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| NTRAVENOUS | MMUNOGLOBULI N TREATMENT OF ALZHEI MER S DI SEASE RELATED

APPL| CATIWS011/1305381] This application clains priority toThisi1/esns? si ona
Pat ent Application Serial No. 561/323,739, filed April 13, 2010, the
contents of which are incorporated by reference in the entirety. BACKGROUND
OF THE | NVENTI ON [0002] Al zheinmer's di sease is the nost conmon form of
denentia afflicting as many as 5.3 mllion Americans. The disease is
generally believed to be caused by the accunul ati on of 10anyl oi d pl aques
in the bral resulting in nerve cell death and concom tant reduction in

neurotra I niQErYENﬂ; QUWiEMRGEMM?,R&BEiW JN,TRéa‘éENQQJ,S and
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prof ound nental deterioration and ultinmately death. [0003] There is no
known cure for the Al zhei ner' i§%§§ A are primarily focuses on
15 t he managenent of synptonsﬁggAt |sggygg%égﬂ&¥§sease progression in

Al zhei 0013 Aiis spplisaticancldiesppiokityotodd. Sl Rrdvevisml Bhtenitcalpislication SeriddNai. n ti ssue
vol ume, or _enl argenment of ventricular yolunme, over tine. Afforded by

tech noﬁ&éﬁég 3 %»Lféﬁf? é§rlirﬁ%3r?é’t1 Pct%l? QWA O Whishgrcpmrrated pyséaencedgd1€ pased
nDnito%&ﬂgt.echniques are advantageous in their ease to admnister and to
guantify any changes in the brain condition. The recent discovery that
anti bodi es against f3-anyloid are 20 present in human i mmunogl obul i n

preparations (e.g., intra J |4 lYI G and can inhibit the
neurotoxic effects of13-aﬁéﬁ%#ERpggﬂgg%Jﬁﬁ#ﬂ#@Qﬁqx¥% I's in Al zheimer's

pati en{en02P y9aEEmsE Alikdas lth® hodiebniREe Srmi SHUMERNE RifliétihoGRMryiaée Abi [ ity
were noted. [0004] In 2006, there were 26.6 mllion Al zheimer's disease

suf f er enliongknerideae. Tiydizeseis eenpiellsibeliexsd 1o bp cansed Yy 88 gsewphlation P Pbe
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pati ent poputation, "an he tremrendous "burden on care gi vers, a pressing

need exewbsardsatitierevevalzd [npaiemeiit§iachdnvay] doghipauidaconags ahé rigtheiblehdts. The
pr esent inventgon provi des inprovenents to fulfill this and other related

needs. aloppwWithiths depenss prameiead stabibitnans developmsphmitietaipral problagisrtheon

disease is progressive leading to profound mental deterioration and ultimately death.

[0003] There is no known cure for the Alzheimer's disease. Patient care primarily focuses on

15  the management of symptoms of this disease. Disease progression in Alzheimer's patients can be
monitored in terms of reduction in brain tissue volume, or enlargement of ventricular volume,
over time. Afforded by technologies such as magnetic resonance imaging (MRI), these image-
based monitoring techniques are advantageous in their ease to administer and to quantify any
changes in the brain condition. The recent discovery that antibodies against f-amyloid are

20  present in human immunoglobulin preparations (e.g., intravenous immunoglobulin or IVIG) and
can inhibit the neurotoxic effects of f-amyloid lead to clinical trials in Alzheimer's patients.

Disease stabilization and modest improvement in cognitive ability were noted.

[0004] In 2006, there were 26.6 million Alzheimer's disease sufferers worldwide. By 2050, a
predicted 1 in every 85 people will be diagnosed globally. Given the dire nature of this disease,

25  the large patient population, and the tremendous burden on care givers, a pressing need exists for
new and more effective therapeutic agents and methods. The present invention provides

improvements to fulfill this and other related needs.



[ 0005] This inventions relates to the use of change in ventricular vol une
to nonitor the effect of a brain preserving treatnent of Al zheiner's

di sease awo2guidessfornul ating further treatnent plans. PoTarse01a9pe62, the
invention provides a nmethod for treating Al zheiner's disease in a 5 subject
in need thereof. The nethod is useful to determ ne whether a particul ar
treatnent dose and/or fre uenﬁgjis effective after @%i nme period of

treatment, the determninab MMaRY, S8GHE erE&‘éT ification of future
treat ’Tylml§ﬁlvéﬁlonbfrel§tegﬁ)t fRE %@@Fdh?ﬂé&b VehirRfidr wsrmst fhe dffde; SanMe
dose and/or frequency 1s nalntalned eterm nation o ectiveness

i s madef a aram pleservihgseatment of Alzheguaisclyscase a.m;l@ndedbrmulauhg ﬁn[thentreatinﬁat
period pefoyre the effﬁctl veness i s 10as essfe ﬁ eci,fi.cal I?/ t he
et hodPlaic: [ SRESdRE bRt Bov Beap Betie) oUErar i M A TS b ISt vl ure
in ghe su%jéﬁt%heeﬁ tRERbA ﬁié rH@tﬁG&Is' &efuﬁ%@é}%ﬁné FR&hEG% }()é}‘ﬁ%\)lar trddeheMose

obt ai ni nd% a basel i ne val ue of ventricul ar vol une; ée adm nistering a brain
pr eser andigr frhmeapteutenffcca‘geeaftertadlmdwleermb]f@@atnte@it, then tpuripgse isthenrused fong

B e e e

15i nt etH&dh@td@se@tdA@f t@éqrt]ﬁéﬁé}l i mca;thtame&qtuaetenﬁﬂhn&p@m&ﬂfétgw&ﬁ@s igYheddyrdi at e
val ue from step t he basel i ne val ue from step (a); and (e)

i ncr eaBighgr @umané/gt fraquesay @f“sﬁﬁéorb*r%@ﬁﬁ%ﬁ@sﬁ@ﬂ@?%@dﬁ?&@ﬁ@.ﬁff%t%@@m isin dose
or fre ) val ue to
nkd 7 PRERE R SPeTRAh) b MR Rt B SRSl S0 18 ABSEAE T
an ex peattﬁchlamdlaas&lthﬁ s\dbjléétrsltﬁ&ih@y magngtierdsonaics ubageﬁg (MRt)ht}AIrezalyel mer's
di sease but wi ého It recel Vi n fat ment far, the di sease wthin atime
per i od OBRINHEa NHYRIBE PloYF fﬁéfo me; (b} adapnisising @ bryp ProsarviEthpiapgrtc
adm ni

't equency hon sBise T el %%?i@éaﬁfg@?ﬂﬁtﬁése it FREE o AR R Do
t he fi determinirgrveaticatae vvb,htwelnchhe subgict abam inMRicthemdbg obtaatmgaﬁtrftss t han an

ex cted |n in vent cuI unme in a_subj ect mer'.s
o D as SHHECHaTS Frdt OF VOB g o g ARl GE e VAT b e
per i odw@ih tt@sasaﬁls@va&u@ﬁmtétﬁnamna 0§ ihdrbsdind dMBInREAIQFof thO BRH] plefers R
enbodi nents, steps are further repeated at |east once, and in
each r étﬁe@ﬁutlm@dnhtne@se PR freqtmqy athen vigb (@ indicetonpninetkasd frpmethebasetiond
| at est r tev mnefuture ion of th
t her ape%lp |£ go tgggﬁ 1S #Jﬁg gfgrlt‘ale %%%héarmggassetlseequ(ae% r%‘@%‘gf%ﬁmanex ectg’as es, a
det er mrtadak®in wntrtdm@frfvantme/mmbjem Wwith bﬂzmder'saﬁtease it vhaﬁﬁlt receiwiig of 30
geat treatnent at an increased dose and/or frequency schedule (e.g., when
regtment foa fherfiscasapitbingyipe Beriodpidhe samadupidenses Basey “&?f‘d’@(“toéa‘t’rﬂe nt
will t / or
frequeﬁ%&%@n% R AT Sir R URERRHO Al i0d BLEBLaASE WRER
2011/ 1303 ﬁﬁﬁﬁﬂiﬂtﬂ&ﬁkﬁﬂcﬁa’ﬁe?ﬂamahdbmehﬁe equetictite lﬁ&m g&ernﬁshaﬂu gdlpe vhedicatesp (d)
of the clai ned od durin Feat i ndi ca es n i.ncrease from one

inter n%‘&lfn&feé‘s‘?/gllah‘éq‘fsé thana eaSGinareRE Y 8 aSHEHR her ease i s
equal  Wo/HUm&sRR%E5e BllanRNt 1%&51@ g@fj:atn'?&ft A Re HEea‘é@Wﬂhﬁ&é‘hﬁfe peAbY RN a
subject with Al zheiner's di sease but w thout receiving treatnent for the

di Seaseand durhtomas thefirg éiniegebriofl. t he S5sane duration as the time period
between the two internedi ate values, and the adm nistration of the brain
preser ywong)] t Nesane binbedia@ant st (lb?‘lﬁd @3sRtuttRerdepditddrat ida8O3RBCN ihRecHTEt hod
further COITEI’I ses these steps: determ ning ventricul ar volune in the
subj ectepsatipalatesbiptaymediale ‘éftluealﬁ ca@malteri Sith the sepend &atesh entermradinie ViHPet® t he

t her ap S e e |ng
addi 11 orepind AR doRuRER AU Rl Reh oS} sl RGN SRR 09, e
addi tional 10i nter rredl ate value w t h its. previ ouﬁs i nt er nedi at e val ue; and

(hy di EO8AL i huserge Faret Redeteammnation of meflsaivsnessgllihsapadseier at lag rundiedn st ep
t
g 3%8 't Ino r?a% tR3ARtht DAL ﬁ@?e%s{dr&@t b txﬁfe @queﬁttssdh@&tﬁé E%%Ua &1 t/t@f)sbt%é t&@ R&ve

I nternedi ate val ue an ncrease 1 s to or er than
an expelctadg beercrepased atriea/se nncrel) aod aeatwehtiwdl than ae dub@r&mtm&\n ThisAd afien swen ' s
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15t he additional tine period, or, maintaining admnistration of the brain
preserving therapeutic agent in dose or frequency when step (g) indicates
no i ncreawo 2hriomisvishe previ ous i nternedi ate val ue to thepratdiSzélanai232
internedi ate value or indicates an increase that is |ess than an expected
increase in ventricular volunme in a subject with Al zheinmer's disease but

W thout receiving treatnent for the disease wthjn i.me period of the
same q&fl%@r Brluse®y Fot T Bhyhep ?Wa?ﬁ)e?fiatﬁ cla dd@e@])é ARrRDARY EREBdi nent s,
the tipgyitddSnViftrea® ffom ohdfrtdridediate HHEOR s sﬁbse@lﬂé(ntsih'ttaﬁﬁ&ﬂaﬁg%alfub ORq Ber i od,

may be 3 months, 6 nonths, 9 nonths, 12 nonths, or 18 nonths. I'n sone
enbodi nemease 1 dymak ther gprter itltanageaxpedted puerdasminnegirebldr ivohioasied sobgctwith

Do MARHPELARRH b AR oo B G TR AR R Rl
I Nt 5 avenay dhdtion Bs SRBNCHRIRY beti@n M &d BitedshBlRlcSaBle8 hrdtth&R@Hiniradioh 8f 2

granms per 25 kg body weight of the subject. The frequency of adm nistration
may be therreingregsekng therapeutic sgsakis ipheased imdoselor figauengy cibe methwdt firthémn one

The. oubybliSe g sePrd R BhE e thodRet e b B abORs o An g MRER Aoy e

a nmet hadditiofial dissassioddutiig weidh thatereutic Bicat 13 ddnBsislevddng thd @by, thertignded
for treating Al zheinmer's disease. The nethod includes these steps: 30 (a)
det er nichiaHyng #iditienabingrrmeRiatryelpofneniriquial Vakinyes (grmemprrisg Bjeaddyiosak f er i ng
frogn AbaDRldiREe §al§é §/§tﬁ§t§ é)pé{;iodgqflteﬁﬁ&ﬁ ¥l AGel IRy (ﬁqgﬁirswmu}n{é%ﬁgyr obt ai ni ng
an average rate of change 1 n ventricular volunme as a non-therapeutic rate
of ventdmodteation of treherhpautie agélt )widatseprighind@ateh an fidrease fromVMhe previous

2011/ 130355PCT/ US2011/ 032232 change in ventricylar volunme of subjects

suf f er FHEISIEHT W9R ¢ ngﬁtlalil Sedhedie valuered ﬁlﬁ IRETEASE RFRIBY Lo o ek fhan

obt ai NhAgxHURAYRERHE if LBl CRARIE id Qsﬁ{rg&tt WHGUA BheidtRi' S AReRR bat WhEsHAPeUti c

rate of ventricular volume change; and ) conparing the therapeutic rate
wi t h t heservorg brhierapssming treattment foh éreahseaskewehim mimg pehed eff the saoy dohitioihas

th . The. ventricul | une. i bl 5 is determned b
miher Hie PRGisHEHuBE Bt ob ot R E, STe betn s PRt Tatihen t he
t her apeginit ¢n 8@k @r e qhdo e arpl(BEindRARE R6 P&t o 1?1% ?rev@&ﬂ ihfefnddigEapy is

deened 1 neffective when the therapeutic rate is equal to or greater than
t he nomalupés teadditiensl dptermgdigs Uplup ar Bwiratesmp dalirpasa that is lees than en efpeetsdnge i n

ventri i i - . .L.e. period of
about kae HEvRe BhER leoBloct Wity T EF RS SRt (B BRL 1
sone enbadicnefol she difwasd Wahapytims plyodeithab@hd aliratien &f thaadditional time period.

i mmunogl obul i n-based brain preserving therapeutic agent, such as an

i n@@lnog{)@ép! i1 sétne ERbORRSAIR tEne ﬁl@&li : %9%ﬂr§[, ée\éb@e,%g ghn?'gé&sé@ewﬁme

prefer i ntravenously. For exanp G fray ni stered at
about Perdod, ma3 bgriamentper6 kgnthe$ymorthght? mdnthi er § Binpantlts. desomo rivbodifieats,

frequency, of adm ni strati on may .be. gnce week, twice a week, once a nonth,
or tw B8 BeTRRIER age i irmunslonilinckaSed Warrrteryii derghtls ggeatisuch as an
adni ni %ﬁﬁﬂ%l@ﬁulﬁq@.uln Parfc i RRimkst ﬁ@(éyer%\féwbh @t id NaGS kb &Gk1yt Wi ce a
nont h. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0012] Flggure lis a scfzerratl c

pr esengdmingticrod intiagenk@slyo An Romy/r@es tthel )V desiagministered 4t 0bag]0.2Mogligrems per

2015. nohphCy i o MR ghr B BETREr BuRial Dol 3300 TRk htcono

group iveelABASe £awnds of 86icell hidheh. t Ident Bxamplelths TUHY is adnhidQiddd &tiunesn4 4A- 4D
conmpare the |1 VLG group and the placebo group in Activities of Daily Living
( ADL) , ZRBLPS ke\oRY ateight of FhgesHbIgehtwiogm pontbyal ity of Life (QOL) Inventory
(Caregiver), 25and Moddified Mninmental (3Mb) tests, respectively, during
t he 18{0008} h Iis trustlyer aspdel Ghe miventien [rogidess niette drfenasséaigl thaeffichange brainCGa C

f 1 f th | f | VI
?Soggf%%%&nw% t %3@78 H'Qméqng%\ﬁ ?orgr_egépgféfzﬁafm?eeg .dgsr@g%‘g ﬂand qtggc{ includg;s glregeuspt)esps:

30  (a) determining the rate of change in ventricular volume of subjects suffering from Alzheimer's
disease but not receiving the therapy, thereby obtaining an average rate of change in ventricular

volume as a non-therapeutic rate of ventricular volume change; (b) determining the rate of
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[0017] Figure 6 conpares the placebo group and the IVIG 0. 4g/ kg/ 2wk group
in CAC scores fromO to 18 nonths. WD 2011/ 130355PCT/ US2011/ 032232 [0018]
Fi gure 7 wboesl/B3hessnean basel i ne change i n ADAS- Cog scoPe3/useamiose2sn 18
nont hs of the placebo group and four 1VIG groups (0.8g/kg/4wk; O0.4g/ kg/ 4vk;
0. 49/ kg/ 2wk; 0. 29/ gk/2wk). [0019] Fi gure 8 conpares the placebo gr oup and
the 1VIG 0. 4g/kg/2vvk roup i.n ADAS-Cog. scores fromO to 18 nonths. 5 [0020]
Fi gure Cbafﬁ?dv\/é’elitﬁémﬁ’é%ﬁiu%‘a% P\ﬂhi%ct%ﬁeffrgeglfwnmﬁzwg%r sslisspeesandirgeiong el g

0 x s SR AR s OHRy B0 1RY6E dohz Bl Bt WMeraPe 10/l 1K

i n NPl of esitrisder eduhe oharfge; adl(@) campdrmgahe tHempphiacmtmwgh diemoantletpeurticl VI G

2gire o, Gl R deiehinwa o slisrons B SR Y: T ReneDEsegs YBerserS B3A6A () om

0. 45 ke i RepTE r@%ﬂ%g&grr%%%rmz it i P R e

basel i meeraieatigeaté is 18VS thes thesmrtbsrapcrutmr@tet andltae ﬂmtmrss déenmdiangffetiobo gr oup

and four rou [4wk: Q. 4q/ k 1. 0. 49/ kgl 2wk; 0. 2g/ gkJ2wk) .
00241 ach dhect PG zale b ol o s e B A0S Bt cur i ng the
18-nmonth study in the 15 placebo group, four IVIG groups (0.8g/kg/4

0. 4g/ kg : o sagge kgbpdiaents, ﬂ@/rgre/q_fwmngeande@trlr:ulaw@@p@m@tepg @2%}) iF gur e
14 sho i tud i ng
whol e @??ﬁﬁ?wgpgéwpﬁng ﬂ%%iéﬂﬁh e Fﬁnﬁﬁ & o aggégng?oup Yeurs Hg mB%E%S
(0.89g/ kgl 4wk; 0. 49/ kg/ 4wk; 0. 4g /k [ 2wWK g/ gk/ 2wk), .and aII I VI G group.
20180244011 gdrléorrlse es\gne@ﬂrfeﬂ@éhrrépmslhwdﬁew% adeanyngglpbptin-basedar

vol ume r S

I i e s Sl U T S s R S
vol ume I'¥H@ admnigtegion { proferdbés intraearoasly( GG Exangle ADAB/ ICoghy ba aﬁﬂnmls]t&emant h

st udy. Fl TI ONS 25 002@%}d " Al .zBei r'@),di sease @A&}] is a co n form of
denent FEOT 0 S5 BEEKS BofvaWER GIBpRePics) BF Benedhe TAuSGE O al t hough the
ear | y- qasslistiaB nRYbeQredlh wdR htvﬁ@er 41 Wetk ofife 4 REHIAB! Bvicd & RRVEL ShRKE.
progressive brain disease, Al zheiner's disease is diagnosed based on

cel? ai exeroplenriresymentelan, thed VilGids edminjstered gieahout Bid enays peckgrbashl weightoddhd zed
syrrptom of t'%‘D WO 2q 1/ 130355PCT/ US2011/ 032232 is nenory | oss, such as

di ffi cu’flpec N Edehber i ng recently learned facts. A physician wl|
typically confirmthe diagnosis of AD with behavioral assessnments and
cognitive tests, often foI | owed Cdéﬁa brain _scan. As the di sease advances,

further syrrptoms wi |l pBROHE DER {ION H%Rém irritability and
aggr es F rﬁgﬁrgﬂgs%%%h?&rﬁﬁg;%&ﬁra%ﬁ%E“Eif%%umbﬁmv&@rs{ﬂ ﬁy l oss, and

t he ge era patients as their senses ne As used

herein 10013] Figure 2 compares the IVIG group and the placebo group in CGIC scores during the

20  18-month study.

[0014] Figure 3 compares the IVIG group and the placebo group in ADAS-Cog scores during
the 18-month study.

[0015] Figures 4A-4D compare the IVIG group and the placebo group in Activities of Daily
Living (ADL), Neuropsychiatric Inventory (NPI), Quality of Life (QOL) Inventory (Caregiver),
25  and Modified Minimental (3MS) tests, respectively, during the 18-month study.

[0016] Figure 5 shows the mean baseline change in CGIC scores from 0 to 18 months of the
placebo group and four IVIG groups (0.8g/kg/4wk; 0.4g/kg/4wk; 0.4g/kg/2wk; 0.2g/gk/2wk).

[0017] Figure 6 compares the placebo group and the IVIG 0.4g/kg/2wk group in CGIC scores
from 0 to 18 months.



a patient suffering fromAl zheinmer's disease or AD may be afflicted with
any variation of the brain disorder and at any stage of the condition as

di agnosedwacearidnisg to the currently used di agnostic cripCenisao11fo8229] The
ventricular systemis a set of structures containing cerebrospinal fluid in
the brain. 10lIt includes four interconnected ventricles and is continuous
with the central canal of the spinal cord, As used herein, the term

"vent ril8QA8hr Kignrmbshasys the mepn peseling change ar APASefeg sepresigona i torld merdbeolof
ventri ity i ' hdl A N ai

Vet 1 o he BTGB M BLAMO o1 ESRUETPIDR MY A B BRNO 2 NED v, |
and magpetic r.esonance imaging (M), and capn be gquantitatively nmeasured
with t KOOI § igures P%gar%%ﬁ@?aé?b%%rpflma?&hem@r%‘tg?kg?%wﬁ ZEQRAN lome-Cge
known g, 8xBhiid tovi@thshiRy! ar space enl argenent, often a continuous process
as the conditions progress. The term"ventricul ar enlargenent rate" refers
to the ease of ventrjcul ar, vol.u over pecified.amunt. of tinme.(for
exatpl 003k, Ejgure 9 iovs he merbesslng fhange i ARIHET e PRl & megPnat
techni @ueslacws rdp dall HEAVIO s (0[8%@%@]w163).4§31€£4®ﬁ{@4%g/@%k; 0.2g/gk/2wK).

i mmunogl obul i n-based brain preserving therapeutic agen 20 refers to any
t herap J 0sithon that ¢ rJ-Ses _one. qQf re | no ins.and is
used 1 S0 o JARRESHL R0 e i BRI B e R e FRAED Prmdifor
accel etiad siaeddd i supsdndi fokaIEG(Bo@ps, (0 Bl Apei wig 10 43/1tk/ 50RSEI o /k D WRE 82813k 1ek).
reduci ng, or reversing such accel erated shrinkage. For exanple, such a
ConMposiydd i s e W0 (€. 0l lin
& e o O i G etV HBA 8014 £ O
of 1&n niththsmfuiropghadbol grouy @sifent B IGygravis (0Bgriq/pel;t0.ankg/Mekebiig/ke/ 29k, a Fab
or F(ag'f)é fg‘glgrrent, or a single chain antibody). Exanples of such an
ant i body® brai n preserving therapeutic agent can be found in, e.g.,
US2009/ 0155256. [0031] "Intravenous inmunogl obulin™ or "IVIG refers to a
bl ood RS ctFigimet 1 2cdhowaitlesmedrebgseliiecthangamidd$ edstsdoresGrdrh §@ 18 months of

ns_from.the

{ nousaltP BB esb B ora Y 5yrum P el Slitn R E | ke dndt bRelsthedy

| gG, which has intact Fc-dependent effector functions, and onl%l trace
g

amount $0@H] i higmrsglohars anmal v@rrgeiqurgbggmr?;sgmqg g 283porth ginyly o the
T el ! Mg Ao RReth ALl R P L BRPR OISRk I

i ndi cal'€KG gebwpni stration by intravenous injection, as this termis used in
this patent application, 1VIG conpositions also enconpass |1gG conpositions
that aygyzspr Mibaled :6lvs ARCLRAN JHISTEH G oAt i il T8GRInth ALEBy cHinfGiei NG
subcut z{aneogs adm ni st ratsi on. [0032] Wen used in the ncont egty(():? ggﬂéltlr:grjl bi ng
a tr eawimelet bramtpsognofoliing kbangenn thedilaehs grompefoar IVIEG gemups (C8d/kg/4whk] une of a
t herapy recipient, is itored.f t he ose of determ ning whether the

t her apéﬂgﬁ@/zf‘%lb{bn%gﬁkggﬂ‘g& %?%ggggg&fpgﬁllﬁgwér%@bsequent ti me period, "an
expected increase in ventricular volume in a subject with Al zheiner's

di 2asf00361 Kigws kS sheweithe qogreladiob bgiweep changey imyenithadarpiplingg andiavodi sease”
refers .t Nt K renlargenent, that would be anti ci pated
in an ﬁflt) gﬁ%&%@%ﬁ%% g@(?[dng &%Qc%:agl"g%?gméﬁ ?@mo?hheslt%@. brai n preserving
treatnment _during the sane |length of tine. This anount of ventricul ar

enl ar g8l  iFdgursd orshowathercrrelition beyisen shayteetin ahgleduaive oltmesndiyey age
pace. : i i IS 1 calculated froma

gr oup g&rﬁtﬁfeﬁ%ﬁé g%relé ﬁ%ﬁ%b@%ﬁ{ﬂ?A S\‘;\ggé})ﬁg%@%gﬁg?}%g&é di sease but have
15received no treatnment for preservation of brain volune and function, or

have received only synptomall evi @ﬁ&%ﬁﬁgmnt that does not preserve
brain volunme (e.g., anti-cholines a. CEl and nemanti di ne treatnent),

f ops t h@odBp eaigshenhiens ARERE\RD) URGEonERN drinTeRich8 WpRaI1$ S8R & Forl0
t hose zhei ner patients who have received brain presérving treatnment (or
t r eat ededpleipver @ akers of Peebiheighyihe earby-ongeGype exny @dcurrmdudhdagiamntmeat ed

i ndi vi | houl d. r nabl v. .. . . .
d gn%gra%lé 1r?e%egslbqee, prggar%é)slvaeqargm disease, Alzheimer's disease is diagnosed based on

certain common symptoms. In the early stages, the most commonly recognized symptom of AD

5



20matched in terns of being at simlar stages or severity of Al zheiner's

di sease, as well as in other aspects such as duration of disease, age,
gender, me0i20al/13b358t ory, et hnic background, |evel of edecatisee./03ire2 changes
in ventricular volume between the treated and untreated individuals should
be conpared after it is taken into consideration the |length of tine during

whi ch such changes take _ pl ace, For instance, the expected annual

vent ri &UPEROBHPSS gahastdiffishlty i repsmbsEng sisaptheleprigd Aol pRYsigag Mk as e

pati ent,4; ] . -1 QO . L eriod
for naEﬂ%%ﬂgﬁ%ﬁg sg%ﬂ%%@%ﬁﬁéﬁ%&ggﬁ%&%%?ﬁ%%p%%%gﬁgﬂF%ﬁgggégﬁaiﬁgéggFﬂthan
one yedosllowead tyddbrhincsean.t Ae thentiseasd atyageesufurthsesynippoma il badomeagvideopect ed
rate oiﬁﬂY@]tri Cl%| ar en] argenment or brain trog&/ is preferred to be of a

r eason & BIRg SQRIUSIER TEAH{IYAnd aggiesiPh giond EAY lapeptee fsedk oy lgng-term

i ndi vi dyal 3y 1AV Mgk §&HRE Wikiira(@i br tHeWaitbnty 84 B sbACE 8838 2R WREPh ein,
atrophy for untreated 30 individuals with Al zhei mer's di sease have been

det er nampetierd suffenng fnern| Alklnmavmr' byisedso seAbX mgk be¢ hfflicted wethany vagamn of the |
Frisoni_ et ,al.. 2010, Neur ol 6: 67-77) .. WO 2011/ 130355PCT/ US2011/ 032232
DT A LR e SR YRR F fingbat oo b BoZsr BN el ar
enl ar ganRnbstRGEird. as a consequence of brain atrophy in A zheiner's D sease
(AD) and correlates with cognitive decline and increasing Al zhei ner

neur op oGy, i 14,71 ' ' : ' [ . t

o ¢ o0 (el e ibichlaf Wil 6 & oFRARRLES R RARRE LR R M e i,
fr oon nididclu@esnodeihaseonABited hentficles & isicont@mnions svithghelceinRl amabsr thdpiaili ve
means to assess the effects of intravenous imunoglobulin (IVIG ‘

i muno€AEr apyused Yetein hederm nrenteisulge xpluso o "YentEEHlagvRacs” sefersite dhg qujire
reduce : ' : : ' f; : as
A S B A L G S e

i n t hecpabd estaized he svagies techisquesdiuciabeCl sadn dndl iGagrivar aqepnamn imagingf i cant |y
reduce rate of brai.n .atrophy, hal | mar k of .neur odegenefati on and

ther of GYETyn8d Sertbe g Budey oo v hE R A e P R P By P
tests afSordainsak! Bnoval toRREBNSIcAficalap3hdc8 Rhiafehicat, bikH AGbh@fuout PR cHSsOf

i magi ng techni ques such MRI for quantitatively nonitoring VER provides a
qui ck Heconpitions prograseahbe fegn "wendricolareglanggmentrage srefans Wphg Boprise eht s'
cognitive.ability in response.to a brain preserving therapy. ..l i ng
Cecnni yrBEtrLontet Byfra R ahoBrtiinte B0 SRR Bty OB b R cat
brai n ahdngpdyudntifibdipaddheiriagingtecHni@iee badheasiC0s@atoe MREr apeuti c ef fi cacy of
a brain preserving agent in treating AD. The present inventors have

observ aty st L gl fi aFo] L n. i ducti on
of who e3§\[ ai%ss&ssﬁérf?%{]ﬁ?ggh ?@%Jéglﬁgﬂgggmigg%?tl?%ﬁ%%%?@#ﬁ%ﬁ@%‘ﬁﬁ %gservi ng
t r 2t meafersad by thempeutROcompositipatha dpmgriges, ont 2r mminé smuiigRobrdins hod isnged n
conpari.son with oleﬁgnai measurenment i re sensitive apd can provides

wh i.S
an i ndi@Atertne BruesssHeype (i %?P&‘ﬁl&émit atinyQly i acoeriptediisripshripkags (p&r i od,

such ag et ﬁséﬁ@é)tfﬂfr%&{/exﬁin%?féﬁﬁﬁng,f&'rlzx%{‘éiﬂ sidR@icedidated Qhrifk 42 AiFDy
preserving treatnent. e VER nmethod is therefore relatively faster for

det ect exanplhaugles compadligamag nembriss enevasinwere immdnedbbwacie. eofimaninoglobulin
preserying, therapy. 25 .11.1VIG Treat nent  of zhei mer's. Di sease A. Patients
o Rec vighish Eied et bioretisie P EorBr L ReVEE RER pofiemcT 88 nemt (or
other aniundighginespebifl A MESEHHiBE tHTapeUh Feb agR@bY) fras@ertdomdsihget he
present invention are diagnosed to suffer from Al zheiner's di sease. The
onset elaimpotieidiner Exanepleseeisuich an gifihady shagaderaial presgndng therapeuticoageyt can be
PTOgr €RRin¥ S, e.g., US2009/0155256.

[0031] '"Intravenous immunoglobulin” or "IVIG" refers to a blood product that contains the
pooled immunoglobulin G (IgG) immunoglobulins from the plasma of a large number (often
30  more than a thousand) of blood donors. Typically containing more than 95% unmodified IgG,

which has intact Fc-dependent effector functions, and only trace amounts of immunoglobulin A



30 Problenms with nenory, particularly short-termnenory, are common early
in the course of Al zheiner's disease. MI|d personality changes, such as

| ess sporwarreitrmp3sapat hy, and a tendency WO 2011/ 13035FPTNISRIB20325D32232
to withdraw fromsocial interactions, may also occur early in the illness.
As the di sease progresses, problens in abstract thlnklng and in other
intellectual functions develo The patient ma n to have trouble with
fi gur esladhon imprrpgigbein M (lgld 5) VACS at@rﬁa@rlg,tmwﬁéﬁ égfgmmdu% used wgreadiag, or

Wi th or.ganiz %@E{:‘ sS ALY gh ﬁ%&é&e‘m&%&eﬂug PANGESed é‘qn%ﬁl}%\c{h(% pfnd
appearance may e seen a i'S pornt, stch as agitation,

irrit abmtkavbyousquﬁeﬂi@i 20 TBNRSE is aded iR tds patentSbphgitiah) IMIGycohoditiegsalso
appropriately. Later in.the course of the disorder, affected individuals
may beEBSRINRASHIESE eempesitinnsdhat g foamulstadfonpnd admyntsierest by differant rquées, pe

unabl e ﬁ&uddﬁ‘%g‘m REneGsYaRiSkyaiper e they live, or be unable to name a place
being visite éventual y, patients may wander, becone unable to engage in
conver n,.erratic i.n nood cooperative, and I | adder and 10bowel
cont r o002 when utedgr degrontarbotiicserang A Hepling Mt 358 dveen ipgpse

I ncapallirohe Gafithibflaf P51uiB TR BhetSS reBRRIDIGAGhithEN ok qlel ose%rfhé@ﬁnﬁﬁr%n
pneunoni a or sone ot her problen1that occurs in severely deteriorated at es
of heathstheTtHsgberapantideegiinep shddd b sdinsted forat smbsdquentitinge payrod, Gfnt expedted fr om
ot her il| nesses ear.t disease).rather th uence, of

A phei §Redh Seh BTy E gRTa h aRuBERT R A Rmess siSs Buf SREH Rgaving

Al zbei BRhInSIdsEOREEheF £y Bl khkdivviie! Rfés B A6 ahOuRCoMREiciaBnlafdeal?at 1HRf ' S
di sease is_diagnosed when: (1) a person has sufficient cognitive decline to
meet cMoukd barftisipagredns gnifdzheimyr patientcngt seceiling eni-ddzhesnerdngin presatving t h t hat
of Alz (3 r nuPpcesses
ar e bot e SrlEBeSine Moot By Ao thR e SRR S B SIS ABLPT P00

pr obl emiatuml@tog@essrdnl E dheodibedde htcaneavarage daee0 Shprafic@ Qhiblartoahn® thsavdiapease can
be properly de. They include neurol ogical disorders such as, Parkinson's
di seas émoe%tr%ffﬁlgar%%maargram wiregied individeals, whe Bave Algheimsr's gisease but vs,
andgs mJ#éc'eRJeg n%cﬁleﬁfn%ﬁft for. ﬂrgge%hbﬂ Hﬁbﬁﬁr?@(ﬁﬁlgl aﬂa fJnQﬁoff RhLAl re@&%ﬁgbﬁ‘l system
side effects of di cations, psychratric disorders, 'substance a g,

net abo Isympnbns@lﬂ@mtmg ttepboogTH that drésondt aotsenvs bragd &olutm: (8lggranti- chohrmmr&sh ensi ve

cI|n|c val.uation .is essent n.arrivi t rrec di agposi.s. Such
an R TH ORI e B <Peher i ety sRoEsREHER SheREe o
t hor OUGBm?%BI%% tHORE IAGAHei M JakiBrts (b }ﬁv@%ééﬂl:&)gfa@@breﬁ‘é?@ RRhindht (Aalddtidng
testing o mory and ot her functions of thinking h& ldgsychlatrlc

ou

eval uvatidridealsladoeismbhip dee [ VAfixireatsd andddy Ictunticaipd olidlwﬁm.lg e epdsirabbin
'ursrggl ?g}:aﬁghea inte %g p bélﬁ%gtos%harnqgﬁ?s %ﬁgeﬁ/eg VA ?eiv &1' Fea}t | 99 dl‘%ga{s O%%%Fgl s e%ﬁm ently

i magi ngsmbﬁ&&dmisﬁ@ré@dm(kf Bags a&@@ffderﬁﬁ@dlcﬂﬂﬁktélNPéthn&wcl{grOMicﬂ&Vel of
information of brain function (functianal neur0|n%§ﬁ§9 but are |less often
used. °qwsation.1Thagsmgesan vorpsuler yelmebeppesnghe tregte wiiregtedandividygalsct i ci ng
the nme i ei mer
{1 eat ety B cbdtbitol IMEE LeontheENBlLTREa R HEN S SAERY IR ERBIR LA™l T2,
st ages chuefngehmkd pheasEominstgnes the@npedt¢dhamiubldvenaiquid enkat gensywfilransyerageh t hat

0 t. fromthe therapeutic a ea3|er o determ ne
55 t hHE a}t,%cf gﬁﬂ ESF%S&tH?E-ﬁ%t lgﬁ%tﬁm&‘&ﬁ? 1933%8%@9 J5p e é&i‘e A HBes o e
c ases, pkicH M diRlng the! é%?&a%n ahd Qﬁgﬂll@{‘érp&hnt‘& 1968y& 0P Qho%%e% *E}?ahr&l’e 'yeardiigease or
con5|dered at risk of developing this disease nay al so receive such

t r eat medditios,dhe hlateatdd@roumus@g te sdcldatetaowapd&edm@eqf wehirichker dilswesennary be

hal t ed,or_reversed i sk of ,devel.opin he di seas b

i o LR G Rreffedtso Be o b fuSo s S5 "o tnle TrRET R Y 0BT ane

(e.g., novd adaddidn. SA{IG'%EgeQI@iesCf@rnvelﬂﬁlcﬁlm|Vbﬁﬂn@i$1c1%a§59énﬂ(lﬂalﬁfatr@?l%vﬁﬁ‘fuhﬂ&ted
Alzhelner s di sease or |nh|b|t|ng 10or del aying the onset of the disease in

at 30 i skndividuals withidZhdimar'ndisesse baneyesu dpletpinad syhpyeorail kiopadn] thpse afwiil
cases h u t r ;g Al zheimer' s di sease is
assessghdtth %?t%i&% L F%g(grg etap ﬁﬁwﬁ ﬁﬁurgéoggg%iﬂﬂa nmer's patients are pl aced
in treatnment and non treatnent groups for conparison purposes, for exanple,
to denonstrate any change in ventricular enlargenent rate attributable to

the effects of the therapeutic agent. gatients assigned to the two




15groups woul d preferably have overall reasonably matched characteristics
such as age, gender, nedical history, ethnic background, education |evel,
severity WD 20303581 zhei ner' s di sease, etc. B. |VIG Adnipairaiseatiiose?32 [ 0038]
As routinely practiced in the nodern medicine, sterilized preparations of
concentrated i nmunogl obulins (especially 1gGs) are used for treating

medi cal conditions that fall into these 20 three main classes: inmune
deficiencies, infl ann%NLﬁwgﬁgme@i%wyﬁW@%cut e infections.
One cognonl y sed Lg§ Product, intravenous inmunoglobulin or IVIG is
foimul ated for intravenous adninistration. Although concentrated

i Muno @038 i Visitricayarahbogdneent ocow @t ecbrkequeachefiiirainemophyatdni lrhsintea i on, for

ease of_.disc ion, such subcutaneously formnul ated | conpositions are
al so i Rifatr : rf@ﬂ@@f%m?wc@mtwﬁ rfing %ﬁﬁp?%%%ﬁ?zgﬁwenwom alvey s
sui § abl gl Hfo MR thikRGARSb&IHS irh MR%'rH&hifB?Yheb@enﬂmu?dr%ﬁﬁrée'i% fadrumber

5 2 i 5@@%& f
of commercial suppliers, including xter BioScience, Talecris
Bi ot hef¥@pRYtamosg inGivifwll swhissyffeddtomp raldrta nddarataAd, RicBrf@BByeriiors used

succes |y treat. a di sease or .conditiaqn, a therapeuti e st be
i i SE ERe VG R RVES U eAE R oS ROR g oA INEEY T f er's 1o
an anmyffufbthdrap eIREHEd HeRARB been3DWHNo aShigte diYhiGcRitBRRARU ¥tes bhat
results in a detectable inprovenent or remnediation of a medical condition

bei ng vewtewar ¢nlargereerfudhiscaffecehag beempbisevades verydng with éYIG Apsagk fpdt i ve

a nt to .10 2011/ 130 PCT/ JS2 032232 adm.ni.st.er.e e

2ubf ecebleihhe b Fabbt AR e A, AR PR ERERA YR qua

di f f er eRess dah sR@ficandy duce the SE3DE bBRY kdphy, a HOEBark 0 nbliredeRNEMLiOh and

adm ni stration, and individual response to the therapy. In certajn

enmbodi therfere dispasaprogissBen iy AP natipes.o Adhangh warioys cogmiig fs5ta ate avptiahlafarne
range ?59%‘5 s 2 i | i . i afkil ogram
5 bodyg%/\sgl g %%ce tStg}léljrér%l ﬁ%ﬁ%ﬁ%@?éﬁﬁ@#&%@% agneg' rt%lhg}% 1S/Ialltﬁ iqgﬁ&urfaéy%lg%l e from
tw ce moniteking ViiRepravideek quitkhandolectbriricans firemaenitopimniglany charges & Aldery ot her
mont h. One exenpl ar dose range of VLG is between about 0.1 tq about 1 or
abb%t BatEN{H CORIHLC 26’.1 &Y 4 KSPYRE (12 A LT BPSHEIGH e,rawpfr%aa%msfemlfﬁs#er ed at
the fremueaa¥ciQhedsietRnPoPIBIN bRin PElGReqo [HINaE: bng?lratfo'f&% ANAD pahithi®ahd

adm ni stered to some Al zheiner's patients at the dose of 0.2, 0.4, or 0.8
g/ kg btgyelosiighicate Geecantc adicacy of 4 waeprasenving hgat frettedting AlD. dhdpreserdses,

accor olNgP6 T2vb e o AR St Pty o Baraf MR Pt e

for Al snheieBainshei $@eLARoBAD: patibntiBdceBenEBrafintierdfig Sre@ineht MR sbme OF
may be as long as 18 nonths, 2 years, 5 years, or 10 year. In sone case,

t hé) | Viimetnesiat et | hapnihgs V ERsopigrinieit spmpprisonuith wheledrainmpasirementais
Ef f ect h%fé‘?e?iéiti% a{u‘i‘ S“%A ﬁébﬁdnglu{ 2RlIR oﬁﬁ%'{nb@ohﬁ% @ﬁa’ixég W b Patt iy §Idtef Bme
course or admnistration arter a certaln tine peri od,
period, such as within 3 months or 6 months, following the start of a brain preserving treatment.
The VER method is therefore relatively faster for detecting changes in AD patient brain volume

and efficacy of a brain preserving therapy.

25 1I. IVIG Treatment of Alzheimer's Disease

A. Patients to Receive Treatment

[0034] Patients to receive the IVIG treatment (or other anti-Alzheimer brain preserving
therapeutic agents) according to the present invention are diagnosed to suffer from Alzheimer's
disease. The onset of Alzheimer's disease is usually gradual, and it is slowly progressive.

30  Problems with memory, particularly short-term memory, are common early in the course of

Alzheimer's disease. Mild personality changes, such as less spontaneity, apathy, and a tendency



e.g., every 3 nonths or every 6 nonths for an 18-nonth treatnent plan. In

ot her cases, effectiveness may be assessed every 9 or 12 nonths for a

| onger trwetnami303seur se. The adm ni stration schedul e (desg/tsaa1/82guency)

may be adj usted accordingly for any subsequent adm nistration. This schene
of assessrrent and adj ustnent need not be limted to the I1VIG 20 treat nment

of Al zheiner's fdl sease;. any ot her therapeutlc brain preserving agent used
or pro;swé%dlfam %pfﬁ@%@wr%cnap%é%ea 30 @EERRRLY ipdke Blaessn oy Bedlisease f ol | owed

in the ol
rosessPra oy BOLT e FRPRE uinking y1q iR Bl IBGy N ichbh ciof HEaRER, |
enl ar gmhy\kegtrruodiaimtroshdamth f@nresmlsamhokammmlth mﬁiaesmamlirigywhat is being
Al zhei mer' s dj Eease i s believed t rreI %Fral n g and

25 hor 8740 8 VIih DHERIZE BF ABY SPHn ‘G HER BB S0 Ry P FRB Sy

I nvent g tlisSGOM RIS Potnb Bhicly KU didabibh, ehtnt%l iR, GEIRMoniAb&, & 4 8lndhRAing! 0S€l Y
with response to | VIG treatnen and that fHherapeutic ntervention with a

brai n pbditetodress appmpapgel}sﬂm id dlor el thedisordan bffesteshindividuads may

enl argenent or .br atr.o which correlates .to i nproyenment in cognifive
Funct | Bicae Pinied Ry puk peabROBR R SR T RESte STy
used MeHRAMHeY Rie, 3% 56 A1 tPnRES £PRCcSbIRE OBREd.| BRen@lily! SaficAfs@nay wander,

ti me-consuni ng to admi ni stered and rely on the adm nistrator's subj ective
j udgme®ecame wpbletagngagesn copvrmbion; girajisnn pioed! Encogpriraiine, exthlopebladdatiang

det gct i / P /

ma?ﬁ gw%g ﬂ‘of:]l%glgﬂsg ?s}/}g utﬁg a5k gs%age‘rf?on né ﬁ)étgé‘r% Qo%gl e)? i%cegﬁﬁblen%angg for

nmor e obhemstalwg begth ceh thah |f@ll(ﬁ)t1,6p’&dﬁlpd ﬁfoﬁr pPIRSIERSH cﬁ@ofnbébtﬁee PESHIGE tHaD obé«dtr:G
treat nment. eg‘/’042 A variety of methods are known to the nedical

pr of es&} HFYSTY ¢Spriqragdistatesiol gqugla,'r hOSfeoth/ii%wmn the digordsrlatryamtife ppiggpiten
vent 1 i G adm 6@k Mhesfel (S£A RS AOM ARLALAHIPAIN LOE HRShuchcl bEAWARIha sused
Sof tware for show ng the I nmages an yzing changes in ventricu ar space
is typdoaddey provided with the inmaging eqw prent from the manufactures but
may al so be obtained according to specific needs fromcomercial suppliers.
[ 0943] [(ﬁg{sl} t MEheRUKRAP&itOHia RPN ApAbALe Withefhd@ifeald ard Well&nBRAUS b pratRERL! LY
such as IVIG on Al zheiner's patients receiving the therapy and determning
any no@hydigan.i dlrbeimer'sdiscesetis diagnesad whenp(laa pessemhay sifificientcopunitise decline

chedul
B b e e G A A e

of t hedfseidée@idf‘(sb'lho ot/Mef brahh@sédséﬁr dthét®re@ides akeheiter gxtptdnalibhOfor tHe t he start
of the treatment. Their ventricular volunme is determ ned for each tine

poi nt Qﬁ‘ae‘@%ﬂ%thiﬂs@ﬁéesaf%thﬁﬁaém%‘? PoRlms BT bE suled pulkaferse Hagiesis 8§ f r om
t hgyse t tr l; t tinme
A R R e L R
"expecPedinsoa’s dlseéseymnd:b*rowbwlar daséaae gedrgndkes,rorain tmhaﬂs,eblrmd tlptspaid @nttiphd
simlar state hut. 4hout anti-Al zhei mer br, fgres é %treatrrent. | f
t he obSYFRES BiRSHEW discassratt C?‘Fféhm’crﬁ%us YR FBe Bl ‘Eie FAUERIGPgenent
tr eat mpgfchiafic @h@@rd&ﬂs”ﬁb@ﬁﬁé%u@@%ﬂ@%lﬁc@@soﬂ@s StalEaPRk R Sctb, Q‘é‘emﬂgnort a
effectlve | f the observed change is equal to or greater than the
ex pect@dprehatsefecrfhnml a‘ra@;@’mnus esserdil meartivingrat theecotrieotsli@mopier Soch et ween
tvvotl S IS ned.i neff.ective. Var acti.ons t.hen be
2 upilirRgo Oh oo SRt anaiB b ned®! 38 @Rbarpaery el
t r eat MRUdkkupS (z;@qréaﬁblbgieaflfe@@rhinuao@fﬂcﬁmlﬁgedeamgv@rﬂenhw 260 SeheP fun!cgwhs of
adm ni stration frequency has been used, the physician may conside

i ncr ea8ingngad dsepyyehiatin syaketion 1QORFSgSE @m@énwmtmanﬁwéarmpf @mlgléndln observe
for th e e ot her
nand, (Ot o B2 e Wbt b AMSestied PGPV G G R PR o
nmodal i teghhigaessfor eﬂagmgmemdg nyeRomkasa CTakyn MOMRIoSRhaifagihg procedures (such

30  as SPECT, PET, and fMRI) can provide information of brain function (functional neuroimaging)

but are less often used.



adm ni stration frequency, especially after at |east one round of treatnent
and efficacy determ nation steps, the physician may find the treatnent

i nef fect iwe 2btw13035¢ parti cul ar patient and order the treaTsae1/032232

di scontinued. Simlarly, when the therapy is deened effective, the

physi cian may al so have the option to either maintain the sane schedul e of
treatnment or, as 30appropriate in sone cases, nodify slightly the treatnent

pl an f &90306lr thes theguupess of practipiag e msthae of thasinyerithag Alzhggmer patients receiving

2011/ 1303 / 3 .Eor. . i

ef fect %8@%25@%? ﬁﬁ%@%‘%ﬁ%éﬁ t% |V(E:(9 gé‘é%@%ﬁh‘%ﬂ%& %?aqgﬁgpoes%%%ﬁg e{ﬁg g%@%ﬁsg()f

Al zhei ey discact progessiby withasidd 1 mgdaateaymtimss siwhahdat theéls infpoaaeht tioniicel y

al leviating s,yrrptom_sl%l ventricul ar. vol une chaqu%? in patients hayving

Al zhei HSEFAISUHG seead ¥ be gavigI4P eefepringant thus dhainitup getmengplan gan pe ropedne
r O . a /] . . - N O

(L2 R Sy B YR ARG e R SR R RNy RERRRYL e

aver ager catséleadd ateisk of denedopienihar ¢jssmsninay alsb hecenensutihaeapent, s tige diepr | s

determ ned over a tine period.and then c ared with the average rate of
vent ri EUSSSORIAVYINERTC pﬁthﬁﬂl&eﬁ%?éwb&ﬁgﬁ@r BU5ed b hesloping 11 e
peri odd disdabembh P BE BRBIshEd 8F QHRINBRE. AoRYLWALS, HEBhG M ALt ANSRTBRL
rate |l ower than that of the non-therapeutic group, the therapeutic agent is
10 deelélG edmhmistiatien) e herappked/asegmbthad nf prsiventmgakidhdimet's disease OF nduhitise,

t he,ther is deened ineffective for. pr I vi. brain volu and function.
A Thou§hasIBing S ATPEET B UsTaR Fas v Rt o PRI LSRR P gr oup
and non-therapeutic group ventricul ar enl argenment rates are determned are
t ypi call®037bf Inrems spass parrgeneutin dgent intewsied dor egsting Alahwimprdiscahis aswgsdr i son

and as LS i r I - iC
aroup Sha0 atase; e P ARBEIGs rhlift WECRRELY) GeRREn R SIARGHY ©
| east grouPs f@rcohdpariein pirpdseaSbr &mpld to GeémaktiaeaplyehakpéAVRERS culaf 0045] The
foll owi ng exanPI es are provi ded by (\g@é of illuystratigon only and not by way
of | i nfriatgenient pfrodibyabigorthe phfedthel the theggpeptic ageal | yatiatvetigped fo batver y
of 180N4 & nt | : ihf t Lel d
B R G R N R R o e R R o8

Qut comesdfeal histairn gthbé: hshptvendfedumitivhdevelseectity of theirehlabs mertsdinesge.odsall | n
(IVIG Treatment in Patients with Al zheinmer's D sease [0046] |VIG Phase 2
Study Design: The study was a random zed, doubl e-blind, placebo-controlled,

paral | g Brig Aagshisttohi nical trial testing safety and utility/futility of
IVIG treatnment 25 for Al zheiner's Disease (AD). 24 subjects with mld to

noder af®@38D (“sssronianddy pragierdyp thivispdern nyslicipg steridizerhpreparpiionsipd copgeafrategtor

t he pl \ =N I i . I A -nont h
opont | SHERAoEbORs (BreriRE L ARRE (R, MRS EOML BRI bl i o0
ang0 CGizee mhry dasges damiuhy definiéredsspinflasinpitas ahd aedimsuae disédses, and ecioé  at

| east 1.7 ADAS-Cog points at 6 nonths in |GV group apd. nungric. superiority
on CG tfedtioasnas 9018m0ﬁfyc%ﬁed Igfppoasiiel: 1@%5@@%@29&@%@9@ IG, is

formulated for intravenous administration. Although concentrated immunoglobulins may also be

formulated for subcutaneous administration, for ease of discussion, such subcutaneously

formulated IgG compositions are also included in the term "IVIG" in this application. IVIG
25  products suitable for use in practicing this invention may be obtained from a number of

commercial suppliers, including Baxter BioScience, Talecris Biotherapeutics, Grifols USA,

Octapharma USA, and ZLB Behring.

[0039] To successfully treat a disease or condition, a therapeutic agent must be administered in
an effective amount. The term "effective amount" refers to an amount of a therapeutic agent,
30  such as an IVIG preparation, that results in a detectable improvement or remediation of a

medical condition being treated in the subject (e.g., Alzheimer's disease). An effective amount to
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out comes were neasured by NPI, ADCS-ADL, QOL, 3MS and neuropsychol ogi cal
battery. Fig. 1 provides an outline of the study design. [0047] Dosage
range: | WG20mnf138isen was gi ven at the frequency of oncePp&rUs20mmaies2 or once
per 4 weeks at the single dose of 0.2, 0.4, or 0.8 granms |IVIG per kg
patient body weight. 5[0048] Patient denpgraphics and baseline performance
Pr ovided in Tables 1 and 2. Table 1: Baseline Denographics Pl acebo (P)

= 8 | vibsadminiytesgd o nl@ Sslbﬁ@fscap@tdem@@negévar@hyzw@n(vstb @nzr)derﬁilon of suél\gdw NS
Gender AR 1 Ag%',vlvmght, %Hslégéecge{lé(nt;, Mk BRa 4‘reaue91t09 GF a&lgana{lgn, andt iR PQbar -
response to the therapy. In certain embodiments, an IVIG product can be administered to a
subject within the range of about 0.2 g/kilogram of patient body weight to about 4 g/kilogram
5  body weight each time, and the frequency of administration may range from twice a week, once

a week, twice a month, once a month, or once every other month. One exemplar dose range of
IVIG is between about 0.1 to about 1 or about 0.2 to about 0.8 g/kg patient body weight,
typically administered at the frequency of twice a month or once a month. For instance, IVIG is
administered to some Alzheimer's patients at the dose of 0.2, 0.4, or 0.8 g/kg body weight

10 according to a twice-a-month schedule. In other cases, IVIG is administered at the dose 0of 0.2,

0.4, or 0.8 g/kg body weight according to a once-a-month schedule.

[0040] The duration of IVIG treatment for Alzheimer's disease can vary: it may be as short as
3 or 6 months, or may be as long as 18 months, 2 years, 5 years, or 10 year. In some case, the
IVIG treatment may last the remainder of a patient's natural life. Effectiveness of the IVIG

15  treatment may be assess during the entire course of administration after a certain time period,
e.g., every 3 months or every 6 months for an 18-month treatment plan. In other cases,
effectiveness may be assessed every 9 or 12 months for a longer treatment course. The
administration schedule (dose and frequency) may be adjusted accordingly for any subsequent
administration. This scheme of assessment and adjustment need not be limited to the IVIG

20  treatment of Alzheimer's disease: any other therapeutic brain preserving agent used or proposed

for Alzheimer's disease treatment may be analyzed and followed in the same or similar manner.

I1. Monitoring Ventricular Volume and Assessing Therapeutic Efficacy
[0041] A number of brain disorders exhibit enlarged ventricular space. Often such
enlargement, especially in Alzheimer's disease, is believed to correlate with brain atrophy and

25  therefore further deterioration of the brain condition. The present inventors discovered that
ventricular enlargement rate correlates closely with response to IVIG treatment, and that
therapeutic intervention with a brain preserving therapy shows decreased, measurable ventricular
enlargement or brain atrophy which correlates to improvement in cognitive function as indicated
by neuropsychological evaluation. As the commonly used methods for assessing a person's

30  cognitive ability are time-consuming to administered and rely on the administrator's subjective

judgment in the analysis, changes in ventricular volume can be readily detected and quantified

11



Education, years 14.1 (SD 3.6) 16.1 (SD 2.5) NS Years since Diagnosis 1.78

(SD 1.
81. 25

10

15

20

25

30

61) 1.82 (SD 1.70) NS AChE I|nhibitors 100 % 100 % NS Nanenda 75 %
% NSOAPOHA3MSsCarriers 50% (n = 8) 79% (n = 14) -- PCT/US2011/032232

by imaging methods. Monitoring ventricular enlargement rate therefore provides a far more

objective and reliable standard for assessing the response to IVIG treatment.

[0042] A variety of methods are known to the medical professionals for imaging the brain for
visualizing and quantifying ventricular volume. CT scan and MRI are among the most

frequently used. Software for showing the images and analyzing changes in ventricular space is
typically provided with the imaging equipment from the manufactures but may also be obtained

according to specific needs from commercial suppliers.

[0043] For the purpose of analyzing the effects of a therapeutic modality such as IVIG on
Alzheimer's patients receiving the therapy and determining any modification of future treatment
plan, ventricular volume is monitored on a pre-determined time schedule. For example, patients
on IVIG treatment may be imaged every 3 months or every 6 months for the duration of their
treatment, with the first time point being just prior to the start of the treatment. Their ventricular
volume is determined for each time point and comparisons are made for each ventricular volume
starting from the second time point with the ventricular volume at the previous time point to
determine a change. This change is then compared against an "expected" rate of ventricular
enlargement in an Alzheimer's patient of similar state but without any anti-Alzheimer brain
preserving treatment. If the observed change is smaller than the "expected" rate of enlargement,
treatment for the time period between the two time points is deemed effective. If the observed
change is equal to or greater than the "expected" rate of enlargement, treatment for the time
period between the two time points is deemed ineffective. Various actions may then be taken
depending on the specific circumstances. For example, if the treatment is deemed ineffective
after relatively low dose or low administration frequency has been used, the physician may
consider increasing the dose or administration frequency for the patient and observe for the next
time period for signs of improved effectiveness. On the other hand, if fhe treatment is deemed
ineffective after the therapeutic modality has already been given at a very high dose and/or
administration frequency, especially after at least one round of treatment and efficacy
determination steps, the physician may find the treatment ineffective for the particular patient
and order the treatment discontinued. Similarly, when the therapy is deemed effective, the
physician may also have the option to either maintain the same schedule of treatment or, as
appropriate in some cases, modify slightly the treatment plan for further assessment and

adjustment as needed.
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WO 2011/ 130355PCT/ US2011/ 032232 Tabl e 2: Baseline Performance Placebo (P)
Mean (SD) IVIG (all) Mean (SD) stats test Prinmary Measure ADAS-Cog 25.17

(4.24) 2270401734385 NS Secondary Measures ADLs 65. 25 (12PC30)S20M0/031223% 5. 99)
NS GDS 4.80 (3.11) 4.87 (4.34) NS NP!
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[0044] For the purpose of assessing the effectiveness of a therapeutic agent intended or
proposed for treating Alzheimer's disease by preserving apatient's brain (as opposed to merely
alleviating symptoms), ventricular volume change in patients having Alzheimer's disease is
compared between the therapeutic group (i.e., the group that has received the therapeutic agent)
and non-therapeutic group (i.e., the group that has not received the therapeutic agent). Briefly,
the average rate of ventricular enlargement in the non-therapeutic group is determined over a
time period and then compared with the average rate of ventricular enlargement in the
therapeutic group is determined over a time period. If the therapeutic group has an average
ventricular enlargement rate lower than that of the non-therapeutic group, the therapeutic agent is
deemed effective for preserving brain volume and function. Otherwise, the therapy is deemed
ineffective for preserving brain volume and function. Although not required, the time periods
during which the therapeutic group and non-therapeutic group ventricular enlargement rates are
determined are typically of the same length and run concurrently. To ensure the comparison and
assessment is accurate, each of the therapeutic and non-therapeutic group should include a
reasonable number of individuals, for example, at least 5, 8, or 10, or at least 12, 15, or 20

people.

EXAMPLES
[0045] The following examples are provided by way of illustration only and not by way of
limitation. Those of skill in the art will readily recognize a variety of non-critical parameters that

could be changed or modified to yield essentially the same or similar results.

EXAMPLE I: Neuropsychological Outcomes Following 18 Months of Uninterrupted

Intravenous Immunoglobulin (IVIG) Treatment in Patients with Alzheimer's Disease

[0046] IVIG Phase 2 Study Design: The study was a randomized, double-blind, placebo-
controlled, parallel arm, add-on clinical trial testing safety and utility/futility of IVIG treatment
for Alzheimer's Disease (AD). 24 subjects with mild to moderate AD (as determined by MMSE
14-26) participated in the trial. For the placebo group, a 6-month placebo period was controlled
with a 12-month open-label extension. Primary clinical outcomes were measured by ADAS-Cog
and CGIC, where a positive outcome was predefined as a difference of at least 1.7 ADAS-Cog

points at 6 months in IGIV group and numeric superiority on CGIC. Secondary clinical
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5.00 (5.29) 4.87 (8.94) NS QOL caregiver 36.25 (3.58) 36.27 (5.95) NS QL
patient 41.17 (3.06) 42.27 (5.42) NS 3M5 62.33 (6.62) 70.93 (14.50) NS
ADAS- Cog:wel2atwisoess' s Di sease Assessnent Scal e- Cogni ti vecsaiss@alog23ADLs:
Activities of Daily Living; GDS. Ceriatric Depression Scale; NPI:

Neur opsychiatric Inventory; QOL: Quality of Life; 3Ms: Mddified Mni Mental
Status Exami nation. *There were no si gni ficant differences between arns in

t hese REESUICEyert mpgsyead; byeNPT, @dXO3-Aks R YE: 3Mgpans aanersyshelaapatbatiay e s

(Fi gur g:2) S- i -was observed when the IVIG group (all
doses %é%lle‘%wg/aégﬁc%np%é@hg\n%ﬁytﬁ%séﬁ\%l acebo group (switched to IVIG after
the initial 6 nonths). Sim | ?r lLy, 1npr overrﬁnt was al so observed in various
secondd?4# e J2epage rafeen [Y e intwgien yadeiyenalthe Hispugnsy ohrres René Wack @b¥i6r oup

(P} Our o8 40 ot DGl 48001 1. 064 D Of8 drfhCrY [ B Yol WdyhEEAR! A0S ng

schedulfes are shown Ih Figure 5, Where Trean c gein cor from

basel i nmonths are co red anong the plagcebo, gro 10. and. .4 IVIG

o osps NS Jatip AeRogmphi S BalEserepg fuagrasiecl Saried ‘ABKE 1 8792/ kg once
per 2 weeks; and 0.2 g/kg once per 2 weeks). The group that received 0.4

g/ kg infusion every 2 weeks denonstrates the nost notable inprovement from
the baseline CA C score. Wien the 0.4 g/kg/ 2wk group is conpared with the
pl acebdatleduBasslme Demeographicse of 18 nont hs, inprovenent of statistical
significance is observed at all tine points (Figure 6).

Placebo (P) IVIG (all) stats test

n=§ n=16
Age, years 72.3 (SD 8.2) 71.1 (SD 9.6) NS
{Gender 5F/3M 7F/9M ---
Ethnicity 7 white / 1 other 15 white / 1 other -—-
[Education, years _ 14.1 (SD 3.6) 16.1 (SD 2.5) NS
'Years since Diagnosis 1.78 (SD 1.61) 1.82(SD 1.70) - NS
AChE Inhibitors 100 % 100 % NS
Namenda 75 % 81.25% NS
APOE E4 Carriers 50% 79% -

(n=28) (n=14)
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WO 2011/ 130355PCT/ US2011/ 032232 [0051] Figure 7 shows the effect of IVIG
treatnent on ADAS-Cog scores from baseline to 18 nonths by conparing the

pl acebo gwoup1misdiss4 | VI G groups (0.8 g/ kg once per 4 weekais2@143138kg once
per 4 weeks; 0.4 g/kg once per 2 weeks; and 0.2 g/ kg once per 2 weeks). The
group that received 0.4 g/ kg infusion every 2 weeks again shows the nost

not abl e i nprovenent from 5 the baseline ADAS-Cog results. [0052] Figures

9- 12 sHeRletd BagglinederformangeG t r eat ment on secondary measures of ADLs, and
3MB, respectively, by conparing the placebo group wi 4 | VI [ 0.8
g/ kg opce per 4 weeks; |0. Pla¢dbg (Bhce|per IVIGEaRs: . 4 g/ kstatniest per 2
weeks; jand 0.2 g/ kg onde pdea (SBeks). THean (SDp/ kc/2vvk group consistégntly

h' P~ MR S PN " AL 1000821 Tabl a2 o~y A PV SNV S ~ S Wa PN 2
acnl evegag—the—P oL ||| Foverrefit— LTUT OUIT] TaoT I |.J|uv1upq o I pPUTTutt

anal ys PrimaryMeasiens of t he study. Table 3: 18 Months Responder Anal ysis
(Cri tel&{?@é?ﬁq response |= QGlIG (3caje ¥ - Roat4 (128179‘mnt hs) Donmisn Task Man
I

Change fon WAIS-I|I1 Digit Span|Forward R -0.d8 (p=0.022) NR -1]43
Wor ki NG MY MElsards | D 01 U Span Backward R~ U. 33 (p=0.002) NR-1.386

ADLs 65.25 (12.30) 70.40 (5.99) NS

lGDS 4.80 (3.11) 4.87 (4.34) NS

NPI 5.00 (5.29) 4.87 (8.94) NS

IQOL caregiver 36.25 (3.58) 36.27 (5.95) NS

lQOL patient 41.17 (3.06) 42.27 (5.42) NS

3MS 62.33 (6.62) 70.93 (14.50) NS

IADAS-Cog: Alzheimer’s Disease Assessment Scale-Cognitive Subscale; ADLs: Activities of
Daily Living; GDS: Geriatric Depression Scale; NPI: Neuropsychiatric Inventory; QOL:
Quality of Life; 3MS: Modified Mini Mental Status Examination.

*There were no significant differences between arms in these measures at baseline.

[0049] Results: improvement in CGIC scores (Figure 2) and ADAS-Cog (Figure 3) was
observed when the IVIG group (all doses pooled) was compared with the placebo group
5 (switched to IVIG after the initial 6 months). Similarly, improvement was also observed in

various secondary measures when the IVIG group was compared with the placebo group

(Figures 4A-4D).

[0050] The effects of IVIG treatment at different dosing schedules are shown in Figure 5, where
mean change in CGIC scores from baseline to 18 months are compared among the placebo group
10 and 4 IVIG groups (0.8 g/kg once per 4 weeks; 0.4 g/kg once per 4 weeks; 0.4 g/kg once per 2
weeks; and 0.2 g/kg once per 2 weeks). The group that received 0.4 g/kg infusion every 2 weeks
demonstrates the most notable improvement from the baseline CGIC score. When the 0.4
g/kg/2wk group is compared with the placebo group over the course of 18 months, improvement

of statistical significance is observed at all time points (Figure 6).
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ADAS- Cog: Renenbering Test R 0.23 Instructions (p=0.004) NR 2.71
Conceptual i zati on C ock Draw (p=0.005) R 0.50 NR: - 2. 57 Verbal Fluency
COMT FASVOpe/G6355 R - 3. 00 NR: - 13. 50 Language ADAS- CegTSseken3izanguage
R 0.15 Ability (p=0.002)

[0051] Figure 7 shows the effect of IVIG treatment on ADAS-Cog scores from baseline to 18
months by comparing the placebo group with 4 IVIG groups (0.8 g/kg once per 4 weeks; 0.4
g/kg once per 4 weeks; 0.4 g/kg once per 2 weeks; and 0.2 g/kg once per 2 weeks). The group
that received 0.4 g/kg infusion every 2 weeks again shows the most notable improvement from

5  the baseline ADAS-Cog results.

[0052] Figures 9-12 show the effect of IVIG treatment on secondary measures of ADLs, and
3MS, respectively, by comparing the placebo group with 4 IVIG groups (0.8 g/kg once per 4
weeks; 0.4 g/kg once per 4 weeks; 0.4 g/kg once per 2 weeks; and 0.2 g/kg once per 2 weeks).

The 0.4 g/kg/2wk group consistently achieved the most improvement.
10 [0053] Table 3 provides a responder analysis at 18 months of the study.

Table 3: 18 Months Responder Analysis (Criteria for response = CGIC score > -1 at 18 months)

Domain Task Mean Change
Attention 'WAIS-III Digit Span Forward R:  -0.08
(p=0.022) NR: -1.43
'Working Memory [WAIS-III Digit Span Backward R: -0.38
(p=0.002) NR: -1.86
IADAS-Cog: Remembering Test R: 023
[nstructions (p=0.004) NR: 2.71
[Conceptualization [Clock Draw (p=0.005) R:  0.50
NR: -2.57
Verbal Fluency [COWAT FAS (p=0.054) R:  -3.00
NR: -13.50
Language IADAS-Cog Spoken Language R: 0.15
Ability (p=0.002) NR: 1.57
[ADAS-Cog Comprehension R:  0.00
(p=0.040) NR: 1.43
|[Construction Clock Copy (p=0.026) R: 0.25
NR: -0.86

¢ 100% of subjects with CGIC scores of 0 or 1 at 6 months were Responders at 18 months
* 0% of subjects with CGIC scores less than 0 at 6 months were Responders at 18 months

[0054] Safety and Tolerability: 21 of 24 subjects completed the 18-month treatment (12.5%
15  attrition). 632 out of 648 planned infusions were successfully administered (98.25%
compliance). There were no serious treatment-related adverse events: although one SAE

occurred (new onset seizure disorder), it was deemed not to be treatment-related. AEs that
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NR: 1.57 ADAS- Cog Conprehension R 0.00 (p=0.040) NR 1.43 Construction
G ock Copy (p=0.026) R 0.25 NR: - 0. 86 100% of subjects wth CA C scores
of 0 or Iwetof/wo3sshs were Responders at 18 nonths 0% @CTASR§1@0823M t h
CA C scores less than 0 at 6 nonths were Responders at 18 nonths [0054]
Safety and Tolerability: 21 of 24 subjects conpleted the 18-nonth treatnent

(12.5% 15attrition). 632 out of 648 planned infusions were successfully
admi ni ocered at 9greasythamxpeetad Epquenie iresuligces eciviag YIS inaledsd menthemsliced
advers 208l S rred {(new o sel zur |.sorder it
was dodngiiol 31 sha LAt RE TP SEL BE Rl A NGy RISy S B
2011/ 13085t T/ US2011/ 032232 occurred at a greater than expected frequency
in subjects receiving IVIG included non-henolytic anem a (20.8% and rash

thS 'dg%[%%]/l @ HRFuds %rﬁ“e%uﬁt@fi SvRD ettfleht 61‘1&5&@1&9&5 by 1%'?11(9&% %@ﬁl?edi it hi's
5  significantly better outcomes on the CGIC, ADAS-Cog, ADL and NPI scales compared to initial
placebo treatment. Subjects who responded to IVIG at 18 months performed significantly better
than non-responders in language functioning and construction and on tests of executive function,
including attention, working memory, conceptualization, and verbal fluency tasks. Significant
dose dependency was observed favoring the IVIG 0.4g/kg/2W dose arm. IVIG was safe and
10 well-tolerated by the AD patients in this study. The results of this 18-month study were strongly

correlated with rates of brain atrophy measured by serial MRIs.

EXAMPLE II: Intravenous Immunoglobulin Treatment Decreases Rates of Ventricular

Enlargement and Cognitive Decline in Alzheimer's Disease

[0056] Objectives: To examine the effect of 18 months of intravenous Immunoglobulin
15 (IVIG) treatment on ventricular enlargement rates in mild to moderate Alzheimer's disease (AD);
to examine the correlation between ventricular enlargement rates and clinical outcomes in AD

patients treated with IVIG.

[0057] Neuronal loss during normal aging causes brain atrophy (or shrinkage). Neuronal

degeneration in Alzheimer's Disease, however, causes accelerated brain atrophy. As the human
20 skull is a closed space, brain atrophy leads to progressive enlargement of the fluid-filled cerebral

ventricles. The rate of ventricular enlargement over time provides an objective measure of the

rate of Alzheimer's disease progression.

[0058] Different ventricular enlargement rates have been observed in normal, mild cognitive
impairment (MCI), and Alzheimer's disease brains. It has been reported in the literature, for

25  instance, normal elderly people have about 3-6% (others indicate the range of 1.5-3%) in annual
ventricular volume change and about 0.5-1% (others indicate the range of less than 0.7%) annual
brain volume change, in contrast to people with MCI having about 6-8% in annual ventricular
volume change and about 1-2% annual brain volume change, and people with AD having about
8-12% (others indicate the range of 5-16%) in annual ventricular volume change and about 2-4%

30  (others indicate the range of 1.4-2.2%) annual brain volume change.
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[ 0055] Conclusion: Uninterrupted IVIG treatnent of AD patients for 18
nonths resulted in 5 significantly better outconmes on the CA C, ADAS-Cog,
ADL and NPO 28viai3esssconpared to initial placebo treat nenPCTRsk)1@08230N0
responded to IVIG at 18 nonths perforned significantly better than
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cof t vl egSrteun el 45 pPgERERT raRe G e Vol Bee PPl FE "
di f f er gRgenbeiMReNatter segmentation and detailed sub-region analyses. Post-processing of
25  imaging data was performed blinded to study arm assignments and clinical outcomes.

Automated quantification of ventricular volume was initially performed using FREESURFER, a

brain volumetric software package. Ventricular volume measurements were verified using

BRAIN VENTRICULAR QUANTIFICATION (BVQ) software. Longitudinal assessment of

brain volume changes and measurement of total intracranial volume was performed using

30  SIENA.
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scanner, 128 serial slices of 1 nmthickness were obtalned through the

ent i r e SignHinyy rerrdated e o sl ife ReeV-RRQ A 3)Ed oamipgeswaeres (FF i ci ent
f or cwhel a4 jCl L i rey_ [te
mat %er %é%gﬁeﬂ'g?ﬁ%ﬁlgﬁgﬁ et al egﬁjééab@#%gﬁa%%% gg{'adg m&%sfé %:?{5) s?ﬂ%’é of 25
i magi nguldatta ravaiinpeiViIGr Orgglk p binnatehly} the stoswithaprothaed itignmesttfavasaisle clinivalcal
out cones. Automated quantification of ventricular volunme was initially

per f or QEEOWEPng FREESURFER, a brain vol unetric software package.
Ventricul ar vol unme neasurenents were verified using BRAIN VENTRI CULAR
QUANTI Fo@AT| dieyrBV@)cosphtenanaial tlange indéntatul asedgseambng A Dhpaientswaioune

changes and asur e f.total intracranial v was rfornmed using 30
o e e e p i SR b rinedbs Lo s St A olhere RUK Rea bR ar s ot nay
pandi cispamcantipde@¥abdFPRE WRiredatcdmphRglcHsH RS irPwh¥e thkah h¥luassingigdabo

pl acebo and 14 random zed to |IVIG Mean annual VER anong all subjeéects

assi gneatianss whe Gogived placely erliMlGamingyhd Bsmopph study, odgle fMiGrirqatreent 2gginat e

assi g boanmend & : !
5. 5. sTORCERBRRRAR, redERAES oF b MG, gl 5 SRS e Mblali besbio ) 14
mont hs chAAEs #AVERdndityb chpliGrdrsescans (@BC baBSIAL-ZoBBHthe 1 & @)dy.n

subj ects receiving IVIG O, 4gé kg binmonth]y, the dose that produced the nost
f avor abiue 1§ shavy the geeelaen bateaughapge i whals beagmpelume and g CogmEYRy&st n

VeRktri C@I'd‘%ﬁi Q]\?E . j &N cei ved pl acebo or |IVIG during
thgS 18%%%{(?1 st udy, g%&@ @%%@?rﬁ%ﬂkﬁdﬁom a 10 significantly decreased

VER. Fi C ares. changes in whol e i n vol une anpng .AD.pati ents who
Fecei ST o S TisEon Ui R R A Ge R e BRGS0 e

agai N shRMBorRinTa@s bf V&RAIIY: d®HBGREt Al Bradh atd6 Ry n ALY PRBAts WitH Y8 SokfhsITOWS
the correlation between changes in VER and two ¢ognitive test scores (CEC

and ADASnGsyptddd VilGdrepgneninilhe stfedivendss giiFelG Beamensvaried vadry IMdGatase and

bet ween change .in aol,e br.ain,vel u d cogni.tive.test 15 scores (CAC
and AoRTR Sl e BB ety P RES sk e SRR TPy R phTES] on
Vop@imetirélatyRiwitedinidabooéed ADABI@SE, 8GICYRI 8 @anths." TRk résalts illidadd @5t Of
ventricul ar enl argenent and brain atrg&{;y In AD patients with 18 nont hs of

1

uni nt efYlipthserryvrcetfpeitchpisducerthe rate phbrainarapby apd innhiGliseasa pragrssioain ed
with |\l ne C ARAY ine. |

of foct S pRRE, A Dl Ttk L R SR B RIS n A B e
( ADAS- Gogted Gh0) 4 gk e/28 warathaparablesenom@sll ts i ndicate that |VIG therapy can
effectively reduce the rate of brain atrophy and inhibit disease

progresme8] IwADRAbbLRIA thditA1LReier§ BisORt g&%n%éﬁ@% at R RO Qs B GA19NOES

and clinical outcomes in AD patients treate .49/ kg/ 2w wer e
copar aibag trolividuaiphtient) 088% of progesssiah 96 Adh dewgest, afpatrsAd zdredlate with miesdase

t diff t A 25 i ndi vi dual tients. Rat
0f "or oBraRe ot e el AR peF eV v Sty 1 BB B 1 n
vent i galeBhe ¥RIHER AN AndoRARe B aérﬂri&‘tﬂhmumy@uﬁﬁ% hel18themh WRdly e Neahér wied
bet ween baseline brain atrthy and change in ventricular volume during the
1

18- noneerrdetipnfoungbetieen brsslisbrabn ertveshicuba alubet addhe tésel vongridutaai n or
ventri g&lll%re CYlglllgLég%t ?fpgolﬁﬁl% 'L%Ee%iget nd %Q}rélhﬁgﬁ ks found with baseline age, gender,

30  estimated IQ or educational attainment. The volumetric results at 18 months are therefore more
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vol une changes at 18 nonths. Likew se, no correlation was found with
basel i ne age, gender, 30estinmated |IQ or educational attainnent. The

vol umet r iwoneswl3vzssat 18 nmonths are therefore nmore WO PCT/US2011/032232

2011/ 130355PCT/ US2011/ 032232 |likely indication of an IVIG treatnent effect
rather than pre-existing differences in the rate of progression of disease
anong individual patients. [0067] Al patents, patent applications, and

ot her pikplviipdieatmof andyiG dﬁeﬁ@n@é]ﬁﬁ%ﬁ Katﬁ%rdb%pr@rﬁxmﬁﬁ difécrenges ithe gate i

appl i catd i : rence in the entirety for all purposes.
WO 201 &dé%iig’@%&j%%ze%ﬁ@gg%%umeﬁ% CLAIMED I'S:  11.A method for
treating Al zheiner's disease in a subject in need thereof, 2conprising the
sequentfogy7] stAppateihts, pafcnt epblRatibm, Mgt ¥@Bt fublivhidns Viat Mg FenBagk $WbtSioh’ S
brain by magnetic 4 resonance inmaging (VRl), thereby obtaining a baseline
val ue &Xlnﬂ@ﬁ% eitedinghis\agpligasion srenineeinpisiesk byrefegenge i Bicrenprabs frallyrposes.

t herapeutic agent to the subject for the 6purpose of treating Al zheiner's
di sease during a first tine period; 7(c)determining ventricular volune in
the subject's brain by MR, thereby 8obtaining a first intermedi ate val ue
of ventricular volune; 9(d)conparing the internediate value fromstep (c)
with the baseline value 10fromstep (a); and 11(e)increasing adm nistration
of the brain preserving therapeutic agent in dose 12or frequency when step
(d) indicates an increase fromthe baseline value to the first internedi ate
13value and the increase is equal to or greater than an expected increase
in ventricular volune in a 1l4subject with Al zheiner's di sease but w thout
receiving treatnent for the disease within a tine
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15period of the sane duration as the first tinme period, or 16maintaining
adm ni stration of the brain preserving therapeutic agent in dose or
17f requerw9 20hie30ozssep (d) i ndicates no increase from thechasediins223al ue to
the first internediate 18value or indicates an increase that is |ess than
an expected increase in ventricular volunme in a 19subject with A zheiner's
di sease but without receiving treatnent for the disease within a tine
20per i HHAMT ISHL ABMEDJSE at i on as the first time period. 12. The nethod of
claim1l1, wherein steps (b) to (d) are further repeated at 2l east once and
in each repeat the |atge RA, t ond
| at gst 3i nlto er m*adri ate \’}aﬁltﬁg]b? g&]’dtg% g?%AQZH/e?&?%r%&gg% ni Suf[?) gﬁnor%e%?% { %Og,c
t he? apeuinprisiag &t sequentinbste@ne: 4manner as step (e). 13. The method of claim1l
or 2, wherein step (d) during any repeat indicates 2an increase fromone
i nternedi ate val yg t o defefmmuSeaueilarivolendRthé bebjaak baimBndaggetioncr ease is
3equal to or greater than an expected increase in ventricular volunme in a
subf ectespnanee Apagiag (RIY therehysehiaining # bagplingoidueraf ventyichlgr velsmeient for the
di sease within a tine period of the sane duration WO
2013/ 130355PCT/ U§2011 AGBadgeritsms brahepresersing dhdraptubie agens o thesubjwet for the

brain 6 preserving

internedi ate nd the.admni stra

the&apé’ﬂ?poée Qolfvté‘?#ngéM%f’%IP%re?s%%FaIS%dlggﬁgea %1;595?1&5)883 y, further conprising the
steps of: 7(f)det ventricul | une nthes aln by MR
aftlr an 8a<(jd|)t|6 1 SRR T G DE RS PO MR BEIDY
adng ni 3h@rBek 4 Ardt 'ﬂﬁex%&é@ia%&(xalué Bﬁ&&lmclﬁl’é}%ﬁhﬂé ng additional internmediate

val ue of ventricular volume; 10(g)conparing the additional internediate

valge with its pr((gw Ol(!§mb£ﬁx€g@hg%t@1rn?ed%a]té/ %lH@frofH"gep (c) with the baseline value
10 from step (a); and

11 (e) increasing administration of the brain preserving therapeutic agent in dose
12 or frequency when step (d) indicates an increase from the baseline value to the first intermediate
13 value and the increase is equal to or greater than an expected increase in ventricular volume in a
14 subject with Alzheimer's disease but without receiving treatment for the disease within a time

15  period of the same duration as the first time period, or

16 maintaining administration of the brain preserving therapeutic agent in dose or
17  frequency when step (d) indicates no increase from the baseline value to the first intermediate
18  value or indicates an increase that is less than an expected increase in ventricular volume in a
19  subject with Alzheimer's disease but without receiving treatment for the disease within a time

20  period of the same duration as the first time period.

1 2. The method of claim 1, wherein steps (b) to (d) are further repeated at

2 least once and in each repeat the latest intermediate value is compared with the second latest

3 intermediate value to determine future administration of the therapeutic agent in the same

4 manner as step (e).

1 3. The method of claim 1 or 2, wherein step (d) during any repeat indicates
2  anincrease from one intermediate value to its subsequent intermediate value and the increase is
3 equal to or greater than an expected increase in ventricular volume in a subject with Alzheimer's
4  disease but without receiving treatment for the disease within a time period of the same duration
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12(h)di scontinuing further adm nistration of the therapeutic agent when
step (g) 13indicates an increase fromthe previous internediate value to

t he addi twonaii/i3ogser medi at e val ue 14and the increase isPequskotio3nE2 gr eat er
than an expected increase in ventricular volunme in a 15subject with

Al zhei nmer' s di sease but wi thout receiving brain preserving treatnent for
the disease 16 within a tine period of the sane duration as the additional

tinme pa@pthsdimeperiophhgtwess the Ao Huermediate walvesnanst the admpyigratiop o€ derbying

t hepapeut G : L0 -QF f Yo b ACH .

ey ondiospt iRkl HREh Rinc L ERHERE Y MOREY Wb ol R 5 AR o

i nternedi ate val or jndicates an i.ncrease.that .i.s . less th expect ed

inc?ease in 2o_v3ﬁtriéﬁﬁng%ﬁiﬁﬁ§WWPﬁ¥é%mﬁ8E£€§W?ﬁﬁiﬁ§%%ﬁ%§@R@£H?§ ase but

Wi t Boutaddi€ieRal tinpdriodatudp twhicl the erapkdtis egee ivdditihBteted tb 1B ABfdcOdh&Eby he

sanme duration as the additional tine period. 14.The nethod of claim1,

whef ei @btairang pdditionsl mrdermediativalae of yasiidudar velumeiont hs, 9 nonths, 12 nont hs,

or 18 nonths. 15. The nethod of claim1l or 3, wherein the second or

sub8equent tine geri odopasngGthaadditienal@nieonediate valupmnithhss, prédionpintdmaediotre 18
hs. 16. The nethod of claim11, wherein the therapeutic agent is an

2i mundgi'6ui n- based brain preserving therapeutic agent. 17. The nethod of

claim 1, wherein the therapeuti enf is intravengus 2 inmmunogl obulin
(I W G. 18.The méthod dbCoRHmRg furdhiadranstratien PhPUICERSHIiF ASSt BRSSP (Rbout

0. 231 0 11 &t ATRcRSe fKin VB hIterRbdiiS ah b #5d addBionIPRidImedide valye
2011/ 130355PCT/ US2011/ 032232 19. The nethod of claim 7, wherein the IVIGis

adidt ni sheéthedngntse inequablo, or greater than an expected increase in ventricular volume in a
15  subject with Alzheimer's disease but without receiving brain preserving treatment for the disease

16  within a time period of the same duration as the additional time period, or

17 maintaining administration of the brain preserving therapeutic agent in dose or
18  frequency when step (g) indicates no increase from the previous intermediate value to the

19  additional intermediate value or indicates an increase that is less than an expected increase in
20 ventricular volume in a subject with Alzheimer's disease but without receiving treatment for the

21  disease within a time period of the same duration as the additional time period.

1 4. The method of claim 1, wherein the first time period is 3 months, 6

2 months, 9 months, 12 months, or 18 months.

1 5. The method of claim 1 or 3, wherein the second or subsequent time period

2 is 3 months, 6 months, 9 months, 12 months, or 18 months.

1 6. The method of claim 1, wherein the therapeutic agent is an

2 immunoglobulin-based brain preserving therapeutic agent.

1 7. The method of claim 1, wherein the therapeutic agent is intravenous

2 immunoglobulin (IVIG).

1 8. The method of claim 7, wherein the IVIG is administered at about 0.2 to 2

2 grams per kg body weight of the subject per month.
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2 twce a week, once a nonth, or twice a nonth. 110. The nmet hod of claim?7,
wherein the IVIGis adm nistered at about 0.4 2 gram per kg body wei ght of
t he subj ew0D 201138358 nonth. 111. A nethod for assessi ng efPCiramsey110822a2t her apy
intended for treating 2Al zhei ner's di sease, conprising the steps of:
3(a)determning the rate of change in ventricular volunme of subjects
suffering 4from Al zhei ner' s di sease but not receiving the therapy t her eby

obt ai ni ng an average r te of ntrl | ar yol unme as
non?t her apeutic Pate be %{]ﬂ?ﬁ% 3’3@153 ‘B)r’dl%?réiiﬁi“?ﬁ fh‘detlhe rate

of shapggei aﬂwééﬁ”&ﬂdeca%é’ﬁthv&|t{al"i‘é% aO&lOl%Hbj ects suffering 7 fromAl zheiner's
di sease and receiving the therapy t hereby obtaining an average rate of

change 8in ventricular volume as a therapeutic rate of ventricular volune
chahge; and 9(c) d@nparlihagnathel offedaingBmtierein ded WiGtih adthimisiond ahahoapedt i

ratg, thereby 10deter.m ni icacy of the therapy, 1llwherein the
ven?ri AP ‘?"?Jigl%ttoéc@ge S(“g’%ecgﬁti f}llngl determ ned by nmagnetic 12
resonance imaging (MRI), and wherein the therapy is deened effective when

theltherapeutic nate WinstHodBr askdrsiiglehfcabpof & (iREAREHehed @t Geataipd t he
t herapy is deened ineffective when the therapeutic 1l4rate is equal to or
gre%terAt?}F?éfﬁeltsl‘FBS% @W@F@ﬁé@t‘i%@nﬁé’te 112. The nmet hod of claim 11, wherein
the therapy is admnistration of an 2i munogl obul i n-based brain preserving
t hedapeuti c agent®) 11316¢hemmﬂi@datgbfehaalgmmﬂentmm@etommmef gubctyppifedng

14. The nethod of claim

i nt yavenou
13, Fandr g AR 8 Wl ke R BT b b s A st §8F oy boay
wei ght chingehe veithi@let vdleie B®Hhbn-therapeutic rate of ventricular volume change;

6 (b) determining the rate of change in ventricular volume of subjects suffering

7  from Alzheimer's disease and receiving the therapy, thereby obtaining an average rate of change

8 in ventricular volume as a therapeutic rate of ventricular volume change; and

9 (c) comparing the therapeutic rate with the non-therapeutic rate, thereby

10 determining the efficacy of the therapy,

11 wherein the ventricular volume in steps (a) and (b) is determined by magnetic
12 resonance imaging (MRI), and wherein the therapy is deemed effective when the therapeutic rate
13 islower than the non-therapeutic rate, and the therapy is deemed ineffective when the therapeutic

14 rate is equal to or greater than the non-therapeutic rate.

1 12.  The method of claim 11, wherein the therapy is administration of an

2 immunoglobulin-based brain preserving therapeutic agent.

1 13.  The method of claim 11, wherein the therapy is intravenous

2 immunoglobulin (IVIG) administration.

1 14. The method of claim 13, wherein the IVIG is administered at about 0.2 to
2 2 grams per kg body weight of the subject per month.

1 15. The method of claim 13, wherein the IVIG is administered once a week,

2 twice a week, once a month, or twice a month.
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115. The nmethod of claim 13, wherein the IVIGis adm nistered once a week, 2
tw ce a week, once a nonth, or twice a nonth. WO

2011/ 130356RCT/1382611/ 032232 116. The net hod of cl ai m 13pcwuse@iini2ie | VI G
is adm ni stered at about 0.4 gram per kg body wei ght of the subject twice a
nmont h. 117. The met hod of claim 11, wherein the rate of change in
ventricular volunme 2 in step (a) or (b) is determ ned over a tine period of

about 3 nonths, 6 nonths, 9 ths, 12 3 mopnths, or. 18 npnths
1 16. The method of clalm 13, wherem the IVIG is admlnlstered at about 0.4

2 gram per kg body weight of the subject twice a month.

1 17.  The method of claim 11, wherein the rate of change in ventricular volume
2 instep (a) or (b) is determined over a time period of about 3 months, 6 months, 9 months, 12

3 months, or 18 months.

24



