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in U S Patent No. 7,981,906 (Application Publication No. US 2009/ 0048290
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WO 2012/ 099836PCT/ US2012/ 021472 4 enbodi nent, the invention relates to
treatnent of cognitive dysfunction in schizophrenia by inproving attention.
| n anot hewoaspa®bg3et he i nvention relates to treatnent offCmagatizwe143ynpt ons
of schi zophreni a by adm ni stering 2
(2S,3R)-N-(2((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct - 3-

yl ) benzof ur an- 2- car boxam de or a pharmaceutically acceptable salt thereof
to a patient in need thereof. I n anot her aspect, the invention rel ates
to the treatnment of residual phase schizophrenia. Various terns used
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(2S, 3R) - N ( 2( ( 3- DYPIIRIASAS) FELFHGTY - 1 azab| cycl o[ 2. 2. 2] oct - 3-yl ) benzof ur an- 2-
car boxam dee. or aA\ndeannaofachlaclatelraptlamept abl e salt thereof,
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Schi zophrenia Battery (CogState, New Haven, CT), and was well tol erated.
The trial is Study Nunber PRO 05619- CRD-001, incorporated herein bel ow.
The statistically significant and qualitatively simlar effects favoring
(2S, 3R) - N- (24( 3-

pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct - 3-yl ) benzof uran- 2- car boxam de or a
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Compound A

(2S,3R)-N(2((3-Pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct - 3-yl ) benzof uran-2-c
ar boxam deoQCmessad A) is a highly selective, full agomcstusati2zioka7a7 NNR
receptor with a remarkably | ow EC50 (8or activation) value and a good
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concentrations. 1. Scal abl e synthesis of

(25,3R) -N-(2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct - 3-
Abenzombtaﬂdlﬁdlwd h@xam‘diereatment whRathet icisltisgir fsstrprésehiatiors brepeexaaerpatian df hei r
arrenabllt C ctip r cki bility to be
scal edl |rs Ptoa vgrulrln g" rreeaugo%étn%lpﬁg{sg#%lg?g&g?@er%@c%ggkéor%r eagent

ex pensballudnnatiqneuharkemdllstoupn@m thinking aedhdistorbaneesdn bekayias aad faetingss This

(ther i S s of
(25, SRR (3 PRt Ryt b oS P 0, BEippieee Sufurhe

yl )beni!ﬁd@f‘é{n 2- car boxam de descri bed herein has been used to produce

ki | ogram quawy édtll/@ﬁh&‘ce ofBieaNrieds is Lﬁﬂéilytfdﬂlewé@ﬁibﬁm&’dual plask] THiSrekidy been

d h I
oyt hoth@t Ptigds e b B TpRE A BupE it trSigbat phase B8 5768 o (2.
(( 3- py mpghiirmeh?) mmd:léljdn):tlolurmzaibnwy&:d:@ﬁrﬁorg Vitjile psyatrotic smmtoras]may persist into
st er eoggl rs&&aavﬁnés%dmstpggﬂ.t ﬁé ﬁﬂgorfn emkéwlob@eryaebmm@d byL A sflehd vative

(reductive am hation etone The synthetic sequences
repor t @fledhas exnerigneed rdeaen ihe agtivel F&‘BF% Taﬁ@ "ag@ﬁhva@ﬁvmﬂf@g?easw gfthe

Fgrsl glRféﬁduQrtﬁwase from oné bbrsoﬁ’ (A hakti SemeihdiPalidls ivarfasctioh extremely well while

N-(2
azabi ctF (rﬁ%‘gez‘j‘g%'f’e@h()]’ %EHE‘%%"SF aht B0 aeliRRNRsaPeopipMaY be listiess, have
2012/ Oﬁeﬁﬂééﬁ%ﬂﬁﬂﬁgﬁﬁcﬂ)ﬁé_w}iﬁ!d@wn The symptoms in this phase are similar to those
(2S, 3R, M dAtadr tFX I Po%tmél)pngéeh}ﬂh&e ﬁg\fétﬂe%X?\L V\h% t%ng]bgfbtre ?he*}'gtgﬁle uran-2-c
ar boxam de as 8 an anor phous P ver imted water
sol ubi fav ¢ nowe\pfqr@enma@%emerlenqeéaﬁwm Huwaﬁ ih"fPWB? g‘%fﬁP'@ “athécwwfﬁf@ aci ds

t o makehaGeetdhdladiveid iBHee bl MiceS 8¢ ﬂiasve HEPW n*b?é’@pl&méﬁl GAbriaHAkNg hexiduafl

propertiés that are advant a%ﬁous g C{g ‘?tl on of_pharnmaceuti cal
conpos SYTRHRES May dGRASRgVHIG2 'Httolﬂf'\”rf"frb’li’"?‘ R S G N ?fSF' SR AV ol ubility,
and st phadel tt)sthé?ébréhfploﬁtbmtﬂm toyavofd relbpsesa:lytfeuowingtthepn;eseﬂ:edureamneaant| on can
vary. e Its described herein
are foFH{arﬁntlyt'Hsg “}’gpcrgél)gﬂaé@% oc?rggtg{&g’:’fu@yr%% éli{\ﬂensp%h “occl ude sol vents
that are pr Bsf@rﬂncell;rma@ toMarddret ﬁiatMe(tme'FbGB' Isguge insh¢gative Gympledukrialss

hﬁdr at e3ni2shridBhIeER! 2084 &hdAbuyiRbY EROLSIOFEH by ARmisigtaient relative to
( 2S, 3RPORMERigreiYethedoiRaiophiseyRp1n Negatiys Sypeion) bias. Seaigerhseni? BYIE%of ur an- 2- ¢

ar boxanoee. The nmet hod for preparing the salt forns can vary. The

preparati on_of
pyridinyl) m.g?%}]g?szt |°c?§rsfe(°f§wf sfiderger?ralﬁy) rbvé’H?% UraR-s 3¢ actlve gisaer%ode sal t
forns glea@r\athl rgsidval phases of Mpairment heyvaeneepisodes. Hhe extent Cér%ﬁmt@t impaIrgentt he

free b% s (v?e%n so%é@tﬁ'i@l the initial years of the disorder although may possibly
pyridiny E?él i azaggzzycl o[ 2. 2. 2] oct -y3-yl ) benzof ur an- char boxam de in a

sui tablbéc%‘aﬁ vmevwetqw'am;d?taf Phases ofdhe Waess. sol ution of an acids in a
sui tabl e sol Vent (iia) COCEwMIgARhe)FrHSEIMvmgan t solution, if necessary

t t t i t.abl tt

(0, cauSe P BRI 8hd s e bR bR ArRl SRR Ay 10 cause
sol ventsctazulbhreapﬂajtadngnls;etlﬂlga(r?SﬁRé-}bb(Z((la ryyidoy!)setbp)-( iazdlicyclabidi2.gloct-3- filtering
and col| @&{zbﬂn%ntéﬂ%rsﬁém idd & lthace &% 2117 bbbl ineredt Ab Walielintnecol ut &

concen at 1 on erature enp can var Representative sol vents

that caieress UWWQP%F%&‘F‘%'”&?"‘P@&?'?@%H‘ltrqaﬁﬁeﬂt Cfégélft'b’ef’b?f%"?%tf‘l ude,

W t hOUtschtdﬂ'lEéMd Mmpﬂvh@@écutlwmﬂaﬁﬂﬁ In bmr‘éﬁibbdﬂ{efﬁﬂw invendieh alees et hy|
acet at sui tabl e IEhar maceutical ly

ccept TaPEreacotiig drsteReion iy ashinoPRENE S amrey o meatre BARRTEECChi ori b,
brom de, sulfate, phosphate, and nitrate; organic acid addition salts such
as acetate, galactarate, propionate, succinate, |lactate, glycolate, nalate,
tartrate, citrate, naleate, funarate, nethanesul fonate, p-toluenesulfonate,
and ascorbate; and salts with am no acids such as aspartate and gl ut anate.
The salts may be in sone cases hydrates or ethanol solvates. Representative
salts are provided as described in U S. Patent Nos. 5,597,919 to Dull et
al., 5,616,716 to Dull et al. and 5,663,356 to Ruecroft et al, each of
which is incorporated by reference. Salt screening for the free base

(25 3R) N—(24(3 pyr|d|nyl)nethy1 1-

o o . ~ I T Y o ] 2 1. R o



O her suitable methods for adm nistering the conpounds of the present
invention are described in U S. Patent No. 5,604,231 to Smth et al., the
cont ent s WO 2odvv®bs3ar e hereby i ncorporated by reference. PCT/US2012/02BM2
enbodi mrent of the present invention awd as will be appreciated by those
skilled in the art, the conpound of the present invention may be
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I nd_t het case of ther apmg'?qng?_rnﬁmt hn'hohjetsi_: $htE}4\mvEmalbr\Osy(r:]hot her apy and
medi cati on effective than medi on.alone {ho sane
study not ed%ﬁﬁ%ﬁ\ﬁ@&ﬁmr ?yi)BVY'yf)ﬂﬁ%Z%‘écq?{g?' °°§'81¥§ 6?'{28{"&3 \Ogggrk%)g?@g?i on).
The t hroee phaimaceytjselly aatepslye kalstheieaf, (25:3R)apy2-gBeyriimimatial- t her apy

f ' o LEALE: : - hought d
( ocusea§a&§tcfog.%gga§t-é§ﬁgﬁl}4%§m 2 &%}F%{d\é,e.stdgs&@ga, ihdIAIESReneds dhought s an

thi nki ng patte er per sona er apy ocuses ‘on current
rel at i oHBsthesis Jn USo PateatiNe gt 1898 4previpehi publighadasRubbsatien NReY8py has shown

t he MosigoHesE286 AlY) aR@ R gaRTIraQRnid ddicitdiis Bts. ¢t NON6DBEB5RABRECIf whicht he
present invention In s a_.conbination of (2S,3R)-N(24(3-

I | ude
pyri di iF Sul%t"ﬁ?fP‘?r??-dg‘féFJ? RY/W&fEEe2. 2] oct - 3- yI ) benzof ur an- 2- car boxani de or a
phar maceut i ¢z8,8R)-8(2€ppalidisy! pattyl)t harabisfclofR 22])at8-yh benzofusars 2rpoaribexamnide|
t her apy, r . N b lipy£d al one
or 1 ' agnamaciEafirHROuEE sl wbie Raabg MR NI BRI LS
phar mad&uryridiayhrgetay:-1-azabigyelet2s2. Aagt-Hy)bamralpaL<Atex@BiyeChdr or separately

and, V"ﬂﬁ\'a{nf'i’éi::g}:tmaw SdceptaBIERak Hefdoy ha(ﬁg‘ﬁ&d&% § pradlinRBl MBJeIHSITHEMEy Bhd Waseousl y
or sequentli a

in any order. The anpunis of the conpoundg or, agents and
the rel9NPPPY ‘f’éh‘f"ﬁ&e‘b‘% PRARA hirietsaPsaY Y FneRs: Wiy éﬂ%ﬂ?ﬁg&r%‘f&to achi eve
the desired therapeutic effect. The adm nistration in conbination may be by
adm ni stration concomtantly in: (1) a unitary pharmaceutical conposition
including multiple conpounds; or (2) separate pharmaceutical conpositions
each including one of the conpounds. Alternatively, the conbination may be
adm ni stered separately in a sequential manner wherein one treatnent agent
is admnistered first and the other second or vice versa. Such sequenti al
adm nistration may be close in time or renote in tinme. The conpounds of the
present invention nay be used in the treatnment of a variety of disorders
and conditions and, as such, the WD 2012/099836PCT/ US2012/ 021472 12
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providing protective effects against a particular disease, disorder, or
condition as well as anelioration of the recurrence of the disease,

di sorder ,wonroomes3si on. Thus, in anot her aspect, the inpemtuseon2penv: des a
met hod for treating a subject having &r at risk of devel oping or
experiencing a recurrence of a NNR or nAChR nedi at ed di sorder. The
conpounds and pharnaceuti cal conpositions of the invention may be used to
achi eve a beneficial therapeutic or prophylactic effect, for exanple, in a
subject with a CNS dysfunction. As noted above, the free base and
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severit o t
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active phase. It is therefore inportant to try to avoid rel apses by
followng the prescribed treatnment. Currently it is difficult to predict at
the onset how fully a person will recover. The npbst conmon course of the

di sorder generally involves nunerous active phases of illness with residual
phases of inpairnent between episodes. The extent of residual inpairnent
often increases between episodes during the initial years of the disorder

al t hough may possibly becone | ess severe during the | ater phases of the
illness. Ref erence is nade to Marder et al., Methodol ogical Issues in
Negati ve Synpton1TriaIs Schlzophrenla BuIIetln 2011 and Laughren and
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17 Pall adium on carbon (1.6 g) was added and the m xture was shaken under
25 psi hydrogen for 16 h. The m xture was filtered through di atonaceous
eart h, amsothe/medzéent was renoved fromthe filtrate byPcottsey2eyapDrati on.
This provided crude 24(3-pyridinyl)nmethyl)-1-.

azabi cycl o[ 2. 2. 2] oct an- 3- one- hydrochl oride, as a white gum (20 g), which
was subsequently treated with 2 M sodi um hydroxide (50 nL) and chl oroform
(50 mL) and stirred for an hour. The chloroform | ayer was separated, and

t he agueous phase was treated with 2 M sodi um hydroxide (-5 nL, enough to
rai se tcbmo;palrhna@oﬂé)bhaamdcemtallyateai)taﬂnmumré‘nﬁdbwrgmhboBotdeve(rQEonstd)eredT hi s
aqueoufsoegr xtulcabyé/a e%fféé'tc?rgats%%tw ép%&h& oroform (3 x 10 nL), and the conbi ned

chl oro ract S drous magnesi um sul fate) and
concentr at edihebyff cagy af @Se'ﬁiﬂ‘bfb(t@ ledlﬁvh@ethélﬁtﬂaebl(iymﬂig? 2jeat3di ssol ved in

warm etyh@énzéfﬁ?aﬂ-ﬂl&rb&'aﬁ'n d%QQlae[ﬁ\aFrﬁ‘ac‘é&caTﬁgcc‘é/ﬁﬂaB@ s%ﬁ’kHe@edf@éalflét hkgated of f,

washed " wth a smal tion of et her and Concentratlon of

the fi lsyPetp@s@pd 9‘1%“)6"6133’"19@"!56? ﬁﬁmaf%ﬂbéﬁ@dmﬁue&meﬁaa@te lagk HeBeicbd a
second agjpRAl anfipsRAdtics @porythesdlredidus sf(rﬁﬁ&ﬁns\wscmﬂbbmeﬁﬁd Because these

bj c [ d
i ey T
13. 9 mpod-inoibid leve} offiebdiiancd n¢v Geatingnt forttiese syimptaogreiills avagioraddet needl Tvis
sol uti %@ecpﬁaszﬂe@ﬁ r%bfﬁ&édj% th8 l\ﬁl@lh‘?ﬁm&& tzér MaTrcd ﬁ‘utm (Neuéft&rﬁln §ttdl rring at

anbient te rature n, his mxture was treated w t solid

anmoni 2894 £804)1@her "@jt'at':\!6$wlﬁ'?’rbfl°§’d aggdepyc and; rPQW'ﬁQWaﬁHBP%GB'%ﬁ?’dﬁ anbi ent
t enper g Wolo; Mardecet a0 diodn), %Mae@dwgéawdﬁé dsAQﬂauaﬁreg,anazeanmmhp was added in

ortions. on s th t|r |ent te ur ni ght
gnd term na?%xﬂgﬁﬁkb%i“t“ c{t%eﬁ’ ? ﬁg‘aaﬂg’h %ﬁsr}aégéﬁ{grﬁ -
parti t iatpheT NDEt reespitorin Mbsmdtmm fvydommlveley:{ﬂlr&tnmh_)n sshidogéroa.oT lnat woieRtal rrL) )

The 2048 ‘éﬁ%do"i%ﬁ’%}/ﬁ’.aegnn%%h?g%lggfé’@hszFrﬁ r\%%?&fﬁh(e%gah%)rg\lﬁg LfQnbi ned

organic fumsulfate d and cohcentrated. This

| ef t 2.(2%3y- r&f(wéwwwwmﬁthv@awaawml%ﬂglqcﬁraryaa@r@efuwana? caRexanidRIcd was a
1:9 m %Wn%c@utuchl%c@érﬁaﬁ@gaﬁ thafesf, Mak BRSotivétl 208 By WalclRichr A6dedih whith a

O SeRant AR SS! DR stoni b RaTsieS SERER Kytaebfmanbrs Iolnpet ol

Di - p- tojou&))EanDothbtrﬂademmtﬂ doc(%chBmgasﬁéh Batmasl of smbampachlha:l(FteEdmastenred

sol uti Qp %f?sgrude 3-am no-2- ((3-pyridinyl)nethyl)-1-azabicycl o[ 2. 2. 2] oct ane
(6.00 g, of 1:9 cis/trans) in nethanol (20 nlL). After conplete

di ssol uti on!l- €émepeynshr sol uti on was then concentrated to a solid nass by
rotary evap@ﬁ@&érﬁﬁbun%ﬁhéerés@nMﬁ&en%rﬁ.aQisy@ﬁ) N@ (- mrmﬁwmbﬁqwnnt of boiling

met hanol (-5 The sol ution was cool ed s irst to apalent
tenperé?@ﬁ'%/ckO@ ?]°°tt:11)é)r?ef‘%ﬂf“@"ﬁ céfb%ﬁngﬁdef’ﬁeﬁ%ﬂtg‘;/a%@mg@ PYH 2 The

pr eci piphatrdestzblly awgeptaé kaicfoats byCamppuhdA. filtration and recrystallized
from5 nL of nmethanol. Air drying left 1.4 g of white solid, which was
partitioned between chloroform (5 nL) and 2 M sodi um hydroxide (5 nL). The
chl oroform |l ayer WD 2012/ 099836PCT/ US2012/ 021472 18 and a 5 nmlL chl orof orm
extract of the aqueous | ayer were conbined, dried (anhydrous sodi um

sul fate) and concentrated to give a colorless oil (0.434 g). The
enantioneric purity of this free base was determ ned by conversion of a
portion into its N-(tert-butoxycarbonyl)-L-prolinamde, which was then
anal yzed for diastereoneric purity (98% using LCVS. The not her
liquor fromthe initial crystallization was nade basic (- pH 11) with 2 M
sodi um hydr oxi de and extracted twice with chloroform (10 nL). The

chl orof orm extracts were dried (anhydrous sodi um sul fate) and concentrated
to give an oil. This amne (3.00 g, 13.8 nmol) was dissolved in nethanol
(10 nm.) and treated with di-p-toluoyl-L-tartaric acid (2.76 g, 6.90 mmol).
The m xture was warned to aid dissolution and then cooled slowy to -5C,
where it remai ned overnight. The precipitate was coll ected by suction
filtration, recrystallized fromnethanol and dried. This left 1.05 g of
white solid. The salt was converted into the free base (yield = 0.364 g),
and the enantioneric purity (97% was assessed using the prolinam de

met hod, as descri bed above for the other enantiomer. Trans enantioner A of
N-(2((3-Pvridinvpmet hvl)-1-azabi cycl of 2. 2. 2] oct an- 3- v1) benzof ur an- 2-

car boxanni de Di phenyl chl orophosphate (0.35 nL, 0.46 g, 1.7 nmol) was
added drop-wise to a solution of benzofuran-2-carboxylic acid (0.28 g, 1.7
mol ) and triethylamne (0.24 nmL, 0.17 g, 1.7 nmol) in dry dichl oronet hane
(5 nmL). After stirring at anbient tenperature for 30 mn, a solution of
(28 3R) 3 anlno 2((3 pyr|d|nyl)nethyl) 1 azablcyclo[z 2. 2]octane (0 337 g,
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(2S, 3R) - 3- Am no- 24( 3- pvri di nvpnet hyl ) - 1- azabi cycl of 2. 2. 2| oct ane

di -p-toluovl-D-tartrate salt Water (46.25 L) and sodi um bi car bonat e
(4.35 kg,wbhoR/mved3y were added to a 200 L flask. Upon cecplist@2desiSDl uti on,
di chl oronet hane (69.4 L) was added. (2S)-24(3-

Pyridi nyl ) met hyl)-1-azabicycl o[ 2. 2. 2] oct an-3-one di-p-toluoyl-D-tartrate
salt (11.56 kg, 19.19 nol) was added, and the reaction m xture was stirred
for between 2 min and 10 min. The layers were allowed to separate for a
mnimumof 2 mn (additional water (20 L) was added when necessary to
partition the | ayers). The organic phase was renoved and dried over
anhydrous sodi um sul fate. Di chl oronet hang 4.7 L) was added to the
remai ni ng aqueous phase, and the suspengion was stirred for between 2 mn
and 10 min. The layers were all owed(Ot epargte for WO

2012/ 099836PCT/ US2012/ 021472 P nih and 10 m n. Again, the
organi ¢ phase was re | anhydrous sodi um sul fate. The
extraction of the aq
one nore time, as abg anpl esllof each extraction were submtted for
chiral HPLC anal ysis. .'GQiuﬁDsulfate was renoved by filtration, and the
filtrates were concentrated t¢ obtain

(2S)-2((3-pyridinyl)nethyl)-1{azabi cycl o[ 2. 2. 2] octan-3-one (4.0 kg) as a
sol i d. The (2S)-2((3- i nyl ) met hyl ) -1-azabi cycl o[ 2. 2. 2] oct an- 3- one
(3.8 kg) was transferred t an 100 L glass reaction flask, under a
nitrogen atnosphere, fitte a mechanical stirrer and tenperature
probe. Anhydrous tetrahydro n(7.24 L) and (+)-(R) -anethyl benzyl am ne
(2.55 L, 20.1 nol) were added. Titaniun(lV) isoptgpﬂé&QﬁA(6.47 L, 21.8 nol)
was added to the stirred reaction m xture over a period. The reaction

was stirred, under. a nitrogen a her.e m.piqumqQf 12 h.. Ethanol
(36.17 L) ﬂ%d‘é‘g({&o'g %’Hg‘yﬁ@s‘i‘{’rﬁ%z 'S%’F(?%?S]‘Fﬁtéﬁ}"gg;?&&%’ﬁ”‘%1"3?{*{??‘8 s

cool ed (Campmind ) isSehighiy delsctive Lfioll bgondshgiche de NNR re8ertar, withGa rémaniapiywaves added

i n portd-on 2P i e ' dition took
sovor ol o £ Rl 9ehBnt S3fbl Ak AN EERleh R3iihg iy (qdesadlc £ 7"

m ni murahddition), tproviding frectienal @aovia averd kreadenas oHberepedisalyissf! conpl eti on of

t he reaghdepfations. | ndi cated by | ess than 0.5% of

(2S)-2-((3-pyridinyl)nethyl)-1-azabicycl o[ 2. 2 2] octan-3-one ining), 2 M
sodi um hydr ﬁx?‘iféatiqgg’@gei% M%@ﬂ@éﬁ&y{'ﬁéy%‘k&!b -%gg'_cgﬂﬁ%e-ggi%-?- a

m ni Mupl)bénzbfurahs2-cafbexansidet i on m xture was filtered through a bed of
Celite(r)545_Ln I nel, .T i) < i 4h et hanol
(15, 25 1) EAWCSPef 88pd VLR et alfeiabliy b GRS Hp IREaIBRIAE i L NoEE
concentlacking indhsir ability & e scatedrup far 2 vasigly of 0eRspng) lingdsslingesatety enncenasRagaMi pped
W th a gRGRaMNiGEl wdrklup 8F p@itatiRATRAERI EnBrgalitheHNsBhamits oPRIhéticeS, BRG Pher e.
Water (1. L) was added, and the m xture was cooled to OC 5C 2 M

Hydr ocHE3FIPYigldi d (24 L) was added to the mixture to adjust the pH of the
m xture to Phe dynthdir o129, BRENVRY 3 iphadiny)iviethye d-akaticyalo[@. nRJott8-of 10 min, and
2 M sodj.um_hydr oxi d 241 S ' ' :

it o VPP ket desk Rttt Ko AR UL EAIMRE dfarliuafiiel BE
agqueousnaitiat @ndihe @ripopeiteeaolipnshhaye dheroeashes ¢ ne NMuli-klogmnpalg)in highe or gani ¢
phasesywﬁie dried over anhydrous sodiumsulfate (2.0 kg), filtered, and
concentrated to give (ZS,SR)iN—g(lR - phenyl et hyl ) - 3- am no- 24( 3-

pyri di nyl ) méb®i§eaabje synfiesisivtifzes SpY. the drgetcigeclptpng aggrermuzabinkaions @) .

Theb_( 2Q(W)igihg(fg&my-pbﬁbsdyelbmd.a]ofaaﬁmoneya?ﬂ(tsez gtysréodflagﬁw rezfubtjdn) of the .
azabicygl o octane. was transferred to.a eq ped wit
a nmec héﬁ}'ﬁ'%leﬂymehyg?m'ﬁﬁHn'P%ﬁ%révraﬁ\feu&ed’uﬁﬁjvoebaem ITRtg} éfetlﬁe %%@‘r’%é get%r?bes' pﬁ'léefe. Wat er
(4. 8 L)symthsticagdeehcesrepottérbheareinraré regdiiyi scalable and evajd ohrethatograpiic 5C.
ConcentF{gﬁﬁcggor{ydr ochloric acid (2.97 L) was slowy added to the reaction

fl ask, 'keeping the tenperature of the m xture bel ow 25C. The resulting

sol uti on wad¥ltRrapamtiep efSaly formsof|(29.aRLN (43 mysgiovhBRtHIf ng et hanol (18
L), equizRmegcivi2idnr]actRgingstzeflran 2Radlbkari@P836PCT/ US2012/ 021472 22 stirrer,
tenperature probe, and condenser under an inert atnosphere. To the flask
was added 10% pal | adi um on carbon (50% wet) (311.1 g) and cycl ohexene
(14.36 L). The reaction m xture was heated at near-reflux for a m ni mum of
12 h, and the reaction was nonitored by TLC. Upon conpletion of the
reaction, the reaction m xture was cooled to below 45C, and it was filtered
through a bed of Celite(r)545 (1.2 kg) on a sintered glass funnel. The
filter cake was rinsed with ethanol (3 L) and the filtrate was concentrated
to obtain an aqueous phase. Water (500 nlL) was added to the concentrated
filtrate, and this conbi ned aqueous | ayer was washed with nmethyl tert-butyl
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7.18(m J =7.8, 6.9, 1.0, 1H), 7.14(d, J= 8.1, 2H), 7.09 (s, 1H), 6.99
(dd, J =7.9, 5.1, 1H, 4.05 (m J =7.7, 1H, 3.74 (m 1H), 3.47 (m 2H),
3.28 (m wb2o129286(m 1H), 3.15 (dd, J = 13.2, 4.7, 1HpCTARISO®200d2) =
13.2, 11.5, 1H, 2.19 (s, 3H), 2.02 (8n 2H), 1.93 (m 2H), 1.79 (m 1H.
13C NWR (126 WMHz, D20) 6 157.2, 154.1, 150.1, 148.2, 146.4, 145.2, 138.0,
137.0, 130.9, 128.2 (2), 126.9, 126.8, 125.5 (2), 123.7, 123.3, 122.7,
111.7, 100.7, 61.3, 50.2, 48.0, 40.9, 33.1, 26.9, 21.5, 20.8, 17.0.

Sanmpl es of this material were converted into Conpound A free base (for use
in salt sel @st3R)M- gMBiPQﬁc)ln)h))yhetrryea—bmycloisz]aqwamlmnwdaumdaymhxamwde and

extractio vmth chl or of Th h oraform left an
of f -vvhiafg 68 12 anﬁ"Té‘Qf‘?ﬁB‘&YV&'% ?&\{'%% %%t/ﬁ?gm%'mg ?hé:{?ée ar gﬁ' eristics:
Posi t i veact with Iadtlemorgmpra@y ofg@n[caelds to makergertain maddlttqnmm tha0mveHz, DMBO- d6)
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to Assess Efficacy, Safety, and Tolerability of
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covers all necessary domains in around 35 mnutes - a benefit when working
with patients suffering fromschizophrenia. The user-friendly test battery
al l ows for non-expert adm nistration on standard conputer equi pnent, which
reduces costs and increases efficiency. The tasks utilize cul ture-neutral
stimuli, which ensures that they can be inte6rated into clinical trials al
around the world regardless of culture, ethnicity and soci oeconom ¢ status.
The test battery has high test-retest reliability, which ensures quality
data. WD 2012/ 099836PCT/ US2012/ 021472 28 Table 1 - The CogState
Schlzophrenla Battery Donaln CogState Task Task Descrlptlon Speed of
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"I's the card red?" A playing card is presented in the center of the screen.
The card wDl2b124d9pgs6over so it is face up. As soon as it Pdoas2tiniosisrhe

subj ect nust deci de whether the card 10s red or not. If it is red they
shoul d press "Yes", if it is not red they should press "No". Wirking Menory
One-Back The pre-task on-screen instructions ask: "Does the face up card
exactly match the one before?" A playing card is presented face up in the
center of the screen. The subject nust decide as each card is presented
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protocol (see hereinafter - the Protocol) defined a p05|t|ve out cone on
GW.T as superiority (one-sided p-value <0.10) for the

(2S, 3R) - N- (24(3-pyridinyl)methyl)-1-

azabi cycl o[ 2. 2. 2] oct - 3-yl ) benzof ur an- 2- car boxam de pharmaceutically
acceptabl e salt dose group as conpared to the placebo dose group after
adjusting statistically to account for 3 nultiple conparisons (at Weks 4,
8, and 12 to evaluate the 3 doses). In the trial, the results on GWT
met the pre-defined success criteria (adjusted p-value = 0.054), as well as
at tmo of the tr|aI 'S t hree neasurenent dates (at 4 meeks unadjusted
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Table 2 provides the results of primary, secondary, and CogState anal yses
of the total popul ation (tobacco users and non-users). Table 2. Results of
Primary, wWecordmssgeand CogSt at e* anal yses, total popul aPCcorusgeiebacicnd users
and non-users) TASK WEEK 4** WeEK 8**1IVWEEK 12** GW.T | og (10) transforned

0.05 (0.02); p = 0.018 0.02 (0.02); p = 0.131 0.04 (0.02); p = 0.041 SANS
0.78 (1.18): p = 0.255 1.71 (1.44): p = 0.118 3.70 (1.68): p = 0.015 CG - |
0.15 (0.09): p = 0.049 0.08 (0.12): p = 0.253 0.15 (0.14); p = 0. 150

SA-Cog 0.05 (0.28); p =0.428 0.01 (0.36); p = 0.491 0.66 (0.39); p =
0 046 Mfedicatiors f&&cﬁ@o&ﬁéma ﬁ\cEndQ\gﬁﬁﬁnotQmﬁ’éd (oOAﬂﬁbrache (-Atﬁhfﬁ@oz@nl)l (0.09); p

= 0. 4S(i)clozagme) l.Geodon (Z|pra(5|done) kis%erdal (resperldone) §L-r‘oquelcza etlaplney or Zyprexa
(olanzapine), or one or more new agents including but not limited to D2/5-HT2 antagonists such
as iloperidone, DU 127090, or ORG 5222, D3 antagonists such as DTA 201A, neurokinin-3
antagonists such as osanetant, or another agonist of the nicotinic a7 receptor such as
MEM3454.

Although an important element, medication is not the only treatment used for
schizophrenia patients. Many patients and their families choose supplemental therapies (these
can include psychosocial or cognitive therapy, réhabilitation day programs, peer support groups,
nutritional supplements, etc) to use in conjunction with their medications. In certain severe
cases, some patients also respond to electroconvulsive therapy (which has been shown to be
safe and effective) or transcranial magnetic stimulation (TMS). These additional may help a
person manage depression, social interactions, school, work, and the components for a full life.

In the case of therapy, some research has shown that psychotherapy and medication
can be more effective than medication alone (however, the same study noted that
psychotherapy alone was not a substitute for medication). The three main types of psychosocial
therapy are: behavioral therapy (focuses on current behaviors), cognitive therapy (focuses on
thoughts and thinking patterns), and interpersonal therapy (focuses on current relationships).
For schizophrenia, cognitive-behavioral therapy has shown the most promise in conjunction with
medication. Another aspect of the present invention includes a combination of (2S,3R)-N-(2-((3-
pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-2-carboxamide or a pharmaceutically
acceptable salt thereof with one or more supplemental therapy.

The compounds of the present invention may be employed alone or in combination with
other therapeutic agents. Such a combination of pharmaceutically active agents may be
administered together or separately and, when administered separately, administration may
occur simultaneously or sequentially, in any order. The amounts of the compounds or agents
and the relative timings of administration will be selected in order to achieve the desired |
therapeutic effect. The administration in combination may be by administration concomitantly in:
(1) a unitary pharmaceutical composition including multiple compounds; or (2) separate
pharmaceutical compositions each including one of the compounds. Altemnatively, the
combination may be administered separately in a sequential manner wherein one treatment
agent is administered first and the other second or vice versa. Such sequential
administration may be close in time or remote in time. The compounds of the present invention

may be used in the treatment of a variety of disorders and conditions and, as such, the



Conposite score 0.838 p = 0.821 p 0.326 CogState 0.007 (0.015); 0.006 (
0.014) 0.002 ( 0.015) Detection p = 0.693 p = 0.650 p = 0.567 CogState -
0. 005 ( OwWOD20)2/099836. 014 ( 0.012); 0.017 ( 0.011); | demcirfuse@bioord7p =
0.311 p = 0.111 p = 0.063 CogState - 2.008 ( 0.019 ); - 0.024 ( 0.019);

0.019 ( 0.020); 1-Card P = 0.660 P = 0.899 P = 0.841 Learning

compounds of the present invention may be used in combination with a variety of other suitable
therapeutic agents useful in the treatment or prophylaxis of those disorders or conditions.

The appropriate dose of the compound is that amount effective to prevent occurrence of
the symptoms of the disorder or to treat some symptoms of the disorder from which the patient
suffers. As noted, by "effective amount”, "therapeutic amount" or "effective dose" is meant that
amount sufficient to elicit the desired pharmacological or therapeutic effects, thus resulting in
effective prevention or treatment of the disorder.

When treating a CNS dlsorder such as schizophrenia, an effective amount of compound
is an amount sufficient to pass across the blood-brain barrier of the subject, to bind to relevant
receptor sites in the brain of the subject and to modulate the activity of relevant NNR subtypes
(e.g., provide neurotransmitter secretion, thus resulting in effective prevention or treatment of
the disorder). An example of prevention of a disorder is manifested by delaying the onset of the
symptoms of the disorder. An example of treatment of a disorder is manifested by a decrease
in the symptoms associated with the disorder or an amelioration of the recurrence of the
symptoms of the disorder. Preferably, the effective amount is su‘fﬂcient to obtain the desired
result, but insufficient to cause appreciable side effects.

The effective dose can vary, depending upon factors such as the condition of the patient,
the severity of the symptoms of the disorder, and the manner in which the pharmaceutical
compositioh is administered. For human patients, the effective dose of typical compounds
generally requires administering the compound in an amount sufficient to modulate the activity
of relevant NNRs, but the amount should be insufficient to induce effects on skeletal muscles
and ganglia to any significant degree. The effective dose of compounds will of course differ
from patient to patient, but in general includes amounts starting where CNS effects or other
desired therapeutic effects occur but below the amount where muscular effects are observed.

The compounds described herein, when employed in effective amounts in accordance
with the methods described herein, can provide somé degree of prevention of the progression
of, ameliorate symptoms of, or ameliorate, to some degree, the recurrence of CNS or other
disorders. The effective amounts of those compounds are typically below the threshold
concentration required to elicit any appreciable side effects, for example those effects relating to
skeletal muscle or ganglia. The compounds can be administered in a therapeutic window in
which certain CNS and other disorders are treated and certain side effects are avoided. |deally,
the effective dose of the compounds described herein is sufficient to provide the desired effects
upon the disorder but is insufficient (i.e., is not at a high enough level) to provide undesirable
side effects. Preferably, the compounds are administered at a dosage effective for treating the
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secondary, and CogState anal yses in tobacco users.

CNS or other disorders but less than, often less than 1/5, and often less than 1/10, the amount

required to elicit certain side effects to any significant degree.

Most preferably, effective doses are at very low concentrations, where maximal effects
are observed to occur, with a minimum of side effects. Typically, the effective dose of sdch
compounds generally requires administering the compound in an amount of less than 5 mg/kg
of patient weight. Often, the compounds of the present invention are administered in an amount
from less than about 1 mg/kg patent weight and usually less than about 100 pg/kg of patient
weight, but frequently between about 10 Mg to less fhan 100 ug/kg of patient weight. The
foregoing effective doses typically represent that amount administered as a single dose, or as
one or more doses administered over a 24-hour period. For human patients, the effective dose
of typical compounds generally requires administering the compound in an amount of at least
about 1, at least about 10, and at least about 100 mg/ 24 hr/ patient. For humah .patients, the

~ effective dose of typical compounds requires administering the compound which generally does
not exceed about 500, often does not exceed about 400, and frequently does not exceed about
300 mg/ 24 hr/ patient. In addition, the compositions are advantageously administered at an
effective dose such that the concentration of the compound within the plasma of the patient
normally does not exceed 150 ng/mL, often does not exceed 50 ng/mL, and frequently does not
exceed 20 ng/mL. In one embodiment of the present invention, an effective dose is between about
1 mg and 50 mg in a 24-hour period.

Method of Using Pharmaceutical Compositions

As used herein, “intrinsic activity” or “efficacy” relates to some measure of biological
effectiveness of the binding partner complex. With regard to receptor pharmacology, the
context in which intrinsic activity or efficacy should be defined will depend on the context of the
binding partner (e.g., receptor/ligand) complex and the consideration of an activity relevant to a
particular biological outcome. For example, in some circumstances, intrinsic activity may vary
depending on the particular second messenger system involved. See Hoyer, D. and Boddeke,
H., Trends Pharmacol. Sci. 14(7): 270-5 (1993), herein incorporated by reference with regard to
such teaching.

As used herein, neurotransmitters whose release is mediated by the compounds
described herein include, but are not limited to, acetylcholine, dopamine, norepinephrine,
serotonin, and glutamate, and the compounds described herein function as modulators at the
a7 subtype of the CNS NNRs.

As used herein, the terms “prevention” or “prophylaxis” include any degree of reducing

the progression of or delaying the onset of a disease, disorder, or condition. The term includes
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amelioration of the recurrence of the disease, disorder, or condition. Thus, in another aspect,
the invention provides a method for treating a subject having or at risk of developing or
experiencing a recurrence of a NNR or nAChR mediated disorder. The compounds and
pharmaceutical compositions of the invention may be used to achieve a beheﬁcial therapeutic or
prophylactic effect, for example, in a subject with a CNS dysfunction.

As noted above, the free base and salt compounds of the present invention modulate
the a7 NNR subtype, characteristic of the CNS, and can be used for preventing or treating
various conditions or disorders, including those of the CNS, in subjects which have or are
susceptible to such conditions or disorders, by modulation of the a7 NNR. The compounds
have the ability to selectively bind to the a7 NNR and express nicotinic pharmacology. For
example, compounds of the present invention, when administered in effective amounts to
patients in need thereof, provide some degree of prevention of the progression of the CNS
disorder, namely, providing protective effects, amelioration of the symptoms of the CNS
disorder, or amelioration of the rebccurrence of the CNS disorder, or a combination thereof.

The compounds of the present invention can be used to treat or prevent those types of
conditions and disor&ers for which other types of nicotinic compounds have been proposed or
are shown to be useful as therapeutics. See, for example, the references previously listed
hereinabove, as well as Williams et al., Drug News Perspec. 7(4): 205 (1994), Arneric et al.,
CNS Drug Rev. 1(1): 1-26 (1995), Arneric et al., Exp. Opin. Invest. Drugs 5(1): 79-100 (1996),
Bencherif et al., J. Pharmacol. Exp. Ther. 279: 1413 (1996), Lippiello et al., J. Pharmacol. Exp.
Ther. 279: 1422 (1996), Damaj et al., J. Pharmacol. Exp. Ther. 291: 390 _(19‘99); Chiari et al.,
Aﬁesthesiology 91: 1447 (1999), Lavand’homme and Eisenbach, Anesthesiology 91. 1455
(1999), Holladay et al., J. Med. Chem. 40(28): 4169-94 (1997),‘ Bannon et al., Science 279: 77
(1998), PCT WO 94/08992, PCT WO 96/31475, PCT WO 96/40682, and U.S. Patent Nos.
5,583,140 to Bencherif et al., 5,597,919 to Dull et al., 5,604,231 to Smith et al. and 5,852,041 to
Cosford et al., the disclosures of which are incorporated herein by reference with regard to such
therapeutic teaching.

The compounds and their pharmaceutical compositions are useful in the treatment or
prevention of a variety of CNS disorders, including cognitive deficits and dysfunctions, age-
related and otherwise and attentional disorders and, in particular schizophrenia.

As noted, schizophrenia can be divided into three major phases: the prodromal state, an
active phase, and a residual phase. These phases tend to occur in sequence and appear in
cycles throughout the course of the illness. The residual phase is similar to the prodromal
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Palladium on carbon (1.6 g) was added and the mixture was shaken under 25 psi hydrogen for
16 h. The mixture was filtered through diatomaceous earth, and the solvent was removed from
the filtrate by rotary evaporation. This provided crude 2-((3-pyridinyl)methyt)-1-
azabicyclo[2.2.2]octan-3-one-hydrochloride, as a white gum (20 g), which was 'subsequently
treated with 2 M sodium hydroxide (50 mL) and chloroform (50 mL) and stirred for an hour. The
chloroform layer was separated, and the aqueous phase was treated with 2 M sodium hydroxide
(~5 mL, enough to raise the pH to 10) and saturated aqueous Sodium chloride (25 mL). This
aqueous mixture was extracted with chloroform (3 x 10 mL), and the combined chioroform
extracts were dried (anhydrous magnesium sulfate) and concentrated by rotary evaporation.
The residue (18 g) was dissolved in warm ether (320 mL) and cooled to 4°C. The white solid
was filtered off, washed with a small portion of cold ether and air dried. Concentration of the
filtrate to ~1.0% of its former volume and cooling at 4°C produced a second crop. A combined
yield 16 g (79%) was obtained.

3-Amino-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]octane

To a stirred solution of 2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]octan-3-one (3.00 g,
13.9 mmol) in dry methanol (20 mL), under nitrogen, was added a 1 M solution of zinc chloride
in ether (2.78 mL, 2.78 mmol). After stirring at ambient temperature for 30 min, this mixture was
treated with solid ammonium formate (10.4 g, 167 mmol). After stirring another hour at ambient
temperature, solid sodium cyanoborohydride (1.75 g, 27.8 mmol) was added in portions. The
reaction was then stirred at ambient temperature overnight and terminated by addition of water
(~5 mL). The quenched reaction was partitioned between 5 M sodium hydroxide (10 mL) and
chloroform (20 mL). The aqueous layer was extracted with chloroform (20 mL), and combined
organic layers were dried (sodium sulfate), filtered and concentrated. This left 2.97 g of yellow
gum. GCMS analysis indicated that the product was a 1:9 mixture of the cis and trans amines,
along with a trace of the corresponding alcohol (98% total mass recovery). '
(2R.3S) and (2S,3R)-3-amino-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]octane

Di-p-toluoyl-D-tartaric acid (5.33 g, 13.8 mmol) was added to a stirred solution of crude

3-amino-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]octane (6.00 g, 27.6 mmol of 1:9 cis/trans) in
methanol (20 mL). After complete dissolution, the clear solution was then concentrated to a
solid mass by rotary evaporation. The solid was dissolved in a minimum amount of boiling
methanol (~5 mL). The solution was cooled slowly, first to ambient temperature (1 h), then for ~
4 h at 5°C and finally at -5°C overnight. The precipitated salt was collected by suction filtration
and recrystallized from 5 mL of methanol. Air drying left 1.4 g of white solid, which was
partitioned between chloroform (5 mL) and 2 M sodium hydroxide (5 mL). The chloroform layer
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and a 5 mL chloroform extract of the aqueous layer were combined, dried (anhydrous sodium
sulfate) and concentrated to give a colorless oil (0.434 g). The enantiomeric purity of this free
base was determined by conversion of a portion into its N-(tert-butoxycarbonyl)-L-prolinamide,
which was then analyzed for diastereomeric purity (98%) using LCMS.

The mother liquor from the initial crystallization was made basic (~ pH 11) with 2 M
sodium hydroxide and extracted twice with chloroform (10 mL). The chloroform extracts were
dried (anhydrous sodium sulfate) and concentrated to give an oil. This amine (3.00 g, 13.8
mmol) was dissolved in methanol (10 mL) and treated with di-p-toluoyl-L-tartaric acid (2.76 g,
6.90 mmol). The mixture was warmed to aid dissolution and then cooled slowly to -5°C, where
it remained overnight. The precipitate was collected by suction filtration, recrystallized from
methanol and dried. This left 1.05 g of white solid. The salt was converted into the free base
(yield = 0.364 g), and the enantiomeric purity (97%) was assessed using the prolinamide
method, as described above for the other enantiomer.

Trans enantiomer A of N-(2-((3-pvridinv|)methyl)—1-azabicyclo[2.2.2]octan-3-§/l)benzofuran-2-

carboxamide

Diphenylchlorophosphate (0.35 mL, 0.46 g, 1.7 mmol) was added drop-wise to a solution
of benzofuran-2-carboxylic acid (0.28 g, 1.7 mmol) and triethylamine (0.24 mL, 0.17 9. 1.7
mmol) in dry dichloromethane (5 mL). After stirring at ambient temperature for 30 min, a
solution of (2S,3R)-3-amino-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]octane (0.337 g, 1.55
mmol) (that derived from the di-p-toluoyl-D-tartaric acid salt) and triethylamine (0.24 mL, 0.17 g,
1.7 mmol) in dry dichloromethane (5 mL) was added. The reaction mixture was stirred
overnight at ambient temperature, and then treated with 10% sodium hydroxide (1 mL). The
biphasic mixture was separated, and the organic layer was concentrated on a Genevac
céntrifugal evaporator. The residue was dissolved in methanol (6 mL) and purified by HPLC on
a C18 silica-ge! column, using an acetonitrile/water gradient, containing 0.05% trifluoroacetic
acid, as eluent. Concentration of selected fractions, partitioning of the resulting residue
between chloroform and saturated aqueous sodium bicarbonate, and evaporation of the
chloroform gave 0.310 g (42% yield) of white powder (95% pure by GCMS). 'H NMR (300 MHz,
CDCl5) 5 8.51 (d, 1H), 8.34 (dd, 1H), 7.66 (d, 1H), 7.58 (dt, 1H), 7.49 (d, 1H), 7.44 (s, 1H), 7.40
(dd, 1H), 7.29 (t, 1H), 7.13 (dd, 1H), 6.63 (d, 1H), 3.95 (t, 1H), 3.08 (m, 1H), 2.95 (m, 4H), 2.78
(m, 2H), 2.03 (m, 1H), 1.72 (m, 3H), 1.52 (m, 1H).

This material (trans enantiomer A) was later determined to be identical, by chiral
chromatogrphic analysis, to material whose absolute configuration is 2S,3R (established by x-

ray crystallographic analysis).

o+ (NI
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carboxamide

Diphenylchlorophosphate (96 pL, 124 mg, 0.46 mmol) was added drop-wise to a solution
of the benzofuran-2-carboxylic acid (75 mg, 0.46 mmol) and triethylamine (64 pL, 46 mg, 0.46
mmol) in dry dichloromethane (1 mL). After stirring at ambient temperature for 45 min, a
solution of (2R,3S)-3-amino-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]octane (0.10 g, 0.46
mmol) (that derived from the di-p-toluoyl-L-tartaric acid salt) and triethylamine (64 uL, 46 mg,
0.46 mmol) in dry dichloromethane (1 mL) was added. The reaction mixture was stirred
overnight at ambient temperature, and then treated with 10% sodium hydroxide (1 mL). The
biphasic mixture was separated, and the organic layer and a chloroform extract (2 mL) of the
aqueous layer was concentrated by rotary evaporation. The residue was dissolved in methanol
and purified by HPLC ona C.1 8 silica gel column, using an acetonitrile/water gradient,
containing 0.05% trifluoroacetic acid, as eluent. Concentration of selected fractions, partitioning
of the resulting residue between chloroform and Saturated aqueous sodium bicarbonate, and
evaporation of the chlorofO(m gave 82.5 mg (50% yield) of a white powder. The NMR spectrum
was identical to that obtained for the 2S,3R isomer. Since the immediate precursor of

_ this material (trans enantiomer B) is enantiomeric to the immediate precursor of 2S,3R

compound (trans enantiomer A), the absolute configuration of trans enantiomer B is presumed
to be 2R,3S. .
Example 2: Large scale synthesis of (2S,3R)-N-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]octan-3-yl)benzofuran-2-carboxamide and (2S,3R)-N-(2-((3-
pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-1-benzofuran-2-carboxamide p-
toluenesulfonate salt
2-({(3-Pyridinyl)methylene)-1-azabicyclo[2.2.2]octan-3-one

3-Quinuclidinone hydrochloride (8.25 kg, 51.0 mol) and methanol (49.5 L) were added to
a 100 L glass reaction flask, under an nitrogen atmosphere, equipped with a mechanical stirrer,
temperature probe, and condenser. Potassium hydroxide (5.55 kg, 99.0 mol) was added via a
powder funnel over an approximately 30 min period, resulting in a rise in reaction temperature
from 50°C to 56°C. Over an approximately 2 h period, 3-pyridinecarboxaldehyde (4.80 kg, 44.9
mol) was\ added to the reaction mixture. The resulting mixture was stirred at 20°C + 5°C for a
minimum of 12 h, as the reaction was monitored by thin layer chromatography (TLC). Upon
completion of the reaction, the reaction mixture was filtered through a sintered glass funnel and
the filter cake was washed with methanol (74.2 L). The filtrate was concentrated, transferred to

a reaction flask, and water (66.0 L) was added. The suspension was stirred for a minimum of
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2-((3-Pyridinyl)methylene)-1-azabicyclo[2.2.2]octan-3-one (5.40 kg, 25.2 mol) and

methanol (40.5 L) were added to a 72 L reaction vessel under an inert atmosphere equipped

with a mechanical stirrer, temperature probe, low-pressure gas regulator system, and pressure
gauge. The headspace was filled with nitrogen, and the mixture was stirred to obtain a clear
yellow solution. To the flask was added 10% palladium on carbon (50% wet) (270 g). The
atmosphere of the reactor was evacuated using a vacuum pump, and the headspace was
replaced with hydrogen to 10 to 20 inches water pressure. The evacuation and pressurization
with hydrogen were repeated 2 more times, leaving the reactor under 20 inches water pressure
of hydrogen gas after the third pressurization. The reaction mixture was stirred at 20°C + 5°C
for a minimum of 12 h, and the reaction was monitored via TLC. Upon completion of the
reaction, the suspension was filtered through a bed of Celite®545 (1.9 kg) on a sintered glass
funnel, and the filter cake was washed with methanol (10.1 L). The filtrate was concentrated to
obtain a semi-solid which was transferred, under an nitrogen atmosphere, to a 200 L reaction
flask fitted with a mechanical stirrer, condenser, and temperature probe. The semi-solid was
dissolved in ethanol (57.2 L), and di-p-toluoyl-D-tartaric acid (DTTA) (9.74 kg, 25.2 mol) was
added. The stirring reaction mixture was heated at reflux for a minimum of 1 h, and for an
additional minimum of 12 h while the reaction was cooled to between 159C and 30°C. The
suspension was filtered using a tabletop filter, and the filter cake was washed with ethanol (11.4
L). The product was dried under vacuum at ambient temperature to obtain 11.6 kg (76.2%
yield, 59.5% factored for purity) of (2S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]octan-3-one
di-p-toluoyl-D-tartrate salt.
(2S.3R)-3-Amino-2-((3-pyridinymethyl)-1 azablcvclo[2 2.2]octane di-p- toluoyl D-tartrate salt
Water (46.25 L) and sodium bicarbonate (4.35 kg, 51.8 mol) were ‘added to a 200 L
flask. Upon complete dissolution, dichloromethane (69.4 L) was added. (2S)-2-((3-

Pyridinyl)methyl)-1-azabicyclo[2.2.2]octan-3-one di-p-toluoyl-D-tartrate salt (11.56 kg, 19.19
mol) was added, and the reaction mixture was stirred for between 2 min and 10 min. The layers
were allowed to separate for a minimum of 2 min (additional water (20 L) was added when
necessary to partition the layers). The organic phase was removed and dried over anhydrous
sodium sulfate. Dichloromethane (34.7 L) was added to the remaining aqueous phase, and the

suspension was stirred for between 2 min and 10 min. The layers were allowed to separate for
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obtain (28)-2-({3-pyridinyl)methyl)—1-azabicyclo[2.2.2]octan-3-one (4.0 kg) as a solid.

The (2S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]octan-3-one (3.8 kg) was transferred
to a clean 100 L glass reaction flask, under a nitrogen atmosphere, fitted with a mechanical
stirrer and temperature probe. Anhydrous tetrahydrofuran (7.24 L) and (+)-(R)-a-
methylbenzylamine (2.55 L, 20.1 mol) were added. Titanium(IV) isopropoxide (6.47 L, 21.8 mol)
was added to the stirred reaction mixture over a 1 h period. The reaction was stirred under a
nitrogen atmosphere for a minimum of 12 h. Ethanol (36.17 L) was added to the reaction
mixture. The reaction mixture was cooled to below -5°C, and sodium borohydride (1.53 kg, 40.5
mol) was added in portions, keeping the reaction temperature below 15°C (this addition took
several hours). The reaction mixture was then stirred at 15°C £ 10°C for a minimum of 1 h. The
reaction was monitored by HPLC, and upon completion of the reaction (as indicated by less
than 0.5% of (2S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]octan-3-one remaining), 2 M
sodium hydroxide (15.99 L) was added and the mixture was stirred for a rhinimum of 10 min.
The reaction mixture was filtered through a bed of Celite®545 in a tabletop funnel. The filter
cake was washed with ethanol (15.23 L), and the filtrate was concentrated to obtain an oil.

The concentrate was transferred to a clean 100 L glass reaction flask equipped with a
mechanical stirrer and temperature probe under an inert atmosphere. Water (1 L) was added,
and the mixture was cooled to 0°C £ 5°C. 2 M Hydrochloric acid (24 L) was added to the
mixture to adjust the pH of the mixture to pH 1. The mixture was then stirred for a minimum of
10 min, and 2 M sodium hydroxide (24 L) was slowly added to adjust the pH of the mixture to
pH 14. The mixture was stirred for a minimum of 10 min, and the aqueous phase was extracted
with dichloromethane (3 x 15.23 L). The organic phases were dried over anhydrous sodium
sulfate (2.0 kq), filtered, and concentrated to give (2S,3R)-N-((1R)-phenylethyl)-3-amino-2-((3-
pyridinyl)methyl) )-1-azabicyclo[2.2.2]octane (4.80 kg, 84.7% yield).

The (2S,3R)-N-((1R)-phenylethyl)-3-amino-2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]Joctane was transferred to a 22 L glass flask equipped with a mechanical stirrer
and temperature probe under an inert atmosphere. Water (4.8 L) was added, and the stirring
mixture was cooled to 5°C + 5°C. Concentrated hydrochloric acid (2.97 L) was slowly added to
the reaction flask, keeping the temperature of the mixture below 25°C. The resulting solution
was transferred to a 72 L reaction flask containing ethanol (18 L), equipped with a mechanical
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aqueoué phase to adjust the pH of the mixture to pH 14. The mixture was then stirred for a
minimum of 10 min. The aqueous phase was extracted with chloroform (4 x 11.96 L), and the
combined organic phases were dried over anhydrous sodium sulfate (2.34 kg). The filtrate was
filtered and concentrated to obtain (2S,3R)-3-amino-2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]octane (3.49 kg, > quantitative yield) as an oil.
The (28,3R)-3-amino—2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]octane was transferred
to a clean 100 L reaction flask equipped with a mechanical stirrer, condenser, and temperature
probe under an inert atmosphere. Ethanol (38.4 L) and di-p—ioluoyI-D-tar‘taric acid (3.58 kg,
9.27 mol) were added. The reaction mixture was heated at gentle reflux for a minimum of 1 h.
The reaction mixture was then stirred for a minimum of 12 h while it was cooled to between
15°C and 30°C. The resulting suspension was filtered, and the filter cake was washed with
ethanol (5.76 L). The filter cake was transferred to a clean 100 L glass reaction flask equipped
with a mechanical stirrer, temperature probe, and condenser under an inert atmosphere. A 9:1
ethanol/water solution (30.7 L) was added, and the résulting slurry was heated at gentle reflux
for a minimum of 1 h. The reaction mixture was then stirred for a minimum of 12 h while cooling
to between 15°C and 30°C. The mixture was filtered and the filter cake was washed with
ethanol (5.76 L). The product was collected and dried under vacuum at 50°C + 5°C for a
minimum of 12 h to give 5.63 kg (58.1% vyield) of (2S,3R)-3-amino-2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]octane di-p-toluoyl-D-tartrate sait.
2S.3R)-N-(2-((3-Pyridinyl)methyl)-1-azabicyclo[2.2. 2]octan-3-yl)benzofuran-2-carboxamide
(2S,3R)-3-Amino-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]octane di-p-toluoyl-D-tartrate
salt (3.64 kg, 5.96 mol) and 10% aqueous sodium chloride solution (14.4 L, 46.4 mol) were

added to a 72 L glass reaction flask equipped with a mechanical stirrer under an inert
atmosphere. 5 M Sodium hydroxide (5.09 L) was added to the stirring mixture to adjust the pH
of the mixture to pH 14. The mixture was then stirred for a minimum of 10 min. The aqueous

solution was extracted with chloroform (4 x 12.0 L), and the combined organic layers were dried
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was then stirred for a r_mmmum of 5 min, and the layers were allowed to partition for a minimum
of 5 min. The solids were filtered using a table top filter. The layers of the filtrate were
separated, and the aqueous phase and the solids from the funnel were transferred to the
reaction flask. 3 M Sodium hydroxide (9.0 L) was slowly added to the flask in portions to adjust
the pH of the mixture to pH 14. The aqueous phase was extracted with dichloromethane (2 x
16.5 L). The combined organic phases were dried over anhydrous sodium sulfate (1.71 kg).
The mixture was filtered, and the filtrate was concentrated to give (2S,3R)-N-(2-((3-
pyridinyl)methyl)-1-azabicyclo[2.2.2]octan- 3-yl)benzofuran -2-carboxamide (1.63 kg, 77.0%

yield) as a yellow solid.

llbenzofuran-2-carboxamide p-

toluenesulfonate

(ZS,3R)—N-(2-((3-Pyridinyl)methyl)—1'-azabicyclo[2.2.2]octan-3-yl)benzofuran-2-
carboxamide (1.62 kg, 4.48 mol) and dichloromethane (8.60 kg) were added into a carboy. The
weight/weight percent of the material in solution was determined through HPLC analysis. The
solution was boncentrated to an oil, acetone (4 L) was added, and the mixture was concentrated
to an oily solid. Additional acetone (12 L) was added to the oily solid in the rotary evaporator
bulb, and the resulting slurry was transferred to a 50 L glass reaction flask with a mechanical
stirrer, condenser, temperature probe, and condenser under an inert atmosphere. The reaction
mixture was heated to 50°C + 5°C. Water (80.7 g) was added to the solution, and it was stirred
for a minimum of 10 min. p-Toluenesulfonic acid (853 g, 4.44 mol) was added to the reaction
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The monohydrochloride salt of Compound A (see Example 3) was submitted for x-ray
crystallographic analysis. The resulting crystal structure established the 2S,3R absolute

configuration of Compound A.

Example 3: Synthesis of (2S,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-

yl)benzofuran-2-carboxamide hydrochloride salts '
Monohydrochloride: A hydrochloric acid/THF solution was prepared by adding of

concentrated hydrochloric acid (1.93 mL of 12M, 23.2 mmol) drop-wise to 8.5 mL of chilled THF.
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crystals (94% yleld) mp 255-262°C. Chiral LC analyS|s gave a purity of 98.8% (270 nm). *H-

NMR (DMSO-ds) shows no residual solvents and confirms mono stoichiometry. 'H NMR (300

MHz, DMSO-ds) 8 10.7 (broad s, 1H — quaternary ammonium), 8.80 (broad s, 1H — amide H),

8.54 (s, 1H), 8.23 (d, 1H), 7.78 (d, 1H), 7.74 (d,' 1H), 7.60 (d, 1H), 7.47 (m, 2H), 7.33 (m, 1H),

7.19 (m, 1H), 4.19 (m, 1H), 4.08 (m, 1H), 3.05-3.55 (m, 6H), 2.00-2.10 (m, 3H), 1.90 (m, 1H),

1.70 (m, 1H). An x-ray crystallographic analysis of this salt established stereochemical

assignment and stoichiometry.

Dihydrochloride: Hydrogen chloride gas was slowly bubbled into a ice cooled solution of

(2S,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-2-carboxamide (1.9 g,

5.3 mmol) in anhydrous ether (25 mL). The volatiles were rerhoved, first in a nitrogen stream

and then with high vacuum (sodium hydroxide scrubber in high vacuum line). The residue was

triturated several times with small volumes of anhydrous ether (discarded), and the remaining

solid was dried under high vacuum. This gave 2.17 g (94% yield) of off-white powder, mp 210-

212 °C (hygroscopic). Chiral LC analysis gave a purity of 93.7% (270 nm). Positive ion

electrospray MS [M+H]* ion m/z = 362. 'H NMR (300 MHz, CD;0D) & 9.15 (s, 1H), 8.84 (d,

1H), 8.63 (d, 1H), 7.97 (1, 1H), 7.75 (d, 1H), 7.61 (d, 1H), 7.52 (m, 2H), 7.35 (t, 1H), 4.50 (m,

“1H), 4.32 (m, 1H), 3.40-3.85 (m, 6H), 1.95-2.40 (m, 5H).

VI. A Double-blind, Placebo-Controlled, Multicenter, Parallel Group Study to Assess

Efficacy, Safety, and Tolerability of (2S,3R)-N-(2-((3-pyridinyl)methyl)-1-

azabicyclo[2.2.2]oct-3-yl)benzofuran-2-carboxamide or a pharmaceutically acceptable

salt thereof as Augmentation Therapy to Improve Cognition in Outpatients with Cognitive

Dysfunction in Schizophrenia

A Phase 2 clinical proof of concept trial was conducted to evaluate (2S,3R)-N-(2-((3-
pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-2-carboxamide pharmaceutically
acceptable salt as an augmentation therapy to improve cognition in patients with schizophrenia.
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The Schizophrenia Cognitive Test Battery covers all domains identified by MATRICS initiative;

requires around 35 minutes for administration; is sensitive to the effects of novel compounds

and licensed medication; is sensitive to the effects of medication in groups or individual patients;

and the outcome measures are related to functional status.

There is sensitivity of three measures from the CogState schizophrenia battery to
change in cognitive function in schizophrenia. Figure 1 summarizes the results from a placebo
controlled parallel group study comparing the effect of a novel alpha 7 nicotine agonist on the
Simple Reaction Time (information processing), International Shopping List (verbal learning)
and Groton Maze Learning Task (problem solving) tasks in patients with chronic schizophrenia
(n=30 per group) who were stable on their antipsychotic medication at randomization.
Improvement in performance of greater than 0.4 standard deviation units was found for each
measure.

Figure 2 illustrates sensitivity of the primary outcome measures from the CogState
schizophrenia battery to cognitive impairment in patients with chronic schizophrenia who were
receiving antipsychotic medication in three different geographical areas. The nature and
magnitude of impairment in the different cognitive domains was consistent across the three
cultural groups. ‘

As a result of FDA and NIH agreement that cognitive dysfunction/impairment is an
important health issue in schizophrenia, the FDA confirmed that improved cognitive function
would be considered as a primary outcome in schizophrenia research. Following this guidance,
the MATRICS initiative, a collaboration of FDA, NIH, academic researchers, and industry,
recommended a test battery for the assessment of cognition in this population. Prior to the
MATRICS initiative, there was no consensus on the optimum outcome measures for evaluation
of cognitive function in clinical trials in schizophrenia. The test criteria recommended by the
MATRICS group was defined as:

High test-retest reliability
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Table 1 — The CogState Schizophrenia Battery

Domain CogState Task Task Description
Speed of Detection The pre-task on-screen instructions ask: “Has the card
Processing/Simple turned over?” A playing card is presented in the center
Reaction Time of the screen. The card will flip over so it is face up. As

soon as it does, the subject must press the “Yes” key.
The card will go to the back of the pack and the
subject must press the “Yes” key as soon as the next
card flips over and so on.

Attention/Vigilance Identification The pre-task on-screen instructions ask: “Is the card
red?” A playing card is presented in the center of the
screen. The card will flip over so it is face up. As soon
as it does this the subject must decide whether the
card is red or not. If it is red they should press “Yes”, if
it is not red they should press “No’.

Working Memory One-Back The pre-task on-screen instructions ask: “Does the
face up card exactly match the one before?” A playing
card is presented face up in the center of the screen.
The subject must decide as each card is presented
whether it is identical to the one just before. If the card
is identical to the card presented immediately before it,
they should press “Yes” if it is not they should press
“No”.

Visual Learning One Card Learning The pre-task on-screen instructions ask: “Have you
seen this card before in this task?” A playing card is
presented in the center of the screen. As soon as it
does the subject must decide whether or not the same
card has been seen before in this task. Subjects must
try to remember all the cards that have been shown
previously in order to decide whether or not they have
seen each card before.

Verbal Learning International The subject is told by the test supervisor: “In this task,
Shopping List I am going to read you a shopping list. | would like you
to remember as many items from this list as possible.
Are you ready to start?” The test supervisor reads the
list of words as they appear on the computer screen.
When the test supervisor has read all the words, the
subject is required to recall as many items as possible

from the list.
Reasoning/Problem Groton Maze The subject is shown a 10 x 10 grid of tiles on a
Solving Learning computer touch screen. A 28-step pathway is hidden

among these 100 possible locations. The start is
indicated by a blue tile at the top left and the finish
location is a tile with the red circles at the bottom right
of the grid. The subject is instructed to move one step
from the start location and then to continue, one tile at
a time, toward the end (bottom right).

Social Cognition Social-Emotional The pre-task on-screen instructions ask, “Tap the odd
Cognition _ | one out”. In this task, the subject will see a number of
pictures on the screen. One of these pictures will be
different to the others in some way. The subject must
decide which one of the pictures is different, then tap
that picture as quickly as they can.
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The double blind, placebo controlled Phase 2 trial was conducted at 7 sites in the United
States and 12 sites in India. In the trial, 185 patients meeting DSM-IV criteria for schizophrenia,
with stable psychotic symptoms and taking a stable dose of an approved atypical antipsychotic
medication (either quetiapine, marketed as Seroquel®, or risperidone, marketed as Risperdai®)
were randomized to receive either (2S,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-
yl)benzofuran-2-carboxamide pharmaceutically acceptable salt or placebo, together with
continued treatment with the atypical antipsychotic, for 12 weeks. Of the randomized patients,
approximately 69% were male and approximately 46% were users of tobacco products.
Patients who received (2S,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-
yl)benzofuran-2-carboxamide pharmaceutically acceptable salt received 1mg daily dose for the
first four weeks, a 5 mg daily dose for the next four weeks and a 25 mg daily dose for the last
four weeks. The primary efficacy outcome measure was GMLT, and the trial included a number
of other scales as secondary efficacy outcome measures.

The GMLT is a computerized test designed to assess executive function (the ability to
organize cognitive processes, including the ability to plan, prioritize, stop and start activities,
shift from one activity to another activity and to monitor one's own behavior). impaired
executive function is thought to be an important aspéct of cognitive dysfunction in .
schizophrenia. The trial protocol (see hereinafter — the Protocol) defined a positive outcome on
GMLT as superiority (one-sided p-value < 0.10) for the (2S,3R)-N-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)benzofuran-2-carboxamide pharmaceutically acceptable salt dose
group as compared to the placebo dose group after adjusting statistically to account for 3
multiple comparisons (at Weeks 4, 8, and 12 to evaluate the 3 doses).

In the trial, the results on GMLT met the pre-defined success criteria (adjusted p-value =
0.054), as well as at two of the trial's three measurement dates (at 4 weeks, unadjusted p-value
= 0.018; and at 12 weeks, unadjusted p-value = 0.041); and were favorable for tobacco users as
compared to non-users and for patients at study sites in United States as compared to patients -
at study sites in India. It has been estimated that approximately 80% of schizophrenic patients
smoke (Swan& Lessoc-Schlaggar, Neuropsychological Review, 17:259-273, 2007); there was
no activity in non-users. Each of the p-values reported was derived after data log
transformation, a commonly utilized technique where the distribution of data is skewed (not
normally distributed).

In addition, encouraging efficacy signals were observed in the trial on several secondary

outcome measures, including Scale for Assessment of Negative Symptoms, an investigator
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Impression — Global Improvement, an investigator assessment of overall response, and Subject

Global Impression — Cognition scale, a patient self-assessment of cognitive change. Clinical

Global Impression — Severity, did not demonstrate a drug effect. Further, while certain

secondary outcome measures of the trial, including cognitive measures in the CogState

Schizophrenia Test Battery, did not demonstrate a drug effect, several CogState objective

cognitive endpoints, including but not limited to composite score, detection (psychomotor

speed), identification (attention), 1-card learning (visual learning), 1-back (working memory),

and International Shopping List (verbal learning), provided statistically significant results of

improvement.

Table 2 provides the results of primary, secondary, and CogState analyses of the total

population (tobacco users and non-users).

Table 2. Results of Primary, Secondary and CogState* analyses, total population
(tobacco users and non-users)

TASK WEEK 4** WEEK 8** WEEK 12**
GMLT log (10) | 0.05 (0.02); p=0.018 0.02 (0.02); p=0.131 | 0.04 (0.02); p = 0.041
transformed
SANS 0.78 (1.18); p = 0.255 1.71(1.44); p=0.118 | 3.70 (1.68); p=0.015
CGl-l 0.15 (0.09); p = 0.049 0.08 (0.12); p=0.253 | 0.15(0.14), p=0.150
SGI-Cog 0.05 (0.28); p = 0.428 0.01 (0.36); p=0.491 | 0.66 (0.39); p = 0.046
CGI-S -0.02 (0.06); p = 0.674 -0.01 (0.06); p = 0.544 | 0.01 (0.09); p = 0.450
CogState - 0.066 ( 0.066 );p =|-0.062 .068); 0.030 0.067); .
Composite '0.838 p = 0.821 p=0.326
score
CogState 0.007 (0.015); 0.006 ( 0.014) 0.002 ( 0.015)
Detection p=0.693 p = 0.650 p = 0.567
CogState - 0.005 (0.011); -0.014 (0.012); -0.017 (0.011);
Identification p=0.311 p=0.111 p=0.063
CogState -0.008 (0.019); -0.024 (0.019); - 0.019(0.020);
1-Card P =0.660 P =0.899 P =0.841
Learning
CogState 0.007 ( 0.014); 0.005 ( 0.015); -0.024 (0.014);
1-Back p=0.691 p = 0.647 p =0.042
CogState 0.013 (0.020 ), 0.015 (0.020 ); -0.002 ( 0.020),
Social- p =0.259 p=0.217 p = 0.546
Emotional

| Cognition

* Rows for CogState Composite score through Social-Emotional Cognition Task depict results in
subjects meeting data integrity criteria.
** Values in each cell are: [Mean (SEM); 1-tailed p-value]
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The statistically significant and qualitatively similar effects favoring (2S,3R)-N-(2-((3-
pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-2-carboxamide pharmaceutically
acceptable salt in the primary objective endpoint (GMLT), in a number of secondary clinician
and patient-rated endpoints (SANS, CGI-Global, and SGI-Cog), and in CogState objective
cognitive endpoints underscore the positive efficacy of (2S,3R)-N-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)benzofuran-2-carboxamide or a pharmaceutically acceptable salt
thereof in Cognitive Deficits in Schizophrenia.

(2S,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-2-carboxamide

or a pharmaceutically acceptable salt thereof exhibited a favorable tolerability profile in the trial,
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assessyifrse evert thatdvasHAsie |c:bf?\ﬁ'|oﬁ‘$r§@|§ 5% BREN(328-pllidinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)benzofuran-2-carboxamide pharmaceutically acceptable salt cohort
than in the placebo cohort was nausea (0% placebo vs. 5% (2S,3R)-N-(2-((3-pyridinyl)methyl)-
1-azabicyclo[2.2.2]oct-3-yl)benzofuran-2-carboxamide pharmaceutically acceptable salt), which
was mild to moderate in severity and never led to patient dropout. There were two serious
adverse events in the trial, one in the placebo dose group and one in the (2S,3R)-N-(2-((3-
pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-2-carboxamide pharmaceutically
acceptable salt dose group. Both were considered by the applicable investigator as not drug
related.

The efficacy of (2S,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-
yl)benzofuran-2-carboxamide or a pharmaceutically acceptable salt thereof against negative
symptoms and cognitive symptoms is a remarkable finding due to the relative lack of effect of
atypical antipsychotics upon these residual symptoms of schizophrenia. Because these
residual symptoms are the primary reason that people with schizophrenia do not regain their full
pre-morbid level of function, a new treatment for these symptoms fills a major unmet need. This
need has been recognized by the NIMH through their MATRICS initiative (Neuchterlein et al.,
2004; Gold, 2004), other initiatives with broad academic and regulatory support (Blanchard et
al., 2010; Marder et al., 2011), and endorsed by the FDA (Laughren and Levin, 2011). The
MATRICS initiative has highlighted the potential for small molecules that target the alpha7 NNR
receptor in the treatment for cognitive dysfunction in schizophrenia. That potential was
supported by preclinical models of schizophrenia in which the alpha 7 NNR agonist, (2S,3R)-N-
(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-2-carboxamide or a
pharmaceutically acceptable salt thereof, was effective; and by early clinical studies in which a
variety of other alpha7 NNR agonists were effective against surrogate markers (Olincy et al.,
2006; EnVivo Pharmaceuticals, 2009) and measured features of schizophrenia (Freedman et
al., 2008). .

(ZS,3R)—N-(2-((3-pyridinyl)methyl)-1-ézabicyclo[z.2.2]oct-3-yl)benzofuran-2—carbo$(arﬁide
or a pharmaceutically acceptable salt thereof showed efficacy primarily in tobacco users.
Without being limited thereto, there are at least 3 hypotheses that may explain this observation.
First, in schizophrenic patients who smoke, mRNA encoding the alpha7 NNR subunit was
shown to be upregulated by 250% in comparison to schizophrenic patients who did not smoke;
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Now r ezdboxdreids ona preirmadearticsly abexptabtensaltnereofonobgcdoasdrs could result in a
greater amount of receptor activation. Third, subjects in this study were asked to take (2S,3R)-
N-(2-((f3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-2-carboxamide
pharmaceutically acceptable salt in the morning, at least 90 minutes before first tobacco intake
(if smokers). Hence (2S,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-
2-carboxamide pharmaceutically acceptable salt may have acted upon sensitized alpha? NNRs
due to a night-time deprivation of nicotinic stimulation. Whether any of these or other factors
underlie the greater effect of (2S,3R)-N-(2-((3-pyridinyi)methyl)-1-azabicyclo[2.2.2]oct-3-
yl)benzofuran-2-carboxamide or a pharmaceutically acceptable salt thereof in tobacco users in
this study will require further preclinical and clinical research. If, however, there is confirmation
that (ZS,3R)—N-(2-((3;pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-2-carboxamide or
a pharmaceutically acceptable salt thereof or other alpha7 NNR agonists work primarily in
tobacco-using patients with schizophrenia, this should not deter development of these
compounds since the majority of patients with schizophrenia are smokers (Hughes et al., 1986;
Goff et al., 1992; de Leon et al., 1995; Diwan et al., 1998; O'Carroll, 2000). One aspect of the
invention includes a combination of (2S,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-
yl)benzofuran-2-carboxamide or a pharmaceutically acceptable salt thereof.

There are a number of caveats that-should be considered in the interpretation of this
study. First, the numbers of tobacco users in the study was relatively small (46% of the enrolled
population), and so the finding needs to be replicated in larger studies. Second, this study was
conducted predominantly in india (approximately two-thirds of enrolled subjects), and therefore
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4.1. Inclusion Criteria 4. Stable schizophrenia as docunented by | ack of
psychiatric hospitalization for 2 nonths prior to Screening 4. Stable

schi zophrwoi2aizzmsdecunent ed by | ack of psychi atric hospipcaliszatioera7f or 2
nonths prior to Screening (social admd8ssions allowed) Social adm ssions in
India are common preceding a clinic visit if a subject has traveled for a
| ong di stance. These adm ssions are all owed, becadse they are not for
psychi atric managenent. 4.2. Exclusion Criteria 2. Patients at inm nent
risk of suicide or of danger to thenselves or others 2. Patients at
significant risk of suicide or of danger to thenselves or others To clarify
exclusion criteria 4.2. Exclusion Criteria 10. Tobacco usersamth no
detectabl e urine cotinine |level; and tobacco non-users with £ detectable
urine cotinine |level 10. Tobacco users with no detectable urigne coti ni ne

| evel ; and tobacco non-users with a detectable urine cotininélevel > than
50ng/ mL (urine cotinine | evel between 50ng/ nl and 500ng/ ml WFSI be

excluded) T¢ account for|the high sensitivity ofi the tes$t forﬁsecondary
exposure tolnicotine #AD 2012/ 999836PC?E{ US20124021472 & g
r aRGACEPTPR(- 05619- CREE Gp1(02) & fecti v Date: &1 Dec 209 4.2. Exclusion
Criteria 13| Myocardia *| nfarc{ion 13“,H|storg of nyqQz rdi al=infarction To
clarify exclusion.crit®ria 4.2.7 Exclusion Criterlia 14 Selz@e di sor der
14. History|of seizure disorder To clarify exclusi on cEiteri & 4. 2.
Exclusion Cliteria Tex§ previously not present:26. Body Mass 8 ndex (BML) <
15 and > 31|To add egc,ﬁ_ g$i on cri{terl a %\1 Dos@ge and»édm’ ni Eration
TC-5619-238|wi || be £rd 5| at ed at’ a dosé.of | ny;: <titrat®y to g at Week 4;
and titratedl to 25ngz&} &fek 45 or matFhing plgcebo. T€{5619-238 will be
initiated al & dose efs lfhy; titFated to 5ng atsWeek 4,o nd tiz;rated to 25ny
at Week 8, ¢rEmatchifE p acebo™—To correéct the“Week thal thexlose is
titrated to fmg NewS. B. 3. Prohi bited~and Restricted dicdtions (old
Pr ohi bi t ed i cationsy fext pr evi ousl. y ‘not present Drugs w t‘\h restricted
use: nust have nusts havélwitten R, 8 o >
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prior approval fromthe Medical Mnitor. To p
clarification regarding the use of restricted
Col | ecti omoant/ddes3dl i ng Phar macoki neti ¢ eval uati on wi | | Pog/ysesioersezl in a
subset of the total study popul ation.39Twenty subjects (ten in each cohort)
will be enrolled in the serial sanple pharmc
site. Subjects enrolled for pharmacokinetic e
50% t obacco users and 50% non-t obacco users.
phar macoki neti ¢ assessnments for this subset of the study population are
descri bed bel ow. Pharnmacokinetic evaluation will be perforned in a subset
of the total study popul ation. Approximtely
each cohort) will be enrolled in the serial s
eval uation at select US sites. Subjects enrol
evaluation wll also include approximately 50% t obacco useimss and 50%
non-tobacco users. Bl ood sanple collection and pharnacoklnEtlc assessnents

for this sybset of the st
flexibility to includg a
sanpl es to|ensure ade@u@

(7 mL each] will be cold
steady-stafe), Wek 8 (5
steady-stafe) visits atef
4, 6 and 8|hours [®st-dgk

To correct |the volgrﬁagpg
Handl i ng Sparse bl@6UEsa
and at Week 4 (1, at s|
Week 12 (2% ng abw stead@}
pre-dose, and € hour s

col |l ected

It assesses$
scanni ng, @
flexibility/set shgf§i&ng).,
consecutivel ¥ nunb(%r&gg
consecuti vely nunbered a
and letter$ §1 A- 2- B, &et
part are obtQined, thd Eps
score bei ng 8he pr edogl
Test asses$es psychonoto
code-substijtution test t
intel ligente scales. In,
geonetrgc {igures for rg
pairi n%ls shown in a k
is paired With a differ@
t he sulggecy|, and the sub
many syﬁbolscas possi bl e
on thistes$tlis the nunb
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ol | ect {pj and
ted ]GﬂlDay 1<%

ng at| sgeady st at e) arn d ek 12

efollovvlng]’[ln‘e po

Serial bl ood isanp
and |at- | Week (.1 ny

ek 12°.(25 ng{saté ste
dosg; 0.5, fy 2, 3,
sanpe | f or 16, 1.

les |&7 L eac~h)4 Wi |
ady-'state), Week 8
tate) visits] at; the
st - qose Sparse bl o
and | %t I\Veek (1 ny
ek | 25 ng‘cat ste
dose" 11 and B 'hour
7.1.|& |Cogst % Sch
Trd I\/akl n@ est

at neasures visual

the follow ng donuins: pSychom)t q
f uncti.oni ng (sequence al ternation

The sulbj egt. is Jegui red_tq dray
@clces onCPa®t - A, an@ on F‘arth t g sconnect

o oO. o]
12t tered Qi rcl.es,

tlcy usea reasure,
processn ng "and att e

rovi de additi onal
nmedi cations. 6.1. Sanple

oki netic evaluation at one US
valuation will al so include
Bl ood sanple collection and

twenty (20) sugbjects (ten in
anpl e phar macé&ki netic
| ed for phar oki netic

udy popul atiop—are deecrj bed breirw To al | ow

e co Iectlng’gf serial PK
re includeds WO
05819- CRD-/@{I02) Ef f ecti ve

ndl i ng |Setlical bl ood sanpl es
Ad| at  Wek £ (1 ng at
23{(|E5 ng at
i pre-doed& 0.5, 1, 2, 3,
I 6 L will be

teady: gte), Wek 8 (5
ay{state) $its at the
6 and8ikours post-dose.
il e Cd &ion and

| 1 Be| col | est gl on Day 1 (1 np)
(5 ng at sted@®-state) and
fol | ow ng ti|Ee points:
od sanpl es (@&nl each) will be
ag st eadyqs
aqigs- tate)|Ji|§ts at the
S t-dosies’ |80 correct the
|zopFren| agl;‘ééét Battery Text
©
g
c

i s¥al t wo- p&'t
attenti on ang

sk sw t chi ng.
peed, vi sual

T m o

ry._afenti

i nes to connect

alter Tat’T ng h& ween nunbers

c.) as quickly as possible. Two sdq&es for each
pbaleo ti megand nuniger cof ergors, with the total tine
§1e Dl@l toSynt@ Substitution

ntion. It is|&

hat has often been included in nond anguage

is test, subjects are asked to dfbstitute

ndono‘l, zed gre&ent atiops of nunpers. oThe correct

c@ht ai nenggpt he rﬁm’gers lnth;ougr &9, each of which
onet gl c"’synb Lr"I’he kgyﬁs pll&ed in front of

ct—has a eci fned»—armurE
under the nunbers on the answer gReet. The score
b of corgect synbols dravid within St:ﬁ‘e al | oned

r and pgncil tes§s,
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7.1.6. Al pha 7nRNA expression The | evel of expression will be correl ated
wth primary (GW) and secondary (CPAL, CSTB conposite score; SANS,

SA - Cog, WOI2012/09836S) efficacy endpoints. The | evel of exprsseizom4sm || be
correlated with primary (GW) and sectwndary (CSTB conposite score; SANS,
S@-Cog, CA-1, CA-S) efficacy endpoints. To renove CPAL from secondary
endpoint listing. 8.1. Safety Paraneters, Physical Exam nation The physical
exans conducted after the Screening visit may be abbrevi ated exans
(psychiatric, neurologic, cardiovascular and 3), although each nust

i nclude use of the AIMS. Deleted To correct the type of physical exam
conducted at each visit. 8.1. Safety Paraneters, Vital Signs Bl ood

pres pul se and respiratory rate will be assessed at tines indicated in

S
t he | Bl ood pressure, pulse, respiratory rate,
hei ht ssessed at times indicated in the Time and
Event's al'l vital sign neasurenents being taken. 8. 1.

Saf ety Paraneters ECG Digital twelve-lead ECGs will be recorded at a paper
speed of 25 mﬂsecprg*@c‘?lf%ﬂcu{nﬁ@ %nfrpblﬂ@ﬂ?eré&?ﬁﬁ?‘e‘?r@%%)oé RR PR QRS, QN
can be measured manually. These ECGs will be recorded in triplicate at each
visit except the Follow up Visit Veniaas8 an abnormality was detected at
Week 12). The ECG will be recorded with the subject in a sitting position
after at |east 5 m nut exffive Pat: 2hiIDec 2008yul ar consecuti ve conpl exes are
avai l able. Digital twelve-lead ECGs will be recorded at a paper speed of 25
mm sec so that the different ECGintervals (RR PR, QRS, QI) can be

measured nmanually. These ECGs will be recorded in triplicate at each visit
except the Fol | ow up \fsﬁidmeﬁg(s,s m(ﬁbselgrﬂ]kpyomas detected at Week 12).
The EEGwitt—be TecordedwtiT the subject—1Th a supine of sem -r ecunbent

posi ][i on after at : east 5 mnutes of rest until 4 Iregul ar consecutive f
. . . Supi
sem - recu «#Z‘lﬁp"i!@! ei3finds Plice b S EOIPM MIRAERIER. o/ 0y

and bio ?ﬁf I i anidat ed)
Week 4, %I@landi‘geﬁ? gf ttf):?ﬁ BQEﬁ;igt F]Ig? Saf en?gldand z/véek
12, so Tmle};abllatyf (bmf Tﬁﬁq 19 as: wgmenta ea‘caipy to the
ot her to i ochem Stk ogy an

bi ochem s P/Ig& Qg8 h@%&ﬁe@!ﬂ@?s}ﬁ&ﬁawlﬁﬁiltﬁﬁggﬁMr eeni ng
and Baseline if indi 12. Sanples wll be
fasting at Screeni ng%gf%@%&%pﬁn%g%‘e)ﬁﬁr%

2012/ 099836PCT/ US2012/ 021472 59 | ahRGACEPT PRO 05619- CRD- 001(02) Ef f ecti ve
Date: 21 Dec 2009 that sanples for fasting |lipids my be obtained in
addition to the other hematol ogy and biochem stry | abs. To all ow one repeat
screening lab testing so that results nmay be received prior to

random zation on Day |I. 8.1.4. Pregnancy The investigator, or his/her
designee, will collect pregnancy information on every fenmal e who becones
pregnant while participating in this study. The investigator, or his/her
designee, will collect pregnancy infornmation using the Targacept Serious
Event /I nportant Event Reporting Formon every fenmal e who beconmes pregnant
while participating in this study. To clarify how the investigators w ||
col l ect pregnancy information. 8.2.1.4. Adverse Event of Special Interest
LFT abnormalities |eading to wthdrawal



LFT abnormalities leading to withdrawal (e.g. |ab values of 3 tines greater
limt) To specify events that is of interest to the sponsor because they
are rel ewsot20i2009b83¢ nol ecul e or to the therapeutic areapcewspon2zi2tdie event s
are neither severe, serious, nor |leadito withdrawal. 8.2.1.4. Adverse Event
of Special Interest Tardive dyskinesia Rigidity or Bradykinesia Cinically
significant change, if present in screening, or energence of tardive

dyski ne Clinically significant change, if present in screening, or

emer gerfC &GM?T BRAOAP I FRESI040D0  specEffptivePentd R4s2009 s of interest
to the's they are relevant to the nolecule or to the
therapeutic area, even if the events are neither severe, serious, nor |ead
to withdrawal . 8.2.1. 4. TARGAEERRSIGNATURERAGE er est Text not

previ ously present. Overdose Suicide To add the overdose and suicide to the
list of collected AEs of special interest. 8.2.5. Assessnent of Causality
However, it is very inmportant that the investigator always nmake an

assess Aathorgs): causal ity for eV%gW“EV%nt prlor to trBA%A ssion of the SAE
Med J may change hi s/ her

opi ni at i on, anendi ng the eCRF

and SAMadical Digector/JagrtyOlieee of i s very inportant that the
t;&ﬁ& éyéﬂé%yent pri or

i nvestigator al ways make an
to transm ssion of the Targa portant Event Reporting
nge hi s/ her opinion of

For ns r CRO The

causal StudyiMaragggtht of f ol | ow di ng the eCRF and

Tar gacept Serious Event/Inp Fof hdeacg@adr ngly. WO

2012/ 099836PCT/ US2012/ 021472 9- CRD- 001(02) Ef fecti ve
m used in reporting

Dat e: rrec v
ser i oU§n A PRASRCENSINE ScRAGst 8.2.8. SAE Reporting

Procedure$ The SAE MedWat ch orgpl:ey)gd A% d hor oughly as
possible with all available sTgned by the

i nvestigator (or designee), sor or CROw thin the
designated tine franes. The nt/ | nportant Event
Reporting Formwi || always b SO hl y as possible with al
avai l abl e details of the event, signed by the |nvest|gator (or designee),

and f o) \g?;&{@q(s}o Sponsor or C@(%,th;,lgt n the designatpgkeli me franmes. To
correct tThe nane of the formused in reporting serious adverse events and

AEs o 8. for Subm tting SAE
Repor I
I nf or g ﬁ&ma%&wafmf’fs revio

.. "... Folinr"--nP
Head of Clinical Operations




Docunments ' Tinme Frame : Docunents , 24 hrs Med Watch form 24 hrs Updat ed
Med Watch form IniReport tia | SAE Folléwup Infor'illation O

aPt' eViiiwel2g12/dgsst ed SAE...' -: Tinme Frame - ....' DoctCmiusedaig/o21472 Ti me
Frame -1 Di5Cutnent 24 hrs Targacept €erious Event/I|nportant Event
Reporting Form 24 hrs Updated Targacept Serious Event/Inportant Event
Reporting Form Reason for change: To correct the nane of the formused in
report%ﬁeri ous adverse events and AEs of special interest. WO

2012/ 0 RGA%(EP?? 1PRCR05619-CRD-001(02) Effective Date: 21 Dec 2009.

TARGACEPT CLINICAL STUDY PROTOCOL

A Double-Blind, Placebo-Controlled, Multicenter, Parallel Group Study to Assess Efficacy,
Safety, and Tolerability of TC-5619 as Augmentation Therapy to Improve Cognition in
Outpatients with Cognitive Dysfunction in Schizophrenia.

Study Number: PRO-05619-CRD-001

CONTACT INFORMATION
Sponsor: Targacept, Inc.
200 East First Street, Suite 300
Winston-Salem, North Carolina 27101-4165

Fax:

Sponsor Contact:

Targacept Medical
Contact:

Principal Investigator:

Contract Research
Organization:

This study will be conducted according to the protocol and in compliance with Good
Clinical Practice (GCP) and other applicable regulatory requirements.



61 . ORGACEPT PRO- 05619- CRD- 001(02)Effective Date: 21 Dec 2009 8.2.8. SAE
Reporting Procedures Facsimle transm ssion of the MedWatch formis the
pref erredvoabirodesse transmt this information to the preceas2aentact for
SAE receipt. In rare circunstances a3 in the absence of facsimle

equi pnment, notification by tel ephone is acceptable, wth a copy of the
MedWat ch form sent by overnight mail. Initial notification via the

t el epho oes not replace the need for the investigator to conplete and

si gn tﬁgm PRO-PS6PACRBNE2) Facsi BifdcaveiDaardiesi00h of t he

Tar gacep nt!/ | nportant Event Reporting Formis the preferred
nmethod to transmt this infor t contact for SAE receipt.
In rare circunstances and in %*Qggéhémﬂmm | e equi prent,
notification by telephone i s acceptable, of the Targacept ‘
Ser i oust HEvesEiPR (0 Mea M ittep i maEBe FAnEE tq:%ﬁi%gﬂ MRW&r ni ght mai | .

Initial notification via the tel ephone does not replace the need for the

i nvest iS§HtoBr to conpl‘é‘%"é"céﬁﬁ"ré'lagﬂ“the Targacept Serl ous Event/ | nportant
Event iy ﬁ@a For. gaadiaial gaar of the form used
in reporifiYfseriou terest. 8.2.8. SAE
Reporting Procedure ect contacts for
SAE receipt, fax nu addr esses. Sponsor
will provide a |ist e-mai | addresses,
fax nunbers, teleph p add cont act

' nformh@nfwh@ng@m To ifentfythe’Prikeipa GRBFBAtordor Ry Studs Events of Speci al

| nterest Text not previ ousl y present A6 m PK plasma sanple will be

obt ai n&det@h: t he ear| iBble ob PRMehtiLidt yf Appenditat el y fol | ow ng the occurrence
of an ®MEidukly ee@nt ofApppelid Bl Signédeme Bated hegestigatar @loscel t he SAE or ESI with

| evel s Nofv reddsdy dr ug.AppeilidO13. Wegeagendest fooNicQinerlpendericp -.+-he-event a study
subj ectRebsak &8 chmgev erldadécapl oftest ththqmelpeshandarsert enpendiavest i gat or nmay obt ai n
the identity of the subject's nedication by contacting the Targacept

Medi calSeditoni t or or ot%k%@@i“gﬁééﬂ“ﬂ\fﬁé’@a‘ilf“éd description of the treatnent
adni ni Sreiwgyfrerd: t he W@PERI%‘@“& ArE9RE S #gl/ect S cI [ ql cal* course will be

r ecor A&V ¥he speC|A<ﬂP° ik F@E@raflgrg F ? ﬁ\ﬂh crf e syert A st udy
subj ectRepgR &Y chapegy ek d”%Jé*SHP m d’v peadiqey or the Iserion PL R B Br “hiy obt ai n
the identity of the SUBJ'BEP*REMEEH cation, however, the Targacept Medi cal

I\/bnltor Iy ot her desi nee § &Ilfli not before breaking the
ol i nd, S Ao 454 houf?&éﬁ °°%f§ kéagplﬁ 6‘04&{'16]@:1 Asiehdl hed aesesiat i on of

the trea m ni g9 &E cHGey OV QR & taabilt &f TAD68S b Sugilehtitional

course will be recor qgé#a ntot rot@reg@ﬁﬁﬁt inSUthabiktEs ER NdolghififR0 By stuinttiokviant
Reporting Form provi ql,gglzopmem@l arify the process of breaking the blind and

docunent ati on of tregtraesis/d-orp@YLr dose. WO 2012/ 099836PCT/ US2012/ 021472
6*h- REAGEREsPRO- 056 LOPERD- MGl 025 ¢ @cbdlied MDtester, ParalBE6roRpBOdy to
Section: 8.2.9. Managewsnt Effitacg)Sefetoad TPieavbilityof '¢-56 Had AugmentaionThepipys ma
sanple for TC-5619 assbypron Cagniiagi Oupatienthwith Coghitiwe Dugfyrciaiibn, 4 hours
after adnmission and tSekiropbsgaiey 8 hours for a nini mum of 24 hours and unti|
all signs and syrrptorfs’*%@“i?@%&%’r dose have resolved. |f possible, an
additional plasma safprs? sh ‘gesl% ob ained at the tinme of occurrence of
any najRensop farshange: o é?r?t’"%ch ﬁt' e or hypotensive crises. A drug
screen _on, adm ssion t ﬁ, salta : det'g egl ot her drugs taken during the
over do é““’"Al\ detdal I ea((:q il fsy%qpsn’l tar 81°ghs and synptoms such as the
occur r gfiEe Sy "ant | Ms (e.g., urinary retention, ileus,

OW a0as
etc.), R%&Jofwotrhm o incip eStRMO i tHERIagSSi on and depr essed |evel of
consci ousness. requent vital signs (initially hourly, or nore frequently
if cligig@h!y indi cat@illcal MGlodslispgbpsisi@iRRalalabosqHeesSUr €, St andi ng bl ood

Pr €SS UlpRevidustp p&ai bl € QEOMETSs)p Tbdbeute (b@AEFAidudseharerg); Cosipine atey y rate.  An
ECG on Na@refitsi on and QRO (EC&s)) QogStatd (banpaafiteditestinattery); Qo asldoudem(bgCCs t hat

ar e noReRon Gur chdr@e:S arme casectli bist e dabshtades uklREd Frathe studen obt ai ned. Parti cul ar
attention should be paid to the PR, QRS, and QTc intervals. Continuous
nonitoring of cardiac rhythmw th representative tracings of any
arrhythmas until no abnormalities of cardiac rhythm have been observed for
24 hours (therefore the mninmum period of cardiac nonitoring should be 24
hours). Hematol ogi cal and bl ood chem stry tests and a urinalysis on

adm ssion and once daily for a mninmum of 48 hours. Now reads: A 6 m

pl asma sanple for TC-5619 assay i medi ately upon becom ng aware of the
overdose, 1 hour later, 4 hours |later and then every 8 hours for a m ninum
of 24 hours and until all signs and synptons of the overdose have resol ved.
| f p055|ble ~an additional plasna sanple should be obtalned at the tlne of

o o I N 1 o, o ' o - o o e




A drug screen i medi ately upon becom ng aware of the overdose to detect

ot her drugs taken during the overdose. A detailed listing of clinical

si gns andwveynmopsesuch as the occurrence of anticholi necgius2ehfecits (e.qg.,
urinary retention, ileus, etc.), arrhithm as, seizures, respiratory
depressi on and depressed | evel of consciousness. Frequent vital signs
(initially hourly, or nore frequently if clinically indicated) including
supi ne b d pressure standi ng bl ood pressure if possible, supine pulse,

t enper ﬁ OTRD-0SAI9ECRD-0002ECG | NMEftat Biwy 20 D20 206C0oNi ng awar e
of the‘o very 8 hours thereafter until 3 consecutive ECGs that
are normal or the sane as the pre study ECG have been obtai ned. Particul ar

attention, should be S gi%rc i-nterval s. V\D_
2012/ 0%8’ %PCT/ 98201 O?H%'Ol %SC lZ.O rem ons Q]oﬁ II?JOLgE)}’ hovlgSSDat e:

21 Dec WESTt i nu ac r repr esentative
traci n%wq'tad@ny arr hké Mﬁ’ l%ké (;fiqgélaﬂifte &Qf@& idéne rfch%{ hm have
been observed for lJlB%?on sgreem,t e mni mum period of cardiac

noNi t OfHeRgn fpRiknge:DE Tgénslﬂﬁuﬁa‘i ore-EQOJ&{s@t’febton eRBRIURY 2-BbntPlegSiRmeRitequi red for
the TC5619 assay and the tim ng of the assessments. 8.2.9. Managenent of

Over dosectivimat ol ogi c @iinrRAIProloen Syrfopasiiedusiont@Rérsa and a urinal ysis on

adm ssipesvicasigra@ace dai $uybld @hizephrehia kydocuninted By hokisfpsychietiahabidizaiah famd bl ood

chem stry tests (i nclmedihngridcbel®jeetingl a urinal ysis i nmedi ately and once

dai | y fNow readsi ni mum of Statfle dobimapbrenia FTodoginaantefl Py tabiaaf phyichietric hesnigalizasian fosdt s wi | |

al so need to be conduwnbspriontaJseeeming(mciabidmigsionyadioweBe and that the sanpl es

shoul d Reesorifonghengenre §peitl efryissigre in Indizaspromgnapparcedingra ofipie visiy € p guRiet hagew

8.2.10. Managenent ofrasigddgradonadisispgst Thresadmissiansiam pdlpyednbrcayss Bt not o |

sui ci de attenpts nusforBeRaEsPAEETE! an SAE/ ESI whether the attenpt was

serious attenpt or Cﬁiﬁ A det ai |l ed hl% qry ardl ng the circunstances of
BOI‘

e rt:%ﬁ?i'%'?r%g%m Pl iudgrg‘ i S

met hod %"E’HSIY K
1 Ni I cI pant cllnlcal course

adm ni [S on ghe Ii‘%h
. T a%
w il be etsg“ ortedeon tEe r acept eri ous Event/ | nport ant Event Reporti ng

Form The, ls,val uat i on wtrctl@@aoto@sy@pmom.cm.ec,smyI d al'so be followed for an
appar eﬂ'ev%mlfl'qu' at t emabbdceDRES VRS So &tecmeﬁmrcoﬁm{eh&gl afd tbtaecoabi- esﬁ’ﬁt was an
overdose. Any possi bly@n gudtchBRuahd RRhSlewd | | result in i nmedi ate withdrawal

of thenNgaktddsi pant f ne@mobdies Sbrsldith nd\zRc@aRlE iitde@otitdileal; arincbap@yodiuatsri ¢
managenent of the suithdéctatdbnipite @thtlAcievel that Sohg/AEGBAESInimaEvelbe provi ded
to the participant. PBeterndengaalding 5@nglin! will tdaxebded)o t he managenent of a

Sui ci d®emsbt Borphangdle wT8 aount for Wahag esmeititityof th testrersseeondary exposaperie pip@siie Test s
Text previously not present. increase in liver function tests of > 3

ti mes Seiompper |im Fl'B‘Fa'tPr'i@m‘roe wopsite ExqluigCripidl d be reported on the

Tar gac Bpaviosdy reads Evé?tMM"ﬁ"é‘B?‘t"sfﬁ’E“"Event Reporting Form A detailed history

i ncl udNAY 8P+ possi bid afmortid Byrtiqihe el evations of Liver Function
tests RASPULT FFO&S | E?"‘efr 81‘°Ilust98ﬁr68r|’ﬁ tant nedications the subject has taken

|0 thesedsy 30 days. E@ %Eﬁgf—‘ggngtﬁmﬁtus  dfighy'di ng LFTs shoul d be

repeatg e ng.i rm %el ma sanple for. TC-5619 assay
shou Ideé‘e sgi.al ne ~diSu rggygd,rgleq be perfornmed weekly until the levels
returnﬁggo sg]aln : ijg e Ron Stedane el evated LFTs shoul d be discussed

with t Medi cal D| rector or Medical Safety Monitor. (7-2-RGACEPT
PRO- 058d@0fsRD- 001 ( 021-Fhit £ Ptdtvedl S3abgyis, Bdcilsnm CHIB%h

Previously read: Text previously not present

Now reads: 26. Body Mass Index (BMI) < 15 and > 31

Reason for change:  To add exclusion criteria

Section: Clinical Protocol Synopsis, Test Product(s), Dose, and Mode of

Administration, Batch Number(s)
Previously read: TBD

Now reads: Img: B090229



Provi de additional guidance to the nmanagenent of elevated liver function
tests New 8.2.12. Managenent of Prolonged QTc Fridericia Text previously
not presewn.20R/@&36prol ongation is defined as a QIcF >5@0Trase@20m4vhe
automated report, or a nean QIcF of #5450 nmsec (nales), QIcF > 480 nsec
(femal es), or an increase > 60 nmsec on the cardiologist read ECG The

Medi cal Monitor nust be notified and the Targacept Serious Event/| nportant
Event rting Form must be conpleted The participant should be contacted
and r eqﬁ BROL05619HARDEAI (01 t e T OEfettepPat: 2ECE8 200 tri plicate)
A6 n r TC-5619 assay (unschedul ed PK sanple) should be
obt ai ned. Approprl ate rredl cal management shal |l be perfornmed as required by
the subject's clinic Imgs d synptons. The follow ng information

shoul d be obt ai ned f t| ci pant and confirmed with the informant:

Was hel/she t onmat scription and OTC) is the
part i cﬁﬁ%fﬁf‘i%g%%&? é’%a“ hi a° %"‘3‘?@8&’2 ac{/r% a history of heart disease?

I's thege a famlial hy g%lg%q; Fe8 & 1 Bgovi de additional guidance
to the%ﬁ%ﬁ%ggpam of T’é e B fi». a%y‘ﬂfa{é@cﬂiopﬁt@iﬁ@ﬁ&eBE&@nt s Once
resol ved appr Opl’d ﬁorﬁ eln%rlx) WeBiS4, M6k &1 2fo@ EWS THY éHandd€rom

updat ed. . New or upglaligshwinnt examatd Rig Wndlysist Coreinicd BINCOV Afrecheigiegi nal |y
conpl et ed Medwat ch f G¥ithlan Wphdbf8)1b (RBaNEHIo Siagive difftrtced Bét@eknite TCE619
investigator. Once r es®pluRbh trdafd@nBpire ntidcehoetEiRba@niusdremd andus§ar gacept
Serious Event/ | nport aaibifdphe RECOVA nnglelFoH inclnild treatywntas d aaindactor andNew or
updat ed i nfornation wadelindbeluescruntde tmarobadve ussrsiais rad Injerastionsif éqbeato Tr gacept
Serious Event/ | npor t aftus Fite ieattRapsicoyarigfes-6Xher caypristes glay beprangreslingtethed and
dated by the investi gatheptatistioal Aoalysisitiany Biacqtheverinesry euteme (PML118 agessaq on
reporting serious addeeessionn Bigeist, dyrgk hrad WFekslﬁb@i‘téﬂay sitibRn “’Jecé“’%b

Pri mary Ef ficacy Endﬁ‘éﬁ”r‘i’t‘ hygeHrsjs fhe PBF‘H’E'eH‘ICH‘é‘F%m%W‘@‘Y‘ PeEsed<ab®har i sons

(Veek 4 [1mg]; Week gyupiffompaiensye
rej ect NOK RspSt he nul |1 @% nt il he ¢
to control for rrult|

e chdh ge fro

X Qf}g&mﬁ&gparl sons

(Week 4 [1ng]; Week % i ‘E L Leslltic d6mo t he

rej ection of the nul | % ntCEb@f ird 06Hofls, %%E QgseW'Jnhn&ﬁusbﬁed to

control for multipl ecsrg é?a AORRCOVA nid@Will cluliafeatrift R IaRdacks @6 Wi | | be

the Hochberg nethod. M€ 24 g)%%%sﬁlgg({bh&QQS’h%&Qg]aﬂg Aterdc ARG To us. 3.

Level of Significancgudb®ith §¥:@henOds covagitbs I0BRPERarkkseR chaf B¢ usad 4s defideitedicy .

variables will be defii fiestatdyica Ana)spiPan0Bin€k thdprintarpsueroma (GMD) i es¢ssed ofor t he

primary efficacy endpacationsioeain etihgnrd Weak 12 thaenagl osdt io thepeiedtismefs t hat

may result in the rejteaiil bypotksis, the Hachbbrg mgthod hélﬁqegsedttmnmmult}ﬁbchberg

met hod will be used tcompagisdns.ol for nultiple conparisons. The |evel of

si gni f Reawt for glage:f orToalatifydliaf fhe method/esrd wibbe Shekforbergancgheti ned by an al pha of

0.10 in one-tailed tests. For the pri rrary ef ficacy endpoint, because there

are t hBestiogtose conpaﬁ'@!fh‘?rt’ﬁ&t's siy, Seqepdary fft ‘E-B/I‘f"@& Fl onEQ,f the pul |

hypot h&svigusly FrdHoc htte OSHEFHB%S e, %t“ffék Lk B0V el P EW i vhice

conparisons. To cl ar I—Q t hod.
osxltﬁ §'I" ica Ie‘})e‘elf H%@eekW&eeer\gE&eu'a'Pﬁ g{n%.r&ie

12. 1. §PH|’€"§F Pri nci be“conducted I n accor ce with

h
,_ %ahlzon%f %ggfybaﬁ t"n Rte 58 ed

I nter nﬁtea!lsgp ﬁ)r cl%’a@i er pec1fy the measurements used in the statistical analysis.
Section: Clinical Protocol Synopsis, Secondary Efficacy Endpoints
Previously read: Continuous Paired Associate Learning (CPAL) task; at Week 1, Week 4, Week
_ 8, and Week 12 or EW.
Now reads: Deleted

Reason for change:  To remove CPAL task.

Section: Clinical Protocol Synopsis, Statistical Methods, Secondary Endpomts
Previously read: The endpoints examined will include change from Baseline to Weeks 4, 8 and 12
in: SGI-Cognition total score; CPAL item score of the CSTB; CSTB composite

score; SANS total score; CGI-S; and CGI-I.



of Harnoni zation, Good Cinical Practice and all applicable regulatory
requirenents, including, where applicable, the 1997 version of the

Decl ar at iwo 20f2/t9e836i nki . This study will be conducted i rCaasesdanciez Wit h

I nternational Conference of Harnonizatsi on, Good Cinical Practice and al
applicable regul atory requirenents, including, where applicable, the 2008
version of the Declaration of Helsinki. Correct the reference date. 12.3.
Institu nal Review Board This study will be conducted in full conpliance
with tZﬁRG(ACEH EPRIOSDSE IBTRDAO (02RB) I egrieativi DS 21 De?2000FR 56 and
applic tory QU|dance I n accordance mﬁth t he Declaration of
Hel sinki (1997). This study w be conducted Ilan {%

| nst i t dNepraerds: R The,endpoipts papined yill
I oca: r egul at or;e/vbﬁyvdh ‘C°l§"t‘f‘°aé‘%5%F%%%*%W%‘ﬁémﬁ?g&%of| (S)cr?reo

(2008) ect ref el 4. References 23. ECDEU Assessnent Manual
f or %ﬁa‘b{?éf‘mé%l oJf)re“iﬂ?éf?/ Bb8uTe76 Quy W 218. .24. Kay SR, Fiszbein

A QO' %f l%x{* (1987) . The: RAShhbk Sy daM R BYRIE QI 2ANSS) for -
schi ZO Hslgreaﬁcm ZE@%@P smigi &%ﬁ? ecP%h mee ré@ﬁ%iéﬂalfégvaw %(OVO'rA\

cabl e
| si nki

Chen R an Bom 5&\941 e§YEMS. @fALabsiﬂBZo jositstdie, GANSERSp) chol i ne
receptor nRNA on per ippie MVIN, RII®dcE ymhmm §sdofksrgvch| zophrem a and its
assoCi Aoly@iaWi th i || REa& S@Medidntiva sbekisamsehab bomedsded 83 c@latd@bvithAndr easen
N (1981) The Scale fenangmorﬁxsssemmecMLocsrm@mtpomsc&enmmsq BANS) .
University of |owa PmMaN,CGIBVEGEIayd SGlotug.scazéd. ECDEU Assessnent Manual for
Psychomeabime changy:. RevingeedCRALZGsed. Guy W' 218. 23. Kay SR, Fiszbein A
Opl er LA (1987). The positive and negative syndrone scal e (PANSS) for
schi zoSkatiemi a. Schi z TBut 4ndlent3§dhediflg. 24. Perl 0, Strous RD, Drani kov A
Chen RpPraivasiFuetis S (Loosjory famples enidayd apd F/élwmlfa’v” B @Bfﬁt‘iﬁh%lyf{%‘é \fg\m i ne
jec

receptor nRNA on per “?hé‘?@ﬁn%l"ﬁfd fropgheSgep §‘§§ jSr7Avivd]
Now reads: Pert aboratory samples on Day I and I%%J visit wil lEe collected only for sU

with abnormal values from the Screening or Week 12 assessments respectively.
Screening laboratory results must be received by the site before the subject can
be randomized on Day 1.

Reason for change:  to clarify that the repeat of screening laboratory results must be available prior to
randomization.

Section: Time and Events Schedule

Previously read: 3 Serial blood samples for pharmacokinetic assessments will be obtained from a
subset of subjects at a single US site on Day 1, Week 4, Week 8 and Week 12 at
the following time points: pre-dose, 0.5, 1, 2, 3, 4, 6 and 8 hours post-dose.

Now reads: 3 Serial blood samples for pharmacokinetic assessments will be obtained froma
subset of subjects at selected US site(s) on Day 1, Week 4, Week 8 and Week 12
at the following time points: pre-dose, 0.5, 1, 2, 3, 4, 6 and 8 hours post-dose

Reason for change:  To allow flexibility to include additional sites in the collecting of serial PK
samples to ensure adequate number of subjects are included.

Section: Time and Events Schedule
Previously read: Text not previously present
‘Now reads: Addition of columns in the double-blind treatment phase for telephone contact at

Week 2, Week 6 and Week 10
Reason for change:  To align table with new study procedures in Section 3.3.1.

Section: - Time and Events Schedule
Previously read: Text not previously present
Now reads: Addition of event line “Telephone contact to assess drug compliance and

tolerability”
Reason for change:  To align table with new study procedures in Section 3.3.1.

Section: . Time and Events Schedule
Previously read: Footnote text not previously present



QRGACEPT | ynmphocytes in schizophrenia and its association with illness
severity. Neuropsychobiol 53: 88-93. 25. Andreasen N (1981) The Scale for
t he Asseswomnt2/ofssblegati ve Synptonms (SANS). University eCTiuse@2Beess, | owa
City, lowa. To correct the nunerati orw7of the references as original 22 was
taken out in Version 01. Appendi x 1. Pharnmacokinetic Sanple Collection,
Handl i ng and Shi ppi ng, Materials and Labeling: Blood nust be collected in
gl ass or astic K3EDTA contai ni ng bl ood collection tubes (e.g.,

Vacut ai AEEPPQ)R@ @SIWECROAI[IR s nust Efkaive Dae¢: 8t Den 2@ ypr opyl ene
storage W th separ ati on gel should be used. Blood nust be

collected in glass or, plast] con al nin bl ood col | ect i t ubes
(e.qg., Noxceads ner(r)) ' Cogial 1*’?( % %em%;s erﬁt:“:ﬁ"ts Ofloér(:)etramQh
pol ypropyl ene storag

Qarify the type of Cgb(?gﬁﬁ 00918 gﬁ%sase\%{:wﬂ in gl'u%(s iessﬁ §&g§j<t?engte| gSed

Sanpl e Col | ecti on, ? hlpplng 7 nmL of blood into the

appropriate K3EDTA cen @r&tﬂr‘g Bkl {'e?srbnto'f'@§Sﬁ§asg:ssmemuﬁ)@-bdﬁ$[e€eﬁ)At at each
time point. Collect Gjys L 9Rdint Sh Lekte/ireisRR bf @SR Skt &anbeai ni ng
col l ection tube (e. gcomlyagtptal ner(r)) at each time point. To clarify the
type OfRessoh Fo@Chdnge: t uldali@inabid VitcIdy pbeduReinwadtisn@3per sanple for PK
Appendi x 2. CogState Schi zophreni a Test Battery (CSTB) b. Continuous Paired
AssoOCi &k@ioh:ear ni Ng TaGle 4ddNepts Ackieduale st rati on Tine (in healt hy vol unt eers):
5 M nutresidudgrdatli ve Dbinepmgraseya¢st y Measured: Visual Learning & Menory Task
Descr i pNowoeads:St age 1 UFinepregmendydsskfooWOEBPeen i nstructi ons ask: "I n what

| ocat i Ressonlorichasges piClarifiy who shedldhrye pregnandyitest pegflgmnedt he subj ect nust | earn
and renmenber the pictures hidden beneath different | ocations on the screen.
The sulSessier: nust t ap Timeardlvg E'ESSE}H* t“ﬁe central Iocatl on to begin. As each
pi ct ur é{;‘t"é?“ﬂlérqaéar neJe¥t§°?F§?Y Hréséi\ er anéi ) ﬁc% | ocation and

r enenbe’w he p| %%P;hagj é reen

i nst r u&essh ‘g‘ﬁff(ge " raé)rbse aip ’grgr (;1{fJi eg&}ﬁ%v the same
pictures will be preéep esci’y AR er o the screen "and the subj ect

must t n t he peri ljg‘gmolnpn where that picture previously appeared.
WO 201 g QPQ:T/ US%Q\%&/ 5{4722%150 avarBACEPT  Del eted To renove CPAL
task ApReReias 3 Pr ORI ieSE Rdiafrest ri ct ed Conconitant Medications

Reason for change:  Correction of model being used.

Section: List of Abbreviations
Previously read: CPAL: Continuous Paired Associate Learning test
Now reads: Deleted

Reason for change:  To remove CPAL abbreviation

Section: List of Abbreviations

Previously read: Text previously not present

Now reads: BMI: Body Mass Index

Reason for change:  To add BMI abbreviation

Section: 1.5. Conduct of the Trial

Previously read: This study will be conducted according to the ICH guldelmes for Good Clinical

Practice, to the Declaration of Helsinki (1996 version), and to applicable
regulatory requirements.

Now reads: This study will be conducted according to the ICH guidelines for Good Clinical
Practice, to the Declaration of Helsinki (2008 version), and to applicable
regulatory requirements.

Reason for change:  To correct the reference date.

Section: V 1.6. Study Population
Previously read: This study will consider for inclusion outpatient subjects aged 18-55 years who
meet a diagnosis of schizophrenia per DSM-IV TR criteria, as assessed using the

MINI International Neuropsychiatric Interview (MINI).



Tricyclic antidepressants (TCA) (e.g., amtriptyline, clom pran ne,
i m pram ne, ofepramine, maprotiline, nortriptyline, trimpramne); maximal
dose al | omedoizoese | owest therapeutic dose accordi ng tectrhms2ei282147abel i ng
text Deleted fromdrugs wi th narrow t48erapeuti c range and prohi bited use
fromDay 1 and during the study section As tricyclic antidepressants was
listed in two sections in this appendiXx, the text was retained in the nore
restrictiye section, drugs with restricted use 4 weeks prior to Day 1 and
duri ngﬁmrl KRA.Gs619°0RIBMA0Y 13. Skghed paediDacadod nvesti gat or
Pr ot oc g¢ Appendi x 13. Fagerstrom Test for Nicotine
Dependence To add cop%/.of test to the protocol and jnsert appendi Xx.
AppendiNewiadspppendi xThiotudy will soatider {pr pelusienQutpaly 65(‘5.1341%? &3 ™fd Dat ed
| nvesti gat or Pr ot ocol M&g? agnayit of P“Ig‘,‘%{'aw.' éf PG> 615" B Pendi ces

i e e MY

P AR

for the insertion of &pt @E@Eﬁ endence. WD
o il

—

eptigpgl 18
2012/ 0FBWBETEPARESD 1 2} P TS 2ecaH st " OF CONTENTS Page CLI NI CAL
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Descri pti,on, of Investfagw(ﬁ lImﬂfgogduct 42 1.2. Summary of Findings 42

1

ect]
not have more than a minimal level of extra-pyramidal signs

1.2. 1. RGRRIsal St uslishs

(a score of <6 on the Simpson-Angus Scale).

Now reads: Deleted

Reason for change: ~ To remove reference to Simpson Angus Scale because the AIMS is being used in
its place.

Section: 3.1. Study Design

Previously read: At Screening, subjects will be assessed for stable schizophrenia as documented

by lack of hospitalization for the preceding 8 weeks beforchand, as well as stable -
dosing of quetiapine or of risperidone for at least 8 weeks beforehand.

Now reads: At Screening, subjects will be assessed for stable schizophrenia as documented
by lack of psychiatric hospitalization for the preceding 8 weeks beforehand, as
well as stable dosing of quetiapine or of risperidone for at least 8 weeks

. beforehand.
Reason for change:  To clarify the type of hospitalization in the determination of stable
schizophrenia.
Section: 3.1. Study Design
Previously read: Blood samples for pharmacokinetic evaluation will be collected in a subset

of subjects in this population. Serial samples will be collected at one US
site on Day 1 (1 mg single-dose), Week 4 (1 mg qd at steady-state), Week
8 (5 mg qd at steady-state) and Week 12 (25 mg qd at steady-state). Sparse
samples will be collected at the other US sites on Day 1, Week 4, Week 8
and Week 12.

Now reads: Blood samples for pharmacokinetic evaluation will be collected in a subset
of subjects in this population. Serial samples will be collected at select US
sites on Day 1 (1 mg single-dose), Week 4 (1 mg qd at steady-state), Week
8 (5 mg qd at steady-state) and Week 12 (25 mg qd at steady-state). Sparse

"samples will be collected at the other US sites on Day 1, Week 4, Week 8
and Week 12.

Reason for change:  To allow flexibility to include additional sites in the collecting of serial PK

samples to ensure adequate number of subjects are included.

Section: 3.1.1.2. Secondary Endpoints

Previously read: Continuous Paired Associate Learning (CPAL) at Weeks 1, 4, 8 and 12 or
EW compared to Baseline.

Now reads: Deleted

Reason for change:  To remove CPAL task

Section: 3.1.1.2. Secondary Endpoints
Previously read: Alpha-7 mRNA expression as a function of:



1.2.2.dinical Studies 44 1.2. 3. Background Information 46 1.3. Potenti al
Ri sks and Benefits 46 1.4. Rationale for Dose Selection 47 1.5. Conduct
of the Trwal2o®o9sB66. Study Popul ation 47 1.7. RationalreTfuseo2ioe14&t udy 47
2. STUDY OBJECTI VES 48 49

Effective Date: 21 Dec 2009 -
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o GML, CPAL, CSTB composite score, CGI-1, SGI-Cog, SANS, and
P50/P300/MMN scores: change at Week 4, Week 8 and week 12 or EW
compared to Baseline;

Alpha-7 mRNA expression as a function of:

o GML, CSTB composite score, CGI-1, SGI-Cog, SANS, and

P50/P300/MMN scores: change at Week 4, Week 8 and week 12 or EW

Now reads:

Reason for change:

Section:

.Previously read:

Now reads:

Reason for change:

Section:

compared to Baseline;
To remove CPAL task

3.3. Study Procedures, Approximate Volume of Blood to be Collected From

Each Subject

Approximate Volume of Blood to be Collected From Each Subject

Volume No. of Total
Type of Sample per Samples Volume of
Sample | per Subject Blood®
Safety (including screening, double-
blind phase and follow-up assessments)
- Hematology 5mL 4 20 mL
- Serum chemistry 10 mL 4 40 mL
-HbA1C 10 mL 1 10 mL
Pharmacokinetic samples” 7 mL 32 224 mL
Blood sample for mMRNA expression S mL 1 5 mL
Total 299 mL

% Calculated as number of samples multiplied by amount of blood per sample.
® Maximum number of samples obtained from a subset of the subjects randomized.

Approximate Volume of Blood to be Collected From Each Subject

Yolume No. of Total
Type of Sample per Samples Volume of
Sample | per Subject Blood®
Safety (including screening, double-
blind phase and follow-up assessments)
- Hematology SmL 4 20 mL
- Serum chemistry 10 mL 4 40 mL
-HbA1C 10 mL 1 10 mL
Pharmacokinetic samples’ 6 mL 32 192 mL
Blood sample for mRNA expression 5.mL 1 5 mL
Total 267 mL

% Calculated as number of samples multiplied by amount of blood per sample.
® Maximum number of samples obtained from a subset of the subjects randomized.

To correct the volume per sample for PK.

3.3.1.1. Screening (Week -4)




2.1. Primary Cbjective 48 2.2. Secondary Objectives 48 3. OVERVI EW OF
STUDY DESIGN 48 3.1. Study Design 48 3.1.1. Study Endpoints 50 3.2.
Rat i onal ewban128vesdy Design 51 3.3. Study Procedures 51pCTAIS3012/0Pr40zedur es
at Each Visit 52 50

ﬂRGACEPT PRO—05619-§RD-001(02)

Previously read:

Now reads:

Reason for change:

Seption:
Previously read:
Now reads:

Reason for change:

Section:
Previously read:
Now reads:

Reason for change:

Section:
Previously read:
Now reads:

Reason for change:

Section:
Previously read:

Now reads:

Reason for change:

Section: .
Previously read:

Now reads:

Reason for change:

Section:
Previously read:

Effective Date: 21 Dec 2009

8. Training on and completion of CogState Schizophrenia test battery (at

least 1 hr after prior tobacco use, if applicable). ‘
8. Training on and completion of CogState Schizophrenia test battery (at least 90
minutes after prior tobacco use, if applicable). Two assessments will be
completed, one to train the subject on the battery and one for the baseline
measurements. '

To obtain 2 measurements, one for training and one for actual baseline

assessment and to clarify when to perform the battery in relationship to tobacco
use.

3.3.1.1, Screening (Week -4)

Text previously not present A

19. Repeat hematology, clinical chemistry, bilirubin, LFTs, or urinalysis will be
performed prior to randomization (Day 1), if any abnormal values were detected
in the screening tests.

To allow time for repeat lab test results to be reviewed prior to randomization

3.3.1.1. Screening (Week -4)

Text previously not present

20. Completion of Trails A&B and Symbol-Digit paper and pencil tests.
To include new assessment in study procedures.

3.3.1.1. Screening (Week -4)
Text previously not present
21. Blood samples will be obtained for measurement of alpha 7 mRNA

expression.
To combine blood draws for the subjects not participating in the PK
substudy while providing consistency for the sampling of the alpha 7

mRNA.

3.3.1.2. Baseline Assessments (Day 1)

The Baseline Visit will be held approximately 28 days after screening, with a
window of +3 days, as required to continue to assess stability of schizophrenic
symptoms and of quetiapine / risperidone dose, in an outpatient setting.

The Baseline Visit will be held at least 28 days after screening, with a window of
+3 days, as required to continue to assess stability of schizophrenic symptoms
and of quetiapine / risperidone dose, in an outpatient setting.

To ensure that the period between Screening and Day 1 is not less than 28 days.

3.3.1.2. Baseline Assessments (Day 1)
11. Completion of CogState Schizophrenia test battery (at least 1 hour after

prior tobacco use, if applicable).

11. Completion of CogState Schizophrenia test battery (at least 90 minutes after
prior tobacco use, if applicable).

To clarify when to perform the battery in relationship to tobacco use.

3.3.1.2. Baseline Assessments (Day 1)
12. Acquisition of P50, P300 and MMN data at selected sites.



Study Restrictions 58 3.5. Diet 59 3.6. Mnimzation of Bias 59

. 6. 1. Random zation 59
i ni cal wWoizai2/Seg3pl i es 60
. 7.2.Drug Packagi ng and Labeling 51
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Now reads:
Reason for change:

Section:
Previously read:

Now reads:

Reason for change:

Section:
Previously read:

Now reads:
Reason for change:

* Section:
Previously read:
Now reads:
Reason for change:

Section:
Previously read:
Now reads:

Reason for change:

Section:
Previously read:
Now reads:

Reason for change:

Section:
Previously read:
Now reads:
Reason for change:

Section:
Previously read:

3.6.2.Blinding 59 3.7. Study Treatnent and
3.7.1. Physical Descriptionproffi/tSeadyp21rug(s) 60

Effective Date: 21 Dec 2009

12. Acquisition of P50, P300 and MMN data at selected sites. Two assessments
will be completed, one for the subject to become comfortable with test
procedures and one for the baseline measurements.

To obtain 2 measurements, one for the subject to become comfortable with the
test procedure and one for actual baseline assessment.

3.3.1.2. Baseline Assessments (Day 1)

7. Repeat hematology, clinical chemistry, bilirubin, LFTs, or urinalysis

will be performed, if any abnormal values were detected in the screening

tests.

7. Repeat hematology, clinical chemistry, bilirubin, LFTs, or urinalysis
will be performed prior to randomization (Day 1) assessments, if any
abnormal values were detected in the screening tests.

To clarify that repeat lab tests for abnormal screening laboratory results must be
reviewed prior to randomization.

3.3.1.2. Baseline Assessments (Day 1)

8. Blood samples will be obtained for measurement of alpha 7 mRNA
expression. '

Deleted

Deleted at Baseline Assessments (Day 1) but added to Screening (Week -4)

in order to combine blood draws for the subjects not participating in the
PK substudy while providing consistency for the sampling of the alpha 7
mRNA.

3.3.1.2. Baseline Assessments (Day 1)

Text previously not present

22. Completion of Trails A & B and Symbol-Digit paper and pencil tests.
To include new assessment in study procedures.

3.3.1.3. Week 1
6. CSTB and SGI-Cog will be completed.
6. Completion of CogState Schizophrenia test battery (at least 90 minutes after

prior tobacco use, if applicable) and SGI-Cog.
To clarify when to perform the battery in relationship to tobacco use.

3.3.1.3. Week 1

Text previously not present

15. Acquisition of P50, P300 and MMN data at selected sites.
To align text with the Table & Event Schedule

3.3.1.3. Week 1
Text previously not present
16. Completion of Trails A & B and Symbol-Digit paper and pencil tests.

To include new assessment in study procedures.

New 3.3.1.4. Week 2 (Telephone Contact)
Text previously not present
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1. Contact subject by telephone in order to ask for subject replies to questions
about the tolerability to the study drug and about compliance with self-

administration of the study drug.
To assess study drug tolerability and compliance between study visits.

New 3.3.1.5. Week 4 (old 3.3.1.4.)

10. Completion of CogState Schizophrenia test battery (at least 1 hour
after prior tobacco use, if applicable) and SGI-Cog

10. Completxon of CogState Schizophrenia test battery (at least 90 minutes
after prior tobacco use, if applicable) and SGI-Cog.

To clarify when to perform the battery in relationship to tobacco use.

New 3.3.1.5. Week 4 (old 3.3.1.4.)

17. An in-clinic dose of study drug will be administered (Smg study drug),
at least 90 minutes before first tobacco use (in tobacco users).

17. An in-clinic dose of study drug will be administered (1mg study drug),
at least 90 minutes before first tobacco use (in tobacco users).

To correct study drug dose administered at this visit.

New 3.3.1.5. Week 4 (old 3.3.1.4.)

Text previously not present

21. Completion of Trails A & B and Symbol-Digit paper and pencil tests.
To include new assessment in study procedures.

New 3.3.1.6. Week 6 (Telephone Contact)

Text previously not present

1. Contact subject by telephone in order to ask for subject replies to questions
about the tolerability to the study drug and about compliance with self-
administration of the study drug.

To assess study drug tolerability and compliance between study visits.

New 3.3.1.7. Week 8 (old 3.3.1.5.)

10. Completion of CogState Schizophrenia test battery (at least 1 hour after
prior tobacco use, if applicable) and SGI-Cog

10. Completlon of CogState Schizophrenia test battery (at least 90 minutes
after prior tobacco use, if applicable) and SGI-Cog.

To clarify when to perform the battery in relationship to tobacco use.

New 3.3.1.7. Week 8 (old 3.3.1.5.)

17. An in-clinic dose of study drug will be administered (25mg study
drug), at least 90 minutes before first tobacco use (in tobacco users).

17. An in-clinic dose of study drug will be administered (Smg study drug),
at least 90 minutes before first tobacco use (in tobacco users).

To correct study drug dose administered at this visit.

New 3.3.1.7. Week 8 (old 3.3.1.5.)

Text previously not present

21. Completion of Trails A & B and Symbol-Digit paper and pencil tests.
To include new assessment in study procedures.
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3.3.1.8. Week 10 (Telephone Contact)

Text previously not present .
1. Contact subject by telephone in order to ask for subject replies to questions
about the tolerability to the study drug and about compliance with self-
administration of the study drug.

To assess study drug tolerability and compliance between study visits.

New 3.3.1.9. Week 12 or Early Withdrawal Visit (old 3.3.1.6.)

11. Completion of CogState Schizophrenia test battery (at least 1 Rour after
prior tobacco use, if applicable) and SGI-Cog

11. Completion of CogState Schizophrenia test battery (at least 90 minutes
after prior tobacco use, if applicable) and SGI-Cog.

To clarify when to perform the battery in relationship to tobacco use.

New 3.3.1.9. Week 12 or Early Withdrawal Visit (old 3.3.1.6.)

Text previously not present

22. Completion of Trails A & B and Symbol-Digit paper and pencil tests.
To include new assessment in study procedures.

New 3.3.1.10. Follow Up Visit, Week 14 (old 3.3.1.7.)

Text previously not present

12. Completion of Trails A & B and Symbol-Digit paper and pencil tests.
To include new assessment in study procedures.

3.4. Study Restrictions

1. If tobacco users (50% of subjects), subjects should not vary their smoking
habits during the study. If tobacco non-users (50% of subjects), subjects should
not begin to smoke during the study.

1. Tobacco users (50% of subjects) should not vary their tobacco use during the
study. Tobacco non-users (50% of subjects) should not begin to use tobacco
during the study.

To clarify that use of any tobacco products (smoking, snuff, etc.) falls into the
definition of nicotine use.

3.4. Study Restrictions

2. Subject may not use any new prescription or nonprescription medication
(including vitamins and herbal supplements) except for acetaminophen (not
exceeding 1gm/day) throughout the study duration.

2. Subjects may not use any new prescription or nonprescription medication
(including vitamins and herbal supplements) except for acetaminophen (not
exceeding 1.5gm/day), or other short-term use medications as permitted by the
Medical Monitor (e.g. antibiotics) throughout the study duration.

To align acetaminophen amount with Appendix 3 and allow the use of short-term

use medications.
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3.4, Study Restrictions

3. Subjects with a positive urine drug screen will be discontinued from the trial,
unless ascribed to appropriate use of a prescribed medication (e.g.
benzodiazepine for sleep), and after discussion with the medical monitor.

3. Subjects with a positive urine drug screen will be discontinued from the trial,
unless ascribed to appropriate use of a prescribed medication (e.g. ’
benzodiazepine for sleep), and after discussion and approvabof the Medical

Monitor. _
To clarify that approval from the Medical Monitor must also be obtained.

3.4. Study Restrictions
5. If a subject has had a recent febrile illness within 7 days of scheduled drug

intake, the start of study drug intake should be postponed until the body
temperature is normal for at least 72 hours.

Deleted
The decision of inclusion of a subject with a recent febrile illness will be made at

the discretion of the investigator after the nature of the illness is considered (e.g.
a short-lived URI would not normally be grounds for exclusion).

3.4. Study Restrictions (old 8, new 7)

8. Be willing to use acceptable methods of contraception (e.g. [UD, spermicidal
agent, oral contraceptive) throughout the study period.

7. Be willing to use acceptable methods of contraception (e.g. [UD, spermicidal .
agent, oral contraceptive) throughout the study period and for 7 days after study

completion .
To align text with the restrictions for male participants and renumber as item 5

was removed.

3.7.3. Dosage and Dosage Regimen

Subjects taking 1mg TC-5619 will take a single 1mg capsule TC-5619 p.o.
qd. Subjects taking Smg TC-5619 will take a single Smg capsule of Smg
TC-5619 p.o. qd. Subjects taking 25mg TC-5619 will take a single
capsule of 25mg TC-5619 p.o. qd. Subjects taking placebo will take a
single capsule of matching placebo p.o. qd. Study drug should be taken as
soon after awakening as possible, at least 30 minutes before the morning
quetiapine or risperidone dose, and at least 90 minutes before the first
tobacco use, if applicable

TC-5619-238 will be provided as hard gelatin capsules in strengths of 1mg, Smg,
and 25mg (as free base). Subjects will take Img TC-5619, Smg TC-5619, 25mg
TC-5619, or matching placebo ~ one capsule once daily p.o., as soon as possible
after awakening, at least 90 min before first tobacco use in tobacco users, and at
least 30 min before first dose of quetiapine or risperidone in all subjects

To align with the protocol synopsis.
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3.7.4. Drug Storage _

The study drug must be stored under controlled room temperature, 15 to 30°C
(59 — 86°F) and under controlled humidity (<70%), within an appropriately
secured facility.

The study drug must be stored under controlled room temperature, 15 to 30°C
(59 — 86°F), within an appropriately secured facility..

To remove the humidity restriction for drug storage at the sites. This requirement
for tracking humidity levels is for formal stability testing,

3.11. Procedures for Breaking Randomization Codes

Only when knowledge of the investigational product is essential for the clinical
management or welfare of the subject, can the Investigator unblind a subject’s
treatment assignment after approval is granted by the Targacept Medical Director
or designee.

Only when knowledge of the investigational product is essential for the clinical
management or welfare of the subject, can the Investigator unblind a subject’s
treatment assignment after approval is granted by the Targacept Medical Monitor
or designee.

Correct term should be Medical Monitor rather then Medical Director

4.1. Inclusion Criteria

2. Controlled schizophrenia, on same dose of quetiapine or risperidone for no less
than 2 months prior to screening

2. Controlled schizophrenia, on stable dose of quetiapine or.risperidone for at
least 2 months prior to screening

To ensure that more subjects meet or exceed the 2-month requirement

4.1. Inclusion Criteria

4. Stable schizophrenia as documented by lack of psychiatric hospitalization for 2
months prior to Screening

4. Stable schizophrenia as documented by lack of psychiatric hospitalization for 2
months prior to Screening (social admissions allowed)

Social admissions in India are common preceding a clinic visit if a subject has
traveled for a long distance. These admissions are allowed, becadse they are not
for psychiatric management.

4.2. Exclusion Criteria
2. Patients at imminent risk of suicide or of danger to themselves or others
2. Patients at significant risk of suicide or of danger to themselves or others

To clarify exclusion criteria

4.2. Exclusion Criteria

10. Tobacco users with no detectable urine cotinine level; and tobacco non-users
with a detectable urine cotinine level

10. Tobacco users with no detectable urine cotinine level; and tobacco non-users
with a detectable urine cotinine level > than 50ng/mL (urine cotinine level
between 50ng/ml and 500ng/ml will be excluded)

To account for the high sensitivity of the test for secondary exposure to nicotine
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4.2. Exclusion Criteria

13. Myocardial infarction

13. History of myocardial infarction
To clarify exclusion criteria

" 4.2. Exclusion Criteria

14. Seizure disorder
14, History of seizure disorder
To clarify exclusion criteria

4.2, Exclusion Criteria

Text previously not present

26. Body Mass Index (BMI) < 15 and > 31
To add exclusion criteria

5.1. Dosage and Administration

TC-5619-238 will be initiated at a dose of 1mg; titrated to Smg at Week 4;
and titrated to 25mg at Week 4, or matching placebo.

TC-5619-238 will be initiated at a dose of 1mg; titrated to 5Smg at Week 4;
and titrated to 25mg at Week 8, or matching placebo.

To correct the week that the dose is titrated to 25mg.

New 5.3.3. Prohibited and Restricted Medications (old Prohibited
Medications)

Text previously not present

Drugs with restricted use: must have must have written

prior approval from the Medical Monitor.

To provide additional clarification regarding the use of restricted

medications. ~

6.1. Sample Collection and Handling

Pharmacokinetic evaluation will be performed in a subset of the total study
population. Twenty subjects (ten in each cohort) will be enrolled in the serial
sample pharmacokinetic evaluation at one US site. Subjects enrolled for
pharmacokinetic evaluation will also include 50% tobacco users and 50% non-
tobacco users. Blood sample collection and pharmacokinetic assessments for this
subset of the study population are described below.

Pharmacokinetic evaluation will be performed in a subset of the total study
population. Approximately twenty (20) subjects (ten in each cohort) will be
enrolled in the serial sample pharmacokinetic evaluation at select US sites.
Subjects enrolled for pharmacokinetic evaluation will also include approximately
50% tobacco users and 50% non-tobacco users. Blood sample collection and
pharmacokinetic assessments for this subset of the study population are described
below. '

To allow flexibility to include additional sites in the collecting of serial PK
samples to ensure adequate number of subjects are included.

7.1.1. CogState Schi zophrenia Test Battery 68

7.1.4.Positive and Negati vecsyusptiene3cal e for
7.1.5.Scals for Assessnment of Negative Synptons
7.1.6. Al pha 7 nRNA expression 70 7.2. Analysis of Efficacy
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6.1. Sample Collection and Handling

Serial blood samples (7 mL each) will be collected on Day 1 (1 mg) and at Week
4 (1 mg at steady-state), Week 8 (5 mg at steady-state) and Week 12 (25 mg at
steady-state) visits at the following time points: pre-dose, 0.5, 1, 2, 3,4,6and 8
hours post-dose.

Serial blood samples (6 mL each) will be collected on Day 1 (1 mg) and at Week
4 (1 mg at steady-state), Week 8 (5 mg at steady-state) and Week 12 (25 mg at
steady-state) visits at the following time points: pre-dose, 0.5,1,2,3,4,6and 8
hours post-dose.

To correct the volume per sample for PK.

6.1. Sample Collection and Handling
Sparse blood samples (7 mL each) will be collected on Day 1 (1 mg) and at
Week 4 (1 mg at steady-state), Week 8 (5 mg at steady-state) and Week 12 (25

mg at steady-state) visits at the following time points: pre-dose, 1 and 3 hours

post-dose.

Sparse blood samples (6 mL each) will be collected on Day 1 (1 mg) and at
Week 4 (1 mg at steady-state), Week 8 (5 mg at steady-state) and Week 12 (25
mg at steady-state) visits at the following time points: pre-dose, 1 and 3 hours
post-dose.

To correct the volume per sample for PK.

7.1.1. CogState Schizophrenia Test Battery

Text not previously present

The Trail Making Test is a two-part neuropsychological test that measures visual
attention and task switching. It assesses cognition in the following domains:
psychomotor speed, visual scanning, and executive functioning (sequence
alternation and flexibility/set shifting). The subject is required to draw lines to
connect consecutively numbered circles on Part A, and on Part B to connect
consecutively numbered and lettered circles, alternating between numbers and
letters (1-A-2-B, etc.) as quickly as possible. Two scores for each part are
obtained, the total time and number of errors, with the total time score being the
predominantly used measure.

The Digit Symbol Substitution Test assesses psychomotor processing and
attention. It is a code-substitution test that has often been included in non-
language intelligence scales. In this test, subjects are asked to substitute
geometric figures for randomized presentations of numbers. The correct pairing
is shown in a key containing the numbers 1 through 9, each of which is paired
with a different geometric symbol. The key is placed in front of the subject, and
the subject has a specified amount of time to fill in as many symbols as possible
under the numbers on the answer sheet. The score on this test is the number of
correct symbols drawn within the allowed time.

To describe the paper and pencil tests, Trails A & B and Symbol-Digit.
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7.1.6. Alpha 7TmRNA expression

The level of expression will be correlated with primary (GML) and
secondary (CPAL, CSTB composite score; SANS, SGI-Cog, CGI-I, CGI-

S) efficacy endpoints. ,

The level of expression will be correlated with primary (GML) and secondary
(CSTB composite score; SANS, SGI-Cog, CGI-I, CGI-S) efficacy endpoints.
To remove CPAL from secondary endpoint listing.

8.1. Safety Parameters, Physical Examination

The physical exams conducted after the Screening visit may be abbreviated
exams (psychiatric, neurologic, cardiovascular and GI), although each must
include use of the AIMS.

Deleted _ '

To correct the type of physical exam conducted at each visit.

8.1. Safety Parameters, Vital Signs

Blood pressure, pulse and respiratory rate will be assessed at times indicated in
the Time and Evénts Schedule. '

Blood pressure, pulse, respiratory rate, height and weight will be assessed at
times indicated in the Time and Events Schedule.

To list all vital sign measurements being taken.

8.1, Safety Parameters, ECG

Digital twelve-lead ECGs will be recorded at a paper speed of 25 mm/sec so that
the different ECG intervals (RR, PR, QRS, QT) can be measured manually.
These ECGs will be recorded in triplicate at each visit except the Follow-up Visit
(unless an abnormality was detected at Week 12). The ECG will be recorded
with the subject in a sitting position after at least 5 minutes of rest until 4 regular
consecutive complexes are available.

Digital twelve-lead ECGs will be recorded at a paper speed of 25 mm/sec
so that the different ECG intervals (RR, PR, QRS, QT) can be measured
manually. These ECGs will be recorded in triplicate at each visit except
the Follow-up Visit (unless an abnormality was detected at Week 12).
The ECG will be recorded with the subject in a supine of semi-recumbent
position after at least 5 minutes of rest until 4 regular consecutive
complexes are available.

To clarify that ECGs should be done in a supine of semi-recumbent position.

8.1.1. Blood Samples

Blood samples for hematology and biochemistry will be taken at Screening (and
Baseline if indicated), Week 4, Week 8, and Week 12. Samples will be fasting at
Screening and Week 12, so that samples for fasting lipids may be obtained in
addition to the other hematology and biochemistry labs.

Blood samples for hematology and biochemistry will be taken at Screening (an
additional time at Screening and Baseline if indicated), Week 4, Week 8, and
Week 12. Samples will be fasting at Screening and Week 12, or at repeats, so
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that samples for fasting lipids may be obtained in addition to the other
hematology and biochemistry labs.

To allow one repeat screening lab testing so that results may be received prior to
randomization on Day 1.

8.1.4. Pregnancy

The investigator, or his/her designee, will collect pregnancy information on every
female who becomes pregnant while participating in this study.

The investigator, or his/her designee, will collect pregnancy information using
the Targacept Serious Event/Important Event Reporting Form on every female
who becomes pregnant while participating in this study.

To clarify how the investigators will collect pregnancy information.

8.2.1.4. Adverse Event of Special Interest

LFT abnormalities leading to withdrawal A

LFT abnormalities leading to withdrawal (e.g. lab values of 3 times greater limit)
To specify events that is of interest to the sponsor because they are relevant to the
molecule or to the therapeutic area, even if the events are neither severe, serious,

nor lead to withdrawal.

8.2.1.4. Adverse Event of Special Interest

Tardive dyskinesia

Rigidity or Bradykinesia

Clinically significant change, if present in screening, or emergence of tardive
dyskinesia

Clinically significant change, if present in screening, or emergence of rigidity or
bradykinesia

To specify events that is of interest to the sponsor because they are relevant to the
molecule or to the therapeutic area, even if the events are neither severe, serious,

nor lead to withdrawal.

8.2.1.4. Adverse Event of Special Interest

Text not previously present.

Overdose

Suicide

To add the overdose and suicide to the list of collected AEs of special interest.

8.2.5. Assessment of Causality

However, it is very important that the investigator always make an assessment of
causality for every event prior to transmission of the SAE MedWatch form to
Sponsor or CRO. The investigator may change his/her opinion of causality in
light of follow-up information, amending the eCRF and SAE MedWatch forms
accordingly.

However, it is very important that the investigator always make an assessment of
causality for every event prior to transmission of the Targacept Serious
Event/Important Event Reporting Forms to Sponsor or CRO. The investigator
may change his/her opinion of causality in light of follow-up information,
amending the eCRF and Targacept Serious Event/Important Event Reporting
Forms accordingly.
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Reason for change:  To correct the name of the form used in reporting serious adverse events and AEs
of special interest.

Section: 8.2.8. SAE Reporting Procedures

Previously read: The SAE MedWatch form will always be completed as thoroughly as possible
with all available details of the event, signed by the investigator (or designee),

" and forwarded to Sponsor or CRO within the designated time frames.

Now reads: The Targacept Serious Event/Important Event Reporting Form will always be
completed as thoroughly as possible with all available details of the event, signed
by the investigator (or designee), and forwarded to Sponsor or CRO within the
designated time frames.

Reason for change:  To correct the name of the form used in reporting serious adverse events and AEs
of special interest.

Section: 8.2.8. Table 1. Timeframes for Submitting SAE Reports to Sponsor or CRO
Previously read:

| Follow-up Iiformation on a Préviously.

*REPOMS " 1: 1 . Reported SAEs
. Documents . * . |-*Time Frame | = - ° Documents’ ;* i)
MedWatch form 24 hrs Updatec} MedWatch
orm

Now reads:

[ Follow-up Information Gi a Préviously .
.. w5 Reported SAE ;

i Initial SAE Réport

" Time Framic . | - Documents’ | Time Frame | - Documents. : ;.-
Targacept Serious Updated Targacept
Event/Important Serious
24 hrs Event Reporting 24 brs Event/Important Event
Form Reporting Form

Reason for change:  To correct the name of the form used in reporting serious adverse events and AEs
of special interest.
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Section:
Previously read:

Now reads:

Reason for change:

Section:
Previously read:

Now reads:

Reason for change:

Section:
Previously read:
Now reads:

Reason for change:

Section:
Previously read:

Now reads:

Reason for change:

| nstd1t uti onal Revi ew Board

Effective Date: 21 Dec 2009

8.2.8. SAE Reporting Procedures

Facsimile transmission of the MedWatch form is the preferred method to
transmit this information to the project contact for SAE receipt. In rare
circumstances and in the absence of facsimile equipment, notification by
telephone is acceptable, with a copy of the MedWatch form sent by overnight
mail. Initial notification via the telephone does not replace the need for the
investigator to complete and sign the MedWatch form within 24 hours.

Facsimile transmission of the Targacept Serious Event/Important Event
Reporting Form is the preferred method to transmit this information to the project
contact for SAE receipt. In rare circumstances and in the absence of facsimile
equipment, notification by telephone is acceptable, with a copy of the Targacept
Serious Event/Important Event Reporting Form sent by overnight mail. Initial
notification via the telephone does not replace the need for the investigator to
complete and sign the Targacept Serious Event/Important Event Reporting Form
within 24 hours.

To correct the name of the form used in reporting serious adverse events and AEs

of special interest.

8.2.8. SAE Reporting Procedures

Sponsor will provide a list of project contacts for SAE receipt, fax numbers,
telephone numbers, and mailing addresses.

Sponsor will provide a list of project contacts for SAE receipt, e-mail addresses,
fax numbers, telephone numbers, and mailing addresses.

To add contact information by e-mail.

8.2.8.2 Management of an SAE and Events of Special Interest

Text not previously present

A 6 ml PK plasma sample will be obtained at the earliest opportunity
immediately following the occurrence of an SAE or Event of Special Interest.
To correlate the SAE or ESI with levels of study drug.

8.2.9. Management of Overdose

In the event a study subject takes an overdose of study medication, the
investigator may obtain the identity of the subject’s medication by contacting the
Targacept Medical Monitor or other designee. A detailed description of the
treatment administered for the overdose and the subject’s clinical course will be
recorded on the special case report forms provided. ‘

In the event a study subject takes an overdose of study medication, the
investigator may obtain the identity of the subject’s medication, however, the
Targacept Medical Monitor or other designee must be notified if not before
breaking the blind, within g24 hours after breaking the blind. A detailed
description of the treatment administered for the overdose and the subject’s
clinical course will be recorded on the Targacept Serious Event/Impottant Event
Reporting Form provided.

To clarify the process of breaking the blind and documentation of treatment for

overdose.

Subj ect Records 84 11. QUALITY CONTROL AND
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(MN)127 hypotensive crises. :

e A drug screen on admission to the hospital to detect other drugs taken during the overdose.

o A detailed listing of clinical signs and symptoms such as the occurrence of anticholinergic
effects (e.g., urinary retention, ileus, etc.), arrhythmias, seizures, respiratory depression and
depressed level of consciousness.

e Frequent vital signs (initially hourly, or more frequently if clinically indicated) including
supine blood pressure, standing blood pressure if possible, supine pulse, temperature and
respiratory rate.

e An ECG on admission and every 8 hours thereafter until 3 consecutive ECGs that are
normal or the same as the pre-study ECG have been obtained. Particular attention should be
paid to the PR, QRS, and QTc intervals.

e Continuous monitoring of cardiac rhythm with representative tracings of any arrhythmias
until no abnormalities of cardiac rhythm have been observed for 24 hours (therefore the
minimum period of cardiac monitoring should be 24 hours).

e Hematological and blood chemistry tests and a urinalysis on admission and once daily for a
minimum of 48 hours.

Now reads:

e A 6 ml plasma sample for TC-5619 assay immediately upon becoming aware of the
overdose, 1 hour later, 4 hours later and then every 8 hours for a minimum of 24 hours and
until all signs and symptoms of the overdose have resolved. If possible, an additional
plasma sample should be obtained at the time of occurrence of any major clinical event
such as seizure or hypotensive crises.

e A drug screen immediately upon becoming aware of the overdose to detect other drugs
taken during the overdose.

e A detailed listing of clinical signs and symptoms such as the occurrence of anticholinergic
effects (e.g., urinary retention, ileus, etc.), arrhythmias, seizures, respiratory depression and
depressed level of consciousness.

e Frequent vital signs (initially hourly, or more frequently if clinically indicated) including
supine blood pressure, standing blood pressure if possible, supine pulse, temperature and
respiratory rate.

e An ECG immediately upon becoming aware of the overdose and every 8 hours thereafter

until 3 consecutive ECGs that are normal or the same as the pre-study ECG have been
obtained. Particular attention should be paid to the PR, QRS, and QTc intervals.
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Section: New 8.2.10. Management of Suicide Attempt
Previously read: Text previously not present.
Now Reads: All suicide attempts must be reported as an SAE/ESI whether the attempt was

serious attempt or not. A detailed history regarding the circumstances of the
suicide attempt including what lead up to the suicide attempt and the method
used in the suicide attempt A. description of the treatment administered for the
suicide attempt and the participant’s clinical course will be reported on the
Targacept Serious Event/Important Event Reporting Form

The evaluation outlined for an overdose should also be followed for an apparent
suicide attempt regardless of whether method of the attempt was an overdose.

Any possible suicide-attempts will result in immediate withdrawal of the

participant from the study. Appropriate medical and psychiatric management of

the suicide attempt and/or related AEs/SAEs must be provided to the participant.
Reason for change:  Provide additional guidance to the management of a suicide attempt.

Section: New 8.2.11. Management of Increase Liver Function Tests

Previously read: Text previously not present.

Now reads: Any increase in liver function tests of >3 times the upper limit of the reference
range should be reported on the Targacept Serious Event/Important Event
Reporting Form

A detailed history including all possible explanations for the elevations of Liver
Function tests including a list of all concomitant medications the subject has

taken in the last 30 days.
e Blood chemistry tests including LFTs should be repeated to confirm
the results.
e A 6 ml plasma sample for TC-5619 assay should be obtained
s Repeat LFTs should be performed weekly until the levels return to
baseline.

e Management of the elevated LFTs should be discussed with the
Medical Director or Medical Safety Monitor.
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Section: 9.1.4. Primary Efficacy Endpoint Analysis

Previously read: Since there are three dose comparisons (Week 4 [1mg]; Week 8 [Smg]; and
Week 12 [25mg] that may result in the rejection of the null hypothesis, the
Hommel-Hochberg method will be used to control for multiple comparisons.

Now reads: Since there are three dose comparisons (Week 4 [1mg); Week 8 [Smg]; and

.Week 12 [25mg] that may result in the rejection of the null hypothesis, the

Hochberg method will be used to control for multiple comparisons.

Reason for change:  To clarify that the method used will be the Hochberg method.
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Reason for change:  Correct reference date.

Section: 14. References .
Previously read: 23. ECDEU Assessment Manual for Psychopharmacology. Revised 1976

Ed. Guy W.218. B .
24. Kay SR, Fiszbein A, Opler LA (1987). The positive and negative syndrome

scale (PANSS) for schizophrenia. Schiz Bull 13: 261-276.

25. Perl O, Strous RD, Dranikov A, Chen R, and Fuchs S (2006). Low levels of
alpha7-nicotinic acetylcholine receptor mRN{\ on Reripheral blood.
lymphocytes in schizophrenia and its association with illness severity.
Neuropsychobiol 53: 88-93. .

26. Andreasen N (1981) The Scale for the Assessment of Negative Symptoms
(SANS). University of lowa Press, Towa City, Jowa. .

Now reads: 22. ECDEU Assessment Manual for Psychopharmacology. Revised 1976

Ed. Guy W. 218. N _

23. Kay SR, Fiszbein A, Opler LA (1987). The positive and negative syndrome
scale (PANSS) for schizophrenia. Schiz Bull 13: 261-276.

24. Perl O, Strous RD, Dranikov A, Chen R, and Fuchs S (2006). Low levels of
alpha7-nicotinic acetylcholine receptor mRNA on peripheral blood
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Now reads:

Reason for change:

Section:
Previously read:

Now reads:
Reason for change:

Section:
Previously read:

\ Mat8dal$ endflawbelmgsessnent of Negat i
total Peeidmsly sadi\eek Bloodypsibesollopadin glgss R st%&mgé‘tzé%{n%}% g@ﬁ‘iﬁ’%
asma samples must

tubes (e.g., Vacutainer"). Resulting p e sfored in
polypropylene storage tubes. No tubes with separation gel should be used.
Blood must be collected in glass or plastic K;EDTA containing blood collection
tubes (e.g., Vacutainer®). Resulting plasma samples must be stored in
polypropylene storage tubes. No tubes with separation gel should be used.
Clarify the type of collection tube used.

Appendix 1. Pharmacokinetic Sample Collection, Handling and Shipping
Collect 7 mL of blood into the appropriate KsEDTA containing collection
tube (e.g., Vacutainer®) at each time point.

Collect 6 mL of blood into the appropriate K;EDTA containing collection
tube (e.g., Vacutainer®) at each time point.

To clarify the type of collection tube and to correct the volume per sample for

PK.

Appendix 2. CogState Schizophrenia Test Battery (CSTB)

b. Continuous Paired Associate Learning Task (CPAL)

Administration Time (in healthy volunteers): 5 Minutes

Cognitive Domain Usually Measured: Visual Learning & Memory

Task Description:

Stage 1 :

The pre-task on-screen instructions ask: "In what locations do these pictures
belong"

In this task, the subject must learn and remember the pictures hidden beneath
different locations on the screen. The subject must tap the target on the central
location to begin. As each picture to be learned is revealed, the subject must tap
each location and remember where the picture was located.

Stage 2 _

The pre-task on-screen instructions ask: "In what locations do these pictures
belong"

Now the same pictures will be presented in the center of the screen, and the
subject must tap on the peripheral location where that picture previously

appeared.

rdlipg apg RPRNE\\eek 12

ANS)
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Section: Appendix 14.
Previously read: Appendix not previously present
Now reads: Appendix 14. Signed and Dated Investigator Protocol Agreement Page

Reason for change:  To adjust the numbering of Appendices for the insertion of Fagerstrom Test for
Nicotine Dependence.
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9 should the first P value be worse than the 10%

|l evel of silgni fiCCYHEN Tilen-thesecond P varue Wit be 485685ed using the
5% | evel oftési gakdyiPoaptor:and--shout-g-i-he-seeond-P-vat-te-not—rdach
significanae, tRanakkendshiy.d. P.val.ue..wi.ll..be.assessed..using-thHe 3.33% | evel
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Ew ni coti ne, dependence (Fa r Test of Nicotine Dependgnce), We
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wi || be coded byisysbeimeegan..cl.ass..and..pr.ef.err.ed.t.er.m-usi-ng--HedDRA.
Treatment energens aglyansaagvent.s. (TEAE) w.ll . be. tabul.ated. and:i summarized
to show theg numper Duasgiondgﬂoﬁoen{ age of patients in each treatnenpt group. ECG
paraneters, “vital 'signs, and I

i nter pr et edusi H@coﬂlétgt&afa Frﬁinia ve-statistics No-inferentiar stEtitsti cal
analysis will be performed. Change from Baseline to Wek 4, Wek 8 and
Week 12 in the AIMS scores, Calgary Depression Scale for Schizophrenia
total score, and CSSRS total score will be analyzed using an ANCOVA nodel
with treatnent as nmain factor and baseline values as covariate.

Phar macol ci neti c anal ysis: |ndividual and descriptive statistics for

queti api ne and risperidone/ 9-0H-risperidoane wll be presented. |ndividual
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pl asma TC-5619 concentration data and estimated PK paranmeters wll be

| isted and summari zed usi ng descriptive statistics. G aphical

repr esentwi2orn#9efici ndi vi dual , nean, nedi an and conposi PET/US2012/021472
concentration-tine profiles for TC561® will be presented according to dose
| evel . Exploratory anal ysis: nRNA expression in a subset of subjects wll
be nmeasured and correlated with change from Baseline in GW, CSTB conposite

score, SANS, P50, P300, MW, CA-S, Cd-1, and SA-Cog scores. P50, P300
and | GArEegﬁTi and conpared between TC-5619 and pl acebo cohorts.
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CLINICAL PROTOCOL SYNOPSIS

Name of Company: Name of Finished Product: Name of Active Substance:
Targacept TC-5619-238 TC-5619

Title of Study: A Doublc-Blind, Placebo-Controlled, Multicenter, Parallel Group Study to Assess Efficacy,
Safety, and Tolerability of TC-5619 as Augmentation Therapy to Improve Cognition in OQutpatients with
Cognitive Dysfunction in Schizophrenia. :

PRO-05619-CRD-001, Phase 2

Investigators: NS

Clinical Laboratories: QECG (ECGs); CogState (computerized test battery); ICON and Tandem (labs)

Study Period: 18 weeks, including a 4-week screening period, a 12-week treatment period, and a 2-week follow-up
period

Objective(s):
Primary:
s .To assess the efficacy of TC-5619 as augmentation therapy to quetiapine or risperidone, to improve cognition in
stable outpatients with Cognitive Dysfunction in Schizophrenia (CDS).
Secondary:
s To further assess the efficacy, and the safety and tolerability of TC-5619 administered adjunctively with
quetiapine or risperidone in outpatients with CDS.
»  To evaluate the pharmacokinetics of TC-5619 in this population through serial and sparse sampling in a subset of
subjects in the study and to assess plasma levels of quetiapine and risperidone/9-OH-risperidone.
Exploratory:
»  To correlate mRNA cxpression of the alpha-7 neuronal nicotinic receptor (NNR) with study drug response
= To assess the response to study drug of P50, P300, and Mismatch Negativity (MMN) in a subset of subjects

Methodology: This is a double blind, randomized, placebo-controlled, fixed dose titration, add-on study.

Number of Subjects: No more than 200 subjects will be enrolled, divided into 2 cohorts, to ensure that at least 120
subjects complete (60 per cohort); this assumes a 40% drop-out rate. Randomization will be stratified so that one-half
of the subjects in each cohort will be tobacco users (30 per cohort), and one-half will be non-users (30 per cohort).

The number of study subjects is based upon the following sample size calculation. This study is powered to
demonstrate a statistically significant difference in each of the stratified sub-cohorts (tobacco users or tobacco non-
users) between TC-5619 and placebo in the change from Baseline (Day 1) to the end of the fourth week of dosing with
each of 3 doses of TC-5619 (1mg, Smg, and 25mg) in the primary endpoint (Groton Maze Learning [GMLY), which is
an item in the CogState Schizophrenia test battery. The number of subjects per sub-cohort needed for GML is 29, to
detect a difference of 18.0 points with 80% power using a one-sided test and a significance level of 10% (p < 0.10),
assuming a standard deviation (SD) of 32.2 and normally distributed errors. Hence the number of subjects required in
the entirc cohort (tobacco users plus non-users) is 60.

Study Design: Following a 4-week screening period, subjects on prior treatment with quetiapine or risperidone will
be randomized in double-blind fashion into 1 of 2 cohorts: placebo or TC-5619-238. Subjects will undergo fixed dose
titration cvery 4 weeks: a 1mg p.o. qd starting dose for 4 weeks (Day 1 — Week 4); then a 5Smg p.o. qd dose for 4
weeks (Week 4 — Week 8); and finally a 25mg p.o. qd dose for 4 weeks (Week 8 — Week 12). All doses are expressed
as free base equivalents. The double-blind treatment period will therefore last for 12 weeks. There will be a 2-week
follow-up period following the end of the treatment period. Pharmacokinetic evaluation will be performed in subset

of the study population.

Inclusion Criteria
I. Diagnosis of schizophrenia, per DSM-IV TR criteria, as aided by the MINI International Neuropsychiatric

Interview (MINI)

2. Controlled schizophrenia, on stable dose of quetiapine or risperidone for at least 2 months prior to
screening

3. Age 18- 60, male or female

4. Stable schizophrenia as documented by lack of psychiatric hospitalization for 2 months prior to Screening (social
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Name of Company: Name of Finished Product: Name of Active Substance:
Targacept TC-5619-238 TC-5619

5.
6.

7:
8.
9.

admissions allowed)

Clinical history of stable psychotic symptoms for 1 month prior to Screening.

Stable positive symptoms of schizophrenia for 4 weeks prior to Day 1, as shown by score </= 4 on PANSS for
items related to delusion, hallucination, conceptual disorganization, and unusual thought content, at Screening
and at Day 1

Calgary Depression Scale for Schizophrenia score <6

OQutpatient with stable housing, and presence of an informant who sees the subject at least 4 times weekly

Able to understand and sign informed consent

NhWN -

13.
14,
15.
16.
17.
18.
19.
20.
21.

22.
23.
24
25.
26.

Exclusion Criteria:

Diagnosis of schizoaffective or schizophreniform disorders 1 year prior to Screening

Patients at significant risk of suicide or of danger to themselves or others

Antipsychotics other than quetiapine or risperidone, or a change in dosing of these within 2 months of Screening
Treatment with mood stabilizers, antidepressants, or anxiolytics (short-acting hypnotics permitted)

Treatment within 1 month using cognition-affecting agents other than the above, as listed in Appendix 3 (e.g.
CNS stimulants)

Use of éther prohibited concomitant medications

Other concomitant medications that have been changed within 1 month prior to Screening

History within past 6 months of alcohol or illicit drug abuse

Use of smoking cessation therapy within 1 month prior to Screening

Tobacco users with no detectable urine cotinine level; and tobacco non-users with a detectable urine cotinine
level > than 50ng/mL (urine cotinine level between 50ng/ml and 500ng/ml will be excluded)

Unable to comply with study procedures in opinion of investigator, including CogState battery

History of significant other major or unstable neurological, metabolic, hepatic, renal, hematological, pulmonary,
cardiovascular, gastrointestinal, or urological disorder

History of myocardial infarction

History of seizure disorder .

Type 1 diabetes mellitus (DM); type 2 DM that requires medication (diet-controlled allowed, with HbA1C <7.3)
Electroconvulsive therapy within 2 months prior to Screening

Uncontrolled hypothyroidism, vitamin B12 or folic acid deficiency

Current TB or known systemic infection (HBV, HCV, HIV)

Clinically significant finding on physical exam that could be a safety issue in the study

ALT or AST levels > 2.5 times the upper limits of the laboratory reference range

Clinically significant lab or ECG abnormality that could be a safety issue in the study, including QTcF > 450
(males) or QTcF > 480msec (females) ’

Women of child-bearing potential and men unwilling or unable to use accepted methods of birth control
Women with a positive pregnancy test, or who are lactating

Participation in another clinical trial in last 3 months prior to Screening

Involvement in planning or conduct of the study by site staff

Body Mass Index (BMI) < 15 and > 31

Test Product(s), Dose, and Mode of Administration, Batch Number(s):

Investigational: TC-5619-238 will be provided as hard gelatin capsules in strengths of 1mg, Smg, and 25mg (as free
base). Subjects will take tmg TC-5619, Smg TC-5619, 25mg TC-5619, or matching placebo — one capsule once daily
p.0., as soon as possible after awakening, at least 90 min before first tobacco use in tobacco users, and at least 30 min

before first dose of quetiapine or risperidone in all subjects
Control: Placebo will be provided with exactly the same shape, size and appearance.
Batch Numbers: 1mg: B090229

5mg: B090245
25mg: B090253
Placebo: B090222
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Duration of Treatment:

Treatment period lasts for 12 weeks, with a 4-week screening period, and a 2-week follow-up period after treatment

ends.

Concomitant Medication Restrictions:

Subjects must be on stable dose of quetiapine or risperidone for at least 2 months prior to Screening and enrollment.

Efficacy endpoints:

= Primary efficacy endpoint is an item in the CogState Schizophrenia Test Battery (CSTB): Groton Maze Learning
(GML), comparing TC-5619 vs. placebo, at each of three occasions vs. Baseline (Dayl): Week 4, Week 8, and
Week 12 or Early Withdrawal (EW). CSTB is to be administered at least 90 minutes after last tobacco use if
applicable.

= Secondary efficacy endpoints are (each testing TC-5619 vs. placebo, and compared to Baseline):

o GML item at Week 1

o Composite CSTB score; at Week 1, Week 4, Week 8, Week 12 or EW compared to baseline.

o Subjective Global Impression-Cognition (SGI-Cognition), patient and informant versions; at Week 1,
Week 4, Week 8 & Week 12 or EW.

o Clinical Global Impression of Severity (CGI-S); at Day 1, Week 1, Week 4, Week 8, Week 12 or EW, and
Week 14 (Follow-up Visit).

o Clinical Global Impression-Global Improvement (CGI-I); at Week 1, Week 4, Week 8, Week 12 or EW,
and Week 14.

o Scale for Assessment of Negative Symptoms (SANS) total score; at Week 1, Week 4, Week 8, and Week
12 or EW.

= Other (for tobacco users only):

o Tobacco use: estimated by patient at Baseline and Week 12 or EW.

o Fagerstrom test score: at Baseline and Week 12 or EW.

Safety Endpoints:

»  Physical examination at Week -4, Day 1, Week 1, Week 4, Week 8, Week 12 or EW, and Week 14.

s Abnormal Involuntary Movement Scale (AIMS) at Week -4, Day 1, Week 1, Week 4, Week 8, and Week 12 or
EW.

= Calgary Depression Scale for Schizophrenia (CDSS) total scores at Week -4, Day 1, Week 4, Week 8, and Week
12 or EW.

®  Assessment of AEs at Week -4, Day 1, Week 1, Week 4, Week 8, Week 12 or EW, and Week 14

" Completion of Columbia Suicide Severity Rating Scale (CSSRS) at Week -4, Day 1, Week 1, Week 4, Week 8,
Week 12 or EW, and Week 14. ’

= Sitting and orthostatic vital signs at Week -4, Day 1, Week 1, Week 4, Week 8, Week 12 or EW and Week 14;
and additional orthostatic vital signs pre-dose and post-dose (1 and 3 hours after in-clinic dose), at Day 1, Week
4, Week 8, and Week 12 or EW. When collecting sitting vital signs, BP and heart rate will be recorded after the
subject sits for at least 5 minutes. When orthostatic vital signs are collected, BP and heart rate will be recorded
following at least 2 and not more than 3 minutes standing. .

» 12 Lead digital ECG performed in triplicate at Week -4, Week 1, Week 4, Week 8, Week 12 or EW; and at Week
14 if an abnormality was identified at Week 12; and additional pre-dose and post-dose ECGs (1 & 3 hrs after in-
clinic dosing) at Day 1, Week 4, Week 8, and Week 12 or EW.

»  Clinical laboratory tests (hematology, plasma biochemistry, liver function tests [LFTs], bilirubin, and urinalysis)
at Week -4, Day 1, Week 4, Week 8, Week 12 or EW, and Week 14. A lipid panel will be added at Screening
and Week 12 or EW, and labs on these days will be fasting.

= Urine drug screen at Screening, Day 1, Week 4, Week 8, and Week 12 or EW.

= Pregnancy test for pre-menopausal females at Week —4, Day 1 and Week 12 or EW.

PK endpoints:

«  Changes in plasma levels of quetiapine or risperidone/9-OH-risperidone at Day 1, Week 4, Week 8 and Week 12.

»  Appropriate pharmacokinetic parameters for TC-5619 will be estimated on Day 1, Week 4, Week 8 and Week 12.

Exploratory endpoints:
= mRNA expression of the alpha 7 NNR gene in lymphocytes and its correlation with primary and secondary
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efficacy endpoints.

= P50, P300, and Mismatch Negativity evoked potentials in a subset of subjects; at Day 1, Week 4, Week 8, and
Week 12 or EW.

Statistical Methods:

General Statistical considerations: Categorical variables will be summarized by presenting the number and percent of

subjects in each category. Continuous variables will be summarized by presenting n, mean, median, standard error

(SE), standard deviation (SD), minimum, and maximum values. To evaluate possible treatment differences, binary and

ordinal categorical measures will be analyzed using Chi-square test; all continuous measures will be analyzed using an

ANCOVA model. All statistical tests for the analyses will be performed using one-tailed tests at the p <0.10 level of

significance, except as noted below.

Efficacy analysis

® The primary endpoint will be change in CogState Schizophrenia Test Battery GML from Baseline to Week 4,
Week 8, and Week 12 or EW. This change from Baseline will be analyzed using Analysis of Covariance
(ANCOVA) techniques with an alpha of 0.10 (one-tailed), to examine differences between the TC-5619 and
placebo treatment cohorts (entire cohorts, tobacco-users and non-users combined). The ANCOVA model will
include treatment as a main factor and baseline values, country, time, tobacco use status, and interaction of
tobacco use status with treatment as covariates. Other covariates may be used as delineated in the Statistical
Analysis Plan. Since the primary outcome (GML) is assessed on 3 occasions (Week 4, Week 8, and Week 12)
that may result in the rejection of the null hypothesis, the Hochberg method will be used to control for multiple
comparisons. To ensure that the significance level over the three independent tests is 10%, should the first P
value be worse than the 10% level of significance, then the second P value will be assessed using the 5% level
of significance; and should the second P value not reach significance, then the third P value will be assessed
using the 3.33% level of significance. Rejection of the null hypothesis for GML at any of the 3 occasions will
constitute trial success.

e  The primary efficacy analysis will be performed using the primary efficacy endpoint for the Intent-to-Treat
(ITT) population and the Per Protocol (PP) population. The results of the ITT population efficacy analysis
comprise the pre-specified measure of trial success for the primary endpoint. To account for missing data, the
last-observation-carried-forward (LOCF) method will be used, i.e. the last available on-therapy observation for
a subject will be used to estimate subsequent missing data.

e Secondary endpoints will be examined to measure differences between TC-5619 and placebo in the entire
cohorts (tobacco-users and non-users combined); and in tobacco-users alone; and in non-users alone. The
endpoints examined will include change from Baseline to Weeks 4, 8 and 12 in: SGI-Cognition total score;
CSTB composite score; SANS total score; CGI-S; and CGI-I. All secondary analyses will be performed for the
ITT and PP populations. The results of the ITT population efficacy analysis comprise the pre- -specified measure
of trial success for secondary endpoints.

e  Other efficacy analysis will examine (tobacco users only):
= tobacco use, as estimated by patients at Baseline and Week 12 or EW;

* nicotine dependence (Fagerstrom Test of Nicotine Dependence), Week 12 or EW vs. Baseline;
Descriptive statistics without formal statistical testing will be used for the other efficacy results.

Safety analysis:

All safety analyses will be performed for the ITT Population. Adverse events will be coded by system organ class

and preferred term using MedDRA. Treatment emergent adverse events (TEAE) will be tabulated and summarized

to show the number and percentage of patients in each treatment group.
®  ECG parameters, vital signs, and lab data will be tabulated and then interpreted using descriptive statistics.
No inferential statistical analysis will be performed.

&  Change from Baseline to Week 4, Week 8 and Week 12 in the AIMS scores, Calgary Depression Scale for
Schizophrenia total score, and CSSRS total score will be analyzed using an ANCOVA model with
treatment as main factor and baseline values as covariate.

Pharmacokinetic analysis:
Individual and descriptive statistics for quetiapine and risperidone/9-OH-risperidoane will be presented. Indmdual
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plasma TC-5619 concentration data and estimated PK parameters will be listed and summarized using descriptive
statistics. Graphical representations of individual, mean, median and composite concentration-time profiles for TC-
5619 will be presented according to dose level.
Exploratory analysis: mRNA expression in a subset of subjects will be measured and correlated with change from
Baseline in GML, CSTB composite score, SANS, P50, P300, MMN, CGI-S, CGI-I, and SGI- -Cog scores.

« P50, P300 and MMN will be measured and compared between TC-5619 and placebo cohorts.
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LIST OF ABBREVIATIONS

AE
AIMS
ANCOVA
API
BMI
CDS
CDSS
CFR
CGI-I
CGI-S
CLP
CNS
CRA
CRF
CSSRS
CSTB
DBP
DET
ECG
eCRF
EPS
FDA
GCpP
GML
HbA1C
HBV
HCV
HIV
HR
ICH
IDN
IEC
IRB
ITT
LFT
LOCF
MINI
MMN
NNR
NOAEL
NTEAE
P50

Adverse Event

Abnormal Involuntary Movement Scale

Analysis of Co-variance

Active Pharmaceutical Ingredient

Body Mass Index

Cognitive Dysfunction in Schizophrenia

Calgary Depression Scale for Schizophrenia
Code of Federal Regulations

Clinical Global Impression scale — Global Improvement
Clinical Global Impression scale — Severity
Clinical Pharmacology

Central Nervous System

Clinical Research Associate

Case Report Form _

Columbia Suicide Severity Rating Scale

CogState Schizophrenia Test Battery

Diastolic Blood Pressure

Detection test

Electrocardiogram

Electronic Case Report Form

Extrapyramidal Symptoms

Food and Drug Administration

Good Clinical Practice

Groton Maze Learning test

Hemoglobin A1C

Hepatitis B Virus

Hepatitis C Virus

Human Immunodeficiency Virus

Heart Rate )

International Conference on Harmonization

Identification task

Institutional Ethics Committee

Institutional Review Board

Intent to Treat

Liver Function Tests

Last Observation Carried Forward

Mini International Neuropsychiatric Inventory
Mismatch Negativity

Neuronal Nicotinic Receptor

No Observable Adverse Effect Level

Non Treatment-Emergent Adverse Event
Positive wave S0msec after Event
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P300 Positive wave 300msec after Event

PANSS Positive and Negative Symptoms of Schizophrenia
PD Pharmacodynamic

PK Pharmacokinetic

PP Per Protocol ,

SBP Systolic Blood Pressure

SAE Serious Adverse Event ‘

SANS Scale for Assessment of Negative Symptoms
SD Standard Deviation

SEM Standard Error of the Mean

SGI-Cog Subject Global Impression — Cognition scale
B Tuberculosis

TEAE Treatment-Emergent Adverse Event

WOCBP Women of Childbearing Potential



X X X

X X X X XX XX X

WO 2012/099836 PCT/US2012/021472
81

(TARGACEPT

1. INTRODUCTION

1.1. Description of Investigational Product

TC-5619 is a new chemical entity that targets a7 neuronal nicotinic receptors (NNRs). Highly
specific for the a7 nicotinic receptor, TC-5619 exhibits more than a thousand-fold sélectivity for
a7 versus a4B2 receptor subtypes.' In nonclinical studies, TC-5619 produced no detectable
effects on muscle or ganglionic nicotinic receptor sub-types, indicating marked selectivity for the
central nervous system (CNS) over the peripheral nervous system (PNS).? In toxicology studies,
TC-5619 was well tolerated in rodents and dogs. In humans, TC-5619 demonstrated excellent
tolerability up to and including administration of a single oral dose of 600mg (tosylate salt;
Study TC-5619-238-CLP-001)* and multiple oral doses of 300mg per day (tosylate salt; Study
TC-5619-238-CLP-002)*. In studies of behavioral pharmacology, TC-5619 was effective in a
rodent model of cognition with doses as low as 0.3 mg/kg, indicating the potential for a wide
therapeutic index. In the Multiple Rising Dose study (TC-5619-238-CLP-002) 4 following the
administration of TC-5619 at doses of 10mg (tosylate salt), subjects exhibited statistically
significant increases in the Power of Attention measurement using the Cognitive Drug Research
(CDR) test battery. Therefore, TC-5619 is being developed for use as an adjunctive therapy in
combination with atypical antipsychotics to treat cognitive dysfunction in schizophrenia (CDS).

For more detailed information, refer to the Investigator's Brochure for TC-5619.
1.2. Summary of Findings

1.2.1. Nonclinical Studies

Nonclinical studies provide data to support the safe administration of TC-5619 to humans.

In vitro studies were conducted to characterize the pharmacology, electrophysiological effects,
and potential for genotoxicity of TC-5619, while in-vivo studies were conducted to investigate
the safety, pharmacokinetics / metabolism, and toxicology of TC-5619. GLP safety
pharmacology studies have been completed to evaluate the effects of TC-5619 on gastrointestinal
and respiratory function as well as locomotor effects in rats. Additional GLP studies completed
include: acute single oral and intravenous doses in rats and dogs; 30-day and 90-day repeat
dosing studies in rats and dogs; a hERG (human ether-a-go-go related gene) channel inhibition
study, a telemetry study in dogs; and in-vitro / in-vivo genotoxicity studies.

Receptor screening indicates that TC-5619 is highly selective for the a7 NNR, with inhibitory
constants (Ki) for a7, opioid, sodium site 2 and 5-hydroxytryptamine (SHT3) receptors of 1nM,
13uM, 13uM, and > 10 uM, respectively. TC-5619 exhibited competitive binding selectivity for
M1, M2, nonselective central and nonselective peripheral muscarinic receptors.

In human embryonic kidney (HEK293) cells, TC-5619 exhibited an ECso of approximately
50uM for hERG channel inhibition. TC-5619 produced no significant changes in cardiovascular
function and no effects on the QT interval following doses of 10, 25, and 100 mg/kg in
telemeterized dogs. All doses in this section are expressed as free base equivalents.
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No observed effect levels (NOELSs) of 25 mg/kg for the gastrointestinal system and 100 mg/kg
for the neurological and respiratory systems were noted in GLP safety pharmacology studies.

In rats, the acute no observable effect level following single oral administration was 100 mg/kg
while the acute NOEL following single intravenous administration was 15mg/kg. In dogs, the
acute no observable effect level following single oral administration was 20 mg/kg while the
acute NOEL following intravenous administration was 2 mg/kg.

Among rats dosed with TC-5619 at 16.9, 67.7, and 338.5 mg/kg/day for 30 days, the NOEL was
67.7 mg/kg/day. At the high dose, tremors, partially closed eyelids, and hunched posture were
observed. Among dogs dosed with TC-5619 at 10, 30, or 100/80 mg/kg/day for 30 days, the
NOEL was 10 mg/kg/day in males and slightly less than 10 mg/kg/day in females. In the
intermediate and high dose treatment groups, dogs displayed tremors and partially closed eyelids.
These effects were noted in one female dog in the low-dose group as well. In the 100-mg/kg
group, dogs exhibited markedly reduced food consumption and body weight loss during the first
week of dosing, necessitating a reduction in the daily dose from 100 to 80 mg/kg.

TC-5619-238 was well tolerated in 90-day repeat-dose toxicity studies with a 28-day recovery
period in rats and dogs. In rats, the NOEL was 50 mg/kg/day. Ptosis, head tilt, mydriasis, and
waddling gait were observed at 150 and 350 mg/kg/day as well as decreased activity at 350
mg/kg/day. Increased turnover of red blood cells at 150 and 350 mg/kg/day was correlated with
increased spleen weights and extramedullary hematopoiesis. Increased kidney weights at

350 mg/kg/day were associated with multifocal tubular degeneration/regeneration at 150 and
350 mg/kg/day, and hyaline casts at 350 mg/kg/day. Increased serum potassium, calcium and
phosphorus and urine protein levels were also seen. Increased liver weights at 150 and

350 mg/kg/day were associated with centrilobular hypertrophy and elevated serum lactate
dehydrogenase, alanine aminotransferase, alkaline phosphatase, cholesterol, triglycerides and/or
phospholipids. Bile duct epithelial hypertrophy/vacuolation and follicular cell hypertrophy in
thyroid gland was seen at 350 mg/kg/day. In the lungs, alveolar histiocytosis occurred at

350 mg/kg/day accompanied by elevation of monocytes at 150 and 350 mg/kg/day. Except for
the bile duct epithelial hypertrophy/vacuolation, renal tubular degeneration/regeneration, and
increased urine protein, all findings were reversible. In dogs, the NOAEL was 5 mg/kg/day.
Mydriasis was observed at all doses. Salivation, tremor, prolapse of the nictitating membrane,
ptosis, and vomiting was observed at 30 and 60 mg/kg/day. Tremor was observed in one animal
at 5 mg/kg/day. Reduced food consumption and body weight were observed during the first two
weeks at 60 mg/kg/day. Reduced direct and consensual pupillary reflexes and reddened mucous
membranes were recorded at 60 mg/kg/day. Liver weights were slightly increased in the males at
60 mg/kg/day and correlated with minimal hepatocellular hypertrophy. Except for reddened
mucous membranes, all findings were reversible

No remarkable adverse effect was observed in reproductive toxicity studies. The parental
NOAEL was 150 mg/kg/day and the NOEL for reproduction was 350 mg/kg/day in fertility or
carly embryonic development study in rats. The embryo-fetal development studies were
conducted in rats and rabbits. In rats, both maternal NOEL and fetal developmental NOAEL
were 50 mg/kg/day and no teratogenic potential was revealed up to 450 mg/kg/day. In rabbits,
the maternal NOAEL was 35 mg/kg/day, the embryonic and fetal developmental NOEL was 70
mg/kg/day, and no teratogenic potential was revealed up to 150 mg/kg/day.
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Three GLP studies have been completed to evaluate the mutagenic potential of TC-5619 when
administered as the tosylate salt: the Ames test, the in vivo mouse erythrocyte micronucleus
assay, and an evaluation of chromosomal aberrations in Chinese hamster ovary (CHO) cells. The
results of the Ames test and the in vivo mouse erythrocyte micronucleus assay were negative.
The compound was also negative in the in vitro CHO chromosome aberration assay at a
concentration of 500 pg/mL, but it was positive at 1000 and 1500 pg/mL with and without
metabolic activation. Additional testing conducted in the in vivo peripheral rat lymphocyte test
indicated no evidence of genotoxicity. Daily administration of TC-5619 to humans at a dose of
300mg should produce mean maximal concentrations of approximately 1ug/mL at steady state,
providing at least a 500 fold margin of safety for maximal exposures expected in the proposed
study. Collectively, these data indicate that the genotoxic risk a55001ated with TC-5619 is

minimal.
For more detailed information, refer to the Investigator's Brochure for TC-5619.

1.2.2. Clinical Studies.

To date, TC-5619 has been admmlstered to normal subjects in a Single Rising Dose (SRD)
Study (TC- 5619-238 CLP-001)* and in a Multiple Rising Dose (MRD) Study (TC-5619-
238-CLP-002)*. All doses cited in these studies were administered as tosylate salt. The
free base equivalent of these doses is 0.677 times the cited salt dose.

1.2.2.1.SRD Study Findings

In the SRD study, TC-5619 (n = 65 subjects) or placebo (n = 18 subjects) was
administered to normal healthy males as a single oral administration at doses (tosylate
salt) of 10mg, 20mg, 50mg, 100mg, 200mg, 300mg, 400mg, 600mg and 900mg.

At all doses up to and including 600mg, TC-5619-238 was well tolerated. Following a
single dose of 900mg, 3 of 5 subjects exhibited one or more of the following moderate
to severe adverse events: nausea, orthostatic hypotension/tachycardia, vomiting and/or
headache. There were no serious adverse events reported. Few vital signs were outside
of the normal range, and the observed abnormalities were transient and judged to be not
clinically significant. There were no clinically significant changes in ECG parameters
including QTcB (Bazett’s correction) and QTcF (Frederica’s correction). Both the EEG
and Bond & Lader VAS effects indicated brain availability and some sedating potential
of TC-5619 in most of the explored doses, though the effects were only sporadically of
statistical significance. There were no clinically significant changes in hematology,

~ clinical chemistry, or urinalysis parameters.

TC-5619-238 exhibited dose related and linear increases in Cpmax and AUC across a 90-
fold dosing range of 10mg to 900mg. The half-life of elimination was approximately

15-20 hrs.

Based upon the findings in this study, a maximum tolerated dose (MTD) was defined as
a dose between 600mg and 900mg TC-5619-238.

-9
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1.2.2.2. MRD Study Findings

Thirty-two subjects, divided into 4 cohorts of 8 subjects (6 active, 2 placebo), received
study drug once daily for 10 days. Dosing was initiated at 10mg (tosylate salt) and
progressed sequentially to doses of 50mg, 150mg and finally to 300mg daily (tosylate
salt). Safety, tolerability and PK were assessed at each dose, while cognition
assessments (Cognitive Drug Research test battery: CDR) were completed at the two
lower doses (10mg and 50mg daily).

TC-5619-238 exhibited excellent tolerability at all administered doses. Dosing was
halted following completion of the 300mg dose largely due to exposure limits defined
in the Single Rising Dose (SRD) study; any meaningful increase in dosing above the
daily 300mg dose would have produced exposures that approached or exceeded the
MTD defined in the SRD study. AEs were generally mild in nature, and there was no
unusual constellation of AEs in any particular organ system. Observed laboratory and
cardiovascular parameters were generally unremarkable. One subject in the 50 mg
cohort, who was a weightlifter with an abnormal creatine kinase value at baseline,
developed minor increases (<2xULN) in ALT and AST. Elevation of these 3
parameters (AST, ALT & CK) is known to occur for at least 7 days following
weightlifting®. No other significant alterations were noted in CK or in transaminases
during the study. One subject in the 300mg cohort developed transient T-wave
inversions in the inferior and anterolateral leads on study day 10. Follow-up by a
cardiologist indicated the most likely cause to be'a change in autonomic tone, possibly
associated with sudden wakening just prior to the recording of the EKG, and of no
clinical significance. No other significant changes in EKGs were noted during the study.

Evaluation of cognition, using the CDR computerized battery of tests, revealed
statistically significant changes in power of attention (mean maximal placebo-corrected
change approximately -200 msec) and simple reaction time (mean maximal placebo-
corrected change approximately -125 msec) at Day 1 and Day 10, with associated
beneficial trends for continuity of attention, quality of working memory, digit vigilance
speed and information processing speed at the 10mg dose. Most dramatic changes
occurred approximately 2 to 6 hours post dose, which corresponds most closely with the
estimated CNS Tmax. Some trends were observed at the 50mg dose, although not to
the same degree of magnitude or consistency noted at the 10mg dose.

Exposure parameters (Cmax and AUC) increased in a near linear fashion with
increasing doses across a range of 10mg to 300mg. Tmax (~2 hrs) and half-life (~24
hrs) were independent of dose. Approximately 20% of TC-5619 is excreted unchanged
in the urine across all doses - 30 to 50% of TC-5619 appears unbound to plasma
proteins. As expected for a compound with an approximate 24 hour half-life, multiple
dosing produced an approximate 1.8 fold accumulation by study day 10.

Based upon the findings of this study, TC-5619-238 was well-tolerated following daily
administration of 300mg.
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1.2.3. Background Information

Schizophrenia affects approximately 1% of the population worldwide, and in about 80% of
cases, it is a lifelong, disabling illness.® It is a multi-dimensional disease that is associated
with symptoms that have been characterized as positive, negative, and cognitive. CDS is a
core feature of schizophrenia,”® and most individuals with schizophrenia exhibit cognitive
impairment. Attention disorders, slow information processing, working memory disorders,
difficulty with executive functions, and lack of flexibility for adaptive strategies are
symptoms of cognitive impairment that have a devastating impact on the function,
employment, and social status of patients with schizophrenia.

Older typical neuroleptic medications (e.g., haloperidol, fluphenazine) do not improve
cognition.9 In fact haloperidol has been shown to induce cognitive impairment in
schizophrenic patients.

Novel atypical antipsychotics, such as risperidone, clozapine, and olanzapine, seem to
produce gains in cognition.'®!! This improvement may reflect a diminution of
extrapyramidal side effects of the typical high potency neurolep’tics.lo'11 Alternatively, it
might reflect more effective symptom reduction by the novel antipsychotics, or direct
cognitive enhancement through the effects of the newer agents on a variety of
neurotransmitters, their receptors, and gene expression. Even when the newer antipsychotic
medications improve cognition, they do not normalize it.

Presently, there are no approved therapies for CDS.!?!® However, in schizophrenic
patients, nicotine improves multiple cognitive domains, including working memory and
attention. Furthermore, based on a strong body of evidence ranging from genetic mapping
to clinical trials, the a7 NNR subtype has emerged as a primary therapeutic target relevant
to CDS and other core symptoms of schizophrenia (see section 1.7).

1.3. Potential Risks and Benefits

The tosylate salt of TC-5619 (TC-5619-238) has been administered to 65 healthy volunteers in a
single rising dose study (TC-5619-238-CLP-001 )* and to 28 healthy volunteers in a multiple
rising dose study (TC-5619-23 8-CLP-002).* The following adverse reactions were reported by
subjects in these studies up through 600mg, and they were mild to moderate in intensity:
rhinorrhea, influenza, abdominal erythematous rash (non-pruritic), feeling warm, vagal malaise,
dizziness, epigastric pain, orthostatic hypotension, orthostatic tachycardia, hypertension,
abdominal pain, elevated ALT/AST/CK, ECG changes, nausea, headache, and rhinitis. At a dose
of 900mg, which is above the maximum tolerated dose defined by the single rising dose study,
severe adverse events of orthostatic malaise, orthostatic hypotension, and pallor were reported.

Potential benefits include new information for the medical and scientific fields that will result
from the study, regarding effects of TC-5619 on cognitive deficits in schizophrenia. Individual
subjects may benefit from study drug, but the extent of this potential benefit is unknown at this

time.
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1.4. Rationale for Dose Selection

Oral doses of Img, Smg, and 25mg (free base equivalents) of the tosylate salt of TC-5619 (TC-
5619-238) will be administered, based upon the results from the SRD study” and from the MRD
study (TC-5619-23 8-CLP-002).* Doses in this range and much higher (through 600mg tosylate
salt [406mg free base equivalent] after single doses, and through 300mg tosylate salt per day
[203mg free base equivalent] after multiple doses) were well-tolerated. Pre-clinical safety and
efficacy data support the evaluation of the selected doses, and robust improvements were
observed in cognitive measures (CDR) in the MRD study at a dose of 10mg (tosylate salt, or
6.77mg free base equivalent). The highest dose utilized in this study will be a daily dose of
25mg (free base), providing at least an 8-fold tolerability margin.

1.5. Conduct of the Trial

. This study will be conducted according to the ICH guidelines for Good Clinical Practice, to the

Declaration of Helsinki (2008 version), and to applicable regulatory requirements.

1.6. Study Population

This study will consider for inclusion outpatient subjects aged 18-60 years who meet a diagnosis
of schizophrenia per DSM-IV TR criteria, as assessed using the MINI International
Neuropsychiatric Interview (MINI). Eligible patients may have any of the following subtype
diagnoses of schizophrenia: disorganized (DSM-IV code 295.10), paranoid (DSM-IV code
295.30), residual (DSMIV code 295.60), or undifferentiated (DSM-IV code 295.90). Patients
will have no more than “moderate” ratings (<4) on delusions (P1), conceptual disorganization
(P2), hallucinations (P3) and unusual thought content (G9) items on the positive and negative
symptom scale for schizophrenia (PANSS). Patients will have a minimal level of depressive
symptoms (Calgary Depression Scale <6). Patients will be taking only a single atypical -
antipsychotic medication (either quetiapine or risperidone) for control of psychotic symptoms for
a minimum of 8 weeks prior to screening and at a stable dose (+25% of the dose at the time of
enrollment) for at least 8 weeks prior to the time of screening. Both tobacco users (50% of
subjects) and non-users (50% of subjects) will be enrolled. At least 200 subjects will be enrolled
to ensure that at least 120 subjects complete Week 12 (assuming a 40% drop-out rate). '

1.7. Rationale for the Study

There is an increasingly strong rationale for alpha7 NNR involvement in schizophrenia (positive,
negative, and cognitive symptoms).'* Alpha7 NNRs are located in the hippocampus, lateral and
medial geniculate nuclei, and reticular nucleus of the thalamus. They modulate neurotransmitter
release (i.e., glutamate, gamma-aminobutyric acid, and dopamine) and are involved in long-term
potentiation, sensory processing, and neuroprotection.15 In animal studies, blockade of the alpha7
NNRs induces gating deficits similar to those in schizophrenia, and alpha7-selective compounds
improve sensory gating deficits in several models of psychosis. Recent findings indicate that
clozapine normalization of sensory gating may be mediated by the alpha7 NNR.!® Postmortem
studies on brain tissue from schizophrenic patients showed a marked decrease in the number of
alpha7 hippocampal NNRs (~50%). This observation also accords with lower alpha 7 mRNA
expression on peripheral blood lymphocytes from patients with schizophrenia compared to



C/) C) 0.1032 =0,,,r.) -f a, .,,-, o_0.)a) c.) .. con-o0:7_,az

-0 -t>g0 -,,-; .- .. - v.,CU E.,' .8¢co-,,,, ._.)=0>...a

0.1)0= mw®2012/0983% ,8. , al 1... co,,, ,,, -R,,, 0 pal/usenmi2N7y)

.1-7,33 zf ra. f-0). m-0 ... 00.)871, cd O - a.... s... 1-. M":--. 0.

cz tie. a ..0p00O0O-0ac., Mt r. o .0 0611 45000 Cn .... O "'-"
- ea- '5'E = -- a-0cl c¢c)-.----3VsO0cidg

OpoﬂﬁGACEPT Ov) .0 1.. C%....Ca (5 VI a)0Ca Ca

healthy controls, and an inverse correlation between the mRNA expression and the severity of
the illness.?® The functional polymorphisms in the CHRNA7 promoter and the human alpha7
receptor gene, located on chromosome-15, have been linked to sensory inhibition deficits and
familial schizophrenia. In DBA/2 mice, two alpha7 ligands have been reported to improve
deficits: DMXB l(Sor GTS-21) reversed sensory gating deficits, and AR-R17779 restored prepulse

inhibition (PPI).

In the object recognition model of cognition, administration of TC-5619 (0.3mg/kg and 1mg/kg
i.p., and 0.3mg/kg - 10mg/kg p.o.) significantly facilitated working memory in rats.'*"? In the
win-shift radial arm maze task, TC-5619 (0.1mg/kg — 1mg/kg) significantly improved
performance in rats.2° These results further support the cognitive-enhancing properties of TC-
5619 in general. Together with the ability of alpha7 NNRs to reverse sensory gating deficits and
to restore PPL'® these findings support the use of TC-5619 in CDS specifically.

2. STUDY OBJECTIVES

2.1. Primary Objective

The primary objective of the study is to assess the efficacy of TC-5619 as augmentation therapy
to quetiapine or risperidone, to improve cognition in stable outpatients with Cognitive
Dysfunction in Schizophrenia (CDS), using the CogState Schizophrenia Test Battery (CSTB).

2.2. Secondary Objectives
Secondary objectives include:

e To further assess efficacy of TC-5619 in this population using Symptom Assessment of
Negative Scores (SANS), Subject Global Impression-Cognition score (SGI-Cog),
Clinical Global Impression of Improvement (CGI-I) and Clinical Global Impression of

Severity (CGI-S).
e To assess the safety and tolerability of TC-5619 as augmentation therapy to quetiapine or
risperidone, in outpatients with CDS.

e To evaluate the pharmacokinetics of TC-5619 in this population through serial and sparse
sampling in a subset of subjects in the study. :

o To assess plasma levels of quetiapine and risperidone/9-OH-risperidone.

e To assess the relationship between the expression of alpha7 mRNA and measures of
efficacy.

e To assess drug response in surrogate markers of P50, P300, and Mismatch Negativity
(MMN) in a subset of subjects

3. OVERVIEW OF STUDY DESIGN

3.1. Study Design

This is a multi-center, double blind, randomized, placebo-controlled, parallel group, fixed dose
titration study conducted in multiple centers in the US and other countries. No more than 200
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-4 to Day 1); Treatment (Day 1 — Week 12); and Follow-up (Week 12- Week 14).

At Screening, subjects will be assessed for stable schizophrenia as documented by lack of

psychiatric hospitalization for the preceding 8 weeks beforehand, as well as stable dosing of
quetiapine or of risperidone for at least 8 weeks beforehand. Other eligibility criteria will be
verified per sections below. '

For subjects meeting all eligibility criteria, TC-5619-238 or placebo will be started at Baseline
(Day 1), p.o. once daily. Study drug will be increased every 4 weeks, from a starting dose of 1
mg qd for 4 weeks; then a second dose of 5 mg qd for 4 weeks; and finally a dose of 25 mg qd
for 4 weeks (see study diagram below).. All doses are expressed as free base equivalent.

- Double-Blind Treatment
Screening Follow-Up
' 25mgQD
5mg QD |
1mg QD
: Placebo
| i : -
eek Day Week Week Week Week Week
-4 1 1 4 8 12 14

Four weeks on each dose (12 weeks total) should be sufficient to detect positive effects on
cognition, based upon the procognitive effects of TC-5619 in rodents; the procognitive effects
after 8 weeks of administration of the alphadbeta2 NNR agonist, TC-1734, in subjects with age-
associated memory impairment (Study TC-1734-112-CRD-004); and the cognitive improvement
after both a 1-day and a 10-day administration of TC-5619 to normal volunteers in the MRD
study (TC-5619-238-CLP-002). Ifa subject is prematurely discontinued from the study between
Baseline and Week 12 for any reason, the investigator will make every effort to perform all
evaluations as per protocol, assuming the subject had reached the end of the double blind add-on
treatment phase. These evaluations are to be made as soon as possible but within 2 weeks of
discontinuation.

Blood samples for pharmacokinetic evaluation will be collected in a subset of subjects in this
population. Serial samples will be collected at select US sites on Day 1 (1 mg single-dose),
Week 4 (1 mg qd at steady-state), Week 8 (5 mg qd at steady-state) and Week 12 (25 mg qd at
steady-state). Sparse samples will be collected-at the other US sites on Day 1, Week 4, Week 8

and Week 12.

For the subjects completing the treatment period, there will be a Follow-up visit at Week 14, two
weeks after the last dose of trial medication. At this follow-up, any signs or symptoms of relapse
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. [
3.1.1.1. Primary Endpoint

The primary endpoint is the comparison in the entire cohort (tobacco-users and non-
users combined) between TC-5619 and placebo on an item in the CSTB: Groton
Maze Learning (GML) at Week 4, Week 8, and Week 12 or Early Withdrawal (EW)

compared to Baseline.

3.1.1.2. Secondary Endpoints

Unless otherwise specified, secondary efficacy endpoints include comparisons
between TC-5619 and placebo, both in the entire cohort (tobacco users and non-
tobacco users), and in tobacco users separately and non-tobacco users separately, in:
e GML at Weeks 1, 4, 8 and 12 or EW compared to Baseline, in tobacco-users,
and in non-users. ’
e CSTB Composite Score at Week 1, Week 4, Week 8, and Week 12 or EW -
compared to Baseline. '
¢ SGI-Cog scores, subject and informant versions, at Week 1, Week 4, Week 8
and Week 12 or EW compared to Baseline.
e Clinical Global Impression of Severity (CGI-S); at Week 1, Week 4, Week 8,
Week 12 or EW, and Week 14. ‘
o Clinical Global Impression of Improvement (CGI-I); at Week 1, Week 4,
Week 8, Week 12 or EW, and Week 14.
e Scale for Assessment of Negative Symptoms (SANS) total score; at Week 1,
Week 4, Week 8, and Week 12 or EW, compared to Baseline.

Safety Endpoints:

e Change from baseline in vital signs (including weight), ECG and routine
clinical laboratory parameters (biochemistry, hematology and urinalysis).
Proportion of values outside of the Targacept reference ranges will be
determined.

e Change from baseline in fasting lipids.

Frequency of volunteered non-serious adverse events (AEs) and serious
adverse events (SAEs).

Clinically significant changes in physical exam

Changes in Abnormal Involuntary Movements Scale (AIMS) scores.
Changes in Columbia Suicide Severity Rating Scale (CSSRS) scores.
Changes in Calgary Depression Scale for Schizophrenia (CDSS).
Positive drug screens.

Positive pregnancy tests.
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acut e s&magdomtmdaiaraﬂnlcgromdemgemmgi@sda@ asgesy effestsafidosdogsfficaay-day and 90- day
r epeat patatidl gepup dedgreallows theatfBcantdeogy®; bealdaiiRe tethighmdnanst therandergigedjo r el at ed
gene) aharnéiheidetiphalldvemisimidytionaf belesreandsubjectdyasi n dogs; and in-vitro /

i ghl y ?&%’t%gss: 4 é‘%%ag Mgigg}&f p?ﬁ lateggﬁ%taugam: Red © 5019 '
ne recep O

opi oi d s of 1nM
1311M © n%ih‘a G G2pEere C-5619 exhi bited conpetitive
bi ndi ngo%@lfadanactslwly bfscmfbaMo ushB ,anmﬁﬁ%etﬂébt noretobanqo psers, tmevahetedld efEact ve
per i phef &C-5a1&sinaviiopulatermptics sossibie thatrretacenipicptms) intédaierayitl HEKPYE) cel | s,
TC- 561 8INRehediated efffars. EC50 of apprOX| mat el y 501AM for hERG channel

i nhi bi TC-5619 d R r
funct i %e’uaﬁ é‘ll? an? FJ rlgntfsncivfe(f ghogg nh @ IB {%Enédn?g%mg%& ﬁ)?é’lt%lg‘ and
100 eri zed oses I'n°thi's section are expressed as

free bé§ t%r Jui val ents. WD 2012/ 099836PCT/ US2012/ 021472 82 ( NGACEPT No
observed effect levels (NOELs) of 25 ng/kg for the gastrointestinal system
and 10@3ng$thgmeceﬂh6esneur ol ogical and respiratory systens were noted in

P saigl E R0 %‘;&% $a>éda£ q‘% Biows et %&iﬁggmﬁ B Qﬁratgatnﬁ%ge;fcﬁfte
NOEL f8ﬂff a’°¥|’sfeyr’tﬁllg‘/ld RSN ad{ nistration was Mot kg, In dogs, the

acute no observable effect | evel follow ng single oral adm nistration was
20 mg/ kg while the acute NOEL follow ng intravenous adm nistration was 2
ng/ kg. Among rats dosed with TC-5619 at 16.9, 67.7, and 338.5 ng/kg/day for
30 days, the NOEL was 67.7 ny,/kg/day. At the high dose, trenors, partially
cl osed eyelids, and hunched posture were observed. Anong dogs dosed with
TC-5619 at 10, 30, or 100/80 ngy/kg/day for 30 days, the NOEL was 10

ng/ kg/ day in nales and slightly less than 10 ng/kg/day in females. In the

i nternedi ate and hi gh dose treatnent groups, dogs displayed trenors and
partially closed eyelids. These effects were noted in one fenmale dog in the
| ow- dose group as well. In the 100-ng/ kg group, dogs exhibited markedly
reduced food consunption and body weight |oss during the first week of

dosi ng, necessitating a reduction in the daily dose from 100 to 80 ny/ kg.
TC—5619 238 vas mell tolerated in 90 day repeat dose tOX|C|ty studies with

o ~ oy oy S =9



WO 2012/ 099836PCT/ US2012/ 021472 83 | hRGACEPT Three GLP studi es have been
conpleted to evaluate the nutagenic potential of TC 5619 when adm ni stered
as the tosglatxsskt: the Anes test, the in vivo nouse ecytusc@eyre72

m cronucl eus assay, and an eval uati omiof chronosomal aberrations in Chinese
hanster ovary (CHO cells. The results of the Ames test and the in vivo
nouse er rocyte m cronucl eus assay were negative. The conpound was al so
negat i v GACEP CHO chronpsone aberration assay at a concentration
of 500 { s positive at 1000 and 1500 p.g/nL with and w t hout
metabol i c activation. Additional testi ng conducted in the in vivo

peri pheral rat |ynphocyte test indicated no evidence of genotoxicity. Daily
adm nistration of TC-5619 to humans at a dose of 300ngy shoul d produce nean
maxi mal concent r at A\gRsidde VRN QXBINRLEDSCokekted BlofilEadisubfe@ady State, providing
at | east a pOO—fotdmargrmof—safetyrfor—maximal—exposures—expected in the
proposed stpdy. Collectively, these daVeuphdicaleet hat tFealgenotoxic risk
associ at ed Wrjp8ofBampif19 is m ni nal . Fogl:n re eérc?li)ece @”BFﬁtatlon refer to
the Investipator's Brochure for TC 5618 o| 2Pl clal "8 *0di és. To date,
TC- 5619 has E?éﬂe'r{inelt{ﬁiﬂgmr@niwe(dblf-wnﬁor mal subjects in a Single Rising Dose

SRD) Stud 2 L Ad_—i-A—ar-Mi-tiple Rising—Dose ( MRD
(St d) TC-)5/ T GLEMAS0QPY P- 002 —4 Al Anonmr‘ ad ."'HF+ 0 o ( )
udy ( s sty 992) AH—gogg e e ed—R—H R es were
adm ni st er ed—%ﬁAfd‘°y' ate—satt—The—f Etiohllﬂlbb equivalgnt gt ese doses is
0.677 tines|the cited salt dose. 1.2 2.1. SRD Study Fijndings In the SRD

study, TC S5pE@mhdkiretibfampleld] €CTS) or [placabo [N =3218 Sjubj®cils) | was

admi ni st er edBlbad saplefimRNaakprdssjonmal es| assml si hgl eloral| adimini sfrati on at
doses (tosyl®Bdt# salt) of 10ng, 20ngy.l 50ny, 100nym 20 ng267 Ml0ny, 400ny,
600ng and 9C[Singulatesitas nymber gfsarendes myltiplisd Ryrferoinhel blaefl gy, TC- 5619- 238 was
vel | tol er at S MEGPERRR 95 male PRGBS WseHT heBBIFES =8oBF5 subj ect s exhi bit ed

one or THBkfRxRlunt mo&@bmmmelmdﬁhatsedpwmme&&eadwmelz nérS: nausea,

or t hostaicheduoanainprRs afbé Akbyoakdéid rea¥6ti¥l ti ng and/ or headache. There were
no serious adverse events reported. Few vital signs were outside of the

nor mal rangs.l anch&)bah@b@&mﬁlvaﬁnornal ities were transient and judged to
be not cli aII JfIC

"n ECG par tt‘e?“ erwggige g‘ﬁé%i ‘i’g\nogﬁ ﬁg@#{lcg% gjaqnlf?l](i)ant changes
é

(Freder i c S?S‘?“te 1w §§§%‘S By
i ndi cat ed Hrafiehth g&%ﬂtosrﬁ‘?% ’g' %}?Fﬁfw 19 in nost
of the ex ‘l°8?eé18 Eee%btm? %@g@%@@% weres q{ééﬁl

statisti ca‘i" hoshagsiepedaspnsent wedsgdysatiEf Oda?qt ﬂanges in
henat ol ogycm‘?ﬂar WitRUPWE pRRRE L §al S&Q regH a%wrﬁe. en%{aﬁn axshzy_ 233

exhi bi t ed %E?§’é qllé{eatT lfﬁ’ﬁﬁlglaioﬁé’&F mPWEﬂ“e%l %§ plhs ﬁ’dtSA %E"FBSS a 90-
fol d dosi ngilwresndaagrl nifigls.ogg ateef biggh. date of %C“’i‘}!‘““élaf‘ﬁ’rf"ﬁa‘t“i"d

appr oxi matfer yot g@rting sle g4y W‘Bﬁéﬁotﬂﬁéwtﬁ‘ﬁ@Rﬂ ndings in thi's study, a mexi mim
tol erated dose iMT was defined as a dose between 600ng and 900ny

TC- 5619- 238. 3-Bh-1rSaxeepipgs{Weeb-9 \rD Study Findings Thirty-two subj ect s,
divided into @ne@ﬁﬁwrﬁlsde&ns&ltameeﬁbsta{r@d :active, 2 pl acebo), received st udy

drug once daily | \as | |t|at at s | ate salt)
and progr essed \93'“ l%% @gnﬂ to 300ng
daily (tosylate S P? °n i ?r Slafsf’ at , each
dose, while cog rWSLI‘i’QSFP ’é?glélg"s 510 Py f°3’f 1& §%§F8‘Hmln ejﬂ)&?‘i ery:
CDR) were conpl é?s@ansé‘fenfﬁﬁéo P"\ﬁb‘o}‘%@\‘@ G%a%l%s‘?

TC 5619- 238 exhil#ikiod hospaliafiamfor aijeast Pf‘ic? adm ni st er ed doses.
Dosi ng was haPt eXPHISHEIIR PR PS8 thapaust IF due to
exposure | i nits rfedridaegWithoe el fgpraplien ﬂ)&?é‘épl 3jsp ‘i‘ li

meani ngf ul i ncr @&sesednS ‘éftb%‘i‘%‘ﬁlnélﬁ%'énslﬂﬁ%“déﬁ eing p‘d%%"e“s»%ﬁ ‘H‘eﬁ%ve

pr oduced exposurpéeécmh?éta‘é‘t?pﬁa@ﬁélﬁ@éﬁ)6?’°héii‘i5€‘é‘d’§dh?ﬁ WD defined in the SRD
study. AEs wede QjbsreprgomjtanmegiGagonsavillihs recorigdt her e was no unusual

const el | at i on4ofCommietion oBRHNS S ithesrPess lest hamorsayaldnr cofers vdged Roor at ory
and car di ovasculdahsiparhahedization\gerertiehdipaganization. anhrnim dhoveeos§pt ect i n
the 50 ng cohort, who was a weightlifter with an abnormal creatine kinase
val ue at baseline, devel oped m nor increases (<2xULN) in ALT and AST.

El evati on of these 3 paranmeters (AST, ALT & CK) is known to occur for at

| east 7 days follow ng weightlifting5. No other significant alterations
were noted in CK or in transam nases during the study. One subject in the
300ng cohort devel oped transient T-wave inversions in the inferior and
anterol ateral |eads on study day 10. Foll ow up by a cardi ol ogi st indicated
the nost likely cause to be.a change in autonom c tone, possibly associated
W|th sudden wakenl ng ]USt pr| or to the recordl ng of the EKG, and of no
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m ght reflect nore effective synptomreduction by the novel antipsychotics,
or direct cognitive enhancenent through the effects of the newer agents on
a vari et ywof20raesssr ansnitters, their receptors, and geReTAsPIR®SI4GN. Even
when the newer antipsychotic nedicati®®ns inprove cognition, they do not
normalize it. Presently, there are no approved therapies for CDS.12' 13
However , -l Schi zophrenic patients, nicotine inproves nultiple cognitive
domai nﬁ%mrng menory and attention. Furthernore, based on a
strong ; cé ranging fromgenetic mapping to clinical trials,
the a7 NNR subtype, has energed as a primary therapeutic target relevant to

CDS and ot her core synptons, of schj hrenia (s section 1.7)...1.3.
Potential Risks o C‘@éﬁéf‘iﬁfée "Isﬁ%ss?‘{bg(?%é’f ﬂ‘bécﬁfst(w‘ﬁ%e@ag‘é’l‘gerfﬂaegég%Q- 238) has
been admi ni st er etk Rs 198-1PRASFA W™y 0l unt eers in ;) Si ngl.e ri sing dose study

( TC- 5619- 238- € PUORALY SotiaiRg ang ubipark sreptiipe G alt ke dWineds nul tiple rising
dose study (TG s@Gamplstim afiGalgapplentesyinn Stale fog Rehigorimni LS8t SAC wer e
reported by subj@cjts in these studies up through 600ny, and they were mld
to noderate i iT\I’@@lﬁgqnﬁnd.ﬁﬁmn‘SH(PWeﬁogSﬁf‘elSﬁéﬁ?&}m@b&é atteny (@rlsashdhrat ous
rash (non- pruri tinisptes piesipringtopeacmusey H@aplicablehiTsw asgpsymqniseiid] beepi gastri ¢

pai n, orthost at i @nipjqsest, enstiodrin the subisst en the batteehgndangifer thebaselineensi on,
abdom nal pain, mtasvamensALT/ AST/ CK, ECG changes, nausea, headache, and
rhinitis. At &. désessoknt@f@i@);S.-which is above the maxi numtol erated dose
defi ned by thdO0sComgpletiani iSANSHose study, severe adverse events of
orthostati ¢ ndllaCeepletomtdfddMedt i ¢ hypot ensi on, and pal | or were reported.

Pot enti al bendfi Adversecherdewiliew recvidedn@olivmbiafSoicidenSevenityliRatihg 8¢#de sci entifi c
fields that w | |(OS886) wilf secroniphetedst udy, regarding effects of TC- 5619 on
cogni tive defil8jRigsical exarhinatiguhr eni a. |1 ndi vi dual subjects may benefit from
study drug, but. Trhydicenstl2bdad dfgithhEGGpot enti al benefit is unknown at this
tinme. WO 201350098 3RGHIUE20d02d AR BB sto RRGAIGERSTol k. bloodRatssan BB f or Dose
Sel ection Oral deg®sarOfatd (MR) Whill in @B 6ittppgsi(ibi Geminats) aad wiaudihg péstjorof t he
tosyl ate salt of(atlicas®d 4R ledhGhMmlPmanees). Vildight peeigltirind bsil erperatipasdbbeupon 't he
results fromthepsRResdt udy3 and fromthe MRD study (TC 5619-238-CLP-002).4
Doses i n this 16a%8ena816bd84sipleh faigfety(1a8brAstg VAR tasisting 6f ealatoldeyD6Ny
free base equi valighlchehlsty, KiiReineli e s@stiorrss (TFmYghd BPdpEnd oslybat e sal t
per day [203ny f{:86n PasessBllktids@h©dt dnafkis e Hb UL RIsSvil a6 B} obained using

wel | -tol erated. RrLpiolRhkals. saf ety and efficacy data support the

eval uation of ;thg;ReliA%bk id25Edug Me SRRHSIrinalJRis OMATBIMife/ Westmimhser ved in
cogni tive nmeasprgsnd{rtdRhndyted Beu MRR A foRlvomer 85 EhiRibed@iipotdraisy | at e sal t,
or 6.77my free t@ﬁ?cﬁﬁb“'\véb%@ta}\dm &l bIbRa el RS Rust b hdeg@fe biRthlcbhtfolSt udy
will be a daily €aSg 10f.dRRY dihlcRhPRREY, bilkhBK! CFTY oAlridafRitwiame 8- f ol d
tolerability mar Bior (GBS on {98 1)abe@lsmdhlsSirShyisbhothd valags conduct ed
according to th :g‘fgﬂt lji(ﬁ NES 05 1Q0 inical Practice, to the

Decl aration ob kel % % \. i:% bo@ﬁ%&&p@rpﬂdiﬁﬁ&ﬂt&t{eQm atory
requirements. 4. 'ogéaHl s gg\ thiRE4 \?\Ln%as%fe tx\f(ﬁl;ghacﬂHRNQeerxpferriod.nd usi on
out pati ent su%j ects ag i years o neet a di

agnosi s of “schi zophreni a
per DSM 1V TR criteria, as assessed using the MN International

Neur opsychi at{ 4 ¢ 5l AV bk aklih 9i bl e patients may have any of the
fol | owi ng sub%é'g)'g' gfr‘s%ﬁ%gégsegso elNsc(l?ia o%)hreni a; disorganized (DSM LV. code

295.10), par anbs BagelisVisiy wilb e held st Isey 28 days plersereemapWithcowddoy st 6y | or
undi f f er ent i atlexs, (SDSMiteYteIEnESS asigys, sEAbHIY eihichizepreninaFPtRs #rY t han
"nmoder at e" r atibetigping kejperidongelosss irpasouliREYnt sting ept ual di sor gani zati on (P2),
hal | uci nati ong. (¢edlindBeibMpbrd RRHARME LSORSNISE @) sicioms. 1pn the positi ve
and negative sy 1SRl N©r schi zophrenia (PANSS). Patients will have a
m ni mal | evel 30fc JERLE SN G184 LA B! gary Depression Scale <6).
Patients Wil | 4DeydaskifioBiby witn hdibific 8 iBbidheant | psychoti ¢ medi cation
(either qretig’pipggfogﬁag(ﬁﬁ%[zﬁﬂﬂ ionor control of psychotic(syrrpt](c)m;hfo(rj a
m ni mum of 8 Wwegk . SC - ose (25% of the dose
at the tinme o&eg\ﬁ?acl) lé’lﬁse?ﬁcglﬁ%%r&glls Q%iteas]t%gj }%)e éls%?lpég(r?de?b the tine of
screening. Both tobacco users (50% of subjects) and non-users (50% of
subjects) wll be enrolled. At |east 200 subjects will be enrolled to
ensure that at |east 120 subjects conplete Wek 12 (assum ng a 40% dr op- out
rate). 1.7. Rationale for the Study There is an increasingly strong
rational e for al pha7 NNR i nvol venent in schizophrenia (positive, negative,
and cognitive synptons),|l4 Al pha7 NNRs are | ocated in the hi ppocanpus,

| at eral and nedi al geniculate nuclei, and reticul ar nucl eus of the

t hal amus. They nodul ate neurotransmitter release (i.e., glutamte,

ganmma- ar ni nobutyric acid, and dopam ne) and are involved in long-term

. - o o . N L




To assess the relationship between the expression of al pha7 nRNA and
nmeasures of efficacy. To assess drug response in surrogate markers of P50,
P300, andwdli2smamedscNegativity (MWN) in a subset of subjectras3o12@vERYI EW OF
STUDY DESIGN 3.1. Study Design This i® a nulti-center, double blind,
random zed, placebo-controlled, parallel group, fixed dose titration study
conductedsjn multiple centers in the US and other countries. No nore than
200 GA@@P’ S2012/ 021472 88 ' ORGACEPT subjects will be enrolled
in thels re 120 conplete) with 50% of the subjects being
t obacco us](car s and 50% bei ng non-tobacco users. Since there is no approved
treatnent for CDS, a placebo-controlled study.i ropriate... There will be
3 phases of tHe %ﬁpaerﬁms@}%mlwgcak W@RS“WP‘H’&%@?;F%’)BI "}*E’?é%\)fsi?éﬂp €Day 1 -
Week 12); and Folerigmnedyif@mg abnomal vaies werg detegled igthesargenle tetiyj ects wil | be
assessed for St apriee widihesalesteddpruringlygiscditeiress. epfining ard epeatidifchi at ri ¢
hospi tal i zat i on TeAsWEREntpad PERSAYCB tSikeks bef orehand, as wel | as stable
dosi ng of queth dptmrletipn SAIMSsperi done for at | east 8 weeks beforehand.
Ot her el i gi bi 11Pt§orepl¢tiaaraf £oghtele Ssbizophreria tegf bakery &b daaptSiPamipricditer pEPr
subj ect s neet i ngobkdcro eiejifapplicable), criteria, TC-5619-238 or placebo will be
started at Badél AnguigitheryofiBS0, P39 and VBN datalayselswtied difesd T wg apiessmepts Wicr eased
every 4 weeks, fheoampletadaerei fagthd egbecdio becorae epaniprablewith édstproeadurgs andsecond
dose of 5 ng qd dnerfordhelersklsie raqasuremerdd.| y a dose of 25 ng qd for 4 weeks
(see study di d@rAssedmkmtwf CGIA.| doses are expressed as free base
equi val ent.  D3uAdversBlevents Willdetrecnded; GolnmbiaiSnipideSsh¢royRaking Scateg QD 25 ng Q@D
ng QD j (CSSRS) will be completed.
14. CDSS will be completed.
15. Concomitant medications will be recorded.
16. WOCBP and men will be counseled on use of adequate birth control.
17. The Fagerstrom Test for Nicotine Dependence will be administered.
18. An in-clinic dose of study drug will be administered (1mg study drug), at least 90
minutes before first tobacco use (if tobacco users). .
19. Serial/sparse blood samples for pharmacokinetic evaluations will be collected in a
subset of the subjects.
20. Triplicate 12-lead digital ECG recordings will be performed pre-dose and again
approximately 3 hrs post-dose (approximate Tma). ECG tracings and blood
sampling for PK at 3 hours post-dose should be performed no more than 30
minutes apart.
21. Study drug will be dispensed for the next 4 weeks, only if all baseline evaluations
in the inclusion/exclusion criteria have been met. An additional 1-week supply of
study drug will be provided to cover scheduling anomalies for the Week 4 visit or
lost medication. -Study drug should be brought to clinic at the Week 1 visit for
compliance monitoring.
22. Completion of Trails A & B and Symbol-Digit paper and pencil tests.

3.3.1.3. Week1

Every attempt will be made to have assessments undertaken on the day indicated. A
window of + 3 days is permitted.

1. All remaining study drug from the prior visit will be returned for compliance
monitoring, and it will be re-issued to the subject at completion of the visit.
Complete Social Habits Questionnaire.

Assess quetiapine or risperidone compliance.

AIMS will be performed.

Adverse events will be recorded; Columbia Suicide Severity Rating Scale
(CSSRS) will be completed. :

Completion of CogState Schizophrenia test battery (at least 90 minutes after prior
tobacco use, if applicable).and SGI-Cog.
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Pl acebo |  Week -4 Day Week 11 Week 4 Week 8 Week 12 Week 14 Four
weeks on each dose (12 weeks total) should be sufficient to detect positive
ef fect s omocommios3en, based upon the procognitive effectrsTafs20iC03E19 i n
rodents; the procognitive effects aft® 8 weeks of adm nistration of the
al pha4bet a2 NNR agoni st, TG 1734, in subjects with age-associ ated nenory

I mpair St udy TG 1734 112- CRD-004); and the cognitive inprovenment after
both a y adm ni stration of TC-5619 to nornal volunteers in
t he I\/RD 9- 238 CLP-002). If a subject is prematurely

di sconti nued fromthe study between Baseline and Week 12 for any reason,
the investigatgrg I y effort to performall evaluations as per
protocol, assugn eﬁgmﬁﬁﬁiﬁéﬁgw reached the end of the double blind
add- on treatrre§1 8&% eval 1ﬁa0t|ons re to be nade as soon as

C 10
possi bl e but &f ion. Blood sanmples for
phar macoki netilcl'% 31} ula\,’\(?%mano Ef ed i subset of subjects in
this popul atiop, gel S nchg & | tf’tfc Wﬁ $q (8’3[‘%% at sel ect US sites on Day
1(1rrgsmg|e1d%1%l,e\}£'a ‘g‘ t ,V‘éek8(5rrquat
0 o1y P Ve’?f‘&é

arse sanples w |

i ufefﬁe huse ; gﬁlagbl% R and Week 12.

For the subjec ! t'fere will be a Fol | ow up
visit at Week 4C°’f‘ QR a‘iﬁf‘?‘é‘rB Symhol-Digjt eapsr andnengil thetdli cat i on. At

EBEZ/BSBE%?%%@%&%%@%@%M Meof! "ol opse VO

. Contact subject by telephone in order to ask for subject replies to questions about
the tolerability to the study drug and about compliance with self-adnnmstrauon of
the study drug.

st eady- st at e)

be col | ect ed IPe
S AR,

3.3.1.5. Week 4

Every attempt will be made to have assessments undertaken on the day indicated. A
window of + 3 days is permitted.

1. All remaining study drug from the prior visit will be returned and will not be re-
used.
Complete the SANS.
Complete Social Habits Questionnaire.
Assess compliance with quetiapine or risperidone.
Perform a physical examination.
Vital signs (including orthostatic BP and HR) will be recorded.
Hematology, clinical chemistry, bilirubin, and LFTs will be performed.
Urine will be collected for drug screen, and cotinine / creatinine measurements.
Completion of AIMS.
. Completion of CogState Schizophrenia test battery (at least 90 minutes after prior
tobacco use if applicable), and SGI-Cog.:
11. Acquisition of P50, P300 and MMN data at selected sites.
12. Adverse events will be recorded; Columbia Suicide Severity Rating Scale
(CSSRS) will be completed.
13. CDSS will be completed.
14. Completion of CGI-Global Improvement (CGI-I) and CGI-S.
15. Concomitant medications will be recorded.
16. WOCBP and men will be counseled on use of adequate birth control.
17. An in-clinic dose of study drug will be administered (1mg study drug), at least 90
minutes before first tobacco use (in tobacco users).
18. Serial/sparse blood samples for pharmacokinetic evaluations will be collected in a
subset of the subjects.
19. Triplicate 12-lead digital ECG recordings will be performed pre-dose and again
approximately 3 hrs post-dose (approximate Tpac). ECG tracings and blood

SR NN
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ORGACEPT wi Il be evaluated. A followup visit 2 weeks follow ng the |ast
dose of study drug (Wek 12) is appropriate, given the approximtely

20- hour haibf2e12/09e836f TC- 5619 in human subjects. 3.1.1. Studw2EHR@pETNL S
3.1.1.1. Primary Endpoint The primarySendpoint is the conparison in the
entire cohort (tobacco-users and nonusers conbi ned) between TC 5619 and

pl acebo an itemin the CSTB:. G oton Maze Learning (GW) at Wek 4, Wek
8, and@ P Wthdrawal (EW conpared to Baseline. 3.1.1.2
Seconda =Unlfess ot herwi se specified, secondary efficacy

endpoi nts incl ude conpari sons between TC-5619 and pl acebo, both in the

entire cohort (tgbagco.u nd non ob use and in.tobacco users
igpar a’ltz\e/\lly and n%ampgm%forw 3s§er°lslrs§8 rogﬁ%ﬁ bel?erfs%ﬂ\f}enom%thﬁrégq 4, Cg_rgnd

or conpay.e cC rs n. n rs
Composi e Scord ngdw@g“i“ 6};& ﬁﬁ% rpg}ggﬁ Yeregi Sy Rﬁ?éo %*j%ﬁ e,
asel i ne e
4, Week 8 and Wl tilﬁlttgwg Tfeaietty dmgtat? ERe 8

| mpr essi on of Se$HEq ¢ k.1, \Wek 4, Week .8 Wek 12 or
and Week 14, %Fﬂmela Féﬁpﬁég%f BrpobP g hparst el ey 1) . at ek 1,

Week 4, Week k 14. Scale for Assessnent of
Negat i ve Synp?’gﬂsvéf((a@ﬁ\%\ﬁﬁ &%‘EE%IO“%@BPQFSM Week 1, Week 4, Week 8, and Week
12 or EW conpar €cntidd sidgeby tedeph&afie bydeHodisiofonssbject Edpiesye qhestiondrboed i ne in
vital signs (i ncihdeblergbilkgite tHe)studizQfmgand abautitomgliantd witle sdlf-ddaiisisiadtion pf
paranet ers (bi octhestusy diyig. hemat ol ogy and urinal ysis). Proportion of val ues

outside of the Targacept reference ranges will be determ ned. Change from
baseline in fasnmgwums ds. Frequency of vol unteered non-serious adverse

events (AEs) %;‘ %;IV r' Otuvssnll Ver 2% ﬁav%n%%ss&épgi}l nvo uc;}}tﬁgbé glczgg'd fAcant
a

changes in ph nor na MDVEnent's Scal e
(Al MS) scores. g ™ 1sc%e1r13ﬁ%| a Suicide Severity Rating Scal e (CSSRS)
scores. ChandesAll mn@ﬂlg@.ﬁyd}mpg Gemi theprde ads@ Wil ibe Sthirnedbptdrvatinat §eGBSS) .
Positive drug scuseéns. Positive pregnancy tests. WO
2012/ 099836 PCD/ USahiete heISA?S.90 | NGACEPT PK endpoi nts: Changes in plasma
| evel s of quetsi apomiletdSotinlHhebits QuakioBnddiet r i speri done at Day 1, Week 4, Wek
8 and Week 124, Appdsepmphirge phtaquattiploe oetisperipareamet ers for TC-5619 will be
estimated on BaypelforMékysical ¥é@kinfioand Week 12. Exploratory endpoints:
Changes in Fagergid gighd @sdludi®y otiostatic BR akHR NG NeLresstdsdes at Week 12
compar ed t o BgselimRelogy, clinical chemistry, bilirubin, and LFTs will be performed.
8.. Urine will be collected for drug screen, cotinine / creatinine measurements.
9. Completion of AIMS.
10. Completion of CogState Schizophrenia test battery (at least 90 minutes after prior
tobacco use if applicable), and SGI-Cog.
11. Acquisition of P50, P300 and MMN data at selected sites.
12. Adverse events will be recorded; Columbia Suicide Severity Rating Scale
(CSSRS) will be completed. '
13. CDSS will be completed.
14. Completion of CGI-Global Improvement (CGI-I) and CGI-S.
15. Concomitant medications will be recorded. _
16. WOCBP and men will be counseled on use of adequate birth control.
17. An in-clinic dose of study drug will be administered (Smg study drug), at least 90
minutes before first tobacco use (in tobacco users).
18. Serial/sparse blood samples for pharmacokinetic evaluations will be collected in a
subset of the subjects.
19. Triplicate 12-lead digital ECG recordings will be performed pre-dose and again
approximately 3 hrs post-dose (approximate Tmax). ECG tracings and blood
sampling for PK at 3 hours post- dose should be performed no more than 30
minutes apart.



Changes in tobacco use as judged by the subject at Wek 12 conpared to.
Baseline. Change in primary or secondary endpoints as a function of

ri speri dome 208/090g3et i api ne treatnment. P50, P300, and MeNTAtS2Méek1412 Week
4, Week 8, and Week 12 conpared to Ba®eline, in a subset of subjects.

Al pha-7 nRNA expression as a function of: o GW, CSTB conposite score,

Cad-1, S@-Cog, SANS, and P50/ P300/ MWN scores: change at Wek 4, Wek 8
and we mwed to Baseline; o SANS, SA-Cog, and Cd-S scores
at Baseél - opal e for Study Design A random zed parallel group

design is being used to assess effects of dose on efficacy. A parallel
group design allows the effects of doses to be clearly established, and the
randoni zed na@r$ud drupwilijbedigpensdd fovtswerka arihe end efthafisibbdeeddiionahlt subj ect
bi as. The doses we¢ebsapply bfigudysirgg wilht 26vided te epves schedulinggperagics &rdha ange
around the anti ciepttisitodbstinxaivaters Albsaainirglstudyirug is desbairetyend tphecl i ni cal
ext rapol ati ons tdintchom theimeam yisand upon the CDR findings in the MRD study
(TG 5619- 238- ClLRE@dtionsd%raifs A5&1F awt Symbiol-Diditepapertzad pendildests and 50% wi | |
be non-tobacco users, to evaluate the effect of TC-5619 in both

popul ati ons. 3.8.1i8s pd¥eikbll(Telephoniedbentaat) (ni cotine) interferes with the

al pha7 NNR-nedi ated, ef

. . bRt By tefelfldeARbAE: B8k fol SRRt RBRE WEhAHEABER as
conconi tant _ant i psy¢ 'l-té.t?@ﬁ stdh ﬁ&gagds PR Ao i &1 it boB 619
i erentia Inding to nmuscarinic cholinergic

rocedures The Time and Events Schedul e that foll ows

agai nst a backgr

receptors. 3.3. @%ﬁ ‘ikp

the Synopsis ri - itm ng of efficacy, safety,
ST | APEe @Jﬁﬁmgﬁﬁi visit

phar m acoki n Cc, pharnmacodynamc, her measurenents. . WO

2012/ 099836 PCEVeIS20aRptORil b7 Mage tOREAESSHTMANP pederakanonbt davdndifatest gbd to be

Col | ect ed Fr omwimletofSubfayets peypétedf Sanpl e Vol une per Sanple No. of Sanpl es

per Subject Tqtaly %mag'ﬁﬁg ﬁdﬂr@é)ﬁlbm%’é‘ frlo¥ visit R&1 Y8l teRen&dn@ SRl A8t be re-

doubl e- bl i nd phauggd'an tol | ow up assessnents)

: Complete the SANS.

Complete Social Habits Questionnaire.

Assess compliance with quetiapine or risperidone.

Perform a physical examination.

Vital signs (including orthostatic BP and HR; and weight) will be recorded.

Hematology, clinical chemistry, bilirubin, LFTs, fasting lipids, HbA1C and

urinalysis will be performed.

A urine pregnancy test will be performed.

9. Urine will also be collected for drug screen, and cotinine /creatinine
measurements.

10. Completion of AIMS.

11. Completion of CogState Schizophrenia test battery (at least 90 minutes after prior
tobacco use if applicable), and SGI-Cog. '

12. Acquisition of P50, P300 and MMN data at selected sites.

13. Adverse events will be recorded; Columbia Suicide Severity Rating Scale
(CSSRS) will be completed.

14. CDSS will be completed.

15. Completion of CGI-Global Improvement (CGI-I) and CGI-S.

16. The Fagerstrom Test for Nicotine Dependence will be administered.

17. Concomitant medications will be recorded.

18. WOCBP and men will be counseled on use of adequate birth control.

19. A final in-clinic dose of study drug will be administered (25mg study drug), at
least 90 minutes before first tobacco use (in tobacco-users).

20. Serial/sparse blood samples for pharmacokinetic evaluations will be collected in a
subset of the subjects.

21. Triplicate 12-lead digital ECG recordings will be performed pre-dose and again
approximately 3 hrs post-dose (approximate Trmay). ECG tracings and blood

NonkwD
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- Hematology 5 nL 4 20 nL - Serumchemstry 10 nL 4 40 nL - HObAl C 10 nL 1
10 nL Pharmacokinetic sanplesb 6 nL 32 192 nL Bl ood sanple for nRNA

expr essi oN020m099836 L Tot al 267 nmL a Cal cul ated as mrawhseoli2zsEanpl es
mul tiplied by amount of b ood per samjl e. Maxinum nunber of sanples
obtained froma subset of the subjects random zed. The maxi num anmount of

bl ood dr in this study wll not exceed 300 nm.. Repeat or unschedul ed
sanpl e Mﬁgp safety reasons. 3.3.1.Procedures at Each Visit
Prior | nf ormed consent for the study, prospective study
candidates wll be pre-screened by interviewto determne their eligibility

and willingness to enter the study.
sampling for PK at 3 hours post-dose should be performed no more than 30

minutes apart. .
22. Completion of Trails A & B and Symbol-Digit paper and pencil tests.

3.3.1.10. Follow Up Visit, Week 14
A window of +3days is permitted.

1. Vital signs including orthostatic BP and HR will be obtained; weight will be

measured.

Physical Examination will be performed.

AIMS will be performed.

Complete CogState Schizophrenia test Battery and assess CGI-I and CGI-S.

Adverse events will be assessed, and CSSRS will be completed.

CDSS will be completed.

Concomitant medications will be recorded.

Compliance with quetiapine or risperidone will be assessed.

Laboratory assessments (clinical chemistry, hematology, LFTs, bilirubin, and

urinalysis) will be performed only if abnormality was detected in the Week 12

values.

10. Single Twelve (12) lead digital ECG will be recorded only if abnormality was
detected at Week 12.

11. WOCBP and men will be counseled on use of adequate birth control.

12. Completion of Trails A & B and Symbol-Digit paper and pencil tests.
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3.4. Study Restrictions

1. Tobacco users (50% of subjects) should not vary their tobacco use during the study.
Tobacco non-users (50% of subjects) should not begin to use tobacco during the study.
Tobacco non-users who begin using tobacco during the trial will be discontinued from
the trial. Tobacco users who become tobacco non-users during the trial will also be
discontinued.

2. Subjects may not use any new prescription or nonprescription medication (including
vitamins and herbal supplements) except for acetaminophen (not exceeding 1.5 gm/day)
or other short-term use medications as permitted by the Medical Monitor (e.g. antibiotics)
throughout the study duration. Subjects who use new prescription or non-prescription
drugs may be discontinued from the trial after consultation with the Targacept Medical

Monitor.
3. Subjects with a positive urine drug screen will be discontinued from the trial, unless

ascribed to appropriate use of a prescribed medication (e.g. benzodiazepine for sleep),
and after discussion and approval of the Medical Monitor.

4. Subjects should take their quetiapine or risperidone medication as prescribed, at the same
time(s) each day during the study.



If, after this interview, they appear to neet the study entry criteria, a
signed infornmed consent will be obtained before any screening assessnents
are perf ovoedi2/dgssesubj ect who has signed a consent formcans2ebsaquent |y
fails to meet all the inclusion/exclusion criteria, w thdraws consent, or
fails to return prior to being random zed is considered a screen failure.
The investigator will maintain a list of all screened subjects. For screen
failur g.initials, gender, date of birth, date of screening
and re GA&EP(T not starting the study will be recorded in the CRF.
3.3.1.1. Screening (Wek -4) Once infornmed consent has been obtained: 1.
I\/bdl cal, social habits and psychiatric histories will be recorded

(i ncl udi 5y Subjrotsatill bnadfiscBB to\oTRe blopd for pileass 2 months gler canplsgor b NI ) .
Psychi at r i csttiys ar participateninl an devestegationab dg spedi(aretisass & mongpieeni ¢ i | | nesses,
of current doHpMSSoﬂﬂhdstﬁéﬁpOﬂSlveness to previous treatnent, and of stable

schi Zophre &d, b %9 Q e%t b AR Qe Hanistl88% ndihe
\F/)\nr teﬁeg: ?he%w% %CZSP% ?g t es orﬁ%i e%qﬁ t;} ﬁl@ %u%%edr\ll)mnz hs
quet i api ne 5‘§rnile ° (T’{g[a%eé)g%%%rglsse ufvjj e %\g} 4" be counsel ed to
take their qu ‘tluPe |sper|5c{§B1e as rescrl bed, at the sane tine(s)
each day duri HAg % W¥ant .medi

recorded. 4. EGoMAlet l?ﬁ thp iNogse Fe 259 gom anfé fngﬁ?tewt}g%t ﬂ%gr 4 on
items related tdcrmRle PRIIMSRShORIG yse g 58?{{:38 185.|S 'SOr gani zati on, and

unusual thought Séwwagenwaiﬁ‘ﬁ%@é‘g%ﬁcw u52012/ 021472 92 ORGACEPT 5.
Tobacco Ysewwinkh ofthilasaass petentkdHuaf subjects will be tobacco users, and
S0% wi || be non-t otAeGhepstBieSuin®prekiidntpfeyt cotinine and urinary creatinine
level s will be @btRéRGursing Conpl etion of Cal gary Depression Scal e for
Schi zophr eni a ( CDSR) wiikd 13 uSE Mcbptabl®methodsldfabintatgption (apdUy sprmicidah of

CogSt at e Schi zophr ghjaohEsinth@htied) Yhrb@thohi@BsitudOpefibt wiefor atitysrafter i or
tobacco use, if apgld cc@mpfe)uonTV\o assessments will be conpleted, one to

train the subject on the battery and one for the baseline neasurenents. 9.
Assessgentpf CA-S. 10. Conpletion of SANS. 11. Conpletion of AIMS. 12.
Adverse events wi.l] be recorded; Colunbia Suicide Severity Rating Scal e
(CSSRSSrhWMeztf@St’é‘tSWB?%‘I%‘St 13. Physical examination. 14. Triplicate 12-1ead

digital ECG 15NMr I@Ifmﬁlogg,ﬁ, ¥inlil julee; recorded including systolic and
di astolic blood pressure ( cf hear

V\:h [ th tt
position (5 nn é%f&%”@f“aﬁmfl?f&f 8%“‘?‘8 e"gﬁg‘“ I eﬁf“gc e%gefl alnng

m nutes). Hei ghtfollapéngymorming ob fhgicvey gﬂréewg db° eve; d 6 Fasti ng
bl ood sanpl es_ f dhe Watkel3VipiabYbiaclmpyet! ds dyriag g‘ﬁ %1 §P°h%Tat ol ogy,
clinical chemstry, bilirubin, liver functl on tests (LFTs), and lipid panel

will bé%r%m‘%ﬁ“@e@gg@ﬁ and sent for analysis. HbAl Clevels will also be
obt ai ned usi ng thes?i blogd sanmples. 17. Urine will be tested for drug abuse
screen, urdfdfysiRandamyaigli nine/ creatinine. 18. Urine pregnancy test will
be perform&@mmmlgeéd ohinldg-tleetarehtig apwrdantd with (hpOEBwBiined\0CBP and nen
will be C%Elﬁﬁhﬁﬁo@ﬁbhﬂ&ﬂe bisca dpupLiadaks bf 4 blinded kity askigneddto embiséiat hemat ol ogy,
clinical chem stry, bilirubin, LFTs, or urinalysis will be perforned prior

t o random z.eRi on Blindjngl) assessrrents, i f any abnormal val ues were detected
in the scr ests c3R6H OWThOkubldce t paper
and penci lﬁ?gggﬂﬁx fpsuES%Qdm%ml%?aC% P%{)g&ﬁﬁgk}gﬁ‘ﬁ?? for rreasurebfgrjént of

al pha 7 SI on. 3.3.1. 2 Basel i ne Assessnents Bg e Baseline
Visit wil ITdbecdaeisds aid nomasstrs 281l e ypodernized ses’erua@éanﬁ‘gstuw THe éls Hfow of +3
days, as ragerdingly. t o continue to assess stability of schizophrenic synptons

and of - que}; .l at% Eia.tjf w111 2Rl r{ lﬁ&'&gd ﬁ%pcﬁlﬁhod.t &e%&d?u?ﬂ@faliirﬁirﬁanﬁﬁbé bfdlen
except w1th the permission of the Sponsor Medical Momtor, unless needed for
management of a SAE.



1. Confirmeligibility criteria, including use of PANSS (see Section 4.1).
2. Conplete the SANS. 3. Conplete Social Habits Questionnaire. 4. Assess
conpl i ancwowntdnoegset i api ne or risperidone. 5. Perform arphyst@alo21472

exam nation. 6. Vital signs (includimg orthostatic BP and HR) will be
recorded. WD 2012/ 099836PCT/ US2012/ 021472 93 | NGACEPT 7. Repeat

hemat ol ogy, clinical chem stry, bilirubin, LFTs, or urinalysis wll be
per f or TR Y, | val ues were detected in the screening tests. 8.
Urine w RG&I I Wor urinalysis, drug screen, cotinine and

creatini ne nmeasurenents, and pregnancy test. 9. Conpletion of AIM. 10.
Conpl etion of CogState Schi zophrenia test battery (at | east 90 m nutes
after prii ostudgTaeatmensend Climipg Trid Supplies11. Acqui sition of P50, P300 and

MWN dat.a .at, sel.ect sites. Two. ' aBEIIeRbE G caBinGitef OF the
subj ec%g’fjl’)‘.iﬂlgcvg e%ﬁ?@ﬂ%ﬁéﬁ%ﬁiziﬁégg& gs%gégo&&:%and Sne for the baseline
measur Ehiffigenss o Rodondizgd paticnss -5.7713) Adverse events will be recorded;
Col unmbi a LGi de,, Severd . i SRS) will be conpleted. 14. CDSS
will be co 'l71q'et ?&ysfgl.b%gﬁgg&rﬁl ‘E‘?ﬁ?‘?ﬁgﬁ.’@f’. ons Wl | be recorded._16. WOCBP
and men wiTC-5bE-2HUASeI @A tesnlatessalth firugdeesuat wsllhe prayided it L gL, 5111&@%%@%
Fager st r ondobesttensths baded opamfecelbeprergtivalentswiThe drye peadhetis sipalicds apien Rh
i n-cl i ni c AlPIseitloéxcifianthyindrharg! gelatin capsuladedlatingnd tigaivm digxided e PPN at
| east 90 nisadiiesnitotmystallin calulasesaliaidal siicor dipxide iseaseaymghese sydiunpgand
Seri al / spahsgetibmattamenpl es for pharmacokinetic evaluations will be
col lected 1n a subset of {NSGSUBEBftctrystHline EeilbdeC@b&arhtetlogddamingi t al  ECG
recor di ngsﬁﬁia °°0e OBaT fo7 e = F i ' la¥indnd)r S

e ?@xﬁewg@%@ﬁ g%é?tﬁ%%ggﬁ%ﬂ%{fsm et

post - dose od sanpling for PK at 3
hour s postt- SR6tP'd be performed no nore than 30 m nutes apart. 21.
St udy dr ugSubjdcts vt take sipimsecsupply of bemmencial queliprinasor risperdone, wththgasel i ne
eval uat i ongiphlatibrhthati thetanshearniakbx sipplédoetapineer rigpdrgdore HeanregBelonAn
addi t i onal reduinarktsSorapé souafry sf endy subjesy M bthetiavestigasiodd dradycte ik Pe schedul i ng
anomal i es {sed intthie shdégk 4 visit or |ost nedication. Study drug shoul d be
brought to clinic at the Week 1 visit for conpliance nonitoring. 22.
Conpl et i on3.62. TrBdgPakk#gin: anmdiL8yakipgl - Di git paper and pencil tests.
3.3.1.3. ek 1 Ever g ' iSRS heansedar t aken
on the daﬁ?‘ﬁaﬁ“ééh&?’ }iiém&%oig%ﬁlii%m gggai%f%%lg& 2)3. 1. A IﬂgrBemai ni ng
study dr ugBFERFEREIEYIE & e s%l? Wi be returned for conpliance npnitoring,
and it w [$ubesupplidsselldd namtaines is thsj site tnder cendiehedeangiions %W?%HBY 2.
Conpl et e SpsHaahadiabi stherQuelsfiddqrersanmedat the sifs Feefssugiset WiklemeovddedWither i done
conpl i anceylister cards specific to that subject’s randomization on Day 1 and at each subseguent study

visit during the treatment period (Week 1, Week 4, and Week 8). Each set of blister cards

will contain sufficient study drug to last until the next visit, with an additional 1-week

supply to cover scheduling anomalies or lost medication.

Study drug labels will contain information to meet the applicable regulatory requirements.

3.7.3. Dosage and Dosage Regimen

All dosages for this study are expressed as free base equivalents. TC-5619 will be
provided as hard gelatin capsules in strengths of 1mg, 5mg, and 25mg.

TC-5619-238 will be provided as hard gelatin capsules in strengths of Img, Smg, f'md 25mg (as free
base). Subjects will take Img TC-5619, Smg TC-5619, 25mg TC-5619, or matching placebo —one
capsule once daily p.o., as soon as possible after awakening, at least 90 min ‘before' first tobeﬁmco use
in tobacco users, and at least 30 min before first dose of quetiapine or risperidone in all subjects

3.7.4. Drug Storage

The study drug must be stored under controlled room temperature, 15to 30°(_3 (59 - 86°F),
within an appropriately secured facility. Temperature will be monitored continuously and
logged by appropriate Study Center staff for the duration of the study.



4. ALM5S will be performed. 5. Adverse events will be recorded; Colunbia
Sui cide Severity Rating Scale (CSSRS) will be conpleted. 6. Conpletion of
CogSt at e WBohoropbsseni a test battery (at | east 90 m nut epcaftiSer12foeisor
tobacco use, if applicable).and SA-Q@oy. WO 2012/ 099836PCT/ US2012/ 021472
94 11- RGACEPT 7. SANS will be assessed. 8. CDSS will be conpleted. 9.

Con;:om'gﬁ nmedi cations will be recorded. 10. Physical examnation will be
perfor ] | PTQ ns including orthostatic BP will be obtained. 12.
Tripli %ME gital ECGw Il be obtained. 13. Conpletion of

CGI-GIlobgl Irrprove][rené (Cd-1) and CA-S. 14. WOCBP and nmen w || be
counsel ed on use of adequate birth control. 15, Acquisition, of P50

and MWN daklaesasat@éﬂ@é@@gt gpgtde .dlsmsedc%ﬂﬁqnléﬁtﬁﬁd 6‘1901%?%% tp progediires &nd’ P90
Synbol - Di giescrpap bereinigd ghertindy lPwg Psocedures Mangal.\aly subjecisgnzilsd eh@ont act ) 1.
Contact sulsidycrayygeet v thpinupriigntipnak Rieduct, én acsprdprse vathsllapplicablsreeadatery

quest i ons wEEmentse Onb 2ithepized sitp staff mayesugply gyadipinistenpyetigairnabRspadict- ance
with self-administration of the study drug. 3.3.1.5. Wek 4 Every attenpt
will be ma#é-Sio HAME DisReBSBEent s undertaken on the day indicated. A w ndow

of + 3 day§edisatidg il b 8Mpended dlehchvesiBduficiat fol dodlyr edéHidhst tiatidn (8 weeksor Vi si t
Wi Il be refadr pag i anWelts dieP Weelb®, 418 USREbks 2her OPEERI85L Badhlzabj@AMBI bd. Conpl et e
Soci al  HabibidCes QE Sigply ofblisPSSe&or @i g O @Qeritdd dILES TAPSOIS OF
risperi dongmeosmPek bahp) & pPRYSY GBlul IRIWARAPHREY to Be idéhliad toSth@me-eioic] udi ng
orthostatig B, FRddWMohhl REedREHHIH8he dventBABhOhSDYudg Visitiscal chemistry,
bi i r ubi n, (a0l 8idld prO@riB&S dREI R hr it sty MG W Ibdt. Dliseokhaciarbd or drug

screen, ang GO DR rlr UG ARG Mg FERSHE SR Urse atSmeRIPHOt foPSu® drfi MS.  10.
Compl et i onat%m_g:ogSt atersg{:gi z&&r eﬁ’l a test battgeériym at | east QOerﬁ%t es

after prior tobBacco use if applicable), and SG - Cog.
The doses administered (1mg, Smg, or 25mg p.o. qd) results in subjects taking a single

capsule of the corresponding strength p.o. qd.

Labels indicating the study identifiers, subject identifiers, blinded dosage, start and stop
dates, and instructions to the subject will be attached to the study drug container.

3.8. Study Duration and Follow-Up

Subjects will be in the study for up to 12 weeks of double-blind treatment following a 4-week
Screening period. Subjects will have a single follow-up visit at 2 weeks after completion of the
double-blind treatment phase.

-3.9. Discontinuation Criteria

Sponsor reserves the right to temporarily suspend or prematurely discontinue this study either at
a single site or at all sites at any time for reasons including, but not limited to, safety or ethical
issues or severe non-compliance. If Sponsor determines such action is needed, Sponsor will
discuss this with the Investigator (including the reasons for taking such action) at that time.
When feasible, Sponsor will provide advance notification to the investigator of the impending
action prior to it taking effect.

Sponsor will promptly inform all other investigators and/or institutions conducting the study if
the study is suspended or terminated for safety reasons, and will also inform the regulatory
authorities of the suspension or termination of the study and the reason(s) for the action. If
required by applicable regulations, the investigator must inform the [EC/IRB promptly and
provide the reason for the suspension or termination.

If the study is prematurely discontinued, all study data must be returned to Sponsor. In addition,
arrangements will be made for all unused investigational product(s) to be destroyed or returned
in accordance with the applicable sponsor procedures for the study.



11. Acquisition of P50, P300 and MW data at selected sites. 12. Adverse
events wll be recorded; Colunbia Suicide Severity Rating Scal e ( CSSRS)
will be cwopbhetme3cl3. CDSS will be conpleted. 14. Conplreriuspoiei2G& - A obal
| mprovenent (CA-1) and CA-S. 15. Cdafcom tant medications will be
recorded. 16. WOCBP and nmen will be counsel ed on use of adequate birth

control /. An in-clinic dose of study drug will be adm nistered (I nyg
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will be collected in a subset of the subjects. 19. Tgiplicate 12-1ead
digital ECG recordings will be perforned pre-dose and again approxinmately 3

hrs posdtlfddedy PapgAssqumgakilityn ) ECG traci ngs and bl ood WO
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post - daggrdshamethnbe performed no nore than 30 minutes apart. 20. Study drug
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col | ecOaly Wien kdowlgdgoefelninvestgational @rdductrie etsentiahfor theatinicelmaanagemegit or
Conpl etvelfine of thé\dubfct, th thEebtizhioo nndihd GoviFeatsdreBoiehzaspignment afierest battery
(at | eapkovalis grantetl g thaf TaegacpptiMudidablfaniter ondesignke.aPlpd Ingeshipadr, widlirecoBE - Cog.
11. Actyeidstt bmdreasoh f6196veaRidDbe dlinlcVidhtaahtaassipnsailt & ttied swij¢cesn the

appropriate source document and electronic case report form (eCRF) page.

If a serious adverse event (SAE; as defined in Section 8.3.1.2) is reported to Sponsor, appropriate
staff within the Clinical Development Department may inblind the treatment assxgnment for the
individual subject. If an expedited regulatory report to one or more regulatory agencies is
required, the report will identify the subject’s treatment assignment. When applicable, a copy of
the regulatory report may be sent to investigators in accordance with relevant regulations,
Sponsor SOPs, or both.

3.12. Case Report Form Completion

The Investigator is required to prepare and maintain adequate and accurate case histories
designeéd to record all observations and other data pertinent to the study for each study
participant. All information recorded on source documents and eCRFs for this study must be
consistent with the subject's source documentation (i.e., medical records).

Data generated under the treatment protocol will be collected on source documents and then
entered into eCRFs. The Sponsor will provide study sites with a study manual that will outline
CRF completion. The Investigator is responsible for the accuracy of the data transcribed from all
source documentation.

All eCRF entries should be made within 3 working days from the time of a subject’s visit.

Completed source documents and eCRFs must be ready and available for on-site review by the
Sponsor or its designated representative within 14 days of a subject’s termination from the study.



12. Adverse events will be recorded; Colunbia Suicide Severity Rating Scal e
(CSSRS) will be conpleted. 13. CDSS will be conpleted. 14. Conpl etion of
Cd - d obavolnwmessient (CA-1) and CA-S. 15. Conconit arCTrasdeicatisons wi | |
be recorded. 16. WOCBP and nmen wi || W62 counsel ed on use of adequate birth
control. 17. An in-clinic dose of study drug will be adm nistered (5ng
study dr , at least 90 mnutes before first tobacco use (in tobacco
users). m e bl ood sanpl es for pharmacoki neti c eval uati ons
will b EFaJsubset of the subjects. 19. Triplicate 12-1ead
digital ECG recordings will be perfornmed pre-dose and again approximately 3
hrs post-dose (approxi mate Trmax). ECG tracings and bl ood s?rrpl,i ng {vor PK at
3 hour Stepotkenfiosasushenghutepeomplett.andualiable dagmall begim With PRR-FIAYIEVIERSP . WO
2012/ 098SBERET AesRA0md pozedires Wish thr@nestipstopand s orer sthdcaRrdinatefeVhfl spensed
for 4 wekken aviswhibespdocsflurehwitlytheirsstaffan addi ti onal 1- week supply of study
drug will be provided to cover scheduling anomalies for the next visit or

| ost nddi SEUVDY PORULAEHANNi ng study drug is to be returned to the clinic
on the next visit. 21. Conpletion of Trails A & B and Synbol -Di git paper
and peddi | Inclusion Critegia) 8 \Week 10 (Tel ephone Contact) 1. Contact subject by

t el ephqRe.iikiph HEthe sRAIASKLEAS muktth@ekll sfamd folswing ceitegiat | ons about the
tolerabil'ity to the study drug and about conpliance with

sel f-adm ni stration. of, the st . .3..3..1. 9, ¢ : / t hdr awal
vi sit gvg P E&W?ﬁmﬁ © &I-ﬂé&'ﬂg{lezéng,sag g?%%/r\gﬁplse Mumé?ttglgﬁtg%ag\ t he day
i ndi cat ed YRR Igjervieyy is permtted. 1. Al remaining study drug
from t he quntroledWchizbphitérid, ohgamedase nbqhetiapinamririspersiond for dgaséd mopths Conpl et e

t he SANS.pridr tolGefphieg € Soci al Habits Questionnaire. 4. Assess conpliance
with q et{'%qaﬁi ne_or [i sgeri done. 5. Perform a physical exam nation. 6. Vital
si gns i UG- BRIeRo S ™S ¢ BP and HR. and wei ght) will be recorded. 7.
Henat oMo gytabledchizbptatnic iedvcsmented by laik eftpsychiatiicTisospitadigationgor 3 poass PESAl C and
ur i nal ysits Sevebdind@oqifirafimissieds al®wed) uri ne pregnancy test will be performed.

9. Uine will also he collected for ior A §L:&RieNi Ne / creati ni ne
measur foycal %§9W€§ﬁ%ﬁ§ﬁs¥f§m§ Syﬂ%ﬁf%t‘f% ﬁ%‘ﬁ’ﬁ?’é’{ ion of CogState

Schi zophrSutilepdsaist spaptoms yf {chtzopleass 098 weckaprios taPaset. ap shayn RYSEHESH™ use i f
app! i cablegn, PANSS BOTeBotlatdPto dalnsion,diatiicimatiof, cPEGpuBhPreanrainmaeht a at

sel ect ed wiidvabthought codthneras Screardu sudwt Dhy be recor ded; Col unbi a Suici de
Sever| t7y &?g'[alx‘yngepsrgs%{o% S@% ?03@(:111‘%%}')111‘61‘9? SCSI%rHJé et ed.

8. Outpatient with stable housing, and presence of an informant who sees the subject at least 4
times weekly

9. Able to understand and sign informed consent

4.2. Exclusion Criteria

To participate in the study, subjects must not meet any of the following criteria:

1. Diagnosis of schizoaffective or schizophreniform disorders 1 year prior to Screening
2.' Patients at significant risk of suicide or of danger to themselves or others

3. Antipsychotics other than quetiapine or risperidone, or a change in dosing of these within 2
months of Screening

4. Treatment with mood stabilizers, antidepressants, or anxiolytics (short-acting hypnotics
permitted) '

5. Treatment within 1 month using cognition-affecting agents other than the above, as listed in
Appendix 3 (e.g. CNS stimulants)

6. Use of other prohibited concomitant medications

7. Other concomitant medications that have.been changed within 1 month prior to Screening



14. CDSS will be completed. 15. Conpletion of CA -G obal I nprovenent
(CAd-1) and CA-S. 16. The Fagerstrom Test for Ni cotine Dependence will be
adm ni st ewedn12106983€oncomni t ant medi cati ons wi Il be recor #ew/US2@2/0Y09CBP and
men will be counsel ed on use of adequéie birth control. 19. A final
in-clinic dose of study drug will be adm nistered (25ng study drug), at

| east 90 _mi nutes before first tobacco use (in tobacco-users). 20.

Seri al / R-GbAm | es for pharmacoki netic evaluations will be

col l ec f the subjects. 21. Triplicate 12-lead digital ECG
recordings will be perforned pre-dose and again approximately 3 his
post - dose (approximate Tnf,x). ECG traci ngs_and bl ood WO

2012/ 089 838PuTwithixe 0asp 6 opnt of ggohobmGHiC eSS i ng for PK at 3 hours
post - d@s : : I Boith 8Hor0 Sbictihes apart. 22. Conpl etion
of Tr a?l ?%ng%ggﬁ%ce%%%ﬁ%%&;éwhgger agd enci | t%sts. 3..3.1.10. Fol |l ow
Up Vi silf, Topaesk users withpp degsieic urmgcpuning leyel; spdiiphageo pon-ysegsyl s incl udi ng
or t host atdetec@ble arine sqinige|l§velba thep O angiml; (uiirs qghtinadpyel bepreepalpgm! é‘g{] 2.

Physi cal Seaminad borxckiiad) be perfornmed. 3. AIMS will be perforned. 4. -
Conpl etjg, mgﬁtt@t:&mfxg ViR QRIAY BRicadur&Sh ofiaioh OF Jivestigatas sedslitg@egStand CH - S. 5.
Adverse eugiys W |1 be assessed, and CSSRS wi |l be conpleted. 6. CDSS wi ||
be conpleted. 7. Concom tant nedi cauﬁons t"m | I1 be aéelcoédef' 8.a1Coan i ance

wi t h qu@tHiseTyRS stgpificpat oilier BBigE opnsiabls @eurologican et O‘ﬁiaﬁ? %81y assessments
(cl i ni calbeanilagicel pulmosnry Grdgypscylgsrastypiestrgh PhurologiFal F394Fysi s) will be
per f or (Bd1i@BhYofnfyoesanl iBdrdtioy Was detected in the Week 12 values. 10.
Single Twel ve (1z) |l ead digital ECG will be recorded only if abnormality
was detl&diigary Al segwk diporder 1 \WoCBP and men wi Il be counsel ed on use of
adequaty§. i I Riabews melitus IBM)Gopp? BM that rofuitks aielisationgdist-cordroByddloiweti gi t
paper andyipemeAlc keshs. 3.4. Study Restrictions 1. Tobacco users (50% of
subj ect s)_shoul d P'Ot vgaré% t.heir tobacco use during the study. Tobacco

non- us ép-Elgaeeprpisya e ﬁ‘ﬂ‘g%ﬁ‘%t ﬁB‘E"fﬁ%gfrﬁe "% use tobacco during the

st udy. 17 ahresEoRE RypEIBRsidishovieagh B 108t folic babdefcdendyr i ng the trial will be
di scontinued fromthe trial. .Tohac becone tobacco non-users
duri ng !¢ Pﬁﬁomqméyggnﬁénfgﬁagggﬁpﬁﬁebi,Y“@?) Subj ect s ma?:q not use any new
pr escr ijptdlpcally sipoifipare Sading b physivelkixemtthay noyld he b safethidssué ingh¢ $tadvand her bal

suppl egent e t for, acet am nophen. j ay) or other
short - g@r%slzjgre‘gfﬁg ivftlaf i2 ném%?gm%%prp% ?‘?ng((:l&gé/e @E&g&%@l i %é%ncglbgi%??or (e.q.

ant i bi ot i @#jcati signigiam tabton ECSt abdyrneilityethitonuld Sabjsafetydssup i the studbw

prescri ptihaidiog QTidn> ps@eualéshdi Qfickir ddmssm(feeleddi sconti nued fromthe trial
after ul tatd iLth th r [ | eDMBihe&isF W th a
posi t i \?g‘r\g?lp%‘)tlacf‘ ﬁ%.‘ﬁ‘gaélrné(gﬁ%\%-[f}laﬁ%‘%@g%@&@ﬁf? %ﬁh‘ég f rf)u%é ?cﬁgptt rial, unless

ascri bed bc‘%h‘éoﬁlgf)opri ate use of a prescribed nedication (e.g. benzodi azepine
for sl eapyomemditiah pesitidi seanssiydest,amavha prsrlestatingof t he Medi cal Monitor.

24. Participation in another clinical trial in last 3 months prior to Screening

25. Involvement in planning or conduct of the study by site staff

26. Body Mass Index (BMI) < 15 and > 31
4.3. Subject Completion and Withdrawal

4.3.1. Subject Completion

A subject will be considered to have completed the study if he has completed all required
assessments at the end of the double blind phase (Week 12). Subjects who prematurely
discontinue study treatment for any reason before completion of the double-blind treatment
phase will not be considered to have completed the study and will be treated as outlined in

the following sections.



4. Subjects should take their quetiapine or risperidone nmedication as
prescribed, at the sanme tinme(s) each day during the study. WD

2012/ 099886RCR/09826012/ 021472 98 | NGACEPT 5. Subjects w lPCThs2@dwesierd not to
donate bl ood for at |east 2 nonths aftoer conpletion of the study or to
participate in an investigational drug study for at least 1 nonth after
conpletion of the study. 6. Male subjects will be advised not to donate
spermmHCAi E g administration until 7 days after conpletion of

t he st (ﬁ ] C nded that all male subjects use one of the

followi ng nmethods of contraception until 7 days after study conpletion: a.

abstinence; b. use of a condomfor nales with a vasectony; c. male subjects
Wit hout a #.32ectRatienthi¥thduawealdPresrators Risconauatinn froptheSAR: their femal e

partner shoul g V383t debririiwiy A ubRGERIS 19 RetS Gt tBSncRBsshryisits or

f)g'?renmt Ici,itjails d%?swﬁo%%}%snﬁ?%ﬁ%@xegéoﬁ%r vithQrawal mm%fec@%l;ﬁ} 1) tgﬁb glé.lmngr sing
. ] | r ns:

c. Be wl Iﬁ%ﬂﬁctt%a%’u\gle a&@p&%@ébeﬁﬁ% E%tg §§8%§fg%ﬂelpt€?on e.g. 1UD,

sper m ci dal e agebject raquast (boaty wewp) i ve) throughout the study period and for

7 days aftes $ithdyprivmfeteiinvesBgdor, Gingtualibeiseotingh@beseisterastefithths on di et :

No grapefruit sghjeqgr apefruit juice; Fasting from mdnight until fasting

lipid level & arRriokanegetd sdvierk evapodchs shei thawominuatemin g, staly is he

eveni ng bef or @nagﬁroggﬁg_ng and on the evening before the Wek 12 visit.

Subj ects may @?&Me‘f’i{i&l@ﬂ; if hiAss @uivMat sisk, fasting period. 3.6.
M ni mization of Blas 3.6.1. Random_zat| on Sugjeﬁcts w | al?e assigned to study

treat ment Thesawbisenaribl be firated asrenidesedrppronaate PX EdMSUWABn schedul e based
upon bl ockg , Qfbidt Bl fretfRtkel diRoRERINBR paficgatith iithestudy. fbr dhyBedsoliting

TC- 5619- 238, SAPAMH St ARk SRECHTTRG0 PLASENAL dvalubtidnS beper pantéco! wistrhingehaised t o
blind subj Bfeét 180 Geashddd¥e SlddfthreattRRAMER. UhEIeTvADS 0RO Williserhadevsis sborbe

random ze b3t Slo¥n Wed Beckl BE¥isHntiBuadbs PERS Qe moaGpatbrigteyy. Al | st udy
staff will 0r§§9rrlgi n ‘glllﬂlxrrllded %hr ouglrsmtrjlt tahe study. The blind cannot be broken

except wi t he t Fellperpis ell ongoirig adiersspisas 6f 2MBdi cal Moni tor, unl ess needed
f or manageneniCobiéct all BAksed study @0digdt®99836PCT/ US2012/ 021472 99 ( aRGACEPT 3. 7.

Study Tre i ni Tr.i ' Bn'ak 5hobRl shdopped i n
bl i nded kﬁh@‘{]g?fﬂ‘gugﬂe%&%ed &tﬁéyé Rtd ks ??gﬁv%ggsgn alat each sofﬂtae, to

- i GleaitrroM hakfagy. quali er

be di spens%egor‘f 0 rhar%%jr?{ggg J|Sat ent's at” each st udf\{ visit (see Bel o%.
In the event that a subject is prematurely discontinued from the study at any time due to
AE (as defined in Section 8.2.1.1) or SAE (as defined in Section 8.2.1.3), the procedures

stated in Section 8.2 must be followed.

4.3.3. Reporting Discontinuations

" Reasons for discontinuation from the study must be documented on the source ‘document
and in the eCRF. Study drug assigned to the withdrawn subject may not be assigned to
another subject. .

4.34. Replacement of Patients

Subjects who drop out of the study after randomization into the double blind phase of the
study ("drop-outs") will not be replaced.

5. TREATMENT OF SUBJECTS

5.1. Dosage and Administration

TC-5619-238 will be initiated at a dose of 1mg; titrated to Smg at Week 4; ar}d titrated to
25mg at Week 8, or matching placebo. Doses are expressed as free base e?quxvalents. If the
subject experiences intolerance to study medication, the subject will be withdrawn from the

study.
All doses (TC-5619 and placebo) will be administered p.o. once a day in the morning.



3.7.1. Physical Description of Study Drug(s) TC 5619-238 (TC-5619 tosylate
salt), drug product will be provided as |ng, 5ng, or 25ng dose strengths
based upomofoeabssse equi val ents. The drug product is sepplused2asi4a2 bl end
of APl with excipients in a hard geladdn capsule (gelatin and titani um
di oxi de). The excipients used are mcrocrystalline cellul ose, coll oidal
silicon djoxide, croscarnellose sodium and magnesium stearate. The pl acebo
forHU|G§E§2¥{ i Epi-nicrocrystalline cel l ul ose, croscannel |l ose sodi um
col | oi z;&gﬁfzf x} de, and nagnesium stearate in a hard gelatin capsul e
(gelatin and titaniumdioxide). Subjects wll take their own supply of
commercial quetiapine or risperidone, with the stipulation that the
comercially supplied quetiapine or risperidone neets regul atory
requi rement,g. fQ5 GilR SOUM Fel0l, WaRS IWaK12, aNQukdeHill tiNestidygirid anal
products %@{%%ﬁ%&i%%ﬁ ng> Y leadt 30 Minufd BofeasdiAmb 8seafd Label i ng

tlialf) R qr fispe €, ai

PR b i St er

Bot h study : ObefBret MRAGKHIE useif Bhleae. - packs
and arrangqé1 cérdsdtsw ttgbrﬁ@&?ore egch random z %ﬂgj ect's dosing

ed su
regi nen. Sdnudays sfigplid esitsvat Weeld, Watkh%.anhdteck h2.alsuipee Wilh@ERINdO™ 1 ol | ed
condi t i onsakingistadysgregsietil ibstrusted hadorscdusing e Vitih In HessViss.SHLIEE? ¥8hnel  at
the site. sEHcéfranfpectaking hhetlopinp oorspdrdpngiuntl 4 ldast3dmingesaftes fic to that
subj ect' s sualgdery, zmt fran tabacdoae (if anpiicable) eatdlnt kagdoquiawtes afiensydyd¥et during
the treatnment period (Wek 1, Wek 4, and Week 8). Each set of blister
cards 82! | TeatrbaitAssighmernt ent study drug to last until the next visit, with
an additional 1-week supply to cover scheduling anonalies or |ost
medi cat i onSubetsdyill de gerollediatosongiof fwa-eaheds ¢ Ypde g?ffﬁ’?’ieﬁﬁ ef‘%‘@‘b ure g
appl i cabl esubjsgiapertashyrt pesnplptecti¥piobaceg usersand b lo %anﬁggf : gf’ Foa
dosages f owilltHeiadminisieryd AEe5 28 4mnd sheenthes vilf by Ristsredquat #€29TC 5619 wil |
be provided as hard gelatin capsules in strengths of |Ing, 5ng, and 25ng.
TC- 5618-3236ongomitapeTher8pY ded as hard gel atin capsules in strengths of |nyg,
5ny, and 25rT? (as_free, basgi. Sgb' ects will take I ng TC-5619, 5ng TC- 5619,
25ny TC- 56331 or Quetiepinggr KISPEEHBNE one capsul e once daily p.o., as soon as
possi bl e af|f &ibj-awaHB BéIRGImiatstdr eflss qSiapine ohddporidorkiat e stnobsigdodass éaf n
t obacco USRlySdnAistedll ol@asleasd@n Biweeh périudeprivt fostudyaseloofizatioet | api ne or
ri speri dongpidkrsihlly SHRkiRe §Setidpife dndAisperidnendgbe Tsed; thisudyeodritagt nust be
stored undgliiaant Wil beashidiRAMy HRIFUB]at dhistal MdhddofPeEciBBn; and6R) notdiet hi n an
appropri atel yi.8 ¢ Weatdy aFhisicb¥mel SIRRLFE Guetlabine berisperiddmemadt meett | nuousl y
and | ogged_ Ry, L Bkt € Rk b uitend fRhctSudlett. fesed hedichtivad danibe aket ine st udy.
WO 2012/ 09 ﬁ%@&é%&éﬁ 46 pdBabia RACERMihg VEsk@afoangerpubdact nmust

be di spensgd | DIE5E8T BI-RASERY RikiRGtHeQtugy.ocedur es described herein and
the St udyst%rd:nu% rocé1 Sres I\/a%ual. Onlg, subj %cts,(g)nga | Led,in heri?ﬁllédy may
g

recei ve t Héthe avkiest pxperiprsRaintqlerapagde JuGAPET gt e 'é}zfma’sﬁ)l | cabl e
regul at or yopeefisiuetéapietos risoridgnedis eanesd ior any) 1eas0R AuFRe e §u ﬁlbqn or

adni ni st ersubjpstegtl beavithdren fgmohesitdy-3. 7. 5. Drug Di spensi ng Medi cation wil |
be di spensed at each visit sufficient to cover each dose titration (4 weeks
after Day 33.24 \WeRerpiged Medigatenss: and 4 Weeks after Week 8). Each subj ect

Wi ll be prQvigiesnRans efiicstions taksnBping 1 stinlyi willde recardis oo drtsaime ng t he
det er m ned;,d@s&it Ahd theh ST $tRThdidaigh, deve intbmeations andldarebirdrapstatios. t hat

w Il appear to be identical to the TC-5619 ca l.e L. i onal

1- week sud{ﬂeyfFl}?r‘rq‘?@n%b@‘i‘f’t“fsh‘&‘fltqeﬁgnﬂg?fmgq g&%ﬁvsibgfoire 1|l?<!sullj gﬂrfehg%%ghf out si de
t he prescr$$§é%ﬂeﬂlfsr?é?P%@Fnﬁ1~ that study drug is lost. Blister cards will be
designated: "A" for study drug a .. "B" for study drug at 5ng; and "C
for study ¥8g atPr?'BWbe.daﬂges&%“s‘%iﬁéﬁ%nﬁrsstered (I mg, 5mg, or 25mg p.o. qd)
resul ts i rgeseth) medictibakdraprodibitedaidareapsudrizedin AppendisBr espondi ng strength
p.o. qd. Label s indicatin i I ol AlISHRI tREMedighERbhilok.er S,

bl i nded dgZ &‘th§%5§%°fegasﬁ- %SEE%‘*%%%‘@?”@%%* %r%ggpﬁogti ons to the subject will
be attached to the study drug container. 3.8. Study Duration and Fol | ow Up
Subjects will be in the study for up to 12 weeks of doubl e-blind treatnent
following a 4-week Screening period. Subjects will have a single follow up
visit at 2 weeks after conpletion of the double-blind treatnent phase. 3.09.
Di scontinuation Criteria Sponsor reserves the right to tenporarily suspend
or prematurely discontinue this study either at a single site or at all
sites at any tinme for reasons including, but not limted to, safety or

et hical issues or severe non-conpliance. |f Sponsor determ nes such action
i s needed, Sponsor will discuss this with the Investigator (including the
reasons for taking such action) at that tine. Wen feasible, Sponsor will
provi de advance notification to the investigator of the inpending action
prior to it taking effect. Sponsor will pronptly informall other

T T e -, - . 1 . T -




WD 2012/ 099836PCT/ US2012/ 021472 101 Q RGACEPT ? 3.10. Study Drug
Accountability The Investigator is responsible for the investigational
product awocortm@bsdkity, reconciliation, and record nai nPemarse@®@2/03141D. 1.

| nventory Records In accordance withied | applicable regulatory

requi renents, the Investigator or designated site staff nust maintain

i nvestigati onal product accountability records throughout the course of the
st udy. o) i docunent the amount of investigational product
recei vedf | WP and the anount supplied and/or adm nistered to and
returned by subjects. 3.10.2.D sposition of Unused Supplies Unused supplies
w Il be disposed of using appropriate docunentation according to | CHGCP,

| ocal requbsldoentNeon-Birndg Thergapeept St andard Operating Procedures (SOPs).
3.11. Procgdur for i } j : knaw edge of
the i nvest?%%pﬁ?ﬁqﬁ" ‘a!i)'}r%i g&gﬁ%jﬁ%@g%%m Ilae %ﬁﬁ%&?&hﬁ{ %gilg%ﬂrrggggerrent or

wel fare of PEHEPES j"%ac S, ‘can tn?]g nvest | gat or ungT| ncfna' subj ect's treatnent
assi gnient {:ﬁgﬁ)ﬁgn&pproval is granted by the Targacept Medical Mbonitor or
desi gnée. e‘I'nvestigator will record the date and reason for revealing

t he bl iQmilesibjerte athomansumsst lsastBAYe of die nresaibed djliedese dHringibe FEHMERIRCEPR sour ce
docunemtill dachneiderst compléant methe ¢antryt of thisPratlqc@ERF) page. |If a serious adverse
event (SAE; as defined in Section 8.3.1.2) is reported to Sponsor,

appr op6i AASSESSMENT; QR PHARMAGOWINENIGSey e| opnent Depart ment may unbl i nd
the treatnent assignnent for the individual subject. If an expedited

r egul atodr ySamenle CollegionpadHandlipg r equl at ory agencies is required, the
report phddacdk@at iclaludition willBE f&torded ineaubRNbf ths iy stwey populhien. appl i cabl e, a
copy ofadbRginkREY kARF(Y0) sBBIEL (167 ckh CRBH) Will beRu@SIEd Bathesesial sanmpbecor dance

W th rehe¥aitikideRs elAldish g seRBOUS Sikes SOt ectsXnrdlRE for pharhiacokinai evelpatidn For m
Conpl et} 981sd BRIhD Y5564 akRr S0v5tobRIY LsSark GOP RRAbRcas thefRIBlb@I sampltequat e

and acgUialish SRStk RbIAhdE s IEAARGE: thR shiReQiTthednldyQopaiatian drodsscabd ot her
data pgrtinent to the study for each study participant. Al information

recorded on source docunents and eCRFs for this study wjéit; Ee copsi st ent

with t erig blsiod samples@urle eachhwilhsrrollestestonPavel (1 mpdnd af Weekbfleg at pat o

gener astadystaier Weink 813 marhueadysiat) gadVegk 17 Q5anggisteady-satehvisi Al fiee

docunefielipvamatimhpeinsriredess. 9.5t o 2eBrF8 andihboushpastapsent e exggt St udy sites

Wi th a tistesdfbloednasiple dolectinh musthe esordedorthesorise dosugrent aldhs Roeetryat or i s

r esponsedoisgiondornt.he accuracy of the data transcribed fromall source ‘
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(or lower temperature), until end of study. Appendix 1 details further information regarding
collection, handling and shipment of plasma samples.
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Additional pharmacokinetic parameters for TC-5619 may be estimated as appropriate.
Pharmacokinetic data collected under the sparse sampling paradigm will be summarized using
descriptive statistics by dose level and scheduled collection time. The pharmacokinetic data
collected in the present study may be subject to a cross study population PK analysis at a later
date. Those results will be presented in a separate report.

Pre-dose levels of antipsychotics will be summarized using descriptive statistics.
7. ASSESSMENT OF EFFICACY
7.1. Efficacy Measures

7.1.1. CogState Schizophrenia Test Battery

This computerized battery of neuropsychological tests was developed by CogState.?' It
includes a number of factors that assess specific cognitive domains, including Motor
Speed, Processing Speed, Working Memory, Executive function, and Episodic Memory.
Subjects will be trained on the instrument during their Screening Visit.
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In this study, only the CGI-S and CGI-I are used.

The CGI severity of illness (CGI-S) scores range from 0-7. CGI-S assesses howill a
subject is in terms of the investigator’s total clinical experience. Possﬂ?le vqlues represent:
0=not assessed, 1=normal, not ill at all, 2=borderline mentally ill, 3=mildly ill, '
4=moderately ill, S=markedly ill, 6=severely ill and 7=amongst the most extremely ill

_subjects.

CGI global improvement (CGI-I) scores range from 0-7. CGI-I assesses how ml}ch,
overall, the subject has improved since entering the study' (present state vs. bz}sellne state).
Possible values represent: 0=not assessed, 1=very much improved, 2=much improved,
3=minimally improved, 4=no change, 5=minimally worse, 6=much worse, and 7=very

much worse.

7.1.4. Positive and Negative Symptom Scale for Schizophrenia (PANSS)

This instrument is a 30-item rating scale that assesses specific symptoms from the po'sitive
and negative syndromes, as well as on general psychopathology, that together comprise the
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(Week 14) (see Section 8.2, Adverse Event Reporting).

o Physical Examinations o . .
Physical examinations will be conducted at times indicated in the Time and Events

Schedule. The physical exam at Screening should be complete, including use of the
Abnormal Involuntary Movement Scale (AIMS). The AIMS.is a.st%lctured
examination for involuntary movements such as tardive dyskinesia.

e Vital Signs . ' ' .
Blood pressure, pulse, respiratory rate, height and weight will be assessed at times

indicated in the Time and Events Schedule. Blood pressure and heart rate will be
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fill in ag"}%ﬂ scr1 e’gllg acstl Do él \g(flubreg‘@i%vw?cd%pg&bl n

he nunbers on teg % r sheet .
The score Aospdntunsousehctrtlmsmtahmynuwbéiereéfto bor BAEENG YitbbR Krericdin 9§°E dy 't he
al | owed t iiSectidnB.22. FuShéimecs, iy B bcqumineeas girestlt 05Epyst- S@S@ﬁ{eﬁ%‘ﬁye bj ect
and | nf or naednsiered ireasajeblyhelsted tmthe inivestighéonabpraduct by the inyestgatondillees:
f or menor yepdset td Sponadrt Wihile die;inestia®Eis Hap pbligetsd & sttivelyiseakithly. Each of t hese
scal es congfoshionfin formemidytpattickents, leésht eray darmiap [$AEsthroygh sponirgeqise
i nf or mant 'sgpdrfigy. | nf ormant version) or subject's (for subject version)
i npression of performance on that item since Baseline. Cinical d obal
| npr essi ong.§ 84 )Analysisf SafetynPoame@robal | npression (CE) scales CA23 is a
3-paft sc consi st Qhesthiptive saatifteSwilbbe ( 2)
Cd - gl Obalaéaﬁ ngl mpg;fg,ép jﬁh of}@ﬁg sgi%Wedalmtsl%tc:acy (%r t her apeut i c) i ndex
[CA - E]. |RY sytﬁlaey onytheCGI S and CA -1 are used. K The severlty
of illnesse (Eﬂsrc&%b examiraden atamgendfof orat@em, (oGGengingeni dhess HJGW W‘F}}draév subj ect
is in terns abmithestidyyedinigly sighificamthdnged fron Sereerangwi Redisted; possi bl e
val ues repr eﬁeq"tienclébqalﬁlés \aﬁlslﬁssm@uted,#MSmBultSmﬂ b¢ pymmerizgfl| | 2=bor derl i ne
mentally ill 4= t el =Ry everely
i1l and 7=famf ssfg”tsg%‘g?fi)gxfés ra% ea?tlr Tegrﬁséﬂa %%Eﬁ%iuegysmrovenent

scri t c atdoncta Ites as we 0 s

(CA-1) scor9§°F8H taf’rS \fg\é% d, Mef@l |, the

subj ect has P Y| eff“r?ncer basel i ne
sta!t e). Poss}EE%at?ﬁa‘Fsﬁgss 8% rjl?t‘ G‘ﬁ%ﬁmgésaé%s‘ﬁe)ﬁ&g%leﬁéﬁ%nﬁgﬁél mpr oved,

2=much i my opegy tes: @ﬂaﬁwabésynptrversauat&s willk bocabdubategienn @5 tual tmdmm}gﬁrmﬁse
6=much wor sey,ghd ? =very much worse. 7.1.4. P05|t|ve and Negative Synptom

Scal e for Schi zophrenia § PANQSﬁ?E“l;hVIS% I. nstrﬁg lcg?atead %aclu%%lﬁe‘i‘taﬁ penscal e

t hat asses'seéal%%@@i}’fpi gakl g syndr ones,
as wel | as ofs geHengs gﬂég%éra artaggtgﬁlﬁrﬁe 1corrprl Se the WO
2012/ 099836P@f¢r@sz@we*2414b73215fé 875 chi zophr eni ¢

synpt ons. 24 Rﬁ@a@é&lﬁeﬁen%&%%aﬁdsAgww&ctoaemMemasd swobarized intervi ew

of the subj eg%ua, erWs timB&GR IPbHsubjRt e hiNaid @rexperivnviap Aieleass oner avest)

(caregiver, &e&gg @pﬁggeatenﬁach itemis rated on a scale of 1-7,
wi th hi gher stores Fndi cat | ng nore extrene s(}/ggtonﬁepThe | are divi ded

among dona¢ n€otunztia $Ln@ﬂ®8|@€pb(§i%‘m%§°?§§/?ﬁ9feéﬁ% e Sb§ ‘fa f
depr essi on, Schizepbeesiatseorenuakbe tabatebnd SUmMmMEE, Y5 R HE b5 gHo ™

e Concomitant medication, coded using WHO Drug Dictionary, will be listed.




7.1.5. Scale for Assessnent of Negative synptons (SANS) The instrument is a
25-item scal e, designed to assess negative synptons in domains such as

bl unt ed avbeet209ed36gi a, apat hy, anhedoni a, and i natt ent PCENS3E12D6143ANS
scores are derived froma clinical intzrview direct observation, and other
sources of information (e.g. from nedical records, caregivers, etc.). Each
itemin each domain is rated on a scale of 0 - 5, with a score of 0O

reflect) a lack of any deficit, and a score of 5 reflecting severe
defi ci gﬁ p NRNA expression A bl ood sanple stabilized for nRNA
expressi‘dn'’( tics tubes) will be used to neasure al pha 7 nRNA

expression in peripheral blood | ynphocytes.25 The | evel of expression wll

be correl gt ed-Wl HhRbiTEENiskiG¥nhed thts POAREARY, QRSHIFation@PDand @Tscor e;  SANS,
S3@ - Cog, C4 Iferv an %ﬁ@ﬂﬁl-%&hﬁeﬁ-onﬁc@a{ vARRk ¥Swél esfonkchirgescy
Measures The n(t))aso JREVHSKRIVEIALs JREREhARAI MRS $arisbd WilldR chitted. a6t afl anned
observation ge?loragdgtg{a?ﬂr&ﬁg ly?ﬂbé;%@décﬁe doubl'e blind treatnent plan. In
each scal e, g°dCore of cohorts treated with active drug will be conpared

to thegpla c , ingg the Week 4, Week 8, and Wek 12 score conpared
to Basg?i né.ﬁpeiaedfe%?%%gbﬁg%‘pari sons of TC-5619 to cebo w |

1 | a be de
usi ng Dayinyestigitekis lqspwi%’@kthfzie@é'éﬂne%‘fl%ﬁbgf%of‘ BP%' Ris fegn %%mgiq%dy -
Endpoi atddefimioniodand-geripus ﬁErOfﬂéE&Sﬂ?%’}deQ.m % o % 1. Safety
Par anetlefired fdvibe e B mfarmeddenserantil perd ofithg fofawilim st Qfeek 1948 5 ypj ect
(or, wheestizpir opsite el withpe sespensitg foe deteatine ppd follawing Alsa dCt's legally
accept dbthitedrie fiesedradfitheprofoeel. t he duration of the study, defined as from
time of informed consent until the end of the FollowUp Visit (Wek 14)
(see Secti 82.18. Mefmitiensse Event Reporting). Physical Exami nations Physi cal
exam nations will be conducted at tines indicated in the Tinme and Events
Schedul e. The 8gaybiAdyerse¥aftat Screeni ng shoul d be conpl et e, i-ncl udi ng use
of the Abnor mg|, Jipued dRhAME) Moane iRtdivaiiCabdica] AbduBEnceTine swijdvBol dingeakt r uct ur ed
exani nation f ag . LvalHRLREY:JRMSRRA hShatitbeaBaltpaodiicvanddyidi doesiat. 23 Vi t al
Signs Bl 00d pressUlif, hatbh Sfisal €RRbAsBipOith thitueatnieai. ght adaerse evshgdmn wi | | be
assessed at tiges,lidi.qabatdriblé i HisEndedsigiiactdinSahaioine! ldBbmody pressur e
and heart rat g Wi’ Beo N0 20dal Q83 SIRCHAARAEHD it 4T20f LifkAiGHINGACEPT
recorded aft ef, gl ,ﬁﬁ)‘ﬁ%l) &o@h&%ﬁ'&hér%?ﬁothﬂa@d & thé imRdicialinveigatomaf t er
standi ng for aﬁ edst nd no nore than 3 mnutes. ECG Digital
twel ve-l ead EEES W I | be recorded at a paper speed of 25 mmisec so that the

di fferent ECGgjj g&ly%lxﬁe&mdPﬁse%RQEho@an be measured manual ly. These
e

ECGs will be reécor n triplicate at each visit.ex gRéltH‘IeQ &kl up
Visit (unless Amungkprsteaiyers? %fﬁ&%@ﬁd%’fbﬂdé{gsi/gé%wfﬁg . eme Wd be
recorded wit h which is opfjceatisteriy vathdgyanplicabre Rrggpct ?fﬂ’ﬁk HE 3os) Jpfter at
| east 5 mi nut diodiure foren wreppioved inkgstigaiional pRANCI ATPIEBL BT EXes ar e

avai | abl e. EC@réductshemtensics fiae $PRIaREPo4Sth t he ECG recorder will be
recorded, and a central ECG reader will verify all values and readings.
QTcB and QTcF 84-1.B. $ssious Advierse E¥e™ty om each ECG tracing; when triplicate
ECGs are obt ai Qggioud iferB aventBABYi4 dnyhatavard medita decun€néerthat QECUragdnst or y
tests Bl ood sajgel @St §205fiSahy6T GhRTrskEYrean ihdvast; of fehreatehing; trAMHe sanpl e
for urinalysi s Mikht HopilafkeiBn bPproRiiad eiadting hospitalizalion; aesultyingefsesfant or

par anet ers. The, L AMESTiiBkPr iRREphcifyPui i€ tliclchent iscb@naenitelanomplyrar birhoc urent
this review, ogecord any clinically relevant changes occurring during
the study in the adverse event sect'?n oft the eCRF. Tests will be perforned
by the central82-kohdyesseLvent gmﬁﬁ}“; Hfretlests is included in Appendix 2.
8.1.1. Bl ood SagphesrBhaod ifewiliemy AR thaeimeltddsoy/follodingitg@hen stry will be
taken at Screening (an additi.onal tine at Screening and Baseline if

i ndi cated), Wek"4, PROIBeAUNY Week 12. Sanples will be fasting at

Screeni ng and Week LFZ, abaémialidiés Isaiigy tevithdrawkb@te. g velups &fS tHasp 8B bt ai ned
in addition to theptijer hematol ogy and biochem stry labs. If any val ues at
Week 12 are clinically abnormal, then further bl ood sanples should be taken
at the Week 14 Follow Up Visit and/or until the abnormality resol ves.
8.1.2.Uinalysis Uinalysis will be performed at Screening and Week 12.

8. 1. 3. Adverse Events



Adverse events volunteered after a non | eadi ng question or observed, wl|
be recorded at Screening and at all subsequent visits. The Col unbi a Sui ci de
Severity Watoregossal e (CSSRS) will be admi nistered at each/vse@iin2f47pm

Basel i ne onwards. Any evidence of suiltgidality nust be managed i mmedi ately
and as appropriate by site investigator or other qualified nedical
personnel. The Cal gary Depression Scale for Schizophrenia (CDSS) will also
be admi /A ered at _each visit from Screeni ng onwards. Evi dence of

clini céTﬁBﬁA@&P Fsening of depression must be nanaged i medi ately
and as approp te by site investigator or other qualified nedical
personnel. WD 2012/ 099836PCT/ US2012/ 021472 111 (I NGACEPT . 8. 1. 4. Pregnancy
The investi gatoh, @nitHll§isiiaificaaThapeds pebdnt atSetderiat, regraanayofiTafdivenat i on
usi ng the Tar gacendysiggédiPus Event /I nportant Event Reporting Form on every
femal e who becones pregnant . whil articipati in this st . .
i nvestigator, of I‘ﬁné’?'??gb’.stﬁég‘{c@’ﬁég? 85 'f PTep %tr#}%te o oér?rsngfge\%}lm%y%%glg“yweeks of
| earni ng of a subj®dradykiyesdynancy. The subject will also be followed to
determ ne.the out cgpmdet the pregnancy. Information on the status of the
not her and child will be forwarded to Sponsor. Followup on the child wll
be for 1 year fdl I%Wlﬁfg the delivery date. Any premature term nation of the
pregnancy will be repqrte Whj.| e pregnancy itself is not considered to be
an AE or ShE2- a\AVEFE ﬁﬁ‘%epé’ i cation or elective termnation of a
pregnancy $ufeciedil 6akbncoadgaIs sportinetiely epat aychasgeain bagelie hgalthArom o5

descri bed thdtime tHeis@]ed eRtersaltgstirdyl dn theugtodisdmwes. Studyisiafé wilbalep inguiSect i on 8. 3.
A spont ane@ys aatasd dverts b eahwisptsvidnisi aibjeetds inthdreseardi@ngnd I Es Wilbe
reported as HRsEAIDERd shitcS@lunen a8d the eERFt her nore, any SAE occurring as a

It of t-stud d i i : dt
the nvgstﬁgﬁé’i?i%%ﬁ’smyfégééﬁ ?%%%%Qr@“féﬁ%%fﬁgﬂtél Bh4Ef  FERONARM o4 RUA 0 10
Sponsor . Vefier they A renopied o1 Yartified;aka HEyed %4&

fgated to actively seek this
information_in fqQrner stu art.i.ci e may |l earn of an SAE

t hrough spbhtane °F”éﬁ‘8’r‘§l¥wp¥nag’. f%@‘kﬁe‘éﬁe%éaof Safety Parameters Safety
anal ysi s Wibdorrhd 1fetdt@y firdingn(ctdhelisimblehymighy. demetologpeiialysis) Qfé’t@ﬁat istics
will be pembhsrdiess@ymeitie OfE@Eavidisizon etc.)Phat siegudged bs theiayssHeAleiast he end
of treat MEilhaichlly sighifictTiNat ranrded at ABs suBARsGE thay risel thadefinitinm afgB Ak udy) -
d i ni cal | y,s9ibgridfih Sadtion 8l2anges SAEms dBbinekiniSagfionis.2.1.he Clinisallypignificdguenci es
tabl es Wi | Jonbi61aC ABBHToeP inddhdvBr bstiatnsrmvl hisedsmests thwtiate detgoted dgring thaj gns:

Bl 00d pr esgifyGr aRGriiedrat Séradringwdsiphfivantyswarsoh foleping dectayt dftesiedicy :
Descri pti Vg $eatdostbd SSAPA brl SATS. Gdvantratlircatip sigoifisait abrmdrmeblabesatall | as on
changes fr@mhasehhiebtaiiaesssesakite hatiit aisodatedwith éfeatiwasdeingnydiedwi | | be
count ed, apglca] a0ed byl tHS fvadigstor s migre Shiiefel thiradxipected fok tie subjetisanediben
standard e[ hh SreWrdsbnt e dREQYd Aeib starBsidie dtedypad db noeworDes eill petibee stati stics
will be calculatedrop: §&t4al body tenperature values. Laboratory

par anet er s: scriptive statistics will] be. cal at . . val ues as
wel | as onThetinvrgegatarghexgsisehs Aphes Fedisal aflgfggﬁﬁilcl%cgg%ﬁgfm%ga& . Val ues
out si de t hwhether an abneemaldhgeonyjfinfing gr pthex abgormia), assessiig tlagﬁa?gd usi ng shift
tabl es. Agigraficsat. experi ences: AEs and SAEs will be coded by MedDRA and
summari zed (nunber of events, nunber and % of subjects having or

experi enci #d-4at I‘bﬁ%sﬁméﬁ@féf}@ﬂf‘fy by dose, organ class and preferred term
Col unbi a SpieGh s SeMeHilnakRai isesshedlof imenitetor amd ATub$4E DPertedsi on Scal e
for Schi zogig McAnii§OTaS asbdsheitavilldb bhswt ed taridvesigaatsclisicalibdgmens wi |1 be
shown.  CopgOfich@Rtof BRAI AREAIEAE eeoded lishagC RIHBoDid by Biigneddmangof thi | | be
listed.  VngQkhglcROARREPCT/ US2012/ 021472 112 CaRGACEPT ECG Descriptive
statistics on heart rate, PQ i nt_ervalf %ﬁgdu@atti %ﬂsin&irﬁﬁlﬁl @I&)rﬂfm erval s
(QTcB and QreF)Mild Anpeeng frbigeatiydoleated ISUDEFUES>'as wel T as on changes
from basel i ne \aaf peidnterfalingeitheNeeY a8 24 HE P ef er ence ranges will be count ed.
Plot of meang ajgscsi@nAakebn®iadhk SufficichtlP@sdendurtide ¢ infriere vithmirmel Event
Reporting The ig@?‘g—agj&ﬁt\,ﬁ@&i s responsible for the detection and
docunent ati on of évents neeting the criteria and definition of a
non-serious AE or SAE as provided in this protocol. During the study, as
defined fromthe tinme of infornmed consent until the end of the follow Up
Visit (Wek 14), the investigator or site staff will be responsible for
detecting and followi ng AEs and SAEs, as detailed in this section of the
pr ot ocol .




8.2.1.Definitions 8.2.1.1. Adverse Event An adverse event (AE) is any
untoward nedi cal occurrence in a subject or clinical investigation subject
adm ni st ewecdor/Pbssmaceut i cal product and whi ch does notrcmasesigaeid’y have a
causal relationship with this treatnmam. An adverse event can therefore be
any unfavorabl e and uni ntended sign (including an abnormal | aboratory
finding), synptom or disease tenporally associated with the use of a

medi ci in t j-anal ) product, whether or not related to the

medi ci dgﬁﬁal ) product. 8.2.1.2. Unexpected Adverse Drug
Reaction An unexpected adverse drug reaction is an adverse reaction, the
nature or severity of which is not consistent with the applicabl e product

i nformati on §e Sgvere:! A e%dnt Giat PeventsBoandl everydayractvitiesnappr oved

i nvestigatjonal product .or pack insert/ p :

char act er i&t 'ﬁgéh"? E?r,as%ﬁi‘sg’%g\ F%’S@gg_%ﬁ%ﬁé}i’? Cf’n%%%@ e'craﬁ%gggégsg?c%ggg%vent A
serious adiilizeddortpting ¢ sity @ ?’eﬁtn?’gz/%ﬂﬂ redi cal occurrence that occurs
at any dogEYer¢f it satisfies any of these criteria: results in death; is

i fe-threatening;, requires dnpatient hospitalization or prolongs existing
hospi t al i Z#Pon; A& f‘étq%ﬁ!aﬂgaﬁgyst ent or significant disability or

i ncapaci t yTheQfivektigatdaés abligared tosassesstha gdationstip betwecn ipvestigasiopal profuficnd

8.2.1. 4. ArvedctRercy @NéachAEREE] The inndstigatartwilvse\linidal jdeoeniito dgfererst s any
AE that ingd ut@snshlie Aledmative bgisésesuth as (IFaR Ipstotyed deetunderlyingdiseasasor mal i ti es
| eadi ng t Qontdntidheherapy, @tt@r ritiafacte] ardshamBoral reiasionphipetfdhre gvientite fhe WO

2012/ 09983/RGT4 520 bRIdaA WAl De LdBideRRGACHRTstig@led nTlominbgstigatomwvilliakgnt  change,

i f present.oaduliI6d BOBRGor ©Broe e gadieeProducl mifatimagordfps kiarketsidprodarets i cal | y

si gni i cante &hahGfitioh bf BEB&@RdesdienSCr €eni ng, or emergence of Rigidity or
bradyki nesi a, Overdose. Suicide 8.2. 2. Adverse Even ¢ j ects

wi Il be erldsinvsstigatargil Sﬁﬁ?’&ﬂ%@ﬁé‘f‘?}‘OPé}b%?{tﬁ%ﬂ?d’& ?Hé%‘g??oﬁ{%gggﬁegﬁg heal t h
fromthe ttheolpwwmedsiniiess enters the study on through di scharge. Study
staff will al Sk ReMick¢thd ABasasMtelikely exeaihal lyrcaases bthet thad thekiude t he
subject is in thgdgsearch center. Al AEs will be recorded in the source
docunent and the e . In addition, AEs of Special,.lnt eregtthev%gl 0€
reported to Spekind (hedtvdrtreaimen ad A Weg Flos ?(feé"’rm%‘ﬂég;ea}ap re fﬁo d or
identified at &eekpleinedly exppwire @ study podRE: 48 PP8iFRETSd Ohgyer se
Event s Abnor malredugbane@nae-ghaiiengilngs (e.g., clinical chenistry, hematol ogy,

gﬁﬁmgwﬂ@ﬁ ARSAE $5/ W BkFed(dd dhe intESEgatontiat Alinisalgns, etc. )’
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urinal ysi
that are Jsl? I %IR%:J db BVES tiGAt PortdS SSdnkdH R RO/ Béwgkved, iitdamérywi | | be
recorded ag t Hat e%}/ atod GMyaJERibke dAGisébSrhdht bf AOsality PReiEy evaat defined in
Section 8. &7 1.0k £ 88 TIRRLAPSeriolls BRGHIrARrBnPEvknBReyHir Fohlty
si gni i carf abrr‘%rr B QAL b | ShABS hiS/heCdgia6n 3HXACEITH] indighess TENt st hat
are det ect gl g L, ST in A RFhE I 8kod SSRASEWUnpoTdnsEgni f | cant |y
wor sen f ol g oW 13 s L&l e lﬁﬁﬁigﬁss\ééshlenpi@ oh&EMhd GilerdsuséEshef  SAEs..
However , e JURE /P tno : regﬁ

SS0

c | papRl | aboratory findings or other
abnormal a 15‘&%%%51?%&!3 re Cl zft ed with the di sease being studied,

unl ess j udifedniegtigahe vil pewidedhe assesamentf @usddifar e t han expected for the

subj ect’ s condi tkan; £ M ESSMaulitydabae hRd batoduhenet at theof t he
study and iéiﬁsstzzﬁ?%gﬁ& Zfﬁots be repgrttey%ﬂas AEs or SAEs.

8.2.6. Adverse Event Recording

When an AE occurs, it is the responsibility of the investigator to revie\fv all documentation
(e.g., hospital progress notes, laboratory, and diagnostics reports) relat}ve to the event. The
investigator will then record all relevant information regardmg an AE in the eCRF. Itis not
acceptable for the investigator to send photocopies of the subJe(':t’s medical records to
Sponsor in lieu of completion of the appropriate AE eCREF entries.



The investigator will exercise his or her nedical and scientific judgnment

i n deciding whet her an abnornmal |aboratory finding or other abnormal
assessnmenwoisi2lssccal |y significant. 8.2.4. Assessnent @eCTiusc@nsetsy2 The
investigator will nake an assessnent 18§ intensity for each AE and SAE
reported during the study. The assessnment will be based on the

i nvestigator's clinical judgnent. The intensity of each AE and SAE recorded
in the shoul d ssigned to one of the following categories: MIld:
An evﬁ%@iﬁq#@ tolerated by the subject, causing m ninal

di sco Interfering with everyday activities. Moderate: An
event that is sufficiently disconforting to interfere with normal everyday
activiti egjoweVR 20k AIREREMCIY WRaEH3nd2 3ATRO TdghedtReopREACHRTicalSeanedse:  An
event t hatp, REAMERESs "AABIns@UES, Xﬂ@l)bjéi;ﬂdbﬂtiﬁdrﬁ%xll bAbliAEed dcthe topiasfgssed as

severe sh%gdganggor@&&gm%gﬁgsygn&@s E. Severity is a category utilized
for rating the intensity of an é 5133 and b AEs nd SAES can be assessed
i #1% Ogf 8

as severe. BlfweglgA@ﬁé%lk%ﬁtptB’fes %rf‘San? bligated to
assess t heymptoas; adon piherrdinicabinfqrmgian | ug%‘l LE is Sy ‘pﬁe occurrence
of each ARp@&mEnteiss therV/SAEgRE Bt thf indiv {°MFudgnent to deternine
the relationship. Alternative causes, such as natural hi story of the

under | yi ng‘3B?seaﬂ@ltl%MSWFMﬁ?t?‘WFﬁpy, other risk factors, and the
tenmpor al  rgleadH QA8 Bitfectf willlte aSiednbolt ABsibe nieaneshta patiéadimglquestiodusoth #i | | be
consi der edh@w ﬂa‘;er%gs, i@ GourliBg visRVest h@ahay thavinkdicaioadeadtiso fthis why

| nvest i gatQLirie BoRGHIM Bubdidicany Preded silaéficnRf temddivatiomedodteadepedduct s i n
the deter rﬁ%ﬁ@e?@poh&cﬁﬁrbﬁbtlﬁﬁﬁﬁ%ﬁmﬂi CRONWE desovibat inglad folowing kabttet er mi ne

the relat 'oﬂ@ét!ﬂle ByvRliigh ?déérHﬁlﬂ/esttﬂa@%@&{t nicBts @ pAfiob Fefiniton oS ARI | owi ng
definitions: eg1 at ed he AE was nore |ikely explained by causes ot her

than the stgyly trgﬂgmpg,)n ﬁg&@mm (the study treatnent and AE were

I I | at ed t th d t ud
pr oduct : r%@a%n@%ghﬁﬁpﬁﬁm e a&’éﬁ exc?ur?e'd“ﬁas%zéﬁ‘*’gﬁff‘@h%@r‘fe‘n‘gé

There may ROTisthe ifRrmaHan Re Hnso?ﬁo h ) g@bbsgﬂ has
mi ni mal - i Mvertfmpeeent Eyent Reperiae F?Im%'ﬁ ?‘ S 81 OIPB 189 eﬁ \r({

However , iwith all availaplg dptrals OAHE ef’ﬁ‘é’ts‘&“ﬁ ‘ieFt °(5|(°r el Bke 12 ‘
assessmentfonyardsd e Spanser oF W%Wéb‘?t i VCSI a fi {lhe

Tar gacept n8thiveal ifomwtiop FRsaiding A e i Slﬁe r”t"f tff’orf’ R g‘ ’SHS o
The i nvestinfganaionrhafpremaiifigeg hpanseret GRS of thnewsht 20 rempiefipe (b 0]:

fol | ow up form wilhiee indated arematiditipreafosapiondhiscaissdyacept  Ser i ous
Event /I nportant fyen. TRgQﬂgﬁ,leng,rEQBHﬁmﬁ SARRG DIt to hensorUBERA Y _assessment
ST ae—

is one of the ST —EH . o atOT y; TEpOrT ENg
requirenments. The | nvest,jéiggéﬁ pr c)modemdpdnﬁ}gs@mm rawo‘éb}u ality
Because of it urportalﬁﬁ ;QB%résessm?nt of cath@abrtetdﬁf’sﬁloul d -al'shh be
docunent ed i n [ithe_subje¢t--s—souice—redireal—retorg—8-2. 6-AdVerse fvent
Recor di ng Whenl fimdAEagedurs chchmieﬁtst he r”énspd?n&nebl litty QﬁcuﬂlHIEtS'i? nv?'_e tigator
to review al | |ldocinentatli-sn—{e—g——hospital—pt Ogress 1ot €5, aborptory, and
di agnostics rdports) rellatfavgctm Sttiesevent. The i anQdfit%@gac\ﬁP‘l | [it hen
record all relflevapt, infqrnBtémmpegar ding gn AE i|n _the S 1t i not
accept abl e for| t he¢t li“Flvestl gadmRepatisend phot ocopi|eEvest/Imprstagiibyest )l s

medi cal records to Sponsor in Hdrau of qonpl etion |of ReporippfdpY i afje AE eCRF
entries. WO 2 20834RCTL LS04 2/ 024472335

The investigator will always provide an assessment of causality at the time of the initial
report as described in Section 8.2.4.

Facsimile transmission of the Targacept Serious Event/Important Event Reporting Form is
the preferred method to transmit this information to the project contact for SAE receipt. In
rare circumstances and in the absence of facsimile equipment, notification by telephone is
acceptable, with a copy of the Targacept Serious Event/Important Event Reporting Form
sent by overnight mail. Initial notification via the telephone does not replace the need for



(aRGACEPT However, there may be instances when Sponsor or CRO requests
copies of nedical records for certain cases. In this instance, all subject
i dentifiewe2aiddisgse bl i nded on the copies of the nmedi calPcramsesids2@arz or to
submi ssion to Sponsor. The investigatie¢ will attenpt to establish a

di agnosi s of the event based on signs, synptons, and/or other clinical
information. In such cases, the diagnosis should be docunented as the

AE/ SAE ot .t jyudi vi dual sips/synptons. 8.2.7.Eliciting Adverse Event
Reporté@ﬁ@égpnf]subj ects will be asked about AEs by neans of a non
| eadi ng 'dquestron, such as "how have you been since your last visit?" or
"how has the nedication been?" In this way, possible nore mld, but

clini cal | i FR&Mik#BE to cBingRteafnlielhsheTargdept Sedowdivenimparant Eveldt ect ed.  SAEs
will be rmgﬁﬁgpgwmhiw4t@@onsor or CRO as described in the foll ow ng
tabl e once the Investjgator determ ne h t he. event. t pr ot ocol
definiti orﬁH?ﬂSO&“@AEOV@.%ZH t.‘édﬁéojﬁﬁ 8&?‘??% rgégcgﬁ’?’eesrg 15(;@%3%51%%“ gat or
becomes avi#mbershisierhone gambers, gd malingpd %°'study subject, she/he will
report the infar jon to onsor or CRO w thi hours. The Tar gacept
Serious Event /Bizrﬁpnﬁ eﬁﬂ#ﬁiﬁ?"ﬂé‘ﬁo}?ﬂ“ﬁrﬁmﬁofrﬁa\%\n&ﬁ%al ways be conpl eted as

t hor oughl y as Spessi & GROhas lefdl respansitality ¢ nsifwias eprsepriake beth dinlocali gned by
the investi gai@ulalddy aethsitgaseptherangilitarywgerdid abant Gssaltrof §PradRes WidEhi n t he
desi gnat ed ti @Enifdl aR&igalién. tIremphveisivatipatod BAHe by thadnveptzsator & ‘Il_lei nf or mat i on
regardi ng an ghfropdi®d srRctohlactor SARIrdceipoiseeseniial o tidtliegal obligatipefasdnat i on
before noti fyieﬁﬂ:aﬁé%{bﬁﬁbili‘%s OR@ dafthet saftyeoferiter subdectsompinett i ng the form The
formw ||l be updated when additional information is received. Table 1.

Ti mef rames f 08 23hNidageseBAT aneAE hsd EvenSpefiSperiabint@®® The i nvesti gat or

wi |l always proyi an assessnen f | i Rledibfeg, 1 niti al
report as desc?rigﬂggKgﬂaSg‘éléwglﬁv‘@ﬁg?%ﬁ%@%iﬁﬁgi& ggr;;dggi%gn of fy he
Tar gacept Ser iRHSIREBR PFIHERIG U AP SEVSRt Reporting Formis the preferred
method to transmt this inf i.on to the project contact for SAE receipt.
In rare ci &'3§mst &W&%@gegﬁﬂp?tﬁégﬁgh%mence of facsinile eq;%gnent .
notificatimiy Hiyelt dbsephTAES61S greatse pan Birag ongnyloge oSy Sl I8 PSR ot
Serious Evamipt sqpestheentillBeenbsiRepiap be agoveedase-slrfhe e¥pna 814y SYRECH RS .

I nitial noid dvefiatd mm&'ymeﬁtwﬁmen@ﬁm@m@@ym@tm@p@&eféwﬁ@eﬁ%‘é@?tfso WD
2012/ 099836 RGIKiHAH-21E2thd TArghddpt PRAMEREMitor phatherdosgnee qusthe 108HESHp! et e
and sign tfg bdRfdrepg theblinl withinerAthoinypHerttagakingenblinde po 3% Formwi thin
24 hours. &R@i}Eh ofMhk trefifreni ddienisisteted fordlie preojoscandghhiulierss ?lwcaqueecei pt,
e-mai | addg8ERascorde@onAdThe pacept Srioptveet/ Impottentd verirREpAing FAFR addr esses.
8.2.8.1. Pﬁguﬁ@d_ory Reporting Requirements For SAEs Sponsor or CRO has a

| egal responsibili 0 tif as_appr hé kecsliowiagul at ory
aut hority @fbe E)‘ieﬁbti‘g?'%@?gatsé. n 8{?’1%?%5?9 g?ﬁ%g%?&%wof a proguct under
clinical i fRiEREagaRs B demadft of g‘tlofe?'aca FOR A SALS by the investigator to

the appr opAidetaRedhiahEatetding detcitonstoe ofdeeoystdossingldiaathedinsef tthat | egal
obl i gat i ongyeadide, @hlps aad amemponkémiilliteiresrdedwar ds t he safety of ot her

bj ect t. 8.2.8.2 f  OhwSPEEha!
Interest A 6emA ﬁl’@ﬂmﬁa?ﬁéa’?%{: freftaptio a‘é@%@ﬁ?%%‘%ﬁf i lpSens
0]

e

opportunity i nTAYEI9sse ! O 'hﬁ(grstlﬁ a3 8P £ et of
Speci al | nt er egtoursgng ubtilallys e t orﬁ/%?%eoovgtci;&ji;%%gegsc qﬁéﬁ%é;?? TC 5619
greater than 25wgdditional plagya sargple fhou ?; a’iﬂ?er? IN.a sulcide attenpt or
gesture will bemgerdingal @gntyehes KB EAIFE Y §'iTe event a study subj ect
takes an overdog@n@fscRbafymemattlyabbObecoilhg awanasfitheyaesiosatayleisbitahai t he
identity of thedﬁégqmgegtduﬁngrggiocaﬁbﬁn, however, the Targacept Medi cal

Moni tor or other designee nust be notified if not b fe%rcgﬁnt% &ald ng the
blind, withire 24 dpeisdisting efclinichignignt REHPERFCNAS ethahnga Li ption of
the treatnent aatichilisergicesdieris c-gnwinsierctration JRW fid aéTuK%j ect*s clihical
course will be mrespiwtodedensyssionanddengaesd evesRi OBt EYSNt / | nportant Event
Reporting Form provided. In the event the subject has taken an overdose of
TC- 5619, when possible, the followi ng determ nations will be nade in order
to evaluate the safety of TC-5619. A detailed history regarding the
circunst ances of the overdose including the tinme of the overdose, drugs and
anounts taken will be recorded. A 6 m plasma sanple for TC-5619 assay

i mredi at el y upon becom ng aware of the overdose, 1 hour later, 4 hours

| ater and then every 8 hours for a m ninmumof 24 hours and until all signs
and synptons of the overdose have resolved. |f possible, an additional

pl asma sanpl e shoul d be obtained at the tine of occurrence of any ngjor
clinical event such as seizure or hypotensive crises. A drug screen

i mredi at el y upon becom ng aware of the overdose to detect other drugs taken

o . " -, = B e



WO 2012/ 099836PCT/ US2012/ 021472 117 9RGACEPT t Frequent vital signs
(initially hourly, or nore frequently if clinically indicated) including
supi ne blwodoprmssar e, standi ng bl ood pressure if possi lpceussupions7pul se,
tenperature and respiratory rate. AMIECG i nmedi ately upon becom ng aware
of the overdose and every 8 hours thereafter until 3 consecutive ECGs that
are normal or the sane as the pre-study ECG have been obtained. Particul ar

attenti houl d be paid o the PR, QRS, and QIc intervals. Continuous
nmoni to@% ﬁ hythm wi th representative tracings of any

arr hyt hmi‘a normalities of cardiac rhythm have been observed for
24 hours (therefore the m ni mum period of cardiac nonitoring should be 24

hours). Henpt %&Qk;ﬁ%&ml@i&s Bh@aby GOSH slmdte FRglentl{ iMthidallyigdictdd) and a

urinalysis i g sta RAPd1098 Fesfo’é |sﬁéncilﬁé bRodThREHTE péssible, ipitlepulsdhe
physi ci an mana gagd/gg g order any additional tests he or she

t hi nks are neces ry t o manage safety of the subject. 8.2. 10.
Management oé Sui ECQenmediataiytupsn beos)mutg avereefiteenesdoseaid qyeryy ed as an
SAE/ ESI  whet hetheréaftenrtibBrponsousive ECCs tat arcmerpal obthe fype asq “d%rfét‘*\degl hi story
regarding the @EQGhavebemubtaintl. Pargculariagention shawddrpr padio P RdBihatd | ead up
to the suici de(pltctleuem/hlsand the nmet hod used in the suicide attenpt A

description of hgge;%t re%t orrm o(fl fagth%)t]'ﬁﬁlwitg'tegtrélgnétWleaGﬁg%ftﬁ t and the

"1
h}_..!'!.

partici pant' % df "eo) DT eng W er G¥0REERE 25€r | ous
Event /| mpor t ant TBYOHE £S jﬁg} R IFe Mgﬁlto(?iﬂF%chled ffs).an

overdose shoul an apparent su attenpt regardl ess
of whet her nethod of the atterrpt vvas an overdose. Any possible

sui ci de-attenp r.es b wi@fankid GnRdiateyCl pant
fromthe StUdytPF 138!9(%;%1?:;?3100“&;5 a %gg%%lp’l{;ts)raa:ﬁ@ rranayéerrent of)ct he

sui ci de atterrpt a 8 or Es must be pI’OVI ed to @

par ti ci parifhe pBydcidd maginggeneserdos¢ mpperdebany adijieral Fsiid ha Qf%ar%ny

i ncrease imcdssargto mamage thosafeystf shegubjed- t i mes the upper limt of the
reference range should be reported on the Targacept Serious Event/Inportant
Event Repo8.2itfg Pdamagemget ofiSuddhAe®mPYy | ncl udi ng al | possi bl e expl anati ons
for the el thisVi®redoBtCdsiaR BAE/EST whethBtheldteipt véas kériobs attbmpetlof

conconm ta@r%ééﬁﬁqge&nl%% régﬂﬂlrgﬂﬁlcﬁ&hnshﬂ&s bfakeesiclda attehnpt inelsdingdghatlisadgp o Bl ood
chemi stry #egtcrielafipustdg hdhba usddathesuiideraapantedtseriptiooafflietioatoplé resul ts.

A 6 m pl a@nmisaaTbehd Qlid Ghbhi thdasgayiciplgsblthidkeontst willie eporRdPBEE LFTs
shoul d be ettt saaldus\meddhypautnmtlﬂverttﬂiepdrtwéb@ return to baseline. Mnagenent

of the eI ate h Wolibvdd h alVBihae it suidadratiempt Or
Medi cal ‘°“ e ‘%@ Btgiﬁ %Uﬁ%gg&g{d@zmz/ 071472 118 | NGACEPT |

; . rmet

8.2.12. I\/tan’%ail enent onged c Fl’ldeI’JCIa ol a
defi ned asAwry @F@Flesee@eﬁﬁeeptémli Frevibnipmsd g}?ﬁﬁ: Ptlil afg %dt@ﬁ:
450 nmsec (thestedy). APQ'P@FatSHwQGalr?@éé’SX“P@FFEH ge%‘?n Fﬁ‘B?‘S%a S0 msec on
t he cardi abbg:ds%ESf%‘éi}fE@CWHé‘de@ltb%ﬂPa ‘or nust be notified and the
Tar gacept Serious Event/| nportant 2%“ § é,tl ng Form must be conpl et ed
The partic8gdht JYiaeaegmsat fJpereas e 5'& &'%d to come to the clinical
site for rgpeadredsmSivérifihctioni tgts of aBeimes the Gpped lingt dshmefsramlr@gﬁf Beuldbe 5619
assay (uns&p&dmheme PlcgReprpérivps Blroviingotrat EtsntHeperting Forppr opri at e nedi cal
management ﬁ%qgilll hlS? erhfd(i-)r{grmgos@%le egﬂ!r”aﬂ(ﬁtgfobﬁtereﬂeatﬁwﬁﬁfér'I&n&tioh rsteal signs

inc

and synpto 108] rﬁ'gm r[a @Ja%k't@@ub‘}&%k dlké?ﬂn Mb1a3f 30dysf.r om t he

participan con h the Informant: Ws she syppt omat i c?
o Blood chemlstry tests mcludmg LFTs should be repeated to con irm the ré

o A 6 mlplasma sample for TC-5619 assay should be obtained

udm

o Repeat LFTs should be performed weekly until the levels return to baseline.

o Management of the elevated LFTs should be discussed with the Medical Monitor or
Medical Safety Monitor.



What nedi cations (prescription and OTC) is the participant taking? Does the
participant have a history of heart disease? Is there a famlial history of
heart di swaxef2/B9Bs13. Reporting Safety Information to the/UusRE2DbE72

i nvestigator, or responsible person dt&ording to |local requirenents, wll
conply with the applicable |ocal regulatory requirenents related to the
reporting of SAEs to the Institutional Review Board (IRB) / Institutional

Et hi cs ttee Aglven SAE may qualify for a Safety Report if the
SAE is% é;E %o the investigational product and unexpected. In
this c ators involved in studies with this drug wll
receive a copy of the Safety Report. Wen a site receives an Initial or

Fol | ow-up §§f§twﬂ;.gagetlf§roqu.iaﬁr, §POSL ¥rlali@ mation (e.g., revi sed Glini cal
Cc

I nvestigator's Bro nvesti gator’ s Brochure) from Tar ac

r esponsi bl &£Qbeprelopsatietis defin cBééPO’F‘%B‘i‘Ihéﬁ‘B?I’P ed r§P° T‘@o ronptly
notify hi s> &0 mses(mpRe, QBFy ﬁmSF‘r mfg ! tgency or
Adverse EVETR TR i‘iﬂ‘t%‘tt‘” Eaie ‘5?1 ?pégeht?ys renalﬁtl}erge Event
requiring ReRorting ention, will receive appropriate nedical
managenment by e el paticigineshbuldbe @hectaiahereamlteato comherthecliningl giged forrepeals as

i ndi cat ed. TheseEGDsgintsplivate)l be reported to the Medical Mnitor of the
sponsor as sogn SSi TRiie) sKoakdl e Sbthilegdepar t ur e
fromthe study p’??)t"o@oﬁma%rﬁple #\/LT&% 9%%1@3}1%&@9& be regssgognsr bl e for
granting per nessimpropfige medial mubpaent shal Reppfarmedasirequiredebyithe sypieqt’s cinital supj ect
is able to ret ursignst sdsyrari9mspr ot ocol adherence in a tinely fashion. If the
subj ect canno{ rgt ﬂfll@wfn@ it HRafdn4hb01dYe Qbaiaed frdnﬂthapérﬂtd'ﬂiht}hnﬁ asfiinged withhen t he
subject will be diserit: nued fromthe study.

2012/ 099836PCT/ U82012/0 72 119 ((RBGACEPT 8. 3. FoI | ow- Up of Adverse Events

After the initial AE ROTYfie i r an% %tt 1%1 (rlr?%wn%ed to
proactively follow e t‘g s(pres lf Rk nt or mati on to Sponsor
on the subject's con | S zﬁ) current ed at a previous

er afam 11a1
visit/contact and ar ed as ongor ng, Wl be revi ewed at subsequent
vi sits/con S | I owed unti | resolutron unti |
t he condi t%gggst a@pfnﬁgsﬁ%tlﬁﬁ%gh%b)etﬂflflg ot her wi se ex | ai ned,. unti I
t he subj ectheiigvestigatortay réspbhsile Q?ISOIG@%dWéé‘bOG dlequtrﬁ ﬁPInBIty
entries arttle Amligaielotal Segulaters reuisementyasistaddat eE%Ré’l‘i‘tm Jeror ms wi I | be
updat ed. ‘IIhmtutmnebRevgm BoarMﬂRIB)é@HWBOQahEthl‘?Scﬂqnﬁwﬁﬁ“rﬂE I udes any

suppl ement Al ASsdTRY RRfort Flaied toth RrivalaBiRtEthehe nature
and/or Cau§ Idegexmﬁ Sf%te 4 TRl B, oINfbetigh el hadal snldahor at or y

VCS{I

tests or e as‘t 989@{ 0ﬁxam nations, or consultation
w th ot herW‘hh‘if afr?ler}écer“(l)f esg ona porltjsor may . request that the

i nvest i gat Whempesifeaearives alahnteahgethlI@rw ‘tﬂf@f%br‘ifﬂ%f’f ethersatsh Rt (@8-

measur ementeisairclinieal Bwedtigator's BsochureBnvestignars Brachugs) fipmy bargyse gr Bfe the

nat ur e andésponsiblapersort accoridingtte IoaE reqUIISNEntSWéq\PW@é%PﬁOg‘é‘E%POI‘ brihght ed to
assist. |fIRB.subject dies during participation in the study or during a
recogni zed fol l owup period, Sponsor will be provided with a copy of any
post - m)rte&ilflﬂ-ndiﬂrg@coliMiatﬂinﬁ%“mt%t"bﬁmeﬁ%ﬂ“&j?r AflgersoEvelidat ed | nf or mat i on

will be r &1%; Jq ér%cﬂé'aﬂhﬂ@xl EdCy P Blefe @ent T BiRg SRinedate mudical

Event /| npof L LeiRERPEIHAR n'féatdal miMdebnalt by Glargiegafsitgnedteandadat ed by

the i “VeStéth"il fbical HdsShs} AR08 W o §eQeifte@ RS @ &ebdidal Mlohiter of CRF.

| nvesti gat gl ?p ot ‘? a?? nQP sgﬁ;teecifthg nRRlchMBnde SBAHK rediSs i eAfase from fier mer

study par tsmd ok} 51 Mbdito} Wl bdve§RhbiORUSY grhRMb Pemasicisr BOE,

I ncl uding P']H;e[t) cc’)ntl e fif Xe ia dufifectds SDiogeturd 8 Stuld§ Bibtétios sdharegedinf r om t-he
e

study, and ok8lliRh Gehelyofatiéh, th
i nvesti gat mel 3shies q?h e gnn%y{%ﬂﬁnfoetrﬁé\%gﬁ%%br orlrptlyen)gftar fy Spe(r)lnsor A

SAE consi d8f grh S 10 y partrcrpatlon (e.g., procedures, invasive
tests, a change in exrstlng therapy), even if it occurs during the pre- or
post-treatnment period, will be reported pronptly to Sponsor. 9. STATI STICS
9.1. Description of Statistical Methods. 9.1.1. Quantitative Paraneters
Descriptive statistics (nean, nmedian, standard error of the nean, standard
devi ation, mninmumand maxinmun) will be calculated for quantitative
paranmeters. In addition, to evaluate possible treatnent differences, binary
and ordinal categorical neasures will be anal yzed using Chi-square test;
all continuous neasures will be anal yzed using an ANCOVA nodel . Al
statistical tests for the efficacy analyses will be one-sided and wll be
performed at the p <0.10 |evel of significance, except where noted. WO
2012/ 099836PCT/ US2012/ 021472 120 | NGACEPT



9.1.2. Qualitative Parameters Qualitative paraneters will be sunmarized with
the frequency and percent of categories and exam ned for differences

bet ween tweabrmmssand pl acebo using Chi-square tests. 9prLTAISBagmbisne Dat a
Anal ysi s Denographi ¢ data and subjecti$9 characteristics at screening wl |
be listed and summarized using descriptive statistics. Medical history
(sorted by type of disease) will be tabulated by group and subject. Any
devi at i r i n/ exclusion criteria will be listed. 9.1.4.Primary
Effica élA sis The primary endpoint will be change in the GW
item of the CogState Schizophrenia Test Battery from Baseline to Wek 4,
VWeek 8, and Week 12 in the entire cohort (tobacco users plus non-users).
Thi s Cbangﬂ)lfohonpbﬁgewr@eEwdtd be anal yzed using Anal ysis of Covariance

ANCOVA), t Chn 31133%
<(1I| ffer & ) tE g‘éi gﬁ?gh SZH%OHISée E&Pt?%rﬁw\%ﬂfélﬁ)gfgs |nﬁt he entire
cohorta‘B’fpr‘é‘ﬁ ¢ R F‘V”é’@ NIRRT %u?fec R each treat ment group

(t obaced ARsens SARE domehrbaceprevises \SSIticﬂnbEt:and\nEﬂ desigasted asoivgeins mﬁgﬁ

separ ateﬁie)wfediB&uﬁ@ﬁué@bﬁﬁg@nwsrs separ at ely). The ANCOVA nodel will include
treat %S i n. asel val [ lﬂ.}e%b@rp(co use,
and i m gﬁ E)E%ﬁ? t reis 1on ﬁ‘l conﬁ?uﬁ'tstrayﬂlzés l%

1 st tofSl
;f;?r;%%m .agg%%';;? ‘%f‘%m{x t5 gn S K il orm % ﬁﬁfﬂd g;’(w;k“z
[ 1ng] ; Dopiekeshetiail engie O\X?lp 1s z%y mcl adEi i’Oﬁ&lt' on of

t he nuindicatyd &y fad eth’?ﬁ@“ﬁ%’g BEf

nul t i plaorg be’&?ti; Qii¥estigasiogh disfapa ﬂ %a‘gin@?;‘?"ﬁ °(f§ﬁrésél hiitéo\?evfnalo‘g}grr the two

i ndepehertthtare @Eafessionaly 0oy shoul d the first P value be worse than the 10%
| evel Jo&é&ﬂéﬁﬂe@é@ﬁﬁat thdiavestiforgRefons ofirapdter thielcbnduet efsspdenehtalsi ng t he
5% | evglea@fenth@Rhd/bLdARRt oSO Hluciditb as fillg agipbsEbi altereative anddorseusahiyroft he 5%
level of 81 GNAR. CBRGRvestidi®? id fiightadl toohshisty af dimbjett dieshirriag parsisipationsnng t he

3. 33% LR\Rlly Bf didin! @'rédo%ﬁ@&ﬁfoll&h%p%héﬂilS)zSorfsfnfw@lajé)prcw‘lkaidy&tlsa anipl bf ey

erfor n%?tkrﬂginh 8s Qﬁdlﬁmﬁ%fhlg dikAGgy. endpoi nt for the Intent-to-Treat (ITT)
popul ation and Per ~Protoco popul at i on To ag& t for SSI ng data,

the | a&W@bg@dﬁmﬂnf@ﬂnwﬂW%Be %?Rfééﬁ*anthﬁ A g&%&‘” i
| ast abwnthhpestaprEveneRenoytingioanswith éhC%geSél% Sptediby %Vﬁg%é" to
esti rraifblsmfwwgremll ek ageretiot PorARE. The primary efficacy endpoint will

be congi.def St@rsta?e kdal Y ﬁctivfelytslaék RE§ SESAEsaR @kndtudyspasicitanst | cal |y
signi f 90 er,I f'th n Ve %% r feadh of RS SAKGSQudRY D@aths &y Vifne aftrecaibct Imst he
Intenty th@g&'d | 3k aB/skd cohBi8erPiteQvek rdact@bly rélated bethent i re cohort
(t obac H}?&E&la 6’3&9% ihRAGES Wi Scbmpfly AotiFy’BRdnBC OKi neti ¢ Anal ySI S

Pre- dose asma concéntrations of risperidone/9- OH-I’IS r|d ne. an

quet i amSf’eEWnlsﬂdel‘sérqliit%‘%‘@Gmdéilﬁwlﬂ’@%‘ﬂ B> PECERULTS; 'Y ?Ség B2hiesented in
t abl esexisting thassryb.ieven 6t ogpuss dyriigdhe preyePOSUREIEGH BT 9%%‘6156%9%%%012/ 021472
121 (aRGAGHPT $romsoFC- 5619, pl asma concentration data will be listed for all
i ndi vi dual. subjects with avail able plasma concentrati ons per visit/dose

| eve? &R4TI o use. Al concentrations belowthe limt of quantification
(LOQ or mssing data w || | gbel ed as such in the concentration data
listingdd: %ﬁﬁ‘éﬁ?‘? aﬁtBHg‘cBEMGW"gﬁe LOQ will be treated as zero in the
summary statistics and for, the cal culation of pharmacokinetic paraneters,

as appropr?ii &i?'@ﬁ'g tygfarapeper sarrpl es excluded fromthe analysis will be
clearly dqndsmﬁmvedtanmct trecant mediar, spodard efFerrof $gatranosandprddgyiatifescri pt i ve
stati sti cSminioah de meximuing hitebe calovier fosquantialivs raeamaters-ols, adé’é‘é’ﬂ ftP ci ent of
vari at i on,evaReke possibie téamment diffecenoesy binemnand bﬂdlrbbcamoeeﬁlmeeﬂww the TC- 5619
pl asma congeRtddalsingChi-aduaeated; slbeuntinungs trieasmreamdll boanalyzed ssing #at ed

phar macoki Ale€OV ApasduetiestatistiCil aqsts foathe effipaqysealyws wothbe ofie-gidrd and Sall be wi | |

i ncl ude (lpekfonndd abeie p 10mictleek] bpsighifeantqlekani wigergnatphs for TC- 5619 as
appropriate: Log-linear and linear-linear plasm concentration-tine
profiles for each individual Log-linear and |linear-linear plasm
concentration-tine profiles for the nean val ues per cohort

.e. the

...




Log-linear and linear-linear plasma concentration-tinme profiles for the
medi an val ues per cohort Log-linear and linear-linear overlay plots of the
i ndi vi duavopbesmessconcentration- tinme profiles for eachpcohisedal2/ofn4gz aphi cal
conmpari son of the individual and nean2q SD) primary PK paraneters of each
anal yte for each cohort Pharmacokinetic data collected in the present study
may be subject to a cross study popul ation PK analysis at a | ater date.
Those 1, sl resented in a separate report. 9.2. Sanple Size No
nor e t@ﬁg‘,‘%&@s (50% t obacco users and 50% non-t obacco users) wl|
be random zed, divided into 2 cohorts, to ensure that at |east 120 subjects
conplete (60 per cohort: 30 tobacco users and 30 non-tobacco users); this
assunes a ¢% dr QarGtitivePafamdibiss i s based upon the fol |l owi ng sanple size
cal culation. This study is, powered.t t i St :

si gni fi car@uanale,%Paéﬂ‘&%g%N”léE%WWar %:%ﬁ?%gﬁgf% 9%{ Eel;é]c_) {ggid%s sltnlé)ébéacco users
or t obaccdnferamipBHerdtaeases PeEernEemTE 2BE é} R placebo i n the change
fromthe begi nni%e%]‘e g%a?ak t. to the end of the fourth week of dosing for
each of 3 Hbdes SPSHRESMYAPTMY® 5ny, and 25my) in the pripary endpoint

(G ot on MEFéndgemhizidag ah@Gdbdcts’ wharadterisgcsaat sireanimg) willlbs disted ast srgnarize

Schi zophr eging deRptiveatdtietios. The nunber of subjects per sub-cohort needed
for GW is5,29, to detect. .a differ 1 1 0% power using a
one- sSi ded%\f‘%cg‘fa] L\ﬁ@ryaé%‘i%éinqyft?’%eaoric{éS%Ps(eég‘évﬁT %%%%%%%yé%?WFugssum ng a

st andard dewi dviations(fSD) inofusid®/e2clasich ariseriravillype distsdr i but ed errors. Hence the
nunmber of subjects required in the cohort (tobacco users plus tobacco

non-t obacchldser PrimarydificacyBraipeint APolyss PCT/ US2012/ 021472 122 7r ?RGACEPT

9.3. Level,gf S anifi Ihe @M L@aiof AT EStaleRHbgtirerth Tresef 1 i Cacy
vari abl es é“hft'pr%zgnmélgﬁ}%g ﬁ\ﬁ%ﬁ%‘d&%\g Bl LKL i Eh%ﬁrztcahdre@oﬁaeamerslzor t he
primary ef 11 CACy endpOL A o DREAUSE 1D RAIBLEURIyLE @nglOssysnuTuRNiSaDS t hat
jaf rgsu”sf & Gk &ﬁhgfﬁl ifrUHd oﬂéiaeédj,%le§afnih@@iffekzﬁ&{@£gt@ve?ﬁt hod

Wi e u I - WAt €
signifi Caﬁ&\%T e'(gl 'gpggf?ﬁh&g%g isgigdohgi%g@co%?éw d the first

ser&. 1
&Lg IR
S t)
e s pi
P-val ue be®° ] 3! :is ol eVe N I.G 8cEsehiIpBly).MBesecond P-val ue
i be sl yﬁ%ﬁg’mﬁgﬁ?ﬁ%ﬂg g el

second P- . ; Yol ey ] td3edistdie third
P-val ue wi!PPaCERUSEAId dUERACHAD 9f Ohaﬁ%) Ie ;3’ 3 Ostgil% §E f%? g ﬁ%ﬂ%ﬁ@la@ 4.

Pr ocedur e M beAsEhARAPPIgitEARReST WY i?r?useé, and Spurious Data The LOCF
met hod of dipgeubet ir@fhreé ddse bemparisbmsy@¢kek d1f 1mgls asly 8&51“%%@ Yeekald regarding
pr ocedur esp$:a5] BAGRIHESultdn HRrejatRaioh the nub bpmdhesnte Hoehbiewmethe Wil | pe

el abor at edskdiolddfrd FordyulEple comparisdad Aonmmagatthe sighifisance layel ugRIg SV of
Patients W adadkaui tods BN evRkhouR] the firsoPvhlne bStody taa thtd¥wlerel 9libj ect's who

wi t hdr aw g eimiaHeeethin fHeQBidnb @ valusdlll b assbuledwsing the 5%aevel pleimmificange.
assessSMeNnt oL thd @cGRANT Valheicdtad thanthe 5% level Af signifieanye, dfendlid thisgdHse

di scont i NURYJeQIIBE hdsedd Wikpvtheled3vAbYel bidigifimncon for withdraw ng subjects

wi Il be included in_safety analyses..9.6. Selecti t : e
I ncl uded | themmamapeeflcapyantlusizy %ﬁggr H?egd;‘%\ ‘%W’R‘{c}%g ﬁf :lélt rlﬁ?fgﬁﬁgﬁ" zed
i

T
subj ect s. Imsat-oafreat (1T papudadion éé’ hg% é{a{gggﬁn%a‘%& upkects who
! ' n_[.dr o) and
have at | exsilabisn-therapy pReSRPNfLio5E § ¢ U‘Fﬁ%%ﬁé r ﬁ?g¥b§§%‘1% %ggggéet will
i ncl ude ondafa paarigioni zed subj ects who conplete the study, fully conpliant

with all aﬁ&gﬁ ierib g eRasacall be cosidsstingbSpsitoeiifthe prroey whdieinidudy dr ug
%‘e}e‘(aﬂcall?

9
recei ve atdataethsdashpscrygaen-eaTiedy gg

admi ni str SEAMIANn 8f164s€ A6ha B abyompidons e plaesbban thedntert-tehe  Per
Prot ocol (BB poglIRidnk BRI ©0.10 @vEl Rathe ehilré kolitat @obseto uakrs bnd prot-ude al |
random zed, g %gg&%_ who receive at |east one dose of the study nedication
and have at |east One post-dose efficacy assessnent. For those subjects who
drop out oFlfhe RrmmpcgiinstieARYYS the last values while on therapy will be
used for apl ssubsam4QBhcenthifne o) ridefildr/% OHaisperidoBFandwymatizpineow)l bePr i mar y

ef ficacy alﬂ‘?’v.l[d)’ Sl dSieWriptivd Rat@itd @NMRCbresentedin thlds dbatfancsion of Mkigdeneileshy
efficacy analysis wll focus on the entire cohort (tobacco users and

non-t obacco users); and on the 2 separate groups of tobacco users and
non-tobacco users. Secondary efficacy anal yses wll include non-tobacco
users only and both tobacco users and non-tobacco users. 10. DI RECT ACCESS
TO SOURCE DATA/ DOCUMENTS 10.1. Mnitoring In accordance with applicable
regul ations, |ICH GCP, and Sponsor procedures, Sponsor or CRO nonitors wl|
contact the site prior to the subject enrollnent to review the protocol and
dat a



WO 2012/ 099836PCT/ US2012/ 021472 123 O RGACEPT col | ecti on procedures with
site staff. In addition, the nonitor will periodically contact the site,

i ncl udi ngvoantebedng on-site visits at an appropriate freguseeg/0213azi ng

t hese contacts, the nonitor will: 1. 1@heck the progress of the study. 2.
Revi ew study data coll ected. 3. Conduct source docunent verification and
eCRF data entry. 4. ldentify any issues and address their resolution. This
will b e ino o verify that the: 1. Data are authentic, accurate,
and comkg‘ égpt't and rights of subjects are being protected. 3.
Study i1's“conducted 1 n accordance with the currently approved protocol (and
any anmendnents), |ICH GCP, and all applicable regulatory requirenments. The
i nvest i gatmy TRYEESS pladmalcomiantritionnaitd il beilisedt fonel dsdividoalaubjerte| withant
docunent s a%lﬂabteoplasf OEAt@thiiGHsheE visittesealedel tand tobane oke. hAls boreentsatighf to t he
NoNi t or t Q,eflins Hdinit loP dLAESicAE @OQ) & Bissing dhtasvilishe labelat axlyuchliogle e,

noni t or s Wohlen@hiif GONMHIGEs. adncatiatisisttietsv deIodQ bvell bertreSed tak garoli.the  10. 2.
Revi ew of (I ainakisatbhClor BRCAIERIE bf bRahagkincéa parmetersiss {rpoapries.
docunent s) s éx? aligini 8 QEILH&Y FEMedle duilysigwilh e cluils doafmentedi inahé ng t o

verify the,aeclfacy of the source docunents, and accuracy of data entered
fromthese source docunents into the eCRF, This audit or r(gvcilféwvi%olnl be
conduct ed Eeecaehddasg levsl, tdnterigihumgaiisties Sreliding BB PrHly SBPGE

moni t or i ngpopffigient of] variatpyame AN CIORRFRE, ANDMEX I ‘?’ﬂﬁ f H1° fio

Regul at or y56AQ iphesmi cgneapipatiova it @ sappling tme g5t tor All SHBPACHPPABALSHGUEL t he
st udy fronpatdneeteappropri ate regul atory agency in accordance with all

appl i cabl rYs; i A QM if@EHei (bRrROhSt Iphitedrto) the foldiving
initiati n‘fg{é g%t%?fﬁ%ﬁasq}ggﬁ%t ry. To ens(ure conpliance with I CH GCP and
all appli B8 regulatory requirenents, Targacept may_.co duc%l a quality
assurance audiet .Logdipehrand liyeaadioparinbasmpragneaRtErsiop beeefiles 1B at or y

i nspection of tHhhdivetaldy. Such audits/inspections can_occur at any tine
during or after Iagnfplestdndtined-linber pismd gonceftragiondigs Rrofyes ford&R& on occur s,
t he investi gat orvamslpérishdrt uti on agree to allow the auditor/inspector

direct access ot o d@liinch@in@Viaedr-lideapiani somaotrationdintequefiles for rmeadian me and
the time of his/hglespérabhort 0 the auditor/inspector to discuss findings and
any rel evant i,SSygSiineddand linBr Aine&Mvedydiléti 68the trdividial plpsm @oeint@hehdnent s
nust be signed g ERdrh¥adh@némvest i gat or and approved by the IRB prior

to inpl ementat,| n 0% o ATBASHBRhe iR kil ISy peitiagaRIOr must subni t

0
al | protocol md‘inaf%e%rkQf]e%cﬁ&aiﬁ@fdrgﬁh(%h&pmicab|e local regul atory
authority. Sponspor or designee wll submt protoc tgédi%iéc%t ’ ons to the

|
FDA and otﬂmrmmkinb&ig/dateg‘gllﬂp%tﬁ%mh% frat dudy mv&?%%ﬁ? 8§ atyeUr%QﬁZ’ 021472
124 ( NGACERpub6paPKanalusif ateratettatey r BOsERlRI bR RIE AT AFE 2SS AT T owabl e
on a case-by-case basis, only in event of an emergency. The Investigator or
ot her physician in attendance nust contact the Medical Mnitor (Sponsor or
CRO ag S0 dipssible to discuss the circunstances of the energency. The
Medi ca?%b%?‘f‘gir% In concurrence with t §Q| nve§tigc%t

il ' whet h
t he paiNcanere &g 208 swissts (A%E t?tlﬁw‘lﬁf%‘g?ggp ;%g%@;} %{6%{3 it g?ﬁéﬁ%%ﬁﬁ%gbl o

?{ee§c§1nd t he

devi at idondeddntd 2tcaborselReapirs gat & ;’df 6’3 noted on t he source
docunenseraadl J0montiebaseRsersythis pSpFt 2 % S P8 4B / | EC as appropriate. 12.
ETHI CS 32 id pasEl Bhcithe RlIbWigRA@ple Tk saledlatiby. Whislsnidg ispometesite dehensiiéteor dance
with | ntEernationahinCeR iRfRREEnhct- bl tibsiatiAtd oib:coBoroutaBhéogiugers oPh#cP ce and
al | appl | CARLE JEGH RNy C-$819LT38 MR blacebone tha dharge framshebegppiingefbl e, t he

Nt Bfind 0@ oPRR oA Wk o®tosiel Bt edch of THesch o/BS56 tatlon, we, a3donsor
wher e %R}g G éﬁjmé eﬁ@p%gg(@Ilomnmmmm&;gr[sm]p,haﬁc}tipm1t1:man jthsé]ogsttalﬁe
Site s JRERRIGS, OtaRDY. ThE Mm@Rdr amjecaipheiubioohar matédior GML@P) © be
presentgd I0.:ROLENtIrAk 05 YSFIS A% pBwer By Aloht-Sidsrbtand significarmedévsh t hat
support s ‘%@Q [5ind DQaddAfLINREE (BIDHVFBY 2ahensremllg distibated eerprsr oved by
the ap é% Iha i ffj chtsTIJQ el VS BRI OfiobaGoRRErs blus adbhaw roheotaREY | EC
di rect ac £530.L 0 alT relevant docunments. The I RB/I EC nust be constituted in
accor daRE® §PPh al | applicable regul atory requirenents. Sponsor or CRO will
provi de the investigator with rel evant docunent(s)/data that are needed for
| RB/ | EC revi ew and approval of the study. Before investigational product(s)
and other study naterial can be shipped to the site, Sponsor or CRO mnust
recei ve copies of the IRB/IEC approval, the approved inforned consent form
and any other information that the I RB/I EC has approved for presentation to
potenti al




subjects. If the protocol, the infornmed consent form or any other
information that the IRB/I EC has approved for presentation to potenti al
subj ect s we 2armmgssd duri ng the study, the investigator iPsTss@Qidot e for
ensuring the IRB/I EC revi ews and appnexes, where applicable, these anended
docunents. The investigator nust follow all applicable regulatory

requi rerrents pertaining to the use of an anended infornmed consent form
i ncl udi /I EC approval of the anmended form before new
subj ec F&g&f e part in the study using this version of the form
Copi es of the C approval of the amended informed consent form other
informatl on and the approved anended i nfornmed consent form other
i nf or mggi ngv@uﬂtslé}ﬁﬁéangarded to Sponsor pronptly. 12.2. Infornmed Consent
Inforrred cons , d before t S [ ate in the
study. T ﬁ?‘%‘ﬁ %an&%‘éﬁe ? §§e 1Bty @51?%133 }hebed’é &ﬁ; }B%H)li% Latbe in
accord&'r*?cté1 o te3ts- 5ip] the BmpY 4 %ﬁﬁ?& t?,% t%ng 1be SII will be
conduc’tnéﬂqu‘r‘t“f“dmret?ﬁ‘i‘rﬁ‘?fa il H}F‘fsﬁe ° 08 %Jm ‘m 0%9 d t sin 21
CFR 50for Trliinkesspsmatisong e ﬁ‘i?s‘feer% é %ﬁ{ onsor prior
to subhf%shewd ths firstd-yahes bepors DAYRMTYC °° e“ 131 t he
| RB/ | EGlpsr widberagsersed pving thg 1 *level REsignifieapce: ﬁ ﬁ %2/ 021472
125 7( bepsem tyiide lew oEenifieante-irathe H@EVHI“S“P PP ase‘xsﬁf‘ WAtE 0% of the
possi bB.&3%devahefaimificanesks, alternate treat ment options, and availability
of treatnent in the case of inj ry, n a r}Hjémce Wi h Trtle 21 of the Code
of Fed®dal Prregurafargrsounting fe5 gfﬂg’ RSP o that, by
si gnat %@Loéﬁﬁle%ﬁ'oﬁﬂﬁp&mon\om@beerﬁﬂwaﬁbﬂ raisang vagsl Dgtaardtadmgper mts access
to rel gyanirdBsHac@untRCRF fissshy, dhgedSpranpaiorddtalwill beplberatnd atthe #ydof t he
FDA. THe e V&s ilaeBlent flad. €sponsi bl e for obtaining witten consent from
potenti‘al subjects prior to performng any trial tests or assessnments
requirgd, byndihs m&@ﬁ@|wlt}?d1&@mygDﬁeuﬁh&emfgmdhCSﬂﬂQEnt docunent will be
given to the at|ent ndt eor| in ret nggye editdeg@tLy W th the
site' sRé’éﬂSW%?fj sy %"tsc‘ﬁ 5 ?’%ﬂg nlY %‘imu [ve a human
bei ng assessmeniHindps early t? PRisH Caus g I“Hgt ai ned the
| egal | prosied Al W@r‘i“ﬁf%‘rf%ﬂ“ ﬁ‘sléﬁtsu 7°tst‘h‘ j ec ({)h ? ject's legally
aut hori zed re resentati An | n st| or rray seek such consent only under
it freidedan aBEb e

Ci rcun§t6an§“é°§ Pt Paffenty ve subj ect or the representative
suf fi Clrﬁélian&lﬁﬂ@éddaw sieywﬂtboomnsaldandwmmdhebjeﬁo participate and that mnimze

the pogsi b' ] }13’ S dundg(e 'bﬂ: s U GEceivERBIehbRE ARE bPiRe Ji VeN to
the su 13 pfe Wr‘g Eft“ Ve Su der standabI e to
t he sugi e ?at‘PH drP% §°§ |dv%Ve e t ﬁoF g gg‘?\%%ﬁ%ﬁn%et her 1&,

bj ect or

Wr i tt elThe Pa\Prétocll date samyll mclndb palt'marylotnmq@ &ég@tiwh%m the gty
t he reeds Rt with MBaspectamidke protosal; ineluding &PPpeamptiencoaithstudndrugt t he subj ect's

| egal atiodl seaineaseﬁ"lo@cy apheanvsll bopartirmad en thh&er Protoseli (gt , t he

I nsti t ' On t he S Or ' t nagcghtlﬁadd’o Jdis@bibdts o FREiveIRatdsOsece. An

I RB-a 0 e a a ca CAGN QP EGLsMBntS BE @6de OF the
ogal 19 Sﬁlﬁ’ ol w é‘ ‘5' e SEnRNt by BeabiPlvate Bk ke

pur pOSé“bé‘?? ig{]. ma b, P wlmjaa;@an Aidebenefits, and
the suB é‘E’Fe efr ﬁd f'f udy at any tine w thout

pr ej udPEEG ?’El ‘ff“é tnent. 21 CRF 50.23 |lists exenptions to the

r equi r qREPmdr9efficalyomansis ol Sens on the titge thtiortdtbbsrcatuses apkgesrtabace t i at i on of
any Scpesd)i g od SEsspRakgrapeof fbaad hyersapd nomitebagaoysrs- SeaeMas ey - nust

Si gn t Bgalysed eNNMBeudaRmasbactousers diyind bothttbhasko preisrnd neR-tobATOIRTS f or

subj ects unable to wite. The signed consent formnust remain in the

subj ectips HIRECRALCESS TOSQNRCEINBAMICUMENTR at i on by a representative
of the Sponsor. 12.3. Institutional Review Board This study will be
conductied. Monftortihg corrpl iance with the Institutional Review Board (| RB)

regul a | ons %in El 1ARRY, 1CAN &P, € ShonsGPib Ry, SporsdanaEROI N
wil a%t

accord oe 11O the Sfibjéde LibMKbnt t2RAB. thd Piotocpy mtidaml wi | | not
be i ni {183 ess |t een revi ened and approved by, and renmains open

to continuing revreM/by, an |RB/1 EC neeting the requirements of 21 CFR 56.
The I RB/I EC shall review and have the authority to approve, require

nodi fication in (to secure approval), or disapprove the protocol. The

| RB/ 1 EC shall notify the Investigator and the institution in witing of its
decision. The IRB/IEC shall require that the information given to patients
as part of the inforned consent is in accordance with 21 CFR 50.25. The

| RB/ | EC shal |l conduct continuing reviews of the protocol at intervals
appropriate to the degree of risk, but not |ess than once per year. Copies
of al | reports to and correspondence betmeen the Investrgator and the

~rs/ 1 N o - ~ " o,



Docunents that nust be provided to Sponsor prior to study initiation are as
follows: Signed and dated Form FDA 1572 plus a current curriculumvitae
for the RvOneizpmbssbnvestigator; Signed and dated | nvestrrcgatsesi2Agrseenent ;
Assurance that an IRB/IEC, that conplikzes with the requirenents set forth in
t he Code of Federal Regul ations, has reviewed and approved the protocol.

The requitgd docunentation will consist of the nanme and address of the
| RB/ | EC &er[EE t of IRB/IEC nenbers; an assurance nunber fromthe
Depart ngl Human Services may be substituted for this |ist

for US sites; A copy of the formal witten notification to the

| nvesti gat or regardi ng approval of the protocol and |nfornmed Consent Form
by the Fe¥ScliqrprogeduresMithsanstaft Ioraddision.dhe menitos wilk periogisally pantachthe sitqi r man or
aut hor | #sldiesopdusEngenisifdtitsiatiemappfopriptadregysaey.fi ¢ protocol . In cases where
an | RB/ Peknd®eRehnfaas, the bW va@nflict of interest, abstention of that

i ndi vidual tromvoting should be docunented; an Investigator (or

Sub- I nvestl alssk herpageress ohthestdr of the | REVIEC, but may not vote on any
resear ch i2n Rtiohstidy data collectpd i nvol ved; WD 2012/ 099836PCT/ US2012/ 021472
127 RGACEPT Condgefsguise decnmentrprification spd efRidata¢iymed consent form and ot her
adj unct i vé- ndemiy anysisques gnd addeessctheir mselgliort o be used in the study, including
wWr i tt enTROGHMIBOEGHE Pl 1o VB, RfeyPpPr oval of these items. In addition to

t he docunents required prior “to the study, other docunentation nay be
required durPayaerethersigr acsurgte, askeogipleiy. * The | nvestigator will pronptly
report t o2t hefqhred ERbtegfisuljeinge being protestedr ch activity and al |

unant i ci pat edudsrippensdugted imnastarilange iith ke carrentlyi dpprowert pretokel (ardanyhanges in t he
research w tasadmens/ \GEEGEEp | appkisablepeguidtary eequisemendary to el i m nate

i mredi atiR iRRLAEAS abRe OB ML SRS dirddd 9 Ess AT BN IR SiobfAtntd 4Qb ve no nore
than m goBRL hikmsKiRE adll (ROfimE B;quga sttt BHRMhHSE % ARBEOURSHL GsEaf,ch only

requir gepuitssdson to the I'RB Maj or amendments require approval of the

full IRB commttee and nust be submitted to the FDA by Sponsor before

i mpl enehisidy slpsuisxmentors yillaksocendugeplb getisitiesidasriihed imSediienndat i on of al |
study anendnent activity should be forwarded to Sponsor. The | nvesti gator
nust ~ al 9 ReytsrtofQriging) Subjscet Recoxds | east yearly on the progress of the

i nvest | Qraina® PaticePREbAY{sBEkcé BBubRNis PXMIISHRQAUAILdRE rdRsi IRt RLthE ¥odsd &t ter from
t he | RBAdniGsingol vehifystA® bdctrabe of M6 YRR chrfertd) SndRORASY of d¥Rf dnidr&BkdRN tO the
| RB/ | EGhdRy sdui@ dodyBerts e @ c@RE NTils biMies rEB&Y Bl B doRluGQIRESHING Ro the

term nfgpb%r’sgfanﬁldﬁ@%@xtaﬁﬁ%‘%b&ﬁrégfan&&%H%H&Yngéﬁlaﬂ.he specific study center
nmust be docunented. 13.2. Case Report Fornms and Source Docunentation

Subj ect13. WQU AL YSCORARGL AND QRAITYR$STRANCES | nue in the study or those
that are found to be ineligible for the study will be considered "screen
fai | ur d4.1. RE@pelatoepaathority Appeovaki | ure will be recorded on the source

docurreC%tpoanrdwi OttheaeC(I)?F 0The clt' ni gl research assaoci tte (acg%w I'1- verify
the eCREOHBCY nk}’t:élilgﬁll ‘f;i? @Ry g‘ﬁtiﬁ" } from 15 approprigls reglgtary ageley it s at t he
st udy %‘g éflcemﬁ‘ 8 #ppligabl coppirispeaifis regplatary Zeqiiremertis RIQTAP & s fHafRe br ought
to the NeR BRE @Y% He Sponsor for resolution. A copy of the

sour ce-TdegwnecimmiadceaGRAGH-GEP VEH Bsplcatdaiegulajongrefoitenidntse Targiceptheaye CRFS)

w || beopluetcaghality asdveankeimelit iIRpgtlatorysagehdiehymdy dis, coaddt & FeguhatdrginspdctieCRF Wi | |
be kepbfihis stldlg. Spanadits/in§peetieskbn védut atlhay tilhe dathgLorftepenipletivh of e Sponsor .
13. 3. Sudgyif &h hedif@rosspedioh obidd) tHeanfsiiatod AndinstitiorSdgrebito alltve thgoni t or Wi | |
conductudifoginkpdcton\direg aeets t¥ lall ir€6vantdozampntI&id t6 Allodatehid/ie tinie\eas tHeGmieOr or

site sbhlif/herataftp Riicfudit@lifspedtor IBRlisdldd Mflingd Andshiiedievdat iSse® Sponsor. 2.
Resol ution of data queries. 3. Accountability, reconciliation, and
ar r angénenPtécot Modifiatdonsnvest i gati onal product (s). 4. Review of site study
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13.4. Retention of Study Docunents Follow ng closure of the study, the

i nvestigator nust maintain all site study records in a safe and secure

| ocati on.wohe1zmessrds nmust be maintained to all ow easy &ou/us2emeioyi472
retrieval, when needed (e.g., audit de4inspection), and, whenever feasible,
to all ow any subsequent review of data in conjunction with assessnent of
the facility, supporting systens, and staff. Were permtted by | ocal

| aws/ re Q i itutional policy, sone or all of these records can
be mai nt i ; aEE t" other than hard copy (e.g., mcrofiche, scanned,
el ectronic); however, caution needs to be exercised before such action is

taken. The investigator nust assure that all reproductions are |egible and
are a thparnabirés Gdlpadtecot Oy bodetérinedrai gliowaibleamch casehy-cesebsi tnly ity and
retri evabnt ot A stincy. I The Ihkdktightdr @r R Beghatitiagintatioadaticenpst contdct thequi red.
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for makj.fgh iHIRRRohERIeQS PArtibiBRE in RE HERTAIMIrblocdl AEATNG A thaveasdn fgasuch of the

time peftiQthns Hust elrRtddicAGhd HARE dbEFMEEndliR (HeQURIFY andli rkorl ko tp PR ¢ HLC e
regul atagrd%png frements. The mininumretention time wll neet the strictest
ppli

st andar cable to that site for the study, as dictated by any

i nstitubi opggresqui renents or local laws or regul ations, or Sponsor

st andar ds/ procedures; otherwi se, the retention period will default to 15
years. 1bhe pekivaAPringmi@r nmust notify Sponsor of any changes in the archival

arrangepents, including, ,but not limted to e followng. j val at an
of f-sit Sf%kf?’ mi;? cqridy ‘?%‘racpcffg él’li'lrr‘bh‘ﬁ m%‘f"“f“ﬁ%’“rf"éﬁ‘%f%%é’ta aﬁg’% nt the
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I N addigth’9 hfordRE 8bdsent@rmt, Ad Styusiyer tife@iativn thaew i ignmesattedid dotdngalpr ovi ded to
t he i NwggtitO@0RdIetiRRRRNk 8r MifsHratsn thet suppreor fuppletihia thednehet consmnt) he
out CO%&%ﬁfﬁ@d SdUENrol @ byths ARREprattIRBAES. Th3 ifvestigafopagradsitoalld thel osur e and
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site st Irly Shet Hor?fhaDihe OBASC Ao sBBdhid Rf pleliiaBiontypotiial he sol e
proper tg sponsor, and are hereby assigned to sponsor. If a witten

bjg ts, . . . o
contrac%g or the conduct of the study, which includes o i p provisions
i nconsilStheprotospl thetinfprmashconsentiorm, qr@égtéeru?@ar}mwe%@ﬁ@n“gnd t he study
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subj ectfomsn befict: oaw subgestradsientiol thketpartie the swan Bsiog s varsidnofithedorm &eRifYat or

and ot hétheSRBAEG tipffrbval Bhihs amefidsd infoinmd cansgnfarm/other informationeanddhed by "t he

i Nnvest iagproedd antendddtieforraéd eongeat Somrngher irfprmation pusthe Serwetdsd fo IRPAFPTconduct i ng
t he st ydymptlfhese restrictions do not apply to: (1) information which
becomes publicly available through no fault of the investigator or site
st af f; 102) Infafmed€onsenmt whi ch it is necessary to disclose in confidence to

an |R8 I§1%!1?édyc Ls%g LB ebakHabERR AF sithe: Shyiticigel)in tHfRidFRThOSnMHLh it i s

necessaf Ense@ ANQY ifS coRREQRFiihH I pPRAb 2guladsy tO a
study,%ﬁ%ufrrérgiitf%r ta((?%ﬁgksdt}% ;’ (réerésul ts vvhilchcmay be publ |pshed as described in
t he nex qparagr‘aph. If a witten contract for the conduct of the study is

execut éthisshidy il hetandestedinfill gempliaarg vigh e dfpaned feneATEHYMOPE Mt with this.
st at em@itCFRt¥at contract's confidentiality provisions shall apply rather

than thig sfaks b0 re B GhE aRARE BY R JoRsoR BASIUD SiBRRIsSorab tied pha 7 mRNA
expr esﬁgﬁ{j}%ga;l? ér)]qgl ;;;?S] g;g%' xﬁus‘fe‘:’bé Lpp%gigl% ﬁieﬁﬁﬁ/lﬁ@scbrféﬁrol idientiod dfak sisdyng codes:

prepare an u statistician, so that study site staff cannot
correlate the de-identification code with subject ID. Confidentiality of

t hese nRNA bl ood sanples will be maintained at all times during the study
and after study conclusion. Identification of sanples will be permtted
only as required by regulatory or |egal authorities. Publication of data
resulting fromneasurenment of nNRNA expression will not identify the

subj ects. 13.63. Publication For multicenter studies, the first publication
or disclosure of study results shall be a conplete, joint nulticenter
publication or disclosure coordinated by Sponsor. Thereafter, any secondary
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Subj ect data are collected by the investigator or designee using source
docunents that are entered into an eCRF, defined by Sponsor. Subject data
necessar ywban12z219883gsi s and reporting will be entered onPaTiUseo1SERI4CE
docunents and then into the validated2eCRF system Cinical data nmanagenent
wi |l be perfornmed in accordance with applicable sponsor standards and data
cl eani ng procedures. WO 2012/099836PCT/ US2012/ 021472 130 (1- NGACEPT

Dat abas I when data managenment quality control procedures
are conplfg C data will be retained by Sponsor. The investigator
will retarn an exact copy of all source docunents and eCRF data (i.e
DVD- ROM containing pdf files s of eCRFs) on site. WO
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IRB/IEC shall review and have the authority to approve, require modification in (to secure
approval), or disapprove the protocol. The IRB/IEC shall notify the Investigator and the
institution in writing of its decision. The IRB/IEC shall require that the information given to
patients as part of the informed consent is in accordance with 21 CFR 50.25. The IRB/IEC shall
conduct continuing reviews of the protocol at intervals appropriate to the degree of risk, but not
less than once per year. Copies of all reports to and correspondence between the Investigator
and the IRB/IEC must be provided to the Sponsor. Further, at the completion or early
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Phar maqol4i nfle mlﬁrm RéeqilifebntsHandl i ng and Shi pping Materials and
Label ing:, Bl oo ‘EF

oI | ect ed | n I ass c A cont ai ni ng
bl ood cAéI‘P‘B‘Ef’qqd ?5’88 Ves 8‘?58 or %@ ‘Tvﬁere hf{);b? rrg)l es nust
be st oF‘?—§H°’}5 é % 8 d‘E)%“é:o £ z | g gel
shoul d Flghare; Nr}veit@s@gmaﬁ %gg efogl PFFO %E};E e “’“e‘b“r. nt ed
| abel s of trpadyatdiy erieptiteiand sptiRseteme ch lI subj ect
i dent i SHferEuPEHesAIABetifiqatieyserg thpresponsibiliyp tn"S?t‘gf“r"éad’%

scheduhgdinsasiphtoNd aaYesphditld f8 n@syiap tiRURBIEC wmntahyecmgésoﬁ dle, commdt t he
anal yt ¢r #aBRlp doduf, il kB ptionsFrhkEd fob frefugib/EXdlusiay cheria,Rhingdet on | abel
Wi t houly, @eMhelhRRatbhesRP RRiBS 2By nSIPAS e IRBIBOANRh il snaly iStasptet at
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cont ai g drcol | ection tube (e.qg., Vacutainer) at each tine point. Record
t da

t he exa te and tinme of sarrpllng on the lab requisition form Gently

i nvert y§ hep A¢¥RASARDLINEOA NDTFESCORDKERPING xi ng, before processing.
Centrifuge bl ood sanples at roomtenperature within 1 hour of collection in

a clinisal Senhissibd bOPodimepiat®@0 g for 10 m nut es, unless otherw se

speci fied e su ansf er. Imediately with
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(af ter camestidatgat i on)lvm Il be spl it evenly bet vvleen t wo stf)rage t ubes eacﬂ
cont ai ni ng approxi nat e asma. Store plasma sanples in an upright
posi ti 8n, ngnqﬂ‘é?ﬁedflfl?ﬁ%s{g"ft?refégrf’?’g er (at appr O)le mat el y rTIZ)OC or Iowergj )
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Phar mac ok ebistst 5P h&Se and address of the IRB/IEC and a current list of IRB/IEC members;

an assurance number from the Department of Health and Human Services may be substituted

for this list for U.S. sites;

o A copy of the formal written notification to the Investigator regarding approval of the
protocol and Informed Consent Form by the IRB/IEC. The written notification is to be
signed by the chairman or authorized designee and must identify the specific protocol. In
cases where an IRB/IEC member has a known conflict of interest, abstention of that
individual from voting should be documented; an Investigator (or Sub-Investigator) may be a
member of the IRB/IEC, but may not vote on any research in which he or she is involved;




Al'l pharmacol cinetic sanples wll be sent to the central |aboratory in

mul tiple shipnments as agreed upon with the sponsor. An inventory list nust
be i ncl uded 20izdesssach shi pment. The inventory |ist nust pootisS2@amhi4gpeci nen
drawn for each subject, and note any 121 ssing speci nens. The investigator
nmust follow the instructions below Ship specinens according to the
instructions provided by the bioanalytical facility, sorted by subject, by

sanpl e ecti on date and tinme. For all international shipnments, Wrld
Cour i e@ or donestic shipnents in the US, a reliable donestic
courier Express will be used. For donestic shipnent
originating outS| de the US, a reliable donestic courier will be used. The
central, lﬁ@ fQﬁfyIR\ﬂ/iFJC Bpré\Rl ixftbrafld RYnsEAoRE arRiBlhdr adjulié@ive SafdtiaReNt  Of
sanpl es I &Se&'ﬁhhéktﬁ iRl WritRE dGBEEnbRbR bEIREIEEG hi pPi Ng

dat e. 2 J7'US2012/ 021472 135 (ORGACEPT Notify the central

Iaborator)}) an the COUI’I er, at least 24 hours in advance of the pI anned
shi prmer additiastp dhe dopemensyrefliredipriohtorthesstudyp P pR doswaeniztionaay bedemwed t o be
used, |d1hn@qbbp@tam<é’th65@m>’ess agreenents were made with the sponsor, sanples
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i ncl udegetdb@plefive3érivgiaition, o8 dizasrihuaion tofithe otutlg htdbe sfecifiactwdg bénpgyinmugt be

cont ai eéumentad@t ai N al |l docunents indicating date, tine, and signature(s) of
person(s) maeking the shipnent, in the study files. As soon as shipnment day
and ai n3hi Chsmemeffa)nsamd Swaéellatchm,entahensi te will call, fax or email the
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not reqhk tlirical eesgardt Bsmiata(@RyPmat tveiify thpgtRIvdatuppntation fopeash patient WO

2012/ 099836 MEFHWSAAMORE 4iBe 4184y GREACERINAppbMhing or unilegrrasable data

Schi zophn babraugie sd thBattdneby ofihg Spatser fBcivsdugrm encapy PEthe sBarce &ropmelSTB) 1.

Gener alandecRF (i pt DUD-ROMEcoMATRM ¢G5 f Ifiddstoll teieCBFs) will be placed in the Investigator’s
study file, and the original eCRF will be kept by the Sponsor.

The eCRF will be the sole property of the Sponsor.

13.3. Study Site Close-Out

Upon completion of the study, the monitor will conduct the following activities in conjunction
with the investigator or site staff, as appropriate:

Return of all study data to Sponsor.
Resolution of data queries.
Accountability, reconciliation, and arrangements for unused investigational product(s).
Review of site study records for completeness.
Return of treatment codes to sponsor.
- Shipment of PK samples to the central laboratory.
Return all study-specific equipment to the sponsor.
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As a result of an agreenment between the FDA and NIH that cognitive
dysfunction/inpairnent is an inportant health issue in schizophrenia, the
FDA conf iwoedi2zdesd3ei nproved cognitive function woul d bePcorsseadened7’as a
primary outcone in schizophrenia resd2ch. Follow ng this guidance, the
MATRICS Initiative (a collaboration of the FDA, NIH, academ c researchers
and industry), recommended a test battery for the assessment of cognition
in peo enla Prior to the MATRICS initiative, there was no
consen u éﬁ;; m'out cone neasures for eval uation of cognitive
function in ¢C |n|ca trials in schizophrenia. The test criteria recommended
by the MATRICS group was defined as: Hi gh test-retest reliability Good
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cogni t i4Q. ﬁ@fmt,&soits}ubjanbe&hadsl n order to assess cognitive function in
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' convy I%as%jgéts consenting to measurements of alpha 7 mRNA expression, a blood sample will

be obtained and de-identified using codes prepared by an unblinded statistician, so that

study site staff cannot correlate the de-identification code with subject ID. Confidentiality

of these MRNA blood samples will be maintained at all times during the study and after

study conclusion. Identification of samples will be permitted only as required by

regulatory or legal authorities. Publication of data resulting from measurement of mRNA

expression will not identify the subjects. ‘

13.6.3. Publication

For multicenter studies, the first publication or disclosure of study results shall be a
complete, joint multicenter publication or disclosure coordinated by Sponsor. Thereafter,
any secondary publications will reference the original publication(s).

Prior to submitting for publication, presentation, use for instructional purposes, or
otherwise disclosing the study results generated by the site (collectively, a “Publication”),
the investigator shall provide sponsor with a copy of the proposed Publication and allow
sponsor a reasonable period to review the proposed Publication. Proposed Publications
shall not include either sponsor confidential information other than the study results or
personal data on any subject, such as name or initials.

At Sponsor’s request, the submission or other disclosure of a proposed Publication will be
delayed a sufficient time to allow Sponsor to seek patent or similar protection of any
inventions, know-how or other intellectual or industrial property rights disclosed in the

proposed Publication.

13.6.4. Data Management

Subject data are collected by the investigator or designee using source documents that are
entered into an eCRF, defined by Sponsor. Subject data necessary for analysis and
reporting will be entered onto the source documents and then into the validated eCRF
system. Clinical data management will be performed in accordance with applicable

sponsor standards and data cleaning procedures.
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How do you see the future for yourself? Can you see any future? -or has

life seemed quite hopel ess? Have you given up or does there still seem sone
reason fowotny/mgsdc0 Absent MIld Has at tines felt hoperassoowers7t he | ast
2 weeks but still has some degree of 1Bope for the future. 2

Moder at ePer si stent, noderate sense of hopel essness over |last 2 weeks. Can

be persuaded to acknow edge possibility of things being better. 3
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M | dSubj ect sonetines feels over guilty about sonme m nor peccadillo, but

| ess than 50% of tinme. 2Moderat eSubject usually (over 50% of tine) feels
gui | ty abwotopambszacti ons the significance of which he exaggesates72 3Severe
Subj ect usually feels s/he is to blamssfor everything that has gone w ong,
even when not his/her fault. WD 2012/099836PCT/ US2012/021472 144 ORGACEPT
CDSSC6 6. MORNI NG DEPRESSI ON  Wen you have felt depressed over the |ast 2

ou notlced t he depression . being worse at any particular tine
of day S|on M | dDepr essi on present but no diurnal
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time. 3 SevereDaily wakes 1 hour or nore before normal tinme. CDSSC8 8.

SU CIDE Have you felt that life wasn't worth Iiving? Did you ever fee
like ending it all? What did you think you mght do? Did you actually try?
OAbsent M | dFrequent thoughts of being better off dead, or occasi onal

t hought s of sui ci de.



Moderate Del i berately considered suicide wwth a plan, but made no attenpt.
2 145 ORGACEPT CDSSO9 9. OBSERVED DEPRESSI ON Based on Interviewer's
observat iwoorumbssg the entire interview The question pDw/usouzierl2|ike
crying?" used at appropriate points iidthe interview, may elicit
information useful to this observation. Subject appears sad and nour nf ul
even during parts of the interview, involving affectively neutral

di scu n. _Subject appears sad and mournful throughout the interview, with
gl oo T Aéf‘f%l ce and is tearful or close to tears at tinmes. Subject
chokes™ o 'stressSing topics, frequently sighs deeply and cries openly, or
IS PeppediRl | PhirmaRoihatEsHhiplk Conedtioli) B&idlingfandsaijpirg is sure that thesis
present. Total ScoreRATER 146 ORGACEPT Appendi x 6: Subject @ obal

| mpr egféril andTRABElHel on scal es SGA: SUBJECT GLOBAL | MPROVEMENT: MEMORY

oSG AL L0 SRS o I 8 B Y

i mpr RFedting PRem fapgjes BUShPG PR 11D oRYISne R e&%reg'e o%.ﬂ) er§/h ch WoFse

SG : SME@SC@_OBAL | MPROVEMENT: ATTENTI ON Conpared to your condition prior
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SCOr Qtudy number, subject identification number (eCRF LD.#), treatment or treatment period, scheduled
sampling day and time as stipulated in the protocol, and the analyte name(s) if applicable. Other information
may be included on label without deviation if approved by Sponsor.

Preparation of Plasma Pharmacokinetic Samples:
e Collect 6 mL of blood into the appropriate K;zEDTA containing collection tube (e.g., Vacutainer®) at

each time point.

o Record the exact date and time of sampling on the lab requisition form. '
o Gently invert the tubes 8 to 10 times to afford mixing, before processing.

o Centrifuge blood samples at room temperature within 1 hour of collection in a clinical centrifuge at
(1,300 g for 10 minutes, unless otherwise specified by the supplier).

e Transfer all separated plasma immediately with a clean, disposable glass or polyethylene pipette (use
1 new pipette per sample) to a pre-labeled storage tube.

e The approximate 3-ml of plasma (after centrifugation) will be split evenly between two storage tubes
each containing approximately 1.5 mL plasma.

o Store plasma samples in an upright position, in a non-frost-free freezer (at approximately —20°C or
lower) until transfer to the bioanalytical facility.

e The time between blood collection and freezing the plasma will not exceed 2 hours.

Shipment of Pharmacokinetic Samples:
All pharmacokinetic samples will be sent to the central laboratory in multiple shipments as agreed upon
with the sponsor. An inventory list must be included with each shipment. The inventory list must note each

specimen drawn for each subject, and note any missing specimens.

The investigator must follow the instructions below:
e Ship specimens according to the instructions provided by the bioanalytical facility, sorted by subject,
by sample collection date and time.

e For all international shipments, World Courier will be used. For domestic shipments in the US, a
reliable domestic courier such as Federal Express will be used. For domestic shipment originating
outside the US, a reliable domestic courier will be used.

e The central laboratory will be notified by fax or email, that a shipment of samples is imminent. This
notification will be made before the shipping date.
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(CG-1), Notify the central laboratory and the courier, at least 24 hours in advance of the planned shipment.
Provide the courier with the appropriate account number to be used, if applicable.

e Unless agreements were made with the sponsor, samples will be shipped via overnight delivery only
on Monday through Wednesday, excluding holidays.

o Double-bag the frozen samples for each subject in bags that can withstand dry ice conditions (e.g.
cryogenic bags), and label with eCRF 1.D.#. Pack the frozen samples in sufficient quantity of dry
ice in appropriate containers, to maintain a frozen state for at least 3 days.

e Avoid direct contact between sample bags and dry ice by separating them with a dry ice resistant
material (e.g., newspaper).

e For all biological samples, follow the International Air Transport Association (IATA) regulations for
shipment. Comply with all courier regulations for the shipment of biological specimens (include all
paperwork). ‘

« Ensure that the total package weight does not exceed 27.2 kg (60 pounds). Label the package with
the sponsor name and study number.

e Include a return address (which includes the investigator’s'name)on the outside of each shipping
container.

e Retain all documents indicating date, time, and signature(s) of person(s) making the shipment, in the
study files.

As soon as shipment day and air bill number(s) are available, the site will call, fax or email the cc.:ntr?l
laboratory. The call, fax or email must specify the study number, the number of pharmacokinetic

samples, and the time of shipment pick-up.

Questions regarding handling the pharmacokinetic specimens should be addressed to the contact person
of the sponsor. Alternative procedures will not result in a protocol amendment if approved by the

Sponsor.
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Appendix 2. CogState Schizophrenia Test Battery
CogState Schizophrenia Test Battery (CSTB)

1. General Description.
The MATRICS Initiative

As a result of an agreement between the FDA and NIH that cognitive dysfunction/impairment is an important health
issue in schizophrenia, the FDA confirmed that improved cognitive function would be considered as a primary outcome in
schizophrenia research. Following this guidance, the MATRICS Initiative (a collaboration of the FDA, NIH, academic
researchers and industry), recommended a test battery for the assessment of cognition in people with schizophrenia.

Prior to the MATRICS initiative, there was no consensus on the optimum outcome measures for evaluation of cognitive
function in clinical trials in schizophrenia. The test criteria recommended by the MATRICS group was defined as:

High test-retest reliability

Good coverage of cognitive domains
Comparable alternative forms

Strong internal consistency

Well established in general population
Demonstrated tolerability and acceptability

The MATRICS initlative also recommended the cognitive domains to be tested in order to assess cognitive function in
schizophrenic patients. This is illustrated in the tabie below. :

The CogState Schizophrenia Battery

Domain MATRICS test Equivalent CogState task

Detection Task
Identification Task
One-Back / Two-Back Task
One Card Learning Task
. International Shopping List Task
Groton Maze Learning Task
Social-Emotional Cognition Task

Category Fluency / Symbol Coding
Continuous Performance Task
* Verbal Span / Spatial Span
Object Learning
Word List Learning
Mazes
Managing Emotions Test

Speed of Processing
Attention / Vigilance
Working Memory
Visual Learning
Verbal Learning
Reasoning / Problem Solving
Social Cognition

CogState's Schizophrenia Battery was developed with all the MATRICS criteria and recommendations in mind. All
CogState tasks have been developed to meet the criteria set out above with regards to scientific validity, reliability and
consistency and we have selected a set of tasks that target those cognitive domains recommended by the MATRICS

initiative.
The benefits of the CogState Schizophrenia Battery

o The test battery Is rapid. It covers all necessary domains in around 35 minutes - minimizing the testing burden

on both patient and test administrator.
o The user-friendly test battery allows for non-expert administration on standard computer equipment, reducing

costs and increasing efficiency.

SEVERI TY



Consi dering your total clinical experience with this particular popul ation,

how nentally ill is the patient at this tine? EIl Not assessed . No

at all ilwo2Bovmdesski ne nentally ill EIMIdly ill O l\/bdemtrﬂisyoﬂzmlmtﬂml - el
Markedly ill Severely ill Anong tha3nhost extrenely ill patients 1:

normal, not at all ill 2: borderline nentally ill 3: midly ill 4:
noderately ill 5: markedly ill 6: severely ill 7: ampng the npst extrenely
il D nts 151 7RGACEPT Appendi x 8: Positive and Negative Synptom Scal e
in S h'L' @'gﬁ S) The PANSS consists of: an I|nterviewer

Questi a alning itens related to Positive, Negative, and Ceneral

Psychopat f@lagd Gitle SMRPEQER strdnd wlictSédsured thit by Eini bRiineagatddnite tivica wals degrrgded
to hel p gakhedd reqfdsanEtebampationGnmuitdne eitnfignedastion or Frbseommceriual s are
copyrighted, and so they nmay not be included in clinical trial protocols or
ot her docunents, even with permtted use of the PANSS during clinical
trials. For this reason, the PANSS will be distributed separately as a

sour g wbpﬁﬂhry EHR cHEV VR RIRISCT/ US2012/ 021472 152 ri hRGACEPT Appendi x
9: Scale for Assessnent of Negative Synptons (SANS) AFFECTI VE FLATTEN NG OR

BLUI\rgNgrétéﬁgﬁP\é% P m%sgr(fd}gﬁgti ng mani fests itself as a

characteris overi s rit o tional expression, reactivity, and

f eel iA@ﬁﬁnsis’%%gﬁﬂ‘iHé?infdegﬁﬁye\mlﬂgee?ﬁ-nS heugyval uat ed by observation of the

subj e avior and responsi veness.during a routine interview. The
rati r&?mivemm GRERy WEuRE: BEdektreduady sPstagselen see@gt he Par ki nsoni an
tide-effect of phenothiatnes may |ead to mask-like fades and di m ni shed
assoghs wdcipispent s. Ot her aspects of affect, such as responsivity or
appropriateness, will not be affected, however. Unchanoi no Faci al

EXpr @ssiubjict is shown a 10 x 10 grid of tiles on a computer touch screen. A 28-step pathway is hidden among these 100

possible locations. The start is indicated by the blue tile at the top left and the finish location is the tile with the red
circles at the bottom right of the grid. The subject is instructed to move one step from the start location and then to

continue, one tile at a time, toward the end (bottom right).

The subject moves by touching a tile next to their curent location with the stylus. After each move is made, the
computer indicates whether this is correct by revealing a green checkmark (i.e. this is the next step in the pathway), or
incorrect by revealing a red cross (i.e. this is not the next step in the pathway, or the subject has broken a rule, see
below). If a choice is incorrect (i.e. a red cross Is revealed), the subject must touch the last correct location (i.e. the last
green checkmark revealed) and then make a different tile cholce to advance toward the end.

While moving through the hidden maze, the subject is required to adhere to two rules. Firstly, the subject cannot move
diagonally or touch the same tile twice in succession. Secondly, the subject cannot move backwards along the pathway
(e.g. move back to a location that displayed a green tick, but from which they have since moved on from).

If the subject chooses a tile that is not part of the hidden pathway, but the tile choice Is within the rules, this is recorded
as a different type of error (e.g. not a rule break). This could be due to chance (the first time through the maze) or due

to misremembering the path on subsequent attempts.

The subject learns the 28-step pathway though the maze on the basis of this trial and error feedback. Once completed,
they are returned to the start location and repeat the task, usually 4 more times, trying to remember the pathway they

have just completed.

There are 20 well-matched alternate forms for this task, and these are selected in pseudo-random order to ensure that
no subject will complete the same hidden path on any two different testing sessions throughout a study.

Primary Outcome measures:

Unit of measurement: Errors

Description and interpretation of scores: Total number of errors made in attempting to learn the same hidden pathway
on five consecutive trials at a single session. (Lower score = better performance) :



The subject's face appears wooden, nechanical, frozen. It does not change
expression, or changes |less than normally expected, as the enotional

content olodbeooessse changes. Since phenothiazi nes may pamrtusadizp2rrai c this
effect, the interviewer should be cangful to note whether or not the
subject is on nedication, but should not try to "correct” the rating

accordingly. pecreased Spontaneous Myvenents The subject sits quietly
thro giﬁqtjzz?g ew and shows few or no spontaneous novenents. He does
not shi ve his legs, nove his hands, etc., or does so |ess

than normal |y expected. Mderate: Subject noves three or four tinmes during
the interviewd Marked: Subject moves once or twice during the interviewd

sive Gestures
XpPr €s Fs ideas,
forward in his chair when
B etc. This may occur In
t at all: Subject uses
stionabl e decrease M Id;
Moder at e: Subj ect uses body
ti mes3 Marked: Subject uses
p4 Severe: Subject never uses
The subj ect avoids | ooking
$sion He appears to be
fective Nonresponslvity
tested by smling or joking
bm a normal i ndividual. The
fo smle?" while smling

t hrough such neans
I ntent on a subj ec
addition to decrea
expressive gesture
Sonme decrease in €
as an aid in expre
body as an aid in
body as an aid in
at others or using
staring Into spacHg
Failure to smle d
In a way whi ch woy
exam ner may al so
hi nsel .




Not at all: Good eye contact and expressi on Questi onabl e decrease M d:
Some decrease in eye contact and eye expression Mbderate: Subjects eye
contact iwoderymassed by at |east half of normal Marked: pEwhjsecie2ByE
contact is very infrequent Severe: Subject alnost never |ooks at
interviewer Not at all Questionable decrease MId: Slight but definite |ack
in responsMy Moderate: Subject occasionally seens to mss the cues to
resp L aublect seens to mss the cues to respond nost of the tine
Sevene ?genti ally unresponsive, even on pronpting 0SS14 1 2 3
4 g 1 t2 ? _4| 5 ORGACEPT Lack' of Vocal Inflections Wile speaking the

subj ec i LSt Q..shqw L . vogal . I.S: erns. Speech has a
_rrono_tptﬂﬂeggiaaaﬁotocxl}?'a r?(?aicﬁr?pg%}ctt%dﬁ?m\'/\%%@Hgﬁgalﬁg@%mhasi zgd t hrough changes
in pitch or volune. Subject also may fail to-change volume with changes of
subj edédieniohdaffedting dopdtivedunciiop his voi ce when di scussing private topics
nor raise it as he discusses things which are exciting or for which |ouder
speech mi ght beampprtafinésat e. G obal Rat Mmnapfindf f ective Fl atteni ng The

gl obal rating sAhwembgktinecus on overal | s Mehylphenighteaf f ecti ve flattening or
bl unting. Specimdnegszithasi s shoul d be gi Wesdafinilsuch core features as

unr esponsi venegsulodefia@pr opri at eness, an®iestignieeal | decrease In enptional
intensity. | nappafdmiaé e Aff ect Tacrine

Ginkgo biloba -

Drugs with narrow therapeutic range and prohibited use:

Within 10 weeks preceding Day 1 and during the study:
Amiodarone '

From Day 1 and during the Study:
Analgesics [Alfentanil, opioids, propoxyphene (all formulations), tramadol]
Aminoglycoside antibacterials; All (ophthalmic use permitted)
Antiarthythmics (eg, disopyramide, dofetilide, flecainide, ibutilide, procainamide,
propafenone, quinidine, tocainide, verapamil)
Anticoagulants [e.g., acenocoumarol, heparin (except for topical use), warfarin]
Anticonvulsants:
Barbiturates (e.g., phenobarbital)
carboxamide derivatives (e.g., carbamazepine, oxcarbazepine)
fatty acid derivatives (eg,valproic acid);
hydantoin derivates (e.g., phenytoin)
Antidepressives; Moclobemide
Antihistamines; Astemizole, terfenadine
Antipsychotics; Clozapine
Cytostatics (e.g., methotrexate)
Digitalis glycosides: Digitoxin, Digoxin
Immunosuppressants (e.g., cyclosporine, sirolimus, tacrolimus)
HIV protease inhibitors / Antiretrovirals (E.g., zidovudine)

Within 10 weeks from Day 1 and during the study:
Amiodarone
Hypoglycemic agents (e.g., glibenclamide, glimepiride, glipizide, insulin, metformin,
tolbutamide) ‘
Migraine agents (e.g., Dihydroergotamine, ergotamine)
Miscellaneous: Theophylline
Mood Stabilizers: Lithium



Af f ect expr essedi si nappropriateor incongruous, not sinply flat or blunted.
Most typically, this manifestation of affective disturbance takes the form
of sm|imngoanizzmsssai ng a silly facial expression while talrkiscgz2abnot a
serious or sad subject (Cccasionallyisubjects may smle or |augh when

tal ki ng about a serious subject which they find unconfortable or

enbarrassi ng. Although their smling nay seeminappropriate, it Is due to
anxi e shoul d not be rated as inappropriate affect) Do not
ratela f ning or blunting as Inappropriate. WO

2012/ 099836PCT/ US2012/ 021472 155 ORGACEPT ALOG A Alogia is a general term
Ccoi ndirubowith harrowotheiapeutiomnee pad eattrtidtediiseng and cognition that often occur
in subjects with schizophrenia (Geek a = no, none; |ogos = mnd, thought).
Subj ect s WidnhDay Dahdddiimgehd snidyki ng processes that seemenpty, turgid, or

sl ow. Since thAedtamigoshen Muxiha dokeses ged/ddyrectly, it is inferred fromthe
subj ect' s speegéetylddlieyliomeidmlatimaidose f®@Sp aBidaps of al ogi a are nonfl uent
enpty speech (poverty of speech) and fluent enpty speech (poverty of
content olysspmRED HrugBkdxdmisidAd i ncreased | atency or response may al so
reflect al ogi aantig3patRtitd(e@f, cﬁl@ﬁﬁ@tﬂazufé@&ﬁld&ﬂpﬁithlm‘hej flupichix ofy rfhuphénazihe, haloperidol,
spont aneous speech, le\&ﬂleb&@ﬁazfrﬁﬂhélﬁé‘roﬁ@p&pﬁéﬁhﬂﬁeﬂ@nﬁ@ﬁﬁiz proctilerpbirieé, sertindole,
concrete, and unel ahgradAR, zipRBierpetbpastdixbi onal information is rarely
provi ded. Replies nmay be m)nosyl | abi ¢, and sone questions may be |eft
unanswer ed al t oget hegre: PAIERS QTR ﬁfﬁchBcﬁhcﬁﬁEd&aﬁ&%&ﬁﬁbr gtk lg@étpint be
interviewer may fi ri@gamﬁ@ue nbt @RHEOEr YheRRAYRAI AstildEbesdnd)IRE or taRderhided. If 0

encourage el aborati optilege%dﬁcﬁﬁons-f?reﬁhﬁ‘e@l' ditet BhdontizAiidh e pitRat B¥ABE Ner must
al l ow the subj ect ﬂﬂ}'%&neﬁ th@np@nswer and to el aborate his answer. No

poverty of speech: A substanti a and appropriate nunber of repliesto
questions include additional information0 SS19 Questionabl e poverty of

speeiﬂ_lmliv Ig:pr(%%les'l%ggl Jegﬂ ngxstodﬁa @% duifdoUifiestghgborat ed I nformation even

t hougrr—th aq replles do not | ncl ude
appropria eI el abor.at e t d pli €Sy ad& @aﬁylolfagb@m@r
very brie l\é%sfe‘ss ! :;agéo(rgga Bﬁé}oﬁgﬁ’ Vé%%\llbﬁg 4) La}é mééfﬁ 3 Mar ked:
Answers are raFBFﬁF”}?B “PR¥n a sentence or a few words in Iength Sever e:

Subj ect says al nost nothing and occasionally fails to answer questions5 WD
2012/ 099836 CT/ U8212/2172 15 ¥%.0f Content of Speech
Al t hélyes with restricted usq 4Wee LAY+ B0F S ddequate in amount, it
angua e ten s to be vague, often over- abst r act

conveslltl i nformati

or ovgr cé?%i‘gs‘%;ﬁg fy“\%%ze?ﬁq%lﬁ h tym%ll é)ﬂgenél')cr;e L Efyh ever may

recogni zeU as spoken at sone

I eng'?hI f)u g;‘ ed%ﬁ% hibﬁﬂ l% % Lihs 0 st on.

Al ternati @é]l sm‘f‘ﬁ’és bA Fmﬁ@ CBE‘dlé‘ﬁ’oc.?é ?rﬁl?e&ﬂrﬁtﬁfne o %hf}%?r equi re many

words to do sd xqs%ﬁnns,nreﬁ can be summrlzed LN RoSgRlence or
two. So rreffF%bC M@ePrﬁséﬁ“% (Bl (e Eﬂ%&'&lﬁ aPVlﬂ’éa‘?‘ﬂ% O ag P et Y

phi | osophi zi ngnapretdine RArtsipy! q’ﬁl‘é‘mfﬁrﬁﬂ’inﬁ)g differs fromcircunstantiality in
that the ontieshwetaseealPraigiweioiopde Iem¥Ebyi de a weal th of detail.
Exanple: Interviewer: Wiy Is it, do you think, that people believe In God?
Subject: Well, first of all because he uh, he are the person that is their
personal savior. He walks with ne and talks with ne. And uh, the
understanding that | have, urn, a lot of peoples, they don't really, uh,
know t hey own personal self. Because, uh, they ain't, they all, just don't
know t hey personal self. They don, know that he uh, seened like to ne, a

| ot of "emdon't understand that he wal ks and tal ks with thent




Bl ocking Interruption of a train of speech before a thought or idea has
been conpleted. After a period of silence which may | ast froma few seconds
to m nut ewo 20feopsssson i ndi cates that she/ he cannot recati/ushakobe7had been
saying or neant to say. Bl ocking shoukd only be judged to be present if a
person voluntarily describes |losing his thought or If, upon questioning by
the interviewer, the person indicates that that was the reason for pausing.
No po C SS20 Questionablel MId: Cccasional replies are too
vaguse A&Eﬁ sible or can be markedly condensed2 Moderate: Frequent
replies ich are vague or can be markedly condensed to nmake up at | east a
quarter of. the_j.nterview3 ked: At |least half of the subject's speech is
conpo‘gwng'fx ‘{;aghglcﬁl:l‘ilbr%‘btﬂ%/?t?fg%si ble replies4 Severe: Nearly all the
speech i s vague, inconprehensible, or can be markedly condensed5 No

bl ockileigoglabisAi©nabl e M1d: A single instance noted during a forty-five

m nute period Mdderate: QOccurs twice during forty-five m nutes Marked:
Cccurglidial €Reniftny @odiuth| poessidin; eHigridepbicarbbriatee ghibosef @eatiSie BEN, Kinbirs linar e

t han fhadtion tdsREBF TN ATAT ASTS ANelin@ phusphatase, LDE]B 4 5 5521 r aRGACEPT

Hematology (white blood cell count, white blood cell differentiation, red blood cell count, red blood cell
MCV, red blood cell MCHC, hematocrit, hemoglobin, platelet count)

Lipid panel (total cholesterol, HDL, LDL, VLDL, triglycerides, HDL/LDL ratio)
Urinalysis (glucose, protein, bilirubin, blood, ketones, pH, specific gravity)

Urine pregnancy test

Urine drug screen
Urine cotinine level
Urine creatinine

Alpha 7 mRNA expression on peripheral blood lymphocytes



Not at all 0 5522 Questionable 1 MId:Cccasional brief pauses before
replying 2 Mderate: Oten pauses several seconds before replying 3
Mar ked: Uswal2biz/qessses at | east ten to fifteen seconds betCworms2eepbmrng 4
Severe: Long pauses prior to nearly alik2replies. 5 No alogia 0 5523
Questionable 1 MIld: MIld but definite inpoverishment in thinking 2
Moderate: Significant evidence for inpoverished thinking

(TARGACEPT

APPENDIX 5: Calgary Depression Scale for Schizophrenia

Date of assessment T N | lyearmm
dd 24-hour clock

CDSS01
1. DEPRESSION
How would you describe your mood over the last two weeks? Do you keep reasonably cheerful
or have you been very depressed or low spirited recently? In the jast two weeks how often have you

(own words) every day? All day?

oAbsent

1Mild  Expresses some sadness or discouragement on questioning.

2Moderate Distinct depressed mood persisting up to half the time over last 2 weeks:
present daily.
3Severe Markedly depressed mood persisting daily over half the time interfering with

normal motor and social functioning.

CDSS02
2. HOPELESSNESS

How do you see the future for yourself? Can you see any future? -or has life seemed quite
hopeless? Have you given up or does there still seem some reason for trying?

oAbsent’

«Mild Has at times felt hopeless over the last 2 weeks but still has some degree of hope for
the future.

2Moderate Persistent, moderate sense of hopelessness over last 2 weeks. Can be
persuaded to acknowledge possibility of things being better.

3Severe Persisting and distressing sense of hopelessness.



3 Marked: Subjects thinking seens | mpoveri shed nuch of the tine 4
Severe: Subject's thinking seens inpoverished nearly all of the tinme 5
AVOLI TI ONvORAReYIgxeol i tion manifests itself as a charactemiustee/obrck of
energy, drive, and interest. Subjectd4lre unable to nobilize thenselves to
initiate or persist in conpleting many different kinds of tasks. Unlike the
di m ni shed energy or interest of depression, the avolitional synptom
conpkﬂ i ia is usually not acconpani ed by saddened or

depr as M;MEVE@?QVOI itional synptom conplex often |eads to severe
soci al and econom c inpairnment G oomng and Hygi ene The subject displays
| ess attention to groom ng and hygi ene than normal. C othing may appear

sl oppy, outdated, or soiled. The subject may bathe infrequently and not

care for hair, nails, or teeth-- leading to such nmani festations as greasy
or unconbed hair, dirty hands, body odor, or unclean teeth and bad breath.
Overall, the appearance is dilapidated and di shevel ed. In extrene cases,

t he subj echpsdg®y even have poor toilet habits. How often do you bat he or
shower ? f)seyopERKECOIAEOMOUr cl ot hes every day? How often do you do | aundry?

| nper si sjence, at Vierk or | B6biePBS gk Bidef hsiuk b¥od, & Seeki ng
or e i Ay i ooy R B Amanledl BASH BELIC P85 M Bl e B e
(or school wog k) 8§ appr opr i ate for his or her age and sex. |f a student,
he/ she does not 89°Aonework and nay even fail to attend class. G ades will
tend to reflect this. If a college student [ a pattern of
registering for rses,gmf)eu'f’feﬂoé@r ?10(53?%”"@1%%%%@ 8&%%%?9%% of them before
the senester is gpepieted. If of working age, (yue sybj ect may have found it
difficult to®worl at a P@iscHeIRHYBIEsY b‘l“?ﬁi?)gf“?? °‘Ef<5“93'81€si st in conpleting
tasks and appar eBtyetd I ESRRBEESS Worintss tigre thaly 5@Pofltie vl Mayl bercbgliehgedltey, wander
away early, conpl ete thadhdwedge dhseisgani zed manner. He may sinply sit
around the house and not seek any enploynment or seek It only In an

I nfrequent and desultory manner. If a housewife or retired person, the

subj ect ”Hﬁnisfﬂ' to conpl ete chores, such as shopping or cleaning, or
conplete themin an apparently carel ess and half-hearted way. Have you been
havi ng anBupTEDEASSORREKERENCE school ) ? Do you ever start sone project and

J ust nevss yoglq\tavg{hg 'flermné fﬂa{ Joﬂ'a%“erﬂ% ﬂlgn?edl?&ys%hgminﬁ?%mlﬁﬂrongly accused?

What about? (Do not include justifiable blame or accusation. Exclude delusions of guilt.)

o Absent

1Mild  Subject feels blamed but not accused less that 50% of the time.

2Moderate Persisting sense of being blamed, and/or occasional sense of being accused.
sSevere  Persistent sense of being accused. When challenged, acknowledges that it is
not so.

CDSS05

5. PATHOLOGICAL GUILT

Do you tend to blame yourself for little things you may have done in the past? Do you think
that you deserve to be so concerned about this?

0 Absent

.~ Mild Subject sometimes feels over guilty about some minor peccadillo, but less
than 50% of time.

2 Moderate Subject usually (over 50% of time) feels guilty about past actions
the significance of which he exaggerates.
3 Severe Subject usually feels sfhe is to blame for everything that has gone wrong,

even when not his/her fault.



The subject tends to be physically inert. He may sit In a chair for hours
at a tinme and not initiate any spontaneous activity. |If encouraged to
becone i nwolxwexhpsséan activity, he may participate onlyPpomiustég/oand2t hen
wander away or di sengage hinself andigeturn to sitting alone. He may spend
| arge anounts of tine In sone relatively mndless and physically inactive

task such wat ching TV or playing solitaire. Hs famly nay report that
he spends%&ﬁ' b at hone "doi ng nothing except sitting around'.
Ei t her at ngprﬁpati ent setting he may spend nuch of his tine
sitting in his Are there tines when you lie or sit around nost of the day?
(Does This ever |ast |onger than one day?) dobal Retina of Avolition -
Apat hy The gl obal rating should reflect the overall severity of the

avol i tl oncpystpt ons, gi Veri eXpectational nornms for the subject's age and
social status or origin. In making the global rating, strong weight may be
gi ven t @ RORMINGTEEPRESSION prom nent synptons if they are particularly
Strikingy, 433 ;%%%ﬁgr GOLFRENL G120 I 4k hdvb BBy BRI RBHCATR] ©X
_encorrpaq,gﬁgwﬁ;fg%a§ A ﬁﬁlrapmhgopdé pect’ s difficulties in experiencing
interest of pleasure. It may express itself as a loss of interest in

pl easurabl e activities, an inability to experience pl easure when

parti ci patiy,ng iArgse%pti vities n%ﬁ?ﬂr&&o onsi dered pl easurable, or a |lack of

i nvol venent in'social relationships of various kinds. Recreational
Interests and Activities The_subject may, hav - No Interests,
activities, or Qbbi es. Alt hoaaﬁ{e PR gresseﬂrtf)uttgoms?rrfﬁﬁ\o%nggﬁnh I nsi di ously or
slowy, there will usually be_sone obvious decl it.nedf rt())moaréinegrl ier |level of
interest ahd aMoF¥FPy. Subj ecPEPEISPRSROBRATONYLINGRTAELE YUEI" 3 i nt er est

w Il engage inss@m@ activiti epeprbysiohmarkediyesss iv em ovith napziretcforectichingg, such as
wat ching TV, or will show onl yoctiagioessal pror sporadi ¢ i nterest Subjects with
the nost extreme loss will appear to have a conplete and intractible
inability to becone involved in or enjoy activities. The rating in this
area shoyld take both the quality and quantity of recreational interests
into account Have you felt interested in the Things you usually enicY?
(Have t hegAREewARENINGN as usual ?) Have you been watching TV or listening to
the redog ﬁ%‘ﬁk eJarE&% ﬁt%tmd?ﬂ% G i drifal TS 08 ¥ Pb® Fan) iRdes ¥k doedl @i ement i n
sexual |r;§pgernest and activity, as judged by what would be normal for the
subject's age and marital status. Individuals who are married may manifest
di si nt er estAbsentsex o eadywakagrgge i n i ntercourse only at the partners
request In extrene cases, the subject may not engage in any sex at all.

Si ngl e subjmt sOdagongly ases (up giwise meaidis 1 dburtor mereviieforronormal disos 48 Wakawol venent
and nmake ndgareftingrt to satisfy this drive. Wiether married or single, they
may report,mduatate heyres bpies teayaliy tof etehes ovabkly) rtinoumaimosebefade naymaldimetthat t hey
take |ittl| eakeryaymeinte. i n sexual intercourse or in masturbatory activity
even when [digye €NgagRily wakks 1 hout HaREEETore MAlpdiiily. t 0 Feel | ntinmacy and

Cl oseness The subject may display an inability to formclose and intinate
rel ati onshi ps of a type appropriate for his age, sex, and famly status. In
the case of a younger person, this area should be rated in terns of

rel ati onsiepgs88 wi t h t he opposite .sex and with parents and siblings. In the
case of @fVGI¥Fer person who is nmarried, the relationship with spouse and

wi t h chihdde gou el enat oke hasemabriaivid? Dichiol eved FedBike emvimgritrall e @hatdidivow #inkl s shoul d
be | udgedu mightder @i yoi agt@laini?’onshi ps with the opposite sex and any famly
menbers who |ive nearby. Subjects may display few or no feelings of
affection to af%Mabl e fanil y nmenbers. O they may have arranged their

lives so that they are conpletely isolated fromany [nti e.rel ationshi ps,
,living alone MiH rfE®%IURY tWnggsquB%/rgg tfeBeriC’&[idf?Ja?re"c‘éaSﬁi{% htoggh\%ac{f ﬁu'?cgerri ly or
menbers of the opposite sex. Have you been having any problens with your
(famly, SM@;@S@E)'?e'iPRiW'MBQJ‘ISHef%%P'W‘Bé‘i'thaB'Si‘th“Wé’é’Ff‘gﬁt&"%Hh your (family,
parents, spouse, etc.)? Relationships with Friends and Peers Subjects may
al so be rel ati 9eks Susisir dttemetdapparentin dpsigned o Fhdsdindie: gacidpnty! dise¥@¥ °And peer s
of either sex. ingffespt ReAgPshave few or no friends, make little or no effort to
devel op such rel ati onshi ps, and choose to spend all or nost of their tine
al one. Have you been spending nuch tinme with Mends? Do you enjoy spendi ng
time alone, or would you rather have nore friends? G obal Rating of
Anhedoni a- Asoci alitv



The gl obal rating should reflect the overall severity of the

anhedoni a-asoci ality conplex, taking into account the norns appropriate for
t he subj ewD'28122098836sex, and fam |y status. 161 ORGACEPPCAasSeondiox141D.

Col unbi a Suicide Severity Rating Scaliés A. Col unbi a Suicide Severity Rating
Scal e: Baseline Visit Colunbia-Suicide Severity Rating Scal e,

Basel i neCSSRSB re0101011-04#4tKirretti-4!"

L CLl- 6 = N~ 4Vt i - 14r6. 0.0 14,
.,-,.,,,,]ﬁ-%RC/@EPI,n,..!,...":.,,,e:St4,4N.fw.irk., ..... 11K, PX:
cor.611.".n.,, oL, e --,M,?...,. Lifetine: Tinme Hel/ She Felt
Most Suicidal Ask questions | and 2. |If both are negative, proceed to

" Sui ci dal Behavior' section. If the answer to question 21s yes,' ask
gquestions 3, 4 and 5. If the answer to question 1 andror 2 is 'yes',
conplete "Intensity of Ideation' section below 1. Wsh to be Dead Subject
endor ses thoughts about a wish to be dead or not alive anynore, or wish to
fat asleep and not wake up MVO you wi shed you were dead or wi shed you could
go to sl eamssnd not wake up? . If Yes, describe: CSI 1DESC YesNa in um 1c
CS| DEATI 9. 2BSERMEISPERRESSIOMCt | ve Sui ci dal Thoughts CGeneral, non-specific

t hought SE Lg X\@Ime}vﬁglgrts%b ti&@%h%gftﬂefe%(irg ARERBews thedud§iok E.0-you FdeViiket hOUght

about Ki {hing8 J¥S&Iabprophte pEHE inltRiHERNIew, Ady ehétyiFornatideiudera nithie bseastwaci at ed
met hods, [ntent, or plan. Have you actually had any thoughts of killing
yoursel f? If Yes, describe: CS12DESC YeaNo ic

0 Absent

. Mild Subject appears sad and mournful even during parts of the interview,

involving affectively neutral discussion.

Moderate Subject appears sad and mournful throughout the interview, with gloomy
monotonous voice and is tearful or close to tears at times.

8 Severe Subject chokes on distressing topics, frequently sighs deeply and cries

openly, or is persistently in a state of frozen misery if examiner is sure that

thesis present.

Total Score RATER



CSI DEAT2 3. Active Suicidal lIdeation with Any Methods (Not Plan) w thout
intent to Act Subject endorses thoughts of suicide and has thought of at

| east onewoebtradossari ng t he assessnment period. ThlLs |s ecfise@nt2tdran a
specific plan with time, place or netilkod details worke.d out (e.g. thought
of method to kill self but note specific plan). Includes person who woul d
say, 1 u ht about taking an owndose butt never nmade a specific plan as to
when. actually do tt..... end | woul d never go through
with Ir RE%@EPTnkl ng about how you might do this?? If Yes, -
describe: CS1.3 DESC ye .No ' El1t CS1DEAT3 4. Active Suicidal Ideation with
Sonme Intent to Act, w thout Specific Pl an Activet houghts of killing oneself

and Subje r j n ouch thouol ffs, as
sui ci dal ‘%%%ﬁ@pﬁ%t%éf%%af ress &gﬁg‘\’/‘g&{“g thoughts butt definitely
wi |l not : ﬂ;i& 02 hese thoughts and had sone

i ntention of actlhg:on then? I f Yea, descrlbe CS14DESC 5. Active Suici dal

i deation with SpeC|f|c Plan and Intent Thought s of kM ng oneself‘vgth

det ai | s ofenuas By, 12, g olsivm it the projecd has yauss SEFREL ntent to
cony it out Have you started to work auto wor ked out the detalls of howto
kill yourself? Do you Intend to catty out this piles? If Yes,

descri be:StGISDFSC rLII1i YesNo t CSIDEATS 162 ORGACEPT Col unbi a- Sui ci de
Severity Rating Scal e, Baseline, continuedCSSRSB = T
4.--45qiri.E 4.-4sjii. '1.14,"'""4"4." 4" . --4.....

1. Very much improved

2. Much improved

3. Minimally improved

4. No change

5. Minimally worse

6. Much worse

7. Very much worse

SGI: SUBJECT GLOBAL IMPROVEMENT: ATTENTION

Compared to your condition prior to inclusion in the project has your attention (ability to
focus) changed?

Score

1. Very much improved

2. Much improved




4104- 4: 4459l bWei Nt -=Vsl Ii:VeWMO | ft-WA-r-*1Y- The follow ng features
should be rated with respect to the nost severe type of ideation (Le.. 1-5
hor n aboweQ 2nizde9sBebei ng t he | east severe end 5 bei ng tireTrasgt12oemer e) . Ask
about tinme hershe was feeling the nod#7 suicidal. Mst Severe ideation: CSM51
Most Severe Type It (1-5)Crescdpdon of Ideation Frequency How many tines
have you had these thoughts? ' (1) Less than once a week (2) Once a weak
(3) 25 ti 1 ily or alnost daily (5) Many tines each day
CSvSBI TRO R%@ﬁu have t he thoughts, how long do they last? (1)
Fleeting - few seconds or mnutes(4) 4-8 hours/nost of day (2) Less than 1

hour/sonme of the tinme(5) Mre than 8 hours/persistent or continuous (3)1-4
hours/3 I ot of time CSMSID1111 Controllability Could /can you stop

t hi nki ng iggut @i .11 ng ¥/our’self or wanting to die if you want to? (1)
Easily abr : ISFe hought s(4) Can control thoughts wth a | ot of
difficulty (2) Can control thoughts with little difficulty(5) Unable to
cont rol tp%gklg r§ge(3) Can control thoughts with sonme difficulty(0) Does not
attenpt to control thoughts CSMSI CTL Deterrents Are there things -anyone
or anything (e.g. famly, religion, pain of death). that stopped you from

wanting t ing on thoughts of commtting suicide? (1) Deterrents
defi ni teI%?M;'?&aﬂ ?geu from

6. Much worse

7. Very much worse

SGI: SUBJECT GLOBAL IMPROVEMENT: SPEED OF THINKING

Compared to your condition prior to inclusion in the project has your speed of thinking
changed?

Score

1. Very much improved

2. Much improved

3. Minimally improved

4. No change

5. Minimally worse




attenpting suicide(4) Deterrents nost Rely did not stop you . (2)
Deterrents probably stopped you(5) Deterrents defindef did not stop you (3)
Uncert ai rwohat2/des3er r ent s st opped you(0) Does not applypPCRitshoo2d7e only
CSMSI DTR  Reasons for |deation What 18©rt of reasons did you have for

t hi nki ng about wanting to die or killing yourself? Was It to end the pain

or stop th y you were feeling (In other words you couldn't go on living
with thi S%Mmpq-were feeling) or was it to get attention, revenge
ore reacth f sA O both? (1) Conpletely to get attention, revenge
or a reaction (4) Mostly to end or stop the pain (you couldn't go on from
others.living with the pain or how you were feeling) (2) Msstly to get
attenti ond-Muahsypise or a reaction(5) Conpletely to end or stop the pain (you
couldn't fromothers,go on living with the pain or how you were (3) Equally
to get attention, revenge or a reactionfeeling). fromothers and to
end/ st op L-HEnpaEueh worsgS\VE| REA 163 ORGACEPT Col unbi a- Sui ci de Severity
Rati ng Scal e, Baseline, continuedCS SRSB

Vreerfirl a-V44140. 100: 45, 0***iiekk.,' -AYM:3" "il" ,?2.-,. &Aacini.. 2..1
"sf:7 -Met baVkAteosltiedrpraffebw aTe)ive-hagOVv. sYsTAI -es., x4tt-.0, 1i'
ailiti-i r.-4.::::15,) Actual Attenpt A potentially self-Injurious act
committed with at |east sonme wish to die, as a result of act. Behavior was
In part thought of as nmethod to kill oneself. Intent does not have to be
100% If there Is any Intent/desire to die associated wth the act, then it
can be considered an actual suicide attenpt. Mere does not have to be any
injury wham just the potential for injury or harm |f person pulls trigger
while gun is in nmouth but gun is broken so no Injury results, this is
considered an attenpt. Inferring Intent: Even if an individual denies
intent/wish to die, It may be inferred clinically fromthe behavior or

ci rcunst ances. For exanple, a highly lethal act that is clearly not an
accident so no other intent but suicide can be inferred (e.g. gunshot to
head, junping fromw ndow of a high floor/story). Al so, if soneone denies
intent to die, but they thought that what they did could be Iethal, Intent
may be inferred. Have you nade a suicide attenpt? Have you done anything to
har m your sel f ?



Have you done anyt hi ng dangerous where you coul d have di ed? What did you
do? Did youas a way to end your |life? YesNo ic CSACTATT Total # of attenpts
. CSACTNVO 20288436 YesNo 1c Did you want to di e (even aPCirtusk@p/ondsen you?
Were you trying to end your |life when4you -7 O did you think It was

possi bl e you could-h-rWiied fronv¥ O did you do it purely for other reasons
/Wi t hout intentiona-FT:ding yourself (like to relieve stress, fee/
better, g@%ﬂt et sonething else to happen)? (Self-Injurious
Behavi or I Intent) If yes, describe: CSACTDES Has Subj ect
engaged I n Non-Suicidal Self-Injurious Behavior? Interrupted Attenpt: Wen
the person Is Interrupted (by an outside circunstance) fromstarting the
potentially self-injurious act (if not for that, actual attenpt would have
occurr ed) APRENDPESSe: PeCEONICHE GDOBAL AMPRERMONSGCABEped from | ngesti ng.
Once they ingest any pills, this beconmes an attenpt rather than an

i nterrupt ¢a) CairtleairglobﬂhumresgpnPeGml laprayementi(6Gdd) t oward self, gun is
taken away by sonmeone etse, or is sonmehow prevented from pulling tri gger.
Once t heyl:meélry miduh improged, even if the gun falls to fire, Ills an attenpt.
Junpi ng: PanhachimprgM@dsed to junp, is grabbed and taken down from | edge.
Hangi ng: Fenimdmalipimpeosdl around neck but has not yet started to hang |Is
st opped f4:qi0 €laniyge So. Has there been a tine when you started to do

sonet hi ngs:traingmdlly Worséi f e but sonmeone or sonething stopped you before you
actual |y glifduém s619? | f yes, describe: CSINTDES YesNo ic CHANTA TT

Total # of: viepy AfUcHIWBEse.

Rate total improvement, whether or not it is entirely due to drug treatment. Consider time
when subject entered the study and present observation.

Not assessed

Very much improved
Much improved
Minimally improved
No change
Minimally worse

Much worse

Ooooogodoaoao

Very much worse



CSINTN  Aborted Attenpt: Wien person begins to take steps toward making a
suicide attenpt, but stops thenselves before they actually have engaged In
any sel f -wexbruwmbssée behavi or. Exanples are sinmilar to Porarscupoen’2
attenpts, except that the Individual 18t ops hi ml hersel f, Instead of being
stopped by sonething el se. Has there been a tinme when you started to do

sonet hi ng try to end your life but you stopped yourself before you
actual ly R&a%‘PTyes, describe: ' CSABTDES Total # of YesNo ic CSA
BTATT a Preparatory Acts or Behavior:. Acts or preparation

towards Imm nently making a suicide attenpt. This can |Include anything

beyond a verbalization or thought, such as assenbling a specific method

(e.g. buying pills, purchasing a gun) or Preparin for one's death by
b §in i fis

sui ci de ({ gl Cirpal hinpgessiony Sexerity offllness(@BHE) not e) . Have you taken
any steps towards maeking a suicide attenpt or preparing to kill yourself
(such as collecting pills, getting a gun, giving val uables away or witing

a suicide nQie) 7 1T V&g, . desCribe. .. OSPRPDRSsi1GaaNO T CSPREP Sui ¢i dal
Behavi or|: Sgﬁ’bd%céigf" be 1%('/‘?“((;'?'%'\3\'/3:; sfe'ésent during the agsd¥gfERt Inc:
peri od?qSSUL @I D YesNp|i__(164 (|Fh- H@gémgﬁ—hﬂgé%'al $u-ododley-Fover i ty Rating
Scal e, Basetine, TonmtTNMUedCSSRSB™6 , g 47-
CLINICAL GLOBAL IMPRESSION - SEVERITY OF ILLNESS

Considering your total clinical experience with this particular population, how mentally ill
is the patient at this time?

[J Notassessed

[]. Normal, not at all il
[J Borderline mentally il
Mildly ifi

Moderately ill
Markedly il

Severely ill

Ooooad

Among the most extremely ill patients

: normal, not at all ill

: borderline mentally ill

: mildly ill

: moderately ill

: markedly ill

: severely ill

: among the most extremely ill patients

NOOHAWN



Wer Actual Lethality/Medical-Damage: 0. No physical damage or very m nor
physi cal damage (e.g. surface scratches). 1. Mnor physical damage (e.g.
| et har gi cwepepuie9s3sust - degree burns; m | d bl eedi ng; spracma)s2012/02bzier at e
physi cal damage; nedical attention ndéded (e.g. conscious but sleepy,
sonmewhat responsive; second-degree buns; bl eeding of major vessel)..; 3.
Moder ately severe physical damage; nedi cal hospltafization and Rely
| nt ensi vmr i 9@ g. conmatose with reflexes intact; third-degree
burns le T Gm dy; extensNe bl ood | oss but can recover ngjor
fractures). 4. Severe physical damage; nedical hospitalization with
Intensive care required (e.g. conatose w thout reflexes; a:lid-degree buns
over 20% Q- [ i ' i (OAN j or
Garmge 1 cRepefiit: PECAE ifu RogRfiva Spmptoin podle I3 zkphnid (BARESY
CSSI RAAL CSM AAL CSI FAAL Potential Lethality: Only Answer |t Actual
Let hal i t yEi@ PANSS\conaistsedfi aly InferviesanAuastiorsiaie, contaigingdtamstelaiatiye (t he
f ol | owi ngPasitivepNegativehiahd General ¢ sychepatheiogied gy matoresimag & Stiegiuisst ent i al
for very Gledabirdetvievh alesigned puhelggather infoumatioarfonpthe istermaetst ri gger but gun
falls to fire 80 no nedical damage; laying on train tracks with oncom ng
trai n butThasklreatedalaard ebmyrightasn and ee theyomay Betkevinoludedin ¢linieal {rial o resul t
| n | nj ur ypratosoBehatierdoBetgntspeverswith pemittedl usg obthe RANSS idudng cinicdlause
death 2 =rilehavior GUNto result in death despite avail able nedical care
Enter Code Enter Code Enter Code CS114RAPL CSNI LAPL CSI FAPL 165

For this reason, the PANSS will be distributed separately as a source document.



RGACEPT B. Col unbi a Suicide Severity Rating Scale - Since Last Visit This
scale is nearly identical to the scale for the baseline visit, and will not
be reprodmoadidmesss 166 (12RGACEPT Appendix 11: M N | rCEUs2t12006H72

Neur opsyehiatric Interview MI.N . NFN | NTERNATI ONAL NEUROPSYCHI ATRI C

| NTERVI EW Engl i sh Version 5.0.0 DSM 1V USA: D. Sheehan, J. Janavs, R

Baker, K. Harnett-Sheehan, E. Knapp, M Sheehan University of South Florida
- Tama% hr- E. Weiller, T. Hergueta, P. Anorim L. I.
Bonor a : QAEQB de | a Sal pdtrl ere - Paris (c) Copyright 1992,
1994, 1998, 2000, 2001, 2002 2003 Sheehan DV & Lecrubier Y Al rights
reserved. No part of this docurrent may be reproduced or transmtted in any
form or by any means, electronic or nechanical, including photocopying, or
by any i nf or maippemdis § 0 Sagle far Assess meptud|NegytitesSymptomh GANP)er m ssion in
witing fromDr. Sheehan or Dr. Lecrubler. Researchers and clinicians
working in nonprofit or publicly owned settings (including universities,
nonprofit hospitals, and governnent institutions) nmay nmake copies of a
MI.N 1. Instrunent for their ownAFEFGTHEFAATTENNGPREEMYTING use. 5.0.0 (Ju)y 1,
2003) WO 2012/ 0998 2birClhdia il Baikdsficdi ok BcharddterbeMoleiRime R Ptk eXpreidn, reabrlif\l

I nternational Neur offS (i, Atepre a“r:m%rwrﬁmdm;@nmmmm RMESTERe. el f

Birth: 1ithirviewer pgwothigimemay [D@to@ask- a@f\imijshed assfeigt ntd/EimAD espetts offeffqctesgch
Wavi er, Bazaar Ir da@* 'E§WST5{|‘?’%?F’°""“?'§TST‘"5T°WT?”  however.
Unchanaging Facial Expression

The subject’s face appears wooden, mechanical, Not at all: Subject is normal or labile 0 8511
frozen. It does not change expression, or
changes less than normally expected, as the Questionable decrease 1
emotional content of discourse changes. Since
phenothiazines may partially mimic this effect, Mild: Occasionally the subject's
the interviewer should be careful to note whether expression is not as full as expected 2
or not the subject is on medication, but should
not try to "correct" the rating accordingly. Moderate: Subject's expressions are
3 dulled overall, but not absent : 3

Marked: Subject's face has a flat "set"
look, but flickers of affect arise
occasionally 4

Severe: Subject's face looks '‘wooden”

and changes little, if at all throughout
the interview 5

Decreased Sportaneous Movements

The subject sits quietly throughout the interview Not at all: Subject moves normally or is
and shows few or no spontaneous movements. overactive 0 s512
He does not shift position, move his legs, move
his hands, etc., or does so less than normally Questionable decrease ) 1
expected.
Mild: Some decrease in spontanegus
movements 2
Moderate: Subject moves three or four
times during the interview 3
Marked:- Subject moves once or twice
during the interview 4

Severe: Subject sits Immobile
throughout the interview 5
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Paucity of Expressive Gestures
The subject does not use his body as an aid in

Not at all: Subject uses expressive

expressing his ideas, through such means as gestures normally or excessively sS13
hand gestures, sitting forward in his chair when
intent on a subject, leaning back when relaxed, Questionable decrease
etc. This may occur In addttion to decreased
spontaneous movements. Mild: Some decrease in expressive
gestures
Mcderate: Subject uses body as an aid
in expression at least three or four times
Marked: Subject uses body as an aid in
expression only once or twice
Severe: Subject never uses body as an
aid in expression
Poor Eve Contact
The subject avoids looking at others or using his Not at all: Good eye cortact and
eyes as an aid in expression. He appears to be expression 5514
staring into space even when he is talking.
' Questionable decrease
Mild: Some decrease in eye contact and
eye expression
Moderate: Subject's eye contact is
decreased by &t least half of normal
Marked: Subject's eye contact is very
infrequent”
Severe: Subject almost never looks at
interviewer
Affective Nonresponsivi
Failure to smile or laugh when prompted may be Not at all sS15

tested by smiling or joking in a way which would
usually elicit a smile from a normal individual.
The examiner may also ask, "Have you forgotten
how to smile?’ while smiling himself.

Questionable decrease

Mild: Slight but definite lack in
responsivity

Moderate: Subject occasionally seems
to miss the cues to respond

Marked: Subject seems to miss the
cues to respond most of the time

Severe: Subject is essentially
unresponsive, even on prompting



VEETS MODULES TI ME FRAME CRITERIA DSMV | CD. 10 A MAJOR DEPRESSI VE
EPI SODE Current (2 weeks) 0 296.20-296.26 Single F32.Xx Recurrent O

296. 30- 29802612Rme836r ent F33. X PCT/US2012/021472
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Lack'of Vocal inflections
While speaking the subject fails to show normal Not all all: Normal vocal inflections 0 ssi
vocal emphasis pattems. Speech has: a
Questionable decrease 1

monotonic quality, and important words are not
emphasized through changes in pitch or volume.

Subject also may fail to change volume with Mild: Slight decrease in vocal inflections 2
changes of subject so that he does not drop his Moderate: interviewer notices several
voice when discussing private topics nor raise it ’ ; ;
as he discusses things which are exciting or for Instances of fiattened vocal inflections 3
which louder speech might be appropriate. Marked: Obvious decrease in vocal
inflections 4
Severe: Subject's speechis a
continuous monotone 5
Global Rating of Affective Flattening
The global rating should focus on overall severity
of affective flattening or blunting.  Special No flattening: Normal affect 0 ssw
emphasis should be given to such core features
as unresponsiveness, Inappropriateness, and an Questionable affective fiattening 1
overall decrease in emotional intensity.
Mitd affective flattening 2
Moderate affective flattening 3
Marked affective flattening 4
Severe affective flattening 5
Ing riate Affec! Not at all: Affect is not inappropriate 0 ssie
Affect expressed is  inappropriate  or
incongruous, not simply flat or blunted. Most Questionable 1
typically, this manifestation of affective
disturbance takes the form of smiling or Mild: At least one instance of
assuming a silly facial expression while talking inappropriate smiling or other
about a serious or sad subject (Occasionally inappropriate affect 2
subjects may smile or laugh when talking about
a serious subject which they find uncomfortable Moderate: Subject exhibits two to four
or embarrassing.  Although their smiling may instances of inappropriate affect 3
seem inappropriate, it is due to anxiety and
therefore should not be rated as inappropriate Marked: Subject exhibits five to ten
affect) Do not rate affective flattening or instances of inappropriate affect 4
blunting as Inappropriate.
Severe: Subject's affect is inappropriate
most of the time 5



VMDE W TH MELANCHOLI C FEATURES Current (2 weeks) D 296. 20-296. 26 Seigle
F32.x Optional 296. 30- 296. 36 Recurrent F332 B DYSTHYM A Current (Part 2
years) 0 wOQot/d38861 C S| ECI DALI TY Current (Past Mont h) pCir/us2012/8esik2 0 Low O
Medan) O Fligh D MANI C EPI SODE 155

(TARGACEPT

ALOGIA

Alogia is a general term coined to refer to the impoverished thinking and cognition that often occur in subjects with
schizophrenia (Greek & = no, none; logos = mind, thought). Subjects with alogia have thinking processes that seem
empty. turgid, or slow. Since thinking cannot be observed directly, it is inferred from the subject's speech. The two
major manifestations of alogia are nonfluent empty speech (poverty of speech) and fluert empty speech (poverty of
content of speech). Blocking and increased latency or response may also reflect alogia.

Poverty of Speech
Restriction in the amount of spontaneous No poverty of speech: A substantial and
speech, so that replies to questions tend to be appropriate number of repliesto questions mclude

brief, concrete, and unelaborated. additional information 0 ssws
Unprompted additional information is rarely
provided. Replies may be monosyllabic, and Questionable poverty of speech 1

some questions may be left unanswered _

altogether. When confronted with this speech Mild: Occasional replies do not include elaborated
pattern, the interviewer may find himself Information even though this is appropriate 2
frequently prompting the subject in order to

encourage elaboration of replies. To elicit this ‘Moderate: Some replies do not include

finding, the examiner must allow the subject appropriately elaborated information, and some
adequate time to answer and to elaborate his replies are monosyliabic or very brief—("Yes."

answer. "No." "Maybe." "1 don't know." "Last week.") 3

Marked: Answers are rarely more than a sentence
or a few words in length

Severe: Subject says almost nothing and
occasionally fails to answer questions 5



Current 296.00-296.06 F30 .x-F31.9 Past O HYPOVANI C EPI SCDE Cur r ent
296. 80- 296. 89 F31.8-F31.9/F34.0 Past E PANI C DI SORDER. Current (Past
Mont h) | iwet2ne998360. 01/ 300. 21 F40. 01-941. 0 F AGORAPHOBIPAT@S2012/021472

156
Poverty of Content of Speech
Although replies are long enough so that speech No poverty of content 0 s520
is adequate in amount, it conveys little
information. Language tends to be vague, often Questionable 1
over-abstract or over-concrete, repetitive, and
stereotyped. The interviewer may recognize this Mild: Occasional replies are too vague
finding by observing that the subject has spoken to be comprehensible or can be
at some length but has not given adequate markedly condensed 2
information to  answer the  question
Alternatively, the subject may provide enough Moderate: Frequent replies which are
information, but require many words to do so, so vague or can be markedly condensed
that a lengthy reply can be summarized in a to make up at least a quarter of the
sentence or two. Sometimes the interviewer interview 3
may characterize the speech as “empty
philosophizing." Marked: At least half of the subject's
) speech is composed of vague or

Exclusions: This finding differs from incomprehensible replies 4
circumstantiality in that the circumstantial subject
tends to provide a wealth of detail. Severe: Nearly all the speech is vague,

incomprehensible, or can be markedly
Example: Interviewer: "Why is it, co you think, condensed 5
that people believe in God?' Subject: 'Well,
first of all because he uh, he are the person that
is thelr personal savior. He walks with me and
talks with me. And uh, the understanding that |
have, um, a lot of peoples, they don't really, uh,
know they own personal self. Because, uh, they
ain't, they all, just don't know they personal self.
They don't, know that he uh, seerned like to me,
a lot of 'em don't understand that he walks and
talks with them"
Blocking
Interruption of a train of speech before a thought No blocking 0 ss21
or idea has been completed. After a period of
silence which may last from a few seconds to Questionable 1
minutes, the person Indicates that she/he cannot '
recall what he had been saying or meant to say. Mild: A single instance noted during a
Blocking should only be judged to be present if a' forty-five minute period 2

person voluntarily describes losing his thought or

if, upon questioning by the interviewer, the Moderate: Occurs twice during forty-five

person indicates that that was the reason for minutes 3
pausing.

Marked: Occurs three or four times

during forty-five minutes 4

Severe: Occurs more than four times in
forty-five minutes 5



300. 22 F40.00 C SOCI AL PHOBI A (Social Anxiety Disorder) Current (Past
Mont h) 300.23 F40.1 H OBSESSI VE- COWPULSI VE DI SORDER Current (Past Month)
300. 3 F42w6 2012ROBBERAUVA' TI C STRESS DI SORDER Current (Pastr/ustor2io?1402 309. 81
043.1 Optional 7 ALCOHOL DEPENDEMICE Past 12 Months 0O

(TARGACEPT

Increased Latency of Response

The subject takes a longer time to reply to questions  Not at all 0 ssz
than is usually considered normal. He may seem .
“distant” and sometimes the examiner may wonder if Questionatle 1
he has even heard the question. Prompting usually  Mild: Occasional brief pauses before
indicates that the subject is aware of the question,  replying 2
but has been having difficutty in formulating his
Moderate: Often pauses several seconds
thoughts in order to make an appropriate reply. before replying 3
Marked: Usually pauses at least ten to
fifteen seconds before replying 4
Severe: Long pauses prior to nearly all
replies. 5
Global Rati ogi
Since the core features of alogia are poverty of  No alogia 0 ss2s
speech and poverty of content of speech, the global .
rating should place particular emphasis on them. Questionable ) 1
. Mild: Mild but definite impoverishment in
thinking ’ 2
Moderate: Significant evidence for
impoverished thinking 3
Marked: Subject’s thinking seems
impoverished much of the time 4
Severe: Subject's thinking seems
5

impoverished nearly all of the time

AVOLITION-APATHY

Avolition manifests itself as a characteristic lack of energy, drive, and interest. Subjects are unable to mobilize
themselves to Initiate or persist in completing many different kinds of tasks. Unlike the diminished energy or interest
of depression, the avolitional symptom complex in schizophrenia is usually not accompanied by saddened or

depressed affect. The avolitional symptom complex often leads to severe social and economic impairment.

Grooming and lene
The subject displays less altention to grooming

No evidence of poor grooming and

and hygiene than normal. Clothing may appear  hygiene 0 ssu
_ sloppy, outdated, or soiled. The subject may bathe
infrequently and not care for hair, nails, or testh--  Questionable 1
leading to such manifestations as greasy or
uncombed hair, dirty hands, body odor, or unclean  Mild: Some slight but definite indication of
teeth and bad breath. Overall, the appearance is  inattention to appearance, Le., messy hair
dilapidated and disheveled. [n extreme cases, the  or disheveled clothes 2
subject may even have poor toilet habits.
Moderate: Appearance s somewhat
How aften do you bathe or shower? disheveled, |.e., greasy halr, dirty clothes 3
Do you change your clothes every day? Marked: Subject's attempts to keep up
: ' grooming or hygiene are minimal 4
How aften do you do faundry?
Severe: Subject's clothes, body and
environment are dirty and smelly 5

Impersistence at Work or School
The subject has had difficulty in seeking or maintaining

No evidence of impersistence at work
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employment (or schoolwork) as appropriate for his or or school 0 ssx
her age and sex. If a student, hefshe does not do
homework and may even fail to aftend class. Grades Questionable 1
will tend to reflect this. If a college student, there may
be a pattern of registering for courses, but having to Mild: Stight indications of
drop several or all of them before the semester is impersistence, i.e., missing a couple
completed. If of working age, the subject may have days of schoo! or work 2
found it difficult to work at a job because of inability to
persist in completing tasks and - apparent Moderate: Subject often has poor
irresponsibility. He may go to work irregularly, wander performance at work or school 3
away early, complete them in a disorganized manner.
He may simply sit around the house and not seek any Marked: Subject has much difficutty
employment or seek it only in an infrequent and maintaining even a below normal level
desuitory manner. If a housewife or retired person, the of work or school 4
subject may fail to complete chores, such as shopping
or cleaning, or complete them in an apparently Severe: Subject consistently fails to
careless and half-hearted way. maintain a record at work or school 5
Have you been having any problems at (work, school)?
Do you ever start some project and just never get
around fo finishing it?
Physical Anergia .
The subject terxis to be physically inert. He may sitina No Evidence of Physical Anergia 0 ss2
chair for hours at a time and not initiate any :
spontaneous activity. If encouraged to become involved Questionable 1
in an activity, he may participate only briefly and then
wander away or disengage himself and return to sitting Mild Anergia 2
alone. He may spend large amounts of time in some
relatively mindless and physically inactive task such as Moderate: Subject lies in bed or sits
watching TV or playing solitaire. His family may report immobile at least a quarter of normal
that he spends most of his time at home “doing nothing waking hours 3
except sitting around". Either at home or in an inpatient
setting he may spend much of his time sitting in his Marked: Subject lies in bed or sits
room. immobile at least half of normal
waking hours 4
Are thare times when you lie or sit around most of the
day? Severe: Subject lies in bed or sits
(Does this ever fast longer than one day?) immobile for most of the day s
Global Rating of Avolition - Apathy
The global rating should reflect the overall severity of No Avolition 0 ssz7
the avolition symptoms, given expectational norms for i
the subject's age and social status or origin. In making Questionable 1
the global rating, strong weight may be given to only " -
one or two prominent symptoms if they are particularly Mild, But Definitely Present 2
striking. Moderate Avolition 3
Marked Avolition 4
Severe Avalition 5
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ANHEDONIA-ASOCIALITY

This symptom complex encompasses the schizophrenic subject's difficulties in experiencing interest or pleasure. It
may express itself as a loss of interest in pleasurable activities, an inability to experience pleasure when participating
in activities normally considered pleasurable, or a lack of involvement in social relationships of various kinds.

Recreationat Interests and Activities
The subject may have few or no interests,

No Inability to Enjoy Recreational

activities, or hobbies. Although this symptom Interests or Activities 0 ss=

may begin Insidiously or slowly, there will usually

be some obvious decline from an earlier level of Questionable 1

interest and activity. Subjects with relatively

milder loss of interest will engage in some Mild Inability to Enjoy Recreational

activities which are passive or non-demanding, Activities 2
_such as watching TV, or will show only

occasional or sporadic interest. Subjects with Moderate: Subject often is not "up" for

the most extreme loss will appear to have a recreational activities 3

complete and intractible inability to become .

involved in or enjoy activities. The rating in this Marked: Subject has little interest in and

area should take both the quality and quantity of derives only mild pleasure from

recreational interests into account recreationa! activities 4

Have you felt interested in the things you usually Severe: Subject has no interest in and

enjoy? derives no pleasure from recreational

(Have they been as fun as usual?) activities 5

Have you been watching TV or listening to the

radjo? )

Sexuyal Interest and Activity

The subject may show a decrement in sexual No Inability to Enjoy Sexual Activities 0 ss»

interest and activity, as judged by what would be

normal for the subject's age and marital status. Questionable Decrement in Sexual

Individuals who are married may manifest Interest and Activity 1

disinterest in sex or may engage in intercourse

only &t the partner's request. In extreme cases, Mild Decrement in Sexual Interest and

the subject may not engage in any sex at all. Activity 2

Single subjects may go for long periods of time

without sexual involvement and make no effort to Moderate: Subject occasionally has

satisfy this drive. Whether married or single, noticed decreased interests in and/or

they may report that they subjectively feel only enjoyment from sexual activities 3

minimal sex drive or that they take little :

enjoyment in sexual Intercourse or in Marked: Subject has little interest in

masturbatory activity even when they engage in and/or derives little pleasure from sexual

it. activities 4

Have you noticed any changes in your sex Severe: Subject has no interest in

drive? and/or derives no pleasure from sexual

activities 5

MOOD DI SORDER W TH PSYCHOTI C FEATURES Current 0 296. 24

B
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ORGACEPT wpperdioss3gl. M NI | nternational Neuropsychi at r PCTIUSR@ROR B72
continued GENERAL | NSTRUCTI ONS The Mipi was designed as a brief structured
interview for the myjor AXis | psychiatric disorders in DSM IV and | CD- 10.
Validation and reliability studi es have been done conparing the MN. to

t he SCI D r = d the OM (a structured interview devel oped by the
VWorl d Hedl R i for lay interviewers for 1CD-10). The results of
t hese studi es show that the MI1.N L has acceptably high validation and
reliability scores, but can be adnministered in a much shorter period of
time (nean 18.7 11.6 minutes, nedian 15 mnutes) than the above referenced
instruments. It can be used by clinicians, after a brief training session.
Lay interviewers reqw re rmre extenswe training. INTERVIEW In order to
keep the int er st jo 7 displ |n| %ﬁlscloégl eNo Ingu:htprtm JeJﬂennnFH iaﬁcnt t hat you wi Il
conduct a cli nlaﬁﬂjﬂmalerﬂaﬁdfshidsSwtvbe%@topﬂhtgmﬁbﬂ@en@iI’UCt ured than usudls> with very
precise questi & m&’a%ﬁmd@,ﬁfﬁﬁﬁ  predshanimivhi ch require d yes or no
answer . GENERAL @R vin Theephdlie 3 4nd vihs wpwwwvwmﬂms identified by
letters, each CAfEEepbRdBgDoms 3gn0oat oderag SALEIQL ¥ arioy Ay t hE “begi nni ng of
each di agnost i ¢maiE) goddes el oot 1t DY Chiatitot otk ot sopeansl U e) screeni ng

unmarme

question(s) cordiaspenthti Gorisi@ sdx e ammenty ¢ PTPRFT BT the di sor der® are

presented in a’ﬁ?"’ﬁ&éﬂ@;%m o Bty B Gl BN} Bt GGROST i € box(es)

permt the cli mercqerar@rtbeow*ﬁqateg mmae-vtg(?eegheﬁmghmsagm@stl c criteria dre net.

. - that they are completely is
CONVENTI ONS: refationships, :living alone and making no effort to Ser\fra tSubjer:tfprefers no °°;‘ta‘:;w'ge°' s
initiate contacts with family or members of the IS hostile toward family or significart others

opposite sex.

Have you been having any problems with your
(family, spouse)?

How wou/c;' you fes! about visiting with your (family,
parents, spouss, stc.)?

Relationships with Friends and Peers
Subjects may also be relatively restricted in their No Inabitity to Form Close Friendships 0 ss3

relationships with frlends and peers of either sex. ] - ! .
They may have few or no friends, make little or no Questionable Inability to Form Friendships 1
effort to develop such relationships, and choose to Mild, But Definite Inability to Ferm

spend all or most of their time alone. Friendships 2
. T Moderate: Subject able to interact, but ‘
?
Have you been spending much time with friends? sees friendsfacquaintances only two to
three times per month 3

Do you enjoy spending time alone, ar would you
rather have more fiends? Marked: Subject has difficulty forming
. and/or keeping friendships. Sees
' ' friends/acquaintances only one to two

times per month 4
Severe: Subject has rio friends and no-
interest in developing any social ties 5
Global Rating of Anhedonia-Asociality o
The global rating should reflect the overall severity No Evidence of Anhedonia-Asociality 0 ss»2
of the anhedonia-asociality complex, taking into . . .
account the norms appropriate for the subject's g;‘ggﬁgaue Evidence of Anhedonia 1
age, sex, and family status.
Mild, But Definite Evidence of Anhedonla-
Asociality 2
' Moderate Evidence of Anhedonia-Asociality 3
Marked Evidence of Anhedonia-Asociality 4
Severe Evidence of Anhedonia-Asociality 5



Sentences witten us " normal fonts should be read exactly as witten to
the patient in order to standardi ze the assessnent of diagnostic criteria
Sent enceswonrattmesssn a CAPlI TALS a shoul d not be read toPChaSp@bioenarz They
are instructions for the interviewer 16b assist in the scoring of the

di agnostic algorithms. Sentences witten in a bold " indicate the tine
frame bein nvesti gated. The interviewer should read themas often as
necessary R@gt curring during the tine franme indicated should
be consid Egﬁe responses. Answers with an arrow above them
(se) indi cate that one of the criteria necessary for the diagnosis(es) is
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ternms ar eAs &pdumbia SulpjdeSeyprityRqtingtSvale; Baseline ¥igitr shoul d read only those
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in coding the responses. The eater shoul d ask for exarrpl es when necessary,
t 0 ensur e acculAEaRRNRE: R o 1 e i'luraged to ask for

clarification <mm§g%mm¢mwmwmsmmgm~cl ear. The clinician
shoul d be sure eal et 0 nensi on _of _the guesti tddal taken i nto account by

the patient (f<”"';u.,,.n.., b Sent B pame b reavency s (Severi ty, and/ or
al ternatives). "$'“ , QB Letter accounted for by gfi*8tjgani c cause or by the
use of al cohol drugs_shoul d not be coded—pesitivedin the IviI.N 1, The
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MI.N 1. Plus hag~eueetpomg: &Mwmmmsmmga‘t“é”“tﬂ‘ré@ [®sues. For any
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| nt ernati onal Neyx ¢ i x A eW, T , A, MAJOR DEPRESSI VE
EPI SODE (. ? VENS <S@er=rer e magﬂ e BORES, (] E NO I N ALL DI AGNOSTI C
BOXES, AND MOVEs=EGYEE REXT N Ey A Fave you” bewmeonsi st ent |y depr essed
or down, nost gfcpdre e near |l yNOYES every day,| foi tthe past two weeks?
A2l n the past {wo WeeksS, have you been nuch less. interested in nost things
or NOYES




Much |l ess able to enjoy the things you used to enjoy nost of the tine?

Al OR Ai COCED YES? .NOYES A3Over the past two weeks,
_ a Was your appetite decrease@coruseorenesased
nearly every day? Did your wei ght NOYE® " decrease or increase w thout

depr essedwonoimipgser est ed:

trying intentionally (i.e.,

by 5% of body wei ght or 8 Ibs.

IS
when you felt

or 13.5 kgs.,

for a 160 1R,/ 70 kg. person in a month)? IF YES TO EI THER CODE YES. b Did

you have A early every night (difficulty falling asl eep,
waki ng up Gs me of the night, early norning wakening or

sl eepi ng excessively)? ¢ Did you talk or nmove nore slowy than nornal or
were you fidgety, restlessNOYES or having trouble sitting still al nost

every day? d Did you feel
D d you feel

difficulty concentrating or

you repeat edl y cQRsbid8hic

tired or without energy al nost every day?NOYES e
wort hl ess or guilty al nost every day?NOYES f Did you have

maki ng deci si ons al nost every day?NOYES g Di d
Wt SEbselink, @6dtingddi Ci dal ,cs@@gs W sh that you

ewriarg!a
wer e dead?NOYES ARE 5 OR MORE ANSVEERS (Al- A3) CODED YES? NOYES* MAJOR
DEPRESSI VE EPI SODE. _CLRRENT | E_DA HAS NI R-REPRESS| VE EP| SCDE
CONTI NUE TO A4, HOERMRNESEfi3gh Sl L your lifetine
- The following fealures id be rat wﬂ%res the most severs ype of idsaticn (le., 1-5 from abovs, ’
di d you have Ot [ me shed ehss beaitro V@ Gne @/Fre VFTBAERe Tk ayiou felt NOYES
1 MST H
depressed or unijn¢semesied C’frmr{gg)cf things. —and_ st| qf=.t he probl ens we
H P | = 1 b "
just tal ked abolige—Drd—yoU ever fave an i nterval of [af, [§ast 2 nonths
H t h. ad ough . S h
wi t hout any de pr’é’%ﬂﬁgﬁﬁw‘aﬁﬂa)ﬁﬁi‘fwéﬁ Gesim@fwect Mb@F @stanbet wegdn_2_epi sodes of
. L 3 y : -
depr essi on? NOYES KSR DEPRESSHVE—EPH-SCPE—RECURRENT— 176
Whi h the thoughts, how I do they last? ’
(1§'l,=mnga-v?ew :ec:nudgs or mi:::’te:" 9 Y (4) 4-8 hours/most of day CSMSIDUR
2) Less than 1 hour/some of the time (5) More than 8 h P cor
3) 1-4 hours/a lot of time
Controliability
Could /can you stop thinking about killing yourself or wanting to die if you want to? §
(1) Easily able to control thoughts (4) Can control thoughts with a lot of difficulty CSMSICTL
(2) Can control thoughts with little difficulty (5) Unable to control thoughts
(3) Can control thoughts with somae difficulty (0) Does not aftempt to control thoughts
Deterrents
Ara there things - anycne or anything (e.g. family, religion, pain of death) - that stopped you from wantng|
“ {'I?D:t’ ac!lr:‘g:nﬁ iLte "s;o d you !rt;n'\ feide?
¢ )atterenrﬁl:g s:lc;le  stoppedy " (4) Detarrents most fikely did not stop you CSMSIDTR
2) Deterrents probably stapped you (5) Deterrents definitely did not stop you
Eaf Uncertain that deterrents stopped you (0) Does not apply; wish to die only
Reasons for ldeation
What sort of reasons did you have for thinking about wanting to die or klllle)q yourself? Was It to end the
pain or stop the way you were feeling (In other words you couldn't go on living with this pain or how you
were feeling) or was it to get jon, r ngeorar jon from others? Or both?
(1) Completely to get attention, revenge or a feaclion (4) Mostly to end or stop the pain (you couldnt go on
from others. living with the pain or how you were feeling)
(2) Mostly to get attention, revenge or a reaction (5) Completely to end or stop the pain (you couldnt
from others. go on [iving with the pain or how you were CSMSIREA
(3) Equally to get { g a {eeling).
trom others and to end/stop the pain.




(msh- RGACEPT Appendix 11. M N International Neuropsychiatric Interview,
conti nued MAJOR DEPRESSI VE EPI SODE W TH MELANCHOLI C FEATURES (optional) (*.
MEANS GO WO 20t9R360GNOSTI C BOX, Cl RCLE NO, AND MOVE TO PHE/USENE/0MIDILE) | F
VE PATI ENT CODES POSI TI VE FOR A CURRENIT MAJOR DEPRESSI VE EPI SODE (A3 =
YES), EXPLORE THE FOLLON NG AS a Du-ngthe nost severe 'period O the
current depressive episode, did You | oss al nost conpletely Your ability to

enj oy nea yi hi '—. .. b During the nost severe period of the
current degry E;#& ﬂgu | ose your ability to respond to things that

previ ously gave you pleasure O cheered You up? ;. " ' ' .. |IF NO Wen
sonet hi ng good happens does it fail to make You feet bitter, even
tenporarily? ,.. IS EI THER A5st OR A5b CODED YES?NO YES A6Over the past

two week period, when you felt depressed and uninterested: a Did you feel
depressed in a way that is different fromthe kind of feeling you

experi ence when soneone close to you dies? b Did you feel regularly worse
in the norning, alnost every day? ¢ Did you wake up at |east 2 hours before

the usual tine eni g haye i cul etting back to sl eep,
al nost every da§ 'ﬁwaémﬂécgfﬁbgﬁ‘ S 'qéﬁﬁT%twﬁ%Eg RETARDETFON OR
- Ol O ’- 1O O ‘

HiIeRs f Did you feel

LT Vnaf the situation?

excessive QUIltA&Jm;‘f
ANSVEERS CCDED

otenjiallyze!
42§

NO YES NO YES
YES? NOYES

with the act, then it can be considered an actual sulc de anempt There does not have fo be any infury orharm
just the potential for injury or ham. If person pulls trigger while gun is in mouth but gun is broken s0 no Injury
results, this is considered an attempt.
Inferring Intent: Even if an individual denies intent/wish to die, it may be inferred clinically from the behavior or
circumstances, For example, a highly lethal act that is clearly not an accident so no other intent but suicide can
be inferred (e.g. gunshot to head, jumping from window of a high floor/story). Also, if someone denies intent to
die, but they thought that what they did could be lsthal, intent may be inferred.
Have you made a suicide attempt? Total # of
Have you done anything to harm yourself? aftempts .
Have you done anythlng dangerous where you could have died?
What did you do .
Didyou______ as a way to end your life? CSACTN
Did you want to die (even s little) when you ? SACTN
Were !OU tryln%!o end your life when you ?
Or did you think It was possible you could have died from ?
Or did you do it purely for other reasons / without ANYIntentlon of kil ing yourself
Ilke o relleve stress, feel better, get sympathy, or get g else to h y?

jor without sulcid | intent) e
If é“ desaribe: - CSNSSI

SACTDES Yes
Has Subject engaged in Non-Suicidal Self-Injurlous Behavior? D D
: g

CSACTTATT

interrupted Attempt: Yes
When the person is interrupted (by an outside circumstance) from starting the potentiafly self-injurious act (if not

for thal, actual attempt would have occurred). D D
Overdose: Person has pills in hand but is stopped from ingesting. Once they ingest any pills, this becomes an

attempt rather than an interrupted anempt. Shoating: Person has gun pointed toward self, gun is taken away by CSINTATT

else, oris d from pulling trigger. Once they pull the trigger, even if the gun fails to

fire, it is an attempt. Jumping: Pemon is poised to jump, is grabbed and taken down from ledge. Hanging: Person
has noose around neck but has not yet started to hang - is stopped from doing so. Total # of
Has there been a time when you started to do something to end your life but sc or i pted
something stopped you before you actually did anything? CSINTN
If yes, describe:

CSINTDES
Aborted Attempt: Yes No
When person begms to take steps toward makmg a suicide attemplt, but stops th tves before they actuall
have engaged in any self-destructive beh ples are similar to interrupted attempts, except that the 1
individua} slnps him/herself, instead of being stopped by something else. CSABTATT!
Has there been a time when you started to do somethmg to try to end your life but you ;_' 1al# of

stopped yourself before you actually did anything? :b neg

i yes, describe: Csx BTN

- CSABTDES
Preparatory Acts or Behavlor . .

ly making a suicide attempt. This can Include anything beyond a Yes No

verballzatlon orthought, such as bling a specific methad (e.g. buying pills, purchasing a gun) er preparing
for ane's death by suicide (a.g. giving thlngs away, writing a sulcide note). s qd
Have rou taken any steps towards making a sulclde attempt or preparin ?to kill yourself (such e
as collecting pllls, getting a gun, glving valuables away or writing a sulcide note)? CSPREP
If yes, describe:

CSPRPDES

Suicidal Behavior: -
Suicidal behavior was present during the assessment period? CSSUICID Di D
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DYSTHYM AvVO 2012/099836 (PP" MEANS: CO TO THE DrAGNSSNkG2E30K,

Cl RCLE NO, AND MOVE TO THE NEXT MODUu& | F PATI ENT'S SYMPTOMS CURRENTLY
MEET CRI TERI A FOR MAJOR DEI HESSI VE EPI SODE, DO NOT EXFLORE TH S MODULE-
131Have Yo.u.feli.sad, | ow or depressed nost of the tine for the | ast

t W. year k4 t fi iod interrupted by your feeling OK for two
nont hs or }@S E ring this period of feeling depressed nobst of
the tine: a D| d your appetite change significantly?NOYES b Did you have
troubl e sl eeping or sleep excessivel y?NOYES ¢ Did you feel tired or w thout
ener gy?NOYES d Did you | ose your self-confidence?NOYES Did you have
troubl e concentrating or meki ng deci sions?NOYES f Did you feel

hopel ess?NOYES 0- ARE 2 OR MORE B3 ANSWERS CODED YES?NO YES 54Did the
synpt ons of depression cause you significant distress or inpairNOYES your

ability to functj Qliide o0& Ot her dggortant way? 1S
B4 CODED YES? N&&@b'aﬁﬁ}wnﬁ %% et etk eralR O |

Actual Lethality/MedIcaIDamage ] Enter Code

0. No physical damage or very minor physical damage (e.g. surface Enter Code

scratches).

1. Minor physical damage (e.g. lethargic speech; first-degree burns; mild
bleedlng spralns)

dil tion needed (e.g. conscious but
sleepy somewhat responsive; second-degree bums; bleeding of major
vessel) 3

3. Moderall severe lcal d . ! f ion and fikely "

i ( 9. & with intact, third-degree | CSMRAAL | CSMLAAL | CSIFAAL
burns !ess lhan 20% of body; extensive blood loss but can recaver; major
{ractures),

4, Severe physical damage; medical hospitalizalion with Intensive care
required (e.g. comatose without reflexes; third-degree burns over 20% of
bady; extensive blood loss with unstable vital signs; major damage to a
vital area).

8. Death

Potential Lethality: Only Answer If Actual Lethallty-o EnterCods | EnterCods | Enter Code
Likely lethality of actual ifn {the g
examples while having no actual ical ¢ had p | for vary
serious lethality: put gun In mouth and pulled the trigger but gun falls to fire
80 no medical damage; laying on train tracks with oncoming train but pulled
away before run over).

0 = Bahavior not likely to result in njury
= Behavior fikely to result in injury but not likely to cause death ]
2 Behavior likely to result in death despite available medical care CSMRAPL | CSMLAPL CSIFAPL




Appendi x 11. M N International Neuropsychiatric Interview, continued C

SU CIDALITY In the past nonth did you: Points O Think that you woul d be
better ofwodemd9sssewi th you were dead? NO YES 1 O Want pco/usarioynaz sel f ?
NO YES 2 C3 Think about suicide? NO Y& 6 C4 Have a suicide plan? NO YES 10
C5 Attenpt suicide? NO YES

(TARGACEPT

B. Columbia Suicide Severity Rating Scale - Since Last Visit

This scale is nearly identical to the scale for the baseline visit, and will not be reproduced
here.



10 In your lifetine: C6 Did you ever nake a suicide attenpt? NO YES 4
| S AT LEAST 1 OF THE ABOVE CODED YES? | F YES, ADD THE TOTAL NUMBER OF

PO NTS FQROBHE/MBNSYERS ( Cl- C6) CHECKED YES AND SPECI FYPCIHEShEYRR14TE

SUI CI DE RI SK AS FOLLOWE: NOYES SUI Cl D& RI SK CURRENT  1-5 points Lowd 6-9
points Moderate C > 10 points H ghd WO 2012/ 099836PCT/ US2012/ 021472 173
(aRGACEPT Appendi x 11. M N International Neuropsychiatric Interview,

conti nued PI SODE (1.1. MEANS: CO TO THE DI AGNCSTI C BOXES,
Cl RCLE I | C BOXES, AND MOVE TO THE NEXT MODULE) D3I F DI b
OR D2b YES: EXPLORE ONLY CURRENT EPI SODE, OTHERWSE IF D I1b AND D 2b NO
EXPLORE THE MOST SYMPTOVATI C PAST EPI SODE During the tinmes when you felt

hi gh, Ml kpgﬁmﬁﬁ‘ ?{:%mﬂntelrﬁmgl'tgrxaﬁtf ll\l%undoipgyéﬁloa%ic Interview
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a Feel that you could do things others couldnt do, or that you were an
especially inportant person? b Need |l ess sleep (for exanple, feel rested
after onlwoaof>asseurs sl eep)? ¢ Tal k too nuch without etCwoaseego2rr2so fast
that people had difficulty understandshg? Have racing thoughts? Becone
easily distracted so that any little interruption could distract you?
Become so active or physically restless that others were worried about you?
Want so m pl easurabl e activities that you ignored the risks
or conse g@%@gﬁ?% spendl ng sprees, reckless driving, or sexual
|nd|scret|ons?ARE3CRNLPE ANSWERS CODED YES (R4 OR MORE if DI a IS
NO (I'N RATING PAST EPISODE) OR IF Dib I'S NO-(I N RATI NG CURRENT EPI SCDE)) ?
NO YES NQ\piendNQ 1YMENITh ¢t toaMESrdBy YRSt ridntdESiew, cddOnEdS 174 r aRGACEPT
Appendi x 11. M Nt International Neuropsychiatric interview, continued D4Did
t hese synpt ons Iast at_| east a week and cause significant problens at

hone, NOYES af*sir% —at—seh8OT"=8F. were—yot—hospi t al i zed for

t hese probl epknd P SODE‘EXPEO?ED“VVA&M»-,@@& f:| TTOVATI T C VAW EPI SODE

EPI SCDE ISM«'@@EDNO?" BV} E THETEPRSODE | S—CURRENF-OR PAST. |S D4
CODED YES? S ' AST WO

2012/ 099836PCT/ US2012/ 021472 175 gﬁg%&% Apendi X 11. MMN" I nternational
Neur opsychi at ric | n%ner\gl)l ew, continue -‘%ANI C D SCRDER '

MAJOR DEPRESSIVE B’ISODE Current (2 weeks) 296.20-296.26 Single

Recurrent 296.30-296.36 Recurrent F33 x
MDE WITH MELANCHOLIC FEATURES Current (2 weeks) =] 296.20-296.26 Single F32x
Opticnal | 296.30-296.36 Recurrent F33x
B DYSTHYMIA Current (Past 2 years) =} 3004 F341
C SUICIDALITY Cuurrent (Past Month) =}
Riskce OLow O Medium DO High
D MANIC EPISODE Current a 296.00-296.06 F30x-F31.9
Past [}
HYPOMANIC EPISODE Current =] 296.80-296.89 F31.8-F31.9/F34.0
Past o
E PANIC DISORDER Currcnt (Past Month) [w] 300.01/300.21 F40.01-F41.0
Lifetime o
F AGORAPHOBIA Current a 300.22 F40.00
@ SOCIAL PHOBIA (Social Anxiety Disorder) Current (Past Month) [} 300.23 F40.1
H OBSESSIVE.-COMPULSIVE DISORDER Current (Past Month) [w] 300.3 F428
I POSTTRAUMATIC STRESS DISORDER Current (Past Month) [m] 309.81 . F431
Optional
¥ ALCOHOL DEPENDENCE Past 12 Months o 3039 FlO.x
ALCOHOL ABUSE Past 12 Months o 305.00 F10.1
K SUBSTANCE DEPENDENCE (Non-alcohol) Past 12 Meaths w] 304.00-.50/305.20-.50 FI11L1-F18.1
SUBSTANCE ABUSE (Non-alcohol) Past 12 Months =] 304.00-.90/305.20-.90 F1L1F19.1
L PSYCHOTIC DISORDERS Lifetime a 295.10-295.90/297.1/ F20.xx-F2%
Current a 297.3/293.81/293.82/
293.89/298.8/298.%
MOOD DISORDER WITH PSYCHOTICFEATURES  Current a 296.24 F32.3F333
M ANOREXIA NERVOSA Current (Past 3 Months) =] 3071 F50.0
N BULIMIA NERVOSA Current (Past 3 Months) Q 307.51 F50.2
ANOREXIA NERV 0SA, B INGE EATING/PURGING TYPE ~ Current o 307.1 FS0.0
O GENERALIZED ANXIETY DISORDER Current (Past 6 Months) o 306402 F4l1
P ANTISOCIAL PERSONALITY DISORDER Lifetime [a] 3017 F60.2

ggn'onal



(0. MEANS: CIRCLE NO Ire 55,56 anp 117 AND SKIPion) .s; ...... , El a Have
you on nore than one oenasion, had spells or attacks Wen you suddenly fel
ani i ous, Woixgtwompssd, unconfortable or uniaiy, even in siPCuAS2@RS2MNET €
moat. " . " -, people would not feellég hat way? : b bici the Spells peek
Wthin IS M nutes? E2At any tine in the past, did any of those spells or
att acks cone on unexpectedly or occur in an unpredictable or unprovoked
manner ? E d one such attack followed by a nonth or nore of
persiste Eg another attack, or worries about the consequences
of the attack r|ng the wor st spell that you can renenber: a Did you
have ski pping, racing or pounding of your heart? b Did you have sweating or
cl ammy baggschdix VIE MINIQHtetifioakI Ngnrepsy%hiah-iim?erdieﬁi, contimuedave shortness of
Freath or dlfthU|t¥ ?rea;hanO e Did you have a choking sensation or a

unp in your throat?- Did you ressure or disconfort?

Did you have nausea, stonach p9g§¥§%s or geggﬂ% giarrhea’> h Did you feelg
di zzy, unst egdy—tTgitieaded or Tarnmtz 1 O d tnlngs arou‘gggﬁﬁrﬁ'ﬁﬂ

strange, unr gabi ﬁm espﬂbﬁdunmwwg ﬁ% Qtﬁﬂ’m‘ﬁ%@d swiof or
det ached from,,{aaaﬁ .1o,myt& urld@ alth Wi@bbfatiod 6 Gi)intervie mefreenasmtshatesswwwere | osi ng
T

cont ol or giiHmeratie epk g3 ey :r“;f:g YRR you have

tingling or mhﬂm She Suiny your you have hot flushes or
chills? ESAREL BCOIH E3, AND 4 OR MORE E4 ANSMERS CODED YES? | F YES TO ES,
SICP TO ET ESI an:E;SxoﬁepNthuvAREbnAN%ssmmﬂ&N@\AER@mma\fEﬂiﬁw‘ﬁHENtthlhoP TO FI .

El n the past noFersbes=g s PrsgEt et paegRREm RSt ¥8FY° T2 or nore)

foll owed by peesiLstmnt: fear of haV|n% anot her attack?
The M.IN.L is divided into modules identified by leiters, each corresponding to a dmnostlc category.
+At the beginning of each diagnostic module (except for psychotic disorders module), screening question(s) corresponding to
the main criteria of the disorder are presented in a gray box.
+At the end of each module, diagnostic box(es) permit the clinician to indicate whether diagnostic criteria ere met.

CONVENTIONS:
Sentences written in « normal font » should be read exactly as written to the patient in order to standardize the assessment of

diagnostic criteria.

" Sentences written in « CAPITALS » should not be read to the patient. They are instructions for the interviewer to assist in the
scoring of the diagnostic algorithms. .

Sentences written in «bold » indicete the time frame being investigated The interviewer should read them es often as
necessary. Only symptoms occurring during the time frame indicated should be considered in scoring the responses.

Answers with an arrow above them (w) indicate that one of the criteria necessary for the diagnosis(es) is not met. In this
case, the interviewer should go to the end of,the module, circle « NO» in all the diagnostic boxes and move to the next

module.

When terms are separated by a slash (/) the interviewer should read only those symptoms known to be present in the patient
(for exemple, question H6).

Phrases in (parentheses) are clinical examples of the symptom. These may be read to the patient to clarify the question.

RATING INSTRUCTIONS:

All questions must be rated. The rating is done at the right of each question by circling either Yes or No. Clinical judgment
by the rater should be used in coding the respanses. The rater should ask for examplcs when necessary, to ensure accurate
coding. The patient shou!ld be encouraged to esk for clarification on any question thet is not absolutely clear.

The clinician should be sure that each dimension of the question is taken into account by the patient (for example, time
frame, frequency, severity, and/or a.hematwa)

Symptoms better accounted for by an organic cause or by the use of alcohol or drugs should not be coded positive in the

MJINL The M.LN.L Plus has questions that investigate these issues.

For any questions, suggestions, need for a training session, or information about updates of the MIN.L, pleasc contact :

David V Shechan, MD,, MB.A. Yves Lecrubier, MD. / Thierry Hergueta, MLS.
University of South Floida INSERM U302

Institute for Research in Psychiatry Hépital de1a Salpétritre

35135 East Flctcher Avenue 47, boulevard de 'Hépital

Tampa, FL USA 33613-4788 F. 75651 PARIS, FRANCE

td :+1 813 974 4544; fax : +1 813 9744575 tel : 433 (0) 142 16 16 59; fax : +33 (0) 1 458528 00
¢-mail : dshechan@hscusf.edu ¢-mail ; hergucts@ext jussieufr

MJINI. 5.0.0 (uly 1, 2003)



*- NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO YES NO
YES NO YES NO YES NO YES NO YES NO YES PAN Cl ESCRDER UME NO YES

LI U TEDSAVBBOR/08343bICEELI FI TI ACI T NO YES [' AMC Or SCRDER @URRISHIN 2/011462

" ORGACEPT Appendi x 11. M N I nternatitgal Neuropsychiatric Interview,
continued F. AGORAPHOBI A FlI Do you feel anxious or uneasy in places or
situations where you m ght have a panic attackNOygs or the panic like
synpt ons Gﬁi&@ét ut, O where help mght not be avail able or
escape m (E?f 'iZﬁst | ate being in a crowd, standing in a line
(queue), . when You tee al one away from honme or alone at haMe, or when
crossing abridge traN;eling in a bus,:train or Car? .,. WF 1 = NO C RCLE
NO DT F2. AppkndixylduMIdE Interegionsl Newad psyclsiagric Imterhietvhedntipoed avoi d t hem or

suffer through them or need a conpanion to face then? NO YES AGCRAPHCSI A
CO/EN! * | S F2 ( CURRENT FPRESSHEFFIRPPENd 1S 517 (CURRENT PANI C
Dl SORDER) CODED@YES?: cb irndvidendsichdRiRizhENoAGCIRARMERE, AY ot MG and
Al - Have you been consistently depressed or down, most of the day, nearly NO YES
every day, for the past two weeks? KN
A2 Inthe pasttwo weeks, have you been much less interested in most things or . NO  YES
- much less able to enjoy the things you used to enjoy most of the time? . S
.- IS A1 OR A2 CODED YES? _ SR __NO : YES:. -
A3 Over the past two weeks, when you felt d epressed or uninterested:
a Was your appetite decreased or increased nearly every day? Did your weight NO YES *
decrease or increass without trying intentionally (i.c., by £5% of body weight
or 38 [bg. or 3.5 kgs., for a 160 1b./70 kg. person in a month)?
IF YES TO EJTHER, CODE YES.
b Did you have trouble sleeping nearly every night (difficulty falling esleep, weking up NO YES
in the middle of the night, early moming wekening or sleeping excessively)?
¢ Didyou talk or move more slowly than normal or were you fidgety, restless NO YES *
or having trouble sitting still almost every day?
d Did you feel tired or without energy almost every day? NO YEs
¢ Did you feel worthless or guilty almost every day? NO YES
f Didyou have difficulty concentrating or making decisions almost every day? NO YES
g Did you repeatedly consider hurting yourself, fee! suicidal, or wish that you were dead? NO YES
. NO YES *
ARE 5 OR MORE ANSWERS (A1-A3) CODED YES?
MAJOR DEPRESSIVE
EPISODE, CURRENT
TP PATIENT HAS CURRENT MAJOR DEPRESSIVE EPISODE CONTINUE TO A4,
OTHERWISE MOVE TO MODULE B:
-
A4 a During your lifetime, did you have other periods of two weeks or more when you felt NO YES
depressed or uninterested in most things, and had most of the problems we just talked about?
NO YES

b Didyou everhave an interval of at least 2 months without any depression
and any loss of interest between 2 episodes of depression? MAJOR DEPRESSIVE
EPISODE, RECURRENT




| S E7 (CURRENT PANI C DI SORDER) CODED YES? |S F2 ( CURRENT AGORAPHOBI A) CODED
YES end IS ES (PANI C DI SORDER LI FETI ME) CODED NO? 177 ORGACEPT Appendi x

11. M N wotzermmpssenal Neuropsychiatric Interview, contiPoTAS26G2/05@C AL

PHOBI A (Soci al Anxiety Disorder) (.7?1KMEANS | COTO THE DI AGNOSTI C BOX,

Cl RCLE NO AND MOVE TO THE NT MODULE) G In the past Month, were you fearful
or enbairaSi ed bei ng Wat ched, being the focus O ettentinn, or fearful O
bei ng hy | udes things |ice speaking as public eating in
Public | EEP%;I ting while soneone wirichea,' or being in social
situations. ", so- S at- @Is this fear excessive or

unreasonabl e?NOYES 0 G3Do you fear these situations so nuch that you avoid

t hem or ?ﬁ&fdulflr oINTEMES tidRaNR euzd Pychiatriv Entéreiet, domtinued your normal work
or social functioning or cause you significant distress? NOYES SOCI AL

PHOBI A (Seel s, Ana*, Dirarder) CURRENT 178 (aRGACEPT Appendix 11. M NI
I nt ernati onal Neuropsychi atric Interview, continued

MAJOR DEPRESSIVE EPISODE WITH MELANCHOLIC FEATURES (optional)

(* MEANS: GO TO THE DIAGNOSTIC BOX, CIRCLE NO, AND MOVE TO THE NEXT MODULE)

IF THE PATIENT CODES POSITIVE FOR A CURRENT MAJOR DEPRESSIVE EPISODE (A3 = YES), EXFLORE THE FOLLOWING:

AS a Dunng d:e most severs penod of the current depressxve epxsode, dxd you losc n.!most S - NO Y'F.S
’ ”complett]y your nbxhty to en_;oy nearly evemhmg? ’ - . . ’ o

b Dunng the most severe pcnod of the currenl depresswe epxsod : NO' Y]E‘S .
(didyoun lose your ability.to respond to t.hmgs thax pnvxously. e ST
you plcasure, or chéered you up? - T -
¥ NO When somethmg good happens does |t fml to make you feel betlﬂ', even tempomrily? L
xs,mu:og_x\sp CODED_Y_ES?,, ’ RS ~ NO  YES
A6 Over the past two wedk period, when you felt depressed and uninterested:
a Didyou feel depressed in a way that is different from the kind of feeling NO YES
you experience when someane close to you dies?
b Did you feel regularly worse in the morning, almost every day? NO YES
¢ Did you wake up-at least 2 bours before the usual time of awekening and NO YES
have difficulty getting back to sleep, almost every day?
d IS A3c CObED YES (PSYCHOMOTOR RETARDATION OR AGITATION)? NO YES
e IS A3z CODED YES FOR ANOREXIA OR WEIGHT LOSS? NO YES
f Did you feel excessive guilt or guilt out of proportion to the reelity of the situation? NO YES
NO YES
ARE 3 OR MORE A6 ANSWERS CODED YES?
Major Depressive Episode
with
Melancholic Features
Currerd




H. OBSESSI VE- COMPULSI VE DI SORDER (*. Auni A NO MEANS: CO TO THE DI AGNCSTI C
BOX, CI RCLE NO AND MOVE TO THE NEXT MODULE) In the past nonth, did You do
sonet hi ngvoepeavessky Wtli Ont being able to resist doi ngcirtus2éizioer4rashi ng
or Cleaning eXCeisively, counting or 1¢thecki ng things over and over or
repeating, Collecting, arranging things, or other superstitious rituals? -
IS H3 OR H4 CODED YES? HoDid you recogni ze that either these obsessive

t hought s C Lve behaviors were excessive or unreasonabl e? go-
NO YES *- %A i 7It-hese obsessi ve thoughts and/ or conpul sive
behaviors significantly interfere with your normal routine, occupational
functioning, usual social activities, or relationships, or did they take
nor e t ham gpeadikqur VENT dyternatiéRalNAEHRT ciippizildiexviéd, cobtihied nt er nat i onal

Neur opsychiatric Interview, continued |I. POSTTRAUVATI C STRESS DI SORDER
(optional) ("0. MEANS CO TO THE DI AGNCSTI C BOX, CI RCLE NO, AND MOVE TO THE
NEXT MODULE) : Have Yeni.ever experienced or Wtnessed O had to deal with
an extrenely tifuntatie -... .evanDYSHAYMiAc| uded actual or threatened
death or serious injury to you or Soneope 2 ek AMPI LI CE litici CEVELilS
| NCLUDE: CDETS, SEXUL &X‘ﬁﬁ\?ﬁé?}f&l‘_‘f“”."”"A S%DI % {)ég\mTERR%%I ST AT, PAcK, . BEI NG
HELD HOSTAGE ™ RIENRRPIRIG “FFRE™ I SCVERRIG =% "BAIY. ' SgDDEI 2 DEATFI OF

SOVEONE cu_ogg;;TQWy?‘%y A ay@@&m%?ga,;dyg;[y%e;g%%gﬂir.R. . 12 Did you respond

Wth intense fear. helpreseness or hortor? 13Dari ng the paSt gonth, have
You re- exper §,enGed lA@u Mol o Bunflixsd sl ddag VY (Mel t nas s eans, intense

reCol I ections, flashbacks O phe\ési cal ,reactions)? "’
B3 During this period of feeling depressed most of the time: )

a Did your appetite change significantly? NO YES
b Did you have trouble sleeping or sleep excessively? NO YES
¢ Did you feel tired or without energy? NO YES
d Did you lose your self-confideace? NO YES
¢ Did you have trouble concentrating or making decisions? " NO YES
f Didyou feel hopeless? NO YES
-
ARE 2 OR.MORE B3 ANSWERS CODED YES? NO YES
-
B4 Did the symptoms of depression cause you sigaificant distress or impair NO YES
your sbility to function at work, socially, or in some other important way?
NO YES
1S B4 CODED YES?
DYSTHYMIA
CURRENT




14l n the past nonth: a Have you avoi ded thinking about or tal king about the
event ? b Have you avoided activities, places or people that rem nd you of
t he eventworotdzeessyou had troubl e recalling some inport aot/ysasiz/oefs7nhat
happened? d Have you becone nuch | esg97i nterested in hobbies or soci al
activities? Have you felt detached or estranged fromothers? f Have you
noticed that your feelings are nunbed? Have you felt that your life wll
be shorte r that i1l die sooner than other people? ARE 3 OR MORE
14 ANSV\EI%I%G&@?EO#I#“M past nonth: a Have you had difficulty

sl eepi ng? " re you especially irritable or did you have outbursts of
anger? c¢ Have you had difficulty concentrating? Wre you nervous or

const ant E)&%ﬁdypw.mmrlﬂi%méfﬁfnﬁl N&itopehiattriSntérvliedd dortfimed OR MORE 15
ANSVEERS D YES? 16During the past nonth, have these probl ens _
significantly interfered with your work or social activities, or caused
significant distress? NOYES POSTTRAUVATI C STRESS DI SORDER CURRENT 180

r aRGACEPT Appendi x 11. M N | nter gasuromhrLidgur opsychiatric I nterview,
continued J. ALCOHOL ABUSE AND DEPENDENCE (O MEAN& CO TO DI AGNCOSTI C BOXES,
Cl RCLE NO ES BOTH AND M OW TO THE NEXT MODULE) =0! J1lin the past 12 nouths,

ast month d

have You had 3 of "HBr& al' €6hol i ¢ drinks within aNOYES 3 hour pseekit! on 3

i i dead? NO
Oor nore occ ag‘ 0 n'gqu that you would be better off dead or wish you were de
C2 Want to harm yourself? NO YES 2
C3 Think about suicide? NO YES 6
Cc4 Have a suicide plan? NO YES 10
[e2) Attempt suicide? NO YES - 10
In your lifetime:

Cé Did you ever make a suicide attempt? NO YES 4

IS AT LEAST 1 OF THE ABOVE CODED YES? NO YES

. SUICIDE RISK
IF YES, ADD THE TOTAL NUMBER OF POINTS FOR THE ANSWERS (C1-C6) CURRENT
CHECKED ‘YES® AND SPECIFY THE LEVEL OF SUICIDE RISK AS FOLLOWS:
1-Spoints Low 0

6-9 points Moderate 0
> 10 points High a




J2In the past 12 nonths: a Did you need to drink nore in order to get the
sane effect that you got whenNOYES you first started drinking? b Wen you
cut down wo 2drzaehs3ag di d your hands shake, did you sweatrCorusb@elo2zag:t at ed?
Di dNOYES you drink to avoid these synptons or to avoid bei ng hungover, for
exanpl e, "the shakes", sweating or agitation? IF YES TO El THER. CODE VES. c
During the tinmes when you drank al cohol, did you end up drinking nore

t hanNOYES I fg\ﬁ@g you started? d Have you tried to reduce or stop
dri nki ng d?NOYES On the days that you drank, did you
spend substantial tinme in obtaini ngNOYES al cohol, drinking, or in
recovering fromthe effects of alcohol? f Did you spend | ess tine worKking,
enj oyi ng Apbdridés 11. MINIdntegnatidanal NeuropsyMBES bderyieve corftinpedur dri nki ng?
Have you continued to drink even though you knew that the drinking
causedNOYES you health or nental problenms? ARE 3 OR MOREJ2 ANSWERS CODED
YES? | F YES, SKIP 13 QUESTIONS, CIRCLE NN A I N ABUSE BOX AND MOVE TO NEXT
Dl SORDER. DEPENDENCE PREEI\/PTS DAgD3O) P@NIQES‘SORIECO—IC]_ DEPENDENCE CURRENT

nore than once_when vnu had ot hpr responsi bil |t|pq ut :rhnnl _at work or

at home? Di dpf hi gk mﬁ @.nyoﬁmv@m m&emg»go% YES, ONLY;*% hys cm. seo PR
Buns.) b Were. y.Oxpe ity wmm msgﬂewtn mvlczgﬂge |n ‘any’. s 'uatl on- where you
wer e physically tai&,& °Tﬁg oataked & XavaalBy - OF VI ng*a_car, :ri di ng 'a’pot or bi ke,

usi ng machi nery,m&m: -‘oﬁm&my%%have egal” problems nore than
once because of - By E. FLAHEY oudwamy’em Im@l an arrest of. dlsorderly

conduct ? d Did %ﬁ:ﬁ&éﬁ‘ﬁtﬁ@ ﬁ@fnﬁff‘s'" SEERThough your. dr F nki ng ‘caused
pr obl ens vvlth yms‘rﬁ'#*am"ryyf%‘ﬂmdth*‘?er peopl e’> NO YES NO YES e

:IEYES: . \ .
o b Areyoucurrentlyfeelmg 'up or lugh orfullofeuetgy? o .; CL NO ‘“YES
D2 a ‘Haveyou aver been persxstently n'niable for several days, 50 lha! you o - L ;;: NO . YES

had argumests or verbal orphystcal fights, or shouted at péople’ outsxde .
your fmu]y? Have you or.others noticed that  you have, been more imritable
or over reacted. compared to other people even m smnmuns tha.t you felf

Awere Jusnﬁed?
T b Areyoucurrentlyfeelmgpe'slstemly m-nable? . :. L E . IiO
: ISDhORDZaCODEDYES? - e NO - YES, -
D3 IF D1b ORD2b = YES: EXPLORE ONLY CURRENT EPISODE, OTHERWISE
I D1b AND D2b = NO: EXPLORE THE MOST SYMPTOMATIC PAST EPISODE
During the times when you fdt high, full of energy, or Irritable did you:
a Feel that you could do things others couldn?t do, or that you were an NO YES
especially important person? .
b Need less sleep (for example, feel rested after only a few hours sleep)? NO YES
¢ Talk too much without stopping, or so fast that people had difficulty understanding? NO YES
d Have racing thoughts? NO YES
e Become easily distracted so that any little nterruption could distract you? NO YES
f Become so active or physically restless that others were worried about you? NO YES
8 Want 5o much to engege in pleasurable activities that you ignored the risks or NO YES
consequences (for example, spending sprees, reckless driving, or sexual indiscretions)? -
ARE 3 OR MORE D3 ANSWERS CODED YES NO  YES

(OR 4 OR MORE IF D1a IS NO (IN RATING PAST EPISODE)
OR IF D1b IS NO (IN RATING CURRENT EPISODE)) ?



NO YES NO YES NO N A YES ARE 1 OR MORE 33 ANSVERS CODED YES? ALCOHOL
ABUSE CURRENT 181 ( 1NGACEPT Appendix 11. M N International

Neur opsycowoanramdsat er vi ew, conti nued K. NON- ALCOHOL PSYCHDAGNRNE 4SBSTANCE
USE DI SORDERS (0' MEANS: GO TO THE D174AGNCSTI C BOXES, CI RCLE NO I N ALL

DI AGNOSTI C BOXES, AND MOVE TO THE NEXT MODULE) New | am going to show you
/ read to Yon'it list of street drugs or nedicines. KL i in the Past 12
nont hs, dj f these drugs More than anee, to get high; to

f eel bette éﬁé&%fyour mood? Cl RCLE EACH DRUG TAKEN:. Stinul ants:
anphet am nes, "speed", crystal nmeth, "rush", Dexedrine, Ritalin, diet
pills. Cocaine: snorting, |V, freebase, crack, "speedball". Narcotics:

heroi n, nappeaidine] 1. MIN ddieenativphlNeurbpsyehiatric Imt¢rmizdormntinoediei ne, Per codan,
Darvon, OxyContin. Halludnogens: LSD ("acid"), nescaline, peyote, PCP
("Angel Dust", " peace pi | I "), psilocybin, SIP, "nmushroons", ecstasy, MDA,
or NOM. |nhalants: "glue", et hyI chloride, nitrous oxide ("laughing gas"),
arryl or butyI 'r'n tt{ate gm"@p ers’' ). Mgﬂﬂp&ﬂgpaﬂhohashlsh ohagh"), THC, "pot',

‘grass” RVY=Y:to Kl SMEF at school] dr B GplionpikaliZs@lbr Biése pquaaT ude, Seconal ("reds"),
Val i um Xanax, Li br| um Ativan, Dal mane H%lg%f’o@m bar blél ages M | t own.

M scel | aneous: steroids, nonprescript i GRS eER-Or di € Clrroiod fu  GHB.  Any
ot hers? SPECI FY MOST USED DRUG S):
CHECK ONE BOX ONLY ONE DRUG /'DRUG CLASS HAS BEEN UpEBE—ENEY—HHE MOST USED

DRUG CLASS | S | NyEadkf@el ED. El NO YES
HYPOMANIC EPISODE
SPECIFY IF THE EFISODE IS CURRENT OR PAST.
CURRENT a
PAST O
1S D4 CODED YES? NO YES
MANIC EPISODE
SPECIFY IF THE EPISODE IS CURRENT OR PAST. c a

PAST a




EACH DRUG CLASS USED IS EXAM NED SEPARATELY ( PHOTOCOPY R2 AND R3 AS

NEEDED) 0 b SPECI FY WH CH DRUG DRUG CLASS W LL BE EXPLORED I N THE | NTERVI EW
BELOW | F WBERE/19S36ONCURRENT OR SEQUENTI AL POLYSUBSTANCECDSK2018A0ansi der i ng
your use of (NAME THE DRUG DRUG CLAS® SELECTED), in the past 12 nonths: a
Have you found that you needed | ouse nore (NAME OF DRUG / DRUG CLASS cV,
FCTED) NOYES to get the sane effect that you did when you first started
taking itz mced or stopped using (NAME OF DRUG / DRUG CLASS
SELECTED) i?A ES wi t hdrawal synptons (aches, shaking, fever,
weakness, diarrhea, nausea, sweating, heart pounding, difficulty sleeping,
or feeling agitated, anxious, irritable, or depressed)? D d you use any
drug(s) tAppeadix Mol IitefnativngeNeurnpsychiatriq kntarigwacntinggdpt ons) or so t hat
you woul d feel better? IF YES TO El THER, CODE YES. Have you M en found

t hat when you used (NAME OF DRUG DRUG mass SELECTED), NOYES you ended up
taki ng nore than you thought you woul d? d Have you tried to reduce or stop
t aki ng (NAVE OF DRUG DRUG CLASSESEARICIHSPRBER f ai | ed?NOYES On the days
that you used (rata OF DRUG, PRUG. GkAaswsabk todbm), did you spend

subst anti al ng from
the drug, orgt hl;@,k,bmmammmmem@cuug&hm (dllehRGACEPT Neppeaam x-11. MN

| nt ernati onal - pmmmtﬁw‘" e it e 8w CBTRCt nued: f Did you-.spend | ess
ti me working, el‘lljl Oyllll‘l L ho. lgl es,z ‘or. bel ng with. famly-gr frjends because of
your drug use?’ s s%ou B 8EFFhued to use (NAVE OF. DRUS / "PRUG CLASS
SELF_CTED), even though It caused you health or nental, problenms? ARE 3 OR
MORE K2 ANSWERS sGOBEDH$ESR eSRimCh N RIS, SloepecteayNO  YES NO YES - NOYES
SUBSTANCE DEPENCERCE™ XNt~ ¢5HeTder i ng your use of (NAns rit.E DRUG

CS. ASS Sl ECB RO e o T ot s af e inck? Yoo e
E4 During the worst spell that you can remember:
a Did you have skipping, racing or pounding of your heart? NO YES
b Did you have sweating or clammy hends? NO YES
¢ Were you trembling or shaking? NO YES
d Did you have shortness of breath or difficulty breathing? NO YES
¢ Did you have & choking sensation or a lump in your throat? NO YES
f Didyou have chest pain, pressure or discomfort? NO YES
g Did you have nausea, stomach problems or sudden diarrhea? NO YES
h Did you feel dizzy, unsteady, lightheaded or faint? NO YES
i Didthings around you feel strange, unreal, detached or unfamiliar, or did NO YES
you feel outside of or detached from part or all of your body? .
j Didyou fear that you were losing control or going arazy? NO YES
k Didyou fear that you were dying? . ' - NO YES
1 Did you have tingling or numbness in parts of your body? . NO YES
m Did you have hot flushes or chills? NO YES
ES ARE BOTHES3, AND 4 OR MORE E4 ANSWERS, CODED YES? NO ;{«Emgumm

. LrETME
IF YES TO ES, SKIP TOET.

E6 IF ES = NO, ARE ANY E4 ANSWERS CODED YES? 4 NO YES
LIMITED STMITOM
ATTACKSLIFETNG
THEN SKIP TO F1.

E7 In the past month, did you have such attacks repeatedly (2 or more) followed by NO YES
persistent fear of having another attack? PANIC LISGROER



K3 a Have you been intoxicated, high, or hangover from (NAVE OF DRUG DRUG
CLASS SELECTED) nore than once, when you had other responsibilities at
school , avowornesss at hone? Did this cause any probl enPCT@SRDE2NMES7ONLY | F
TH' S CAUSED PROBLEMS.) b Have -you bedaf hi gh or intoxicated from (Hanms OF
DRUG / DRUO CLASS sEuc-rED) nore than once in any situation where you were
physically at risk (for exanple, driving a car, riding anotorbike, using
machi nery c Did you have Iegal probl enms nore than once
because é% Ep)ff or exanple, an arrest or disorderly conduct?

D d you continue to use (NAME OF DRUG / DRUG CLASS SELECTED), even though
it caused problens with your famly or other people? ARE! OR MORE K3
ANSVERS  COpjdadER? MDY Efte SRHGInRNVN &Ry Shia trit BEarANSE o tiudEd CURRENT 183
(ThRGACEPT Appendi x 11. M N International Neuropsychiatric Interview,
continued L. PSYCHOTI C DI SORDERS ASK FOR AN EXAMPLE OF EACH QUESI | ON
ANSWERED POSI Tl VELY. CODE YES ONLY ff THE EXAMPLES CLEARLY SHOW A

DI STORTI ON OF THOUGHT CR OF PERCﬁPﬁWQﬁ*ATHEY ARE NOT CULTURALLY
APPROPRI ATE. - NG A A . —BY¥ AS

" Bl ZARRE". DEJ-USL.,QU\@ mﬁJy ZﬁBRExhxat;fmﬁwmeuEARLvX;panJdAUShBLE}r’ESABSURD NOT

UNDERSTANDABLE, 'qﬁeNE)m ey %@"’thﬂ °FE EXPERI ENCE. .

HALLUCI NATI ONS ARE;estwtk Bl AR hakeror el x5 CONDAENTS ON: THE -PERSON' S
THOUGHTS OR BEHAM“ER“"“G‘(‘“V\HEN TV\D OR"MORE VO CES . ARE: CONVERSI:NG W TH EACH
OTHER. Now | —amTgoing o0 ask you about unusual experl ences that sonme people
have. Bl ZARRE Li ®FiHv@E PN Bver bel i eved that people were spying on you, or
t hat som coneNO X¥EoNES. wasns Phatthyagidgadsast you, or tryengv#so hurt you?
NOTE: ASK FOR EXARPEES = FORIE CUTACTUAL STALKING b IF ‘%@g‘“ do you
currentl Yy believe these thi ngQ’?]\n YESYES_L 2 a_Ha_V_e__y.e.H_e.\,ce.r__b.aﬂ_e.Ved t hat
soneone was readi ng your mnd or could hear NO YESYES—your—ttrougitys, or that
you coul d act ual k¥ cixe@fthea@m@oneossdri Nd or hear what| awot her passpn was
thinking? b IF YES; do you currently believe these th 057 AES(ES we'S

L3 a Have you ever believed that someone or sone f Qr G&rodMksdp
yours el f NO YESYEBY (CURRENT PANIC DISORDER) CODED YES? CURRENT
IS F2 (CURRENT AGORAPHOBIA) CODED YES NO YES
and . PANIC DISORDER
with Agoraphobia
IS E7 (CUBRENT PANIC DISORDER) CODED YES? CORRENT
1S F2 {(CURRENT AGORAPHOBIA) CODED YES NO YES
ad AGORAPHOBIA, CURRENT
without history of

1S ES (PANIC DISORDER LIFETIME) CODED NO? Panic Disorder




put thoughts in your mnd that were not your own, or nmade you act in a vouy
t hat was not your usual self? Have you ever felt that you were possessed?
CLI NI Cl ANvoABI/d56336 EXAMPLES AND DI SCOUNT ANY THAT ARE NeTTRSYGRIGII4@R b | F
YES: do you currently believe these tihi ngs?NO YES YES L4 a Have you ever
bel i eved that you were being seat special nessages throughNO YES YES the

TV, radi o, newspaper or that a person you did not personally know was
parti cuI a you’7 b IF YES. do you currently believe these
t hi ngs’> A Have your relatives or friends ever considered
any of your beliers strangeNO YES YES or unusual ? | NTERVI ENER ASK FOR

EXAMPLES ONLY CODE YES ff THE EXAVMPLES ARE CLEARLY DELUSI ONAL | DEAS NOT
EXPLORED AppédduSTi. PNNIUhteFa tichal Keuropsyviriakric H@ddkiewCe@Rtinded | G OUS DELUSI ONS
OR DELUSI OM OF GRANDI OSI TY, JEALOUSY. GUI LT, RU N OR DESTITTUTIDN. ETC. b
TY YES: do they currently consider your beliefs strange?NO YESYES L6 a Have
you ever heard things other people couldn't hear, such as voi ces?NO YES
HALLUCI NATI ONS ARE SCOREL:."$$iAARREOBONS¥cialAnBAY DEbDBeMNSWERS YES TO THE
FOLLONNG |F YES: Did you hear a voice conEOLIILQ0.%Q4r thoughts or

S 1 GOTO THE DIACNOSTIC BO!

behavi or or YES did you héai™tWo or nore voices talki ng to each other? b IF
YES: have youy, heﬁ&%&ﬂ@s&@@mammmte@m@a&m mont h?NO ¥&S &S +LEM 184

7r NGACEPT Appenot%a] dﬂa}mmw"t\ﬁ;ﬁ;u wmm@tﬁsﬁmmwnppsychl atriclInterview,
continued L7 a erb u;?au%&.ﬁn d"w sions 1.v1ien you were awake or have
you ever seasithi * : ‘ L dpt— -NI-C -TO SEE | F
THESE ARE AURALLY INAPPRCPRI ATE b IF YES. have you seen these things in
t he past nonfh? QifEEFRN=S=IPGVENT LS b | S ME PATI ENNCCURRENTLY

EXHI Bl TI NG | NCOHERENCE, DI SORGANI ZED SPEECH, OR MARKED < OOSENI NG OF

ASSOCI ATI ONS% Lol beMB=PATPERF CURRENTIY "ERH BI TI NG DPSORGANI ZED OR

CATATONI C BEHAVI OR?

G4 Does this fear disrupt your normal work or social functioning or cause you NO YES
significant distress? -

SOCITAL PHOBIA
(Socisl Aniety Disorder)
CURRENT




L10 b ARE NEGATI VE SYMPTOVE OF SCHI ZOPHRENI A, E. G SI GNI FI CANT AFFECTI VE
FLATTENI NG, POVERTY OF SPEECH (ALOG A) OR AN INABILITY TO I NI TI ATE OR
PERSI ST 1WoGaoRBRECTED ACTI VI TIES (AVOLI TI ON), PROM NENT/USRIRRMNE 4vE
INTERVIEW? L 1 | ARE 1 OR MORE a b i 1QJESTI ONS CODED YES Bl ZARRE? OR ARE 2
CR MORE ¢ b a QUESTI ONS CODED YES ( RATHER THAN YES BI ZARRE) ? L12 ARE 1 OR
" a), QUESTIONS CODED YES Bl ZARRE? OR ARE 2 OR MORE a a a QUESTI ONS
CCDED YES Bl ZARRE) ? CHECK THAT THE TWD SYMPTOVE OCCURRED
DURI NG THE N@ﬁf . ORIS L Il CODED YES? NO YES NO YES NO YES NO
YES NO YES 7C DI SORDER CURRENT NOYES PS YCFI OTI C DI SORDER
LIFETIME- 13 a ARE1 OR MORE ec b " QUESTIONS FROM LI b TO L7b CODED YES
AND | S El Ap§RdixMA) SRNDERRBRSHo\E Réiropdychia(rid IRRIENEY, CRtiAM C EPI SCDE,
( CURRENT PAST) CODED YES? b You told nme earlier that you had period(a)
when you felt (depressed/ high/persistently irritable). Was the beliefi and
experiences you just described (svorms CODED YES FROM Lib TO L7b)
restricted exclusively toH IOBSESSINECOMRULSEVEDISOBDERg
depressed/ high/irritable? 185 ORGACEPT i | International
Neur opsychi atric | fit & e éﬁﬁﬁnﬁ%edmwl %é&ﬁA%ﬁ%A Ln the past 3
ont hs: Hl‘ 'Inthepastmonth,haveyoubeenbotheredbyrecummthoughtx xmpuls;,eS.‘_O_f - NO YES '
. es that were unwa dxstasteful,mappmpnaxe,mtmswe ordxstressmg? R - :o}u_
: 1,'(For exu:nple ‘the ided that you v were dn'ty conmmma:ed or had genns or fear of . - s
- ’-contammutmg others; oi° fear of h g mmeone even though ou ¢ dxdn't want to, ,

h _or femng you 'would act on some mpulse ‘or fear or. mpersm.lons thet'y you would
S bc responsible for thmgs going wmng ‘ar obsesswns_wnh sexual thoughta images

L (DON 'NCLU'DE SIMPLYEX@SSIVE WORRIES ABOUT REAI. LIFE PROBLEMS DO NOT ;.

. - . INCLUDE OBSESSIONS DIRECTLY RELATED TO EATING DISORDERS, SEXUAL DEVIATIONS, .

. PATHOLOGICAL GAMBLING, OR ALCOHCL OR DRUG ABUSE BECAUSE THE PATIENT MAY.

L DE&!VEPLEASUREFROMTHEACHVHYANDMAYWANTTORESISTH‘OM.YBECAUSSOF
L ‘ITS NEGATIV'E CONSEQUB‘ICES) . S N

H2 Did they keep coming back into your mind even when you tried to ignore or NO YES
get rid of them? o toH4

H3 Do you think that these obsessions are the product of your own mind and that NO YES
they are not imposed from the outside?

He O In the astmonth dld you do somethmg repeatedly thhout bemg able to: e NO Y

g it, li.ke washmg or cleamng excessxvely countmg or checkmg o
er gndc over,‘or repeatmg coll cti ammgmg ﬂungs or other -

ous ntunls? S L
IS H3 OR H4 CODED YES? IiO YES
HS Did you recogaize that either these obsessive thoughts or these NO YES
compulsive behaviors were excessive orunr ble?
Hé Did these obsessive thoughts and/or compulsive bebaviors significantly NO YES
interfere with your normal routine, occupational functioning, usual social
activities, or relationships, or did they take more than one hour a day? 0.CD.
CURRENT




M2In spite of this | ow weight, have you tried not to gain weight? MlHave
you feared gai ning weight or becomng fat, even though you were

under wei ghiv20i9gs3blave you consi dered yoursel f fat or tlratr/ysas/oof47your
body was too fat? b Has your body weiltght or shape greatly influenced how

you felt about yourself'? c Have you thought that your current |ow body
wei ght was normal or excessive? M5ARE 1 OR MORE | TEM5 FROM M4 CODED YES?
*- NO YES/Z< NO YES NO YES so- NO YES MFOR WOVEN ONLY:
During t eTI' m&éﬁsdl d you miss all your nenstrual NOYES periods when

they were expected to occur (when you were not pregnant)? FOR WOVEN. ARE MS
AND M6 CODED YES? NOYES ANCREXI A NERVOSA CURRENT FOR MEN: IS M5 CODED YES?
TABLE HEI ApPendixV/fil. SHNI ThidbSitonbl Nawopdyichiatridintdrviehg esstinmed ght - wi t hout

cl ot hi ng) renmsdo Hei ght/ Wi ght

I. POSTTRAUMATIC STRESS DISORDER (optional)

(® MEANS: GO TO THE DIACNOSTIC BOX, CIRCLE NO, AND MOVE TO THE NEXT MODULE)

) BRI Have you ever expencnced or wrtnessed or had t6 deal wﬂh an extremcly tranmanc : ‘NO >
P vent tha! mcluded actual orthrca:ened dea!.h or serious m_;ury to you or someone e]se? e ’
- EXAMPLES OFTRAUMATICEVENTS]NCLUDE SERIOUSACGDWS SEXUAL ORPKYSICAL L A
T »_‘.ASAULT ATERRORIST A'I'I'ACK ‘BEING HELD HOSTAGE, RIDNAPPING, FIRE, DISCDVERING coes
} EATEOFSOMEONECLOSETOYOU WAR ORNATURALDISASTER Yoo "
: ; f,éﬂ*r!w.lp!ie's@"sw hohvr?- SR . NO
I3 - Diringthe nth, have' you re-expenencedt ) 'evemm adlstressmg way L .. NO'' YES -
.. (such as, dreams mtense recollecuons ﬂmhbacks - physical 1 B R
14 In the past month:
"a Have you avoided thinking about or tatking about the event ? NO YES
b Have you avoided activities, places or people that remind you of the event? NO YES
¢ Have you had trouble recalling some important part of what happened? NO YES
d Have you become much less interested in hobbies or social activities? NO YES
¢ Haveyou felt detached or estranged from others? NO YES
f Have you noticed that your feelings are numbed? : NO YES
g Have you felt that your life will be shortened or that you will die sooner than other people? NO YES
-
ARE 3 OR MORE 14 ANSWERS CODED YES? NO YES
15 In the past month: .
a Have you had difficulty slecping? NO YES
b Were you especially irritable or did you have outbursts of anger? NO YES
¢ Have you had difficulty concentrating? NO YES
d Were you nervous or constantly on your guard? NO YES
¢ Were you easily startled? NO  YES
-
ARE 2 OR MORE IS ANSWERS CODED YES? NO YES
NO YES
16" During the past month, have these problems significantly interfered with
your work or social activities, or caused significant distress? POSTTRAUMATIC
STRESS DISORDER
CURRENT
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Appendix 11. MINI International Neuropsychiatric Interview, continued

J. ALCOHOL ABUSE AND DEPENDENCE

(* MEANS: GO TODIAGNOSTIC BOXES, CIRCLE NO IN BOTH AND MOVE TO THE NEXT MODULE)

J1 ‘. N In tho pa:t 12 monﬂu, havc you had 3 or more ulx:oholxc dnnks wnhm a
.3 hour pcn on 3 ormore occﬂsxons? s o ) o

"

2 In the past 12 months:

a Didyou need to drink more in order to get the same effect that you got whea NO YES
you first sterted drinking?

b When you cut down on drinking did your hands shake, did you sweat or feel agitated? Did NO ° YES
you drink to avoid these symptoms or to avoid being hungover, for example, "the shakes",
sweating or agitation?

[F YES TO EITHER, CODE YES

¢ During the times when you drank alcohol, did you end up drinking more than NO YES
you planned when you started?

d Have you tried to reduce or stop drinking alcohol but failed? NO YES

¢ On the days that you drank, did you spend substantial time in obteining NO YES
alcohol, drinking, or in recovering from the effects of alcohol?

f Did you spend less time working, enjoying hobbies, or being with others NO YES
because of y our drinking?

g Have you continued to drink even though you knew that the drinking caused NO YES
you health or mental problems?
ARE 3 OR MORE J2 ANSWERS CODED YES? ) NO . YES *
* IT YES, SKIP J3 QUESTIONS, CIRCLE N/A IN ABUSE BOX ALCOHOIL DFPENDENCE
AND MOVE TO NEXT DISORDER. DEPENDENCE PREEMPTS ABUSE CURRENT

J3 In the past 12 months:

a Have you been intoxicated, high, or hungover more than once when you had other NO YES
responsibilities e school, & work, or at home? Did this cause any problems?
(CODE YES ONLY TF THIS CAUSED PROBLEMS.)

b Were you intoxicated more than once in any situation where you were physically at risk, NO YES
for exempls, driving a car, riding a motorbike, using machinery, boating, etc.?

¢ Didyou have legal problems more then once because of your drinking, for example, NO YES
an arrest or disorderly conduct?

d Did you continue to drink even though your drinking caused problems with your NO YES

family or other people?

NO N/A YES

ARE 1 OR MORE J3 ANSWERS CODED YES?
ALCOHOL ABUSE

CURRENT
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Appendix 11. MINI International Neuropsychiatric Interview, continued

K. NON-ALCOHOL PSYCHOACTIVE SUBSTANCE USE DISORDERS

(™ MEANS: GO TOTHEDIACNOSTIC BOXES, CIRCLE NO IN ALL DIACNOSTIC BOXES, AND MOVE TO THE NEXT MODULE)

S NowX am g_oln'g"to show you /rudtyo ‘;l-lst ofstreet drugs or me_dldné.

Ki

&
- to'get I_xigh_,'_to feel better, orto change your mpod?

"In thepast 12'ln>01‘1‘t'h.l; did );oﬁ téﬁe any of E@s_é drugs more than once, - - NO

K2

b

CIRCLE EACH DRUG TAKEN:

Stimulants: amphetamines, "speed”, crystal meth, "rush"”, Dgxedrine, Ritalin, diet pills.

Cocaine: snorting, IV, freebase, crack, "speedball”.

Narcotics: heroin, morphine, Dilaudid, opium, Demerol, methadone, codeine, Percodan, Darvon, OxyContin.
Hallucinogens: LSD ("acid"), mescaline, peyote, PCP ("Angel Dust", "peace pill"), psilocybin, STP, "mushrooms", ¢cstasy,
MDA, or MDMA.

Inhalsnts: "glue", ethyl chloride, nitrous oxide ("laughing gas"), amy! or buty! nitrate ("poppers").

Marijuana: hashish (*hash”), THC, "pot”, "grass”, "weed"”, "reefer”.

Tranquilizers: quealude, Seconal ("reds”), Valium, Xanax, Librium, Ativan, Dalmane, Halcion, barbiturates, Miltown.
Miscellaneous: steroids, nonprescription sleep or diet pills, GHB. Any others?

SPECIFY M OST USED DRUG(S):

. CHECK ONE BOX
ONLY ONE DRUG/DRUG CLASS HAS BEEN USED

ONLY THE MOST USED DRUG CLASS IS INVESTIGATED. ]
FACH DRUG CLASS USED IS EXAMINED SEPARATELY (PHOTOCOPY K2 ANDK3ASNEEDED) [ ]

SPECIFY WHICH DRUG/DRUG CLASS WILL BE EXPLORED IN THE INTERVIEW BELOW IF THERE IS
CONCURRENT OR SEQUENTIAL POLYSUBSTANCE USE:

Considering your use of (VAME THE DRUG / DRUG CLASS SELECTED), in the past 12 months:

Have you found that you needed to use more (NAME OF DRUG / DRUG CLASS SELECTED) NO YES
to get the same effect that you did when you first started taking it?

When you reduced or stopped using (NAME OF DRUG / DRUG CLASS SELECTED), did you have NO YES
withdrawal symptoms (aches, shaking, fever, ) diarrhea, sweating,

heart pounding, difficulty slecping, or feeling egitated, anxious, irvitable, or depressed)?

Did you use any drug(s) to keep yourself from getting sick (withdrawal symptoms) or so

that you would feel better?

IF YES TO EITHER, CODE YES.

Have you often found that when you used (NAME OF DRUG/ DRUG CLASS SELECTED), » NO YES
you ended up taking more than you thought you would?

Have you tried to reduce or stop taking (NAME OF DRUG / DRUG CLA SS SELECTED) but failed? NO YES

On the days that you used (NAME OF DRUG / DRUG CLASS SELECTED), did you spend substantial NO YES
time (>2 HOURS), obtaining, using or in recovering from the drug, or thinking about the drug?

178
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Appendix 11, MINI International Neuropsychiatric Interview, continued

K3

f Didyou spend less time working, enjoying hobbies, or being with family
or friends because of your drug use?

g Have you coatinued to use (NAME OF DRUG / DRUG CLASS SFLECTED), even though it cansed
you health or meatal problems?

5'3 54 55 51 57 5159

PCT/US2012/021472

ARE 3 OR MORE K2 ANSWERS CODED YES?

SPECIFY DRUG(S):

Constdering your use of (NAME THE DRUG CLASS SELECTED), In the past 12 months:

a Have you been intoxicated, high, or hungover from (NAME OF DRUG/ DRUG CLASS SELECTED)
more than once, when you had ofher responsibilities at school, at work, or at home?
Did this cause any problem?

(CODE YES ONLY IF THIS CAUSED PROBLEMS.)

b Have you been high or intoxicated from (NAME OF DRUG 7 DRUG CLASS SELECTED)
more than once in eny situation where you were physically at risk (for example,
driving a car, riding a motorbike, using machmery, boating, etc.)?

¢ Did you have legal problems more than once because of your drug use, for example,
an arrest or disorderly conduct?

d Did you continue to use (NAME OF DRUG / DRUG CLASSSELECTED), even though it caused
problems with your family or other people?

ARE 1 OR MORE K3 ANSWERS CODED YES?

SPECIFY DRUG(S):

NO YES
NO YES
-
NO YES
SUBSTANCE DEPENDENCE

CURRENT

NO YES

NO YES

NO YES

NO YES
NO YES
SUBSTANCE ABUSE

CURRENT
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Appendix 11. MINI International Neuropsychiatric Interview, continued

L. PSYCHOTIC DISORDERS

ASK FOR AN EXAMFLE OF FACH QUESTION ANSWERED POSITIVELY. CODE YESONLY IF THE EXAMPLES CLEARLY SHOW A DISTORTION OF THOUGHT OR OF
PERCEPTION OR [F THEY ARE NOT CULTURALLY AFPROPRIATE. BEFORE CODING, INVESTIGATE WHE THER DELUSIONS QUALFY AS "B ZARRE".

PELUSIONS ARE "BIZARRE" [F: CLEARLY WPLAUSIBLE, AB SURD, NOT UNDERSTANDABLE, AND CANNOT DERIVE FROM ORDINAR ¥ LIFE EXPERIENCE.

HALLUCINATIONS ARE SCORED "BIZARRE" [F: A VOICE COMMENTS ON THE PERSON'S THOUGHTS OR BEHAVIOR, OR WHEN TWO OR MORE VOICES ARE

CONVERSING WITH EACH OTHER.
Now I am going to ask you sbout unusual experiences that some people have. BIZARRE
Ll a Haveyou ever believed that people were spying on you, or that somcone NO YES YES -

was plotting against you, or trying to hurt you?
NOTE: ASK FOR EXAMPLES TORULE OUT ACTUAL STALKING.

b IF YES: do you currently believe these things? NO YES 2
»L6
L2 a Have you everbelieved that somecone was reading your mind or could hear NO YES YES
your thoughts, or that you could actually read someone’s mind or hear what .
another person wes thinking?
b IF YES: do you currently believe these things? NO YES YES -
he
L3 a Haveyou ever believed that someone or some force outside of yourself NO YES YES

put thoughts in your mind that were not your own, or made you actina
way that was not your usual self? Have you ever fclt that you were

possessed?
CLINICIAN: ASK FOR EXAMPLES AND DISCOUNT ANY THAT ARE NOT PSYCHOTIC.

b IF YES: do you currently believe these things? NO YES YES_ 5
»ls .
L4 e Haveyou cver belicved that you were being sent special messages through NO YES
the TV, radio, or newspaper, or that a person you did not personally know
was particulerly interested in you?

ves

b IF YES: do you currently believe these things? NO YES YES
. »L6

L5 a Haveyourrelatives or friends ever considered any of your beliefs strange NO YES

or unusual?

INTERVEWER: ASK FOR EXAMPLES. ONLY CODE YES IF THE EXAMPLES ARE CLEARLY

DELUSIONAL IDEAS NOT EXPLORED IN QUESTIONS L1 TO L4, FOR EXAMPLE, SOMATIC OR RELIGIOUS
DELUSIONS OR DELUSIONS OF GRANDIOSITY, JEALOUSY, GUILT, RUIN OR DESTITRITION, ETC.

b IF YES: do they currently consider your beliefs strange? NO YES YES

L6 a Haveyou ever heard things other people couldn't hear, such as voices? NO
HALLUC INA TIONS ARE SCORED “BIZARRE” ONLY [ PATIENT ANSWERS YES TO THE FOLLOWING:

IF YES: Did you hear a voice commenting on your thoughts or behavior or
did you hear two or more voices talking to cach other?

NO YES YES

b IF YES: have you heard these things in the past month?
®L8b



49 50 51 51 52 5354 55 56 57 58 59 61 The wei ght threshol ds above are
cal cul ated as a 15% reduction below the nornmal range for the patient's
hei ght amwlogerdepssas required by DSMIV. This tabl e reflpertis20wioghts t hat
are 15% | ower than the | ow end of thasnormal distribution range in the
Metropolitan Life Insurance Tabl e of Weights. 186 ORGACEPT Appendi x 11.
M NI I nternational Neuropsychiatric Interview, continued N. BULTIVIIA

NERVOSA ( : TQ THE DI AGNOSTI C BOXES, CI RCLE NO I N ALL DI AGNOSTI C
BOXES, Al 6T' | MODULE) N3During these binges, did you feel that

your eating was out of control? NADid you do anything to conpensate for, or
to prevent a weight gain fromthese binges, |ike vomting, fasting,

exer ci si ngpihdixaki NINI dxefratidfal Nuueomychigiri¢rIatercisw( édntindedi | | s), or ot her
medi cati ons? NSDoes your body wei ght or shape greatly influence how you
feel about yourself? - NO YES - NO YES

L7 a Have you everhad visions when you were awake or have you ever seen things NO YES
other people couldn't see?
CLINICIAN: CHECK TO SEE IF THESE ARE CUL TURALLY INAPPROPRIATE.

b IF YES: have you seen these things in the past month? NO YES
CLINICIAN'S JUDGMENT
L8 b IS THE PATIENT CURRENTLY EXHIBITING INCOHERENCE, DISORGANIZED NO YES
SPEECH, OR MARKED LOOSENING OF ASSOCIATIONS?
L9 b IS THE PATIENT CURRENTLY EXHIBITING DISORGANIZED OR CATATONIC NO YES
BEHAVIOR?
L10 b ARE NEGATIVE SYMPTOMS OF SCHIZOPHRENIA, E.G. SIGNIFICANT AmmE NO YES
FLATTENING, POVERTY OF SPEECH (ALOGIA) OR AN INABILITY TOINITIATE
OR PERSIST IN GOAL-DIRECTED ACTIVITIES (AVOLITION), PROMINENT DURING
* THE INTERVIEW?
L11  ARE 1 OR MORE « b » QUESTIONS CODED YES BIZARRE? NO YES
or PSYCHOTIC DISORDER
ARE 2 OR MORE « b » QUESTIONS CODED YES (RATHER THAN YES BIZARRE)? CURRENT
L12 ARE ! ORMORE « a» QUESTIONS CODED YES BIZARRE? ' NO YES
OR
S BIZABRRE)?
ARE 2 OR MORE « a» QUESTIONS CODED YES (RATHER THAN YE ) PSYCHOTIC DISORDER
CHECK THAT THE TWO SYMPTOMS OCCURRED DURING THE SAME TIME PERIOD. LIFETIME
oRISL11 CODED YES?
L13 a ARE 1 ORMORE « b» QUESTIONS FROM Lib TO L7b CODED YES AND 1S EITHER:
MAJOR DEPRESSIVE EFISODE, (CURRENT)
OR -»
MANIC EPISODE, (CURRENT OR PAST) CODED YES? NO YES
b You told me earlier that you had period(s) when you felt (depressed/highfpersistently NO YES
irriteble).
Were the beliefs and experiences you just described (SYMPTOMS CODED VES FROM L1b T0 L7b)
restricted exclusively to times when you were feeling depressed/high/irritable? MOOD DISORDER WITH
PSYCHOTIC FEATURES
CURRENT




N NO YES N6DO TEE PATIENT'S SYMPTOVE MEET CRI TERI A POR ANOCREXI A
NERVOSA?NO YES Skip to N8 N Do these binges occur only when you are under
(1 bsAcgs.woNOIESENTERVI EVER: WRI TE | N THE ABOVE PARENTIHESIUS201Ri62 iHHRESHOLD
VEElI GHT FOR THI S PATI ENT' S HElI GHT FROWBSTHE HEI O HT / WEI GHT TABLE THE
ANOREXI A NERVOSA MODULE. . N8 IS NS CODED YES AND N7 CODED NO OR SKI PPED?
LS N7 CODED YES? 187 ORGACEPT Appendix 11. M N International

Neur opsyc c.nt iew, continued 0. GENERALI ZED ANXI ETY DI SORDER (. O’
VEANS: _ | C BOX, CIRCLE NO, AND MOVE TO THE NE= MODULE)
02Do you find it difficult to control the worries or do they interfere

w t hN? OYES your ability to focus on what you are doing? 03FOR THE

FOLLOW NG péaiaix NOMINT Thter&dnTNEray ciahid MEDvIES, EATUBRES OF ANY DI SORDER
EXPLORED PRIOR TO THI'S PO NT. Wen you were anxious over the past 6 nonths,
did you, nost of the tine: a Feel restless, keyed up or on edge? b Feel
tense? ¢ Feel tired, weak or exhausted easily? d Have difficulty
concentrating or fnd your m ndMONGREXIANERVOBae| irritable? f Have
difficulty sleeping (difficulty falling asleep waking up inthe mddle of
the night, early nordt A “WERERTAY" P * ‘?‘gcéb"‘l’"ﬁvé °8RCessvel v) 2 NO YES NO YES
NO YES NO YES 'NO-YES: NO-YES ARE 3 ORMORE 03 ANSVERS CODHRPLYEER? NOYES

are your -

. B Whai Vs your lowiest weight in the past I montha?

& i PATIRN' WEIGHTLOWER THAN THe Tl Béfior cORRESFONDING 10 HiS /R
- HEIGHT? : (SEE TABLE BELOW) . ST PR

In the past 3 months:
-
M2 In spite of this low weight, have you tried not to gain weight? NO YES
»
M3 Have you feared gaining weight or becoming fut, even though you were underweight? NO YES
M4 a Have you considered yourself fat or that part of your body was too fat? NO YES
b Has your body weight or shape greatly influenced how you felt about yourself? . NO YES
¢ Have you thought that your current low body weight was normal or excessive? NO YES
-
M5 ARE 1 OR MORE ITEMS FROM M4 CODED YES? NO YES
-
M6 FOR WOMEN ONLY: During the last 3 months, did you miss all your menstrual NO YES
periods when they were expected to occur (when you were not pregnant)? ’
NO YES
FOR WOMEN: ARE MS AND M6 CODED YES?
: ANOREXIA NERVOSA
FOR MEN: IS M5 CODED YES? CURRENT

TABLE HEIGHT / WEIGHT THRESHOLD (helght-without shoes; welght-without clothing)

.[Feraslo HelghvWeight
Ain 49 . 410 411 S0 s1 52§ . M 55 56 57T 58 59 510
bz 84 83 86 87 89 92 94 97 99 102 104 107 110 112
145 147 150 152 155 158 160 163 165 168 170 173 1Is 178
kgs 38 39 39 4 41 42 43 44 43 46 47 49 50 51

Male Helght'Welght
i 51§27 S3 sS4 S5 % 57 S8 59 s10 Sl 60 61 62 63

Ibs 103 106 108 110 111 113 115 116 118 120 122 125 127 130 133
em 135 156 160 163 165 168 170 173 175 178 180 183 185 188 191
kgs 47 48 49 50 51 51 52 53 54 55 56 57 58 59 61

The weight thresholds above are calculated as a 15% reduction below the normal range for the patient's height and gender as required
by DSM-IV. This table reflects weights that are 15% lower than the low end of the normal distribution range in the Metropolitan Life

Insurance Table of Weights.




GENERALI ZED ANXI ETY DI SORDER CURRENT 188 | shRGACEPT Appendi x 11. MN

I nt ernati onal Neuropsychiatric Interview, continued P. ANTI SOCI AL
PERSONAL IWH 2D 28@03ER (optional) (0. MEANS: CO TO THE DI AGRDSZ01€/0R@Y2 AND

Cl RCLE NO.) PIBefore you were 15 yeanss ol d, did you: a repeatedly skip
school or run away from honme overni ght ?NOYES b repeatedly lie, cheat, "con"
ot hers, or steal ?NOYES ¢ start fights or bully, threaten, or intimdate
others° | y destroy things or start fu-es?NOYES e

del i ber atle @ or peopl e?NOYES f force sonmeone to have sex with
you?NOYES ANSWERS CODED YES?NO YES DO NOT CODE YES TO
TEE BEHAVICRS BELOW | F THEY ARE EXCLUSI VELY PO | TI CALLY OR RELI G QUSLY

MOT| VATEIA ppRa &ixNa EMINU IeFfatibhalyNuak Spsptiflatriedueeryiow, contine@kat edl y behaved in

a way that others would consider irresponsible, like failing to pay for
t hi ngs you owed, deliberately being inpulsive or deliberately not working
to support yourself? b done things that are illegal even if you didn't get

caught (for exanple, dest royi nngBmprAyrERybs.pl ifting, stealing, selling
dr ugs, or comm Ltin oaro £ %ucnosr s, cmcu-: gpunhc@os&nx§b&%rommuu§mr epeat ed| y

(| ncl udi ng physi"caTNg ts vvr)é% your spouse or children)? d often lied or
"conned" ot 1o, get noney.or .ol easure, or | iefl;jugy for Sin? e
exposed ot hglrss ta@ry‘%gg' ﬁrﬁ?mgy e utou@énr ng’?"g}? felt no. gur(l)t after hurting,
m st redi ng, ,rl,,'y»l,;;rﬂ,g;,its-gmﬂ*ﬂsrd,&tﬁ@lmtnnggeido&mmchﬁrks or af t erzo damalgr ng property?

YES? N3 During these binges, did you feel that your eating was out of control? NO YES

N4 Did you do anythmg to compensate for, or to prevent a weight gain from these NO YES
binges, like vomiting, fasting, exercising or taking laxatives, enemes, diuretics
(fluid pills), or other medications?

NS Does ydur body weight or shape greatly influence how you feel about yourself? NO YES
N§ Do TfIEPA'ﬂENTTS SYMPTOMS MEET CRITERIA FOR ANOREXIA NERVOSA? NO YES

' Skip to N8
N7 Do these binges occur only when you are under (_____lbs./kgs.)? NO YES

INTERVIEWER: WRITE IN THE ABOVE PARENTHES!S THE THRESHOLD WEIGHT FOR THIS PA TIENT'S
HEIGHT FROM THE HEIGHT/ WEIGHT TABLE IN THE ANOREXIA NERVOSA MODULE.

NO : YES
N8 IS NS5 CODED YES AND N7 CODED NO OR SKIPPED?
BULIMIA NERVOSA

CURRENT
1S N7 CODED YES? NO YES
ANOREXIA NERVOSA

Binge Eating/Purging Type
CURRENT




NOYES ANTI SOCI AL PERSONALI TY DI SORDER LI FETIME TH S CONCLUDES THE

| NTERVI EW WD 2012/ 099836PCT/ US2012/ 021472 189 | hRGACEPT Appendi x 11. M NI

| nt er nat iwoabi12¥ves3epsychi atric Interview, continued REFBRENSEH28hmehan DV,
Lecrubi er Y, Harnett-Sheehan K, Janavu87J, Will.= E, Borurra LI, Keskiner
A, Schinka J, Knapp E, Sheehan MF, Dunbar Ce. Reliability and Validity of
the MN International Neuropsychiatrie Interview (MLN L): According to

t he SCI D ope iatry. 1997; 12:232-241. Leaubier Y, Sheehm D,
Wal |l er E, & rpra |, Sheehan K, Janavs J, Dunbar G The M N

I nternati onal Neur opsychi at r| e Interview (MLN L) A Short Diagnostic
Structured Interview Reliability and Validity According to the CM

Eur opean Kspyealixat1l MINI 98téinatidnaPRdrrdpsy chidticlingdiview, cdmtinubdi er Y,

Har nett - Sheehan K, Anorim P, 12112VS |, Winer E, Hergueta T, Baker 12,
Dunbar 0: The blini International |icuropsychiatric Interview (MN .): The
Devel opnment and Validation of Structured Diagnostic Psychiatric Interview.
J. din Psychiatry, 1998; % (CRNERAIZOED 28X 33 Y DISORDERP, Lecrubier Y, Weller
E, Hergueta T, Sheehan D DSM 1:11. 12 PGXIquhAQDth‘% Di sorders pr ocedur al
validity of the M ni | fit EFfatT Onal ™ Nedr opsychratric “PRPer vi ew (M LN. L).
Concor dance uses: 1.or.--sco h: the Cl DL-Egy, 0 n-Psychi atry.
1998; 13: 26- 4 l\f 223;"2;52%"’{5"’9 vm“*m&t |%1s 4.6/50 Trgﬁsf%tgu onsM NS. 4A or

earlier verS|ogsa,gg,sM,ml,,N;,mt§g,lgagen 5.°0: " W I\/aartens 0. Ggrraﬁs ‘E.° Al -Radi H.

Banaj ee, A Baner %%[g ‘Lee, Y9 Qpen .C.C. Chen,

C. Y. Liu, é%ﬁ% 150 mmﬁé&ﬁmﬁ ng Zher}{g - prepar ation P.
Zvl osky P S A ol : it A . Sheehan,
R Baker, J. 02| i nan,ssopﬁnKmﬂicdaﬁnertnbr“Shene&aaemmemeheehan JNo Sigsk, A Al uoja,

E Kh | | your ability to focus on what you are doing?

03 FOR THE FOLLOWING, CODE NO IF THE SYMPTOMS ARE CONFINED TO
FEATURES OF ANY DISORDER EXPLORED PRIOR TO THIS POINT.

When you were anxious over the past § months, did you, most of the time:

a Feel restless, keyed up or on edge? NO YES
b Feel tense? NO YES
¢ Feel tired, weak or exhausted easily? NO YES
d Have difficulty concentrating or find your mind going blank? NO YES
¢ Feel iritable? NO YES
f Have difficulty sleeping (difficulty falling asleep, waking up in the middle NO YES

of the night, early morning wakening or sleeping excessively)?

ARE 3 ORMORE O3 ANSWERS CODED YES? NO YES

GENERALIZED
ANXIETY DISORDER
CURRENT




K. Khooshabi, A Zonorodi M Heikkinen, M Lijestrem 0. Tuom ncn Y.
Lecrubier, F. Wller, P. Anrorim T. Baguets a Stolz, R D etzBauer, 26.
Ackenhci Iw®.2003zlobs3gas, S. Beratis 1../ Patel, B. Patel RcTBsda@az/oki4zevi nson,
A Aviv C Mtal, K Batra, S. Ganbhiiss|. Bitter, J. Balns J.G Stefansson
L Conti, A Rossi, P. Donda T. O subo, H Watanabe, H tliyaoka, K

Kam jima, J.Shinoda, K Tanaka, y. Ckajinma In preparation, Anxiety D sorder
Associ at i f r navs, J. haws A. Bacevicius K A Lanes , U Mlt,
E. Malt, (S Réﬁéépﬁgsisk, E. Jasiak P. Anmorim T. t3uterres A

Gahuni a, S nmbhir O Driga A Bystritsky, E. Selivra, MBystritsky
Tinotijcvie K Kedogetnve M Koanur L Farindo, L Franco-Alfonso, rd. Soto,
J. Bol us-Appeadix 110MINO UgterdatiofrslaNamopsgehikiricintetyiew) tguinaedier, M Warm A
Brimse, M Hunble, H Agren TurkishT. Orar., A Keskiner, L VahipT. Orick,
A. Keskina UduA Taj, S. Ganbhir A validation study of this instrunment was
made possible, in part, by grants from SmthKline Beecham and t he European
Conmi ssi on. The aut hors ANTESOIITAL PEHSONADAY DPSORDER (oPtewa) s f or her advi ce on
t he nmodul es on Anorexia Nervosa and Bulima. 190 ORGACEPT Appendi x 12:
Abnor mal | nvol untary Mvenert “SEa 8" TPAFVE) “EXam nat i on Procedure Either

bef ore or af tier perasyplvetis gt ieosexam nati on procedure, observe the patient

unobtrusi vely at eptailip (ot Grunawad $m folt@vedig@b t i NQ ro0M) . NO  YES

b repeatedly lie, cheat, "con" others, or steal? NO YES

¢ start fights or bully, threaten, or intimidate others? NO YES

d deliberately destroy things or start fires? NO YES

¢ deliberately hurt animals or people? NO YES

f force someone to have sex with you? NO  YES

-
ARE 2 OR MORE P1 ANSWERS CODED YES? NO YES
DO NOT CODE YES TO THE BEHAVIORS BELOW IF THEY ARE EXCLUSIVELY ’
POLITICALLY OR RELIGIOUSLY MOTIVATED.
P2 Since you were 15 years old, have you:

a repeatedly behaved in a way that others would consider irresponsible, like NO YES
failing to pay forthings you owed, deliberately being impulsive or deliberately
not working to support yourself?

b done things that are illegal even if you didn't get canght (for example, destroying NO YES
property, shoplifting, stealing, selling drugs, or committing a felony)?

¢ been in physical fights repeatedly (including physical fights with your NO YES
spouse or children)?

d often lied or "conned" other people to get money or pleasure, or lied just NO YES
for fun?

e exposed others to danger without caring?" NO YES

f felt no guilt after hurting, mistreating, lying to, or stealing from others, or NO YES
after damaging property?

. NO YES
ARE 3 OR MORE P2 QUESTIONS CODED YES?

ANTISOCIAL PERSONALITY
DISORDER
LIFETIME

[ THIS CONCLUDES THE INTERVIEW




The chair to be used in this exam nation should be a hard, firmone w thout
arns. Ask the patient whether there Is anything in his or her nouth (such
as gum orwoantypossnad, if so, to renove it. Ask about thectaseoentis72
condition of the patient's teeth. Ask8tf he or she wears dentures. Ask
whet her teeth or dentures bother the patient Ask whether the patient

noti ces any nnvenents in his or her nouth, face, hands, or feet. If yes,
ask the p i them and to indicate to what extent they
*currentl $D ent or interfere with activities. Have the
patient sit in air vvrth hands on knees, legs slightly apart, and feet
flat on floor. (Look at the entire body for novenents while the patient is
in this papgpéndnl). MINM IhfenfainabNeuropsythiatrié Inftetvéend 2oftangidng unsupported --
if male, between his legs, if female and wearing a dress, hangi ng over her
knees. (Qbserve hands and ot her body areas). Ask the patient to open his or
her mouth. (QObserve the tongue at rest within the nouth.) Do this tw ce.
Ask the pati ®RfERESCEN ot rude his or her tongue. (Cbserve abnornalities of
tongue movengnl, o, R0kt i £ Guase A8 £, DG DAL E ik, &R shilSraand Rl T hunb
W th each fi ngggvlmaswvapudrhymaswp@sm%hew SNLY Geoting o SRR BapElRy i 19S t Wi t h

ri ght hand, then with | eft hand. g(bserve facial and Ieg novenent s. ) Fl ex
and ext end t BEm b A R R L e AL YR e OOl tmp oyt 5T B2 DO K T D

patient to staltyURu-(RALLUE xlAEn PALL £0kie b Rl QfarilemmsermamﬂoLa body
areas again, %1%@3 i fefere): Tpe DAsvkmt-Hefﬂiﬁa'tﬁ-émwt%@@x‘t‘veﬁd“bﬁt R capyg~out in
front, palns serve trunk % adrr‘glmrr“r‘guthdl)’l I—?v mﬂ% patient wal k
a few paces, AXIB R YAk g Emcg e CIDT. Edld SfHady 6% and gait.) Do
this twice. 191 (FI RGACEPT Scorr ng Pr ocedure Conpl ete the exam nation
procedure before making,ratings, For the movERHEM-IEEMES’ (the first three
categories below, rmhest severity observed. 0 = none, 1 =

m ni nmal (may 2" oxt FENB normal ), 2 = mld, 300?mxﬂ!-)d-@-ﬁate 4 = severe.
Accordi ng t 2P fe.an bgi-pal Al MS i nstructi onsyaone Poirnt is subtracted if
moverment s ar Bsgeen dHAFF on activation, but noi..atdi.vRweskic@adans fol | ow
that conventjon. Facial and Oral Myvenents 0SH™ ﬂﬁﬁsﬂné‘s“&ﬁ‘?“”f%r al

expressi on, 1c:ehg , hovenents of forehead 2 ‘h perlorbltal ar ea,

cheeks. 3 | nsmdﬂf&ewmgﬂ@mm% gri rm% whuupper face. 0 2. Lips
< She
and peri or al "8t ea, 17 &<t apblket d’If&outr nohy s nﬁ”““f"? i o B
Estonian 3. Shlik, A. A]uqn, E. Khil
Farsi/Persian K. Khooshabi, A. Zomorodi
Finnish M. Heikkinen, M. Lijestrém, O. Tuominen M. Heikkinen, M. Lijestr8m, O. Tuominen
French Y. Lecrubier, E. Weiller, L. Bonora, P. Amorim, J.P. Lepine Y. Lecrubicr, E. Weiller, P. Amorim, T. Hergueta
German L v. Denffer, M. Ackenheil, R. Dictz-Bauer G. Stotz, R Dictz-Bauer, M. Ackenheil
Greek S. Beratis T. Calligas, S. Beratis
" Gujarati M. Patcl, B. Patel
Hebrew J. Zohar, Y. Sasson R. Barda, L Levinson, A. Aviv
Hindi C. Mittal, K. Batra, S. Gambhir
Hungarian L Bitter, J. Balazs 1. Bitter, J. Balazs
Icclandic J.G. Stefansson
Ttalian 1 Bonors, L. Conti, M. Piccinelli, M. Tansells, Q. Cassano, L. Conti, A. Rossi, P. Donda

Y. Lecrubicr, P. Donda, E. Weiller .
T. Otsubo, H. Watenabe, H. Miyaoks, K. Kamijima,

Japanese M
J.Shinoda, K.Tanaka, Y. Okajima

Korean : In preparation, Anxiety Disorder Association of Korea

Latvign V. Janavs, J. Janavs, I. Nagobads V. Janavs, J. Janavs

Lithuanian A. Bacevicius

Norwegian Q. Pedersen, S. Blomhoff K.A. Laiknes , U. Mait, E. Mait, S. Leganger

Polish M. Masisk, E. Jasiak M. Masisk, E. Jasiak

Portuguese P. Amorim P. Amorim, T. Guterres

Punjabi A. Gahunia, S. Gambhir

Romanian 0. Driga i

Russian A. Bystritsky, E. Sclivra, M. Bystritsky

Scrbian L Timotijevie 1 Timotijevic

Sctswana K Kctlogetswe

Sloveniza M. Koernur M. Kocmur

Spanish L. Ferrendo, J. Bobes-Garcia, J. Gilbert-Rahola, Y. Lecrubier 1. Ferrando, L. Frmo-Alfoma.Ed. Soto, J. Bobes-
Garcia, O. Soto, L. Franco, G. Hanze

Swedish M. Waem, S. Andersch, M. Humble C. Allgulander, M. Wacmn, A. Brimse, M. Humble,
H. Agren

Turkish T. Omck, A. Keskiner, L Vahip T. Omck, A. Keskiner

Urdu A. Taj, S. Gambhir

A validation study of this i ent was made possible, in part, by grants from SomithKline Beecham and the Evropean Commission.
The authors are grateful to Dr. Pauline Powers for her advice on the modules on Anorexis Nervosa and Bulimis,




3. Jaw, 1 e.g., biting, clenching, chew ng,2 nouth opening, |ateral

novenment. 3 4 0 4. Tongue.1l Rate only increase in novenent2 both in and out
of rmout h,woavR/ipssbi | ity to sustain novenent.4 WO PCT/US2012/021472

2012/ 099836PCT/ US2012/ 021472 192 (NGAGEPT Extremty Mwvenents 0 5. Upper
(arnms, wrists, hands, fingers). 1 Include novenents that are2 choreic
(rapid, objectively3 purposeless, irregular,4 spontaneous) or athetoid
(slow, ir | ar,_ co serpentine). Do not include trenor (repetitive,
regul ar, {r ts). 0 6. Lower (legs, knees, ankles, toes), 1
e.g., lateral Knee rnovenent, foot2 tapping, heel dropping, foot3 squirnm ng,
I nversion and eversiond4 of foot. Trunk Myvenents 7. Neck, shoul ders, hips,0

Appendix 12: Abnormal Involuntary Movement Scale (AIMS)

Examination Procedure

Either before or after completing the examination procedure, observe the patient unobtrusnvely at

rest (e.qg., in the waiting room).
The chair to be used in this examination should be a hard, firm one without arms.

Ask the patlent whether there Is anything in his or her mouth (such as gum or candy) and, if
so, to remove it.

Ask about the *current* condition of the patient's teeth. Ask if he or she wears dentures. Ask
whether teeth or dentures bother the patient *now™*.

Ask whether the patient notices any movements in his or her mouth, face, hands, or feet. If
yes, ask the patient to describe them and to indicate to what extent they *currently*

bother the patient or interfere with activities,

Have the patient sit in chair with hands on knees, legs slightly apart, and feet flat on floor.
(Look at the entire body for movements while the patient is in this position.)

Ask the patient to sit with hands hanglng unsupported -- if male, between his legs, if female
and wearing a dress, hanging over her knees. (Observe hands and other body areas).

Ask the patient to open his or her- mouth. (Observe the tongue at rest within the mouth.) Do
this twice.

Ask the patient to protrude his or her tongue. (Observe abnormalities of tongue movement.)
Do this twice.

Ask the patient to tap his or her thumb with each finger as rapidly as possible for 10 to 15
seconds, first with right hand, then with left hand. (Observe facial and leg

movements.)
Flex and extend the patient's left and right arms, one at a time.

Ask the patient to stand up. (Observe the patient in profile. Observe all body areas again, hips
included.)

Ask the patient to extend both arms out in front, palms down. (Observe trunk, legs, and
mouth.)

Have the patient walk a few paces, turn, and walk back to the chair. (Observe hands and
gait.) Do this twice.



e.g., rocking, twsting, squirmng,1 pelvic gyrations. Include2

di aphragmati c novenents.3 4 3 obal Judgenents 0 8. Severity of abnormal
novemnent swb 2Beawes3en t he hi ghest single score on the aboceR202ees78 4 9.

| ncapaci tati on due to abnormal novemasts.none, normal mnimal mld noderate
severe 10. Patient's awareness of abnormal novenents. Dental status 11.
Current problenms with teeth no and/or dentures.yes 12. Does patient usually
wear no de ? reness aware, no distress aware, mld distress
awar e, ddr, y‘i f ware, severe distress 193 ORGACEPT APPENDI X

13. FAGERST TEST FOR NI COTI NE DEPENDENCE FAGERSTROM TEST FOR NI COTI NE
DEPENDENCE. (f or snokers only) Point scal e0 Pointsl Point2 Points3 Points
WV.

Scoring Procedure

Complete the examination procedure before making ratings.

For the movement ratings (the first three categories below), rate the highest severity observed.
0 = none, 1 = minimal (may be extreme normal), 2 = mild, 3 = moderate, 4 = severe.
According to the original AIMS instructions, one point is subtracted if movements are seen only on
activation, but not all investigators follow that convention.

Facial and Oral Movements

1. Muscles of facial expression, : 2
e.g., movements of forehead, 2
eyebrows, periorbital area, cheeks. 3
Include frowning, blinking, 4
grimacing of upper face.
2, Lips and perioral area, (1)
e.g., puckering, pouting, smacking. 2
' 3
4
o]
3. Jaw, , 1
e.g., biting, clenching, chewing, 2
mouth opening, lateral movement. 3
4
4. Tongue. 2
Rate dnly increase in movement 2
both in and out of mouth, not 3
4

inability to sustain movement.



1. How soon after you wake up do youDo AfterEl 1 31-6002 6-30El 3 Wthin 5
snoke your first cigarette?60m nutesm nutesm nutes mnutes 2. Do you find
it diffiowmbtzot2opssbrain fromDo No snoking in places whereTius201e/0brbi dden
e.g. in church, at the library, in citpema, etc.? DI Yes 3. Wich cigarette
woul d you hate nost to Do MO i The first give up?othersone in the norning
4. Do you snoke nore frequently duringflo No the first hours after waking
t han duri ‘ e day? 01 Yes 5. Do you snoke if you are so ill
t hat you Kg%éﬁgtﬁn bed nost of the day? Copyright@1991, K O
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Extremity Movements
5. Upper (arms, wrists, hands, fingers).

Include movements that are
choreic (rapid, objectively
purposeless, irregular,
spontaneous) or athetoid (slow,
irregular, complex, serpentine). Do
not include tremor (repetitive,
regular, rhythmic movements).

HWNHO

6. Lower (legs, knees, ankles, toes),

e.g., lateral knee movement, foot
tapping, heel dropping, foot
squirming, inversion and eversion
of foot.

AWNR O

Trunk Movements

7. Neck, shoulders, hips,

e.g., rocking, twisting, squirming,
pelvic gyrations. Include
diaphragmatic movements.

HDWNHO

Global Judgements

0
8. Severity of abnormal movements. 1
Based on the highest single score on the above 2
items. 3
. 4
9. Incapacitation due to abnormal movements. none, normal
minimal
mild
moderate
severe
s fab 1 ¢ * no awareness
10. Patient's awareness of abnormal movements. aware, no distress

aware, mild distress
aware, moderate distress
aware, severe distress

Dental status

11. Current problems with teeth no

and/or dentures. yes
12. Does patient usually wear no

dentures? yes



The follow ng co-signature is required only when the investigator is not a
| i censed physician. Physician Nanme: Physician SignatureDate WO
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responses observed may vary accordi ng93o and dependi ng on the particul ar
active conmpound sel ected or whether there are present pharnaceuti cal
carriers, as well as the type of fornulation and node of adm nistration
enpl oyed, d variations or differences in the results are
cont enpl at [ Eﬁ e wth practice of the present invention.

Al t hough specific enbodi nents of the present invention are herein
illustrated and described in detail, the invention is not limted thereto.
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i nvention and should not be construed as constituting any limtation of the
invention. Mdifications will be obvious to those skilled in the art, and
all nodifications that do not depart fromthe splrlt of the |nvent|on are
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2012/ .FAPFPQTROM TEST FOR NICOTIMF DEPFNDFN(‘E (for smokert- only\ . bd for the
t r eat nentrodfscaOgni ti ve dysf UNCOFeBR | N $euln# zophrzemtsa corﬂp’pmtm ng

adm ni steri ng V

(25, 3R) - N2 48 o P T TRy, v TET I-a CyCIakZ. 2. 2] OFL -3yl ) benzof ur an2-
car boxam dem.msxyo.atrpp’?i]@xrmgedtl cal y%loﬂacceéf‘l glmes sgb gtuher e@% ntn:l?ésa patient in

need thereof. 2. Use of minutes

(25, 3R) - Nt Dok fndn Pividul: Aiceidth et Byl )o- 1- azgbkgycl o[ 2. 2. 2] oct - 3-yl ) benzof ur an- 2
- car boxarmismhsingr plages phyaritirfocidddn cal | y acceptabl e salt thereof in the

pr epar at i orj,gﬁ‘f"‘“éf" %"Hﬁ?‘rﬁ'ﬁ'ﬂ““‘l“or the treatnent of cognitive dysfunction in
schi zophrept-a—3—A—€orpouh

(25, 3R) N: U "(,fge"f)w"dﬁ""hl“ ")°“°t A §i.1- aZdbREdel of 2. 2. 2] oct - 3-yI ) benzof ur an2-
carboxam de or a pharmaceutically acceptabimerrsalt thereof for use in the
treat ment, Aw.&as.’,wgara&s\{,@dmw,loynm B sehtzopnrenm, g, 4 5Ing, net hod, use, or
conmpound Okmekd?ai M 1 : ek n e treatment pro |d@rs an i nprovenent
in executive function. 5. The nethod, use, or corrpound of claims 1 - 4,
wher ei n tshﬁoywse.a&mnﬂeqmt@w@esE%nm,l npreyement in nenory. 6. The nethod,

use, or coHplrthekrseifer wikipg thpg duting. wherein the treatnent provides an

i mpr ovenenf™ "N & %¥htion. 7. A nethod for the treatnent of negative

synpt ons éoboﬁ@hmmphfremlllamomnpgosmong agm m st eri ng

(25, 3R) - N- ezt P W’y | ) met hyl ) - 1- azabi cycl o 2. 2. 2] oct - 3- yl ) benzof ur an2-
car boxam deor a nhaLaaceum—caH—y—aeee—pt—abl—e—sal—%hewef—t—e—a- patient in
need t heCegthto 91 KR EAGRSTROM

(25,3R) -N-(2-((3-pyridinyl)nethyl)-1-azabicyclo[2.2.2]oct-3-yl)benzof uran-2
- carbox maceutically acceptable salt thereof in the

pr epar at m%alm ‘rert—for—the—t+ eat nent of negative synptoms of

schi zophrenia. 9. A corrpound

(25, 3R) - bk (s A el - aE pommef Ur an2-
car boxam _de de or a QQ £%Ceu“ caI I y accept abI e salt thereof for use in the
t r eat MeNtsoT Ney: BLTve symptonms of schi zophrenia. 10. A nethod for the
treatment of residual phase schizophrenia conprising admnistering
(2S,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicycl o[ 2. 2. 2] oct- 3-yl ) benzofuran-2
-carboxam-de or a pharmaceutically acceptable salt thereof to a patient in
need thereof. 11. Use of

(25,3R) -N-(2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct - 3-yl ) benzof ur an- 2
- carboxam de or a pharnmaceutically acceptable salt thereof in the
preparation of a nmedicanent for the treatnment of residual phase

schi zophrenia. WD 2012/ 099836PCT/ US2012/ 021472 197 12. A conpound

(2S,3R) -N-(2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct - 3-yl ) benzof ur an2-
carboxam de or a pharmaceutically acceptable salt thereof for use in the
treatment of residual phase schizophrenia. 13. A pharmaceutical conposition
for the treatnment of one or nore of cognitive dysfunction in schizophrenia,
negati ve synptons of schizophrenia, or residual phase schizophrenia

conpri si ng

(2S,3R)-N-(2-((3-pyridinyl)nethyl)-1-azabicycl o] 2. 2. 2] oct - 3-yl ) benzof uran- 2
- carboxam de or a pharnaceutically acceptable salt thereof and one or nore
pharmaceutically acceptabl e excipients. 14. The pharnmaceuti cal conposition
of claim 13, wherein the conposition further conprises one or nore

anti psychoti c nedi cations, anti-depressants, or nood stabilizers. 15. The
phar maceuti cal conposition of claim14, wherein the one or nore

ant| psychotl c medi cation | s one or nore of : Stel azi ne (Tr| fI uoper a2| ne),

T ) 7 -1 1\ - Vs S M . .
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Investigator Name:

Investigator Signature Date

The following co-signature is required only when the investigator is not a licensed physician.

Physician Name:

Physician Signature 4 Date
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The specific pharmacological responses observed may vary according to and depending on
the particular active compound selected or whether there are present pharmaceutical carriers, as
well as the type of formulation and mode of administration employed, and such expected variations
or differences in the results are contemplated in accordance with practice of the present invention.

Although specific embodiments of the present invention are herein illustrated and described
in detail, the invention is not limited thereto. The above detailed descrip{ions are provided as
exemplary of the present invention and should not be construed as constituting any limitation of the
invention. Modifications will be obvious to those skilled in the art, and all modifications that do not
depart from the spirit of the invention are intended to be included with the scope of the appended

claims.
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WHAT IS CLAIMED IS:

1.

10.

11.

A method for the treatment of cognitive dysfunction in schizophrenia comprising
administering (2S,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-
2-carboxamide or a pharmaceutically acceptable salt thereof to a patient in need
thereof.

Use of (2S,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-2-
carboxamide or a pharmaceutically acceptable salt thereof in the preparation of a
medicament for the treatment of cognitive dysfunction in schizophrenia.

A compound (2S,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-
2-carboxamide or a pharmaceutically acceptable salt thereof for use in the treatment of
cognitive dysfunction in schizophrenia.

The method, use, or compound of claim 1, 2, or 3, wherein the treatment provides an
improvement in executive function.

The method, use, or compound of claims 1 — 4, wherein the treatment provides an
improvement in memory.

The method, use, or compound of claims 1 — 5, wherein the treatment provides an
improvement in attention.

A method for the treatment of negative symptoms of schizophrenia comprising
administering (2S,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-
2-carboxamide or a pharmaceutically acceptable salt thereof to a patient in need
thereof.

Use of (2S,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-2-
carboxamide or a pharmaceutically acceptable salt thereof in the preparation of a
medicament for the treatment of negative symptoms of schizophrenia.

A compound (25,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-
2-carboxamide or a pharmaceutically acceptable salt thereof for use in the treatment of
negative symptoms of schizophrenia.

A method for the treatment of residual phase schizophrenia comprising administering
(2S,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-2-carboxamide
or a pharmaceutically acceptable salt thereof to a patient in need thereof.

Use of (2S,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-2-
carboxamide or a pharmaceutically acceptable salt thereof in the preparation of a

medicament for the treatment of residual phase schizophrenia.
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13.

14.

15.
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. A compound (2S,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-

2-carboxamide or a pharmaceutically acceptable salt thereof for use in the treatment of
residual phase schizophrenia.

A pharmaceutical composition for the treatment of one or more of cognitive dysfunction
in schizophrenia, negative symptoms of schizophrenia, or residual phase schizophrenia
comprising (2S,3R)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-2-
carboxamide or a pharmaceutically acceptable salt thereof and one or more
pharmaceutically acceptable excipients.

The pharmaceutical composition of claim 13, wherein the composition further comprises
one or more antipsychotic medications, anti-depressants, or mood stabilizers.

The pharmaceutical composition of claim 14, wherein the one or more antipsychotic
medication is one or more of: Stelazine (Trifluoperazine), Flupenthixol (Fluanxol),
Loxapine (Loxapac, Loxitane), Perphenazine (Etrafon, Trilafon), Chlorpromazine
(Thorazine), Haldol ( Haloperidol), Prolixin (Fluphenazine Decanoate, Modecate,
Permitil), Aripiprazole (Abilify), Clozaril (clozapine), Geodon (ziprasidone), Risperdal
(resperidone), Seroquel (Quetiapine), Zyprexa (olanzapine), or an agonist of the nicotinic
a7 receptor.



