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H emintmon tnc avOeKTIKNG KoTabAymg

2OUPOVO LLE TNV KaOnuepivn
KAMVIKY] TPOKTIKN KOl TNV
AVUGKOT G GUYYPOVOV
BiBAoypapik®@v tnywv,

40-50 % Tov aclevov tov
TAGYOVV A0 KATAOAYN
aOLVOTOVV VO TOPOVGIACOVV
VPECT CLUTTOUATOV, TOPA TNV
EQEOPUOYN TNG TPOTEVOUEVIC
POPLUOKEVTIKNG OVTIUETWOTIONG

What Are the Most Common Residual Symptoms in Nonremitters?

> A
N Pl
» -

LR

complete
remission 33%

gﬂ\%l:g:ns S depressed mood

least commonf_. suicidal ideation
psychomotor retardation

insomnia
most commoni, fatigue/pain

concentration/interest

antidepressant




STAR*D Trial, vpeon oto 30% petd and 12 foouddeg

STAR*D Study: 2/3 of Patients Remained
Symptomataic Following Antidepressant
Treatment

Percent of Patients
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Depressive Symptoms (QIDS-SR score) After
up to 12 Weeks of Antidepressant Treatment
CGEDS SR, Queck mventory of Depressive Symptomatalagy Seif-Report,
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O1 OepamevTiKeC EMAOYEC

Table 1
Strategles for Treatment-Resistant Depression

Optimization Maximize dose/serum level

Substitution—changing from one SSRI to TCA or MAQOI, or atypicadl
antidepressant to another antipsychotic

Combination—adding another SSRI+TCA, TCA+MAQI, SSRI+atypical
antfidepressant from another class antidepressant, SSRI+buspirone

Somatic therapies ECT, VNS, rTMS, light therapy

Augmentation—adding a second agent  SSRI or TCA to Li, T3, afypical
that is not an anfidepressant but may antipsychotic, stimulant, hormone,

enhance the anfidepressant effect pindolol, anticonvulsant, DA agonist

SSRI=selective serotonin reuptake inhibitor; TCA=tricyclic antidepressant; MACI=monoamine oxidase
inhibitor; ECT=electroconvulsive therapy; VNS=vagus-nerve stimulation; riMS=repetitive transcranial
magnetic spectroscopy; U=lithium; DA=dopamine.

Gotto J, Rapaport M. Primary Psychiatfry. Vol 12, No 2. 2005,
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Berman, R. M., Cappiello, A., Anand, A., Oren, D. A., Heninger, G. R., Charney, D. S., & Krystal, J. H.
(2000). Antidepressant effects of ketamine in depressed patients. Biological Psychiatry, 47(4), 351—

354.
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BRIEF REPORTS

Antidepressant Effects of Ketamine
in Depressed Patients

Robert M. Berman, Angela Cappiello, Amit Anand, Dan A. Oren,
George R. Heninger, Dennis S. Charney, and John H. Krystal

Background: 4 growing bodyv of preclinical research
suggests that brain glutamate systems may be involved in
the pathophyvsiology of major depression and the mecha-
nism of action of antidepressants. This is the first placebo-
controlled, double-blinded trial to assess the treatment
effects of a single dose of an N-methyl-pD-aspartate
(NMDA) receptor antagonist in patients with depression.
Methods: Seven subjects with major depression com-
pleted 2 test days that involved intravenous treatment with
ketamine hydrochloride (5 mg/kg) or saline solutions
under randomized, double-blind conditions.

Results: Subjects with depression evidenced significant
imnrovement in denreceive cvmntame within 72 haure after

Papp and Moryl 1994, 1996: Przegalnska et al 1997;
Trullas and Skolnick 1990) but not all (Panconi et al 1993)
studies. Conversely, antidepressant admimstration has
been shown to affect NMDA receptor function (Mjellem
et al 1993) and receptor binding profiles (Paul et al 1994).
Chronic, but not acute, administration of antidepressant
medications consistently decreases the potency of glycine
to mhibit [3H]-5,7-dichlorkynurenic acid binding to the
strychnine-insensitive glycine sites. These adaptations
were found 1n 16 of 17 tested antidepressant treatments
(Paul et al 1994), thereby making this a more sensitive
predictor of antidepressant activity than the forced swim
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Rezearch

Original Investigation

Efficacy of Intravenous Ketamine for Treatment
of Chronic Posttraumatic Stress Disorder
A Randomized Clinical Trial

Adriana Feder, MD; Michael K. Parides, PhD: James W. Murrough, MD; Andrew M. Perez, MD:; Julia E. Morgan, BA;
Shireen Saxena, M5ScPH; Katherine Kirowood, MS; Marije aan het Rot, PhD; Kyle A. B. Lapidus, MD, PhD;
Le-Ben Wan, MD, PhD; Dan bosifescu, MD; Dennis 5. Charney, MD

Supplemental content

IMPORTANCE Few pharmacotherapies have demonstrated sufficient efficacy in the treatment jamapsychiatry.com

of posttraumatic stress disorder (FTSD), a chronic and disabling condition. CME Quiz at
jJamanetworkcme.com

DBJECTIVE To test the efficacy and safety of a single intravenous subanesthetic dose of CME Questions page

ketamine for the treatment of PTSD and associated depressive symptoms in patients with

chronic PTSD.

DESIGN, SETTING, AND PARTICIPANTS Proof-of-concept, randomized, double-blind, crossover
trial comparing ketamine with an active placebo control, midazolam, conducted at a single
site (lcahn School of Medicine at Mount Sinai, New York, New Yorl). Forty-one patients with

Feder, A., Parides, M. K., Murrough, et al (2014). Efficacy of Intravenous Ketamine for Treatment
of Chronic Posttraumatic Stress Disorder. JAMA Psychiatry, 71(6), 681
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DEPRESSION AND ANXIETY 31:335-343 (2014)

Research Article

EFFECTS OF KETAMINE ON EXPLICIT AND IMPLICIT
SUICIDAL COGNITION: A RANDOMIZED CONTROLLED
TRIAL IN TREATMENT-RESISTANT DEPRESSION

Rebecca B. Price, Ph.D.,'_Dan V. losifescu, M.D.,”* James W. Murrough, M.D.,>* Lee C. Chang, M.D.,*
Rayan K. Al Jurdi, M.D.,”® Syed Z. Igbal, M.D.,** Laili Soleimani, M.D.,” Dennis S. Charney, M.D.,>*7
Alexandra L. Foulkes, M.S.,**% and Sanjay J. Mathew, M.D.*¢%

Background: Preliminary evidence suggests intravenous ketamine bas rapid
effects on suicidal cognition, making it an attractive candidate for depressed pa-
tients at imminent risk of suicide. In the first randomized controlled trial of
ketamine using an anestbetic control condition, we tested ketamine’s acute effects
on explicit suicidal cognition and a performance-based index of implicit suicidal
cognition (Implicit Association Test; IAT) previously linked to suicidal bebavior.
Method: Symptomatic patients with treatment-resistant unipolar major depres-
sion (inadequate response to =3 antidepressants) were assessed using a composite
index of explicit suicidal ideation (Beck Scale for Suicidal Ideation, Montgomery-
Asberg Rating Scale suicide item, Quick Inventory of Depressive Symptoms sui-

Price, R. B., losifescu, D. V., Murrough, J. W., Chang, L. C.et al. (2014). EFFECTS OF KETAMINE ON EXPLICIT
AND IMPLICIT SUICIDAL COGNITION: ARANDOMIZED CONTROLLED TRIAL IN TREATMENT-
RESISTANT DEPRESSION. Depression and Anxiety, 31(4), 335-343.
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AVOQOPIKQ LE TNV ECKETOUIVT

S MapTtiov 2019 1 £ykpron anoé Tov FDA yw
YPN O EVOOPLVIKOV GTTPEV EGKETUUIVIG

H eoketapivn cuvoceton mo otadepd e TOUS
NMDA vrodoyeic (2-5 popéq)

To SPRAVATO yopnyeiton pali pe Eva
KaONUEPIVO OVTIKATAOMTTIKO

H yopnynon yivetal mapovcio EUTELPOL 1OTPIKOV
TPOGMOTIKOV

H évapén yiveto pe yopnynomn o000 QopES
ePoopao1oime, Kol LeTA TIC TPMTES 4€B00UAEC,
uio opd tnv gfooudoa yio Eva, unva.

SPRAVATO™ [esketamine] nasal spray, ClIl

Table 1: Recommended Dosage for SPRAVATO
Adults
Induction Phase Weeks 1104; Day 1 starting dose: 56 mg

Administer twice per week  Subsaquent doses: 56 mg
or B mg

Maintenance Phase WeeksSto8:
Administar once weekly 56 mg or B4 mg

Week 9 and after:

Administer every 2 weeks or 56 mg or B4 mg
once weekly*

* Dosing frequancy should be individualized to the least frequent dosing to maintain
remission/ras
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AmocuvoeTikd porvopeva (41%)

SPRAVATO™

Z(i?\,T] (29%) [eskatamine) nasal spray, CII

HIGHLIGHTS OF PRESCRIBING INFORMATION
These highlights do not include all the information needed to use SPRAVATO™
safely and effectively. See hull prescribing information for SPRAVATO™,

Noavtia (2 8 %) SPRAVATO™ (esketamine) nasal spray, CHlI

Initial U.5. Approval: 1970 (ketamine)

Kotooto }\J!l (2 39, ) WARNING: SEDATION; DISSOCIATION: ABUSE AND MISUSE: and SUICIDAL

Sew full prescribing information for complete boxed warning.
Rizk for sedation and dissociation after administration. Monitor patients for

AlGen !VL(}, ﬂ:gplG’[pO(pﬁ g (23 %) at least two hours after administration. (5.1, 5.2}

Potential for abuse and misuse. Consider the risks and benefits of prescribing
SPRAVATO prior to using in patients at higher risk of abuse. Monitor patients
for signs and symptoms of abuse and misuse. (5.3)

/4 4 0 ) g
MSIO)],[SVﬂ (11691’](51’] (X,(PT]C:, (1 8 A)) g:ﬁ:ﬂg E:;;F:TE_:]“IHH‘ through a restricted program called the

Increazed risk of swicidal thoughts and behaviors in pediairic and young
adult patients taking antidepressants. Closely monitor all antidepressant-

A{Gen ]J(X dYXODg ( 1 3 %) treated patients for clinical worsening and emergence of mlcil:ﬂtmgm

and behaviors. SPRAVATO is not approved for use in pediatric patients. [5.5)

Mewouévn evépyeia (11%)
Ynéptaon (10%)
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STUDY 1 (SHORT-TERM)

TIME COURSE OF TREATMENT RESPONSE

@ SPRAVATO™ + oral AD (n=114)
@ Placebo + oral AD (n=109)
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Primary endpoint: superior improvement in depression symptoms at Week 4
» Most of the treatment difference between SPRAVATO™ and placebo was observed at 24 hours
« Between 24 hours and Day 28, both SPRAVATO™ and placebo groups continued to improve

« The difference between the groups generally remained the same but did not appear to
increase over time through Day 28

Popova V, Daly EJ, Trivedi M, et al. Randomized, double-blind study of flexibly-dosed intranasal esketamine plus oral antidepressant
vs. active control in treatment-resistant depression. Presented at: 2018 Annual Meeting of the American Society of Clinical
Psychopharmacology (ASCP); May 29-June 1, 2018; Miami, FL.




STUDY 2 (LONG-TERM)

PATIENTS IN STABLE REMISSIOMN WHO CONTINUED SPRANVATO™

— SPRAVATO™ + oral AD (n=90)
w— Placebo + oral AD (n=88)

— 51% LESS LIKELY
’I/_/_/—‘ TO RELAPSE
| 1 | I |
L8 ] a2 ie 24 32

HR= 0.49 (95% Cl: 0.29, 0.84)

Patients with a relapse (%)

| | I |
a0 ag 56 64

Weeks since entering maintenance phase

STUDY 2 (LONG-TERM)

PATIENTS IN STABLE RESPONSE WHO CONTINUED SPRAVATO™

10D
— SPRAVATO™ + oral AD {(n=62)
e Placebo + oral AD (n=59)

T0% LESS LIKELY
TO RELAPSE

HR= 0.30 (85% Cil: 0.16, 0.55)

Patients with a relapse (%)

Weeks since entering maintenance phase

Daly EJ, et al. A randomized withdrawal, double-blind, multicenter study of esketamine nasal spray plus an
oral antidepressant for relapse prevention in treatment-resistant depression. Presented at: 2018 Annual Meeting
of the American Society of Clinical Psychopharmacology (ASCP); May 30, 2018; Miami, FL.
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Citation: Transl Psychiatry (2015} 5, e632; doi:10.1038/tp.2015.136

www.nature.com/tp

ORIGINAL ARTICLE
R-ketamine: a rapid-onset and sustained antidepressant

without psychotomimetic side effects

C Yang', Y Shirayama'~, J-c Zhang', Q Ren', W Yao', M Ma', C Dong' and K Hashimoto'

Although the efficacy of racemate ketamine, a rapid onset and sustained antidepressant, for patients with treatment-resistant
depression was a serendipitous finding, clinical use of ketamine is limited, due to psychotomimetic side effects and abuse liability.
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samples were collected 8 days after a single dose of saline, R-ketamine (10mg kg™
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Effects of R-ketamine and S-ketamine on alterations in dendritic spine densnty in the brain regions after soc:al defeat stress. Brain
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H devopitikn) popporoyio Kot 1 mokvotnto VELPAEOV®V GE TEPLOYEC TOV
TPOUETOMIOLOV AOBOV KAl TOV IMTOKAUTOV GE EMUVEC TOV £YOVV eKTEDEL GE

stress poiveton vo PEATIOVETOL LETA TNV £YYVGOT KETOWIVNC




Tpomoc Apaonc Ketauivng

oto ['Aovtapvepyikd cuoTnUo

To yAovtapviko oS0 AITOTEAEL TOV KUPLO O1EYEPTIKO VELPOOLaBiPacTn
Tov KNX

utamate

v

lon channel-associated G protein-coupled

Fast Slow Slow
excitatory excitatory inhibitory



¢ opdonc Ketapuivng

vTayovioeTi) 6Tovc NMDA vmodoysic
VoL OLEVKOAVVEL TNV veELpootafifacn otovg

OV GYETICOVTOL UE TNV KATAOAYT 001 YOV
oYM TNG IMTOKAUTIOG LOKPOTPOOEGUNGS EVIGYLON G GCLVAYEDV
(LTP potentation) — pa otadikacio wov pecorafeiton amd tovg NMDA
VTTOOOYELC

Emnevepyel 6to povomatt mTOR (ot0y0¢ poamapvkivnc Tov ONAacTiKov),
0OMYMVTOC GE AVENUEVT] GUVOTITIKT] GTULOTOOOTNON

Av&dverl Tnv cvykévrpmon tov BDNF

MEcm avTOV TOV OL0OIKAGLOV EVIGYVEL TNV GUVOTTIKN TAOGTIKOTNTA
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H avactoAn e opdonc s eEF2 kivaonc oonyet otnv
gvioyvon e mapaywync tov BDNF

Spontaneous Neurotransmission

Nf\% Ca — eEF2 kinase —= eEF2-P —| BONF

spontaneous miniature EPSPs

NMDA receptor component

Spontaneous Neurotransmission after Ketamine

Ca e~ EF2 kinase 3 eEF2-P 3] sourf

spontaneous miniature EPSPs

mponent

1. Baseline activity of the glutamate
system results in activation of
NMDA receptors in neurons.

This triggers activity of eEF2 kinase
(an enzyme that inactivates eEF2)
and shuts down creation of BDNF.

2. Ketamine blocks this activity and
eEF2 is activated resulting in the
creation of BDNF




paonc (avaAvTiKa)

TOTLO OPACTC

0 NMDA yAovtapepytkong vitoooyEls
A YAOLTOUEPYIKOVS LTTOOOYELS
UVIKOD 0IT0 GLVAWELC EVOOVELPHOVDV
OOVEVPOVES

a o€ petafoiritn ketauivne, hydroxy-nor-ketamine

* avaoTOAN POG@opvAimonc ¢ (€eEF2) kivdong

e auénuévn ekepaot tov BDNF

e avénuevn Ekepaocn g tropomyosin receptor kinase B (TrKB)

* gvepyomoinon tov povonatiod (mTOR) - kevrpikov Yo Tnv pOOUIGT) PLGTIOAOYIKOV
AEITOLPYIOV Kol LETAPoMooD 6Ta OnAacTiKd

e Tayela peimon Tov pHeyEBoug TS oV YOUANC KO TOV ETIKAIVOVC TupTVaL

e Tayela aENGN TOL PEYEHOVE TOV IMMOKAUTOV KOl TOV TPOUETMOTIOLOV AoP0oV



2VUTEP UG LOTIKL

To yAovtapviko mwoilel onuavtikd pOAO Ge
AALOYEC TTOV DITOKELVTOL Ol GUVAYELS GE
aVTIOPOOT] OE€ EEMTEPIKEC EUTELPIEC (KATL TOV
glvan ovolaoTikd 1 faomn yio Tnv pndbnon Kot
HvIpn).

Oa A&yape 0Tt €lval 0 pecGorafntmg
(YAovtapvikd) 0tav o €YKEPAAOG Loc pabaivel
KATL Kovovplo amd T0 TEPPEALOV-
TAUGTIKOTNTO

H xetapivn maiCel onuovtikd poro oty
CUVATTTOYEVEGT, OONYDVTOS OE EMOVOUGVUVOECT
OAOKAN POV KUKAOUATOV



TNV OldpKELX
C eEmNpeACeEL TNV
EYKEPAAOV.

S
TOLOVVTOL (MG

. Kandel, 1998

OLOTIGTMVEL OTL OTOV 01 AECELC «ayyiEouV Ta
QLAAOKAPOLNL LOC» TOTE TPOKAAOVVTOL
TPOTOTOCELS TV OAANAOGLVOECEDMV TMV
VELVPOVIKOV cvviwyemv (plasticity).

E. Kandel, 2001
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VUEVOD

QTOC, TO OTO10

1TV

KoL TNV

VIKT] OAOKAN)POGT

O tpOTOC TOV 0 EYKEPAAOC AALALEL KOTA
TV oldpkeLa TG Oepameiog eCaptdTon amod
TO VEVPOVIKO KUKAMUO TOV EUTAEKEL, 1)
eotioon e youyoBepamevtiknc uedooov

(Cozolino, 2009)
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tern et all 2001
gumELPlEg va
VEIONTO OC GOMAN
TV GYEGEMV Ol OTOIEC
AmTOTELOVV KATA Kavova TOUC Paoikovg
VOROVG TNS GUUTEPLPOPAS KOl TOV
TPOTOV OV ATEVOVVOLLOGTE GTOVG
AALOLG KOl ECOOKOVV EMPPOEC TNV
OLOUOP PG TOV NETETEITO GYECEMY
e To GAlouc.




PTNUEVO amd
0Y1KT enecepyacio TOv

PYOVIGLLOD.

O oo Tprokéc Kot ouvareOnpatTikég
KOTOOTAGELS KO EUTELPLES EVEPYOTOLOVV KOl
TPOKAAOVV HETUPOLEC TOV amroONKEVUEVOD
TEPLEYOUEVOV TG AONANG VIS KoL
EVEPYOTTOIN G TINS ARVYOUAG

(StapEcov TV doumv Tov Metayuiokon
GUGTNLOTOG)

AONANG LV UNG



AdnAeg yvwoeig peTatl aocBbevi kal
BepaTtreuTr], TTOU AduBAvouV Xwpa YEoa o€ Eva
KOBopIoUEVO TTAAICIO OXE0EWV, OKEWEWV,
ouvaloONUATWYV Kal TTpacewyv Kabopilouv TNV
QOoUVEIONTN OXE£0N JETACU TOUG KAI TO
BepaTtTeUTIKO GUURAYV.

H uATPpa TV aouveidNTwWV oXECEWV
TTOPAMEVEI AppNnTn OTNV HETABiBaon aAAd
oKnvooeTeiTal Ao Tn otdon Tou AvaAuTr).(
Josef 1981)

H emegepyacia Tng peraBifaong mou
ETTECEPYALETAI OUVEIONTA TIC TTPOCUVEIONTEC KAl
QOUVEIONTES AVATIAPACTACEIC OXECEWV OTTOKTA
OAO UEYAAUTEPO VONUQ O€ OXEON ME TNV
TTPOOTTABEIO VO ETTAVAKTNOOUV 01 EKONAEQ
OVOMUVNOEIC.

H evepyotroinon Tng AdnAng MVAMNG
EMITUYXAVATAI JE TRV ATTO AICONTNPIOKES KAl
ouUVaIoCONUATIKEG KATOOTACEIG KOl EUTTEIPIEG



ITUYELS YVY00EPUTELES O10TICTMOVOVTOUL
GUGTI|HOTIKES OALUYES GTNV EVEPYOTOLINGT] TOV EYKEPAALOV LIE
OPKETEC OUOLOTNTES KO APKETES OLAPOPEC OO EKEIVEC TOV
TPOKAAOVY QOPULAKOAOYIKT] aywyT). Etol mavel va eivan amdivt
1 TOPOOOGIOKT] GYACT UETAED TOV OTL T QPOPUOKOAOYIKY
otadtkacio evepyet oto roloyiké vropadpo (acting on the
brain) evad 1 youyoroyikn dwadikacio oto cvvaicOnua (feel
better) Beutel. 2002
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OU PETAaBOAIoNOU TNG YAUKOCNG oTa Baoika MayyAia pyeta
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substrates underpinning drug therapy and psychotherapy
in major depression
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Key words Drug therapy - Cogmitive-behavioral therapy -

Abstract The idea that modifications of affect, behavior and
ALE meta-analysis - Treatment effect - Insula - Major

cognition produced by psychotherapy are mediated by biolog-
ical underpinnings predates the advent of the modem neuro-  depression
sciences. Recently, several studies demonstrated that psycho-

Boccia, M., Piccardi, L., & Guariglia, P. (2015). How treatment affects the brain: meta-
analysis evidence of neural substrates underpinning drug therapy and psychotherapy
In major depression. Brain Imaging and Behavior, 10(2), 619-627.
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Table 1  Studies included m meta-analysis

Paper Diagnosis  Age (mean and S0 Time N Swdies  Treatment Group
Brockmann et al. (2009)  MD 46241304 4 wecks 44 2 Citalopram DruegTh
Fu et al. 2004 MD 432488 8 wecks 19 4 Fluoxeting DrugTh
Goldapple et al. (2004) MD 4149 6 weeks 13 1 Paroxetine DrugTh
Bremmer et al. (2007) MD 40+13 =3 months 15 4 Fluoxetine Venlafaxine DrugTh
Brody et al { 1999) MD 377484 8 weeks 9 1 Paroxetine DrugTh
Chen et al. (2007) MD H.06+8 30 & weeks 17 1 Fluoxetine DrugTh
Davidson et al. {2003) MD JRAT293 3 months 12 2 Venlafaxine DrugTh
Kalin et al. {1997) MD - 2 weeks 2 I Venlafaxine DrugTh
Kennedy et al. (2001) MD 36761937 4243 days 13 2 Paroxetine DrugTh
Mayberg et al. (2000) MD 4919 6 wecks 10 16 Fluoxetne DruegTh
Pizzagalli et al. (2001) MD 311485 46 months 9 | MNortripty line DrugTh
Viassenko et al (2004) MD 41.7£11.0456+134 12 weeks o 3 Amengeside, Fluoxetine, Paroxetine  DiugTh
Drichter et al. (2009) MDD 3004104 814 weeks 27 4 BATD PsyTh
Costafreda et al. {200%) MDD 49.0+94 16 weeks s 4 CBT PsyTh
Yoshimura et al. (2014) MD 373472 12 weeks £ CBT PsyTh
Brody et al. (2001) MD 40.7£11.0 12 weeks i4 2 IPT PsyTh
Buchheim et al. (2012} MD 3R9+124 15 momths 33 1 Psychodynamic therapy PsyTh
Drichter et al. {(2010) MLy 3004104 814 weeks 27 1 BAT PsyTh
Fu et al. (2008) MD 40.0+94 16 weeks le 4 CBT PsyTh
Goldapple et al. (2004) MD 419 1520 sessions 14 | CBT PsyTh

— b MD Major Depression, DrugTh Drug Therapy, PsyTh Psychotherapy, CBT Cognitive behavioral therapy, [PT Interpersonal themapy, 84T Behavioml
Fig. 2 a. Arcas showing consistent activations after DrugTh in MD. b. activation therupy, 847D Behavioral activation therapy for depression
Arcas showing consistent activations after PsyTh in MD (p<0.05 FDR

Boccia, M., Piccardi, L., & Guariglia, P. (2015). How treatment affects the brain:

meta-analysis evidence of neural substrates underpinning drug therapy and
psychotherapy in major depression. Brain Imaging and Behavior, 10(2), 619

627.
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Table 4 Region showmg
consistent activations across Reggion e’ Volume® ALE value®
neuroimaging studies of
psychotherapy {FsvTh) in MD Fusiform gyrus

Antenior Cerebellum, Culmen

424 0018
424 0018
368 0016
360 0.015
320 0014
320 0017
296 0014
248 0014
224 0017

Infenor Fromtal Gyrus
Supenor Frontal Gymus
Lingual Gyrus
Precentral Gyrus
Middle temporal Gyrus
Candate Nucleus

| s L v K~ [ o B e -~ Y

Precentral Gymus

* Hemisphere

* Cluster volume (mm® )
“ Peack ALE value
“MNI coordinates

1z Therapy, PsyTh Psychotherapy, CBT Cognitive behavioral therapy, IPT Interpersonal therapy, 84T Behavioml
| activation therapy for depression

£ A\ ated that psycho-
Fig. 2 a. Arcas showing consistent activations after DrugTh in MD. b. ' . "
Arcas showing consistent activations after PsyTh in MD (p<0.05 FDR

H yuyoBepaneio em@pépel EKAEKTIKES AALAYEC GTNV APIGTEPT] KOTMOTEPT
KOl AVOTEPT] LETOTLAI EAKOL, GTNV UEGT) KPOTOPIKT EAIKOL, GTNV
YAMGGOELON EATKO KOl GTOV PAOL0 TOL HEGOAOBiov, Otms emiong otV
0eC1 LECT) LETMOTMIOLN KO TPOKEVTPIKT] EAIKAL
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Yvoyoovvapukn yoyobepamreia

Table 1. Direction of differences in synaptic neurotransmission after Psychodynamic Psychotherapy

Clinical Baseline'  Ref No. After treatment’ Ref. No.
condition

Midbrain Diepression SERT (9) [20-22] SERT (16) [13,20-22]
Hypomania SERT (1) [21] SERT (1) [21]

Thalamus Diepression SERT (1) [22] SERT (1) [22]
Diepression /5 binding (8) [12]
Depression D5 binding (14; after fluoxetine)  [12]

Medial prefrontal Depression SERT (2) X SERT (2) [22]

Subgenual/subcallosal prefrontal  Depression 5-HT; 4 (8) [17]

Midtemporal Depression 5-HT 4 (8) [17]
Allan o Depression = DAT(8) [21,22] DAT (21) [13, 22

Manf Diepression D/, binding (8) [12]

Hypomania T DAT(1) [21] DAT (1) [21]
*Depar 3

Medicir
Australi

DAT = Dopamine transporter binding; SERT = serotonin transporter binding; 5-HT) 4 = serotonin receptor binding; Dy/; = dopa-
mine D315 receptor.
! Values in parentheses denote numbers across studies.

To Koo VPN ATOTEAEL 1] KOVOVIKOTOINGT) TNG GLUVOTIKNC 1 TNG LETAPOAIKNG
OPOCTNPLOTNTOS GTO LUETALYULNKO GUGTNLO, OTOV LEGEYKEPAAO KOl GTOV
TPOUETMOTMLOLO0 AOPBO
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| Table 3
Studies on the effects of psychotherapy on brain activity in MD patients,

Study Psychaotherapy (number of subjects) Pharmacotherapy Waiting Controls Meuroimaging
(number af subjects) list method

Martin et al. (2001) FT (13) Venlafaxine (15) SPECT
Brody et al, (2001} [PT (14) Paroxetine (10 16 PET
Galdapple et al. (2004 CBT (14) Paroxetine (13 PET
siegle gt al [ L006) CBT (14) 21 MR
Kennedy et al. (2007) CBT (12) Venlafaxine (12) PET
Fu et al, (2008 CBT (16) 16 MR
Dichter et al (2009) BADT (12) 15 fMRI
Dichter et al. (20010) BADT (12) 15 fMRI
Karlsson et al, (2010} Short-term psychodynamic psychotherapy (8) Fluoxetine {15) PET
Dichter et al (2010) BADT (12) 15 MR
Hirvonen et al, (2010 Short-term psychodynamic psychotherapy (8) Fluoxetine (14) PET
Buchheim et al. (2012) 15 months psychedymic therapy (16) 17 fMERI
Yoshimura et al. (2013) CBT (23) 15 fMERI

BADT, brief behavioural activation treatment for depression; CBT, cognitive behaviour therapy: IMRI, functional magnetic resonance imaging; IPT, interpersonal therapy; MD,
major depression; PET, positron emission tomaography; SPECT, single photon emission tamegraphy.

H mAgiovotnta TV EPELVAOV ATOOEIKVVOVV L0 GTOOLUKT] KOVOVIKOTOIGT GE
ac0eveic e LOVOTOAKN KOTAOALYT GTO HETMOTO-LETALYLLIOKO VELPOVIKO
OIKTLO
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Fig_ 1. This figure shows, for each psychiatric disorder, the overlap between regions that are functionally altered ar baseline and regions that have been reported to show
psychotherapy-related changes. ACC, anterior cingulate cortex; DLPFC, dorsolateral prefrontal cortes; FG, fusiform gyrus; IFG, inferior frontal gyros; IPL, inferior parieral
lobulbe; LTC, lateral temporal cortes; MFG, middle frontal gyrus; MPFC, medial prefrontal cortex; BMTC, medial temporal cores; OCD, obsessive-compulsive disorder; OFC,

arbitofrontal cortex; PCC, posterior cingulare parahippocampal gyrus; FTS0, posiiraumatic siress
diserder; 5FG, superior frontal gyrus; TG, superi

Barsaglini (2012)
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psychotherapy-related changes. ACC, anterior cingulate cortex; DLPFC, dorsolateral prefrontal cortex) FG, fusiform gymus; [FG, inferior frontal gyrus; IPL, inferior parietal
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H avaykarotnta tnc yuyodepomeiog mg
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TPOTOTOLEL TIS AELTOVPYLES KUL TIS OOUES TOV
EYKEPUAOV KOTA EVAV TPOTO TOV OLUPEPEL UTO TS
TPOTTOTOGELS TTOV ETLPEPEL 1] QUPUUKEVTIKY
aywyn (Fuchs, 2004).
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ARTICLE

Arrticle hishory:

:ﬁt:mﬂ Il: rT-::ZT Flg. 1. Hypothetical model of functional changes in amygdala and the main prefrontal areas involved in anxiety disorders and major depressive disorder. Before treatment,

Accented 16 Septeq PAtients with anxiety disorders or major depressive disorder show generally exaggerated amygdala activity and reduced ‘overall’ prefrontal cortex activity. Psychotherapy
(blue arrows ) will increase frontal functioning, assoclated with reduced amygdala hyperactivity (top-down effect); while pharmacotherapy (red arrows ) will reduce amygdala

hyperactivity, coupled with increased inhibitory function of the PFC on this structure (bottom-up effect). After treatment these areas will show a normalized activity. PFC:
prefrontal cortex; ACC: anterior cingulate cortex; DLPFC: dorsolateral prefrontal cortex.
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ABSTRACT ARTICLE HISTORY
Currently, ketamine is the only legal psychedelic medicine available to mental health providers for Received 13 December 2018
the treatment of emotional suffering. Over the past several years, ketamine has come into  Accepted 15 February 2019
psychiatric use as an intervention for treatment resistant depression (TRD), administered intrave- T

nously without a psychotherapeutic component. In these settings, ketamine's psychedelic effects Depression; ketamine;

are viewed as undesirable “side effects.” In contrast, we believe ketamine can benefit patients with psychedelic psychotherapy;
a wide variety of diagnoses when administered with psychotherapy and using its psychedelic psychedelics; psychotherapy;
properties without need for intravenous (IV) access. Its proven safety over decades of use makes it PTSD

ideal for office and supervised at-home use. The unigue experience that ketamine facilitates with

its biological, experiential, and psychological impacts has been tailored to optimize office-based

treatment evolving into a method that we call Ketamine Assisted Psychotherapy (KAP). This article

is the first to explore KAP within an analytical framework examining three distinct practices that

use similar methods. Here, we present demographic and outcome data from 235 patients. Our

findings suggest that KAP is an effective method for decreasing depression and anxiety in

‘Eyyvon pkpne 06ong ketauivng — ko youyofepamevTikéC GLVEOIPIEC LE GTOYEVO
Oepdtov mTov avadeiydnkav Kata TNV O1APKELN TNG YUYOUNTIKNG EUTELPIAC,
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TOV EYKEPAAODL EIVOL 1) TKOWVOTNTO TOV VELPLKOV

QAAGCEL TNV OOUT) KOl TNV AELITOLPYIO TOV, MOC
- TIOPOIGT) GTIV TOIKIAOUOPPIa TOV TEPPAALOVTOC.

H owapopomoincn tov €yKeEQAAOL Kol TG GLUTEPLPOPAC GTO
OLVEYMC LETAPAAAOUEVA OEOOUEVA TOV TTEPPAALOVTOC — N
TAOGTIKOTNTO — EXLTUYYAVETOL LE TNV EVTAAGTOTNTO TV
oVVOEcEMV TOoV. H mAactuikdtnta eivon n faon OAwv tov

LUNYOVICLOV TTOV EUTAEKOVTOL GTNV LAOnon Kot Ty wvnun

[IEpa amd TNV CLVATTIKY TAAGTIKOTNTO, 1) YEVVNOT VE®V
VELPOVOV ( ) LOAMG TpOGPUTO apyilel vo peAeTdTon
KOIL VOL GUVOEETOL UE TTEPLOYEC TTOV GYETILOVTOL LUE TNV
cLVEYILOUEVN LABN oM, OTTMC O IMIOKAUTOC, 1| GLLLYOOAT], Ol
LETOTIOI01 Ko 01 KpOoTaptkol Aofol
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OEPATTEIES NEOW TNGS OMIAIOS CUVAVTOUUE aTTd Tov 2wkKparn ,Tov MNAGTwva, oTa
AokAnTrigia,Ewg Ta EuayyEAia.

O1rw¢ TTOAU owoTa dIATTIOTWVEI O

«TO ATTAPAITHTO OKEUAOUA yIa TNV uyEia Ogv givail TO QIaAidlo UE Ta papuaka N Ta
Xarmia aAAa o TPOTToS ,ITOU QUTO aUuVTAYyoypa@eEiTal... To Eva TPITO TNE Epyaaiag
KaOBe yiarpou givalr kabapn wuxoBeparreia. »

2NUEPA YVWPICOUE, OTI OXI HOVO N aioBnon Tou TTovou aAAG Kal 0 HETABOAIGHOG ,Nn
QINATWON Kal N VEUPWVIKN 0pacTnPIoTNTA TG £TTOVoalopevng lNpooaywyou
EYKEQAAIKNG EAIKOC UTTOPOUV Va PETABANBOUV HECW AECEWV N OKEWEWV. (

O 2001 diatmioTwvel  OTI OTAV O AECEIC «ayYicouv Ta @UAAOKAPOIQ
MAG» TOTE TTPOKAAOUVTAI TPOTTOTTOINCEIC TWV AAANAOCUVOECEWY TWV
VEUPWVIKWY OUvAWewv ( ).

2UUQWVa PE TOV (1995) n xpnon piag YAwooag TpoTToTrolEl T «

YPOUMOTIKA » KAl «PWVNTIKA » vsupwvn(a QIKTUO £TOI WOTE VA dNUIoUpyouvTal
OIOMOPETIKEC OIAOUVOETEIC OTA VEUPWVIKA OIKTUA OTIC OIQMOPETIKEC KOUATOUPEC.
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2UUQWVa PE TOV (1995) n xpnon piag YAwooag TpoTToTrolEl T «

YPOUMOTIKA » KAl «PWVNTIKA » vsupwvn(a QIKTUO £TOI WOTE VA dNUIoUpyouvTal
OIOMOPETIKEC OIAOUVOETEIC OTA VEUPWVIKA OIKTUA OTIC OIQMOPETIKEC KOUATOUPEC.




Ta cuyXpova aTTOTEAECUATO TWV VEUPOETTIOTNUWY OAOEvVa
KOl TTEPICOOTEPO EPXOVTAI YIO VA YEQUPWOOUV TO
OIXOOMO METUEU CWHATIKWY KOl WUXOAOYIKWY Oewpiwy
TTOU 00NYNO OV TNV TEAEUTAIO OEKAETION OTNV

PAPMUAKEUTIKNG QVOIYOVTOG VEOUG
OPOMOUG YIO TNV EPEUVA KAl TIG TTPOOTITIKEG TNG
yuyxobleparreiag .

O1 Albright et all 2000 diatrioTwWVvouV OTI OI B1oAoYIKOI
MNXOVIOHMOI HTTOPOUV VO £ENYNOOUYV TIG YUXIKES
OpPAOCTNPIOTNTEG.

O1 amroyeig Tou Kandel 1998,1999 katappitrtouv TNV
mpoBAnuaTikn Tou Kentler 2001 yia Tnv diatapaxn Tng
XNMIKA 1I00pPOTTIOG OTNV KATABAIYN.

H aAAnAsTTiopaon HETAEU WUXIKWY OI10OIKACIWY Kal
EYKEQPAAOU KOl METAEU YEVETIKWYV Kl
TEPIBAAAOVTOAOYIKWYV TTAPAYOVTWYV EPEUVAONKAV
ouoTNMATIKA atrod Tov Epstein,2000.....



H avaykaioTnTa ThS YUXo0EPATTEIOG WG AVATTOOTTACTO KOMMATI TNG
KAIVIKAG WUXIATPIKNG TTPOCEYYIONG:

TTAPAPEVEI OE AVOIKTO dIdAoyo uTrd oulnTnon.

IMEAETEC VIO TNV TTAAOTIKOTNTA TOU EYKEPAAOU, TOV poAo of explicit and implicit memory
Systems, TNG MPOCOEDNG, OTTWG ETTIONG Kail Tou BIoAoyikou utroffabpou Twv
OlaVONTIKWY OIATAPAXWY ETINPEACAV ONPAVTIKA TNV YUXOBEPATTEUTIKA TTPOCEYYION,
TOVICOVTOG TNV CNUOACIA TAG TTOIOTNTAS TG WUXOBEPATTEUTIKAC OXEONC KAl ETTAPNC.

[TapAAANAEG EPEUVEG VEUPOATTEIKOVNON ATTOOEIKVUOUV

(Fuchs, 2004).

To apepikaviko TepIodiko Journal of the American Academy of Psychoanalysis and
Dynamic Psychiatry agiepwvel eva 1e0xog 2003 Tou TTavw oTa BETIKA
ATTOTEAETHATA TNG EPAPUOYNG TNG WUXOBEPATTEIAG OTOUG OXICOPPEVEIG, OTTOU

MAAIOTO ONUOCIEUETAI CUVEVTEUEN UE TOV yNpPaIO TTPWTOTTOPO 0T YuxoBepaTreia
NG oxiloppeveiac G. Benedetti,

OTTWG KAl ApOpPO WE TITAO:



ouoTnua TG adnANng PvAung

Ang pviAung

aTtro £va TTAEYPa aTTo
V_ KOl TTOAUTTAOKWV
pouoayv:

0 TTou o0 Kenberg 19988
€l WG AVATTOPACTACEIG TWV
OVTIKEIMEVOTPOTTWV OXECEWV.

] VO TO YEVIKEUOOUUE CUUQPWVA PE TO
MovTéAo Twv pOAWYV OTIG OXECEIG TOU
Horowitz 1989 . Apa 10 HOVTEAO TO OXETEWV
gival ecapTNUEVO OTTO CUVOAIKI WUXOoRIOAOYIKNA
ETTECEPYATIaA TOU OpyaVIOUOU.

O Fonagy1999 trapartnpei 011 TTOAU avOAUTEC
TTAPAPEVOUV TTPOONAWPEVOI OTN avAKANCN
TTAIOIKWY QVAUVIOEWY KAl TTAPABAETTETE N
».( EdelmanMeow ouvaioBnuaTikng @opTIong gival
& Toroni, 2000). ouvartn evepyotroinon Tng ApuydaAng kai
oTafepotroinong AaBepéEvwy avauvRoew
( McCaughey et al, 2000).




