Nea avtiAnygn yia tnv €KTOC
evOELEEWV XpPNON TNC KETAULVNG
otn Oeparneia tnc katabAupnc.

. Noanayewpylou
AtevBuvtnc EZY
Emiotnovika Ko
AloknTtika YrtevBuvocg



"There’s no limit to how complicated things can get, on
account of one thing always leading to another.”

E.B. White




KETOULVN :

aKTiva pwTtoc oto okoTAdl NS KaTtaBALNGC?




lvéikn mapotpia pe toug tudhAoug




[ dnAadn.....mapamavw punepdepa ? ]

It's an
anti-

depressant! A pharmacologist’s

nightmare

It's a
broncho-
dialator!

It's an
anesthetic!

It's an
analgesic!

anti- It's a
inflammatory! neuro-
protective!




ANMOCLEVCELC yLo TNV KETapivn (Stddopec xprioeLc)
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Me tnv xpnon tng opwg ....... emiovpBaivouv miBava

Wuyxwtlka emetcodLa

* géaptnon

* ATTOOUVOETIKEC /ALOOXLOTIKEG EKONAWOELG
Muwkpn otapkela dpaonc (?)

* AopaAELa 0 pOKPOXPOVLA XOPL



Kal Opwe .........

Mia (?!) antAn vtoavaioOntikn doon ketapivng, 0.5 mg /kg , mpokaAel
OLVTLKOTOLOALITTLKA OMAvVTNON LECO OE WPEG , IOV SLapKel EwG pia
eBéopada

J

AKOUN KoL O KATAOALTTTIKOUC aoBeVELC XAPAKTNPLOUEVOUC
ooV avVOEKTLKOUC

~N

Tayxvtatn dpdon evaviia otV LUTOKTOVIKOTNTA




ALapOPETIKOC LNXOVIOMOC dpaonG
oo
TOL LOVOOLMLVEPYLKOL
OLVTLKOTOLOALITTLKAL



GLUTAMATE



Ketapivn kat YAOUTOLVIKO

/TO YAOUTOMLVLKO ELVOLL O

KUPLOC SLEYEPTIKOC
vevupopeTaBLpaoctnc otov
geyKEPAAO
* EpmAeketol og dladpopec
dlepyaolec
- Tvwolec, pvnun ,nabnon
* PUOMLON TNG VEUPOYEVEDONC

\ KOlL TNG VEUPOEKPUALONG /




70- 85%




Nwc dpa SnAadn n KeTtapivn ?

-

EQAVOUEYOAWVEL TLC
VEUPLKEC ouvaleLlc mou
elvall uTteVBUVEC yLa TNV
dlaBeon

.




[ MPOTEWVOUEVOC UNXOVIOUOC SpAoNC TN KETOUIVNG OOV QVTLKATABAUTTLKOU

692 Abdallab et al. .
PFC oxt hippocampus
“GO” Pathway “STOP” Pathway
e i i N —
T &

I disinhibition

Tautoxpova dalvopeva




1. AntokAelopog tou NMDA
unodoxéa oe GABAgpyLKO

VELUPWVA
% —
3.Madikn arteAsudépwon |'-'.-=Lan|'15
GLU, evepyomnoinon
AMPA -R

-HGO » Pﬂfﬁlﬂﬂy

MW

h

4. aneAevdépwon BDNF
5.evepyomnoinon
urtoboxea TrkB 6.
evioyuon onuatog
mTORc1 7. avénon BDNF
translation 8.

synaptogenesis



JUyXpOVvn aVOOTOAN

1.ATTOKAELOMOG
€EWOLVATTTIKWY
NMDA
urtoSoxEwv

B

-
|
I
!
I

3.Av¢non <
exkdpaong
BDNF

“STOP” Pathway
e

&

4.A0¢non
MPWTEWOCUVOEDNG,
AMPA cycling,
CUVOUITTOYEVEDN

s s e




BDNF :
biomarker
yla
anavtnon
otnv

KETOLLLLVN

Halle CN et al Int J
Neuropsychopharmacol. 2014
February ; 17(2): 331-336.



AA\oL tiBavol pnyaviopotl Spaonc

* AU¢&non ota entineda BDNF  otov utmoka o

OxtL otov n. Accumbens

— AUENMEVN GUVOTTTOYEVEDN KOl AVTLKOTAOALITTIKNA
ocvunepldpopa s€adavilovral 0 EMIPVEG LE TOV
yovoturto BDNF Val66Met Met/Met

BDNF naiiktng

KAELOL



Met/Met BDNF

B
VAL/VAL MET/MET

- Low BDNF in dendrites
due to poor mRNA transport

-High BDNF in soma
due to poor secretion

-Axons/primary dendrites 3




AvEnon g
VEUPOTIAOLOTLKOTNTOLC



MELWHEVOG
apLOpag Ka
UTNtOAELTOUpYLQL
cuvaypewv




[ TL elvan plasticity?

J

Slepyaoio KoTa TNV oTola Ol VEUPWVEC KoL TO
VEUPWVLKA KUKAWHOTO OUVEXWCE puBuilouv
TNV SLEYEPOLUOTNTA KOL TNV GUVOEGLHOTNTA
N TOUC Y
( \ Synaptic Plasticity
Alepyacia npoocapuoyns
Stress
T[EpLB('I}\}\OV Dendrite %
Fr']paq .Sﬁa”ﬁ(on
\. K.A.TT J .

Hj

W = pu;v



4 )
NMwc pmopet va e€nynBel n taxela amavinon
oTnNV avilkotoBAuTTIk) Bepareia ?

\ J

e ~
MpoTumo N HEAETN TOU TPOTIOU SpAONG TNG KETAMIVNG KAl TNG OKOTIOAQUIVNG

- Y,

4 )
OxL povo o armAog amokAelopog tou NMDA —R umelBuvog

\_ J/

H taxeia avtikataOALTTkg andavtnon UoB£tel taxeic aAAaYEC GTNV CUVOLTTTLKA

Aswtoupyia Kol TNV VEUPOTIAQLGTLKOTNTOL
H KETOUivn HECW UNXOVIOUWVY O HOVONG UEAVEL TNV CUVOEGN CUVATTTLKWY
MPWTIEWVWYV otov PFC

~

o )
é )
Ot SLaoxLoTikeG AE TNC KETAUIVNG UTTOXWPOUV EVTOG LLOC WPOLG
Ot ouvamTikeg aAlayeg Stapkouv pla efdopada kal TAEoV
\_ J




baPUAKOKLVNTLKA TNG KETAMLVNG : emnpedlel n 060¢ xoprniynong tnv BodaBeoipotnta ?

IM :93%

4 )

max
amoteAEopOTA
TLAVTWCE £lval
gpdavn
ouvTouQ
aveéaptnta
armo tnv 060

\xopr'wnonc j

Costi S et al . Curr Behav Neurosci Rep. 2015 December ; 2(4): 216—

225. doi:10.1007/s40473-015-0052-3.



KAWVIKEC LEAETEC



_ Stwdy name Subgroup within study Comparisan Qutcome Time point Statistics for eachstudy Hedges'sg and 95% CI

Hedgess Lower Upper

[} limiie limit  p-Wale
aan het Rot et al(2010] Repeat nfusion | Responders anly) Pre/Post MADRS  0dddh 3,634 5414 -1 855 0. 0808
farate etal(3012a) Single inf usion Placebofetamine MADRS  Oddah -0.804 -1.050 -0.557 0.000
Carlsonetal {2013} Single inf usion Pre/Post MADRS  D0ddh -1,013 -1.538 -D. 488 0.000
Murrough et al {2012} Repeat nfuskng |Responders onky) Pre/Post MADRS  D0dah -3,060 -4.787 -1,332 0.001
Salvadore et al|2009) Sirgle inf wsion PrefPost MADRS  Dddah -0.989 -1.673 -0.304 0.005
Lalvadore et al {2010} Single infusion Pre/Post MADRS  (0d4h 1,125 -1.750 0,500 0.000
Ibrahim at al [2011) ECT-resstant [Single infusion) Pre/Fost MADRS  (0d4h 0,476 -0.736 -0,216 0.000
Ibeahim et al [2011) Non-ECT {Sngle infusion] Pre/Post MADRS  D0d4h -0.966 -1.230 -0.701  0.000
Larkinetal{2011) Singhe nf usion Pre/Post MADRS  D0ddh -3,597 -5.017 -2,176 0. 000
Salvadore etal|2012) Single inf usion PrefPost MADRS  00dah -0,819 -1.398 -0.240 0.006
Thakurta etal{2012) Single infusion Pre/Post HORS (0ddh -2, 510 -3,354 -1 666 0.000

1,290 -1.657 -0,924 0.000
Rybakowskiat al(2013) Single inf usion Pre/Post HORS o1d 0620 1,037 <0203 0004
aan het Rot ot al (20100 A Repeat nfusion | Responders/Remitters)  Pre/Post MADRS  0dd -4, 836 -7.147 -2.5815 0.000
Zarate etal(2012a) A Single inf usion FlacebofMetamine MADRS  01d 0,662 -0.904 0420 0.000
Carlsonetal {2013} A Single inf usion Pre/Post MADRS  Old -0.906 -1.412 -0.401 0.000
Murraugh et al {2012} A Foe peat infusion | Responders/Remitters)  Pre/Post MADRS  Old -3,639 -5.651 -1,627 D.000
Price &t al{2009] Single inf usion Pre/Post MADRS:  Old -1,871 -2.501 -1,240 0.000
Diazgranados et al{2010) Single nf usion Plcebofetamine MADRE  01d -0,636 -0.B50 -0.422 0.000
Zarate et al(2006) Single inf usion Placebofetamine MADRS  O1d -1,395 -1.B83 -0.907 0.000
Mathew et al | 2010} Single infusion Pre/Post MADRS  01d -2,046 -2.B40 -1,252 0.000
Adballah et al {2012} Single inf usion Pre/Post HDRAS old -1,501 -2.460 -0D.541 0.002
Sosetal|2013) Singhe inf usion PlaceboMetaming MADRS  0ld -0.973 -1.422 -0.524 0.000
Murraugh et al|2013) Single inf usion PlaceboMetaming MADRS  01d -0, 817 -1.315 -0,318 0.001
Lapiduset al{2014) Single infusion PlacebofMetamine MADRS  O1d 1,962 -2.740 -1,184 0,000

-1,244 -1.560 -0.928  0.000
Aybakowskiat al[2013) A Single infusion Pre/Post HIRS ord -1,396 -1.938 -0.854 0.000
Looetal{2012) ECT+ketamine |Repeat nfusions) Pre/Post MADRS  07d -1.,955 -2.659 -1.251 0.000
Zarate et al[2006) A Single inf usion Placebo/etamine MADRS 07d -0,650 -1 138 -0,161 o009
Sosatal|2013) A Single nfusion Placebo/etamine MADRS  07d -0,698 -1.10% -0,287 0.001
Thakurta etal (2012] & Single inf usicn Pre/Post HIRS 07d 0,247 -0.E75 0,180 0257
Pormoda-Osipetal[2013]  Single infusion Pre/Post HIRS 07d 1,903 -2.812 -0.8%5 0.000

1,060 -1.572 -0.547  0.000
RAybakowskiet al(2013) B Single inf usion Pre/Post HDRS 12-14d -1,551 -2.124 -0.977 0.000
Price et al {2009 A Repeat infusions | Respander/Remitters)  Pre/Post MADRS  12-14d -4,516 -6.571 -2.457 0.000
Diszgranados et al {2010 & Single inf usien Placebo/etaming MADRE  12-14d -0.210 -D.436 0016 0.069
Looetal {2012} 4 ECT+ketamine |Repeat nfusions) PrefPost MADRS  12-14d -1,730 -2.381 -1,079 0.000

-1,669 -2.B50 -0.4B8 0.006

-1,242 -1.455 -1.028 0.000

.50 5,00

Favoursa FavoursB

Forest plot for moderating effect of time point for all studies. MADRS, Montgomery—Asberg Depression Rating Scale; HDRS, Hamilton Depres-
1 Scale; ECT, electroconvulsive therapy

Coyle et al, 2015
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Figure 3. Forest plots for the efficacy of ketamine compared with placebo al baseline [top), 60-80 minutes
'middle] and 210-230 minutes [bottam).
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MNEWE L. .
FIGURE 2. Forest Plots of Therapeutic Response Rates One Day and One Week After Initiation of Ketamine®
A Statistics for Each Study Odds Ratio and 95% Cl
Odds Lower Upper
Study ratio lirit lirmit I-Value  p-Value
Diargranados et al (B5) 26063 1359 490330 2164 0030 —_——
Lapidus et al (84) 13600 1238 149455 2134 0.033 —
Murrough et al. (87) 483% 1578 14.803 2759 0.006 _
505 et al (91} 15294 1610 145 305 2374 00s —_—
Farate et al. (88) 9545 3762 1681833 2811 0.005 -
Farate et al. (B6) 2176 1133 434158 2042 0041 S S
9865 4366 22203 5503 0.000 R
0,01 01 1 10 100
Control Ketamineg
B Statistics for Each Study Odds Ratio and 95% CI
Odds Lower Upper
Study ratic lirnit Lirnit: I-Value  p-Value
Diargranados et al. (B5) L 00 0426 LR 66 1281 0200 &
Lapidus et 3l (84) 317 0179 56 222 0.787 0431 -
Murrough et al. (87} 3957 1149 13497 2181 0029 _—
Sos et al (91} 4706 0950 23302 1898 0.058 ——
Farate et al (B8) 19783 1060 369109 1999 0046 & -
Larate et al (BE) 3222 0176 L& 849 0789 0430 —
4610 207 1023 3754 0.000 -
0.m 01 1 10 100
Control Ketamine

*The A) top plot shows results one day after initiation of ketamine Eheleroger\eil?: x’— 4,27, df=4, p=0.51 1°=0%). The B) bottom plot shows results
one week after initiation of ketamine (heterogeneity: 12 114, di=5, p=0.95, %)

Lee E et al Gen Hosp Psychiatry 2015;37:178-184
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Ketamine administration in depressive disorders: a systematic
review and meta-analysis

Guillaume Fond - Anderson Loundou - Corentin Rabu - Alexandra Macgregor - I
Christophe Langon - Marie Brittner - Jean-Arthur Micoulaud-Franchi - v avt l a c e o
Raphaelle Richieri - Philippe Courtet - Mocrane Abbar - Matthicu Roger -

Marion Leboyer - Laurent Boyer

Kisdoh, 2002

Ghasemi, 2013 - - 1

Murrough, 2013

Nod-placebo controlled studies (-squared = 30.1%, p« —— ——
0.001)

Berman, 2000

Zarate, 2006

Diazgranados, 2010

Valentne, 2011

Larate, 2012

Gos, Ho13

Plocebo controfled studies (I-squared =
0.0%, p < 0.001)



L

Kudoh, 2002

A

Valentine, 2011

L

Zarate, 2006

L

Ghasemi, 2013

Murrough, 2013 &
Sos, 2013 *
MDD (I-squared = 4.4%, p < 0.001) —
Zarate, 2012 &
Diazgranados, 2010 »
BD fl-squared = 24.1%, p = 0.001) *
; ; .
-3 -3 -1 o 1
Favaor Ketamine Favnr control

Fie. 3 Subgroup analysis: ketamine's efficacy in major depressive disorder (MDD) and bipolar depression (BD)




MeA€eteg pe ECT vs. non-ECT

J66E Psychopharmacology (2014) 231:3663-3676

Standardized mean difference

Berman, 2000

Kudoh, 2002

Zarate, 2006

Diazgranados, 2010

Valentine, 2011

Zarate, 2012

Ghasemi, 2013

furrough, 2013

Sos, 2013

Mon ECT-studies [l-squared = 2.9%, p < 0.001) -_—vr

Abdallah, 2012

Loo, 2012

Wang, 2012

Jarventausta, 2013

ECT studies (l-squared = 52.4%, p = 0.041)

-3 -Z -1 0 1 z 3

Favor Ketamine Fawvor control

Fie. 2 Global ketamine’s efficacy on depressive symptomatology in non-ECT and ECT studies. All depression assessments were made 24 h after
administration n non-ECT studies




AvVOEKTLKN EVOVTL N avOeKTIKAC KatdOALp NG

3670 Psychopharmacology (2014) 231:3663-3676

Standardized mean difference

Diazgranadaos, 2010

Murrough, 2013

Sos, 2013

Zarate, 2006

Lo, fae
I Resistance to treatment [I-squared = 0.0%, —_— ]
|

Berman, 2000

Kudoh, 2002

Valentine, 2011

i 2013

No resistance (I-squared = 27.1%, p < 0.001) —

Favar Ketamine Favor control

Fig. 5 Sensitivity analysis: ketammne's efficacy in trials including resistance to pharmacological treatments in inclusion criteria versus others (resistance
was defined by resistance to two or three previous phanmacological treatments)




AvaAuvon amoTeEAECUATWVY

+ A&loAoyn avtikataBAutTikn dpaon og oAa T
Xxpovika onpeia (4 w., 1 nu. ,7nu. ,12-14 nu. )

* AmAN eveon Ketauivne mpokaAei otadepn
anavtnon yia tovuAaytotov 2 eBédouadec
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KOTAOALY N Kol KETOLpivn
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PlAou(OAn

D-cycloserine (add-
on )

AMPA aywVIOUOC

— YmoBeon aAAd
SUOKOAN N avamtuén
bopAKOU

lanicemine

Mepavtivn

+ Ketamine

eEF2 kinase

eEF2 — eEF2-P

X

BDMF Translation ——» TrkB ‘




IXNUOTLKO TPOTUTIO TNG SpAONG TNG KETAUIVNG KOL TWV avaAOywV TNG TNV KATABALpn

Ketamine H KeTapivn Kol ta TaxEws Spwvta
Esketamine Kefal avtkotabAuttikd mpokaolv
2R, 6R)-HNK? ‘ i paydaia aneAevBépwaon
: ' glt; Yroutauwikol kat augdvouv tov
aplOUo Twv cuvadewv OTWG Kat
LY341,495 gvioyUouv TV Aettoupyia Toug
MGS0039

Increased spine-
synapse maturation,
stability, number &
function

) )
B D@ @ @

> Rapastinel BDNF release

ACh- ' o,
AMPA  VDCC NMDA, : a0 2y e
apastinel (( AMPA 4 rkB%
N | NMDA . \ NMDA T T
copolamine partial KatabAwn ,
agonist . .
Srexanoione | ¥ ey Ca?* DL P a+ *Ca ’ a2t et e
SAGE-217: | R AR HBNF
GABA, ' | apBuog kal _. vesicles /
positive Dgpolaﬂzatlgn UTtOAELTOUPYiaL ‘\ GluAl
B” 1 - . -
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Ca?" influx J

mTORCi ::y
apamycin

mTORC1 inhibitor,
Blocks ketamine,
Rapastinel, (2R,6R)-
HNK, LY341,495, &
scopolamine,

Depression or chronic
stress: Decreased spine-
synapse number &

function

Typical ADTs increase
BDNF expression, but not
— release

, Duman R et al F1000Research 2018, 7(F1000 Faculty Rev):659 Last updated: 15
Avoakedpalalwon AUG 2018
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NeupPOYVWOTIKEG eMIOPAOTELC €K TTAPAAANAOU LIE TNV
avtkataBAuTtiki dpaon

Neurocognitive Effects of Ketamine in Treatment-Resiswain
Major Depression: Association with Antidepressant Response

James W. Murrough'23 Le-Ben Wan', Brian lacoviello!, Katherine A. Collins2, Carly
Solon*, Benjamin Glicksberg?2, Andrew M. Perez>, Sanjay J. Mathew®”, Dennis §.
Charney 28 Dan V. losifescu’-23, and Katherine E. Burdick234

"Mood and Anxiety Disorders Program, Department of Psychiatry, Icahn School of Medicine at
Mount Sinai, New York, New York

-=*mant of Neuroscience, lcahn School of Medicine at Mount Sinai, New York, New York
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EokeTtauivn



“ H Racemic ketamine eivat evatiopepe¢ tng RR / tng S-ketamine 1,2
”  Esketamine KMO 4-dopéc upnAotepn cuyyevela yla tov utodoxéa NMDA
aro otL n arketamine kat 2popEc P NAOTEPN CUYYEVELD ATTO TNV racemic

ketaminel-4
v Relative to racemic ketamine, a lower dose of esketamine is required in TRD due to their relative
affinity at the NMDA receptorl-4
“ A recent study of nasal ketamine (racemic) in TRD patients failed, due to acute problems with
tolerability. None of the patients in the ketamine group was able to self-administer the complete
dose (10 sprays)5
” 080¢ xopriynonc e xapunAo first pass effect, tayela cuotTnuATIKA

amoppodnon Kal pn EMEUPATIKOC TPOTTOC XOPNYNONS

¥ For this reason nasal administration was chosen (instead of intravenous or oral)

“ H Phase lll yia tnv pwikn esketamine oxediaotnke yia va deiel :6-13
v Acute and long term efficacy of nasal esketamine for the treatment of TRD and patients with MDD
at imminent risk for suicide
“ Acute and long term tolerability of nasal esketamine’

MDD, major depressive disorder; NMDA, N-methyl-D-aspartate; TRD, treatment-resistant depression.

1. Zanos P, et al. Nature 2016; 533(7604): 481-486; 2. Collingridge GL. Biol Psych 2017; 81:e65—e67; 3. Moaddel R, et al. Eur J Pharmacol 2013; 698(1-3): 228-234; 4. Singh
JB, et al. Biol Psychiatry 2016; 80: 424—431; 5. Galvez V, et al. J Psychopharmacol 2018; 32(4): 397-407; 6. Fedgchin M, et al. Poster 18. Presented at the 9th Biennial
Conference of the International Society for Affective Disorders and the Houston Mood disorders Conference, 20-22 September 2018, Houston, US; 7. Popova V, et al. Poster
P8-054. Presented at the 2018 Annual Meeting of the American Psychiatric Association, 8 May 2018, New York, US; 8. Daly E, et al. Poster W68. Presented at the 2018
Annual Meeting of the American Society of Clinical Psychopharmacology (ASCP), 30 May 2018, Miami, FL, USA; 9. Ochs-Ross R, et al. Poster P7-065. Presented at the 2018
Annual Meeting of the American Psychiatric Association, 8 May 2018, New York, US; 10. Wajs E, et al. Poster T67. Presented at the 2018 Annual Meeting of the American
Society of Clinical Psychopharmacology, 29 May-1 June, Miami, Florida; 11. ClinicalTrials.gov. NCT02782104. Available at: https://clinicaltrials.gov/ct2/show/NCT02782104
(last accessed May 2018); 12. ClinicalTrials.gov. NCT03039192. Available at: https://www.clinicaltrials.gov/ct2/show/study/NCT03039192 (last accessed May 2018); 13.
ClinicalTrials.gov. NCT03097133. Available at: https://www.clinicaltrials.gov/ct2/show/NCT03097133 (last accessed May 2018).



Eoketapivn : LEAETN yla avOEKTIKNA KATABAWN

TRANSFORM 1: Study design

ESKETINTRD3001 (TRANSFORM 1): Fixed-dose, acute, short-term trial designed to compare the efficacy
and safety of nasal esketamine + new oral AD versus new oral AD alone in adult patients with TRD

Active comparator
{(new oral ADT) +
Severe MDD nasal placebo

Subjects n=113
with non-response to
=1 but =5 oral ADs Oral AD regimen
in current episode of subject taking at
depression and screening continued
currently taking a for prospective
different oral AD for observation of
at least the previous non-response
2 weeks (at or above Responders ineligible for Nasal esketamine
the minimum randomisation 84 mg + new oral ADT

therapeutic dose) n=114

Non-responders™
Prior AD D/ C

Double-blind induction phase
Esketamine dose frequency
x 2 per week

Screening + prospective observation OL AD
treatment phase

£—7 weeks

4 weeks
* MNon-responder at theend ofthe screenin:g,-" rospective observational phase defined as £25%improvement in MADRS s core fram Week 1 to Week 4 anda MADRS
total scereof 228 on Week 2 and Week4, T*Cf the 246 randemised subjects, two subjects did notreceive any study drug [nasal or oral AD) andwere netincluded in
the safety analysis and full analysis sets, In addition, two subjects did not receive both the nasaland oral 2D studydrug and werenot included in the full analysis set

butwere included in the safety anabysis set. TNewhy initated oral antidepressant was open label
AD, antidepressant; 0)C dismentinued; MDD, major depressvedisorder; OL openlabel; R, randemised; TRD, treatmentresistant depression.
Eedachin M, et al. Poster 18, Presented at the 9 Biennial Conference of the Intemational Society for Affective Disorders and the Houston Mood disorders Conference,
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Mn umtapén OTATLOTIKNAG , ELUN HOVOV aplOUNTIKAG UTTEPOXNG

TRANSFORM 1: Change in mean MADRS total score from
baseline to Day 28 (prlmary endpoint)

— | mg +
H 0 'ﬁ\ - Placebo + AD > 20 > 20 =0
H W MADRS total score at
e 5 \‘-\ _ baseline
= .,.‘i——-—‘;m--%___%. n 115 114 113
i a— S ity
2 104 ~ S Mean (SD) 37.4 (4.76) 37.8(5.58)  37.5(6.16)
é; \}R_‘ * . Change from baseline to day
¥8 15 ““‘“-x.%\ *' 28 in MADRS total score
=k ™ n 111 o8 108
o ]
== o } Mean (SD) -19.0 -18.8 -14.8
=4 (13.86) (14.12) (15.07)
a
- . MMRM analysis®
- 1 1 1 1 T T . s
Baseline Day 2 Day8 Day15 Day 22 Day 28 Difference of LS means®* (SE) -4.1 -3.2
[ 3 . . . L} 1 T =4 a =l -0 : .
o of Pationte (24 hrs) Time (Days) 95% CI on difference 7.67; -0.49 6.88; 0.45
Esketamine 56 mg + AD 115 105 114 110 107 111 2-sided p-value® N/AS 0.088
k + Al .. .. - -
E= Etam'nili‘i:;g: o ti;‘ 13‘: tfi lngG 19065 19088 Statistical superiority was not demonstrated with esketamine 84 mg plus
LS mean (5E) treatment oral AD compared to oral AD plus placebo, therefore the superiority of
difference vs. placebo esketamine 56 mg plus oral AD compared to oral AD plus placebe could not

Esketamine 84 mg

be formally evaluated. Results for the primary endpoint numerically
favoured both esketamine (56 mg and 84 mg)-treated groups over placebo.
The response to esketamine was rapid in onset and increased over time
during repeated dosing.




TRANSFORM 1: Response and remission rates at Day 28

Response rate Remission rate

60 - 54.1 60 -
50 A — 50 1
# F
~ 40 - 40 A 36.0
a Q
= 30 4 = 30 4
2 5
2 g
= 20 4 g 20 A
L] |
2 10 g 10 |

0 T 0 T

Day 28 Day 28
Response = = 50% improvement on MADRS from baseline Remission = MADRS total score =12
ESK 56 mg + AD (n=111 B E5K 54 mg + AD (n=9§ .PIacebo + AD (n=108)

Response and remission rates were similar for both esketamine-treatment groups at Day 28, and were numerically greater

than those for placebo.

YUnAn andvtnon oto ELKOVLKO GAP KO
10 p.0s AD eixe uPnAoTEPN avTATIOKPLON OO OTL AVEUEVETO
Al0pOpEG OTNV ATTOTEAECUATLKOTNTA LETAEL TwV dU0 oTadlwy TNG LEAETNG

.




AVETILOUUNTEC EVEPYELEC

(incidence 25%) (n=115) (n=231) (n=113)
31 (27.0%) 37 (31.9%) 68 (29.4%) 12 (10.6%)
30 (26.1%) 32 (27.6%) 62 (26.8%) 4 (3.5%)
32 (27.8%) 26 (22.4%) 58 (25.1%) 10 (8.8%)
24 (20.9%) 24 (20.7%) 48 (20.8%) 2 (1.8%)
Kebaladyia 23 (20.0%) 24 (20.7%) 47 (20.3%) 19 (16.8%)
24 (20.9%) 21 (18.1%) 45 (19.5%) 13 (11.5%)
| Auoyeuocia 17 (14.8%) 20 (17.2%) 37 (16.0%) 17 (15.0%)
| urtawoBnaia 14 (12.2%) 16 (13.8%) 30 (13.0%) 2 (1.8%)
Mapatetnole 19 (16.5%) 11 (9.5%) 30 (13.0%) 3 (2.7%)
| VrauoBnoia otpatoc 16 (13.9%) 12 (10.3%) 28 (12.1%) 2 (1.8%)
= 7 (6.1%) 14 (12.1%) 21 (9.1%) 2 (1.8%)
= 12 (10.4%) 8 (6.9%) 20 (8.7%) 5 (4.4%)




OUte €vag aoBevnc dev SLaKOTTEL
Beparmeia Aoyw Staoxlotikwyv AE
(“dissociative trip”)

Dr. David Feifel. ,UC at San
Diego




Xpovia xpnon KETauvne

Xpovia (N KaKkn) xpnon KETapivng unopa va
TIPOKOAAECEL : e

Xpovia. eAkwdn kuotitida

Hriatoélkotnta







Murron

Behavioral
*Psychamotor retardation
Psychamotor agitation
«Constricted affect.

raduced facial expressions

‘Altarations in sleap
«Alterations in appetite

Kurrapmnem&paan
Taxela avénon tng
YAOUTQULVLKAG
dAoLKAC
uetaBifBoong
Abgnon tng
OUVOUTTTLKNAG
TAQLOTIKOTNTAG KAl
NG VEUPOTPOPLKAG
OrjHavong

Mood

*Pervasive low mood
«Decreasead
responsiveness o
environmant
-Decraasad interest i
anvironmeant

Cognition
*Pessimism
“Low seif-esteem
*impaired concentrati]
*Negative attentional

. Dorsal / Medial PFC
Emotion Regulation

«Deficient Function in MDD

Eribpaon ota veupwvika
KUKAwuata

© Auénpuévn pon aipatog otov PFC
AuénpeEvoc PeTaBoALoUOC

yYAukolng otov PFC

MewwpEvn opavon otov

VMPFC/SCNAcc

Mewwpevn onpavon otnv

apuydain

Normalize

Page 9

Low-Dose Ketamine

Clinical Effects
*Rapid antidepressant
affects
‘Rapid reduction of Si

Cellular Effects
‘Rapid enhancement of
cortical glutamate
signaling
*Rapid enhancement of
cortical synapiic plasticity
and neurctrophic signaling

Neurocircuitry Effects
‘Incraased blood fiow in
PFC
sIncreasaed glucose
metabolism in PFC
‘Decreased BOLD signal
in VMPFCISGACC
*Decreased BOLD signal
in amygdala




Eav 6 EemepaocBouv O0Aec oL SUoKOALEC

&

H ketauivn eivat off patent, etot
Oev avakootoAoyeital eUKoOAa

H ED xopniynon dnuoupyel
TTOAU oUXVA OLOLOXLOTLKEC
eKONAWOELC

H npoodatn «acOevela» twv
GOPUAKEUTLIKWY ETALPELWV VAL
devyouv armo to PuxLATPLKO
nedlo...

/

Preskorn SH, Biol Psychiatry 2012;
72:522-23



MLKPAG SLapKELaG Xopriynon
KETOUIVNG UITOPEL VoL BEATLWOEL TNV
OLTLALVTNTLKOTNTA OTA CULBOTLKA
OLVTLKOTOOALITTIKAL

/

Malhi G et al, Br J Psychiatry open access 2016
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