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MDD : EmidnuioAoyika XapakTnploTikd

= Aia piou emikpdtnhon: 16.6% ’nl le.77%

* ETAo1a emikpdThon : 6.7% ®

= 52% Twv TAoXOVTWY gixav Tov @ 21,3%
TTPpoNyoUHEVO XpOVo diThon dpwync

yid avakouUgion amo Td oUpUTITwHaTd
TWV
= KUpld amo 1aTpd mpwTtopaduiac
mepiBaAyncg (32,5%) mapd
yuxiatpo (20.6%)

National Comorbidity Survey R &



12 month prevelance of mental disorders in
Europe in 2011#

Opioid dependence

ocd |
Bipolar disorder
Eating disorder |

Mental retardation

Cannabis dependence |
Psychotic disorders

Personality disorders
PTSD

Conduct disorder
Alcohol dependence
Somatoform disorders
ADHD

Major depression
Anxiety disorders

0.4 (1.0)
0.7 (2.9)
0.9 (3.0)
0.9 (15)
1.0 (4.2)
1.0 (1.4)
1.2 (5)
1.3 (4.3)
2.0 (7.7)
3.0(2.1)
3.4 (14.6)
4.9 (20.4)
| 5.0 (3.3)
I 6.9 (30.3)

14 (615)

14

0 2 4 6 8 10 12

12-month prevalence in percent (no. persons affected)

# Prevalence "best estimate”, conducted in EU-27 countries, plus Iceland, Norway and Switzerland
* More details available in the speaker notes

Wittchen, H.-U. et al, 2011. Eur. Neuropsychopharmacology (2011) 21, 655-679
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MDD : AutokTovikoTnTa

e ¢w¢ Kal 15% Twv aoBevwy pe MDD
KATaAfyouv amod amoTeIipd AUTOKTOVIAC

« 6" aiTia BavdTou n autokToVida

oto UK kai 3" yia dropa 15-44 eTwv

» 11" aitia Oavdrou n autokTovia :

oe USA (8" aToug avdpeg ka1 19" aTig %

yuvaikecg) kai 3" yia dtopa 15-24 etwyv E v

+ 10-15% 1wV amomeipaB®éviwy ® |
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AUTOKTOVIA

e 877.000 daropa oc Ttaykoopio
emimedo auTokTdvnoav 1o 20021

* pia autokTovia ava 30 sec aTnv
upnAio

*105 tnv nuépa oTic USA

% BOavdTtwv
*AuTtokTovia 1,3%

*KakohOn veomAdopara 23%
*AEE 6,8%

Mann JJ at al: Suicide prevention strategies:
A systematic review JAMA 2005;294:2064-74



Contribution of Non-communicable diseases disability-
adjusted life years

Musculoskeletal Disorders
4%

Digestive Disorders
6%

Endocrine
4%

Other Non-communicable
Diseases Rispiratory
7% Disease
80/0

Unipolar Affective
Dis 10%

Schizophrenia 2%
Neuropsychiatric Bipolar Affective Dis 2%
Disorders Dementia 2%

29% o
Substance-use Dis 4%
Other Mental Dis 3%
Epilepsy 1%

Other Neurol Dis 2%
Other Neuropsych Dis 3%

Dis = Disorder/s; Neurol = Neurologic;
Neuropsych = Neuropsychiatric

Prince et al. Lancet 2007; 370: 859-877
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MDD - AvTigeTwmion
(APA Guidelines, 2010)

o Acute Treatment

- Oa mpémel va oToxXevel aTny eTiTeuEn UPeong
Tou MD Episode kai Tnv emdvodo Tng
AEITOUPYIKOTNTAC OTO Tpovoonpod emitedo

- TTeptAapupavel
- ®appakoBepamceia
- Depression focus psychotherapy

- 2uvluaouo pappakoBeparteiag
YuxoBepameiag

- AMeg owpatikég Oepameieg (ECT, light
therapy, TMS)




MDD - AvTigeTwmion
(APA Guidelines, 2010)

¢+ Acute Treatment
- H emAoyn Tn¢ mapéupaonc Oa mpétel va
pacileTal oc

- KAivikd xapaktnpioTikd (copapoTtnTa
oUUTTTWHATWY, cuvuTtapln dAAng diatapaxng,
WYUXOKOIVWVIKOC OTPECOOYOVOC TTapdyovTac)

- AAAoUC TTapAayovTEeC
- Patient preference
- Prior treatment experience




MDD - AvTigeTwmion
(APA Guidelines, 2010)

+ $appakoBOepancia

- 2UVIOTATadl oav dpXIKn Oeparmeia emAoync yia
acBeveic pe Nma £wg pétpla MDD kai ocaguwg
Oa TpETEl va XopnyeiTal oe EKEIVOUC HE
oopapn KatdOAiyn (ekToc Kai £xel oxedlaoOei
ECT)

. Eme1®A n amoTeAsopaTIKOTATA TWV
AvTIKATAOAITITIKWY givdl YEVIKA
OUYKpioiun, n dpXikA emiAoyn Oa
pacileTal ge TapdyovTeC OTIWE N
aopdAcld KAl N ATTOTEAEOPUATIKOTNTA




How

Effective Are

Contemporary Antidepressants?

60 =

1N
(@)

Response (%)
S

Antidepressant and Placebo Response Rates
(N=36,385; 262 drug-placebo pair-wise comparisons)

53.8

p<0.05

B Antidepressants
B Placebo

Drug Choice

Papakostas et al. Eur Neuropsychopharmacol 2009;19(1):34-40.



®aoeic TNC avTikaTaOAITTIKNG aywyng

No symptoms

Severity

Formal syndrome

Treatment phases

Remissiqn
Our mission
IS remissiony

Response

Acute

Continuation
(8—12 weeks)

(6—9 months)

Maintenance

(1 or more years)

Time —»



Yeeon (Remission) : Opiopoc

« 2.Xe00V TTARPNC UTTOXWPNON TWV CUUTITWHATWY KAl
onHEiWY TOU TpEXovToC eTeicodiou?

« Idewdwc o aoBevig dev £xel TTEPIOOOTEPA CUUTITWHATA
amd KAToloV Tov Oev UTTAPL E TTOTE KATABMITITIKOC

« 2.& TIAéoV TTPAKTIKO £TiTred0 0 AoOeVAC aIoBaveTal OTTWC
PO TOU KATAOAITITIKOU eTreigcodiou

* AToppold TWV TTPONYOUHEVWY €ivdl h 1IKAVOTNTA TOU
aoBevouc¢ va emavéABel oTa Kavovikd yid autov
eTiTTEdA AEITOUPYIKOTNTAC

1. Thase M, J Clin Psychiatry, 1999:60 (sup 22);3-6.
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Yeeon (Remission) : Opiopoc

O1 TpéxovTec oplopoi ThE Upeonc Ppacilovtal oTo KAIVIKO
emittedo Kal Oev cival TaBowuaioAoyiKoi

Puoikd, n PEATIOTN BepatreuTIKA TTApEPPaocn TNC
kKatdoOAiync Ba kKavovikoToIoUaE TNV UTTOKEIHEVN TNG
diatapaxh¢ TaBopuoioAoyikR EKTPOTIA

Aev éxoupe pBdoel OHWC 0TO ETITTEdO AUTO AKOUN
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Yeeon (Remission) : Opiopoc

BaBpoAoyia ¢7 otnv kKAipaka HAMD

- OAa Ta uyin, pucioAoyikd dTtopa €xouv paBuoloyia kATW
Tou 7/ oTnv KAigaka auTni

- Ta dtopa pe KataBAiyn Exouv cuvhOwce PaBuoloyiec Tou
kupaivovtal amé 15-25 (péon paBuohoyia : 20)

- Apa antaiteital peAtiwon katd 70% TouAdxioTov yia va
eTITEUXOEi N Upeon

BaBuoAovia €10 otnv kAipaka MADRS

1. Thase M, J Clin Psychiatry, 2003;64 (sup 13).:18-25.
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Yeeon (Remission) : TiaTi?

* O1 aoBeveic pe aTteAn uTToXWwpPNon TWV CUHTTTWHATWY
EXOUV
- AuEnpévo Kivouvo UTTOTPOTIAC

- Auinpuévn didpkela Twy KAtaBAITTTIKWyY emeigodiwy (Tdon
yia XpovioTnta) e PpaxuTtepec pdaoceic voppobupiac

- Emnpeaopévn Asitoupyikdtnta (in workplace)
- Emnpeaopévn KoivVWVIKA AEIToUpyIKOTATA

- Augnpévn Bvnoipotnta (all cause mortality)
- Auénpévn autoKTovIKOTNTAl

- MeyaAUTepo evOeXOHEVO «VEUPOTOL IKOTNTAC

1. Judd LL et al, J Affect Disorders, 1997;45:5-18
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Distribution of Total Subthreshold &
Threshold Residual Symptoms after
Remission

30

STAR D

-To 90% amé autoug Tou
gedpavioav UPeon HETA Thv
apXxIkn OepameuTikn Tapéupaon
gixav > 1 residual symptoms

25 -

20 A

15

Subjects, %

10

Symptoms, No.

“‘Reprinted with permission from Nierenberg et al.’




Proportion of Depressed Patients with or
without Residual Symptoms Relapsing After
Remission

Lo @® With residual symptoms (n=17)
0.9 A Without residual symptoms (n = 40)

0.8
0.7

0.6
05
0.4
0.3
0.2
01

04

P<0.001

Proportion Relapsing

| | | ! | | | | | |

| L L
o 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Months Between Remission and Relapse or End of Study

I

1. Paykel ES, Ramana R, Cooper Z, et al. Residual symptoms after partial remission:
an important outcome in depression. Psychol Med. 1995;25(6):1171-1180



Residual Symptoms - Predictors for
Poorer Treatment Results

100
p < .001

o
o

[=2]
o

S
o

N
o

25.0%

Percentage of Patients Relapsing
Within 15 Months (%)

Patients With Patients Without
Residual Symptoms  Residual Symptoms
(n/N = 13/17) (n/N = 10/40)

1. Paykel ES, et al. Psychol Med. 1995;25:1171-1180


http://www.google.gr/url?sa=i&rct=j&q=depression&source=images&cd=&cad=rja&docid=-jj6t6QoRavgDM&tbnid=9--bSyoq_o-5AM:&ved=0CAUQjRw&url=http://natural-health.most-effective-solution.com/2009/02/natural-remedies-for-depression/&ei=vxhEUf34OOOx0QXipIAg&bvm=bv.43828540,d.ZWU&psig=AFQjCNGq2ncen7UWciXhgLFaTgq9oLpjyQ&ust=1363503554337583
http://www.google.gr/url?sa=i&rct=j&q=depression&source=images&cd=&cad=rja&docid=-jj6t6QoRavgDM&tbnid=9--bSyoq_o-5AM:&ved=0CAUQjRw&url=http://natural-health.most-effective-solution.com/2009/02/natural-remedies-for-depression/&ei=vxhEUf34OOOx0QXipIAg&bvm=bv.43828540,d.ZWU&psig=AFQjCNGq2ncen7UWciXhgLFaTgq9oLpjyQ&ust=1363503554337583

H Umtap&n uTToOAAEIHUATIKWY CUPTITWHATWY
oxeTi(eTAl HE TTPWIPN UTTOTPOTIA

= EPdopddec mpiv TV TTPWTNH UTTOTPOTA ThE HEilovog KaTdBAiyng

400 Avdppwan xwpic
UTtoAAEIUPATIKA
£ ouuTTTWHATa
v 3.5 popéc HeyaAUTepoc Xpovo (n=155)
XX )
9 300 [ POPEC K POG XpOVoS M Recovery
> With 1 or More
w < Mild Symptoms
0.9 (n=82)
£ @ 200 231 E
Wl
£5
Z
- 100
.S
Be)
=
0 1

1. Judd LL, et al. J Affect Disord. 1998;50(2-3):97-108
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Percentage of Patients who Relapsed:
2-Year Follow-Up Study

80,00% -

0 - 67,60%

60,00% -

50,00% -

Pat(i%';fs 40,00% -
30,00% -

20,00% -

15,20%

10,00% A

0,00% - :
Pts not in PT§ in
Remission Remission

Pintor L et al. T Affect Disorder. 2003;75:237-244.



H emiTeuén Upeonc PEATILWVEI TV CWHATIKA
Kdl KOIVWVIKA AEITOUPYIKOTNTA

82 -

.I.
80 -
78 -
76 -
SF-36 74 - M Partial responders
Mean .
Scores 2 - B Remitters
70 -
68 -
66 -
64 -
Physical Social
functioning functioning
*p<0.001.
tp<0.09.

Doraiswamy et al. Am J Geriatr Psychiatry. 2001;9:4:423-428.



Aopikéc d1aPopEC OTOV ITMTOKAWUTIO OF
acBeveic pye UPeon EvavTi EKEIVWY XWPIC

— = Remitted, left
£ G hippocampus
E ™7 Remitted, right
0 ° hippocampus
_§ LI e Nonremitted, left
O 4.0 hippocampus
> LI ° .
_ at LI Nonremitted,
a8 it o ® right hippocampus

—a—E—
g 3.5+ I. N ° T e%
Q o o
o °
& - ° o O
xI 30 - o o

' Remitted Nonremitted Remitted Nonremitted
(N=18) (N=12) (N=18) (N=12)
Left Right
Hemisphere Hemisphere

Frodl T, et al. J Clin Psychiatry 2004;65(4):492-499.



Functional Benefits of Remission

4

Y
O 4 JQ *P<.05 vs honresponse
0§50 **P<.05 vs response
c gV
Q& +
By
V: >0
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cg(v
SSa
ESV
Qo !
Vo
X )

Q0
T
=Y

Normal Remission Response Nonresponse

¢ Movo o1 emiTuyxXdvovTeg Upean AsiToupyoUv o€ eTtiTTedd
OUYKPIOIUA HE EKEIVA TWV QUCIOAOYIKWY

Miller IW, et al. J Clin Psychiatry 1998:59(11):608-619.



the STAR-D Study Algorithm

(Sequenced Treatment Alternatives to Relieve
Depression)

LEVEL 1 INITIAL TREATMENT: citalopram

LEVEL 2

LEVEL 2A

LEVEL 3

LEVEL 4 SWITCH TO: franylcypromine or mirtazepine combined with
venlafaxine (extended-release)

1. Rush AJ et al. Am J Psychiatry 2003;160 (2): 237



STAR D :% of Patients with
Remission

remission M cumulative remission

80.00% -
70.00% - 67%
62.10%
60.00% - 56.10%
50.00% -
40.00% - 36.80%
36.80%
30.00% -
30.60%

20.00% -
10.00% - 13.70% 13%
0.00%

level 1 level 2 level 3 level 4

1. Rush AJ et al. Am J Psychiatry 2006;163(11):1905-1917
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Woman, wealthy, well educated, white



TTapayovTec Kivduvou via AteAn Yeoeon

2.opaph diarapaxn
XpovioTNTA CUUTITWHATWY
2.Uv voohpoTnta

- 2uvUmapn ayxoucg
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Depression : A group of Disorders

¢ KdOe pia pe diapopeTikO evOoPaAIVOTUTIO

apathy/
loss of interest
% }\ - one of these required

AGITATION

four more
= Of these
required
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Depression : Need for a paradigm shift

Thomas Samuel Kuhn (July 18, 1922 - June 17, 1996)

was an American physicist, historian and philosopher of
science, whose controversial 1962 book the structure of
scientific revolution was influential in both academic and
popular circles, intfroducing the term paradigm shift, which has
since become an English-language idiom

4




ATTO Td vovidld €vavTi Tou
tepiPdAAovToc, oTa yovidia e
TTEPIPAAAOVTIKEC €TTIOPAOEIC

+ Tia 10¢eTieg uTNPXE N dTOYN TG EVAOYEVOUS
KAaTdOAIYnc, n otroia €xel YEVETIKOUC OUVTEAEOTEC Kal
ThG avTidpadTIKAG, TTOU ATAV aToTéAEoua
O0TPEOOOYOVOU cuppAavToC

¢ To véo povtéAo avagépel 0TI To TtepiPpdaAlov emidpd
oTa yovidia (emyeveTIkES emIdpdoeig)




The Role of Epigenetic Modulation

External
environment

Maternal care

Genetic
background

A

EARLY EXPERIENCES REVERSIBILITY
Epigenetic modifications 1 Epigenetic modifications 2
Fertilization Pre-natal Postpartum Post-weaning Adult

Champagne et al. Cur Opin Neurobiol 2005;15(6):704-09. Copyright Elsevier (2005).



Epigenetic Modulation? Parental Stress May
Influence HPA Reactivity in Children Long-Term

31 healthy young adults whose mothers experienced severe stress during pregnhancy
and 30 age-matched comparison group individuals who underwent TSST

60 - 225 =
50 PS5 2004
—A-Cc6 E
3 40 - S 175+
T -
& 30 . T E 150 =
I 3
= p' - S
g 20 - E 125+
o
10 - F 1004 1
p=0.06 vs C6 / p=0.03 vs C6
0 | — T T | p— T T
-2 15 25 35 45 105 -2 15 25 35 45 105
Time (mins) Time (mins)

*Pre-TSST cortisol levels were significantly lower (p=0.007).
ACTH=Adrenocorticotropic hormone; C6=Comparator group; HPA=Hypothalamic-pituitary-adrenal
axis; PS=Prenatal stress; TSST=Trier Social Stress Test.




5-HTT Polymorphism Influences the Bias
Towards Positive and Negative Emotions

30 =
O Low
-I- O Intermediate
20= B High

|
o
]

Bias Score (ms)
(@]

Angry Faces Happy Faces

N
(@)
I

Vigilance to facial expression was assessed in 117 subjects.
Efficacy of 5-HT neurotransmission: low (S5/SL;; n=26), intermediate (SL ,/L ,L;; n=54),
and high (L,L,; n=37).

5-HT=Serotonin; 5-HTT=Serotonin transporter gene; L=Long allele; S=Short allele.




Stress and 5-HTT Polymorphism
Interaction May Precipitate Depression

The Risk of Developing an MDE Within 2 Months After Exposure to an SLE

8 = N=549 o= Male LS/LL
= == Male SS
2 =&~ Female LS/LL
_E O o6+ Female SS
o <
@S ..
° 90
C o
(o] [ 3 4 -
N a
(= V)
o 3.
| 4
o
- 2. -
1 L
0 I ]
No SLE Any SLE

5-HTT=Serotonin fransporter gene; LL=Long-long allele; LS=Long-short allele; MDE=Major depressive
episode; SLE=Stressful life event; SS=Short-short allele.

Kendler et al. Arch Gen Psychiatry 2005;62(5):529-35.
ATCYMO00010 Nov 2009



ATIO TNV XNHIKA aviooppoTrid OTIC
pAeypovwodeic Olepydaoiec

s ABpoilovTal evdeieic 0TI oI pAeypovwdeic
d1EpYATieC OUUHETEXOUV AITIOTTABOYEVETIKA OTNV
TPOKANON TG KaTdOAIyng

¢ Taemimedda TwWV AeYHOVWOWY KUTTAPOKIVWY €ival
auénuéva kard Tnv didpKeld Tou KAaTaBAITTTIKoU
£TTE1000i0V KAl UPigvTal KATA TV aTToOpPOHA Tou



> xéon DEP & Inflammation

o Zuvimapfn DEP pe @Aeypovwdn voonuara
- 20% Twv exovTwyv CV disease éxouv MDD
- DM : dirAaciaopocg kivduvou yia DEP

- Autoimmune disease (SLE,RA) : éw¢ 70% éxouv
DEP

.+ CA : 15-25% Twv kapkivortaBwyv £xouv DEP (9%
OTOV YEVIKO TTANBUGO)

CANCER
DIABETES

CARDIOVASCULAR
® ®

NEUROLOGICAL NELARMA ALZHEIMER'S
DISEASES | INELAMMATION DISEASE
\ B

S < @
AUTOIMMUNE - PULMONARY
DISEASES DISEASES

Almond Maria, Current Psychiatry June 2013 o T



> x¢on DEP & Inflammation

¢ AUEnon inflammation biomarkers oe DEP
- Dowlati et al 2010
- MeTa avaAuon 24 peAeTwy
- MéTpnon KUTTAPOKIVWY g€ KATABAITITIKOUC
- ZnpavTikd uynAotepec TipéC TNFa & IL6 (oc
oUyKpIon HE HAPTUPEC)

Almond Maria, Current Psychiatry June 2013



> xéon DEP & Inflammation

o AMYn TPOoTOTOINTIKWY TOU AVOOOTOINTIKOU
ougiwv mpokaAei DEP

- Interferon a

- Ta nmaritida C, yeAdvwya, renal cell CA,
blood CA, condylomata

- 16-58% avantuooouv DEP

Almond Maria, Current Psychiatry June 2013



> xéon DEP & Inflammation

¢ Stress : _ -
KivnToToinon g STRESS

Early adversity
Interpersonal conflict.

proinflammatory = seciaissiation
pathways |

Adrenal ;
 gland, >

? A
R b

cortisol

Almond Maria, Current Psychiatry June 2013



> x¢on DEP & Inflammation

o Ta avrTikataOAIrTIKA EAATTWVOUV TRV
@Aeygovwdn amdavrnon

- Ta avrikataOAImTika, TTépav TnS PeATiwong Twy
OUUTTTWHATWY TNC KaTdBAiyne (doxeTa av auTh
TTPoKANBNKe HEow KivnTOoTToiNONG PAEYHOVWOWYV
diepyaciwy n 6x1), HEIWVOUV TNV PAEyHOVWON
avtidpdon Kai Td €miTedd TWV TTPOPAEYHOVWOWV
kuTTdpokivwy (IL-2, IL-6, TNF-a, INF-y)

Almond Maria, Current Psychiatry June 2013



Neuropsychopharmacology (201 1) 36, 2452-245%
@ ) 2011 American Collage of Neurcpsychophamacdogy.  All nghts reserved 0893-133x01 1

www.neuropsychopharmacology.org

The Effect of Antidepressant Medication Treatment on Serum
Levels of Inflammatory Cytokines: A Meta-Analysis

Jonas Hannestad*', Nicole DellaGioia' and Michael Bloch'?
'Department of Psychiatry, Yale University School of Medicine, New Haven, CT, USA: “Child Study Center, Yale University School of Medicine.
New Haven, CT, USA

Effect of antidepressant treatment on TNF serum levels.

Std. Mean Difference Std. Mean Difference

Study or Subgroup Weight IV, Random, 95% CI Year IV, Random, 95% CI
IL-6 SSRI

Sluzewska 1995 7.2% -3.65[-4.65,-2.66] 1995 ——
Basterzi 2005 7.9% -1.14 [-1.77,-0.51] 2005 S e
Leo 2006 7.8% -1.02 [-1.69, -0.36) 2006 a——
Jazayeri 2010 7.7% -0.14 [-0.88, 0.60] 2010 S
Subtotal (95% CI) 30.6% -1.45 [-2.64, -0.25) ’
Heterogeneity: Tau® = 1.33; Chi® = 31.47, df = 3 (P < 0.00001); I* = 90%
Test for overall effect: Z=2.37 (P = 0.02)




> x¢on DEP & Inflammation

+ H avaoctoAl Twv @Aeypovwdwv pathways
PeATiwvel TRV KATadBAiyn

- COX, inhibitors, aketuAooaAikuAiké o0, TNF
antagonists

- EvioxUouv Tnv avTikataBAITTTIKA aywyn

- Persoons et al
- AoBeveic pe vooo Crohn + uynAoTepa emiteda CRP
PO TNC BOepameiac
- Xopnynon infliximab (TNFa antagonist)
- Epgdvioav peyaAUtepn umtoxwpnon Twv DEP
symptoms

Almond Maria, Current Psychiatry June 2013



> x¢on DEP & Inflammation

+ Tlwg o1 cytokines emnpealouv To KNZ?

- EBvepyomoinon pacikwy KevTpopdAwy veUpwy (TTX
TIVEUIOVOYAOTPIKO)

- Cytokines am6 Ta pyakpowdya ( o€ avramokpion oe
maBoyovo) diaxéovral og circumventricular

organs (douéc oto KNI pe ayyeioppiBeia kai EAAeIyn
BRB)

- MeTapepopeveg dia péoou Tou BBB

- H IL, evepyomoici utodoxeic oc epiayyelakd
Hakpo@daya kai evooOnAiakd KUTTApA, He
amoTéAeopa Tomikh ameAsuBépwan PGE,

Almond Maria, Current Psychiatry June 2013



Tryptophan
metabolism

% Tryptophan

Proinflammato p Indoleamine 2,
cytokines ry 3-dioxygenase (IDO)

5-hydroxytryptophan

N'formyl-kynurenine

v .
Kynurenine \mm Serotonin
Kynurenic
acid
MICROGLIA ® f
&hydmxyzynurenlne N-methyl-D-aspartate (NMDA)

v g
Quinolinic acid 2

Niacin
Proinflammatory cytokines activate the extrahepatic enzyme IDO. This leads o a deficiency in
serotonergic neurotransmission and increased glutamate receptor (NMDA) activation, which are
correlated with depression



DEPRESSED BRAIN

Inflammation
"" .A ¢ > L
' S Oxidative stress

Microglia

Neuron

« ¢évdeia SER
e UTtepeTdpKela GLUT



Pathway linking
Stress,
Inflammation,
and Depression

Predisposed
individual

Major depressive .
Slacder Inflammation

Activation of IDO
pathway. Reducing
serotonin availability;
increasing glutamate
receptor activation

This pathway is focused on enzymatic IDO activation due to inflammation. However, other potential
pathways exist, including through the HPA axis, neuronal activation, and upregulation of key
neurotransmitter transporters

IDO: indoleamine 2. 3-dioxygenase
Source: Reference 12




ATto Tou¢ NT otnv veupomAdoTIKOTNTA
Kdl TOUC VEUPOTPOWPIKOUC TTAPAYOVTEC

o Ta ev xpnoel avrikataBAImTIKA auédvouv Tnv NT
dpaoTtnpioTnTa oto KNZ

¢ H oUyxpovn 6pw¢ épeuva avapépel aTnv KatadAiyn
eAdTTWON

- Tou BDNF
- Tou fibroblast growth factor

- Th¢ veupoyéveong oTov .
ITTTOKAUTIO jJ

eeeeeeeeeeeeeeeeeee



EvkepaAiki atpowia athnv MDD?

ATpo®id TOU ITMTOKAUTIOU 0TNV KATdOAiyn

®uoioAoyIKOG KaTtaBAMITTTIKOC

Bremner JD, et al. Am J Psychiatry 2000;157(1):115-118.
Reprinted with permission from JD Bremner.



MDD Patients May Have a Lower
Hippocampal Volume at Disease Onset

iy
o

3.5

OMDD

BHC
*$<0.000

2.5 1
2.0 1
1.5
1.0 1
0.5 1
0.0

Whole Brain Volume (cm?3)

N-HV Left N-HV Right

MRT comparison of N-HV in non-medicated first episode MDD patients
(n=20) versus healthy subjects (n=15)

HC=Healthy controls; MDD=Major depressive disorder; MRI=Magnetic resonance imaging;
N-HV=Normalized hippocampal volume (hippocampal volume/whole brain volume x 100).

Kaymak et al. Eur Arch Psychiatry Clin Neurosci 2009; Sept 12 2009. [Epub ahead of print].
doi: 10.1007/s00406-009-0045.



Aopikéc d1aPopEC OTOV ITMTOKAWUTIO OF
acBeveic pye UPeon EvavTi EKEIVWY XWPIC

— = Remitted, left
£ G hippocampus
E ™7 Remitted, right
0 ° hippocampus
_§ LI e Nonremitted, left
O 4.0 hippocampus
> LI ° .
_ at LI Nonremitted,
a8 it o ® right hippocampus

—a—E—
g 3.5+ I. N ° T e%
Q o o
o °
& - ° o O
xI 30 - o o

' Remitted Nonremitted Remitted Nonremitted
(N=18) (N=12) (N=18) (N=12)
Left Right
Hemisphere Hemisphere

Frodl T, et al. J Clin Psychiatry 2004;65(4):492-499.



Monoamine Signaling Increases BDNF Release which
Modifies Monoamine Innervation

monoamine
-~

g
¢
1

\ synaptogenesis 23
i ynapiog neuroplasticity

@D — . Vvl
\4 A Ty

7 neurogenesis
o,




BDNF plays a role in the

proper growth and maintenance of
neurons and neuronal connections
(right). If the genes for BDNF are
turned off (left), the resultant
decrease in BDNF could
compromise the brain's ability to
create and maintain neurons and
their connections. This could lead
to loss of synapses or even whole
neurons by apoptosis.
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Depression

Plasma BDNF levels between patients with major depression and healthy control subjects. Statistical
significant differences are based on log tfransformation of BDNF levels: * p 0 .05, ** p 0 .001. BDNF,
brain-derived neurotrophic factor; controls, healthy participants; CPN, childhood physical neglect;
MDD, major depressive disorder.



ATtAoi TpoTol au&nonc Tou BODNF

¢ AOKnon
- Agpopikn doknon yia 30min

- Na mpokaAei at€&non Tou kapdiakoU puBpoU oTo
60-75% Tou UEYIOTOU ETTITPETOHEVOU
- Max Heart Rate= 220-HAwla

- KaBnpepiva
- H av&¢non Tou BDNF 6x1 dpeon




ATtAoi TpoTol avénonc Tou BDNF

o AiaAgiouoa vnoTeia / Ttepiopiopdc Beppidwy
- Ymdpxouv toAAoi Tpotol diaAciTtouodc vnoTeiac
- Alternate Day Fasting : pia H xwpic Tpoph
(emiTpémovTal Ta uypd) evaAhdooeTal pe pia H pe
Tpo®N
- B:2 (fasting to non fasting days)
- Fasting days : avdpeg 500-600 Beppideg
vuvaikec 400-500 Beppidec




ATttAoi Tpomol avEnonc Tou BDNF

¢ TpoTomoinon diaitac
- EAaTTwon mpooAnyng
- Refined sugar
- Kekopeopévwy AiItv




ATttAoi Tpomol avEnonc Tou BDNF

o EkBeon oc nhiakéd pwc (vit D)

- Ta emimeda Tou BDNF egivai diapopeTika aTig
OIAPOPETIKEC ETTOXEC TOU £TOUC

- Au€nuéva Avoitn + Kahokaipi




Vitamin D

2 xhHatiCeTal amod Thv XoAnoTepoAn pe Tnv emidpaon
uttepiwdoucg B akTivoPpoAiag atnv emideppida

Emionc mpooAappdveTtal diaiTnTikd

MeTatpémetal ae calcitriol (250HD;) (dpaoTiki
HoP @A)

ATtapaiTnTn via avdnTuén kar HeTAAAWGON TWV 00TWVY
ATiapaiTnTn OpWC Kai yia avantuén & AsiToupyia Tou
KN

Neupika kai veupoyAolakd KUTTApA O€ ITTTTOKAUTIO,
TpopeTWTIAIO PA0IO, uTtoBdAapo, BdAapo kai MO
éxouv umtodoxeic vit D
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Vitamin D Receptors
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l } Tcell response | T,-cell activity
1 Tel-cell response (indirect effect)

Monocytes and Dendritic cells Effector or memory T cells B cells or ASCs
macrophages | Maturation 4 IL-2, IFNy, IL-17 , Proliferation
1L } MHC class Il i Cytotoxicity 1 18G, IgM production
t Proliferation )} CD40, CD80, CD86 i Proliferation | Plasma-cell
t Cathelicidin ) IL-12 | CD4%CD8* T-cell ratio differentiation
t VDR, CYP27B1 1 IL-10 t IL-4, IL-10 t VDR

t Tel-cell and Ty, ~cell + CYP24AI

generation

Nature Reviews | Immunology



ATttAoi Tpomol avEnonc Tou BDNF

¢ 2UUTTAnpwHara 01aTpoYhe

Curcumin
- AUEnon BDNF, 18ia oTov ImmokapTo
np dol VO TOd | THE MANY DISEASES FOR WHICH CURCUMIN IS EFFECTIVE

)5 Nmapd oéa
Resveratiol




ATtAoi TpoTol au&nonc Tou BODNF

o EAdTTWON owpaTikoU Pdpouc
- Q1 taxvodpkol Oev
- ‘Exouv fasting periods
- AokouvrTai




ATtAoi TpoTol auEnonc Tou BDNF

¢ ®dpuaka

- Ampakines (AMPA Re stimulation)
- Sunifiram & Unifiram
- O1 10xUpOTEPEC ATTO TA VOOTPOTIA CUHTIANPWHATA
- Cystamine
- NooTpoma
- TTipakeTdpn
- SSRIs

Sl

ANIRACETAM

FIRST OF THE AMPAKINES




ATo Thv SER, NA & DA oto GLU

o Ta teAeutaia xpovia n GLU NT & ot NMDA Re
OcwpouvTail peifovo¢ onpaciac otnv aiTiomaboyéveld
TNC KATABAIYNC

¢ O avraywviopoc Twv NMDA Re mpokaAci 1oxup6
avTIkataBAITTTIKO amoTéAeopa kar av€davel Tov BDNF

NMDA re synaptic cleft

o gllmal
' l\
c \ /
>,
@ Zn m"d" ory site NMDA recognitio
-
>

» ooooooooo ) ooouoooooo‘

i A |
000000000000 | 0000000000000
900000000000000 | M“‘“‘”'

Mg?* binding site | )
post-synaptic membrane b M\ A and dimdbim ﬂg
d ion « b
—— cytoplasm woan \ bzl
N gy ECNSforum.com 2002




Ketamine

NMDA non competitive antagonist

1970 FDA éykpion : dissociative anesthetic
— XpRnoigo o€ media paxwv

Club drug

— Weudaiobnoioydvoc ouaia

— Special K, horse tranquillizer

— Out of the body experience

— TTARpn¢ amooUvdeon amé TNV TPAYHATIKOTNTA
AvaAynTiko

— MeTeyxelpnTiko dAyoc

Cl






Neurocientist J'ohn

Cunningham Lilly was
the most important figure in
the field of electronic brain
stimulation. He extensively
experimented with LSD and
ketamine.



One of the greatest
theoretical physicists
in history, Richard
Feynman briefly
experimented with
LSD, marijuana and
ketamine.
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Cat Valium, Jeft, K, Kit Kat, Special K, Super Acid, Super K, Vitamin K




Ketamine

* Orav xpnoigoToleiTal oav eUPoployovo, ol XPNOTEC
avagépouv adAAote dAAo apiBpo amod TiIC PpaxUXpPOoVeC
emdpdoeic The ouoiac (short term effects)

« To 40% Twv XpnoipoToIoUVTWY ThV oudid O TAKTIKA
BPdon avapépouv TIC PpaxUXPOVEC AUTEC ETTIOPACEIC

« QOuaoiaoTIKOC 0 pOAOC TwWV auvBnkwv XpHNong ThG ouaiac
Kal ThC doaNnc yia TiI¢ emOPAoeIC AUTEC

Cl

e £,
Ketamine N

CiHgCINO



Ketamine : Short term Effects

* Navuria

« Bpetoc

« Eugopia

o 2TOPdldIKEC KIVAOEIC 0OaApWYV
« Delirium

e 2uvaioOnuaTtikn aupAUTNTA R aTToudid cuvaiocoNUATIKWY
EKPpAoEWV

* YeudaioBnoeig Special

etamine




Ketamine : K- Hole Effect

A slang term for the subjective state of dissociation

Eikova kataTtovikng Zx, out of body
experience (OBEs) n near death experience

(NDEs)

ATIOTIpO0AavVATOAIOHOC

OTTIKEC YeUSAIGOATEIC g

AuoapBpia
Taxukapdia, al&non apThpldkg Trieong (
Zwnpn, ovelpwdne kardotaon (dream Ketamine HO €

. 200 mg/20 ml
Ilke) '.10mgg:'ml.‘
o Sgw intraweneus o
Use

u"l Myltple Do v

//.



Ketamine : K- Hole Effect

« Out of the body experiences
« Tlapddolec okéyeig

¢ ATIOTIpOOWTIOTTOINON

« ATOTtpaypdaroTroinon

* AioBnon TTwong N 0TI eTUTTAEE

« YToKeIlUeVIKA euTtelpia, e€apTdTal amo Thv
TPOCWTIIKOTNTA TOU XPAOTN Kal
TO setting Th xphong




Ketamine : Long Term effects

* Muiknh uTtepToVvia

« Taxukapdia

* ApTnpIiakh UTtépTach

* Navuria, éyeTocg

« Kpioeic E

* MaOnoiakég duoxépeleg
* Apvnoia

« Flashbacks

« Yoxwon

* Algoppayiki KuUoTiTIOd




Schedule TTITI/ITIN Controlled
Substances (3/3N)

 Substances in this schedule have a potential for
abuse less than substances in Schedules I or IT and
abuse may lead to moderate or low physical
dependence or high psychological dependence.

« Examples of Schedule ITIN non-narcotics include:

benzphetamine (Didrex), phendimetrazine, ketamine,
and anabolic steroids such as Depo-Testosterone.




Ketamine

« Treatment Resistant Depression (TRD)
— ATIOTEAEOUATIKOTNTA YIAd QUTOKTOVIKOTNTA Kal avndovia

— Off label xphon

— OTav éxouv amoTuxel 0Aec o1 dAAec d1aB€aipeg
OepaTeUTIKEC €TTIAOYEC

TRD

*>1% TOU TTANBUOUOU, USA

TTepimou 10 30% Twv KATABAIYEWYV

*ATTOTUXId avTATOKpIoNnG ag 2 avTikataOAMITTTIKA
2 Thv maximum TpoTeivopevn AX

>4E yopnynon

Ellingrod VL Current Psychiatry May 2016; 48-51




Directory of U.S. providers of ketamine therapy for
depression, bipolar, PTSD, and other mood disorders
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Ketamine . Efficacy (pia xophynon)

« ‘Exouv umdp€el pepikéc Tuxalomoinpévng katavouhc, DB,
eAeyxopevec e PLC pyeAéTtec Tne KeTapivne (kdmoiec amo
autéc ae TRD)

— antiDEP amoTéAeopa petd amé pia IV £yxuon
(0,5mg/kg bw)

— Response rate : 50-71% 10 24h perd Tnv £yxuon
(onuavtikn PpeAtiwan ge pepikous agBeveic HOAS HeTA
40min)

— KopUpwoaon amoteAéopartocg 1o mpwro 24h
— Aiathpnon via x72h oto 50% Twv aoBeviv
— TTpoodeuTikn utoxwpnon (to baseline) evrog 1-2E

Ellingrod VL Current Psychiatry May 2016; 48-51



g Fiaure

Percent of patients who reached a response or remission
after a single ketamine infusion

60 B Remission
511%  51.1% S2.6% 0 8 sspolne
50 47.7% 6%
40 36.9%
= 31.4%
g % 20.8%
= 25.5%
= 21.3% 8 o .
20 17% : 14.9%
10.9%
10 | 6.49%
26%
0
40 80 120 4hours 1day 2days 3days 7days 14days

minutes minutes minutes

Graph adapted from response characteristics summarized in meta-analysis’ of studies pubished before May 2015




Ketamine : Adverse Events

e 2UuvnOéoaTepeC
— AixaoTikd paivépeva
— ZdAn
— Oaupog 6paang
— TTTwxn ouykévTpwon
— Navria

« Emionc éxouv avapepOei
— TTapodikn KaTaoToAn

— YuxwoeopipunTikd gaivopeva (yeudaioBnoeic, pUn
(PUCI0AOYIKEC aIoONOEIC)

— 2.0yxuon

Ellingrod VL Current Psychiatry May 2016; 48-51



Ketamine : Adverse Events

« Tlapartnpeital pyikpA, aAAd onpavTiki abénon oTnv
apTnNPIaKA Ttieon

Ellingrod VL Current Psychiatry May 2016; 48-51



Ketamine : Efficacy (emavaraupav. xopnynoeic)

e AUo opuddec peAéTnoav Thv Xophynon 3 eyxuoeic / 71
via 2 E (N=24)
— 79-90% TWwV aoOevwyv gppdvioav avramokpion
(response)

— 25-100% aoBevv eppavioav peAtiwon peTd Tnv 1
Xopnynon

— A6 Toug 20pts Tou avramokpiOnkav, 65% avépepav
BbeATiwon 2 E petd Tnv TeAeutaia xophynon & 40%
gixav avramokpion yia diaothua >28"

Ellingrod VL Current Psychiatry May 2016; 48-51



Ketamine : Efficacy (emavarappav. xopnyhoeic)

* Mia opdda peAéTnoe Tnv XopAynon 2 eyxuoewyv / 7" via
2 E (N=10)

— Response rate : 80%
— Remission : 50% Twv acBevwyv (5 aoBeveic)

— H Upeon oc 2 aoBeveic diaTnpnOnKe yia TouAdxioTov
28n

L)

)

|

Ellingrod VL Current Psychiatry May 2016; 48-51



1 N Cochrane
o? Library

Cochrane Database of Systematic Reviews

Ketamine and other glutamate receptor modulators for

depression in adults (Review)

Caddy C, Amit BH, McCloud TL, Rendell JM, Furukawa TA, McShane R, Hawton K, Cipriani A



We found limited evidence for ketamine's
efficacy over placebo at time points up to one
week in terms of the primary outcome, response
rate. The effects were less certain at two
weeks POSt-tl"eatment. No significant results were found for the

remaining ten glutamate receptor modulators, except for sarcosine being more
effective than citalopram at four weeks. In te r ms of adverse events, the only
significant differences in favour of placebo over ketamine were in regards to
confusion and e motional blunting. Despite the promising nature of these preliminary
results, our confidence in the evidence was limited by risk of bias and the small
humber of participants. Many trials did not provide information on all the
prespecified outcomes and we found no data, or very limited data, on very important
issues like suicidality, cognition, quality of life, costs to healthcare services and
dropouts due to lack of efficacy. All included studies administered ketamine
intravenously, which can pose practical pr oblems in clinical practice. Very few trials
were included in the meta-analyses for each comparison; the majority of
comparisons contained only one study. Further RCTs (with adequate blinding) are
needed to explore different modes of administration of ketamine with longer
follow-up, which test the comparative efficacy of ketamine and the efficacy of
repeated administrations



Ketamine for DEP: TTpopAnuaTiopoi

* Bpaxupio anoTéAeopa
— ATtaitTeiTal épeuva yid avamTuln oTpaThYIKWY
TapdTaong Tou
— H pakpoxpovia xpnon mpokaAci

* Awoppaykh kuatitda (emwduvn, amaiTei HEPIKA
KUOTEKTOUN)

« Transaminitis (a6 pakpoxpovia xpnon yia dAyog)
« E€apTnon

Ellingrod VL Current Psychiatry May 2016; 48-51



Ketamine for DEP: TTpopAnuaTiopoi

« Kapdiayyeiakéc kat GI AE
« AvamTtun avoxng kai e€dpTnong
— 2uvhnBéoTepa oTEPNTIKA
* Craving
« DEP
* 2 WHATIKA CUUTTTWHATA

Ellingrod VL Current Psychiatry May 2016; 48-51



Ketamine for DEP: Mnxaviopéc Apdonc

* AyvwaTog
o 2apwce Kal dev opeileTal povo otov NMDA avraywviopo
— To antiDEP amoTéAcopa diapkei Tep1o0OTEPO TNC
d1dpkelag dpaoncg ThG ouaiacg
» 2h IM xophynon
« 4-6h PO xophynon

— AAAot NMDA avraywvioTécg dev ekOnAwvouv
avTiIkaTaOAITTTIKO amoTéAeoud

;\."‘n,__ . onists
Glycine. D-Serine e : e
Exvnceiin I i yamines
1 S 11
T
macelue ;.”. . l ) .
| i ®

Bushra Quereshi Current Psychiatry September 2016; 48-51



Ketamine for DEP: Xpnon w¢ AvaioOnriko
oc ECT

« 2 & oUykpion pe Thv methoexital
— AUEnon ictal time
« Apd peyaAUTepn amoTeAeopdTIKOTNTA

— Evioxuon Tou eUpouc Twy Ppadéwyv KUPATWY 0To HECO
TnG kpiong (mid-ictal slow wave amplitude)

— MikpOTEPN YVWOolakn dugAsiToupyia

— Bpdxuvon xpovou emavampooavatoAiopoU HeTd Thv
ouvedpida

Bushra Quereshi Current Psychiatry September 2016; 48-51



ATt Ta diokia oTic IV eyxuoceic




Jduosnue Jouiny Yd-HIN

jdudsnuepy Jouiny vd-HIN

NV Yd-HIN

% NIH Public Access

2

Author Manuscript

WSS

Published 1n final edited form as:

Arch Gen Psychiatry. 2006 October ; 63(10): 1121-1129. do1:10.100 Harchpsye.63.10.1121.

Antidepressant Efficacy of the Antimuscarinic Drug
Scopolamine:
A Randomized, Placebo-Controlled Clinical Trial

Maura L. Furey, PhD and Wayne C. Drevets, MD

Mood and Anxiety Disorders Program, National Institute of Mental Health, National Institutes of

Health, Bethesda, Md

Abstract

Context—The need for improved therapeutic agents that more quickly and effectively treat
depression 1s critical. In a pilot study we evaluated the role of the cholinergic system in cognitive
symptoms of depression and unexpectedly observed rapid reductions in depression severity
following the administration of the antimuscarinic drug scopolamine hydrobromide (4 pg/kg
intravenously) compared with placebo (P=.002). Subsequently a clinical trial was designed to
assess more specifically the antidepressant efficacy of scopolamine.

Objective—To evaluate scopolamine as a potential antidepressant agent.

Design—Two studies were conducted: a double-blind, placebo-controlled, dose-finding study
followed by a double-blind, placebo-controlled, crossover clinical tnal.

Setting—The National Institute of Mental Health.

Patients—Currently depressed outpatients aged 18 to 50 years meeting DSM-/1" criteria for
recurrent major depressive disorder or bipolar disorder. Of 39 eligible patients, 19 were
randomized and 18 completed the trial.

Interventions—Multiple sessions including intravenous infusions of placebo or scopolamine
hydrobromide (4 pg/kg). Individuals were randomized to a placebo/ scopolamine or scopolamine/
placebo sequence (series of 3 placebo sessions and series of 3 scopolamine sessions). Sessions
occurred 3 to 5 days apart.

Main Outcome Measures—Psychiatric evaluations using the Montgomery-Asberg Depression
Rating Scale and the Hamilton Anxiety Rating Scale were performed to assess antidepressant and
antianxiety responses to scopolamine.

Results—The placebo/scopolamine group showed no significant change during placebo infusion
vs baseline; reductions in depression and anxiety rating scale scores (P<.001 for both) were
nherrved after the adminictratinn of ceannlamine comnared wnth nlacehn The connnlamine/

Scopolamine

Atropine  Acetylcholine

Muscarinic
receptor




Fig. 7. Mechanism for scopolamine to cause a burst of glutamate, activation of mTORC1 signaling, and increased synapse formation.
Scopolamine blockade of Ach-M1 receptors located on GABAergic interneurons results in disinhibition and a burst of glutamate
transmission, activation of AMPA receptors, and depolarization of postsynaptic pyramidal neurons. This leads to the activation of
voltage-dependent calcium channels (VDCC), which activates release of BDNF and the subsequent stimulation of TrkB receptors and the
Akt-mTORC1 signaling pathway. This pathway controls the translation and synthesis of synaptic proteins, such as GluA1 and PSD95,
that are required for the formation of new synapses that occur and are associated with the rapid antidepressant actions of scopolamine.
Administration of rapamycin, a selective mTORC1 inhibitor, blocks the antidepressant actions scopolamine,
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Reviews and Overviews

Atypical Antipsychotic A ugmentation in Major Depressive
Disorder: A Meta-Analysis of Placebo-Controlled

J. Craig Nelson, M.D.

George |. Papakostas, M.D.

Randomized Trials

Objective: The authors sought to deter-
mine by meta-analysis the afficraou ~eddenl
erability »*

cho*’ Sixteen trials

v with 3,480 patients
e Non psychotic DEP

2009), the -

of major psychiatric
and online trial registries. Manufacturers
of atypical antipsychotic agents without
online registries were contacted. Trials se-
lected were acute-phase, parallel-group,
double-blind controlled trials with ran-
dom assignment to adjunctive atypical
antipsychotic or placebo. Patients had
nonpsychotic unipolar major depressive

TR LW SR WA (VN

trial, depression scale used, response and
ramission rates, and discontinuation rates
“*far adverse events,

3,480 patients

~effects meta-

_spical antipsychot-

_ _...antly more effective than
placebo (response: odds ratio=1.69, 95%
C1=1.46-1.95, z=7.00, N=16, p<0.00001;
remission: odds ratio=2.00, 95% C1=1.69-
2.37, z=8.03, N=16, p<0.00001). Mean
odds ratios did not differ among the atyp-
ical agents and were not affected by trial
duration or method of establishing treat-
ment resistance. Discontinuation rates for
adverse events were higher for atypical



FIGURE 7. Odds Ratios of Response Rates on Drug and Placebo in Atypical Antipsychotic Augmentation Trials, Grouped by
Method of Establishing Treatment Resistance

Treatment Resistance Subcategory Treatment Control Odds Ratio (Fixed) Odds Ratio (Fixed)
and Study n/N n/N {95% Q1) (95% Q1)
Historical failure only
Khullar et al. 31) 4/8 7 &» 600 |0.48. 7534
Mattingly et al. (32) 12/24 2713 el 5.50 [1.00, 30.29
Mdintyre et al (33) 14/29 8/29 +—— 245082, 7.31
Earley et al. (12) 185/327 74160 — 151104, 2.
El-Khalili et al. (13) 159/289 66/143 —— 143095213
Reeves et al. (29) 612 4am = 1.75 [0.33. 9.
Subtotal 689 363 - 1.61[1.24, 2

Total events: 380 (treatment), 155 (control)

Test for heterogeneity: ¥*=4.05, df=5
(p=0.54), P=0%

Test for overall effect: z=3.60 (p=0.0003)

One prospective trial
Mahmoud et al. (28) 49/137 334N —— 1.65 [0.98, 2.80]
Shelton et al. (7) 6/10 1/10 — 13.50 [1.20, 152.21]
Shelton et al. (25) 40/146 41142 —— 093056, 1.5
Corya et al. (26) 100/230 19/56 o Pl 1.50 (081, 2.
Thase et al. | (27 371102 31104 gl 134 [0.75, 2.
Thase et al. 1| 27y 43/98 30/102 —8— 1.88{1.05,3
Berman et al. (9) 61/181 41172 —— 1.62[1.02,
Berman et al. (11) 81174 45169 - 240153, 3.
Keitner et al. (30) 34/62 1133 — — 243[1.01,58
Marcus et al. (10) 60/185 32/184 - 228(1.40,3.72

Subtotal 1325 1103 <> 1.73 [1.45, 2.06

Total events: 511 (treatment), 284 (control)

Test for heterogeneity: *=13.30, di=9
(p=0.15), P=323%

Test for overall effect: z=6,02 (p<0.00001)

Total 2014 1466 < 1.69 [1.46, 1.95]

Total events: 891 (treatment), 439 (control)

Test for heterogeneity: ¢*=17.58, df=15
(p=0.29), P=14.7%

Test for overall effect: z=6.02 (p<0.00001)
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2 This report included two separate trials of identical design.
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Augmentation Treatments with Second-generation Antipsychotics
to Antidepressants in Treatment-resistant Depression
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Treatment resistant pts

Published online: 25 May 2013
© Springer International Publishing Switzerland 2013

Abstract Various classes of antidepressants have been
used in the treatment of major depressive disorder (MDD):
however, the efficacy of these treatments remains uncertain,
A number of well-controlled clinical trials, meta-analyses
and practical clinical studies have found that approximately
30 % of MDD patients remit following antidepressant
treatment, leaving approximately 70 % of patients with
significant residual symptoms. In these latter patients with
what is considered treatment-resistant MDD, typical anti-

treatment-resistant MDD patients in acute phase studies
published to date.

1 Introduction

Major depressive disorder (MDD) is a debilitating disease
with a lifetime prevalence of 16 % [1] that imposes sig-
nificant burdens not only on the patients themselves but



The number needed to treat (remission rate) and
humber needed to harm (rates of discontinuation due

to adverse events and most common side effects) of
each drug (%)
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Folate & Depression

Victor Herbert 1927-2002

 TlpwTnh mepiypagh Tng axéong
PUAAIKOU pe KaTaBAiyn améd Tov
Victor Herbert (1962)

— QO idio¢ éAape diaiTa xwpic
QUAAIKO via 4,5 phvec Kal
TTeEPIEYpAYE ePpavion aumviag,
gvepeBioToOTNTAC KAl diaTapaxwy
HVAUNG

— Ta oupmtTwpaTta eppavicdnkav
TPOo0dEVUTIKA

— Ymoxwpnoav ge AQYn UAAIKoU
EVTOC 2 hUEpWY




/ Folate & Depression \

* Tolmunen T!
— 2682 peonhAikec avdpec, iAAavdia
— 270 YEVIKO TAnBuUaouo

— O1 £xovTeCg TIC XAPUNAOTEPEC OIAITNTIKEG TTPOCAAYEIC
PUAAIKOU gixav 67 % peyaAUTepo kivduvo yia
kataBAITTTIkKA oupmtTwparta (pe Xxphon Thne Human
Population Laboratory Depression Scale) (vs
EKEIVWV HE UYNAEC TTPOCARYEIC)

\ 1. Tolmunen T et al. J Nutr 2003; 133: 3233-3236 /




/ Folate & Depression \

* Morris MS
— 3000 apepikavoi 15-39 eTwv
— O1 di1a piou ekmtAnpoUvTEC Ta KPITHPIA Yia peiCova
KaTdOAIyn gixav onpavTika xapnAotepa emimeda
®UAAIKOU O0TOV 0p06 Kail Ta epuBpd aipoogaipia (Evavri
eKEiVWV TTov Oev gl@aviaav oTé katadAiyn otnv WA
TWV)

\ 1. Morris MS Psychother Psychosom 2003; 72: 80-87. /




Formation of L methylfolate from folic acid

TeTpaUdpopilomTepivn
folic acid (synthetic) BH4

DHFR
(d/hydrofolate reductase)

synthetase

duhydrofolate (dletary)
MTHFR
(methylene
DHFR tetrahydrofolate
reductase)
H SHMT
(serine hydroxy
methyl transferase)
e ———— methylene
- THF
H H

tetrahydrofolate
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Folate deficiency and monoamines

SHT
neuron

SSRAI ineffective

SHT
neuron

now SSAHI is effective
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Trimonoamine Neurotransmitter Deficiency Possibly
Linked to Folate Deficiency

Stahl SM CNS Spect vol 12 no 10



Reversal of Trimonoamine Synthesis Deficiency
Possible Boost to Actions of Antidepressants

Blood-brain
barrier

Normal
Baseline
Hypoactivation

blocked

Stahl SM CNS Spect vol 12 no 10



TTpoTaB®évTec pnxaviopoi dpdonc yia MTHF,
Methylation & Neuronal Function

Synthesis Increased Synthesis of Dopamine,
= of BH4 "|  Serotonin, and Norepinephrines.17.18
Increased : ic19
TH Activity Increased Dopamine Synthesis
Synthesis of SAMe
Deregulation
of PP2A . Decreased Toxic CNS Proteins
v Methylation | Substrate (phospho-Tau and g-Amyloid)
Increased of Proteins Specificity
Methyltransferase-
Dependent Reactions
. "éc"‘gﬁﬁgd »| Increased Synthesis of Acetyicholine2!-23
Methylation of
* Phospholipids
) dncneased Normalization of Receptor Densily,
b Fluidity 7| ie, Muscarinic, Noradrenergic24-26

*Copyright 2007 Teodoro Bottiglieri, Ph.D. Used with permission.
Abbreviations: BH4 = tetrahydrobiopterin, CNS = central nervous system, MTHF = methyltetrahydrofolate, PC = phosphatidylcholine,
PE = phosphatidylethanolamine, PP2A = protein phosphatase 2A, SAMe = S-adenosyl-t-methionine. TH = tyrosine hydroxylase.

J Clin Psychiatry 2007; 68 (suppl 10)



/ Xophynon Folate : Avhouxieg \

« 2 UYKaAuyn évdciac B12

— H avaipia diopBwveTai, 6x1 opwe Kai n PAApn Tou
TTINZ/KNZ

« CA risk
— MdaAAov UTTEPEKTIHNHEVOC KivOUVOC

— ATIOPUYH XOPAYNONC £TTi OIKOYEVEIAKOU AvAPvNOTIKOU
colorectal CA

« A>>800uy/day

— TTpokaAouv auénon ota emimeda Tou apeTaPpoAioTou
PUAAIKOU

\ — Apa gAdTTwon brain levels L methylfolate (kai MA) /

\ 1.  Fava M J Clin Psychiatry 2009; 70 (supp 5): /




ATO Thv papHakoOepaTteia aTnv
VEUPOTPOTIOTTIOINON

o ECT
+ Vagal stimulation

© Mayo: Foundation for Medicsl Education-and Research, All rights reserved.



Nerve implant for

depression

A pacemaker-like device ?
now is approved for ) Jl
treatment of epilepsy and y

for depression that hasn't =
responded to other s ~
therapies. A Medicare J e
committee, however, issued

a preliminary decision in

February indicating it | attach to
would not cover the device the vagus
for patients with severe ggl’;’ﬁ' carry
depression. A final decision electric

is expected in early May. impulses.

Vagus nerve | /.?" U
stimulator \—\ l of

Left vagus
nerve connects
to pads of the

Ab?]ucti 2,200 patri]ents ] i
with depression have { PO ?
been im%lanted with the T\l Pnrggld";vr?clived .
device, according to Stimulator: | emotion
manufacturer Flat 2-inch device is
Cyberonics Inc. implanted under skin in \\\

outpatient surgery. Y o
Depression: ' ®

About 20 million Americans annually are estimated
to suffer from it, and about 4 million of them fail to
find relief from drugs and electroconvulsive therapy.

SCURCE: Cyberonics

\\
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ATIO TIC EYKEPAMKEC TITUXEC OTIC PUTIOEC
TOU TTOOWTIOU

+ Botox for depression
- Facial feedback hypothesis (Darwin)




Journal of Psychiatric Research 52 (2014) 1-6

Contents lists available at ScienceDirect

Journal of Psychiatric Research

journal homepage: www.elsevier.com/locate/psychires

Treatment of depression with onabotulinumtoxinA: A randomized,
double-blind, placebo controlled trial

Eric Finzi ®*, Norman E. Rosenthal ®¢

@ Chevy Chase Cosmetic Center, Chevy Chase, MD 20815, USA
b Capital Clinical Research Associates, Rockville, MD 20852, USA
€Georgetown Medical School, Washington, DC 20057, USA
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Fig. 1. MADRS scores over time (mean -+ standard error of the mean), in the OBA(33)
and placebo(41) groups at 3 and 6 weeks versus baseline.



Vilazodone

FDA approval : 2011

SRT + partial agonism (presynaptic) D HT1A Re
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Levomilnacipran

FDA approval : 2013

EA : wopuaAyia, Ttepipepikh veupomtdOeia (HTTA)

kaTtdOAiyn (EupwTn)

NRI>SRI

BeATiwaon yvwoTIKWY AEITOUPYIWY Kal KOIVWVIKAG

AEITOUPYIKOTNTAC

Rx Only
N Professional Sample—Not for Sale '




Vortioxetine

SRT

5 HT1A agonist

5 HT1B partial agonist
5HT3,5HTID & 5 HT7 antagonist







