasiments,erghrapolein (EBE) (7 empaund known to
generation and/or activity of one or nore conpl enent
norgasa betratorRimts)] ERO derivitves,or datepostinalla may be
duration of time a person suffers fromhenolysis is
adwiinisteretyn adrobinatksvith arenthGhantiedy seigcted frora Ha groyp
the treatnment can be evaluated in any of the wvarious
peaEisting dt h6Gn. itmAbhffe . HecFy and phet fuactignal fragments o
determning the level of hempblysis in a patient. One
5 ¢8@Hittative nethod for detecting henolysis is to
observe the occurrences of henogl obinuria. Qiite
sur pr Fermuigtions suidatderton injaation st isuad iicBemingtpiche
present nethods reduces henol ysis as determ ned by a
Pharmgsettical Bosrices, MackRubshiod Cempagy, Rifiadelpbiaohasbih
PCT/ US2005/ 003225 22 A nore qualitative manner of
melal985)n (Sunbrfomygationssnusy benstertg and neprpypgenic, and
dehydrogenase (LDH) levels in the patient's
ljenewxdly wilkincluddr| phamageytically effectivatcarriehRueh &8 Saling:
pyruvate and |actate. Red blood cells netaboli z?

10 diuffersddeign phesphate bufigredysaiiae, Rankissolution: BingsEs salvion.
and is taken up 5 by the liver. LDH levels are used, as
mmmmnmmmmwﬁ@pn% fang dheplikes  The fagnulations naygqriainy
inthe art will appreciate, neasurenents, of " er
|phaimacsutinglyresceptableasiaysupsianegs 3s "\?ﬂ\"&?eq" Pﬁﬁfg%b to
| ab depending on a nunber of factors including the
denicitycadiustingagentsewpiting agentadbactrsicidlabagedits, RERRFEYAUYES:
whi ch the assay is conducted. Cenerally speaking,
retatilizers, apddhelikesent et hods can 10 reduce henol ysis
in a patient afflicted with a hermlytig diseazle as e i

15 ref | edhedresent diselosure cragmplatesmeihogs pEredycipg hemolysis in
patients to within 20% of the upper,  limt of normal
[ipetient affistodiitter ARTOVS fiseR¥RDY AUBIBIRCTAG TR IR

reduce henol ysi s . .
compounds which bind to or otherwise block the generation and/or activity of

one or more complement components. Reducing hemolysis means that the
duration of time a person suffers from hemolysis is reduced by about 25% or
20 more. The effectiveness of the treatment can be evaluated in any of the
various manners known to those skilled in the art for determining the level of
hemolysis in a patient. One qualitative method for detecting hemolysis is to
observe the occurrences of hemoglobinuria. Quite surprisingly, treatment in
accordance with the present methods reduces hemolysis as determined by a

25  rapid reduction in hemoglobinuria.
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in a patient afflicted with a henolytic di sease as
reflected by a reduction of LDH levels in the

Réd bREbGs@f greater than 50% of the pati ent 'peT/US2005/003225
pre-treatnment 15 LDH | evel ,22preferably greater than
65% of the patient's pre-treatnment LDH | evel, nost

pr ef eAasrg quaialivermanns cBuwasyringhemplysicigto measure
pre-treatnent LDH |evel. Another quantitative

testate dehysirogariasa (kRidLievels in tha petienisiioadstreamy, 4 DH
presence of GPl-deficient red blood cells (T ge [11
catalyzbs this ioterdanyersing of pyrwatexmddactaies d?qdrplwi et will
appreciate, Type IIl red blood cells have no .
@Ritabolizh glucpsatodactatex whishds wipasad infe thadipod gnd igdakenmp,
proportion of GPl-deficient cells can be_determ ned
by the tiverc {.Dbldevels aredised astaprobigctivie ingicatas of herpalsigy
described in Richards, at al., Cin. App!. Innwgol. .
Flaass, sidliet in the grtayil apprESiate Baeasprments pic UpPJiBH; of normal
met hods can reduce henplysis in a patient afflicted 25
wevels of LiRHwilwar:frandatitodab depestding-arba NEpbarof factps, s o
in Type Il red bl ood WD 2005/ 074607 PCTIUSZQOS/%g%éZS
Incleding the prrtisular assay emplpyrd ardithe|precisaanngr in which e
cell levels in the patient of greater than 253%8f t he
tassay isrcondutied dGenerally: spankings heiees 1B praggpigmethoas can
preferably an increase in Type Il red bl ood Cﬁ|

| rededeshamolysieinsmpationt sffiigiastwitt a hemplytipgisaase an@lipgipd Py
red blood cell count is achieved, nmost p eferaﬁj n

| antedsctian ofA.DHovels I e netients o ytihio 2076 pidlie RPeT Il

patients greater than 75% of the total red@:cg d fell
el L3H desiolse Alomathieliche Pisentimaiiofs oa s Bemalysis
synptons associated with PNH or ot her henol y{i ;
dh senptiest afflisted vdth ahemelitia dieeaseasdetpcted iy w%é@ﬁ?" of

di scl osure. Such synptomns includ for. exanmpl e

A2k avelsin B prtionterf GERatorTyaR ARk o e RESSNFS BiRrTetment
Synptons can be the direct result of |ysi fr

158 doveb praoiBvroatenbRe G bR patentabia-Gostrsnf L

| ow red bl ood cell count, etc or .the s¥ng{nﬁn§l_5§p
rlevell mostRspterably sregier thagd0Te Of eyPafients e TR
patient's

level.

Another quantitative measurement of a reduction in hemolysis is the
presence of GPI-deficient red blood cells (Type lll red blood cells). As those
skilled in the art will appreciate, Type Il red blood cells have no GPi-anchor
protein expression on the cell surface. The proportion of GPl-deficient cells
can be determined by flow cytometry using, for example, the technique
described in Richards, et al., Clin. Appl. Immunol. Rev., vol. 1, pages 315-
330, 2001. The present methods can reduce hemolysis in a patient afflicted

with a hemolytic disease as reflected by an increase in Type Il red blood



10

15

20

25

bl oodstream (e. g., abdom nal pain, erectile
dysfunction, dysphagia, thronbosis, etc.). It has

NP6 eddbhMsddeen reported that alnost all pati @bfis¥obbbazzs
15 greater than 40% PNH typs |11 granul ocyte clone
have thronbosis, abdom nal pain, erectile dysfunction
&alis. dyrefdrally an inaeksedo Type Ul neddiioddorell llgwelsdn the patient of
Moyo et al., British J. Haematol. 126:133-138 (2004)).
igregtairthan 86%: of thaitotsl véd klobad délheount is achievpd.csenetpreferably
nmet hods provide a reduction in one or nore synptons
asducreasecio Type il rRidHbleod caliHevelshinrtbé paiients gieatsir thansiss ioh
a patient having a platelet count in excess of 40,000
ple totel cedbiobd cel| souny [sawhieyed,onpsttprefatably v ibtreasd InyType
excess of 75,000 per mcroliter, nost preferably in
dik vbiyood cdibleyeld b the patiénts greiatarithan 75%ohthe total red blood
enbodi ments, the present methods provide a reduction
icell countds achdevedsynpt ons associated w th PNH or ot her
henol ytic di seases in a patient where the proportion
of 25Memteds b eeducingrone ob mawel syreplomsaissotiated wiheRNH or
total red blood cell content is WO 2005/ 074607

PdEr bsaRhSiccix®a8ss arp4lsyrwithinthetscape vOthe pressnt diatibgure.
greater than 25% nost preferably in excess of 50%
ISuch eymptdmes incluedonexample, tabvdominad pain, fatigue dyspnes\ande
a reduction in one or nore synptons associated with
ingamania.oByraptomsnsinybel the directaesult df fysis ofsed blond callaery, a
reticul ocyte count in excess of 80 x 109 per liter,
iemogbbinusiacandiia, fatigus, e ddfloadeelbcornb ejsarorithe er |
nost preferably in excess of 150 x 109 per liter.
Bsimptoms camreshlb framdow pitds exide (NO) laveje in the patient’sabove
have active bone marrow and wi |l produce adequate
ilpasisirearni{e.ge @bdpminal pain, erectiladysfendtian ccyvisplhadiat
afflicted with PNH or other henolytic disease the red
hroatposiseetcs. Hdipsisecandly been (rportad B1eé alinostall patignjswith
(e.g., GPI deficient), the present 10 methods are
eeatecthpa dof BNHitype igrgnuecyia flerp Bavethrsmhosis; pgpminal
lysis resulting fromconplenent activation. Thus,

p&in, erpctila gysfungtiemanddyspbagiadndigatijiasa high hemelytiarge (see
fromthe present nethods.

Movyo et al., British J. Haematol. 126:133-138 (2004)).

In particularly useful embodiments, the present methods provide a
reduction in one or more symptoms associated with PNH or other hemolytic .
diseases in a patient having a platelet count in excess of 40,000 per microliter
(a hypoplastic patient), preferably in excess of 75,000 per microliter, most
preferably in excess of 150,000 per microliter. In other embodiments, the
present methods provide a reduction in one or more symptoms associated
with PNH or other hemolytic diseases in a patient where the proportion of

PNH type Il red blood cells of the subject’s total red blood cell content is
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In one aspect, a nethod of reducing fatigue is
contenpl ated, the nethod including the step of
aGhd20dshbRb7 Ng to a subject having or susceptidgaootosazs
to a henolytic di sease a compound whi ch binds to or

ot herw se bl ocks the generation and/or activity of one
greator than d 04, praferablygreatacthas 25%e thest prgferably irgexcese ghs
the duration of time a person suffers fromfatigue is
r5a96.c ydb pthea bmbodiEits) thenpresent Feathepseprovide aggdystiomin
bel i eved to be associated with intravascul ar
hereodrysore ssmptones dssbiigtesl withl RNHor othen hbmetytjc diseasasiin a
resolves 20 even in the presence of anem a. By

retiont Wayirigheeratigsibsyte tourtdh Bkaess ot80 k30° pérditerp meseent

nmet hods reduce fatigue. Patients within the
airefeeabieintexoassof 120ef H°rpedliter st preferablydn pxgess of 150 x
bl ood cells, reticulocytes and platel ets benefit nost
f raS1pet liter. p Patients imibieoakt preferablecangas recitastabove hase hod
of reducing abdomi nal pain is 25 contenpl ated, the
nadtive bohe mandivremdt wilk peddape aflequide nisberisiofi gpd lioed cells.
subj ect WD 2005/ 074607 PCT/ US200S/ 003225 25 havi ng or
sWhite pta pationt afflictddowith PNHoor dthes hemolytic dissasmtheid bﬂ)od
binds to or otherw se bl ocks the generation and/or
acdifs midybeodefective in oneoemorermphysiiegt, GRldaficiest): the present
Reduci ng abdomi nal pain nmeans the duration of tinme a
pasthods ampdricuariy useful irdpmtacting sudhresls froadyeie sesyifing
about 25% or nore. Abdominal 5 pain is a synptom

r fesra lcompleniend ectivation.n Abud, patjerds withip Ahe prsfer Ngesl

| evel s of haptoglobin to process all the free

hieermfjt mostfrone Hreggresentmathedse bl oodstream as a result
of intravascular henolysis, resulting in the
scavergiong agpedid mathodiof reskiicingdatigueds eprtamalated; $1es ns .
By reducing the lysis of red blood cells, the present
neethoddncheting thetstep ofstvinisisring tea sukingidiayinarerisHsqaptible
bl oodstream 10 thereby reduci ng abdom nal  pai n.

Ptatd bemelyiid dineaseteheorapingd-whieht bibdete orntharnwisediogks g s
of type Ill red blood cells, reticul ocytes and .
ptenasatinnanséoractivity gfese of meie comBPlpMesterMpRiteRtsy feducing

fatigue means the duration of time a person suffers from fatigue is reduced by
about 25% or more. Fatigue is a symptom believed to be associated with
intravascular hemolysis as the fatigue relents when hemeoglobinuria resolves
even in the presence of anemia. By reducing the lysis of red blood cells, the
present methods reduce fatigue. Patients within the above-mentioned
preferred ranges of type Il red blood cells, reticulocytes and platelets benefit
most from the present methods.

In another aspect, a method of reducing abdominal pain is

contemplated, the method including the step of administering to a subject
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In anot her aspect, a nethod of reducing dysphagia is
contenpl ated, the nethod including the step of
aflghédkBiagdri Ng to a subject having or 15 suseepiusihSess
a henolytic di sease a conpasnd which binds to or

otherw se bl ocks the %gge_r ation and/ or ac,tivitg of
baving or ausceptiidetn @ hemolydio diseasma sompens whiah, binds thahi a

nmeans the duration of tine a person has dysphagi a
atharsies biacks e gaseraionawdior aothity of one PEMOISATRIEREN
a synptomresulting fromthe inability of a patient's
campoaénts.c Retlucing abdgmingnain means thesiution of fimef-pergon
free henogl obin released into the bl oodstream as a
isaffenstfrood abdaninalaain s aeduced bylapsii25% €& More- nPFamingle
scavengi ng of NO and esophageal spasns. By red‘flﬁsi nfg
tplain is pssyspidm resuitingdamn thel ingbility pha patiant s natusaligy s o
reduce the amount of free henpglobin in the
Inaptogiabiretarprocessad tye freeihemaglobipspipaspdiintopie blogdgtream
wi thin the above-nentioned preferred ranges of type
lais|a result bf iotravaseulnshemslysiay resulting iptthe seavgngingd of Nb(o%nd
benefit nmost fromthe present nethods. WO 2005&%4%7
hasstivek 0psaie and spasras. | By tasuciag delyis £€ prcthlood;ceils: 118y
of reducing erectile dysfunction is contenplated, the
meesard methddsdpdidpet the atoupt efifreachamaalabin !ﬂﬁ@enBlS?OQStfeamr
subj ect having or susceptible to a henol ytic di sease
dherobyp sadvgingtabeaminahpaing Fatients withisythe sRovsHHeRtionede
generation and/or activity of one or nore conplepent. 5
queiernd rangesié tpsi tH getbble@%/ pells. eisuigrides apd Rig plefit
duration of tine a person suffers fromerectile
dpestirom therpresent gethasdg. by about 25% or nore. Erectile
dysfunction is a synptom believed to, be associ ate

with deaneihei arpechh mether of reddcing dysphagials F%T%@&B'@g?d'
into the bl oodstreamas a result of iptravascul ar

Hbermatkedsinciggingdbristen §f pemINsiNg tga SUBIPCHIBWY Ve | s,
the present 10 net hods reduce the unt of free .
Hesiseeptistg 19 3 hemelgtioiserpe g MOWM%%&"P%@%@? 158
serum | evel s of NO and reducing erectile g%/q?wgunct i Ol
rlosksrihie genpratipmandier antiyhieohRBRIr HRIA SPMBlegTNE BOTPRPIFNNS:
of type L1l red bl ood cglls, , .
Reducing dysphagia means the duration of time a person has dysphagia
attacks is reduced by about 25% or more. Dysphagia is a symptom resulting
from the inability of a patient's natural levels of haptoglobin to process all the
free hemoglobin released into the bloodstream as a result of intravascular
hemolysis, resulting in the scavenging of NO and esophageal spasms. By
reducing the lysis of red blood cells, the present methods reduce the amount
of free hemoglobin in the bloodstream, thereby reducing dysphagia. Patients

within the above-mentioned preferred ranges of type Il red blood cells,

reticulocytes and platelets benefit most from the present methods.
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reticul ocytes and platelets benefit nost fromthe
present nethods. In yet another aspect, a nethod of

rwaYsisisstyenogl obi nuria is 15 contenpl at ed, dcfsiiRbhRshs

including the step of adm nigstering to a subject
havi ng or susceptible to a henolytic disease a
conpolnnet ahdthér dspads ammetied ofgetieaing ekectip sysfunetion is
generation and/or activity of one or nore conpl enent
contpmpiatéd; theRmethodrincliding thestemefredministening to a sukiest on
in the nunber of tinmes a person has red, brown, or
tavike or susceptibleiea bemolylie dseakeca cempoundaghicly pings ke 9
about 25% or nore. Henogl obinuria is a synptom
otrimnivist Intpcks tha generation abidior agtiviiy choneof BAre eomplement

| evel s of haptoglobin to process all the free
leempoheits.n Rediaiag exbctila dysfunation reeanst the duration of e a

of intravascular henolysis. By reducing the |lysis of
ipeesonl snffdrscfinh stectilealypiupetiontis mstuced by abedh 253 phgore.
amount of free henoglobin in the bl oodstream and urine
tErectitdylys2inatien isca sgmptomdaslievadiigriesassgoipted with scavenging
surprisingly, the reduction in henogl obi nuria WO

2000 by #6d RemaglobiszeleasalisAbe biopdsisenin gs aApsull of
Patients within the above-nenti oned preferred ranges
diitrdvspeular hémolysis. bBy tatiuciop fthy lysie of tqdp iegd eallsihg present
pl atel ets benefit nost fromthe present nethods. |n
ghethbdsiredube thecapaurnt of fieerherheglolin In thgRleasistreamoRBIRbYs
is 5 contenplated, the nmethod including the step of
dnerbasisg serungevals of NOEnddreduding eragtile ﬂY%H@@@ﬂt iAgtigntsy 5
henol yti c di sease a conpound which binds to or

awithin thiesabole-onsndionedbpigiatedaangss of typeofl rad blogfeglisst one
or nore conpl enent conponents. Reduci ng thronbosis
rreticidodytes ahd platelts benefit mestirase thegesry MethedSnbosi s
attacks is reduced by about 25% or nore. Thronhosis is
a 10 $yyetanethesabpactc methed of sadyeingthemagiabinuigds, engi ng
of NO by free henoglobin released into the .
Itaptetaplatednihesnethed ingludingrthe piep £ adminisieringde fstupiget
and/or the lack of CD59 on the surface of %Iag_eé ets
rasAing grragiseeptible to a hemolytic disease a compound which binds to or

otherwise blocks the generation and/or activity of one or more complement
components. Reducing hemoglobinuria means a reduction in the number of
times a person has red, brown, or darker urine, wherein the reduction is
typically about 25% or more. Hemoglobinuria is a symptom resuliing from the
inability of a patient's natural levels of haptoglobin to process all the free
hemoglobin released into the bloodstream as a result of intravascular
hemolysis. By reducing the lysis of red blood cells, the present methods
reduce the amount of free hemoglobin in the bloodstream and urine thereby

reducing hemoglobinuria. Quite surptisingly, the reduction in hemoglobinuria



term nal conpl enent nedi ated activation of the
platelet. By reducing the lysis of red blood cells,
t 4o WéspoReE nethods reduce the anount of fregerus200s003225
henogl obin 15 in the bl oodstr eam thereby increasing
serum | evel s of NO and reducing thronmbosis. In
addursirapidly b Petidnts aitbin the abovenmantioned prefeaed ranges chivRg|
conpl emrent - medi at ed activation of platelets and
tilh rechibloed sellsOdicviotytesiprdpiptelets henafit mast isgmithe Bregeftod
whi ch can induce platel et aggregation through C5a
maetbpdors on platelets and endothelial cells. 20
Thronbosis is thought to be nulti-factorial in
et i ol bustillianothed aspedtia methedoh rdugingihombeskdsrogl obi n,
the absence of termnal conplenment inhibition on the

5 swniempated, the methed inplydipg theestep of agministeringda a sybiest
endot hel i um surface by cell free heme. The .
i raving\x susceptibledd atemaliticidissese pepmpond whishPingsteef | v
contribute to small vessel thronbosis. NO has been 25
sitbewvisechlooksithe gengralian and/erggtdty-afiona or mafe eemplement
di saggregati on of aggregated WO 2005/ 074607
ROMIBR0B5 REAiBCing thrombosia meaass thexdurationefidine a parsen dgs
adhesi on. Conversely, NO scavengi ng by_ henogl obi n or
ttheomhmsiscatiacks isfredusagiiyeshout 279 9y mafe” THIIMMOES & of
arginine netabolismresults in an increase_in

10 psympitretbelienpddg beiasaccistrgwih scayenging Qi NO by HER  he
term nal conpl enent inhibitor CD59 and pul ti
shamitgiebin saleassidnia tae bleadstipapnas  resyitof W@Vﬂ%‘ﬂ%‘
conpl emrent (C5b-9) on pl atel ets causes nenbr%ne_
veamelysiaand/ar thadacknf niihp sHifage o Rlatgipisiesyiliad inthe
m crovesicles act as a site for the generation,of tpe
clesminateprpiemenidnediated ectivationygf thr plagplet. By reducing the lysis
pr ot hr onbi nase conplex. It is tho%%ht t hat {hese lobi
pofiret blogd calls; thepresertgnethpds feduce therameunt atiree hgmoglobin

thronbosis in PNH. By reducing the |ysis of 10 r.ed
15 pingbel bisepstsam, feerpby perResaCRBER Perv@l%d:@ N #e ERYERY o

free henoglobin in the bIoodstrean].therePy inal

i theerabasin gnaddiiien Rodtagde of cxeplamant Wi 7yt termina

t hronbosis. In addition, inhibitig% CO@PIenEgt aﬁ CS

V\pq>mplpm§0’rem@dig§gggm5@ﬁpn of platelets and thrombosis. C5a will also be
inhibited by this method which can induce platelet aggregation through C5a
receptors on platelets and endothelial cells.

20 Thrombosis is thought to be multi-factorial in stiology including NO
scavenging by free hemoglobin, the absence of terminal complement
inhibition on the surface of circulating platelets and changes in the
endothelium surface by cell free heme. The intravascular release of free

hemoglobin may directly contribute to small vessel thrombosis. NO has been

25 shown to inhibit platelet aggregation, induce disaggregation of aggregated
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Coa nedi ated activation of platelets and/or

endothelial cells. In particularly useful enbodi nents,

t v WespoRt Net hods reduce 15 thronbosi s, espegiRbisidozzs
patients having a platelet gount in excess of 40, 000
per mcroliter, preferably in excess of 75,000 per
plateletsiandrinhibit atlbesion., Conversahn M seavengPIBY0 per
mcroliter. In other enbodiments, the present nethods
ihethaglbirherdhe padustiomof NG igeneratiomby theyipaibitipn, Bfa‘f“g!"éﬂ? of

PNH type I'll red blood cells of the_subhg&}'s i?tq
meatathdlisooresidis in @nrinaseasei in piptelet aggregatian., Gl plgtelets also
preferably greater than 25% nore preferably Ln excess
ddckabederminal compplementiphipitorCRRS ard myijtiptessiiidips hgygq shown
ot her enbodi nents, the present nethods reduce
tihatrdspositiomot taminaleemplament 465k-2) an pigtalely cguses
reticulocyte count in excess of 80 x 109 per liter,
moerebiane Vesiawatjon andihe genergtion ohmicromgsicles, The ¢ er |

nost preferably in excess of 150 x 109 per liter. MO
I0I0EVETIcIes ACHET sipioptiecasperaion pbtherplaling pompRitanLs factor
aspect, a nmethod of reducing anem a i s contenplated,
t\'eg Xeetrtibel protrpmblinage comaplexe B inthodghlithatdhess 5%"‘51%5 may
subj ect having or susceptible to a henolytjc diEgas?
salgmegrtibde ta-the igenesielaf theorahosis IR ENK-sBy radugiogdhe fysis o
generation and/or activity of one or nnrg coggleqegli
aedbinodiaels, the Rragert meihadiradicaiharAmeunt offiee, bepdigein in
tinme a person has anem a is reduced @@% a&ou 25% or
ribe bloodatsears, therehy insreasing serwa lavels of NQ pp 18t he

bl ood's reduced capacity to carry oxygen du the

| thebastsis. do agpiior inkibitinggergplement %W@e‘f%g C%&ﬁ ¢
red blood cells, the present net holgsu@ss' st red bl ood
c@5a medisjed activationefiplatalats and/ariopdeBgla! oAl aneni a. 10
I'n anot her aspect, a method of increasi ntgl t.he

pr oporie peicalarly uesfil eshadimentsdhe preseplmeathps freduge ) o4 q
cells and therefore the total red blood cell '
Cihyermbesia, speaiallPalens PAVIR0 AAWIPGE SUTT Ineiiass pEddiBdo pdk
contenplated. By increasing the patjent's RBC count,
Fairofier, PeaiRTAbl TasFoBh 6 {PIQREH TEerRlls most protereEn

excess of 150,000 per microliter. In other embodiments, the present methods

reduce thrombosis in patients where the proportion of PNH type il red blood
cells of the subject’s total red blood cell content is greater than 10%,
preferably greater than 25%, more preferably in excess of 50%, most
preferably in excess of 76%. In yet other embodiments, the present methods
reduce transfusion thrombosis in patients having a reticulocyte count in
excess of 80 x 10° per liter, more preferably in excess of 120 x 10° per liter,

most preferably in excess of 150 x 10° per liter.
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bl ood transfusions is reduced. The reduction in
transfusions can be in 15 frequency of transfusions,
afeuadswedsoP! 00od units transfused, or both. Theg8idResis
of increasing red bl ood cels count in a patient
afflicted with a henolytic disease includes the step
of adin stillanethiengspeat.canpethod of radiisingtsinenia isccoptemplated,
ot herwi se bl ocks the generation and/or activity of one
dhe methed incuging thenstep of@dmibistaring o a subjectraving on i ct ed
with a henolytic disease. In 20 particularly useful
enscafitivlerto s harolytisrdisaase agompstpd iwhighdzinds toa othessige
cell count in a patient afflicted with a henolytic
dileaka sk germraticneardjor@stivityraf ong v imege complentest eampanahts.
in excess of 40,000 per mcroliter, preferably in
Rerieinganenis meaos e duritionofitimera persen has enemiads yeduged
excess of 150,000 per microliter. In other

coybadatiuh 250 mdve. pnemianin hemohtid diseasesresults fiem thepklgod's
cell count in a 25 patient afflicted with a henol ytic
dedecesiccapheityctotdasy pxygai duedn tivd lopsief tegdioad geliywmss. By
2005/ 074607 PCTI US2005/ 003225 30 red bl ood cells of
tteducing thedysis ot reddiloadalis)| the gresent metbade assistsod bload el
than 10% preferably greater than 25% nore
deedietaintrpase thexehysedugingangmigost  preferably in
excess of 75% In yet other enbodinents, the present
met hodis another aspect, pensthodolinereasing tha-propertien pat i ent
afflicted wth a henolytic disease 5 having a
resmplementsessitive: typelih resikecdscells apd therefpee thertola) fadiblood
more preferably in excess of 120 x 109 per liter
nesditcopridh erpetiient afficied yvitha amalglic disease iseentpmplajed. By,
some enbodi nents, the nethods of the present

dnerereiba the patient's BBIC caunt, fatigye canendia and the eatients, nesdipr
of transfusions by about 50% typically a decrease in
tileod trangfesiens isreducads The resvstioy indmnstusianscandedn
typically a decrease in 10 the frequency, of

tfregvenoy pidranshisionsoamonntof blogdyits Havtiued, gsbtbt | t he

present disclosure contenplates a nethod of renderiqg
a subjldetmeihed ptinewaging rediblaedsell sount iy 2 palisat pillicted wit
deﬁendent on transfusions or tnansﬂusion-indﬂgeﬂdﬁnt
by hemalylie diseasanigclides thestgriofiadminigtering a compound whic
binds to or otherwise blocks the generation and/or activity of one or more
complement components to a patient afflicted with a hemolytic disease. In
particularly useful embodiments, the present methods increase red blood cell
count in a patient afflicted with a hemolytic disease, especially patients having
a platelet count in excess of 40,000 per microliter, preferably in excess of
75,000 per microliter, most preferably in excess of 150,000 per microliter. In

other embodiments, the present methods increase red blood cell count in a

patient afflicted with a hemolytic disease where the proportion of PNH type ill



10

15

20

25

subj ect, the conpound being selected fromthe group
consi sting of 15 conpounds which bind to one or nore
CQiaRbeBRE7 component s, conpounds  whi ch bl ockeiniBoosn0322s
generation of one or nore cgnpl enent conponents and
conpounds whi ch bl ock the activity of one or nore
qetrBicotdesis cfane sulsjadt's. totaledtbimsicediconteatiisigreataethap 11 0%,
will appreciate, the normal |ife cycle for a red bl ood
Qréfordbly groatet thaR®50a sore Prafatablyrin ekeassaif 0% mMast or
nore is required for the 20 eval uation of transfusion
i prefepNia exeess of 5%. hin Yatuthenairbotiniants the pgsantdaethods
cells. It has unexpectedly been found that in sone
NAdrbass wdtbieisdalicoont-in ianmtipetradiicted withra hamotgicdissased
for twelve nonths or nore, in sonme cases nore than
thaingearsticulbeytg chet dmelxdebe ofl 3Mx da3 perilitar, wpts rreferablpip
bl ood cells. In particularly useful enbodinents, the
niessndf 1E0h 0 pep iy, miest peaferaklydnl o2s:sd o 26Q1% 1 Oeperiiiter.
transfusions or transfusion-independence in a patient
ahfsoreternbodinafs 3he THENNGHSRE THa S200D/dFEBRR MY regultin a
henol ytic disease, especially patients having a .
Pdeiredsetin tafrdquencieaidessiusinins 5y aboat §15%, Wl@*ﬂgl g dagrease
preferably in excess of 75,000 per microliter, nost
pihahefrafiancy of earefssiorsf byl BDUDTWepreeralypically a decrease in
ot her enbodi nents, the present nethods provide
dibefregaentyds ransfasions by abowt99f4isi ons or 5
transfusi on-i ndependence in a patient afflicted with a
henol Jh iyet sictlexsepedtcthe prasest giscipsire comomplatesa mpthod of
I1i red blood cells of the subject's total red bl ood
caindedmna subjoctafflictod with aremplicudisaasefass sopgndand ab er
than 25% nore preferably in excess of 50% nost
ptrexfistusitris/ortranefusisnsndgpengdent byradyinistgripg.a compound to the
enbodi nents, the present nethods provide decreased
deytsed cthe eompotitd being selested frompthe group consisting of
transfusi on-i ndependence in a patient afflicted with a
heoropgurids wdhiishebing thane aigmarercemplament gempegents, Goppounds
excess of 80 x 108 per liter, nore preferably in
ewbishdlak the generalid efarne|qrmare %EP“}?I“EF@T‘B%%’“% #nd
excess of 150 x 108 per liter.

compounds which block the activity of one or more complement components.

As those skilled in the art will appreciate, the normal life cycle for a red blood
cell is about 120 days. Treatment for six months or more is required for the
evaluation of transfusion independence given the long half life of red blood
cells. It has unexpectedly been found that in some patients transfusion-
independence can be maintained for twelve months or more, in some cases
more than two years, long beyond the 120 day life cycle of red blood cells. In
particularly useful smbodiments, the present methods provide decreased

dependence on transfusions or transfusion-independence in a patient afflicted
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Met hods of increasing the nitric oxide (NO levels in
a patient having 15 PNH or sone other henvolytic
dweasniabe al so within the scope of the presepiszoosiooszzs
di scl osure. These net hods of1 i ncreasing NO | evel s
i nclude the step of admnistering to a subject having
avithsalRermpltibtisedse, aspresially patients havng e piateletequblinexcess
whi ch binds to or otherw se blocks the generation
a0i db@o0FEF microltery prefemblydn excess of 500 permictelitgroment s.
Low NO I evels arise in patients 20 afflicted with PNH
(refotaity infexceds/fi150000¢ms sucraliten nethdrembodinenis e ng
of NO by free henogl obin released into the
lpresesht imethodsasovide deerbasenf dépendencesmitransiusiongsiry si s.
By reducing the lysis of red blood cells, the present
reedrisheston-independendecinanmatient afflicfaderdthheehemplytis dispase whasre
bl oodstream thereby increasing serumlevels of NO
| the pesganion ciNH type fill reddsibadicetiert the subjesbaiaialirad bloods
WD 2005/ 074607 PCT1US20051003225 32 restored as
esslic@ntetlisgreater han 1 0%, preferabiy\oreatenthan 257 piere preferably
NO deficiencies. EXAMPLES 5 El even patients
piA rexcesspaf 508k, imost heafarably i oxdess 0b75%al Inaetothae effects
of anti-C5 anti body on PNH and synptons associ at ed
t érabedimehts, fPitpresent methods\peovide deaiedagdi depoadsnsadBnt
and henolytic. Patients wets defined as transfusion
Ciegreshaisiois orittanstasionsndeppndéndeda p patismmfilicted Mitbfeusi ons
wthin twelve nonths. The medi an nunber of ° )
t hemslitis diseaseiavingra teticulpeyte count iroetces of 8 xd071RerRer,
t he previous twelve nonths. The nmedi an nunber, of
t mares prefaralbly imexcessieltR0 X H0%tpes lijor.aness peeferpbinia exenss
was twenty-two for the patient pool. Over the course
0150 ndp? perditer, each of 11 patients received a weekly
600 ng intravenous infusion of anti-C5 antibody for
appr oxXVethods of in¢risasipg the niticexideNE) igyelsi in patipit haxng
anti body used in the study was eculizumab. 15 Patients
r BhEi sregre0gherheniolgicudiseasaare alsoudtkingthe sporerftheBigsag
on a bi-

disclosure. These methods of increasing NO levels include the step of

administering to a subject having or susceptible to a hemolytic disease a
compound which binds to or otherwise blocks the generation and/or activity of
one or more complement components. Low NO levels arise in patients
afflicted with PNH or other hemolytic diseases as a result of scavenging of NO
by free hemoglobin released into the bloodstream as a result of intravascular
hemolysis. By reducing the lysis of red blood cells, the present methods
reduce the amount of free hemoglobin in the bloodstream, thereby increasing

serum levels of NO. In particularly useful embodiments, NO homeostasis is
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weekly basis. The first twelve weeks of the study
constituted the pilot study. Follow ng conpletion of
t o Jossiobdsed acut e phase twel ve week study, apd1vs2005003225
patients participated in as extension study conducted
to a total of 64 weeks. Ten of the eleven patients
pestdred ap avidendad byna rseokitien ehsyenrioms crbuiablade NG a

total of 20 two years. The effect of anti-C5 anti body
deficrolst s on PNH type 111 red blood cells ("RBCs")
was tested. "PNH Type" refers to the density of

GPl -anchored proteins expressed on the cell surface.
Type | is normal expression, Type Il is internediate
EXAMBKESN, and Type Il has no GPl-anchor protein
expression 25 on the cell surface. The propaortipn of
GPI - dEfeven patienteparticipsted én therapydrals jo ¢yaiptahe sffects of
2005/ 074607 PCT/ US2005/ 003225 33 cytonetry in thF
rantHGE ardibedy Db ENH andsyIhpioms ,asgtcwépg FhB@WIH%-/ %&'ﬁ patients
 munol. Rev., vol. 1, pages 315-330, 200]. As

o fmesfusiondependent and hemalyiie. | Batients walg dﬁbﬂ%d M1 red
bl ood cells increased nore than 50@6during t he.
dreinsfusionrdepsndant withiechistayraf aur of mete apsfusiens Withinuefve
val ue of 36.7%of all red blood 5 cells to a 64 week
rmeanths.al b metiiapgumises of transiusions witip the fatientRopkwas nine

i ndi cated that henolysis had decreased §%$L8$ .. See
Tia theepréviobe twalve menthsz Hﬂlﬁﬂﬂﬁﬁ‘eﬁ“ﬁb‘gﬂ’ﬂ? bpagipe Y3ode
1l RBCs from conpl enent - nedi at ed Ixsis. ggqlonging
tihdhepiievious twalve monttsrwas tyeatydweifenthe patignt pool.
PNH- af fected cells reduced the need far tran fus%g&f,
par oxyves therepusseefipur wasks) gagnofilh pafients fepelyelay n
the trial. Table 1 PNH Cel | PQBulﬁ%ions Rre-‘a oSt -
E80M) ing dntestyemrpussinfusion qf aniidO5 aelippdyiok aPRPEITRY B¢
PNH Cells (%9 P NH Cell baselin 2 ks 64
prinaltase sThe(sé)ecific anti-C5 antibody usedeln the giﬁgy was ecmﬁﬁtlﬁgb.
Patients received 900 mg of eculizumab 1 week later then 900 mg on a bi-
weekly basis. The first twelve weeks of the study constituted the pi!ot study.
Following completion of the initial acute phase twelve week study, all patients
participated in an extension study conducted to a total of 64 weeks. Ten of
the eleven patients participated in an extension study conducted to a total of
two years.
The effect of anti-C5 antibody treatments on PNH type Il red bloed
colls (“RBCs”) was tested. “PNH Type” refers to the density of GPl-anchored
proteins expressed on the cell surface. Type | is normal expression, Type lis

intermediate expression, and Type Il has no GPl-anchor protein expression

on the cell surface. The propottion of GPl-deficient cells is determined by flow
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Type 111 36.7+/-5.9 59.24-8.0 58.44-8.5 0.005 RBCs
Type 11 5.3+/-1.4 7.5+1-2.1 13.24-2.4 0.013 RBGCs Type
19b 20d034bdr 4. 6 89.94-6.6 91.14-5.8 N. S. VBGTospssadsizs
92.44-2.4 93.34-2.8 92.84-23% N.S. Platelets 15
aconpari son of nmean change from baseline to 64 weeks
Rytcrmegrytin thecmanrar describes! in Richaeds: ebad, il ARPISMMYI0) ¢
was found that PNH red cells with a conplete
dfév.ciobic pagss 335-330, RREH As compared tapprstherapy conditions,
cells) progressively increased duri ngythe tr eat nent
RN Jypé Hibreddblonskaells incamspdimare $Rndsa % gutngihe)exignsios
partially deficient PNH red cells (Type Il) _increased
f stady. STISDinCreass frem @Epre-study. maareyalua i3t 6% Al & biged
change in WO 2005/ 074607 PCT/ US2005/ 003225 34 the
poelip to a 64 week nradr valie of §8H4% of Typadlil yed blopd gelisindigated
during eculizumab therapy, indicating that_ the

i thet eamalysimhahdegreagssyshamly. oSeeTgble dabelew; Fciiizumal, e
to a reduction in henolysis and transfusions rather
ttharapy pedtectge PN type 1l RRGs élopheqraplemp 1lysisiThe
effect of anti-C5 antibody treatments on |actate
dprolonginghmealls susvivil.s This Dretectigaof the-RNHoeffegipd,eglis

el even patients. LDH catal yzes the interconversion of
prediscad the need fordransiusionsPaspesms aad oyerallihemlysisin al
glucose to lactate, which is released Into the bl ood
apatients insheetiaip by the liver. LDH |evels are used as
an objective indicator of hemolysis. The LDH | evels
were 10 decreased byp%q_ﬁai'%ble'ﬂhan 80% as conpared to

pre-treat ment | evel sPNrhgell Populations .
Pra- and Post- Eculizumab Treatment in Ail Patients

Proportion of PNH Cells (%)
PNH Cell |\ oceline | 12 weeks | 64 weeks | p-value®

Type

Typolll | 3574159 | 50.2+-8.0 | 584+-85 | 0.005
RBCs

Type I . 3 13.2 +-2.4 0.013
Apcs | 53+-14 | 75+-21 | 132+

Type Hi : . - 5. N.S.
Wees | 921+-4.6 | 89.9+/-66 | 91.14/-58

Typelll 1 g0 4424 | 933 4-28 | 928+-26 | NS

Platelets

4comparison of mean change from baseline to 64 weeks

During the course of the two year extension study, it was found that
PNH red celis with a complete deficiency of GPI-linked proteins (Type il red
cells) progressively increased during the treatment period from a mean of
36.7% to 58.9% (p=0.001) while partially deficient PNH red cells (Type II)

increased from 5.3% to 8.7% {p=0.01). There was no concomitant change in
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LDH | evel s were |l owered froma pre-study nmean val ue of
3111 UL to a nean value of 594 UL during the pilot

Swahsosighor nmean val ue of 622 UL after 64 pepkSodsoizs
0.002 for 64 week conparisom see Figures 1A and 1B).

Simlarly, aspartate am notransferase (AST) |evels
sheopriopertion ok BNHoteutrpphilsda apy ebwecr@ﬂﬁntﬁél#ﬁm@/@?@?“mab
decreased froma nean baseline value of 76 UL to 26
therapy inticing that iR inriegse inthe prepegtiasuof R tedells was
treatnent, respectively (p=0.02 for 64 week .
cuspeairedustion irchemelysis 2nd fraosfueionsrathes than aehangg fythe
bilirubin, and nunbers of reticul ocytes, did not
Aithglensisythiemselvesl y from prestudy val ues during the
64 week treatnent period. 20 Paroxysmrates vere

neas ubel effeqt of antr&Bantibedyiraatnpalgandagtat ydrogenase
Paroxysm as used in this disclosure is defiped as
ilenslsiEHRHY wis rdeasurechebakaleven patients- 1P catalvees et r i

| evel of 6 of nore on a scale of 1-10. Figure 2 shows
tinteraonversionst pyruvatalasddestnise deddleashralls metaRolize glugask
of par oxysm of herrg(gl obinuria in patients w tEvPN'I__'
Hefastate ashichlisrrelegsed iln themloodandis takepypkydne liver. LDH

pre-treatment |evels, the paroxysm percen rgte was
rlevkis et LADAZGGEY Whientivy nwﬁforysbemewee Ebst'—%%‘?'eﬁﬁjs ¥ein
(see, Figure 3) from 3.0 paroxysnms per grzi\ti nt e'r
inerdast Pigeealerthan 80P CMRRLIN PrEdegHON JEVEIR, She

per patient per nonth during the initia eks and
0.BH javetsyeraowssed fram 2Re-gudy MEAR Mallg P} %511%2‘#?@%8& QIR

treatment (Figure 3 (p< 0.001)). 5 Serum tic
ot oD WL SOHED B RIRLSEHE 0k ar s SaeB L Btk ed
bl ocked throughout the 64 week tr atrrenﬁgﬁéi@g W th
twerkgHp =002 fas B4 wagkicoawatsrm e faUres 18hgi ng

ext on Eoiarb: aapanale FRITEATEeERs RST) BULt ARRAGTERro

LTI S NG L VBT RS

%i%%q%@ﬁﬂgfﬂi&b% 5‘ E(!e aL %}I wzeeﬁle"?1 & treoaaftmteltu]t(,e rels%egla\lf\ély
(p=0.02 for 84 week comparison). Levels of haptoglobin, hemogiobin and
bilirubin, and numbers of reticulocytes, did not change significantly from
prestudy values during the 64 week treatment period.

Paroxysm rates were measured and compared to pre-treatment levels,
Paroxysm as used in this disclosure is defined as incidences of dark-colored
urine with a colorimetric level of 6 of more on a scale of 1-10. Figure 2 shows
the urine color scale devised to monitor the incidence of paroxysm of

hemoglobinuria in patients with PNH before and during treatment. As

compared to pre-treatment levels, the paroxysm percentage rate was reduced




pattern that was repeated between nultiple doses. In
one of the patients, as seen in Figure 4,
bisdsedidtie@righ of conpl enent bl ockade resul t egedBszoos003225
henogi obi nuri a, dysphagi a, and increased LDH and AST,
which correlated wth the return of serum henol ytic
ot 935 (see, Figurend) framx 8.0chasexysmgiper pationt per moothkedore
(Figure 5) and reduction in the dosing interval from
aplizupabteaatment todal parosydaOperpationtrper rontiagringshe initial
in a regain of conplenent control which was
nd weakisrand o paroxysme rerpatiootpes manth durirgthaddiweakn
both patients. This patient showed a 24 hour
rteemdrhenti (Bigursf 3 Gys@Ba).a and henogl obi nuria. A
reduction in the dosing Interval from 14 to 12 days

5 was s@efurshemplytic agtivity iranine 20theslaven patierts was, tely
above 35 pg/m and effectively and consistently
bhlacked dhroughauttheetbweek treatment peripdiwith troughrleveais efder of
the extension study for both patients. The patients'
nepeizuroab strequilibigingasging froml approxiratelyBsiyg/mhte 350 pg/mi.
treatment wth eculizumab. Figure 6a conpares the
nidwringrthe extensing sty o? patisnts:did miot sustain daye|scaf egtliizuaab
per month, prior to and during treatnment with an
amecesEiy WxensiEterily bhek cpoplenstoThis besaithroggh ey dy
for cytopenic patients, while Figure 6b conpares the

10 rhemelyticsctivity egesfred inpthedast 2slaye glithedd dryrdosingiistatvah &
nmonth, prior to and during treatnment wth an anti-C5
apatieputhat was rensatasl hetween mulliple doses,. Invons ¢fithe patigns, as
reduction in the need for transfusion was al so noted
i seentie Figure 4.cbrgalothsoygheef complamsant bloskads fegultad in
decreased from 2.1 units per patient per nonth during
ahemgglohinyris; dyephagia, and insreased LREANGASD whighserelaled
patient per nonth during the initial 12 weeks and 0.5
uwith thepgetunpef sasum hemohvtie activityu r Atrihe nad dogppsyRioma
week treatnment period), wth non-cytopenic patients

15 pisrelved (Figure 5 and saduction indbe dosing, intesyalifrog 900 mg every 14
non-t hr onbocytopeni c patients w th nornal I%I at el et
ceaystte 900 MEDS\EN 19 drys esuited ip & regain ohgrgpigment control

transfusi on-i ndependent durjng the 64 week treatnent.
which was maintained over the extension study to 64 weeks In both patients.

This patient showed a 24 hour resolution of dysphagia and hemoeglobinuria. A
reduction in the dosing interval from 14 to 12 days was sufficient to maintain
20 levels of eculizumab above 35 ug/mi and effectively and consistently blocked
setum hemolytic activity for the remainder of the extension study for both
patients.
The patients' need for transfusions was also reduced by the treatment
with eculizumab. Figure 6a compares the number of transfusion units

25 required per patient per month, prior to and during treatment with an anti-C5
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The effect of eculizumab adm nistered In conbination
wth erythropoietin (EPO was al so evaluated in a

t woossbagygoppeni ¢ patient. EPO ( NeoRecor mnon( prusesnes22s
Phar maceuti cal s, Basel, Sw sgerland) was adm nistered
in an anount of 18,000 |.U. three tines per wegk
tantibody oy cytapersic prtisets; while Figwes 6l gemparas the ipbenof
Figure 7, the frequency of transfusions required. for
tiransfysicni units rem&regipgn patiesth per monthderial o %g‘%woﬁ@atmem
hal ted. For the two year extension study, 10 of the ér}
paith amaeti-CB antibody fonnen-gytopenicatientsst ﬁéi/snéﬂ?ﬁ?ﬁ rRduction
receive 900" ng of eculizumab every other week. gpmle
dheinead fatiteapeiusion was alsanated indhe eRte gruRimean tiapsfusion
months.) Six of the 11 20 patients had nornal .
platasaiestanspd ot 2. hupks Perpaiienter MORAYING & 3iypakRariod
whereas 5 of the 11 had low platelets, For, th

periar dotregimentiiodd 6 HnitepRIPaET ReF Mpnth d*srﬂ‘@rtaw"‘%ﬂ? {ig wegks
nmont hs, intravascul ar henol ysis was successful |

candt ca.5|uni;e|pematbanrmyumth@wewwmwwﬁtmsw
to be transfused even after erythropoi etil? thera&y
Tperiodpavitharan-gyiepenicpatigsts bangtiting the mgst: Jeifactelouf pfdhe o5
start of eculizumab therapy with a’egl atel&t S%t
beerothraokagyppenicaieets withgiopnabriagiet gokits, (=150,000 per
PCT/ US2005/ 003225 37 that the ongoin tranls(f ushc])?nﬁl
weagoliterk bpgarae frargivgionsindependantdying fhg%eﬁ\f?@ g
failure. Results of the two year,K extension study also
denpnstheaaftegt efipeulizunghradmipistered w@i"?a&'ar‘ I

significant decrease in transfusion requirenents fo

L ATBORSHIERD) wrikaleo BYANaEFH 5 3 BRI TOPPaR SRRty EPO
I ndependent . during the entire _two year treatnent
p@leckiecornen Barhe Phajmaceuticnls ﬁéﬁ?‘sgﬂm'ﬁﬁg)t Yahsf usi on

RSSRENSERL o Bl STt PSS e b esbrin

requi renents was found t,oé)e ng(s#' r onounc?g [ I sions
p¥eRkRE Of terstdy. fiscRNONYIp Sigure &elhg redyenicy of transtusio
Phar macodynam ¢ | evel s ywere rre%surded gnd f=Jotely ed
ateirgd fry thig patient was sign icantly reduced, and soon haited.

For the two year extension study, 10 of the 11 patients from the initial 3
month study continued to receive 900 mg of eculizumab every other week.
(One patient discontinued eculizumab therapy after 23 months.) Six of the 11
patients had normal platelets (no clinical evidence of marrow failure) whereas
5 of the 11 had low platelets. For the patient who discontinued eculizumab
therapy after 23 months, intravascular hemolysis was successfully controlled
by eculizumab, but the patient continued to be transfused even after

erythropoietin therapy. This patient had the most severe hypoplasia at the

start of eculizumab therapy with a platelet count below 30x1 0%, suggesting




ecul i zumab doses. The pharmacodynam ¢ anal ysi s of

ecul i zumab was determ ned by neasuring the capacity
ofvaeésieqshy serum sanpl es to |l yse chicken ery¢in60sio6325
in a standard total human serum conpl enent henol ytic
assay. Briefly, patient sanples or human control serum
(thmtitoe bpgaiag transfysionsovern )ikl & resylt efdhe upderying Raney o|
with gelatin veronal -buffered saline (G/B2+, Advanced
Reareaw tdiluteechnol ogi es, San Diego, CA) and added in
triplicate to a 96-well plate such that the fi_.naé.
concelResults ofithe bio year @Menpion study\aisa degpansirated thatjpere
plate was then incubated at roomtenperature V\/@i[rl e
okrsck etatistioally signifigant de¢reassintransfusiopgrauiremats tar the pa)
were washed. The chicken 20 erythrocytes were .

5 gutishisi Fbdedhpatients ravgineddransiusiontindependent suring the eiie
cell polyclonal antibody (0.1%vol/vol). The cells
vimog/eahtzeatmesh periagh and fovs a@ppenie aamemwwwm@@fs.'on
Chi cken erythrocytes (2.5 x106 cells/30 L) V)%r added
tindegendphta theee tnliowingitiegtmentayithd&RR (NeoResoRPR - S-Q?i ent
sanples and incubated at 37C for 30 m n. Each Iegte
ceduatiandol trahsfusidn ireduiramentaevassiognd tosbe ek Rreaeyneed In
prepared chicken erythrocytes of which four wells were
| patisbist with 8\000d ORMOWABSAIVCT| US2005/ 003225 39 with
20% serum contai ning 2 mM EDTA as .t he bl ank andg}wo

10 wel | s Riermacodynamia levelawere mepsures and meoggesaecqiding to
negative control for spontaneous henolysis. The plate
wesulizeab deses: i TW@%@%@HMPWWH@L&%& to
a new flat bottom 96-wel| plate. Henogl obin rel ease
ndstetrained by maasttingihe apacity phpatign ge%'%?ﬁ%?lgﬁ? i lyse
reader. The percent herml%si s was determ ned Pée'n n%B.
t bhickenl enpthroytesdn matandariota HUMAR $EIUR PATRISR9H! Rerpelyic
pati ent sanple-CD bl ank) (OD human serum cont ol - OD
brassy) Brigfly, padeny samRlesor hHBap £aR éaa&/"hga’ff'gé]' {”?? HlRee

15 PHa) was diuiad o 20% voivel it galal véronal-buffered saline (GVB2+,

Advanced Research technologies, San Diego, CA) and added in triplicate to a
o6-well plate such that the final concentrations of serum in each well was
20%. The plate was then incubated at room temperature while chicken
erythrocytes (Lampire Biologics, Malvem, PA) were washed. The chicken

20  erythrocytes wers sensitized by the addition of anti-chicken red blood cell
polyclonal antibody (0.1% volivol). The cells were then washed and
resuspended in GVB2+ buffer. Chicken erythrocytes (2.5 x1 08 cells/30 uL)
were added to the plate containing human control serum or patient sampies
and incubated at 37°C for 30 min. Each plate contained six additional wells of

25 identically prepared chicken erythrocytes of which four wells were incubated
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effects, shows the percentage of serum henol ytic
activity (i.e. the percentage of cell lysis)
oWy dodsiBasorel | 1 ysis was dramatical |y reducepeiiisbidfozzas
majority of the patients tesbel ow 20% of normal serum
conpl ement activity while under 15 ecul i zumab
twithe@0% serunToentaining@-mM ERTHA Bs thasblanip ad twhwellsg¥eren
conpl ement activity, but conpl enent bl ockade was
decubateshwith GVBR# butfer dgne asia opaqfiveleentralder sRprianeery
to 12 days (See, Figure 4). Inprovenent of quality of
| heineolysiss Tas plate wals sherssantifugetiandthagupematant irapderred to
Organi zation for Research and Treatnent of Cancer Core
20néwn flafbotiomde-well plate djempgindin wigaservas deternyined at OD
Q.C-C30"). Each of the participating patients
cripine usidgtahreiciptate teagles sthedreancant bemelysisavasfistermine
the ecuiizumab therapy. Overall inprovenents were
olsstrey the dollowing fobaula: heal t h st at us, physi cal
functioning, role functioning, enotional functioning,
cognitive functioning, fatigue, pain, dyspnea and
i nsomHezcent Bemolyisigux 20®X (ORPatlanti sample-{ib) BIABK) o
study experienced a redud¢©Pduman seivmrooptroiiiblas
associated with PNH For exanple, as set forth in
Figure 10, there was a denonstrated decrease of =
ablagiaphlof thel phamigsqsyaginics (Bigdrec)ethe; stednabtheophysiplogicat
PCT/ US2005/ 003225 39 dysfunction after adm nistration
oéffants)Ishawsritle percertageofserina hemolytip selivity ¢i.e. thygercentage
synptons before adm nistration of eculizumab. Al though
pofedediysix) oxectine.hSell lysisodiisriramsticsly rerduced jrethei nedoty
been described herein, further enbodi nents may be
ptreqmitients tdhelowR056 skidrmabiserum empkementacyitiwijie under
departing fromthe scope of the invention. CLAINS 1.
Useuliaimak traatnents Twotpiatienty exhibiterka htaglkthseudyia camplement
medi canment for restoring nitric oxide (NOQ .
hactiviig,tag cemplerent blockade wasf pasmangntyy f@ﬁioﬁﬂii M%Hﬁf‘g the
noct urnal henogl obi nuri a.

dosing interval to 12 days (See, Figure 4).

Improvement of quality of life issues was also evaluated using the
European Organization for Research and Treatment of Cancer Core
(hitp://www.eortc.be) questionnaires (‘EORTC QLC-C30%). Each of the
participating patients completed the QLC-30 questionnaire before and during
the eculizumab therapy. Overall improvements were observed in global
health status, physical functioning, role functioning, emotional functioning,
cognitive functioning, fatigue, pain, dyspnea and insomnia. (See Figure 9).

Patients in the two year study experienced a reduction in adverse
symptoms associated with PNH. For example, as set forth in Figure 10, there

was a demonstrated decrease of abdominal pain, dysphagia, and erectile




2. The use according to claim| wherein said anti-C5
anti body is selected fromthe group consisting of: a)

hvolaodseigdls 0) h5G .1 scFv, and c) functi onapermysaensiooszs
fragments of h5GL.1. 3. Ths use according toclaim1l

th bj,ect h LI
i o it o .

t fot d bl |1 t th
R i Bl BB 7 %o

bIood I reater than SOW t he supj ect
ol atel éﬁ* hiysipasd pad plber o z@nm! i aglorcave bpen
e), th ect's pl atel et count reater han 75, Q00
o pSqbeR e fufindronpiagraerty Wk b heveanaechy heseiileg I
grea r.than 15 mcroljter, the subject's
et ol Bepaiig el B edons o %wvsm%-log per 1iter,
h) the subject's reticulocyte count is greater than
120 x 109 per liter, i) the subject's reticulocyte
count is greater than 150 x 109 per liter, j) the
subj ect has a greater than 40% PNH type 111
granul ocyte clone, or k) the subject has an LDH | evel
greater than or equal to 1.5 tinmes the upper limt of
a normal LDH |l evel in a person. 4. Use of an anti-C5
anti body in the manufacture of a nedi canent for
reduci ng henogl obinuria in a subject suffering from
par oxysnmal nocturnal henogl obi nuria. 5. The use
according to claim4 wherein said anti-C5 antibody is
sel ected fromthe group consisting of. a) h5d .| nmAb,
b) h5@ .1 scFv, and c) functional fragnents of
h5GlL. 1. -40 6. The use according to claim4 wherein a)
the subject has a proportion of type Ill red bl ood
cells greater than 10% b) the subject has a
proportion -of type IIl red blood cells greater than
25% c¢) the subject has a proportion of type IIl red

bl ood cells greater than 50% d) the subject's
pl atel et count is greater than 40,000 per mcroliter,



e) the subject's platelet count is greater than 75,000
per mcroliter, f) the subject's platelet count is
greater than 150,000 per microliter, g) the subject's
reticul ocyte count is greater than 80 x 109 per liter,
h) the subject's reticulocyte count is greater than
¢RRAIMS109 per liter, i) the subject's reticulocyte
count is greater than 150 x 109 per liter, j) the
subj ect has a greater than 40% PNH type 111
0" BRSNS - HifBodiOf the mhMEactitPio & medRamaR thilestb@NEhitric
greater than or equal to 1.5 tines the upper |imt of
@idfo r(h@) ihppepstasisl i na asyhecs oppffering Uflemofpanrysali negurnal
g pn the nmanufacture of a nedi cament for

§C|ng ‘dysphagia in a subject suffering from

paroxysnal noct urnal henogl obi nuria. 8. The use
c [

gel‘fg% ﬁéé‘&fc&%m@[@ c“élu%r fgg«ﬁérgignsgl S%nql-éptd#ltlb% ?ﬁé& Virdrs the
dduh&daiistingsefFva) hatd. 10)1Ab updt5iGa riaslchr r@grcérﬁurstxmfal fragments of
Qﬁ§%~l 9. The use according to claim?7 wherein a) the
% ect has a proportion of type Ill red blood cells
greater than 10% b) the subject has a proportion of

e lll red blo el.ls, reater than 25% c¢) the
% ‘%Efaﬂﬁgp Eﬁ%ﬁﬂﬁﬁﬁ f type 111 red blood cells
gr eatay [hetsElﬁcht ?8:%0 %rgﬁértlbﬁl@f t?ptb]i]ﬁfeﬂ bod hélts;gi@tcr cann0%, s
greater than T Ccro e subj ecgt.:
pl at & de sebigihas %pr@P&yP% AEiEs: 5!9@3 of rg'?ﬁteé?%"%‘f
f ) t fhgﬂfctsabjeama§a Fﬂo rﬁb@bf Ircﬂ $logd eéllsQFeatdd@tian 50%,

, 0 per. mcro he su éect s.reticul ocyte

c ou ntd) the sybleeit Séﬂatﬂﬁtg,qugtgs grcqtelgthﬁbtfo (0;ngy microliter, e
;ubJ ee§Ehe%uﬁﬁét's%t&%ﬁnﬁQ%i@&teﬂ thardT RO Per wh#Ritdr20 x 109

s reticul ocyte count is
gr eatféthetshlawtEwtf;letm@ltwreqtﬂtt@ﬂ 150y009 per migrfiEsEt has a
g1 eat Gy L NARcAGL hldyeXBEntlid QY i pel mBe, o
-41 rttehs{i:l @ﬁés ect Nﬁg{s? lﬁe%eve?” great e r t han or
equalh)the snbfsctts eculdchis cgmje& gregtgnthan @p Xa10n9¢frlﬁ¢f LDH
level; i) {hg sﬁh@c@ ?é}nzulocyte count is greater than 150 x 10° per liter,
j) the subject has a greater than 40% PNH type 1II granulocyte clone, or
k) the subject has an LDH level greater than or equal to 1.5 times the upper

limit of a normal LDH level in a person.

4. Use of an anti-C5 antibody in the manufacture of a medicament for reducing

hemoglobinuria in a subject suffering from paroxysmal nocturnal hemoglobinuria.

5. The use according to claim 4 wherein said anti-C5 antibody is selected from the

group consisting of: a) h5G1.1 mAb, b) h5G1.1 scFv, and c) functional fragments of
h5G1.1.
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10. Use of an anti-C5 antibody in the manufacture of a
medi canent for reducing erectile dysfunction in a
subj ect suffering from paroxysmal nocturna
henogl obi nuria. 11. The use according to claim10
wherein said anti-C5 antibody is selected fromthe

6 BH4RsE NS dRtel tD91afth 4 whkrellPGL. 1 MAD, b) h5GL. 1 scFv,
and c) functional fragments of h5GL.1. 12. The use

accomrdfhsguijert basd pronatiothelteperlllapd bleed §RJ1§ jgeeater Hyg 19%,
Pr op gy Erge%weét ha%pgrc portion &Ptygér 70dd BRbY §elErg?é‘&EJe? thah 23,

10% e su as a oportion ty
bl oo@) thelshkjeq ﬁlm propartiemofAsg 111 red blopd cellgigraster thﬂaéo%

pr op% me%ngcft ét%a}q%%tlc!obnt f%ecpt{arqg& &)eddoﬁaegﬁ\?c%lﬁér, than

50% et count greater than
40, 0@)theanbjet (srpdrltélttesount@ gredier thand] 560900 per rplcmlﬁﬁret count

i te 000 i f

uby db0k Sluifel Blelge Ea %ar@gf?"ea%tlébﬁ?%aﬂ"l&%“%bo per
mcr @tﬁe&gbjectg;)reﬁdﬂbcyvﬂbpmtlé geatartthanf0och perdsemt | s
greater, t

t t'
T sy D3 geulexe Rt iy pehgh o B
| :qt eﬁ)lthe lsl)bjécge rﬁidbljoleﬁf cunt E;gl‘eﬁt& dau s & ?Oﬁﬁer ligr,gr ea: er
t han er | ter ec reat er
thanJhg%ﬁm B%F%egf?ﬁ‘fff ﬂgﬁﬂa‘wl’/t%i@ J '08?‘ ?’“?

subj a§tthd@bjRNhasDiA LBHEkv gpatce rthdnfkﬂrrbqﬁﬁl tequmfemub Wpper
tines the fﬁgé limt of a normal LDH level in a
(4

lygit ghpnormg! 6 InAPEERP) - C5 anti body in the
manuf acture of a nedi canent for reducing thronbosis

in a subject suffering from paroxysmal nocturnal
herkbgl dbimanti-65 aptibodyhia the enanwiisiam Af atBediramept fo reducing

h
gﬁ@ﬂ lNn 88k e&@ﬁf*ferﬁg ﬂg,;}I %@‘@"‘i‘“ﬁ%&b&%ﬁfﬁ Gl élabmla. e

consi Stin .1 scFv,
and c) functlonal fragnents of hb5GL. 1. -42 15. The

§!S %’hg‘t‘i ondh, nggné ) cqz!uﬁ f‘wl.%gvé{; %‘née% ahtid$ qpbtﬁé‘cttedhﬁém Ghe

pfopor 1 on I's greater
08 corbjstitgef: sa)ti]SSdtl nab, hﬁfdpbwﬁmdoﬂ fangienal rfrlagm@as of
blgof cell's greater than 25%

9. The use according to claim 7 wherein

a) the subject has a proportion of type I1I red blood cells greater than 10%,
b) the subject has a proportion of type III red blood cells greater than 25%,
¢) the subject has a proportion of type III red blood cells greater than 50%,
d) the subject’s platelet count is greater than 40,000 per microliter,

e) the subject’s platelet count is greater than 75,000 per microliter,

f) the subject’s platelet count is greater than 150,000 per microliter,

g) the subject’s reticulocyte count is greater than 80 x 107 per liter,

h) the subject’s reticulocyte count is greater than 120 x 10° per liter,

i) the subject’s reticulocyte count is greater than 150 x 10° per liter,

j) the subject has a greater than 40% PNH type III granulocyte clone, or
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c) the subject has a proportion of type Ill red bl ood
cells greater than 50% d) the subject's platelet

count is greater than 40,000 per microliter, e) the
subject's platelet count is greater than 75,000 per
mcroliter, f) the subject's platelet count is

gr eatkgkhet @u%ﬂ:ctlﬁﬁ #00DREEvelgfakt tHaBror eq@dl th NS dmby thetupper
reticul ocyte count is greater than 80 x 109 per liter,
ligyit phacnogil [ leyel ig@inePhcyt e count is greater than

120 x 109 per liter, i) the subject's reticulocyte
count is greater than 150 x 109 per liter, j) t?e )
Kubee of Bagni-Gr enibedy ims maufaopge of gengdigament for reducing
e%c%%g@ E?onclh Q@ﬁ’o ec? Euﬂgrm% RS mpaRd S rhal hRStuARI ﬁ%glo@:‘i{ﬁha
gr eat an or e 5 tlnes the upper Iimt of

a normal LDH | evel |n a person. 16. Use of an anti-C5

lalntﬁgolgg a&&{ﬁgftonaﬂ}ﬁf APV &N ggld %nﬁ%@' a?xﬂ[ﬁgf[ is E&Ected fron|1 the

I 'ncreasi roportion o bl ood
gyﬁumccmaisyneg:mf sa)tthahll mab, HIhs6d. lc@Fv, and v dynctiongh &pgments of
%gjdlsubject is suffering from paroxysmal nocturnal
globlnurla 17. The use according to claim 16
wherein said anti-C5 antibody is selected fromthe

i Sti f. h5Gl.1 mAb, b) h5GL. 1 F
& Rt bing Bt LENHBE of e L 38 The uee
accorgy Pﬁ@uﬁj@?t@l?@il pﬂolﬂulﬁ*ltmmwtgpmllhr)ed blved sell:sj geater kg 18%,
ropartion. o e
20%p hléctéﬁ%F BROPOTgY °gWB? ﬁ&‘}f‘?’f"é’ﬂ ¢ VE ﬂfaln%lr%éd

bl Ooct)%lshs,e&m@as p.ro Miamo e 11 @} bidoe callsprentdr thas0%,
pr oportl on of ty F

d t th
S00% e SheCEEetcoails wrepFoben 10 o BT TEGHG 1| 1 ec

bl ood.y el dy e&"sﬁﬁ&t@lét dollAtNs gredfer thén 73,600 pebhiic@6liters
pl atel et count greater than 40, 000 per moﬁr oliter,

f) thRtheuhpiedts Péﬁt?iPta?Pb‘Fté% gredsenthan 1350&083%?“{ 8% 75, 000
per ['%ctﬁeo ub e@tr%rgtla%octyﬁecoﬁﬂ% SiehteSthitl @ﬁhlﬁtpeﬁﬁ’t@m i's

grea er mcroliter, Lhe subject's
reti ch)ltba:gub_scﬁmmulmoytegme@ttlégre@tnrathmet90xx HHoeEsn | i ter,

I1?20t hg Y%émagﬁts rg’t{c'il%tc&t% %&L@'ﬁ Yd fefiQftn 1158 xA0BAdrGker! haN
j) the subject has a greater than 40% PNH type III granulocyte clone, or
k) the subject has an LDH level greater than or equal to 1.5 times the upper

limit of a normal LDH level in a person.

13. Use of an anti-C5 antibody in the manufacture of a medicament for reducing

thrombosis in a subject suffering from paroxysmal nocturnal hemoglobinuria.

14. The use according to claim 13 wherein said anti-C5 antibody is selected from the
group consisting of: a) h5G1.1 mAb, b) h5G1.1 scFv, and c) functional fragments of
h5G1.1.
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j) the subject's reticulocyte count is greater than
150 x 109 per liter, k) the subject has a greater than
40% PNH type |11 granul ocyte clone, or 1) the subject
has an LDH | evel greater than or equal to 1.5 tines
the upper Iimt of a nornmal LDH |l evel in a person.

1%59: hUﬁ%é&Eor?iﬁ %‘Elgfn%@ lipody in the manufacture of a
medi oF Te

cament ucl ng em)IIysi s in a subject

suf f @) thagulfiecd hasgepropoyseredf typsdiluedbloodeatls greatsr than il 6o,
20. ' : j ' | d.- C5
ant  Bogy e AEEALALBH ot R o MOPLAl i B o)
h5GL el thedithjedy hasebEdpattigodhitypedHded loddierdls igreater than 50%,
frag ts of . h W1l 21 T se rdi claim
10" anEPe PG PR Syl el ARSOTREBEORRRS, Tl 1
red k) hoduljedt’s plagiaadwn it greater 175,000 ptheicadibgrect has

a pr rtion of elll re | 0 | s _greater than
556, 5 St Shigfeld Eounkis xcilr S A S0 B0 af nliBREFT | Mo

b: 00¢) thelshiseq@s@éxichlocytb abund (b;’]@'eatdi)thahlse xSl perditérs

pl at t cqunt is greater than 40,0 gmcroliter,

e) t ﬁg%ﬁb‘?iﬁ%ﬁ"%"%ﬁ’ﬁﬂél‘"é‘lm @cﬁﬁ?ﬁ‘efiﬂ?f’gsggﬁ@rwﬁ‘&ﬁ 75, 000
per 1y hé Albidees reticlildesiid@uiitiigRater hall 50 21 @lpechient i s
greater than 150,000 per mcroliter g). the subject's
reti dUheupiest hasarireates than 49YaiNH hups 18 grapulpede lope.of ¢ or |
h) t e 1RURILREL had d'neltJDH%\F&%FeﬁteF Haftoriequalr8 Al LEimbN @R upper
120 x 109 fer liter, 1) the subject's reticulocyte
lpoitipf a posmgh Ik devel IRapens8® x 109 per liter, j) the

subj ect has a greater than 40% PNH type 111

granul ocyte clone, or k) the subject has an LDH | evel
I§r deaf an hatirCSrandlndsilin ths mangfactureef a medicamrat for|inesgasing the

i ' ’st |Xonfdh, wherei
RSB R Bk o3 L9 18 P onl, o
saglrsubjeetds sufifgring fipmpamxyandl dectimid)henogiobinanizy in a
subj ect suffering from paroxysmal nocturnal

henogl obi nuria. 23. The use according to claim 22
Wh eTiei use acdoetimgntol cldim Hnwhdpeid gaitl anti-€l5amtibatlyfis eeledtddefrom the

group consisting of: a) h5G1.1 mAb, b) h5G1.1 scFv, and c) functional fragments of
h5G1.1.

18. The use according to claim 16 wherein

a) the subject has a proportion of type III red blood cells greater than 10%,
b} the subject has a proportion of type III red blood cells greater than 25%,
¢) the subject has a proportion of type 111 red blood cells greater than 50%,
d) the subject has a proportion of type III red blood cells greater than 75%,
e) the subject’s platelet count is greater than 40,000 per microliter,

f) the subject’s platelet count is greater than 75,000 per microliter,

g) the subject’s platelet count is greater than 150,000 per microliter,

h) the subject’s reticulocyte count is greater than 80 x 10° per liter,

i} the subject’s reticulocyte count is greater than 120 x 10° per liter,
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group consisting of. a) h5GL.1 mAb, b) h5GL.1 scFv,
and c) functional fragnents of h5GL.1. 24. The use
according to claim22 wherein a) the subject has a
proportion of type IIl red blood cells greater than
10% b) the subject has a proportion of type Il red
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pr oport| on greater 'than
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@@moenall@fbleaclenepﬁl@@unt i's greater than 150,000 per
mcroliter, g) the subject's reticulocyte count is

e : en. | ).st.h ' 'S .
B SR E3, TibBS, 8Pl bl e UGE o rotucing
Hemtodyrsis in a)sul'gdme sffebing diomsparextysmallnoctytne] lemogiobimurigir eat er
than 150 x 109 per liter, j) the subject has a greater

O%)PNH t e I.11. granul ocyt
4o ol P2 hecung Brsmime B R 00t P Bpoc e e rom e
groweconkisingugib ed) h5Gil M thABf b)eh5Ga IR Fv, Lot cl) @etionah fragments of
@ﬁgson 25. Use of: i) one or nore nol ecul es sel ected
mt he group consisting of a) nolecules which bind
to one or nore conpl enent conponents, b) nol ecul es

MITHE ubd Rekrdineo cRN Y dhdreig Oof one or nor e conpl errent
conmponents, and c) nol ecul es which ck the activit
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manuf act ure of ar maceu conposl tion fo
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gI oblg) the sOBECD)s, retmmtbcprt)e camrttiid greaircisant 8 103 ped lltcr, ( ALG)
h) the subject’s reticulocyte count is greater than 120 x 10° per liter,
i) the subject’s reticulocyte count is greater than 150 x 10° per liter,
j) the subject has a greater than 40% PNH type III granulocyte clone, or
k) the subject has an LDH level greater than or equal to 1.5 times the upper

limit of a normal LDH level in a person.
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27. The use according to claim25 wherein said
nol ecul e is selected fromthe group consisting of. a)
an anti body, b) a sol uble conplenent inhibitory
conmpound, c) a protein, d) a protein fragnent, e) a
peptide, f) a small nolecule, g) an RNA aptaner, h)
%2&%8?%“5“ R T Rtiook) LR R R of AR G RAR: g pi
@idean@d RIficienqy ainsrial subjeett ewfleting gfrMIVA pargkysmdl o akedmal
“.E)%E,lb urigCi d inhibitor, and o) a peptide nucleic acid
I n to 28. The use according to claim27 wherein
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25 PRty BRI RRL G aAhf 3 hlindsy B Mo e
gryurh&@iistingsaff-va) haGdl. | ah Ab,u) diSiGa riadcFé,ramd i fiinstiarfal fragments of
h@ﬁq’]l 1. 30. The use according to claim27 wherein said
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obra veno lact%_ % FUT- 175, i) conplestatin,
(ﬁ'] JSHEFEN b clain ZZWhertile according to cl ai m 26

wher aj thesabjekt Ba &bpdﬁéﬁoﬁ?{ﬂl @l Blobd) &dl1sigheate @R 10%,
hemat o&@l esi s |s EPO. e use according to claim
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1l gl b Bl m R Brelof ek or' 43 (9% EREL 1éRGper

limit of a normal LDH level in a person.

25. Use of®

i) one or more molecules selected from the group consisting of: a) molecules
which bind to one or more complement components, b) molecules which block the
generation of one or more complement components, and c¢) molecules which block the
activity of one or more complement components, and

ii) one or more compounds that increase hematopoiesis for the manufacture of a

pharmaceutical composition for treating a subject afflicted with a hemolytic disease.
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k) the subject has an LDH | evel greater than or equa

to 1.5 tines the upper |imt of a nornmal LDH level in
a person. 33. Use of an anti-C5 antibody in the
manuf act ure of a medi canent for reducing abdom na

pain in a subject suffering from paroxysmal nocturna
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%", Do INeRRL © £50hR St LsREEZI Sy -

preteglr d}aat pmteimﬁ:lgn%t,@@ﬁ) pqqmdc nf) e smbll tn@tepuiefg) ah [RNA aptamer h)

] at.el et unt reater than
TR alipher g » ShisEHR b in Sh@hFLsgiRiad R s Hend Grotease
ighibadre I) d ﬂtaibleS@raﬁdeHQQ\m,em) histoall intetf@ringl RN AU €kl nucleic
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oc
*rci"{@ﬁl itor }/"dtﬂé@ﬁtbqeé’é‘f’ aF'é‘t‘?tEéJ‘F%cyte count is greater
than 150 x 109 per I|ter j) the subject has a greater

than 40% PNH, ty granul ocyte claone, or
jhg upe r?agrdgrg t‘P_ Eirlrnr %Whersrnéa@@wl?%ﬁs # ar@q‘a%rnttbed& 5
trmesthe upper |limt of a nornal LDHIeveI in a

fP:rson 36. Use of an anti-C5 antibody in
niiease aeeording 1 daion Bayvkesein seid aae&%%bw@ if ﬁ@ected from the
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fering Trom'paroxysmal ‘nocturnal” hefmogl obi nur
h3A.B7. The use according to claim36 wherein sai d
anti-C5 antibody is selected fromthe group
consisting of: a) h5GL.1 mAb, b) h5GL.1 scFv, and c)
F0unThe emakcdrdiag mecteisn 37 whhi@ sald molecule is selected from the group

consisting of: a) CR1, b) LEX-CR1, ¢) MCP, d) DAF, ¢) CDS59, f} Factor H, g) cobra
venom factor, h) FUT-175, i) complestatin, and j) K76 COOH.

31. The use according to claim 26 wherein said one or more compounds that increase

hematopoiesis is EPO.

32. The use according to claim 25 wherein
a) the subject has a proportion of type III red blood cells greater than 10%,
b) the subject has a proportion of type III red blood cells greater than 25%,
c) the subject has a proportion of type III red blood cells greater than 50%,
d) the subject’s platelet count is greater than 40,000 per microliter,
e) the subject’s platelet count is greater than 75,000 per microliter,

f) the subject’s platelet count is greater than 150,000 per microliter,
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38. The use according to claim36 wherein a) the

subj ect has a proportion of type Ill red blood cells
greater than 10% b) the subject has a proportion of
type Il red blood cells greater than 25% c¢) the
subj ect has a proportion of type Ill red blood cells
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BGlikon, f) erythropoietin (EPO), g) antithynocyte
gl obulin (ATG, and h) antilynphocyte globulin (ALG.
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35. The use according to claim 33 wherein

a) the subject has a proportion of type III red blood cells greater than 10%,
b) the subject has a proportion of type III red blood cells greater than 25%,
c) the subject has a proportion of type I1I red blood cells greater than 50%,
d) the subject’s platelet count is greater than 40,000 per microliter,

€) the subject’s platelet count is greater than 75,000 per microliter,

f) the subject’s platelet count is greater than 150,000 per microliter,

g) the subject’s reticulocyte count is greater than 80 x 10° per liter,

h) the subject’s reticulocyte count is greater than 120 x 10° per liter,

i) the subject’s reticulocyte count is greater than 150 x 10° per liter,

j) the subject has a greater than 40% PNH type III granulocyte clone, or
k) the subject has an LDH level greater than or equal to 1.5 times the upper

limit of a normal LDH level in a person.
36. Use of an anti-C5 antibody in the manufacture of a medicament for decreasing the

frequency of transfusions required by a subject suffering from paroxysmal nocturnal

hemoglobinuria.
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37. The use according to claim 36 wherein said anti-C5 antibody is selected from the
group consisting of: a) h5G1.1 mAb, b) h5G1.1 scFv, and c) functional fragments of
h5GI1.1.

38. The use according to claim 36 wherein
a) the subject has a proportion of type INI red blood cells greater than 10%,
b) the subject has a proportion of type HI red blood celis greater than 25%,
¢) the subject has a proportion of type I red blood cells greater than 50%,
d) the subject’s platelet count is greater than 40,000 per microliter,
¢) the subject’s platelet count is greater than 75,000 per microliter,
f) the subject’s platelet count is greater than 150,000 per microliter,
g) the subject’s reticulocyte count is greater than 80 x 10° per liter,
h) the subject’s reticulocyte count is greater than 120 x 10° per liter,
i) the subject’s reticulocyte count is greater than 150 x 10° per liter,
j) the subject has a greater than 40% PNH type III granulocyte clone, or
k) the subject has an LDH level greater than or equal to 1.5 times the upper

limit of a normal LDH level in a person.

39. The use according to claim 36 wherein the medicament is formulated for use in

combination with one or more molecules that increase hematopoiesis.

40. The use according to claim 39 wherein said one or more molecules that increase
hematopoiesis is selected from the group consisting of: a) steroids, b)
immunosuppressants, ¢) anti-coagulants, d) folic acid, €) iron, f) erythropoietin (EPO),
g) antithymocyte globulin (ATG), and h) antilymphocyte globulin (ALG).
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