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i nventi orwoebetessoso nmet hods for treating di sorders ass®ecTatSed 2iii7RI

el evated nyo-inositol levels in brain, and in particul ar behavi oural and
neur opsychi atri c di sorders. [1] The term "Behavioral and
Psychol ogi cal Synptons in Denentia" (BPSD) has been coined to describe the
spectrum of behavi oral disturbances or neuropsychiatric synptons (N PS)
that are inportant manifestations of |ong-term progressive

neur odegener ati ve processes in resulting in what is knowm clinically as
denentia. The BPSD unbrella term enconpasses a wi de spectrum of NPS which
i ncl ude apathy or indifference, affective and psychotic synptons,

di sinhibition and hyperactivity, irritability, agitation/aggression,
changes in appetite, and night time confusion or sleep disturbances. The

var 0 \ i

! neSG B INOSHOEROR THE FREATRIENH SE SPIUITRAL BNTESYCRIRTRIC PrSBROERS
Fronto-tenporal Denentia (FTD), Vascul ar dementia, Lewy Body di sease (LBD
), and Downs denentia. Although the BPSD are not di sease specific, there
are certain profiles of neuropsychiatric disturbances that are
characteristic of specific diseases. [ 2] For exanple, in AD, apathy
and affective synptons (affect refers to the experience of feeling or
enotion, and is often referreqeip % TREURVENTIONT | at i n apathy and
depression) are common earlyTh the disease whereas psychotic synptons,
aberrant notor behavior, and disinhibition occur late in the course of the

denentias. In FTﬁheal'b‘éﬁ’}*fW‘ relateste matheds fopkeatingfisqragisAssPeAtedan

personal ity &é\?dﬂ&?ﬁ\y@qmtoV@Mst}aYn amdn PBMicEME BefidUrgl aHesent i ng

mani festations (for "exa ., in behavioral variant FID (bv-FTD). LBD is
char act er i ze@URRPYFhiatrig: ;&‘H@eréogm tion, extrapyram dal notor synptons,

di urnal rhythm di sturbances, visual hallucinations, nighttine agitation and
depressi on. Vascul ar denentia i s characterized by marked apathy, |ack of
initiative, i rrl {Ci]| The termd Bedprierl mod Psychologicgl Sympiomng én Preepliagr essi ve
e e L TBERD nat B3R 2R (5sdBRIHEdBealh bPodfial AATREES bouch as
depressi on n course wth some synptons
remtting améumdwclsnatemympmrgna(NlaS)‘ Ilhatenmtmmbetg&tmamlfetstailodsSémg:tem\/vever ,

as the di sease advances the a [JAYA tons
becone mor o MY ErSreAEeHaoHRa g R areGeeseR il Bl WHREEIObhY it
Es?/f:hopat holasgyemscmm Tode BPSD Nﬁiﬁrelwtehnaa‘s]ca@pbs&escm#\/a@ggpess?jmmf NhPSb

al l uci nati ons el usi gns rrant i si nhibition,
are especi aI"Yr}v rE:Il"‘Ic &ﬂp@g}yod r’r’éqbi eENSHS P&ﬁ‘fﬁe@gﬂ'?syéfﬁﬂi‘i 8[]}5ce of
car egi ver diddifiigBition Ahe hppd:@bmllycmtwmyoaglt@ad/aggrésawnoaﬁmeﬁsl on are
frequent causes of nursin | acenent in noderate to severe AD. The

BPSD associ @&Peatitg apd Ngi‘hgmﬁﬁpng‘slﬂ“s%éie@paﬁ‘gufwc%g SNAMPUS t udi ed of these
neur opsychi %maaqaiabngroegmptom s {sub- sl AdroRRSPoBPHD FECE iHFHEN Bf e ,

Sub- Syndr ones In order to facilitate neurobiological studies and
t her apeutic Qem%tlgsoThﬁpsmeWﬁ'éS jetudeAeheimens diseape demgntia Kbt om
clusters. T r

anal yaes i n aanrpl Rl Deffirta (R 76E VaSoRat UBeh i Pyl Ras 3BT,

i ncl udi ng sananeDewne daﬁ‘@n086°\|tbfougbmﬁ BPBbrare avtdiseasa spasifis, H@S%éfesanpl es,

t hese stud| .

sub-syndro rre%rtg%ﬁc’ﬁlggt% lr ﬁ%ﬁgf)%hﬁqﬁ@{j'g&@%g %g:ﬂbﬁ %c%ﬁr}a étgﬁ %f\r/{’seéfe%p?)cm{:
psychotic, aliskases.) hyperactivity sub- syndrorres The core synptons for the

af fective sub-sy are depr.e an s include
Crritability andlOial GetgRTRIC A0, paltd gﬁ?&%%@‘@ﬁ%‘?ﬁ“éq?ﬁ%}sﬁgﬁe?

consi st ent | Yo theéxsgience bifeehmsordrtoti, bndllmaﬂemnwerremﬁolas blhleteby)pﬂatact ivity
cl uster usuall ggtiﬁnd Lédes abersant not or hav% el ation

di si nhi bi ti dhaPahy and deprRSSIPY) atF SPPMBAEANY i 8%?8358%&%%?§Y&B°%ndrone

It remains ayRptdras, derdabaotor\ehhvier, aaldidhhibiSoPa&dur tdte tilh theadduess oive
cluster or is a separate syndrone. Appetlte and sl eep changes (or night

time behaviors) are frequently associated with affective synptons, but can
al so be related to a patient's conorbig nmedical conditions. The utility of
the cluster approach is that it hel ps define clinical syndromes that may
share a comon neurochem cal basis and may potentially respond to simlar
cl asses of drugs. This syndrom c approach to BPSD also facilitates the
recognition and accurate diagnosis of these sub-syndronmes present in the
denentias, and may inform nedi cal professionals of their appropriate
managenent .




[ 6] Epi dem ol ogy of BPSD [ 7] The preval ence of BPSD in the

Al zhei nmer's Di sease (AD) population is estimated to be 60-90% dependi ng on
study nmetwodoi2gysoswith a life time risk approachi ng 100¢a/Ush@2presal ence
and nunber of NPS in ADis known to increase with di sease severity and
duration. An increase in the prevalence of NPS is associated with

progr essi on thegementias.do gabs iap%thvmffefﬁ?ﬁﬁ speEl gisinbibjion, and persopdity The 2
earliest NP t or

depr essi on, %erllaﬁ ggs& V\EH, %}%Bﬁ mani fes %? ﬁ@s@hﬁnod‘ﬁ%gh% ?@cggl (%al r ment
(MCl) stage exanmluybm\e@ragmnaapﬁifﬁ;(bvém nkBRiighkhgraptegized oyt t hr oughout

cont rast .t e lePBIEBon AR celBbaBiridol by MinchoRl RN e it o

especi al | y edistusbannes, ivisuadl sallusmati e méghdtinos apitedioni agid qnpee&shcanc‘éasculam | d and

noder ate AD, , but mes | reval e .0 e

someunat | oW etaSF iR ster g Bl Bl TR s PR Ao <
simlar to, duptedstori.requent|y associated with depression in AD. The other
synptons that oc i diumto .high preval ence in ni.ld ory noder at e

di sease are irri ﬁ@éﬂ]%{}]kenti&iﬂr%ﬂrieﬁﬁ)’%gﬁ?@gén gIEMa feaBpurg 1A % hanges
(Aalten et dbn?ﬁ@é ,skiNe Ui ADS ¥6MeNPS (sueH F8IdepRSssion diei@iXidty) mEghaldé s from
t he European Al zhei ner Di sease Consortium  Part é Denment Cerilatr Cogn

Di sord 2007:gtuatng gaursgyithsome, spRoRts remitiagand pifters eRRWMINI ear peri od
preval ence CHlﬁéPéHFQE@é@é‘ﬂtﬁé HIs%a§é”HlBWéV&r'd’$tﬁéﬂ%bb@adﬁ&e@ﬂﬁé‘ﬁgﬁﬁ ynty
Study. International Journal of Geriatric Psychiatr 0 177)

El ati on or eg¥ABEN. @nﬁr*‘élpa'fﬁ‘iﬁﬂt)’tW@Ht@&&beé@ﬁﬁﬂﬂprﬁlmrs'ﬁ%t BEressd, i n
associ ation hdifl i § hBAWPBIrHER oﬁﬁé&cﬁ@ﬁ‘éth@i@b% MBYrRE oPMBNPS! sk deart of the
frontal |obe or dysexecutive syndrone peractivity synptons
(aberrant nagitatig¥agaression, ma@h@mamsmﬁi@{nsmn@ abgieand materpaliaviossh )@andecone

rel ativel tions,
whi oh are’ utiagof, FBiCEbaE ARG Faihe AR HHOMhy B MaiBPoalEe 87 el ant
in the severcaregivayatistessAThe rme:hotlmsuraptom amvaramtatlmlamas«poaae dysfunction

w t h advanci i ni fi cant
management AREP O GREER BhpyiRY o BaeBEn i Bk Yo 8BRS 4D TG,
syndr onmes BPSD aﬁédljlatiﬂiwmaxlzrmjmeﬂp&seasedmeﬁhe nost avellistudiedcokttiesss an
expression of th h%{ onal dgrgeener ative changes that are specific to each
denenti a. Sl’}‘?é’éOpSP"é : ”F(%'P%rr? Fenonstrate selective vul nerabili ty to
various m sf ol degoga] OBES[D $ahprohogiusters bhSulsSyhdrestesNPS to energe in a
dementi a di sorder he site of selective vulnerabilijt The
neur ocheni cal iqi\'sﬁ] l“ Hg'f ‘ﬁi}ac'&?iﬁ MP@H'OQQGF?H&PEﬁnaﬁlaﬁrﬁ‘g%f?otf fls &y it ons
has been el LBP@@ttﬁé NEE Advd Pedregrdlpad nte Sppto cladters. rrabéwslgbt@gs Rere These
have i ncl uded receptor binding, functional/volunmetrjic ina genom ¢

associ at i oné’asﬁﬂena}h@b@iﬁ"é?'@é? gsfactor analyses i dementig papwist '8 1REPBat hol ogy
usual ly st arrﬁétpb&‘ol& €al%ﬁ&éﬁéé@‘ncﬁﬂﬂw é%lze%‘?m'attﬁ?é of Pebulatigfbased obe

pat hol ogy is al so seen and presen as apat é or decreased initiative,
reflecting m@h@a@ése%a@mplwo ewamdle@r’nﬂvemngs nHy {deptifisd eifjesSiBf 4has al so
been shown t h id-lj gfes
(aggregat es Cg*sc&%g"perg %%&%@E‘F %I grt]%gﬁ t g%m%rsct)é}gl%\lgg rgéa'rér e?éf?ercgg@tic') as NFT) in
aut opsy st udgisgshotithanaii) hyp&m‘pte/avaubﬁymroaffese'ﬁme Wewmﬂtm farghe hought to

reflect dysf i.ani £ cant
reduction of° v@%ﬁ‘%’fdéhebn%% \gé?ccgzﬁlg%ae 8Qe’n' 8%@?%‘?%8¥'§§e$§{| otr(lzjglséc"gé? 4éeus and
dorsal r apherrntatﬂlltyeiand mgitgtontin e glustendTivd psychetir ﬂas:edcmeraﬂwndudmsgr a

dopam ne | ev Funct.i gnal i magi t udi U h ism
bilaterally qeellpsgq{@ %@PS‘PG‘Q 'Wgﬂ’lhg? g‘euryr?&rqci'v@gﬁ ﬁeaﬁg Xﬂ%$%+ Sand in
aﬂpe[] i gr f r civeprant @bRS? behavst()jr ela[tléﬁ]aRAgiléirﬁilblﬁéh ,&nd |§b@ﬂis’@érred mgmalbﬁr;v: Ord
ic eco rom nent in advance wer.e sho erela to oa
in the orbi Q)t? %rnmtdé{?e’i,eﬁl"{“@@y Fme » JEEemAIRga gia %59@“%?% W%{'@Hﬁthﬂas been
associ at ed W phrt WptheeaffeefVd &luyter ang o sepatdte @Zﬂ\zdr@tﬁec Rpetitdendiseens and
hal | uci nati ons were found to correlate with subtype, but not M,
muscarini c receptor density in the orbitofrontal and m d-tenporal cortex
respectively. Together with agitation, psychotic synptons were al so
associated with specific dopam ne receptor gene variations. In addition,
pol ynor phi snms of the serotonin transporter and 5- HT2A receptor
pol ynor phi snms were associ ated with agitation/aggression and psychosis
respectively. [13] In the Vascul ar denentia caused by subcorti cal
i schem ¢ vascul ar disease, there is early involvenent of frontal white
matter causing deafferentation (elimnation or interruption of afferent
nerve | rrpul ses) and chol i ner gl C Ioss | n the basal for ebr a| n. EarI y

oy -, o 1 T



[16] There are currently no drugs approved for the |long term managenent of
BPSD. Ri speridone (Risperidal(r)), an atypical anti-psychotic, is the only
drug apprwoedif1osso8he short term managenent of severe a@CTAS2@R/0407R9 S
approval was limted to sone European countries, and was based on 2
positive controlled trials of short duration, but not all trials were
consi st ent | ychaoges (weightimenkghavioss)aje fegsesly assaciategdwdttafiactive udi ed i n

BPSD ot ) ) ) et o o
CSeroquel (13" HieRs e B AN Al . BalotlsHonidr B Tha e Bondilieta, o0 0 o
cogni tive dethd utdity of tA®clustara@pprossh és thabit halps liefioe slirical syedranteisiibat, and

i d h | . . ke i nhi bi
(Ssriey or e shbeledtimbh ieBEchEhcsFosTe AT Hlel Y BobBheRiy o)) e
atypi cal antsip#grodiadses of irudjsehis cgndrechioappkbaciptut BlR&Dalsu fabilifadescthet | ¢ or

agi tation/aggression_s tons.,. The results of these studies.were not

constst ent | JoROATa 2T Arurale ciadbasisel e Ll vBfonh tgse M el cepo shoved
that | ow t ol ynadritiab] andvaay femn enddidal pfdssidnalsofakieli apsropridtbe use of these
drugs in AD patient is associated with increased risk of nortality. This

| ed the US 3MeNye a safety warning for ol der dementia patients of all

the atypical antijpos]CBpldefifioldg@otBPEbace "boxed warning” in the drug | abels
stating the increased_risk of death and that these drggs are not approved

by the Food and 19Q73 ABePrv@enseichRPOER e Aizheirens RiseastA)Y behavi or
probl ens in Qi iefioAdEstimatkd b Qé%fghoié/ié-deﬁéﬁdiﬁg Bﬁ‘éﬁjd@ﬁﬁéthb&&@%,%lrﬁé with

acetyl cholinesterase inhibitors ( ) wher e behavioral sF}lsrrp ons were

measured as lf¢Emgrisk@pprosehingid0%adiemse alents ancorurpbergifiPS AP & have not
shoun consi §4en 16 ild?6ass Wih H8Sase WIRrifl it difalicy ArRcieBseld @t s on apathy,
whi |l e others have not, sone have shown“sone benefit on affective synptons.
The ChEl ef fprevalengecoftNiRS isnasspoiatesl witiprogressipndrom iMitdt Gepnitivieni call

rel evance. ' ' ressants and nood stabilizers have not shown
consi st ent S@#gl;ﬁ%ng M%Qtstégﬁpal s on nondepression-rel ated NPS; one study
with cital opram (@8] eXhé R)carlEsdNeS ta epresge ol thelprogression of ADiaratisoallyand

enotional labililty, o A - i f. i Lar depr essi on
in AD suggesﬁp@h’yaorrﬂ?ggé{s'%eﬁgﬁrﬁ)fw @é@gﬁg '%%ttlge{rﬂg%spﬁ)lﬁ Cgﬁ{“lhv epressants
(SSRI's / SNRnpairmentiMOK stEigedy eatlg ADf stagel Agatlyy reemansBigblyipaevadenti t h hi gher
di sconti nuat,j on at«% due to_adverse ent inI t his aged patient
popul at i on. FHQNIRRLY ﬁ%&S'i’réﬁioéa'lse?§ee§P ically follows 9 pf CHUTHhE ef or e
gui tfe_ i mI tejlénﬁ_agt, }Héaéé@f : eﬁ?dmﬁpieﬁﬁi@g(bﬁﬁ%p@ril&étémés weidcaqa@ét éﬂ__‘»;ﬁoﬁilyd{ ug with
eneficial clinical effects on the behavioral and psychiatric ons.
[017] Lit hi @& dieiseasecHerespien ies M syrishes QHHP{CELB'B‘?EWSF’Z% erein as

Li or L), ayrBeshbrbafaish brdvatertifsdverd ADKARKB KastEs6RawRatib@En
nyo-inositol levels. O note, lithiumtreatnment was shown to induce early

reducti on ofPreNaienisshapdepesaips byytendsdg followiakausse HiEIAEI%: 8NEWS thin a few
days), foll !y\ggg@%- i af j VPR observed
del ay bet vveg%&gyeﬁt-ll nosi ![a(lt)fb(\?gﬁﬁg?ﬂegﬁBQﬁgﬂPmﬁh&%F&é’% fect gl%égg?‘? that the
ear |y Li-i noithenediumetodtiglopreyaleppe iphid phoreiate disegsmaiergitability,

hosbho. i Y . ! . nth
a conol t uncbltlded 3o, M rBLe SHanGLe [adRh B 4l S007 REEAADEALER L T e
second nesseygeomeshatdemedtia aResults irwm thel EuropearcaizbeimedrPisadsel y to | ead to

downstream ef f ect.,s o n i . tRinG.SY. s, tha di ate
taal i calCURPHLT EA Baent B3Rsf Lo bbb R PR G5 afu B0 B

medi cal comayal 2008 Fdirt@ab tShyexy peribe prevalench ef newropsychiattiasympbnishe

i nportance of BPSD,_and of fhe need to develo nagepent. strategi es and

ef fective trJ@éﬁer?iﬁtEh? gaﬁﬁ"%{:ﬂi’%eﬁqk@ﬁ% |9n$H§EUr§99§eB?tagm zed an

advi sory neetsydiairp, 2390): aPoL A7) oBlatér br édphofia®Riré amdnisseBast tarimeonh
Geriatric Psychiatry in March 200Q to di s&iusg_this topic an%lp{to f ocus
attention oMNRhdPUs he $eendB aspegiatiogndvig gigingixian e B in this
area (T. LaygRa@Br agpad of fYE florfERNoY &r dyBELRELLALE ¥yndome. FHE hperadinftyFDA
accepted "BPSD' as a broad concept that" enconpasses the various behavi oral
mani f estati ons of denentia. The agency enphasized the need to identify nore
specific sub-syndronmes (or clusters of synptons) that are likely to share a
comon neurochem cal basis. Such sub-syndrones could then be specifically
targeted by drugs with the appropriate nechanismof action. At the time the
agency accepted the diagnostic validity of the "Psychosis of AD' based on
criteria that were published shortly before the consensus neeting (Jeste
and Finkel, 2000 AmJ Ceriatr Psychiatry, 8(1):29-34). Since then,

provi si onal diagnostic criteria have been published for "Depression in AD
(din et al 2002, Geriatric Psychiatry, 10,125-128) and for Apathy as a
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regul ating myo-inositol in a subject's brain or in the preparation of a
nmedi canent for reducing the |level of, or down-regulating nyo-inositol in a
subj ect ' swbr2ai 73808 [ 22] Methods of the invention ne¢ThS2020680780 reduce
| evel s of or down-regulate nyo-inositol in patients suffering from
dementia, mld AD, NCI or bipolar disorder. Therefore, in an aspect of the

i nventi on, asynmtwm @rmmm@eﬂ@vnoadvamreg@paavm@ ﬁ?@)dlsﬂﬂj‘ﬁ?”ﬂ@) in a
dementia, my elg Hnﬁ’dﬂ iﬂrmé’c?ér &b 'sevaedl i FarRbhshfg adm nistering
an effecti ve armunt 0- | nosI to or a conposition conprising

scyl |l o-i npsuhaﬂucmatioms, whmh@euncwamw atthieceariyand middisiagat alge beeemener ei n
the admi ni Styatd 48, 8laiSF¥d 95IcDOSHhEL SPADCIRP ORIV bEAMAESE ERSbAYS! S 11
a patient's braim froma baSel hment "taken prror to

adm ni strat idysfunctlon with [a884ndimg ABtbedomen tsigniffcantand exestaliymposesia | evel of

nyo-inositol .is.re uced ut 60% In enbodi nents of the

i nvention tﬁégq%‘i?é’ ﬂf/ﬁepﬁ%"%ﬁe’ ?{ﬁ'educed by about 20 to about 55% In
enbodi ment s of t ljg0d] nentobiulodital Bagisadf BHFSDnggndromest ol is reduced by about
20 to about 50% o] enbo nts of .the jnvention the |eve

nmyo-inositol is r[(éﬂ% ige B?”%Hf‘cfg'lt: I IeMENUAGAN bﬂg@wepr?sf%?’ﬂ)é?ssé% {jl ment s
the I evel Ofthméglbrﬁwﬂbﬁéﬂ\eraﬁvd admgegl trtat aaé)@péclfaﬂ%éa@h aleMentidSSince [ 24]
| n anot her asgect of t

e invention rovi.ded a thodfor treating
nour opsyehi STRRdegPs IemeNSIAE Seasf T IRgABINaP Gt TR aRes PRI

effective argudloés, &ﬁabbmesmpstt@bwbegé e @érhemratdlséraepwmeuepaﬁe%ts the
invention relates to SCy |l o-inositol or a corrp05|t|on co rsing

scyl | o-i nosithesite éfSQl%‘éWPrYU{rlﬁ?éatt'k%a?}?e’fﬁur‘é‘fherﬁ@G?'6’6§5$c9f|38? Ye synptons in a
subject or i [ @W&ﬁ ey
neujr opsychi adt33 ?é(}%lsc{/'){ g?@%ﬁ%légﬂa CﬁOtect Q‘ha&‘[%er? bﬁ% aspe%ét?ﬁ% he invention
provi des a mrn@@lnglwrsoms@gﬂt%mﬂmdgm Ahesohavedoelogded rreptay dinding, of
neur opsychi in a

pSy %ﬁétfbnﬁwmﬁc{ﬁn&ﬁc??ggmﬁ gél%r%ﬂ?%%@écﬁﬁéﬂoﬁs%ﬂ@é@?ﬂ)ﬂ 5dies.

patient conprising: a atrent an e I've anount of
scyllo-inositol @113 prAPnthecamyled patwhgysisuatinstedsyi theiengorhinabameéct i ve

anount of scyll j i

neur opsychi rrllega'l g&ﬁ%{,tgﬁ%fr%rﬁtgl I§H€ ggh’g@é&ﬁ%gﬁgégg?gﬂﬁwﬂoﬂ@ S?ﬁtor apat heti c
synpt ons. | rapaﬂt;am deerdasedfinitidtive] mﬂeutﬁrigndgcrebeimdrtasabfpethunwhollmrergry,rrpt ons
conprise at ffe tive ehavi or al al thetl C synptons.
In particul éﬁ?&f}bé&mﬁﬁ}% 307 tghqogtela]t% qﬁﬁ&ﬁ 8&’}9“@? sel ected from
tEe group mmfmhum t@rig|es)(aggmh _ éfrmserl-dwpmmfa? ltanranomuyalsappeti tﬁ
change, aglta ehavi qr, del usions allu ons, apathy,
irritabili tie ?éﬁﬂ%t‘%?“@@%ﬁ“&es gh%??ﬂlﬁ BhReaRNCeY %@E%C{H‘fest ur bances
and el ation. syhﬁbtd}ﬁé id oLt t6 PdTRet RsMsctibh of vmmnﬁmurﬁhéng@c sOtWRHES are
sel ected fromthe consi sting of, or chosen epr ssi on, anxiety,

appetite cha 'Q%{gﬁ”&ﬁ%ﬁt'o'ﬂ\P@Wrtapf?é‘efﬁﬁaw 6?"°tQi\9rer§nk’d’ﬁ Ysuci nat i ons,
apat hy, di sidaRiiBid éﬁH’dor%bler%Bhé’ hakler, P@gb@eﬁvewcénalvam (ﬂaré:reés%dl%bkiaﬁﬂé ar

enbodi ments the neuropsychiatric syrrptom; are selected fromthe group
consi sti ng dfigrasiopamineeiavels drynctiepalduagisg stugdiss tuggestimomatabalisBhge,
agitation a I 2RH P BSY patric
synpt ons ar (I;bqse Q@h%w%&gr@nﬁ?%l ﬂl%p&iﬁéﬁﬁu@%ﬁ%ﬁt&g@@%ﬂ chosen Pir

di si nhi biti cfmntajlkmgs di sturbances, apathy and elation. In an enbodl ment of
t he i nventi on, e t he
group consi sting otzﬁI Hé?ﬁﬁ)}éseﬁﬂer&n?%ﬁ?&r%{ébgvﬂﬁww ée&) é’tﬁgrﬁ?%{ Erlmuster
apat hy, fr orddabndenokD alexe lsbowattrdbelreslatethtdni\tﬁTdoaatInme@rbltdimsahcortax cl uster,

o1 ovi dbs. 5 rHSEAPEPECaeY BTNt AumBiE et ARl U YR, "

neur opsychi f?hmvénﬁmmonm oaltdw’ﬁesembhswmranﬁlhwmuadn;]unslvsérerfcmrgi tloo t he
patient an e tive S inosito arnace tlca

conposi ti on Y ?Mth%ﬂn@( @P% '\3 ?C%P‘Csféﬁ?ﬁ?tBPﬁj?RﬂtW’b Cover a

t her apeut i c3rbitof@htf ahid/Mid-feRfiof@ Horteg FésPpdciVedy. iogetiee with Rgitaticat nent
period, the admnistration of scyllo-inositol delays the emergence of at

| east two new neuropsychiatric synptons conpared to a baseline measurenent
prior to adm nistration. The patient may be suffering fromdenentia, in
particular Al zheinmer's di sease denmentié, fronto-tenporal denentia, vascul ar
denentia, Lewy Body denentia, and Downs denentia. In enbodi nents of the
invention, the patient is suffering fromAl zheinmer's di sease denenti a and
has mld or noderate Al zhei ner's di sease. [27] In an aspect the

i nvention provides a nethod for delaying the enmergence of at |east one
neuropsychiatric synptomcluster in a patient with a dementia conpri sing:
adm n| sterl ng to t he pat| ent an effectl ve amount of scyl I 0| n05| tol or a

o o, o " Y T o



[30] In an aspect, the invention provides a nethod for delaying the
progression of at |east one existing neuropsychiatric synptomin a patient
with a dewerwi2a7sfspri sing: adm nistering to the patienPCarusedipeiBye
anount of scylloinositol or a pharnaceutical conposition conprising an
effective amount of scyllo-inositol over a treatnent period of at |east 78
weeks, wher ePSYCRRUS SymHAOME avarenalso '<1§§9¢'6@d vithespegitic flopaming iegeptpr gene

scyl | o-inosi fplanged qy §d8|h§r? (955' ﬁgﬁkﬁ@ P théderolohfttlra rt@?‘éﬁd 5Mraa

neur opsychi atTic synpt om ne measurement prior
admi ni strat |r@neptphp@lmmemmmsrwme ass@caéeﬂe\mmh EQIIQIOB@QQ&SQ@nme t he group

consi sting Al zhei mer' s di sease denentia, fronto-tenporal
denentia, v Ssggf%ﬁgg%ﬁgcti\feyn Lewy Body denentia, and Downs denentia. In a

particul ar enbodif®)t |n thee/abenantementa nmhedd:tyesubcomealesmemlz Nescular' s

di sease. 3 t ' f [ avention, the

ef fective an%fﬁﬁSL &’Jegé Gﬁoﬁ%’l #}\g)g\%e?rie[n?I%Eﬂg@gﬁ@h%gmaﬁépgq%ﬂ@a@% cul ar

enbodi ment s afferértetiomietimination os intédraptionas iaffertenbnertvbemphlaesmmjt i cal

conposi tion conprisi,ng scylllo-inositol mnst edtvmcea . BRI EF
DESCR! PTI ON “Rﬁﬁ%ee%w%&‘ﬁasa' fored Eaﬁ'ﬁ’éﬁ?’ Ut e 1he pex/d pEﬁfW‘EF’Zy

pFlOpor]E i on ﬁ"fet\lli)/l&}kijaiﬂt|&T$1@b@oﬂedleidhﬁedldﬁe%éﬂ%30@pethytdiﬂ 166 mmv]e gﬁulé he St2 xdy
shown for t 0 i gures
Sha'R hre bl dariotin ohibd BTl RRoh et nTesss 3 SXEUebase | ne and
at week 78: d?)sﬁﬁ@b&w (Hattgﬂfege%%f)ﬁihﬁ% %Cémlygﬁa}uifés{alﬁbgybﬁv%&umr [ 34]

Figure 3 is pl ot of the preval ence of newly energent NPI synpt ons at any

time during qarﬁ‘ée iy fkye ?{W\AHVQ'YPVB?’H@ they vendiat E%Pfﬁgn ﬁ'rmpﬁﬁ@éu $iNt he
pl acebo group, @Mdn‘éem/%cla@?ingﬁaropnate and/or AkinRibfed Seﬁa\h&sa chart of the

proportion of patlents devel oped new NPS over the 78 weeks of the study

shown for the M@t Behﬁl\{@’ﬂ vt 5T PdRv-FVidiEs chagactelized by early fragdal Fi gure 5
is a plot ofgdy t d?‘f@r% Br%?a%prﬂﬁ%éﬁmgﬁﬂﬁtoh@ of%W’ﬁ’l‘[?F@ﬂe%f any time

during the stu n order "of decreasing preval ence in the placebo
group ( Nbdermpmmmsale-ﬂzajrontal lobes apdsﬁ]ncnorgaj defigtsi ip the atient netwenke

ef fects of I I | evel s
by, VR spect POSLemaefte!dtentotauiRg; 8k o Bip 3K ArdifTLiCh. LHifie"

[ 38] Fi gur e déstebed fol oanifefst Whiespmadeioaanmglb@mmenlmmglchS wilnlulg

concent 1ot SBhch R b aR AR TRt AP A M Bl o2 10,
preval ent) ichapergjeltberiaage bbtheenarked semditivity lof tredfsieqiatibnts to anti- chohnergic
effects and especially to neuroleptic medications.
[015] Current Treatments Options and Unmet Medical Need
[016] There are currently no drugs approved for the long term
management of BPSD. Risperidone (Risperidal®), an atypical anti-psychotic, is
the only drug approved for the short term management of severe agitation. This
approval was limited to some European countries, and was based on 2 positive
controlled trials of short duration, but not all trials were consistently positive. The
major drug classes that have been studied in BPSD are: the atypical
antipsychotics including risperidone, quetiapine (Seroquel®) and ziprasidone
(Geodon®); the drugs that treat symptoms of cognitive decline in AD,
(cholinesterase inhibitors and memantine); and antidepressants (such as the
selective serotonin reuptake inhibitors (SSRIs) or the serotonin norepinephrine
reuptake inhibitors (SNRIs)). The atypical antipsychotic studies focused on AD



[39] Figures 8A and 8B is a chart of the relationships between
scylloinositol plasma exposures (Quartiles of Plasma AUC) and probability
of emer gewoeonf17afoBect i ve synpt ons. [ 40] Fi gure ®cans2410007p9 ot s of
MRS brain scan showi ng | evels of scylloinositol and myo-inositol at

basel i ne (Il abel ed Screeni ng) and 24 weeks for 250 ng bid and 1000 ng bid
doses. DETAIpatienbeatRr$YThaic aragitation/ny@eFsiansymptoms. The 1gsubsrafithesear

t f t .di i . ;  Th
Core. defi ni A MEHE A rebRripEGhIE Snud ARl Ffr LaBET 10
as cl ari fi edlacebdeshiogredttbat |bw taerabiityewas tilso ddinitation elpragkidion, thecusessni ng

i1t hi h di. I .. Th ; d i ent,i f.i i) ]
T o T ed heBEse Muok it ARJodtR Rt s BisadBhd MitndhsteR AN dacfon: Al
(cjie; i ni E i ons the 8 EBA tdtJEse'era sabety waming forimdermefﬁfzrmb_lg#ieﬂﬂ_stdﬂalll ther ][ns and'/' or
erinitions |,.ncor,poL.at e reryerenc \ 3 SI r..1 Or ne a,
o T e s ehBShERoics &t Bl oxed Wpmind' i the B LA Faing e
ot herwi se. the incredséd]riskitf desthrand thpfthese dmigslaye netubpralaelty' thespdt o be

nearly the sane_ as a referenc nber or  val ue. .used herein, the terns
bt oxi et AP DR BRI A OHBe JEALTENS behRUPerEBE TN A pass. 10%

of a speci f iRfhita WiHHemdntia ITIREIE haé beah fw stibicl wiltadetyl CRolfRtdraées val ues,
it should be understood that specific val ues descri bed herein for subject

popul at i ons ipRibiers (ERE!) yhsre behaoralyMRISIF WaEe MAasHIdAS heiPEMArY epr esent
mean val ues, oS aniretaVinsf se8 8F EREPialshR bt BBbWn casdigiehtefictd &i¢

present disclosure requiringa particular value in a subject are

subst ant i al INPSuppBe stugiasdiavershewnaiigaisaan anatia twdile others bave Ret. semevant
value is as j ; ey [ t ]

popul ati on. ﬁé%ﬂoaﬁiﬁﬁeﬁﬁ%ﬁ%’?gfffés{%nt\jg%bwgﬁgds@% ﬁEI#ﬁ%c@éﬁ%?ﬁug& a
clinical studpednodaséandof imnited clinical relevanice s Stutlies eff antideprgsaapta@ncul ar

Lreal Tent 1 SAbPb- S 138 FOPRbr LBl bahER acH s aRR dch usual |y

characteriz erent dosage anou I dosl hg Trequency taken by
a predet er nidepdessin-refatedNPSH bee istudy wdthsaitatoprare (CeledaPghowediacpdssiblaidy .

[45] "ABeta,or AB or Af.3 refers.to heta anyloid peptlid Leh. forns plaques
1 the. br ai HEnsHora b ABH ErioxaBedEb A B4 SefERhaida by Ofire "umbor o 40
or 42 refer agﬁg@tim@eemsﬁen imf\Desmggestaftiadﬁodnstrpf eheﬂmgthtdegomﬁgpw*atide. AB42
IS associ ated nost prev it ue, forpation, and t herefor y

i nference bl elif&??ﬂﬂ?%g%ﬁﬂs /%I\Y&si"l@g?%‘qﬁstﬁdy@g&fﬁﬁ‘w %%Me?\ﬁf%céﬁagi ly

agmj ni s: rat iam{h, higﬂi&naltm{jogg?mwntmtte_@ dueadadierse E&xemeamhié b@édﬁatwmté it yI i's

adm nistered twice at different tines in one da "Basel i ne"
refers to aPoRHIaEAR $hpRyimeagoleginH Hﬁamﬂtﬁh"@%%mrﬁpoﬁp QWt[jthﬁ'}é’é%rGr ement s

rel ated t herhe ihfRtk8Ank % S/cCarPGihé idedabi #8afef wéll-?élé'u@l/edjdr‘ég with begun.

[48] "CSF" refers to cerebrospinal fluid. [49] "LTP™ neans long term

potenti at i orbeaﬁﬁpialsf:“n@ébe@??tsaw thedahaonl and RsyeNialge SHBREISS-f or mat i on.
ot ent at i on | n [HTpibrn (AunkaEicacTRAGY ndfBEPaHd abGURlE Rérein
as Li or LI), a mood stabilizing agent, is known to decrease brain myo-inositol
levels. Of note, lithium treatment was shown to induce early reduction of myo-
inositol levels by ~30% in bipolar patients (within a few days), followed 2 weeks
later by improved affective symptoms. The observed delay between myo-inositol
reduction and improved affect suggests that the early Li-induced alteration of
phospho-inositide signaling (phospho-inositides comprise a myo-inositol
molecule bonded through the alcohol functionality to one or more phosphate

groups and are also called second messengers that modulate other cell



[50] "mITT" is define as the nodified intent to treat population also
referred to as the Full Analysis Set (FAS) and is those patients included
based on wbeoimi7sgoal treatment intent (or study design) Pemmsnmloqmsi he
treatment that eventually was adm ni stered. [51] "PPS" is defined as
the Per Protocol Set and is the nunber of subj ects who conpleted the Phase
|1 study andPreeessesdésilikely fodgad tcam«nﬂtreaﬁbeftﬁ%goru@g@emgwmand orateiai r
dosage | evelg %Qt m@Bua?@@%clmﬂ:]gBé@ct onmood. [52] "MVBE" is the M ni
am

Ment al St ate rchis re poi nt questionnaire test that is used
to screen for cod®18]i Qyer thedastridhtears, the medipaheampunitieand heattidi ci ne to
screen for d{dé%@?ek%avé‘bebémé'n?&r?‘é%‘i’e BPth?ﬁ%*)HH%r?cetc?%Pgﬁyeédotyftﬂé n&@gni tive
i mpai rment a i'ven pol nt he Ccourse of cognitive
changes in dn denelllommhnadgemeent strategies thd sffeetiiertgpatmnents teffivictizevids way t o

Fol stei n v ipart TS PORIRuiLaT b SRS Foodtioki BaFBRtaioh o b, G5 ©

[ 53] "MRS" |mali@lreAssbcraaennaGeeatsupeRsycImatry)pyMa&haamt)ltednscnssmmpmg i mages

of the brain measyrin oun in the bra .acebo”
efers Lo a N MU ATRIo 68 TR NPT Tor (oReeraraLarig exelopTEnt FE oyt | cal
i ngredi ent anid arba ¢h La@gmm 20@1 #red Getialr mlmhiag%bg(umdw@ JMheDArial to

t he control ar m@gthﬁgbg t hose t| ents re not rt{?f\el ving the
treat ment bel5igP as @ broad Faugers PBC‘?’HB%%SFé § vangys hehavig@l, 5|
endogenous &h@ﬁ.@gtaﬁi@ﬁeb$d@rfnehmsmb@genwemr;nggzé@ihe(d‘ée)j to VdHnRy éret he naj or
endogenous i nosj t ol | ays an i nportant e in osnorequlation and in

phosphat i dyISpieﬁk%|5t1515)’(“#5]‘)}“9536(86?'HStﬁEss%feng‘é’tm’E?)dhﬁq FRgkebnjosharsda tol is

found at - 4-G&ndHybi Héuﬁﬁﬁéh%%aé@%‘%ﬁ%ﬁﬁk‘yﬁ%nﬂéﬁ, c%@i& ﬁwehrb%'s'ﬁecm&ﬂye

scyl I o-inositol concentrations are usually <inmM Scyllo-inositol, “unlike

myo- i nosi t oltargetedien dwu&ugﬂhtthe appeppalespechapism eﬁa@nondm@@ttme thevol ved in
Pl signali n acceTp[t PJI ridstic V&I %W‘Qa' ‘3 é%sﬁ%m%g GHed on

benefi ci al e ec S n05| to n msrmr reasoning to the extent

t hey can be antarathstiwere ;whhalmd shotly sefarajtherconaensualm@eimgweﬁagud eabl e

out cones su Y f r iation and

reducti on O]ﬁﬂ%l?ezqil@'o%rﬁﬁ&@a&f%ﬂt&ﬁ@??391Vé]ﬂ&gttfe\?)é or:'ial ;i/ to a

transgeni ¢ rilagostiodeteriahan®besmt plblished ari “Depresaiontin AD” 4Qtim etyaita008, of

anyloid[3 tldelnt s several i enot ypes.
In transgeni é?ﬁ"%gf%cmag@'y {)a{é)jnggg %rﬂ?fo&&gg@ a[?r% ni’f@c%)%}'@éﬁqrﬁgti ons and
pl aque burdE{Roberrtesalrm EuNRPpychiataden4(2):98-104dl Howeveyath dregs havgbeedicits.
Scyl I o-inosi t ol Sf tﬁg ear s eutralize toxic effects of Al3 oligoners,

i ncl udi ng ar?éﬂpf%’regt P g‘? SB‘F?@%H@P&‘ fMfuced synaptic | oss and dendritic

densities, LTP iidpi Sedtal @daaqbsrmrudeh%éalfé}th%Esé‘sSh@nt of BPSD.[57] Scyllo
i nositol has conpl eted phase || clinical studies for the treat m%nt of

cogni tive syii§eeiRclute sqalasdhathave hgeaspsaificatysesiangd fermtudiieg NP

neuropsyc hO'#&%ﬁt@'wuﬁ«ﬁ&ﬁﬁ&&%”%t?cﬂléé the “BBﬁaNﬁ’r‘d ﬂ*gtHoId@FPnﬁ X) Rat.rfgsswé* as
assessnent s of Il o-inositol QQ‘}SI o-inosito brain | evels

usi ng magnet(BEH %AQnB@'@QE&:@tr AC'IWF@'G%\‘H@% fthe
d d d
ose-depen %Eeééﬁérﬁ%?éh%fg}]&%ﬁiglééﬂ Pé?ﬁé lgﬂ)le b%ﬂngfé‘Fé {o tﬂlo?H Jures 6 and

correspondi ng dose cre se o |n05|to
9); t hese c hdrhpivers dnssagmlm i AJtonan Hbmdlt@ubéxlmmﬁa$ D&&ea%eﬂimblem%nd reach

reducti on' mesSRsts. A Prrsbeb Ay, Pldhudt NPV 1987 BRS TR g A O

250y, 1000rghavindraliag Goglelbordeineardn, (BRSI) dariot €896, InBrmationalt be| ng bound by

any particular theor oS, .S ho ht toc t|t |nh|b|t
Tho bt v el aidlise HitueRL Ng 7 -020) P LEONERopb R TR RER T R

rrKo- ibnosic t Olcamm;i?pwthEﬁ]?QWNemm@gy 199944 : 2 308Nl 4 ). ThleaNiP| \56(:5)/an;638 704).
The benefi ci e cts of sc 0-jnosit uro ricin

out cones se S Byi@ggeig%%[oggggng%og%r}awo Hg’?%ﬁlh‘q& éoﬁ E’t‘? of

myo- i nosi t olip bémenné pidrts, i Bavelpklidatbd irt@enedit and Bas BeGH W@dely gskecini on
seens to be fromabout 20 to about 55% or from about 25%to about 45% or
from about 25%to about 35% from baseline, while myo-inositol reductions at
or above 60% appear to be associated with loss of clinical benefit and
possi bly with adverse CNS events. 7 [58] The potential role of

i ncreased brain nyo-inositol in brain dysfunction is further supported by
MRS neasurenents in normally aged, MCI and AD. El evated nyo-inositol |evels
showed the strongest correlations with di sease stage as neasured by
cognitive decline (nyo-inositol |levels were significantly higher in AD than
MClI, and in Ml than in normal aged subjects). Thus the nethods of |owering
braln Ievels of nyo- |n05|tol by use of scylloinositol as disclosed herein

Y 4



di sease. In a particular enbodi nent, the patient has mld Al zheiner's

di sease with an MVBE of between 22 and 26. In a particul ar enbodi nent the
pati ent hae 2ndigssBe Al zhei ner's di sease with an MVBE ofChatsemens@89 and 21.
In a particular enbodi nent, the patient has mld cognitive inmpairnment. In a
particul ar enbodi nent, the patient does not have denentia. In a particul ar
enbodi ment , BM@D p&ﬁl@rﬁndj@e"sp reatmen) &rialg. zThe arigingl versiemassesped 40parti cul ar

nmbodi I

erbod: ent . NGRS P R SRRUARL AANSOf HNSORChL B BRERn,
treating a cﬂm@rﬂﬂysobnm tanaiety, napathpawmtehltltyvxﬂmrmna/ei@tm disindibitionor

condi tion 'Sanﬁea%eﬂlaﬁ{’ *q QVIHy%nh{\}\pﬂssl%u%g?t{]]tge\ﬁ?k%f)g%{%m{) i .-%g)%g{%' stering

an effective anount o I NOSI n an I ment
t he subj ect ohsngeénamrhmgpalmeebnhavlans (aaimﬂdﬂstumdmds)rrﬁhe NRIheadminésdsredor

condition i aar di.s r. IL.n anot her part | a odi ment e, di sease
o onart oy Baingl il Aaid1SS 2 qfichBd Nen@BN g e Han GBS CArEEUb, Edlh

Ioarticul ar eﬂehol dlaseé%sedtﬁmdérm@@h screening qdéestionnand tHeyfpey uenloyaodjalr3 di Isorder.
n a artlcuare odal nt t he r condi,tion 'S | POl ar

Wl soriar ! | BeSbn & Patt omis sotp A Oaul afeenh s ofsialtEst inad B e
bi pol ar di Sand@rper WaBk & 4 Yetirs @t iappday), chnaqfdmna 1y poiegtipPoduzie ligehy m a,

acute mani a, _drug-induced manja,, or dru guced hﬁ%@tﬂ' a. | n anot her
enbodi ment , digiEesyin RALEITH: MAoAiRRRteifMqre Fﬁtléf Kio9rfe PR &2an PR "emot her

embodi nment, dilaetedisyAR@sEqiter; 6RNdi ddvere bﬁvé‘ryhlsmsm@e@banemranawaﬂfto
enbodi rrent the di sease or condition is agitation associated

Al zhei mer' s reidiealdelhq tetal iferscoreisiben derived frama f"GHB%%f‘é’emB'lt'P'd%QM thieon is
agi tation nqf, @r‘ﬁgggbl%t 8Ad YHettBtall\W%béF%AN@I ) %e@e?ﬁed lfr‘@m@é‘@dlm{ oAl nent

t he di sease or ition is Down's syndronme! |In another enbodi ment, the
di sease or coawist WﬁhtheszDGWQC@?ﬁbemQéme@t(m NPSHaE abhta 13414( (alls 2WpS

suffering fr r di ment ,
the di sease 3¢ Plosalt & AERRERELELA GATREARL M e/ malbliv i BluodiRe | et
there is pravMildiMedaratehAds, themqanetotahNngcor'egam nt0- Hl%auhammenﬂae patient,
conpri si ng ti A I ol to the
subj ect . %gsgfséﬁ“ ﬁ&sacﬁiggcgpritgg ex%’aﬁ}pﬂg&l%l%éjﬁ[lzleo%ﬁx{a r@'é?gé’ﬁr ovi ded a

met hod of t razaéssmierd; dridotbeanearotottl NR)scones dvese betwveendrpnd $0 agba&bhnaj stering
to a subjec eed thereof an anpunt. of no tlveto
reduce nyo- }rﬁ‘bss? ln?gg\éqrgy |Sr‘§l'9ﬁ Igwﬁfg@ptée%quger{epcplﬁect%a? g0 0f the

i nvention t hoduidenD qfalgrwpo'rt@@ai thellitdraturé.educed by at | east about 20%
30% 40% 50% or _60% artlcul ar out 20(Vto out. 5.0% from a
basel i ne nmeasur e[‘R?glﬂ '[téﬁ(tQ nagysteed Mﬁgb?&rﬁgﬂng genera F%‘}é’]”p P anot her
aspect of t hpdith RINbivig détélﬁﬂ&d’létlé}{%éi@%p@a [yoshd are riot eadtiidige of
neuropsychiatric synptons (NPS) 1 n a subject conprising adm nistering an
ef fective afdbuAIBCIoPUEcHF FEIMeMsitol to the subject. In a particular

enbodi nent, the NPS is bipol ar sfinidhes" oF THERINVENTION ar enbodi nent, the
di sease or condition is erectil& aystunction. Tn anot her enbodi nent, the

di sease or condi {02dh It basbeen énmt%wié@meéﬁd dat adminipGatiearof sevlisdi ment |
the ci sease  Msi6ABY pdtRRt bowf Péaq?{qétgs A FodueRd ATovel Bf agenﬁt%rtoﬁ i ment,,

t he di sease or con Ion 1S y. I'nm another e odlne the di sease or
condition i ?.)rabhresmiltpamntﬂambdmwme amergenaehend éasisons tmrdegrem@fdi sease or

diti t
condi t1on 1 TehEPRySiat Binblcs INPSY P ARBIEAR T AT 2osd ML nEaRER""
condition isherbdd pmnded a methob@a?o}edmmgethéwxei oEmporinositdl ioa subjm apeutically
ffecti
gcyﬁ:oI Yﬁospﬁﬂ‘ CPWQ{'S‘BP&?FH’@E{'H%&‘H@?TE@& ?’P%‘é{}tﬁgo‘fyq'8r'“?ﬁ‘@°gﬁ?/ h(fct ic effects

in a patientsubjeet. 1AasppEts, the @tlentioy ptdvidesasegiid-ingsitdl ofaqmemaoem*baloccurrence
of the diseases and di sorders rein %n an enbodj F EQF gctlve anmount
of scyl | o-1 RBEPOSKON SOMRESIERSEHIC-PeR(al IR8aSE &n Feligie (i leveLg/epr dwn-
nyo-inositol in a patient's brain. In a particular enbodi nent, an effective
anount of scyllo-inositol is the anbunt required to reduce the | evel of
nyo-inositol in a patient's brain to I ess than 60% from a baseline
measurenment prior to admnistration. In a particular enbodi nent, an
effective amount of scyllo-inositol is8the anount required to reduce the

| evel of nyoinositol in a patient's brain by about 20%to about 55% about
20% to about 50% about 25%to about 45% or about 25%to about 35%from a
basel i ne nmeasurenent prior to admnistration. In a preferred enbodi nent, an
ef fective anount of scyllo-inositol is the amount required to reduce the

| evel of nyoinositol in a patient's brain by about 20%to about 50% from a
basellne neasurenent prlor to adnlnlstratlon An effectlve anDunt

R Y T S o " o



[ 064] The methods of the invention also include co-adm nistering other

phar maceutically active conpounds prior to, follow ng and cont enpor aneously
wi t h admwosbrztsses of scyllo-inositol. In a particul ar Pewsdd 120mi739
scyllo-inositol is co-admnistered with therapeutic agents for treating
neuropsychiatric disorders. In a particular enbodi ment, scyllo-inositol may
be co-adni niregelpting myphnwmhpraasmtmb@aralortm@e@pemrattoragfeatmdroameml ng

wi thout | i mibAldABNBGHERIET & BdoiTRldRdil ny SRBER 1PE SGHREE bl bl tors,

epsi | on-secretase | |tors er i*n eta-s
aggregation/fibr .[mzagmwmm_mwemmmem b¢ eisgd tweﬂheﬁw)els afivbdown-

(e oo 1bupr aPESte SFERIEh palBRE SEAE o Moyl ARTAL MR s (e 0.

estrogens), bipdlar disorslearithefefore, sLgrpasreehosthé énvgntiah, ragrmetrtmdl i® pegvidesit at | ns

and other c st er ol werin LY Lov S| nva

Seet vl ool i BTN EESIy MBI Shosid B Bafosariiy ABL M PindeRiRlhet < (e o
AFl 02B (Ce\braialdorrmrlsli‘g@d@\@)u,steﬁﬁg a'ﬁ(l{f@):tlvamdo@rﬁtZﬁEByllo-ransdoi psachotl cs (e.qg.
hal operi dol, cl ozapi ne, ol anza ne Lanti - ressant s i ncl udi icyclics
and ser otonrcr?"?pé’ﬁg'gﬁlggmpﬁ'ﬂngrstc "“)(Dé'.t‘g?‘" |e p&cha%ﬂlf{‘é{f arri@ ggertral i ne
and G t al oprpefiotiBiereif tied amlnmrtmeh bescwbohwtbmrcdontpvmronned@&esqae(e g.
Lovastatin and S nvastatin), immn eira peutics and antl bodl es to A-beta
(e.g. bapi ngﬁ‘ﬁﬁrﬁ‘bﬁ pateli’s e fropha B?? BEMeASURGTERIAKGTHRHES 1O GsK3- al pha,
GSK3- bet a) Jdaphiska@sphoryl ate TAU pr otein (e.g. Lithiumchloride),

i nhi bitors of kinases that nod A- beta production (GSK3-al pha,
GSK3- bet a, Rho/ R{¥3381k W\%@E@‘}'m@EthOf t'|‘¢ rweﬂ.trﬁrbm%ler%l@fmw 'Fﬁﬁt‘fﬂltﬁ en), drugs

that upregul adgdaad/ leby Han dbait myweme%aﬁgbﬂﬂesn&nheﬁ %)e ledélléﬂs that
upregul ate i nsulin ‘degradi ng enzy (an enz degrades A-beta),
agent s t hat rayaingsitel is egduced by ﬁé@lﬁtrﬂ@n@ &bput:é‘iﬁél inc%{t‘b‘éﬁt@eﬂ@sﬂflth@ ng from or
associ at ed V‘Ne'ﬁtlén ‘f“esl‘é@éleof ro -6 ﬁfcli?é reﬁﬁééé%??&ﬁ zfofté%bBPte?tg’/oprn bheyent

si de effects In a part I ment i nosito
co- admi ni st eanmmmerrtsaof ttmdvent@plthe leyel ofl mycringsiteliie taducee by abibuwis?t’

scyl | 0- 1 nosi Qbaluhe- AYTHANAIEHNLAD hd b ifictingbid I MALEN 71 de- 10

particul ar e 0-1 nosi is co-ad er &d Wi
ant i psychot |abouh25%dmagout|35r%ut limtation risperidone (e.g, Risperidal O,

ambod hent - soyI 9 REdias8e o W FRPARES wiefe A moTRCA R RbR AT .

sel ected f rQﬂ&ﬂn@hem@bby(ﬁwatﬂesyr&pmh\sﬂnarﬁd’ﬁw;:ompdsm@ aﬂﬁﬂmstetlrh@an

guet i api ne, i iprazole er cl ozapi ne rasi done,
chl or pronaz ie%rgc MeRBPYRDS §ﬁ@° 'B@ lﬂ??‘ﬂtgflsH ﬁ‘gﬁﬁﬁﬁ“ﬁgg ”b%l"dﬁ% i ne,
prochl or per aglafe tolstyifd- M@@i&ﬂ aszempblam@.ﬁ Bbmr)ﬂﬁng @WIIOQH@Q]&JI fdrasam e,

ri speridone, aripirazole, am sul n.an enbodi nent,

scyl | o- i nositiegimenrt qf@eamsmm@tersém °t"i‘§ i8R %?%%%ﬁrp&e%ﬁt&t@cﬁ from
ol D SO e A W et e, oot epi ne.
mol i ndone hydr oc fﬂ?éﬁ i e asm%trttz%tpwﬁeﬂorwpwﬂeﬁi RdegtBod fardelaying emergence

prochl or per 9%’5@ i afRer i done,
trifluor oper%ég{?)ﬁgg zuc p%g?rr'lt? ﬁ@?@?&%l X0 wmhtg%od;br}“reﬁ%r%g s?ht hereof. In
an enbodi nersvmpmblutstatmatpatlem@oomrlamm atinstnisterihgiiotthe patierd @nsafleplive ser

drug se! oot s B L hBlMBIoSGY HiBrBBERA ShHALRASH Gy al Pr oo

[65] In an erffbddrembuntsxfytylb-mommi tho emibsdimirits pEtherimdendion gheonposi ti on

he f i . h
vent | on-prByrerseHRR Sy ma i FiaecBE SEReriafh e R 2RITEES 11 o- i nosi t ol
and one or epmptcsﬁsonéntﬂaelrm&slbfmea@\fsmmonIthesteumpeyrtmaiiriaepmstontdte

conposi tions co one or,. both active ents in ther eut c doses
(e.g. armur‘rPE‘pme ﬂ?raé B ecg‘@&bega‘%)r g&ntq@%apgﬁ)e 1S § MRy r]ess than a
full dose). At rEp eFibodiNenta YhedSedrbpgychiativ §ydiipteme SrierBélestedmonatheubj ect
such as a pill, tablet, caplet, soft and hard gelatin capsule, |ozenge,
sachet, cachet, vegicap, liquid drop, elixir, suspension, emnulsion,
sqution, syrup, aerosol (as a solid or in a liquid medium suppository,
sterile injectable solution, and/or st®rile packaged powder. [66] A
pharmaceutical conposition conprising scyll-inositol nmay al so conprise a
pharmaceutically acceptable carrier, excipient, or vehicle. A

phar maceutically acceptable carrier, excipient, or vehicle generally refers
to a medi um whi ch does not interfere with the effectiveness or activity of
an active ingredient and which is not toxic to the hosts to which it is
adntnrstered A carrrer excrprent or vehrcle |ncludes drluents bi nder s,

. oy e 4 a0



[ 70] MRS data showed a dose-dependent increaseof scyllo-inositol, and
unexpectedly a correspondi ng dose-dependent decrease of nyo-inositol |evels
(Fi gur es woant/93808t hese changes are significant but sulpcwmars2omio4E89 week
24, and reach maximal |evels at about 48 to about 78 weeks. The naxi nal
nyoi nositol reduction neasured at the 3 studi ed doses was 44% 66% and 60%
at the 250ntgrouPoonistingred, gratroaen fipen, derression .cnxiedy.iappetite change, [71] In
this study, thes. . i =] L& <l ar gest

(posi 1 ve) (oGS ABhlth pHABRO" dehEithy iaRakds, SHANE Ik T 2020 1o

pl acebo and ableeradt motpndehader disirdabition]iskeepsiigidrbanceeand elatibellow) . The
effect of t r i . j uction
(-27% co ma:b%ﬁ%gé%ggngqsd%g&sm% ﬁés)"f r§§ %;sc[ﬁfé(t:%({ +%'§Pé‘%§5% & é%? {eﬁﬁﬁqnﬁ ﬁ’% e hi gher
doses seenedyroup porsistilg df Lortchesemiremad@pressiom,tanxiety, Bppptiteechahge,

dose- dependent, effects, of . scyl.lo-inasitql_.on F 42, the. 2 high doses
Consi st ant | PP ciditufe pRidviar pelBBnshatfPretns" BRaBE R b BB e 250
dose. This chssydisdrstingss andtklation Datpaetouldr kenbddieerde trenceurbpgfchiatdcs on CSF
Abet a42 and the clinical lé rTE_asuBed NPl out &orre s\%ggort% t he concept that
scyl I o i nosiSYBIPRITS Aresgleded fomuthg groupeansisigs B o KA fct mechani sns.
These nechanjepr@ssions bhdety, dppdtitsiedrigenagitatibhand apaityoirtpargadaand resul ting
synaptic toxicity which has previousl een di scl osed affect nenory and

r easoni ng/ presHy %tﬁv‘ihﬁd‘,eumﬂsy%?t”ﬁllsé["p&?‘i‘éﬁ ore SfRmieq B9 tHe S Pof br ai n

Myo- i Nosi t olcoh S ool EheRAFRIARIdisiSAbiibR et diSEiFsareBs Nepatignand function
(Machado-Vieira et al. 2009). The only other MRS studjes neasuring in vivo
brai n | evel €ldonmioaneghadinentad theipvertions Big reyropgyeiatricSyMROMnosi t ol

adnmi ni strati bBreli' irbup C6Rsisting] or oséh froP dfective cluster,
Neur ophar maco 6%)‘;& g%“S Ehg@ﬁg%grgg;g‘)b 'Il'sheg(fur?ib?r st tSde r(s)howeieﬁc g/t?é:tuiss?rl cally

si gni fi cant psyehadicehistern apaihwl feontal Ike elation ardbdisohibitipntglester, bahaviorabr t ex
and hi ppocangiise o‘t_m(? Eﬁf&&q H‘aﬁ&*\ ihdddp hi gher levels found in the

hi ppocanpus, and’ 7 at he rmaes non significant nyo-inositol reductions in
both frontal cor {G26]alnarhaspest thepoesntiah phavidgs a methodfot deleyisgithe t o

meani ngful |y e t |1 Q- | el ].ni_S in the mce
with the hur?giqug eesofr%Eeoafsf }e(NoA ﬁ%vyé‘fag%%ﬂ‘@'%}gggﬁﬁg%g@ 'B ﬁe‘g %[?g]ge 2 data are
descri bed bebawrising: adminjsi&jngSorthepatiart aRtedffecti arhountadiiscylltiaositol or [ 73]
The present study was.a, dose ranging study i | d _and derate AD patients
(defined as 3HAAMECRAISE! %%P%Sét'oé‘fcof%?r%nq %k?@%qw\yg)afnogﬁ&gf%g[l%-w&n doses of
scyl | o-i nsoidvet a thergpediicdlly efddtive tré8Pg periadhaiPowenthandaphatebo. The
study was of 78 weeks duratjon . .a and

nd enrolled a fotal of 353 patients,
351 Y ecer vedebbBdpe aRTpEaon y Shdlstnaio AFlaVelti bedenee of SRAAE i n ¢ he
2 hi ghest dege BRSPS chiafRSSnbtens eBMpaRideiod ISdseNihé Readumtbrt BRostoudy’ s
final efficacy analysis was based y on the 250ng and pl acebo groups. The

primary ef f iagdauyistafiany sihe %@nb@éégg(ﬁﬁlﬁﬁﬂéﬂ Bomdamentigpli AR (i | d and
moder at ), ngﬁlheﬁmgr*éa@&ﬁé a&ﬁéntﬁaﬂ%mt%nmo&a ldgﬁéﬁlia,l \fbféhHIﬁ?Ge@Hﬁﬂé,OUp

anal yses by sease severity, and defined as patients with MVSE 23-26

and Moder at éeny-Buglyidemandiayend Pawnademeatial In enbegimesisuefdhe sryentian. al
random zed sd%m@ . = ol ; J y drug=351
(safety pophrl?% %ti)er#'a arrlleéglggé??h%g%rSlﬁ%gghgﬁ%ngﬁ%ﬁgﬁgrggﬁ%f&t he overal |
m | TT( nodi f ineebarateeXizhdaimet's dise@se<166, overal | PPS(per protocol set) = 96.

The nunber- of pati{ghts, | re- ified s i in Table 1.
74 Tabre 1. b 1G5 ol TaRE GRREN plovBfes R M0l BeRETS 0 TN T
( MVBE 23- 26 ensardenndedsfrattens( didhe @dpaychiatric syrmptom clésipuinead patienPwitb@bo M | d
Pl acebo Moderate .250ngy . . e . .
dementia corr}x%nsmg. administering to the patient an effective amount of scyllo-
inositol or a pharmaceutical composition comprising an effective amount of
scyllo-inositol over a therapeutically effective treatment period, wherein over the

treatment period, the administration of scyllo-inositol or composition delays the
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emergence of at least one neuropsychiatric symptom cluster compared to a
baseline measurement prior to administration. In an embodiment, the
neuropsychiatric symptom cluster is chosen from affective cluster, psychotic
cluster, apathy, frontal lobe elation and disinhibition cluster, behavioral cluster,
and any combination thereof. In an embodiment, the dementia is chosen or
selected from the group consisting of Alzheimer’s disease dementia, fronto-
temporal dementia, vascular dementia, Lewy Body dementia, and Downs
dementia. In a particular embodiment, the dementia is moderate Alzheimer's
disease and the at least one cluster is behavioral.

[028] In an aspect the invention provides a method for reducing the
severity of at least one neuropsychiatric symptom in a patient with dementia
comprising: administering to the patient an effective amount of scyllo-inositol or
a pharmaceutical composition comprising an effective amount of scyllo-inositol

- over a therapeutically effective freatment period, wherein over the treatment
period, the administration of scyllo-inositol reduces the severity of at least one
neuropsychiatric symptom from a baseline measurement prior to administration.
In an embodiment, the at least one neuropsychiatric symptom is selected from
the group consisting of, or chosen, from depression, anxiety, appetite change,
agitation, apathy, disinhibition, sleep disturbances, apathy and elation. In an
embodiment, the dementia is chosen or selected from the group consisting of
Alzheimer’s disease dementia, fronto-temporal dementia, vascular dementia,
Lewy Body dementia, and Downs dementia.

[029] In aspects of the invention, the treatment period is at least about
12 weeks, at least about 24 weeks, at least about 48 weeks or at least about 78
weeks. In an embodiment of the invention the treatment period is at least about
48 weeks. In another embodiment of the invention the treatment period is at
least about 78 weeks.

[030] In an aspect, the invention provides a method for delaying the
progression of at least one existing neuropsychiatric symptom in a patient with a
dementia comprising: administering to the patient an effective amount of scyllo-
inositol or a pharmaceutical composition comprising an effective amount of
scyllo-inositol over a treatment period of at least 78 weeks, wherein over the
treatment period, the administration of scyllo-inositol delays the progression of at
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25 24 25 [ 75] The two co-primary endpoints in the overall mITT
popul ation did not achieve statistical significance at end of study (week
78) . Howewerp12/r3gwat i ent s who conpl eted the study and wece/tstol2eaEse 80%
conpliant with study drug (per protocol subjects); the NIB

(neur opsychol ogi cal test battery -cognitive endpoint) showed a nunerical
benefit in flegsiionefexisting peOragsythirtfic S¥npenefrom.a Reelinegeasuwsestt priae 250ny

effect on t ; oug t LS g £ | pically
meani ngrul - (5 2tEistefElTn a8 eriirhei higbiheria b Sttt rofidfie Shoy °F
subgr oup, t looneisting ef ercchoses frotredlzheingas idisease dpmentia,\fronto-tamizoran t he

cognitive orf L Nl ' . e- I ned

M| d subgr oudpe i E?é%@[aggfmseﬁg%\b%%d(}{%né?rgﬁcggd P%Q]ﬂ%%&eg}?lgdﬁﬁgg t hat
were al so clpanicsdregmbalireeatnthe dementia is heodpeate pr s¢vere Alziveirherss diseaseched

S oherects 5 SIS SREadaRe S8bliuhls i RYRARE b S SO P 2o o
(ADCS- ADL) (se9Hdgeinogitdlys ainsln@50tmg.dn@alicular embobemantd bBthBaivengoical e - sum
of boxes (CDR- fB % condary endpain al so.shO\Ned.r.lurrerilcaI d'ﬁferences in
favor of t hESHIuGOTRIO it RNaTRRPRLER] GoReSTFAmPr ISP BTNOSHa! 5os T or al |
clinical outgpiBisteestWiesawaye cal cul ated so that a positive change from
baseline indicates inprovenent, and a positive difference from pl acebo

i ndi cates drug benefit. [77] Table 2. Summary of Cinical CQutcone
Measures in 250ng M1l d Goup (MVBE: 23-26 inclusive). Measure NTB ADCS- ADL
CDR- SB BRIEF DESCRIPTION OF THE DRAWINGS

[032] Figure 1 is a chart of the proportion of patients who developed new
NPS over the 78 weeks of the study shown for the Mild m-ITT population
(MMSE: 22-26).

[033] Figures 2A and B are plots of the prevalence of various NPI
symptoms at baseline and at week 78: Placebo (Figure 2A) and 250mg group
(Figure 2B).

[034] Figure 3 is a plot of the prevalence of newly emergent NPI
symptoms at any time during the study shown in order of decreasing prevalence
in the placebo group (Mild MMSE: 22-26).

[035] Figure 4 is a chart of the proportion of patients who developed new
NPS over the 78 weeks of the study shown for the Moderate m-ITT population
(MMSE: 16-21).

[036] Figure 5 is a plot of the prevalence of newly emergent NPI
symptoms at any time during the study shown in order of decreasing prevalence
in the placebo group (Moderate MMSE: 16-21).

[037] Figure 6 is a chart of the effects of scyllo-inositol on myo-inositol
and scyllo-inositol brain levels by MR spectroscopy (myo-inositol on left, scyllo-
inositol on right).

[038] Figure 7 is a plot of the correlations between maximal drug
concentrations (Cmax) in Plasma, brain, and CSF and the CSF Abeta42/40
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Drug-pl acebo difference mITT (Placebo n= 35, 260ng n= 36) 0.2 2.26 0.87
PPS (Pl acebo n= 22, 250ng n= 24) 0.4 2.25 0.95 % effect conpared to pl acebo
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ratio. A lower ratio (i.e. Abeta42, the more fibrillogenic form, is less prevalent) is
postulated to be clinically beneficial.

[039] Figures 8A and 8B is a chart of the relationships between scyllo-
inositol plasma exposures (Quartiles of Plasma AUC) and probability of
emergence of affective symptoms.

[040] Figure 9 are four plots of MRS brain scan showing levels of scyllo-
inositol and myo-inositol at baseline (labeled Screening) and 24 weeks for 250
mg bid and 1000 mg bid doses.

DETAILED DESCRIPTION OF THE INVENTION

[041] Particular aspects of the disclosure are described in greater
detailed below. The terms,definitions and abbreviations as used in the present
application and as clarified or designated herein are intended to represent the
meaning within the present disclosure. The patent and scientific literature
referred herein is hereby incorporated by reference. The terms and definitions
provided herein control, if in conflict with the terms and/or definitions
incorporated by reference.

[042] The singular forms “a,” “an,” and “the” include plural reference
unless the context dictates otherwise.

[043] The terms “approximately” and “about” mean to be nearly the same
as a referenced number or value. As used herein, the terms “approximately”
and “about” should be generally understood to encompass +10% of a specified
amount, frequency or value. With regard to specific values, it should be
understood that specific values described herein for subject populations (e.g.,
the subject of the described clinical trial) represent mean values, unless
otherwise indicated. Accordingly, aspects of the present disclosure requiring a
particular value in a subject are substantially supported herein by population
data in which the relevant value is assessed to be a meaningful delimitation of
the subject population.

[044] “Arm” or “study arm” used in the context of a clinical study or the
design of a clinical study refers to a particular treatment regimen to be assessed

in the clinical study and is usually characterized by a different dosage amount
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and/or dosing frequency taken by a predetermined set of patients in a dose
range finding clinical study.

[045] “ABeta or AB or AB refers to beta amyloid peptide which forms
plaques in the brains of AD sufferers; ABeta, AB or A followed by the numbers
40 or 42 refers to the number of amino acids comprising the AB peptide. AB42 is
associated most prevalently with plaque formation and therefore by inference
brain pathology.

[046] “BID” or “bid” means twice daily administration, when preceded by
a quantity, it means that quantity is administered twice at different times in one
day.

[047] “Baseline” refers to a patient’s physical and/or mental condition
and measurements related thereto taken before administration of a study drug is
begun.

[048] “CSF” refers to cerebrospinal fluid.

[049] “LTP” means long term potentiation and is used as an
experimental model of memory formation. Bliss TV, et al., (1993). "A synaptic
model of memory: long-term potentiation in the hippocampus". Nature 361
(6407): 31-39.

[050] “m-ITT” is define as the modified intent to treat population also
referred to as the Full Analysis Set (FAS) and is those patients included based
on the initial treatment intent (or study design) and not on the treatment that
eventually was administered.

[051] “PPS"is defined as the Per Protocol Set and is the number of
subjects who completed the Phase Il study and received at least 80% of the
drug doses assigned to their dosage level (50, 1000, or 2000 mg BID).

[052] “MMSE" is the Mini Mental State Exam which is a brief 30-point
questionnaire test that is used to screen for cognitive impairment. It is commonly
used in medicine to screen for dementia. It is also used to estimate the severity
of cognitive impairment at a given point in time and to follow the course of
cognitive changes in an individual over time, thus making it an effective way to
document an individual's cognitive response to treatment. (See for example,
Folstein MF et al, 1975, Journal of Psychiatric Research 12 (3): 189-98.)
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[ 78] A sensitivity analysis was perfornmed post-hoc using a wider definition
of the MI1d sub-group (MVBE: 22-26 inclusive) with a |arger sanple size. In

t hi s senswOi2oiwy3sRal ysi s,
score approached a significant trend (p< 0.1)
3), and was significant (p< 0.05)

in the PP analysis (data on file).

the positive effect of the 2BOmISM20MTSNTB
in the mITT analysis (Table

Thi s

250 ng group sho{@hB] a“MBSeisi magreficlresanpance epedtiascopy ahappioddn scenninghd t he

CDR- SB ef fec . . ; L ang:fi tt d =0. 1,
Tabl o 3. oimelpeoftE e R e e RR A e BBy S h ¢ et ned i the
M1 d and Mder at @0iUbtRlacein” eefersddiacpill or bther dosageBarns that kb thenadtive22- 26

G i Gal  ouRERBAREa B SirhEnd hESin gomine B g Dbkl R

vs. 23-26. Nealtotiee ¢ontlol armp pptidras, i@n)thdSeBpatietts who GiRh@Betkivigg theacebo

di f ference

E: 22-26

treatment being studied.

[055] Scyllo-inositol is one of several endogenous stereoisomers of
inositol. Myo-inositol (M), which is the major endogenous inositol, plays an
important role in osmoregulation and in phosphatidyl-inositol (Pl) second
messenger signaling. myo-inositol is found at ~4-5 mM intracellular
concentrations in adult brain, while scyllo-inositol concentrations are usually
<1mM. Scyllo-inositol, unlike myo-inositol, is not thought to be phosphorylated

or directly involved in PI signaling.

[056] Pre-clinical studies in AD have focused on beneficial effects of
scyllo-inositol on memory and reasoning to the extent they can be measured in
animal models and on more directly measureable outcomes such as
maintenance or improvement of long term potentiation and reduction of plaque
burden animals and cells. When given orally to a fransgenic mouse model of
AD, scyllo-inositol inhibits aggregation of amyloid B-peptide in the brain and
ameliorates several AD-like phenotypes. In transgenic animals, scyllo-inositol
reduced brain AB concentrations and plaque burden, preserved synaptic density,
and improved learning deficits. Scyllo-inositol also appears to neutralize toxic
effects of AB oligomers, including amelioration of oligomer-induced synaptic loss
and dendritic densities, LTP inhibition, and memory/learning deficits.

[057] Scyllo inositol has completed phase Ii clinical studies for the
treatment of cognitive symptoms of Alzheimer’s Disease. The study included

~ neuropsychological assessments using the NPI-12 item scale, as well as

assessments of scyllo-inositol (SI) and myo-inositol (MI) brain levels using
magnetic resonance spectroscopy (MRS). MRS data showed a dose-dependent
increase of scyllo-inositol, and unexpectedly a corresponding dose-dependent

decrease of myo-inositol levels (Figures 6 and 9); these changes are significant
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but sub-maximal at week 24, and reach maximal levels at about 48 to about 78
weeks. The maximal myo-inositol reduction measured at the 3 studied doses
was 44%, 66% and 60% at the 250mg, 1000mg, and 2000mg bid doses,
respectively. While not being bound by any particular theory, scyllo-inositol is
thought to competitively inhibit the active myo-inositol uptake by its transporter
(Sodium-Sensitive myo-inositol transporter, Wiesinger, 1991, J Neurochem,
56(5):1698-704). The beneficial effects of scyllo-inositol-on neuropsychiatric
index outcomes seem to be based, at least in part, on the down-regulation of
myo-inositol brain levels. The optimél range of myo-inositol reduction seems to
be from about 20 to about 55%, or from about 25% to about 45%, or from about
25% to about 35% from baseline, while myo-inositol reductions at or above 60%
appear to be associated with loss of clinical benefit and possibly with adverse
CNS events.

[058] The potential role of increased brain myo-inositol in brain
dysfunction is further supported by MRS measurements in normally aged, MClI
and AD. Elevated myo-inositol levels showed the strongest correlations with
disease stage as measured by cognitive decline (myo-inositol levels were
significantly higher in AD than MCI, and in MCI than in normal aged subjects).
Thus the methods of lowering brain levels of myo-inositol by use of scyllo-
inositol as disclosed herein are useful for down-regulating and maintaining more
normal (i.e., clinically observed range in non-dementia, non-MCI or non-mild
Alzherimer’s controls) brain levels of myo-inositol in patients, such as dementia
patients or Down's syndrome patients, where myo-inositol is elevated and in
bipolar disorder where myo-inositol reduction has been demonstrated to have
mood stabilizing therapeutic effects.

[059] Based on the unexpected discovery, that administration of scyllo-
inositol to a patient down regulates (i.e. reduces) the level of myo-inositol in the
brain in such patients and delays the emergence, and lessens the degree, of
neuropsychiatric symptoms (NPS), the present invention provides in one aspect
a method of reducing the level of myo-inositol in a subject’s brain comprising
administering an effective amount of scyllo-inositol to the subject. In a particular
embodiment, the subject is a human patient. In a particular embodiment, the

patient has dementia. In a particular embodiment, the patient has Alzheimer’s
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disease. In a particular embodiment, the patient has mild Alzheimer's disease

~ with an MMSE of between 22 and 26. In a particular embodiment the patient
has moderate Alzheimer’s disease with an MMSE of between 16 and 21. In a
particular embodiment, the patient has mild cognitive impairment. In a particular
embodiment, the patient does not have dementia. In a particular embodiment,
the patient does not have Alzheimer’s disease. In a particular embodiment, the
patient does not have mild cognitive impairment.

[060] In another aspect of the invention, there is provided a method for
treating a disease or condition in a patient wherein said disease or condition is
mediated by high myo-inositol levels, comprising administering an effective
amount of scyllo-inositol to the subject. In an embodiment, the subject is a
human patient. In another embodiment, the disease or condition is bipolar
disorder. In another particular embodiment the disease of condition is a subtype
of a biopolar condition or disorder.In a particular embodiment, the disease or
condition is type | bipolar disorder. In a particular embodiment, the disease or

~condition is type Il bipolar disorder. In a particular embodiment, the disease or
condition is a mixed bipolar disorder, rapid-cycling bipolar disorder, hypomania,
cyclothymia, acute mania, drug-induced mania, or drug-induced hypomania. In
another embodiment, the disease or condition is migraine headache. In another
embodiment, the disease or condition is schizophrenia. In another embodiment,
the disease or condition is agitation associated with Alzheimer’s disease. In
another embodiment, the disease or condition is agitation not associated with
Alzheimer's disease. In another embodiment, the disease or condition is
Down's syndrome. In another embodiment, the disease or condition is Down'’s
syndrome wherein the patient is not suffering from A-beta associated
neurodegeneration. In another embodiment, the disease or condition is
migraine headache. In a particular embodiment, there is provided a method for
preventing migraine headache in a patient, comprising administering an effective
amount of scyllo-inositol to the subject.

[061] In an aspect of the invention there is provided a method of treating
a bipolar condition or disorder comprising administering to a subject in need
thereof an amount of scyllo-inositol effective to reduce myo-inositol levels in the

subject’s brain. In embodiments of the invention the amount of myo-inositol is
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0.11 0.43 0.19 MMSE 22-26 0.07 0.22 0.10 [80] Notably, the majority
of patients in this study (-90% across all dose groups) were already
treated wohoryrtpgodnat i ¢ AD drugs; this included chol i nestrarsase/ ouvee bit ors,
memantine, or both. In addition, - 50%of all patients were also treated

Wi th psychoactive drugs, presumably for BPSD, and the proportion of treated
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effects of scyllo-inosito apparent despite t ackground treatnents.
Si nce t he pragiiihistratio\NPS vari es by di sease severity, the effects of

scyl | o-inositol P ' e ' I derate

subgr oups. %ﬁégllﬁ %Logh%fa% gé{ﬂbog? h%g]& ?Tﬁ@nl’ m)ésnii’ %r of rgglﬁe{;ﬂﬁe'qetﬂgg féYb
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neur opsychiatri.g i.nventor N P1) total .scores for th | at

basel i ne wer® "'ffef*'\é%ami’H!‘#f%Y'f‘)’f%f«?S'g?' i%S‘SOSUQ#F&‘-2@‘0?%3'39%52’“?%%{9&#5 . 3.0

?nd 4.0) a) r gB@N@tS' g dlipolarl disdriier. gh aqﬁgthc@rcnmbodiﬁmentr the diBkaseamrroesditioer eased

Wwor sene 4.5 points over 78 weeks. |.n the m.ITT anal ysi.s, .the 250

0 oup. shoved® GG EOHHREIPEAIN A9tPar PR PeBinTS SReass T COMBUPRS or 4400

ggnefilt CONRRVeRd ma?cgl)ﬁ?éi@@@htic%rbug.dnb&][e@iemﬁinéﬁhtpﬁwetr?imkﬁbﬂboﬁiﬁ@cts ilnlthe
anal ysis was in the opposite direction (and neither was statjstica

si gni fi cant )C.hrem%pﬁlavﬁvw%?f&dﬂégomersg@eaing@tﬁaﬁé'ﬁeﬁée8& i1 on of &

potential trpatfyEnh A6l bmboBindnt thediseBssd &r briditichtis abBerant otor” f | 0or

effect” on the NPI scale. Since MIld AD patients are known to progressively

devel op newbhebavigeln anotfier embagiraenipihedstivaase o spngitian s 1oz Pfprpetitto eval uat e
treatment efif aabHePBmbBEInRINEHE BsBasd oPEWdNRR is hallucinations. In another

embodiment, the disease or condition is elation.
[063] An “effective amount” or “therapeutically effective amount” of

scyllo-inositol means the amount or dose of scyllo-inositol that provides the

~ desired treatment or prophylactic effects in a patient, for example, reducing the
severity or frequency of occurrence of the diseases and disorders herein. In an
embodiment, an effective amount of scyllo-inositol is the amount required to
reduce the level of myo-inositol in a patient’s brain. In a particular embodiment,
an effective amount of scyllo-inositol is the amount required to reduce the level
of myo-inositol in a patient’s brain to less than 60% from a baseline
measurement prior to administration. In a particular embodiment, an effective
amount of scyllo-inositol is the amount required to reduce the level of myo-
inositol in a patient's brain by about 20% to about 55%, about 20% to about
50%, about 25% to about 45%, or about 25% to about 35% from a baseline
measurement prior to administration. In a preferred embodiment, an effective
amount of scyllo-inositol is the amount required to reduce the level of myo-
inositol in a patient’s brain by about 20% to about 50% from a baseline
measurement prior to administration. An effective amount scyllo-inositol can

| vary according to factors such as the particular disease or disorder, the age,
sex, and weight of the patient. A dosage regimen may be adjusted to provide

the optimum therapeutic response. For example, several divided doses may be
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[83] A potentially disease-nodifying drug, by altering regional neuronal
dysfunction, nmay prevent or delay the energence of abnormal behaviors as
guanti f i edOlzg12/11880BIPI out cones. An NPl synptom i s consi #eras220emysener gent
when its score at baseline was 0, and becane > 0 at any subsequent visit.
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appear and sappear during the weeks of the study. Therefore,

assessment @pomoamugmmperw Npg particuay embadiment g ameudofidy is al so
a factor (F's\%ghemggltol administefedts aﬁﬁul%@ !orhdzohg%ﬁ) gP@éﬂfslﬁ'aO” and
an ano

anxiety, as ppetite change gl tation, g the nost
commonl y enmagmutargm’q@tdwt té\cwmozunt nb@wlmlnmmmls@m@ sadhiitt he

emer gence Ofgf 36 abb Syrrpo % "’}R%t cu%r%ﬂ?o r?t”&%érﬁ&ﬂ%’f‘“y

devel op a varl e tom sters are an expression of
t he sane und;eyllo,unngtcﬂadmlmstbradtysfabnnttmﬁmg toraboat G:IGLQm@per danshia ut e

ot ect of segticpe sobeRel Reameynter sty BB IEod o Com T

clusters wassopmgftoramsedt 100Ny peersyi amal‘gmrmm!arwmbodahemnﬁiewhmnt of
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this anal ysiggmihiSred idSiodmgaitd dePeid a ﬁgﬁi@uIEVémbeﬂﬁnémrtﬂe dafdunesr as:
affective cluster (depression and anxiety), psychotic cl ust er (delu3|ons

and hal | uci saylladResitol aygurésa@@mlsoeowgmpbﬁw lnca pattielay enbpdimet.then and
elation), huRy uﬁ%;gfdyhef Afdsﬂélt%mlﬁf%férréd MH&P@@omg?eraam InPhatic@ad aber rant

ni ghtti me behavi or as a separate cl 89] Table
4. The effe@ﬁﬂ)odfm@?dylhle@mwrépf ®¢yllgf¥1QStli@| QdWEIStQie@MQfBMQGWaW Syndr omes

Repeat ed oo irL R elfBoBimeht kT zbomBpthd ol S ft-ppSfifete aliiilofed ect
once daily. In a particular embodiment, the foregoing amounts of scyllo-inositol
are administered twice daily. In a particular embodiment, the amount of scyllo-
inositol administered is about 250mg twice daily. In a particular embodiment,
the amount of scyllo-inositol administered is 250mg twice daily. In a particular
embodiment, the amount of scyllo-inositol administered is about 500mg twice

daily. In a particular embodiment, the amount of scyllo-inositol administered is
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500mg twice daily. In another particular embodiment, the foregoing amounts of
scyllo-inositol are administered three times daily.

[064] The methods of the invention also include co-administering other
pharmaceutically active compounds prior to, following and contemporaneously
with administration of scyllo-inositol. In a particular embodiment, scyllo-inositol
is co-administered with therapeutic agents for treating neuropsychiatric
disorders. In a particular embodiment, scyllo-inositol may be co-administered
with or more additional therapeutic agents including without limitation beta-
secretase inhibitors, gamma-secretase inhibitors, epsilon-secretase inhibitors,
other inhibitors of beta-sheet aggregation/fibrillogenesis/ADDL formation (e.g.
Alzhemed), NMDA antagonists (e.g. memantine), nonsteroidal anti-inflammatory
compounds (e.g. Ibuprofen, Celebrex), anti-oxidants (e.g. Vitamin E), hormones
(e.g. estrogens), nutrients and food supplements (e.g. Gingko biloba), statins
and other cholesterol lowering drugs (e.g. Lovastatin and Simvastatin),
acetylcholinesterase inhibitors (e.g. donezepil), muscarinic agonists (e.g. AFI
02B (Cevimeline, EVOXAC), AFI 50(S), and AF267B), anti-psychotics (e.g.
haloperidol, clozapine, olanzapine), anti-depressants including tricyclics and
serotonin reuptake inhibitors (e.g. SSRIs and SNRSs such as Sertraline and
Citalopram HBr), statins and other cholesterol lowering drugs (e.g. Lovastatin
and Simvastatin), immunotherapeutics and antibodies to A-beta (e.g.
bapineuzumab), vaccines, inhibitors of kinases (CDK5, GSK3-alpha, GSK3-
beta) that phosphorylate TAU protein (e.g. Lithium chloride), inhibitors of kinases
that modulate A-beta production (GSK3-alpha, GSK3-beta, Rho/ROCK kinases)
(e.g. lithium chloride and Ibuprofen), drugs that upregulate neprilysin (an
enzyme which degrades A-beta); drugs that upregulate insulin degrading
enzyme (an enzyme which degrades A-beta), agents that are used for the
treatment of complications resulting from or associated with a disease, or
general medications that treat or prevent side effects. In a particular
embodiment, scyllo-inositol is co-administered with a mood stabilizer. In a
particular embodiment, scyllo-inositol is co-adminstered with lithium e.g. lithium
chloride. In a particular embodiment, scyllo-inositol is co-administered with an
antipsychotic including without limitation risperidone (e.g, Risperidal®),
quetiapine (e.g, Seroquel®) and ziprasidone (e.g, Geodon®). In an embodiment,
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scyllo-inositol is co-administered with an antipsychotic selected from a
phenothiazine, a thioxanthene, and in particular quetiapine, aripiprazole,
haloperidol, olanzapine, clozapine, ziprasidone, chlorpromazine, thioridazine,
mesoridazine, fluphenazine, perphenazine, prochlorperazine, trifluoperazine,
thiothixine, molindone, loxapine, risperidone, aripirazole, and amisulpride. In an
embodiment, scyllo-inositol is co-administered with an antipsychotic selected
from abripiprazole, arisulpride, clozapine, quetiapine fumarate, haloperidol,
loxapine succinate (Loxapac, Loxitane), clothiapine, metiapine, zotepine,
molindone hydrochloride, olanzapine, paliperidone, pimozide, prochlorperazine
(Compazine, Buccastem, Stemetil or Phenotil) risperidone, trifluoroperazine,
zuclopenthixol (Clopixol), and combinations thereof. In an embodiment, scyllo-
inositol is co-administered with a mood stabiliser drug selected from lithium,
sodium valproate/valproic acid/divalproex, carbamazepine, lamotrigine,

gabapentin, topiramate and tiagabine.

[065] In an embodiment, scyllo-inositol is administered as a composition

comprising the foregoing therapeutic agents. In an embodiment, the invention

~ provides a pharmaceutical composition comprising scyllo-inositol and one or

more second therapeutic agent. In some embodiments, the compositions
comprise one or both active agents in subtherapeutic doses (e.g., amounts that
are about 25%, 20%, 15%, 10%, 5%, 2%, 1% or less than a full dose). A
composition may be in a form for consumption by a subject such as a pill, tablet,
caplet, soft and hard gelatin capsule, lozenge, sachet, cachet, vegicap, liquid
drop, elixir, suspension, emulsion, solution, syrup, aerosol (as a solid orin a
liquid medium) suppository, sterile injectable solution, and/or sterile packaged
powder.

[066] A pharmaceutical composition comprising scyll-inositol may also
comprise a pharmaceutically acceptable carrier, excipient, or vehicle. A
pharmaceutically acceptable carrier, excipient, or vehicle generally refers to a
medium which does not interfere with the effectiveness or activity of an active

ingredient and which is not toxic to the hosts to which it is administered. A

. carrier, excipient, or vehicle includes diluents, binders, adhesives, lubricants,

disintegrates, bulking agents, wetting or emulsifying agents, pH buffering agents,
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Behavi ors [90] As shown in Table 4, the npst comonly energent
cluster in this MId population is the affective syndrone. Using this basic
definiti omoabi1ziisgoaf f ecti ve cluster, scyllo-inositol 25@cg/usesie/ositened a
trend of delaying the energence of this syndrome (p < 0.1). The scores for
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- using magnetic resonance spectroscopy (MRS).
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[069] Study drug was administered as placebo or one of 3 doses of
scyllo-inositol (S1): 250mg, 1000mg and 2000mg, each dose given twice daily
(bid) as capsules of either 250mg or 1000mg.

[070] MRS data showed a dose-dependent increaseof scyllo-inositol,
and unexpectedly a corresponding dose-dependent decrease of myo-inositol
levels (Figures 6 and 9), these changes are significant but sub-maximal at week
24, and reach maximal levels at about 48 to about 78 weeks. The maximal myo-
inositol reduction measured at the 3 studied doses was 44%, 66% and 60% at
the 250mg, 1000mg, and 2000mg bid doses, respectively.

[071] In this study, the 250mg bid dose of scyllo-inositol showed the
largest (positive) treatment effects on several clinical endpoints, compared to
placebo and the 2 higher doses (data discussed in section below). The effect of
the 250mg dose on cerebrospinal fluid (CSF) Abeta42 reduction (~27%
compared to baseline) was statistically significant, but the higher doses seemed
to provide further Abeta42 reduction. Despite the dose-dependent effects of
svcyllo-inositol on CSF Abetad2, the 2 high doses consistently produced smaller
effects on clinical endpoints than the 250mg dose. This observed dissociation
between the dose-dependent effects on CSF Abeta42 and the clinically
measured NP| outcomes supports the concept that scyllo inositol clinical effects
are mediated by two distinct mechanisms. These mechanisms include: 1.
reduction of brain amyloid load and resulting synaptic toxicity which has
previously been disclosed affect memory and reasoning/problem solving, but not
NPS, and 2. down-regulation of brain myo-inositol levels with secondary salutary
effects on neuronal function (Machado-Vieira et al. 2008). The only other MRS
studies measuring in vivo brain levels of myo-inositol and scyllo-inositol after
scyllo-inositol administration were in transgenic mice. (Choi, et al. 2010,
Neuropharmacology, 59(4-5): 363—-357). The Choi study showed statistically
significant differential levels of scyllo-inositol in the frontal cortex and
hippocampus of treated mice, with higher levels found in the hippocampus, and
rather modest non significant myo-inositol reductions in both frontal cortex and

hippocampus, although it is not possible to meaningfully compare the scyllo-
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[0104] The mikk(MMSE 23e26) aNBIMaderbieMMSE 28+26) ezlldhder at e group were

S|m|ar o fhn I\Illrl citharoun nvhnnf fnr |rr1 abil it f\nj nn ranl acao by

U LT TT o< G T

ni ghttine " Feopalation armn&'@‘?éb@op 6 |?1'§§@er evial ZQQ"NPS | n2BABGrodef at e AD
rou ifrritability was s tl behavi ors
gnd gel ysi ons vvereym)re CM‘}%{; yha&qu?r%ngom I dR/g up (TM?@B%%%&

Safety 83 88
m-ITT 35 47 36 48
PPS 22 25 24 25

[075] The two co-primary endpoints in the overall m-ITT population did
not achieve statistical significance at end of study (week 78). However, in
patients who completed the study and were at least 80% compliant with study

drug (per protocol subjects); the NTB (neuropsychological test battery -~cognitive
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[0105] Table 6. Preval ence of Top 6 and bottom 6 NPS at baseline in

Moderate (MMSE: 16-21) and conparison to MIld Patients (22-26).

(Safety Pepubeti7ese3 Moderate Patients MId Patients ApaPhy/us2002450789

Depressi on 43% 42% Anxi ety 35%

NPI

endpoint) showed a numerical benefit in favor of the 250mg group (Figure 2).
The magnitude of the 250mg effect on the NTB, though not statistically
significant, was clinically meaningful (0.15 or 40% benefit compared to placebo).
In the moderate subgroup, there were no consistent negative or positive trends
on the cognitive or functional clinical endpoints.

[076] The pre-defined Mild subgroup (MMSE: 23-26) showed NTB
differences in favor of drug that were also clinically relevant, and in the per
protocol analysis reached statistical significance (see Table 1). The 2 functional
outcomes measure Alzheimer’s Disease Cooperative- Study - Activities of Daily
Living Scale (ADCS-ADL) (co-primary endpoint) and Clinical Dementia Rating
Scale - sum of boxes (CDR-SB) (secondary endpoint) also showed numerical
differences in favor of the drug that were clinically meaningful (Table 2). Values
for all clinical outcome measures were calculated so that a positive change from

baseline indicates improvement, and a positive difference from placebo indicates

drug benefit.

[077] Table 2. Summary of Clinical OQutcome Measures in 250mg Mild

Group (MMSE: 23-26 inclusive).

Measure NTB ADCS-ADL | CDR-SB
Drug-placebo difference

m-ITT (Placebo n= 35, 260mg n= 36) 0.2 2.26 0.87
PPS (Placebo n= 22, 250mg n= 24) 0.4 2.25 0.95

% effect compared to placebo

m-ITT 72% 35% 40%
PPS 100% | 31% 44%
p-value

m-ITT 0.11 0.43 0.19
PPS 0.007 [0.46 0.20

[078] A sensitivity analysis was performed post-hoc using a wider

definition of the Mild sub-group (MMSE: 22-26 inclusive) with a larger sample

size. In this sensitivity analysis, the positive effect of the 250mg on the NTB

score approached a significant trend (p< 0.1) in the m-ITT analysis (Table 3),
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and was significant (p< 0.05) in the PP analysis (data on file). This 250 mg group
showed a numerically larger benefit on the ADCS-ADL; and the CDR-SB effect
was also larger and approached a significant trend (p=0.1, Table 3). On this
basis, all further analyses shown here are defined in the Mild and Moderate
subgroups as patients having MMSE scores between 22-26 (Mild) and 16-21
(Moderate) inclusive.

[079] Table 3. Summary of Clinical Outcome Measures in m-ITT 250mg

- Mild Group defined by MMSE: 22-26 vs. 23-26.

Measure (m-ITT population) NTB ADCS-DL | CDR-SB
Drug-placebo difference

MMSE 23-26 (P: 35; 250mg: 36) 0.2 2.26 0.87
MMSE 22-26 (P: 45; 250mg: 43) 0.2 3.15 0.97

% effect compared to placebo

MMSE 23-26 72% 35% 40%
MMSE 22-26 75% 42% 42%
p-value

MMSE 23-26 0.11 0.43 0.19
MMSE 22-26 0.07 0.22 0.10

[080] Notably, the majority of patients in this study (~80% across all dose
groups) were already treated with symptomatic AD drugs; this included
cholinesterase inhibitors, memantine, or both. In addition, ~ 50% of all patients
were also treated with psychoactive drugs, presumably for BPSD, and the
proportion of treated subjects was similar between the placebo and 250mg
groups (data on file). Since the AD and psychoactive drugs may both have some
effects on NPS, the effects of scyllo-inositol were apparent despite the
background treatments. Since the profile of NPS varies by disease severity, the
effects of scyllo-inositol on NPS are described separately for the Mild and
Moderate subgroups.

[081] The effect of Scyllo-inositol on the Neuropsychiatric Profile in Mild
AD (MMSE: 22-26)
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[082] The mean neuropsychiatric inventory (NPI) total scores for the Mild
subgroup at baseline were 7.1 and 10.7 for the placebo and 250mg groups
(medians: 3.0 and 4.0), respectively. In the placebo group, the raw NPI scores
increased (worsened) by 4.5 points over 78 weeks. In the m-[TT analysis, the
250mg group showed only a numerical difference from placebo (~2 points or
44% benefit compared to placebo), but the direction of freatment effect in the PP
analysis was in the opposite direction (and neither was statistically significant).

~ The low NPI scores at baseline make the demonstration of a potential treatment
benefit in Mild patients difficult due to a “floor effect” on the NPI scale. Since Mild
AD patients are known to progressively develop new NPS over time, a more
appropriate analysis would be to evaluate treatment effects on the emergence of
new NPS.

[083] A potentially disease-modifying drug, by altering regional neuronal
dysfunction, may prevent or delay the emergence of abnormal behaviors as
quantified by the NPl outcomes. An NP| symptom is considered newly emergent
when its score at baseline was 0, and became > 0 at any subsequent visit. The
effect of the 250mg dose on the emergence of new NPS (for at least 1, 2, 3, or 4
new symptoms over the 78 weeks) is shown in Figure 1. The proportion of
patients who developed at least 2 new symptoms over 78 weeks was lower by
21.5% in the 250mg group versus placebo (p < 0.05).

[084] In order to understand the nature of the most common NPS
present in Mild patients prior to and at end of treatment, the prevalence of each
NPI item is shown at baseline and at end of study (Figure 2A). The prevalence
of apathy, irritability, anxiety, agitation, appetite and sleep change (nighttime
behaviors) increased in the placebo group at the end of study. In the 250mg
group, the prevalence of these symptoms remained stable (Figure 2B), except
for irritability which showed a 10% increase. A similar number of scyllo-inositol
and placebo subjects in this Mild group reported irritability as an adverse event;
and none of these subjects discontinued the study due to irritability (data on file).
This suggests that the small increase in the prevalence of irritability in the
250mg group did not pose a clinically significant finding.

[085] Some NPS are known to have a fluctuating course especially in
the Mild stages of AD, and may therefore appear and disappear during the 78
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[ 0106] The energence of new NPS (at least 1, 2, 3, or 4 new synptons) in

t he ModerwiDeogriosg®si s shown in Figure 4. [ 0107] PcorusEé1gouess, t he
proportion of patients who devel oped at |east 2 or at |east 4 new synptons
over 78 weeks was |ower by 12.4% and 12. 1% respectively, in the 250ng group
versus pl aceireeksnithensindy.aldierefoes agseasiment obthesmprpencsaefoevpESidilapydue to

the smal | sa[m])é @u@é%ﬁe(ﬁgfzdﬁ§%%oa§gc%rﬁbure %) [0108] An assessnent of

t he enmergence o emwas pert'ormed and is shown in Figure 5.
[0109] Figure 5 i[086)sAsahewntinhBigupad. dapressian and\anidetyt @ well haeppetider eased

crergence. teophRh g o APGia k. SERSH bt BRI Spafi L an
scyllo-inositol at 250mg decreases the emergence of these symptoms and of
apathy. Since patients frequently develop a variety of symptoms (symptom
clusters) that are an expression of the same underlying cortical dysfunction,
these clusters constitute specific behavioral syndromes.

[087] Effect on Symptom Clusters: The effect of scyllo-inositol on the
time to emergence of the NPI symptom clusters was performed using a Kaplan-
Meier survival analysis. Additionally, the effect of scyllo-inositol on decreasing
the severity of symptoms (change from baseline of cluster scores) was also
performed. Results of both analyses are shown in Table 4.

[088] Each cluster score was the summation of its individual item scores,
analyzed by a repeated measure mixed effect model to adjust for baseline
differences. For this analysis, the clusters and their core symptoms were defined
as: affective cluster (depression and anxiety), psychotic cluster (delusions and
hallucinations), dys-executive or frontal cluster (Disinhibition and elation),
hyperactivity cluster (core symptoms: aberrant motor and aberrant nighttime
behavior), and apathy as a separate cluster.

[089] Table 4. The effects of scyllo-inositol on the time to emergence of
NPS Syndromes in Mild AD (Kaplan-Meier Analysis), and on Cluster Scores

. (Mixed Effect Repeated Measure Analysis).

Cluster (Mild AD, m-ITT Population) Score P value (Log
Difference Rank)
(MMRM) (KM Analysis)

Affective: Depression and Anxiety +0.65 0.079

Psychotic: Delusions and Hallucinations -0.29 0.555

Apathy -0.35 0.266

Frontal: Elation and Disinhibition +0.33 0.787

Behavioral: Aberrant Motor/Nighttime | +0.05 0.390
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Ener gence of apathy, which is known to worsen with di sease progression,

al so seens to be decreased by scyllo-inositol. Despite its | ow preval ence,

t he ener gencelf73sBat i on, which together w th di sinhibi PCOUS2EI2846787 €
synptom of frontal dysfunction, was al so decreased. Irritability, however,
seens to_be nore prevalent with treatnent. An evaluation of all cases where
irritabi|lBehavigis reported as an adverse eyent revealedijthat it is
frequent|ly associated with a prior history of nood di sarders and/ or
insomia. None of the irritability cases resulted in study discontinuation,
suggesting that they were not clinically concerning. [0110] Effects

on Synptom C ust ¢ugy) KB%h@WﬁWTalﬂEﬁm&h@stld@ﬁﬁhérﬂ eﬁfé it clust® i thi€er gence
of NPl symptom clusters Was@f?qt ormed usi ng, a Ka i er survival
i

anal ysi s. TrMildpeptiafiands the M%FY’!Q{BWédU'a"“E rﬂé'ﬁ a§|5 dGEP'H?'%Bf ®Rergence with

treat ment Wasgebfie &6&@%"5@{4&4 |n6§|tb$bSGmgrao%B%hE’\ﬁe@B%leY\S'o?d(e%%"grtﬁé‘t mot or and
ni ghtti me behavi ors, 1) time to energence of the frontal

synpt ons ( diSSNeTEEREa @fghlseﬁ&{ﬂd@ln‘&ﬁ ﬁpoﬁp 13hOesrosesHies inFlusipe were alsad
0.182 ts of
(p= ) @??do\%ﬁ i étﬁeﬁh@héeﬂye@g\ﬁ%rﬁg&gﬁgreﬁlt@ﬁHeoﬂlace-B&egrSL[‘S ects o

scyl | oi nosi t ecreasin tons were also anal yzed
(change from basé91leToe p@bhﬁ@?éﬁ“&h@ﬁéé havesgxam nm SYMNRV clugtersunddl y

statistics (u legrl le midth , %ﬁ’é%éH %’8%? iffered yI; & fTabIe 7.
? o on I'n 8 l?

The effects scyl'To-inosi uster M xed
Ef f ect Repeaeiwaw:@sunmim@rwic}tinb;r&dlb&ata)mWe&aewemtycar)d degraetoér (I\/bderate

A tect tve: IaTeErelHPdn Bl gl oo/ Binreelytbey AL SRy adgonor o

analysis based on the present study population was performed, since these data

may more relevant for a clinical trial population. The factor analysis of the
present study included all patients with baseline NPI data (n=351). In factor
analyses, the Varimax procedure is the most commonly used method; and a
sample size of ~ 300-500 is considered to provide good reliability (Comrey and
Lee, 1992, A first course in factor analysis, Hillsdale, New Jersey: Erlbaum). The
Varimax rotation procedure revealed that the following factors loaded with a
value equal to or greater than 0.4, and can thus be considered important factors
in a cluster (data on file).

[092] Affective: Depression, anxiety, agitation, nighttime behavior,
appetite changes and apathy.

[093] Psychotic: Delusions and hallucinations.

[094] Frontal lobe or dys-executive: Elation/euphoria and Disinhibition.

[095] The factor analysis of the present study therefore yielded similar
results to published studies (discussed in prior section), with the exception of the
“Affective Syndrome”. The main difference between the present results and prior
studies is that appetite and sleep changes clustered within the affective
syndrome, while irritability did not. This may in part reflect the fact that several
studies utilized the 10-item NPI, which does not include appetite and sleep
changes (for summary: Aalten et al. 2007, The Journal of Neuropsychiatry and
Clinical Neurosciences, 19:50-56, Garre-Olmo et al. 2010, Quality of Life
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Research 719(3):445-53). The lack of clustering of “Irritability” with the affective
symptoms may be related to 2 factors: 1. the high degree of psychoactive drug
use in the Study AD201 population, which may have changed the relationship
between irritability and depressionfanxiety; and 2. The definition of “Mild” AD in
this study identified a patient group that is milder than many prior studies (which
usually define Mild as MMSE of 20-26). This latter possibility is supported by the
results of Benoit et al. from the REAL-FR study (Benoit et al. 2003, Revue de
Médecine Interne 24: 319s-324s), which set the lower MMSE for Mild at 21 and,
similarly to the present findings, did not show clustering of irritability with

affective symptoms. In the Factor Analysis, apathy had a borderline loading
factor with the affective cluster (0.4). In most recent studies, Apathy has been
considered an independent entity, but one previous study (Aalten et al. 2003,
Dement Geriatr Cogn Disord 15: 99-105) found apathy to cluster with

mood/affective symptoms.
[096] The effect of scyllo-inositol 250mg on the “affective syndrome”

scores and time to emergence of this syndrome is shown in Table 5. The

Affective Syndrome scores are shown by both mixed effect repeated measure
analysis (MMRM), and by summary statistics. A positive difference between the

drug and placebo (of the change from baseline) indicates drug benefit.

[097] Table 6. The effects of scyllo-inositol on the emergence and
scores of the “Affective Syndrome” in patients with Mild AD (MMSE: 22-26). This
Affective Syndrome was based on Study AD201 Factor Analysis.

Cluster (m-ITT
Population)

Score Difference
(MMRM)

Score Difference
(Summary Statistics)

P value
(Log Rank)
(KM Analysis)

Affective Cluster:
Depression,
Anxiety,
Agitation,
Nighttime

Behavior,

Appetite

+1.36

+3.47

0.118
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+0. 11/ +1.42 +1.76/ +1.96 [0112] Table 7 illustrates that the effect
of scyllo-inositol in the Moderate AD group is driven by inprovenent of
nost NPS wonpt2onrs’os The ef fects are nost consi stent on tIr€eTAISRI12AMI789

behavi oral cluster, on the affective cluster, and on apathy. [0113] The
effects of scyllo-inositol in the Miderate and MId AD groups show so
di f f er endekangesat Apathy ref |l ect the different profile of| NPS progression gt
each di gease stage, where MId patignts nost accunul ate new NPS, while
Moder at 6 patients have further worsening of existingINPS _The nost

prom nent effect of scyllo-inositol in the MId patients is on del ayi ng
energence of new@f) eghk ¥ReHUTREABBINOSKED h M@ one is
defined broadly. [I ng]t.he_ roder at eﬁpa{l?ent s?%%i??eﬁdegWScylwgﬁﬁosi tol is
mani f est ed PpMHeTY Statisties tepeesaptssa Ab anst 91Paimpipyemgnbeaneared i@ | udi ng

affective, g,qg\% i I ; ﬁ{éda,{m%ﬁ i HH%%; ’ ugh the

present study pg%@fp’iréﬁggé%atl ents vﬁ#c%{)érs% S \%g‘rﬁg MJ@#E%%I#%WBE

bel ow 16), iconservativesesialdte singe éhgsusts foc paselinerimbaltaptes betwieewtheBef it in

decreasing t e Iy: f i .| . ffect may be

nore prom néira?u%hﬁ%g%ﬁé etnhw;rﬁeﬂéc%eéﬁﬁi?gnc éécg% ’\Z?f‘fsfgél}@gg%p Ebemgmder ate to

sever e st agappsiached hesigrifjaainbtrend dgspitedhe sofll dampte sines (Placebayad Blci nat i ons

and of agitafi.on ang,aggression. This is supported by a sensitivity
Pontbitoe

anal ysi s on E'9bd ?rate subgroup, where Mderate is defined by an MVBE

bracket of 16-19[099)dThdesaridusranabises evllddtivélpsuppstethatefigacyei eclost age t han

the 16-21 gr d.above. I'n the, "enriched" f te AD
bati ent s ( MirEtoRCR0G Haian akfreenBoghS busEhet PRioRbRoeYin B AR ot | ¢
cluster, apgabyntsaniesabeffocaihcloed dutressihg temeRyehco BAdisBedty of 6 out [ 0115]

From Fi gure the effect of scyl]o-inositol at 1000ng bid and 2000ngy bid
seemto rraxiq?ralqog"g%ﬂ%Pﬁleéged}téY POM 1 0-inositol levels, and to cause a

nexi nal deCfeasegﬁfoop'_f’@dbté?ﬁéﬂ@rtﬁ@ﬂ@'@nﬁftomﬁﬁb@r@% népinlegaritibe 250mg bi d
dose led to a sub-maxi mal 44% decrease in myo-inositol levels, which is

simlar to ©ORETESIAOYANERRYENRNE drugeBava ehown POSIivecHtasts o BOWNESRATOBRACA i t hi um
when, used | BaBREUERY S i Wikblabe & afdiife s THidigoReasent study did

not include Down's drone patients, It Is ifeasonable to expect

scyl | o- i nosibebaview! berslitpdeggther with pesitivecrionijive pffesls\vadigopdof NPS as a
result int dedd I I | I NOSi known to
be- present oG aoif IHRIIDAS pefents, habsRend BEHOIE radbEhtrof s SIS &
1) : 31- 3; Shoatierttpopulation995, Magnetic Resonance in Medicine, 33(6):

858-861; Beacher fih1Pthe OGSt SOl inGERbl oML NBUFbsyEibdie Prdm&h 1365) -
Moderate AD (MMSE: 16-21).
[0102] The mean NPI total scores for the Moderate subgroup at baseline

were 10.0 and 9.2 for the 250mg and placebo groups respectively (medians: 7
for both groups). The NP1 scores in the placebo group progressively worsened
by ~8 points over 78 weeks. The Moderate AD patients had a slightly higher
burden of psychopathology than Mild patients at baseline, but the Moderate
placebo group worsened more than the Mild placebo group (slightly less than
double the rate of Mild patients). In moderate patients, the 250mg group did not
show significant differences from placebo in the m-ITT analysis. However, in
compliant subjects who completed the study (PP analysis), the 250mg group
performed better than placebo by ~ 4 points (representing ~50% improvement).
This degree of benefit, though not statistically significant, is clinically relevant.
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[0116] As provided in Figure 7, despite the greater reduction of CSF

Abet a42 by scyllo-inositol exposures corresponding to doses 1000ng bi d,

t hese expuounesi7eBod not show consi stent benefits on thePNPIS2o120ME8%SYy NPt oM
clusters. This supports the concept that regulation of myo-inositol brain

| evel s plays an inportant role in the nmediating the therapeutic benefits of
scyl | o-inosi tol [0103] Spyiptinpsitah al 2&ng bidsegaiessiognpevg tee ovejallpl asna AUC
correspondi ) el i d with a
ciani 1 cant OB e e Mo e T e SRR e "t e

hi ghest exposhiclebP&cantrduted s@shio thisgitig pleait saveratBhalyse¥ were doses test ed,

250ngy bid d t 9 j 44%
redlrjrgti Ion 013.:§e %tﬁ?%oﬁegglé%é‘?ygggﬁ%%%@égﬁ (S ggéf%@{fodlnﬁéﬁ%%gqg%y %d%%if range
of effects titeat sonses, anesustérsaorésiaodlonmenarpence ofmeMPNPS. [0118] In
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may be
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rability in
Bi d exposures

provi de a pagitdbiitg wakishgiehl lebeomhivbhf arskatprednt hestorebethaivivad atdideldsionsg bi d

dosi ng (500 total dail both r ces F Al342 beta reduction and
sust ai nabl y W?Y@&HWR%@‘WW &Wd@ﬁjgﬁouﬁﬁ?we?agvel s at therapeutically
useful |evels asghempngbic® ptevierichef dep yandiicieans NS arbdsesisem ng t he
NPI . [0119][ These _data col | ectivel defi ne opt i mal

t her apeut i ¢ NeRRraed M SECR-REL anto=arpRarise

hio Rk

fraligpivd

20 %)

Al zhei nmer's

di sease [qyE RIRET denenti as. TheSé data al' SonfjddpRst t haf pgasur enent | of
brain myo-inositol reduction may provide a way of predicting or detering
opti mal "|t(FefeipBopilatiatdsi ng of scyl | oi nosit ol PEHeRtar i ous (EREMRa
popul atijons. O her enbodi nents of the invention will be apparent to thpse
ski |l | ed j-p-the—art—from-consi-deratton—of—the—speei-H-ecat+ongpd-practite of
the i nverftR&W di scl osed herein. It is i ntenzle%k"“f hat the $ 4@?’?“ cationjand
exanpl es_be considered as exenplary only Ith a true scope and spirit of
t he | nvedridéppesdien ng i ndi cated by the foll om fg%l ai ms. W4RFe1S CLAIMED | S:
1. A netihod of reducing the I evel of nyo-inpsitol in a subject's braih
conpri sijmhygsdy ni stering an effective anount 38% scyl | o-i na&%ol to the
subj ect . 2. A nethod for down-regul ating nyo-insoitol levels ip a
dement i ’Aéi'tiaiti&inAD’ MCr—or—bipotardirsorder doETU ST al Thggpnpr 1 Sing
adm ni stljering to the patient a therapeutically effective|anount of
scyl | o- iresi-t-ol—t-or—a—therapeutiecally—etHeeti e treatrent—pgrtod—wherei n
t he adm rhﬁgw’meiﬁﬁ'aﬂp@cyl | 0i nosi tol  reduces &1e myo- i nossi%gojf’ levels in a
patient'is brain froma baseline neasurenent |[taken prior fo _admnistrafion.
3. The neAppetiteobharigéism 1, wherein the effecti %&%anmount of 411 o-i nositol
is fromjabout 125 ng to about 900ny per day 4. The method of ¢laim
3, wherein the scyllo-inositol is admnisteted twice a day 5 ] The
met hod af claim 1, wherein adm nistration reduces the patient's brain
nyo-i no i”‘.r, Ibifli vet—by—about—20%to—about—50¥tfgspmabasel T g, measurement
prior tqg adninistration.

Aberrant Motor Behavior 24% 14%

Delusions 18% 8%

Disinhibition 13% 18%

Hallucinations 1 8% 3%
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6. A nethod for delaying the energence of at |east two new neuropsychiatric
synptons in a patient conprising: adm nistering to the patient a

t her apeutwoabiyi7adoBect i ve anmount of scyll o-inositol ovePCa/ush@rapestically
effective treatnment period wherein over the treatnment period, the

adm nistration of scyllo-inositol del ays the energence of at | east two new
neur opsy dEiatdn/Egpteyiapt ons conpared to a basel8%e measurepe@% prior to
adm ni stjrati on. 7. The nethod of claim 6, wherein|the patient
suffers fromAZzheimer s di sease dementia, TTronto-tenporar Jdementi a,
vascul ar denentia, Lewy Body denentia, or Down's Syndrone denenti a.

8. The net hod of ygilnat \é{pég i '4S» 04 Layis mild
or noderate Al zh (ﬁgg’ﬁ%e?em n%b%.fh%ﬁewn%ﬁé oﬂ%’%&i?ﬁ?&%ﬂﬁer@?h@? he

t her apeut i ca the Moderatd groupimshawroin Fgyeldoe- i nositol is about 250 ny.

I e e

del ayi ng t herahieagehoewsymptorheager Eneeeksuvamplowen byt 2idd apdP2di¥ cl uster in
a patient w denment,l a rlsi.ng: dm ni st eri atient a
phar maceut i 5%1%%8%3&538%‘30%&63%#@@ iq%&suas q'ﬁ%e@pgh{@g {éy@;@%ﬁt{%\%ﬁamum of
scyl | o-i nosisigpiificavies pesdilbig dap ¢ thecsmhdlysaahple cizep=Or3ame0B4per i od, wherein
over the treatne iod, the adm nistration of l.oi nositpl delays the
orer gence. of at - T9BAY Bsessiiesh S bRt Bt hrRash N (BrLPEE BfBar o 1 o o
basel i ne negeHoen@handls showndn&Yurabst r at i on. 12. The nethod of
claim1l, wherei ops latric,s om cl, er is sen from affective
cluster, psychot [@%fﬁgﬁ@lg H'Hﬁ'é@ﬁ?/?‘%ggﬁ?’g% Mntﬁ@@oiqr%tpiﬁgﬂﬂgmdmrgg bi tion
cluster, beladrgsde ofirmiGStNRS. Mk efatt RosEpebially PibushRF @Rinhibition and

sleep disturbances, which are more prominent at this stage of disease.

Emergence of apathy, which is known to worsen with disease progression, also
seems to be decreased by scyllo-inositol. Despite its low prevalence, the
emergence of elation, which together with disinhibition is a core symptom of
frontal dysfunction, was also decreased. Irritability, however, seems to be more
prevalent with treatment. An evaluation of all cases where irritability was
reported as an adverse event revealed that it is frequently associated with a
prior history of mood disorders and/or insomnia. None of the irritability cases
resulted in study discontinuation, suggesting that they were not clinically
concerning.

[0110] Effects on Symptom Clusters: The effect of scyllo-inositol on the

time to emergence of NPI symptom clusters was performed using a Kaplan-
Meier survival analysis. The symptom cluster that showed a trend to delayed
emergence with treatment was the behavioral cluster in the PP analysis
(aberrant motor and nighttime behaviors, p= 0.051). The time to emergence of
the frontal symptoms (disinhibition and elation) showed a possible weak trend
(p=0.182), possibly due to the low prevalence of elation. The effects of scyllo-
inositol on decreasing the severity of symptoms were also analyzed (change
from baseline of cluster scores), using both MMRM and summary statistics
(Table 7).
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13. The method of claim 11, wherein the therapeutically effective anmount of
scyllo-inositol is about 250 ny. 14. The method of claim 13, wherein
t he scyl Iwoi2nesi78898 i s admi ni stered twi ce a day. PLCH/USTOIR/0mEBhOd Of
claim11l, wherein the denentia is chosen from Al zhei ner's di sease denenti a,
fronto-tenporal denentia, vascul ar denentia, Lewy Body denentia, and Downs
denenti a. [0H61]Tétﬂe TeThe dffedts of sgytioddgsitohar ElustdriBzotdeniantia i s
noderate Al ) d, the ast ope  cl ust i s behavioral .

T A et hodsTote A PR £T8E RPPede Mzl 8 Sy i a1 ¢
synptomin @tm;ce)nt wi th denentia conprising: adm ni stering to t he

pat i ent herapeuwti-caldv—effecti-ve—amunt—of—sevll-ori-hosi-tol-—over

t her apetl pl%%{gr @”@F@@m[@/e treat ne%@f%@ff%a"%MMBMf hvepre ierengg ne rrent

period, [the adm nistration of scymligyipesi tol reduces hlper/9gverity of| at
| east one neuropsychiatric synptjomfrom a baseline neasurenent prior o
adm ni st{ration 18. The nmethod of claim17, wherein the at | east one
neur opsy @tiﬁeatl\ré Cc synptom i s chosier0.94/om.@pr essi on, arxiFta0.0&ppetite

change, 319 ati.on, |pg‘ht I me behavi or, delusions, hallucinations, apafhy,
di si nhi bi PERIRSSIEN 8B AENir bancels and el ati on.

Psychotic: -0.52/ +1.32 +0.34/ +0.71

Delusions and Hallucinations

Apathy +0.97/ +0.14 +1.09/ +0.68

Frontal: +0.56/ +0.68 +0.48/ +0.53

Elation and Disinhibition

Behavioral: +0.11/ +1.42 +1.76/ +1.96

Aberrant Motor,

Nighttime Behaviors

[0112] Table 7 illustrates that the effect of scyllo-inositol in the Moderate
AD group is driven by improvement of most NPS symptoms. The effects are
most consistent on the aberrant behavioral cluster, on the affective cluster, and
on apathy.

[0113] The effects of scyllo-inositol in the Moderate and Mild AD groups
show some differences that may reflect the different profile of NPS progression
at each disease stage, where Mild patients most accumulate new NPS, while
Moderate patients have further worsening of existing NPS. The most prominent
effect of scyllo-inositol in the Mild patients is on delaying emergence of new
affective symptoms, even when the affective syndrome is defined broadly. In the
moderate patients, the effect of scyllo-inositol is manifested by decreasing the
worsening of various symptoms, including affective, behavioral, frontal, and
apathetic symptoms.

[0114] Although the present study did not include patients with more
severe dementia (MMSE below 16), it is reasonable to expect scylio-inositol to
show benefit in decreasing the severity of NPS in those patients, though the
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19. The nmethod of claim 17, wherein the denentia is chosen from Al zheinmer's
di sease denentia, fronto-tenporal denentia, vascular denentia, Lewy Body
dement i a,warrdi2Dosses denentia. WO 2012/ 173808PCT/ US2012p,0%0/A8@2/040789  20.
The nethod of claim 17, wherein the therapeutically effective anount of
scyllo-inositol is about 250 ng. 21. The nethod of claim 20, wherein
the scyl | o- ieffest naly bies'nexdrpromimeteltﬂthemes tvatdmg more characiZistidoftbehod f or

del ayi ng the_pr ssion_of _at | St fic s tom
' 2 batt endmSPAIE0 ges,viadk sHEf Mo AYEnSE ShiotduR ok beBSERR A, e’ ™
patient a thmllagaalt:onsedridyof@fgftaﬁnnamiagglesmOmehmmlsbppontby alsensitivitya
treatnent peri 0 t st, 78, wee ve he trea peri od,
Lhe- adm ni SrabFBPToedgTBte STy whErSy SRl Basted by 8 MFSE: PF eact
036 exi ftltngarﬁﬁwtﬁpw-ﬂblQﬁd!h@réf&ﬂénﬂmrft?m@rﬁowa@ly m/er@_a&géemﬂmepri or to
adm ni stratign 0

chosen froml&2haiovpanglyged ke ng%ﬂpmepachqdralgml{pq rgen rﬁ’gﬁ?’fgen als
vascul ar denkmise 1611eMthBetsctd BE banostdfom HenssydroR luster, apathy, and

aberrant behavior become more prominent.

[0115] From Figure 6, the effect of scyllo-inositol at 1000mg bid and
2000mg bid seem to maximally saturate brain scyllo-inositol levels, and to cause
a maximal decrease of myo-inositol levels of ~60-66%, while the 250mg bid
dose led to a sub-maximal 44% decrease in myo-inositol levels, which is similar
to the ~30% reduction associated with therapeutic doses of Lithium when used
in patients with bipolar disease. Although the present study did not include
Down’s syndrome patients, it is reasonable to expect scyllo-inositol to show
benefit in decreasing the severity of NPS as a result in the change in myo-
inositol. High myo-inositol levels are known to be present in Down’s syndrome.
(Shetty et al. 1996, Biochem J., 1;313 ( Pt 1):31-3; Shonk et al., 1995, Magnetic
Resonance in Medicine, 33(6): 858-861; Beacher et al., 2005, Arch Gen
Psychiatry. 62(12):1360-1365).

[0116] As provided in Figure 7, despite the greater reduction of CSF
Abeta4?2 by scyllo-inositol exposures corresponding to doses 2 1000mg bid,
these exposures did not show consistent benefits on the NPS in the symptom
clusters. This supports the concept that regulation of myo-inositol brain levels
plays an important role in the mediating the therapeutic benefits of scyllo-inositol

[0117] In view of Figures 8A and B, the plasma AUC corresponding to the
250mg bid dose (second quartile) was associated with a significant decrease in
emergence of depression and/or anxiety, while the highest exposures
demonstrated no significant benefit. Of the doses tested, 250mg bid dose led to
a 27% reduction of Abeta42 CSF levels and to a 44% reduction of myo-inositol
brain levels. This seems to be the optimal range of effects that mediates the

clinical benefits on NPI.
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24. The nethod of claim 23, wherein the denentia is noderate or severe

Al zhei ner' s. 25. The nethod of claim 22, wherein the effective
anount ofweceyidssonosi tol is about 250 ny. 26. TireTruseéam4@B9 cl ai m
25, wherein the scyllo-inositol is adm nistered twice a day. 27.

Scyllo-inositol for use in reducing the level of, or down-requlating nyo-
inositol in a suf]1dél Insusrraany, salotinpsitakexpospesa 1AMy bid niedde lesent f or

reducing th ) : - ' j t i | '
brain 0 eobBYFe afg yfliofd e Pie S5O IBSe. Pesehidh B ©
neur opsychi amayi loe agsyoiaded with an inareasecin neurdpsy chiatripradpeansataventsohe

el Sanent bl P8 e RAGIARI LBl IO BATR0bd S iy
severity of imtherelgerycstudy populatiomptidresobisenationdfhat thes2(0meg bidgexposunedenent i a,
T D, o R AT eyt prone Snc Tl 250%) ot 1 e 1

(500 mg total daily) both reduces CSF AB42 beta reduction and sustainably

down-regulates myo-inositol brain levels at therapeutically useful levels as

demonstrated by the delay, prevention or lessening the NPI.

[0119] These data collectively help define the optimal therapeutic regimen

of scyllo-inositol in the treatment of Alzheimer’s disease and other dementias.

These data also suggest that measurement of brain myo-inositol reduction may

provide a way of predicting or determing optimal therapeutic dosing of scyllo-

inositol in various dementia populations.Other embodiments of the invention will

be apparent to those skilled in the art from consideration of the specification and

practice of the invention disclosed herein. It is intended that the specification

and examples be considered as exemplary only, with a true scope and spirit of

the invention being indicated by the following claims.
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synptons are chosen from depression, anxiety, appetite change, agitation,
ni ghtti me behavi or, delusions, hallucinations, apathy, disinhibition, sleep
di st ur barweoend3seBat i on. PCT/US2012/040789

WHAT IS CLAIMED IS:

1. A method of reducing the level of myo-inositol in a subject’s brain
comprising administering an effective amount of scyllo-inositol to the subject.

2. A method for down-regulating myo-insoitol levels in a dementia, mild
AD, MCI or bipolar disorder patient’s brain comprising:

administering to the patient a therapeutically effective amount of scyllo-inositol
for a therapeutically effective treatment period wherein the administration of scyllo-
inositol reduces the myo-inositol levels in a patient's brain from a baseline
measurement taken prior to administration.

3. The method of claim 1, wherein the effective amount of scyllo-inositol is
from about 125 mg to about 900mg per day.

4. The method of claim 3, wherein the scyllo-inositol is administered twice
a day.

5. The method of claim 1, wherein administration reduces the patient’s
brain myo-inositol level by about 20% to about 50% from a baseline measurement
prior to administration.

6. A method for delaying the emergence of at least two new
neuropsychiatric symptoms in a patient comprising:

administering to the patient a therapeutically effective amount of scyllo-inositol
over a therapeutically effective treatment period wherein over the treatment period,
the administration of scyllo-inositol delays the emergence of at least two new
neuropsychiatric symptoms compared to a baseline measurement prior to
administration.

7. The method of claim 6, wherein the patient suffers from Alzheimer's
disease dementia, fronto-temporal dementia, vascular dementia, Lewy Body
dementia, or Down’s Syndrome dementia.

8. The method of claim 7, wherein the Alzheimer's disease dementia is
mild or moderate Alzheimer’s.

9. The method of claim 6, wherein the therapeutically effective amount of
scyllo-inositol is about 250 mg.

10. The method of claim 9, wherein the scyllo-inositol is administered

twice a day.
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11. A method for delaying the emergence of at least one neuropsychiatric
symptom cluster in a patient with a dementia comprising:

administering to the patient a pharmaceutical composition comprising a
therapeutically effective amount of scyllo-inositol over a therapeutically effective
treatment period, wherein over the treatment period, the administration of scyllo-
inositol delays the emergence of at least one neuropsychiatric symptom cluster
compared to a baseline measurement prior to administration.

12.  The method of claim 11, wherein neuropsychiatric symptom cluster is
chosen from affective cluster, psychotic cluster, apathy, frontal lobe elation and
disinhibition cluster, behavioral cluster, and any combination thereof.

13.  The method of claim 11, wherein the therapeutically effective amount
of scyllo-inositol is about 250 mg.

14. The method of claim 13, wherein the scyllo-inositol is administered
twice a day.

15. The method of claim 11, wherein the dementia is chosen from
Alzheimer’'s disease dementia, fronto-temporal dementia, vascular dementia, Lewy
Body dementia, and Downs dementia.

16. The method of claim 11, wherein the dementia is moderate Alzheimer's
disease and the at least one cluster is behavioral.

17. A method for reducing the severity of at least one neuropsychiatric
symptom in a patient with dementia comprising:

administering to the patient a therapeutically effective amount of scyllo-inositol
over a therapeutically effective treatment period, wherein over the treatment period,
the administration of scyllo-inositol reduces the severity of at least one
neuropsychiatric symptom from a baseline measurement prior to administration

18. The method of claim 17, wherein the at least one neuropsychiatric
symptom is chosen from depression, anxiety, appetite change, agitation, nighttime
behavior, delusions, hallucinations, -apathy, disinhibition, sleep disturbances and
elation.

19. The method of claim 17, wherein the dementia is chosen from
Alzheimer's disease dementia, fronto-temporal dementia, vascular dementia, Lewy

Body dementia, and Downs dementia.
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20. The method of claim 17, wherein the therapeutically effective amount
of scyllo-inositol is about 250 mg.

' 21. The method of claim 20, wherein the scyllo-inositol is administered
twice a day.

22. A method for delaying the progression of at least one existing
neuropsychiatric symptom in a patient with a dementia comprising:

administering to the patient a therapeutically effective amount of scyllo-inositol
over a treatment period of at least 78 weeks, wherein over the treatment period, the
administration of scyllo-inositol delays the progression of at least one existing
neuropsychiatric symptom from a baseline measurement prior to administration.

23. The method of claim 22, wherein the dementia is chosen from
Alzheimer's disease dementia, fronto-temporal dementia, vascular dementia, Lewy
Body dementia, and Downs dementia.

24. The method of claim 23, wherein the dementia is moderate or severe
Alzheimer’s.

25. The method of claim 22, wherein the effective amount of scyllo-inositol
is about 250 mg.

26. The method of claim 25, wherein the scyllo-inositol is administered
twice a day.

27.  Scyllo-inositol for use in reducing the level of, or down-regulating myo-
inositol in a subject's brain, or in the preparation of a medicament for reducing the
level of, or down-regulating myo-inositol in a subject’s brain.

28.  Scyllo-inositol for use in the treatment of neuropsychiatric symptoms in
a subject or in the preparation of a medicament for treatment of neuropsychiatric
symptoms in a subject.

29. Scyllo-inositol for use in delaying the emergence or reducing the
severity of neuropsychiatric symptoms in a subject suffering from dementia, mild AD,
MCI or bipolar disorder.

30. Scyllo-inositol as claimed in claim 29 wherein the neuropsychiatric
symptoms are chosen from depression, anxiety, appetite change, agitation, nighttime
behavior, delusions, hallucinations, apathy, disinhibition, sleep disturbances and

elation.
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