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* Neurodevelopmental Disorders

* Schizophrenia Spectrum and Other Psychotic Disorders
* Bipolar and Related Disorders

. [Depressive Disorders ]

* Anxiety Disorders

DIAGNOSTIC AND STATISTICAL

MANUAL OF
* Obsessive-Compulsive and Related Disorders MENTAL DISORDERS

e Trauma- and Stressor-Related Disorders
* Somatic Symptom and Related Disorders DSM_5
* Feeding and Eating Disorders

¢ Sleep-Wake Disorders

* Sexual Dysfunctions

* Gender Dysphoria

* Disruptive, Impulse-Control, and Conduct Disorders
* Substance-Related and Addictive Disorders

* Neurocognitive Disorders

AMERICAN PSYCHIATRIC ASSOCIATION

* Personality Disorders
¢ Other Mental Disorders
* Maedication-Induced Movement Disorders and Other Adverse Effects of Medication

ICD-10 (International Classification of Diseases - 10) givat n AieBvrig Zratiotiki Ta§wéunon twv
AcBevelwv kot Zuvadwv MpoPAnudtwy Yyeiag, and tov Naykoouo Opyaviouo Yyesiag. (WHO).




ECNP/ECB report 2010

Mental Disorders by prevalence (and estimated
number of persons affected In millions)

ocD Moz zom
Eating disorder 09 | {1.5m)
Cannabis dependence O (1am)
Psychotic disorder 12| (5.0m)
P ersonality dis. 13 (43m)
PTSD 2p 7.7m)
Conductdis. 30 | (2.1m)
Alcohol dependence 34 (14.6m)
Somatoformdisorders 49 (20.4m)
ADHDMypercin. dis. 50 | {3.3m)
Demerntia

Unipolar depression 50.3m) ]

Insomnia 70 {29.1m)

Anxiety disorders 14,0

2 a 6 1 10 12 14
12-month prevalence (no. persons affected)
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AutoMxn) Awatapayn Kota0iwyn

* Tomov I . [MS{C(DV KaTdOAnym ]

* Tomov 11 * AvcBopio

* KvukioBopia « PDD

* Opeopevn oe * Ope\ouevn og
Katéypnomn ovoieg Kathpnon ovoieg

* O@peopevn o wtpkovs  * OPEILOUEVT OE 10TPIKOVG
Adyovg AOYOUG
Erepoyeviig katnyopia: mollic dratapuyic pe SL0pOPETIKN TaBoPuoioroyia
Kora@iwyn: 4" ortia ehartopévng Aettovpyikétntog taykooping 2" to érog 2020 (20%)
Kata0iwyn: 2/1 yovaikeg/ avrpeg — Ala@opég 6T QUPROKEVTIKI GmoKPLoT)
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Kotd0iwyn og copotikd voonjpato

[Néooc _____JOR________[Nooc ____JOR_______
XAIT 2.7

AcHuo 1.9
Hpukpavio 2.6 AEE 1.7
YKIT 23 YnroBvupeoediopog 1.4
Ca 2.3 Zokyopmong 1.4
Awafng
Eminyio 2.0 Zrepoviaio Nocog 1.4

. e
ZUPTTONCTOAOYIO

Kotaivyn Ayy®ong dwatopayn

Avnodovia

Anocrodoio

Melayyorki
da0son

"EAlewyn
EVOLIQEPOVTOV

~ 40 - 60 % cvvvoonon

8/6/18



EPISODE OF DEPRESSION

RECOVERY or
NORMAL REMISSION NORMAL
MOO0D MOOD

DEPRESSION DEPRESSION
TIME — — - > e — =
6 - 24 menths 2+ years
DOUBLE

DEPRESSION

Stahl, S. M., 2000. In: Essential Psychopharmacology of Depression and Bipolar Disorder

Diathesis — Stress Model

e Neuromaturational
Processes
Inherited
Constitutional
Factors
Constitutional |
Prenatal Vulnerability >
Events
Acquired
Constitutional
Factors
Postnatal 2
Stressors
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- Grief reaction

None Mild Moderate Severe

Level of stress needed to trigger depression

Failure to cope with stress
(prefrontal cortex)

Activation of
amygdala
and HPA axis

Hippocampal
damage
(shrinkage, cell
death, decreased
neurogenesis) Disruption of information
processing in forebrain

Symptoms of depression Willner et al, 2013




Risk (odds ratio)

2V06Y£TION ETELGOOIMV KATAOMWYIG e TAPAYOVTES OTPES

10 ~
M Likelihood of recent life stress precipitating depression
© Risk (OR) of depression onset per month
8 Female subjects only n = 2395
6 -
4 -
2 4
01 ©
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Number of previous depressive episodes

9-11

Kendler et al, 2001

Ipopetomaioc Prorog

Agrtovpyieg

Aldpkelo Tpocoyns &
EMOVN

Opyavoon & Xyedtooudg
"Eleyyog mapopuncemv
Kpion & eniivon
TPOPANUATOV

Kprtun & mpovontkn
oKéyn

MdaOnon omd epmelpieg &
AGOM

Ikavotnto avtiinyng kot
£KQpaong cuvalcsHnuatoy

Prefrontal
Cortex

Avclrertovpyia

Andrelor avbopuntiopon

AndAeo eveMElag ot GKEYN
Empovi) & kobnroon og pio okéyn
Advvapio GUYKEVTP®ONG
YvvaroOnpoticn evpetafintomo
Alayég 6TV KOWOVIKY
GUUTEPLPOPE.

AvckoMia oty enilvon TpoPfAnpdtov
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[Ipopetomiaiog Protdg & ZvvaicOnuarto

cortex préfrontal

dorsolatéral

* [Ip6cOua Mo ToV TPOGAY®YIOV, KOYYOUETOTIOI0G PAOLOG, POYIOTAEVPIKOG Kot LECH-
PoyLoimG TPOUETOTLOL0G AoPOGC.
e ZuveldnTn omapTicoon avTapoBng Kot TiH®piog
*  Mokporpdfeoun anaptioon cuvorcOnpdtoy, KWATP®V Kot TPAEEDV.
*  Evpnpota tov poérov tov otnv katddinyn (MRI) kot 6t dpdon TV avTKaToOMITIKOV.
*  Elagpd mhoyimon mpog tov Se€10 GAOLO (GUYKEKPLLEVA YLl TO GLUVALGOTLaTAL).

Kitpivo: Koyyopetmmaiog
Mme: [IpocHia Elka
[Ipdowvo: OnicOia EAka
Mop: NM6og (visog Reil)
Koékkivo: Apvydain

BIOLOGICAL PSYCHOLOGY, Fourth Edition, Figuee 15,14 ©200¢ Sinauer Associstes. Inc
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[IpocOia Ehxa
& kotabAym

o ZNUAVTIKE ELPNUATO OTIS OTAPOUYES TNG Stdéédﬁé amod
HEAETES VEVPOUTTEIKOVIOTG

* Moxkpd (ko ... wikpn) epmelpio amd YEPOVPYIKES
eMeUPACEIC GTNV TEPLOYT| VTTOSTNPILEL TNV AvaKOVPLoN
amd dAyog Ko peAayyoiio

* Ayepon €101KA TG TEPLOYNG 25 avakoveilet ta
CLUUTTOUATO KOTAOAWYNG o€ 060gveic TOV Oev
OVTOTOKPIVOVTAL GE POPLLOKEVTIKT] OLY®YT

Subgenual PFC
Subgenual ACC
& mepoyn 25
s

-2.8
t-value

Control Bipolar Unipolar Bipolar
Depressed Depressed Manic
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Dorsal prcfronlal system

ﬂ’
“ Orbital prefrontal network

Metaryuako
2X0GTNUO,

Mvnpovikni doTpnomn Tev
cuvarcOnuatov

TpomomnoLEL TIG GUUTEPLPOPES
KLVNTpOL

EXéyyer mv opeén, v libido, Tov
KOKAO TOV VITVOL

IIpodyet (1 avactéret) ™
Sdnuovpyio KOWOVIKOV dECUMOV
ATOPTIOVEL TV OGN

Basal Ganglia and Limbic System

Apvydai: ovTavoKAacTIKA
cuvaucHnpota, Toyelo
enefepyacia epedicpdtov Kot
Gpeon cuvousHnuoatikn enévovon

"EMka: coveldnt

GLVOUGHNLLOTIKY 0TGN TOV
gpediopdtov

Inméxapmog: kevipiky dopn
mvnumg

WoLrida: cOVOEDT) IMMOKAUTOV [E
TO LETOLYHIOKO GUGTILLOL
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Figure AB-17: Limbic System
(Cross-Coronal Section)

Metaryako
2061

Parahippocampal
yrus

Diagram colors are consistent with Figure AB-16.

Avohertovpyio

* BEvpebiototto, katesta, pedoyyoiio

* AvtiAnym epebiopdtov og emBAadv 1 apvnTIKOV
* EAdttooon xwvrtpov

* Awatopayéc vmvov, 6peéng, libido

* Kowvovikn armopdvmon, amrdcupon

Amygdala

Medial
orbital

4.50

Current Opinion in Neurobiology

AvEnpuévn CBF (cerebral blood flow) oe ac0evng e katdOiym (o€ oxéon pe vyeig papTupes) Kupimg
TNV opVYdaT, Kot 6Tov Koyxopetantaio Aot (Drevets, 2001)
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Agdopévo amd pappokodepameio:
ENTAEKOUEVEG EYKEPUMKEG TEPLOYEG: TAAYIOC TPOUETOTIOL0G PAOLOC, EALKAL
TOL TPOGayYiov, Bddapog & papdwtd

Table 2. Change in Normalized rCMRGlu During Tryptophan Depletion (TD) and Sham Depletion (SD)
in Patients With Remitted Major Depressive Disorder (rMDD) and Controls
rCMRGIu Change, Mean = SD, mg/min per 100 mL of Tissue
r Statistical Analysis
MDD Controls (ANOVA)*
r 1 r r 1
Regions of Interest 0 SD 0 SD F Value P Value
Primary
Lateral orbitofrontal cortex 1.16 £ 0.05 1.14 £ 0.05 1152 0.05 1.15+ 006 7.36 01t
Posterior cingulate cortex 1.29:0.08 1.27 £0.09 128+ 0.10 1312011 969 003t
Medial thalamus 1.37£0.19 1.34+0.19 1292013 136+ 0.16 5.10 03
Dorsolateral prefrontal cortex 1.29£0.06 1.29£0.06 129+ 0.06 1.29+ 0.06 0.03 88
Secondary
Ventral stiatum 1.3520.13 1.3210.12 1312 0.08 132:008 4.73 04
Pregenual cingulate cortex 1.15+0.05 1.14 £ 0.06 114+ 0.06 1.14 £ 006 0.01 93
Subgenual cingulate cortex 1.12+0.05 1.11 £0.06 1112005 1.10+ 0.06 0.06 81
Ventrolateral prefrontal cortex 1.20 £+ 0.06 1.19+0.05 119+ 0.04 1.18+ 005 0.33 57
Left amygdala 077011 0.78 £+ 0.08 0.76+0.10 0.75+010 0.65 42
Right amygdala 0.81+0.10 0.82 +0.07 0.83+0.08 0.82+0.09 0.43 52

Neumeister et al, 2015

YmoBdaiapog

Avoiertovpyia

* OpUOVIKEG dloTaPOYES

* Alatapayég Oeppopvbuiong
* Awtoapyés All

SIS\

* SIADH

e YeEOVOMKES OLOTOPAYES

*  AlTopoyEG NAEKTPOAVTMOV

KOl lGOPPOTLOG VOATOG,
STIADH

Agrrovpyieg

Opotdotaon
Evdoxpivikn puuion

[Ipdc0iog: TapacvumadnTIKd
OmnicOioc: ovuradnTikd
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Circadian rhythm and your cortisol cycle

breakfast

tunch Gnner

_snack
J / EEN snack
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cortisol levels (mg/dL)
s
—
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mideight AM noan XN dasght
* TIpocoyn otV VIEP-ATAOVGTELGT

— Cortisol OTL 6TV KATAO YN EYovpe

>10{77 avénuéva emimedo kopTiloAng

*  Yrdpyetl dotopoyn TOL KipKadiov
puOpov ékkpiong & Swotapoyn g
€KKpLoNG HeTA and diéyepon
(otpeg) N avacsTtodn tov dEova

* INUOVTIKEG S10POPEG TOL PVAOL
KoL ONHOVTUIKEG S10popEG PETAED
«OTOTLTTOVY KATAOAYNG

Psychoneuroendocrinology (2009) 34, 99109

avallable at www.sclencedirect.com

£ —
y 5

P

. ~=Z* ScienceDirect '&
e Sl s —&

journal homepage: www.elsevier.com/locate/psyneuen -

HPA-axis regulation at in-patient admission is
associated with antidepressant therapy outcome
in male but not in female depressed patients

E.B. Binder ", H.E. Kiinzel ', T. Nickel, N. Kern, A. Pfennig,
M. Majer, M. Uhr, M. Ising, F. Holsboer
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Etepoyévero oTig katadmtiki drotapoy] kor aveli)tnon evoopuivétommy

Table 2. Examples of Proposed Subtypes of Depression

Depression Subtype Main Features

Melancholic depression* Severe symp prominent getati

Reactive depression® Mod ymp ; app: ly in response to extemal factors

Psychotic depression Severe symptoms; associated with psychosis: e.g., believing depression is

a punishment for past errors (a delusion) or hearing voices that

depression is deserved (a hallucination)
Atypical depression Associated with labile mood, hypersomnia, increased appetite, and weight gain
Dysthymia Milder symptoms, but with a more protracted course

These subtypes are based on symptoms only and may not describe biologically distinct entities. The subtypes also cannot generally be
isting d by r to various subclasses of antidepressant medications.

*Melancholic depression is similar to a syndrome classified as “endogenous depression,” based on the speculation that it is caused by innate

factors.

"Reactive depression is similar to a syndrome classified as “exogenous depression,” based on the speculation that it is caused by external

factors.

¢ i & Dean & Keshavan, 2017
Genetics: Evomompévn Ozopia tng Katadlwmg
61 Domains: Symptoms:
e Neurotransmitters: ;hl_saﬁve Sadness/ Guilt
63 5-HT, NE, DA, Glu ol
Etc
\ Reward Anhedonia
o PFC-Limbic SRty
Epigenetics [==p ooy Inflammation
Connectivity Motor Psychomotor
f Activity agitation/
Retardation
Environment
Reduced <> HPAAxis Impulsivity Suicidality
Stress Neuroplasticity Hyperactivity
Sleep/arousal  Sleeplessness
Trauma
Interpersonal
Dynamics
Etc

8/6/18
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Evomompévn Ozsopio g Katadrlwng — Eykepaikés Aopég

Medial PFC’

DorsolateralPFC/ ACC
Subgenual ACC S

Orbital/ Hippocampus/
VentrolateralPFC Default network

5\

Amygdala

VTA/N
Accumbens

Affect regulation
circuitry

Dean & Keshavan, 2017

Level

Cortex

Thalamus

Limbic
system

Striatum |

Brainstem

SGPFC

1] Orb/VLPFC []

: 01 Wﬂﬂ D/DAPFC |l
=

|Thalamus ﬂ

Amygdala ﬂ

Jl V.Pallidum m’?

NTS | [ PAG |
1

Current Opinion in Neurobiology
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CN —» Motor
Sensory outputs

inputs

IIpdowo: TIpoPolrég sloepyopeves amd Apvydoin-Indkopmo Kot eEepyOUEVES TPOG EMIKAIVY
TUPNVA, LEAULVOL OVGT0L, ETUKAIVI) TUPNVOL, LELOLVOL OVGT0 KOl KEPKOPOPO TLUPNVAL

Mme: Avepyoueves TpoPorEG TOV OVAOTEP® TOV TPOTOTOIOVVTAL ATd TPOPOAEG O TOV TLPTVAL
™G paeng (oEpOTOVIVEPYIKES TPOPOAEG) KOl OTd TIV KOTMOKN KOAVTTPIKN TEPLOYN
(vromapuvepykés TpoPoréq)

Koxkwo: Katepydpeveg mpoforéc amd Tov TpOoUETOTLO0 AOLO

Mof: Afovoc HPA (S10kEKOUEVEC YPULLES: OVOGTOAN, GLVEYEIC: d1€yepon)

1) Apeon adénomn cepotovivig GTI POPT| KoL TOV ITOKOUTO
2) "Exxpion vevtpogwvav (n.x. BDNF)
3) Nevpoyévveon GTOV MOKOLTO
4) Néeg e€epyopeveg TPoPOAES Al TOV ITOKOLITO
5) AmoKaTAGTAON TOL PUGLOAOYIKOD KUKAMULOTOS

8/6/18
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Nestler et al 2002
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Willner et al, 2005
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I\ png amoxkoTdoTao ;

XTEPN O TPVTTOPAVIG 6E UGOEVEIS TOV AVAPPOCAY, ETAVUPEPEL TA.
COUTTONATA TS KOTAOAMYNG

[ .
TRP Ewovikr| Ztépnon [y
°
o
.
°
L 5 B \

Neumeister et al, 2015

‘Normal’ brain ‘Depressed’ brain

onset
R
-

recover
A ¥ A

Yyuig Eyképarog: Icoppomio petald avtiinyng apvnTikav epediopdtov (apvydaing) ko
OeTIKAV (emKAVIig TVPNVOC)
Eyxé@oalog pe kata@hwyn: Yaepioyver n avtiinyn apvntik@v epedicpdrov
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The kindling hypothesis

10 rocent ife stress 3> A 7
.NlllO)Mdew ssion onset per month g - >y
Female subjects only n = 2395 : » /
8 s
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2 ° \'//" : //
° s
. -
010 é
2 d ~— -
0 1 2 3 4 5 6 7-8 9-11 / ~ —_—
Number of previous depressive episodes e
Lifetime Dep: codes
A\ @ A
severe
= Affective Episodes
= mod
©
= mild
5 i T
2 mild
4 mod
o PN
F* L L] i
severe 2
Recurrent Stressor Sgo_nta(;leczys
isodes
sub- minor ma]or P
threshold [y 1

Operational definitions of
treatment response
G
Remission >75%
Response 50% - 74%
Partial Response 25% - 49%
/ Nonresponse <25%

Recovery - failure to meet criteria for MDD for at least 8 wks.
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Treatment Resistant Depression

STAR*D Remission Rates

56.1%

c
]
73
2
£
o
x
ES

Level 1 Level 2 Level 3 Level 4

Treatment Level

Trivedi et al. (Am J Psychiatry, 2006); Rush et al. (NEJM, 2006)

YYXOXEIPOYPI'IKH

* 1935: Ilpd mapovcioon mepapdtov o monKovs (J.
Fulton)

* E.Moniz (vevporoyog) & W. Freeman (vevpoyvyiotpog)
glonyayav v enépPaon o€ avOpomovg (1947 Nobel Prize
Prefrontal Leucotomy)

* 'Ewg 10 1961 glyav yiver mavo amo 10.000 AoPotopég oto
H.B. o 20.000 otig HITA (Tooth& Newton, 1961)

8/6/18
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Metomoio Agvkotopn

Transorbital Leucotomy
Teyvkn “Ice Pick”

Apoapotikn peioon g Suopopiag Kot Tov Gyyovg
oMQx

AMayég otny TpocomikdTTe, ANBapYos, anddeio, eEAAELYT EKTEAECTIKOV
IKOVOTHT®V KOl KOWOVIKT 0TdGuPsT

O opycéc pEBodot Eyovv eykatainpdel, AAAA

Anterior Cingulotomy(ACING) Steel et al, 2008
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Hlektpikog Eyke@aiikog EpeOiopdg
Deep Brain Stimulation

EnoavoppoOpion veupovikod KUKA®ULOTOS TTov £XEL
amoppuOcTel pe nAekTpkd epebIGUO.

&
: &
NS

1. DBS emucknvi mupnva (nucleus accumbens) S
2. DBS Cg 25 (subgenual anterior cingulate)

Epébiopo pe dedopévn ouyvotnta, Eviact Kot Ebpog
(avadiTnon WovIKOV TopapéTpmy, Thavag
€€UTOIKEVUEVEG PLOLIGELS).

Yvyxvotto @ 130-185 Hz
‘Evtaon  : 0.5-10 volts
Ebpog : 50- 450 msec
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Enépfoon ac@aing Kot 0uslaoTIKA XOPIG ETUTAOKES
[pénet vo avalnmmBovv evarioaktikol 1) Koddtepot eykepaiikol otdyot ?

Ta vevpoomeikovooTikd dedopéva evioyvovy Ty Bempia TV vTapydvTov
T0HOPUGIOAOYIKMV LOVIEA®DV

IMPOETXEIPHTIKA
OBehaia (A, C) kor Ztepoaviaio
(B,D) topn. Me dompo kdKro n

SG25

METETXEIPHTIKA
EmPePaionon g 6¢ong tov
niektpddon

Mayberg et al, 2005
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Table 2. Hamilton Depression Rating Scale, HDRS-17, Scores over Time for Each Subject
. Hamilton Score®
Time — e N . ~ - =
pPt® Pt 2° Pt 3® Pt 4¢ Pt 5° Pt 6°
Preop baseline 29 22 29 24 26 25
1 week postop (acute stimulation) 5 10 12 18 17 12
2 weeks postop (DBS off) 9 13 23 18 22 n/a
1 month 10 14 17 20 22 12
2 months 13 1 12 18 10 12
3 months 2 15 14 25 7 14
4 months 4 9 12 24 6 12
5 months 5 18 7 23 8 n/a
6 months 5 15 9 23 6 12
2 Clinical response: decrease HDRS score >50%. Clinical remission: absolute S score <8.
® Clinical responders.
“Clinical nonresponders.
Table 3. Psychiatric Ratings: Patient Subgroups
All Patients Responders Nonresponders
(n = 6) Mean Scores (SD) (n = 4) Mean Scores (Range) (n = 2) Mean Scores (Range)
Preop 1 mo 3mo 6mo Preop 1 mo 3 mo 6 mo Preop 1mo 3mo 6 mo
HDRS 17 258 158 12.8 1.5 27.3 153 9.3 7.8 23 17 20 19
(2.8 @.n (7.8) (6.8) (21) (5.9 (5.9 (3.1) (22-29) (14-20) (15-25) (15-23)
HDRS 24 346 258 21.2 18.8 35.7 25 15.3 13 33 7 30 30
(1.9 9.1) (8.7) (10.6) (1.5) (12.5) 3.5 2.9 (32-39) (24-30)  (27-33) (27-33)
MADRS 333 23 17.4 185 33.8 20.7 1" 9.7 33 27 27 29
4.5 8.5) (10.1) (104) (6.7) (11.1) (3.6) (3.8 (31-39) (25-28)  (21-33) (25-33)
CGI 6.2 5.2 4.2 4.0 6.3 47 33 3.0 6 6 6 6
(0.4) (0.8) (0.6) (1.7) (0.5) (0.6) (1.0) (0.8) (6) (6) (6) 6)
Note: f/u MADRAS and HDRS 24 scores not available for patient 6.

DBS: Erucinvig Ivpivag
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HDRS

10p
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o o/

% response HRSD

708

Percent change in rating from prestim baseline

60
50
0 24 40F
months of DBS treatment

30 P1r=-073
P2:r1=-044
P3r=-040
Bewernick et al, 2012 20—y 2 4 S

Stimulation (V)

Schlaepfer et al, 2007

Molecular Psychiatry (2017) 00, 1-8
2017 Macmillan Publishers Limited, part of Springer Nature. All rights reserved 1359-4184/17

www.nature.com/mp

ORIGINAL ARTICLE
The nucleus reuniens: a key node in the neurocircuitry of stress
and depression

v Kafclzopoulos', N Kokras'?, | Somopoulos”. JF Oliveira®™®, H Leite-Almeida®*, A Vasalou', VM Sardmha“,
Z Papadopoulou-Daifoti'*, OFX Almeida®, K Antoniou®, N Sousa®* and C Dalla’

PFC 5 J s

Lateral -0.10 mm
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