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Light Light Generator
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Eastman et al"*
First 55 28 16
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Lewy et al'®®
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treatment  (6/27) (1/24)
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Remission Rate

1998 STUDIES:
EFFICACY AND DOSE-

RESPONSE CURVE OF LT
FOR SAD

10,000 lux for 0.5 hours, 2 weeks

6,000 lux for 1.5 hours, 4 weeks.

2,500 lux for 2 hours, 2 weeks



The Can-SAD Study: A
Randomized Controlled
Trial of the Effectiveness of
Light Therapy and
Fluoxetine in Patients With
Winter Seasonal Affective
Disorder

Raymond W Lam et al., 2006
American Journal of
Psychiatry163:

FIGURE 2. Change in 24-Item Hamilton Depression Rating
Scale Scores in Patients With Seasonal Affective Disorder
Randomly Assigned to 8 Weeks of Double-Blind Treatment
With Light Therapy Plus Placebo Capsules or Fluoxetine
Plus Placebo Light

—i@— Fluoxetine (N=48)
—a@— Light treatment (N=48)
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Mean Change in Score on
24-1tem Hamilton Depression Rating Scale

16

20
0 1 2 A 8
Week of Treatment
4 Significantly greater improvement in the first week of treatment for

those receiving light therapy relative to those receiving fluoxetine
(t=2.1. df=94. p<0.05).



Correlation of Morningness- Eveningness (MEQ)
score and dim light melatonin onset (DLMO) in a
group of 69 patients with winter depression.

Salivary melatonin onset at 3 pg/ml (clock time)
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GURE 1. Remission rate (percentage of sub-
jects95% Cl) to 10,000-|ux, 30-min-
ute light exposure in patients with
winter remission, anchored to the
CT of the treatment session*

ero-hour circadian time is specified by the onset of melatonin

roduction at 10 pg/mL, as determined by radioimmunoassay

if plasma samples taken at 30-minute intervals throughout
he evening under dim room-light conditions <5 lux.™



VMONOOEPAIEIA

To 2005 n Emitponn) yio v 'Epevva tnC AUeptkoviKng
Yvuyatpikng Etaipiog ko po avackonnen e Paomng
Cochrane katéAncov 0Tl T0 «AELKO PMC» UTOPEL VAL
YPNGLLOTOMNOEL OC TPOTNGS YPAUUNG OEPATEVTIKT)
mopeuPacn, yio tnv Eroyiokn ko yio Ty Mn Emoyioxkn
KoatdOlymn pe amoteleGLATIKOTITO TOPOLOLN UE
BiAroypopiKt) AmOTEAECUATIKOTNTO TOV TEPLOGOTEPMV
AVTIKOTOOMTTIKOV.

—Golden et al., Am J Psychiatry 2005; 162:656

—Tuunainen et al., Cochrane Database Syst Rev
2004;(2):CD004050



2YNAYA2ZMOg

e OTarv ouvouGleTal Pe TNV ouvnNON
AVTIKXTKONITITIKN BEPATTEIC N PWTOBEPATTEIK
eMOTEUOEI TNV VTATTOKPION PE KTTOTEAEOUOT
TOU PAIVOVTOI OUXVG oTtd TNV TPWTN EROOUGO
TOU OUVOUOGOUOU

-Benedetti et al., J Clin Psychiatry. 2003;64(6):648;
-Martiny et al., Acta Psychiatr Scand. 2005;112:117



JAMA 2016 ( ONLINE NOV 2015)

Efficacy of Bright Light Treatment, Fluoxetine, and the
Combination in Patients With Nonseasonal Major
Depressive Disorder : A Randomized Clinical Trial

Raymond W. Lam, MD; Anthony J. Levitt, MBBS; Robert D. Levitan, MD,
MSc; Erin E. Michalak, PhD; Rachel Morehouse, MD; Rajamannar Ramasubbu,
MD; Lakshmi N. Yatham, MBBS, MBA; Edwin M. Tam, MDCM

Department of Psychiatry, University of British Columbia,
Vancouver



H pwTtoBepameiax ( Oepameia uEow AEUKOU
PWTOC), EXEI TEKUNPIWPEVN KTTOTEAEOUATIKOTNT
VIO ETOXIGKN ouvaioOnuaTikn diaTapaxn (FDA)

AMG UTIGPXOUV TTEPIOPIOPEVD OEOOUEVD VIT TNV
ATTOTEAEOUCTIKOTNTG TNC OTNV PEI(OVK
KOXTXOAIWN .



2TOXOg THg MEAETHG

Not TTPO0OI0OPIOTEN N XTTOTEAEOUOTIKOTNTA TNG
PWTOBEPATTIEING

Qc yovoBepamein Kar
2€ OUVOUOOMO JE PAOUEETIVN
Y€ oUyKpion pe placebo

2€ evVNAIKOUC pe un emoxiokn Mei(ova
KaT&BAIwn



DESIGN, SETTING, AND PARTICIPANTS

Tuxaiommoinuévn, OIMAN TuPAN, Randomized, double-
blind, eAeyxopevn pe placebo (O)kal sham OO

AoKiun 8-eBooutdwv o€ evnAikouc (19-60 eTwv) ue
ueEI(oVal KATABAIWN TOUAGXIOTOV PETPIOC BapUTNTOC

2€ TOKTIK& IXTPEIC TTAVETTIOTNUIGKWV KAIVIKQWV
>uUNoyn 0edopévwy amod 7/10/2009 ewe 11/3/2014.
Tuxaiomoinon ko 1 follow-up



Tuxaio ov&xBeon aobevwyv oe

(1) MovoBepareia AeukoU pwToc (10 O00-lux yix 30
min/d vwpic To mpwi ouv x&m placebo )

(2) yovoBeparmeia avTIKATXOMTITIKOU antidepressant
monotherapy (fluoxetine hydrochloride, 20mg/d ouv
XOPOVNC YEVVNTPIO GPpVNTIKWV 10VTWV VI 30 min/d )

(3) CUVOUOONO PWC KOI OVTIKATKONITITIKO

N
(4) placebo (xdpavnC YEVVATPIK IOVTWV OUV XOPOVEC
X&TTI).



MAIN OUTCOMES AND MEASURES

MeTaBoAn oTnv KAIluakae Montgomery-Asberg
ATIO TNV GPXIKN NETPNON oTNV NETPNoN 8
eBoouGOwWV Bepameing.

AeuTepoyevwe yErpnon avrtamokpione (50%
ueiwon MADRS ) kai upeonc (MADRS 10 oTtnv
TENIKN PETPNON).



122 aobeveig (mepimou 30 Tuxaic o€ K&KOE OuROX).
dAouoéeTivn xwpic diaxpopd armd placebo

dwce Kol ouvduaopoc onuavTikn dlapopd ard placebo
KA avoxn XwPIiC KAIVIKG ONUOVTIKEC KVETTIOUUNTES

EVEPYEIEC
dwToBepameix 13.4 10
dAougeTivn 8.8 9 6
2 UVOUOOUOC 16.9 16 14

Placebo 6.5 22 17



fluoxetine
20 mg

light 30 min
10,000 lux

fluoxetine
+ light

0.0 2 4 6 8 1.0 12
EFFECT SIZE relative to placebo

B 2<d<5 (small) [ 0=.8 (large)



2YMIMNEPAZMATA

H Beparmeioc pe ASUKO pC NTOV KXTTOTEAEOUKTIKA KO KOXAG VEKTN
KO WC JOVOODEPATIEI: K& O€ OUVOUXOUO JE PAOUOEETIVN YIG UN
EMOXIOKN KAT&OAIWN.

H ouvOuaouévn Bepameia €1XE T MO OTOOEPG ATTOTEAEOUKTE.



Morning Light Treatment Hastens

the Antidepressant Effect of Citalopram:
A Placebo-Controlled Trial

Francesco Benedetti, M.D.; Cristina Colombo, M.D.; Adriana Pontiggia, M.D;
Alessandro Bernasconi, M.D.; Marcello Florita, Ph.D.; and Enrico Smeraldi, M.D.
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OZDEMIR ET AL., J CLIN PSYCHIATRY 2015

COMPARISON OF VENLAFAXINE ALONE VERSUS VENLAFAXINE PLUS BRIGHT LIGHT
THERAPY COMBINATION FOR SEVERE MAJOR DEPRESSIVE DISORDER

venlafaxine kai venlafaxine + pwTtoBgpamneia (PO) EKavav KATAOAITITIKN
OUUTITWUOTOAOVYIO VO UTTOXWPENOEI 0€ koBevelc pe ooBapn pei(ova KaTaBAIpn

0 OUVOUQOMOC €ixe TOXUTEPO KO [10 EVTOVO ATTOTEAEOUOTC.
AMOTEAEOUATO OO TNV TPWTN €RoouGOx (P < .001).

2 NUOVTIK& XOuNAOTEPO 0KOP HoapiIATov oTov ouvouaouo (P < .05) ueté tn
deuTeEPN ELOOUGOC.

EBSoucda 8, 76% of venlafaxine + ®O (n = 19) Evavti 64% venlafaxine
patients (n = 16) eixav mAREnN upeon (HDRS score < 7).



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2010 Dec; 154(4):355-362. 35
© J. Prasko, M. Brunovsky, K. Laralova, A. Grambal, M. Raszka, J. Vyvskocilova, L. Zavesicka

AUGMENTATION OF ANTIDEPRESSANTS WITH BRIGHT LIGHT THERAPY
IN PATIENTS WITH COMORBID DEPRESSION
AND BORDERLINE PERSONALITY DISORDER

Jan Prasko®®<9* Martin Brunovsky®9, Klara Latalova®®, Ales Grambal®®, Michal Raszka®9,
Jana Vyskocilova®, Lucie Zavesicka®

35
Bright light therapy

30 A

_—
—

week -6 week 0 week 1 week 2 week 3 week 4 week & week 6 week 8

One-way ANOVA (week 0-6): p < 0.001
pair t-test week 0-1: p < 0,05;

Fig. 1. Hamilton rating scale for depression.



WIRZ-JUSTICE A, BADER A, FRISCH U, STIEGLITZ RD, ALDER J, BITZER J, HOSLI |, JAZBEC S,
BENEDETTI F, TERMAN M, WISNER K, RIECHER-ROSSLER A.

A RANDOMISED, DOUBLE-BLIND, PLACEBO-CONTROLLED STUDY OF LIGHT THERAPY FOR
ANTEPARTUM DEPRESSION,

J CLIN PSYCHIATRY, 2011

0 - = bright light

— _1 —

3

g 2

2

P os-

z 4

g

8 5 - 100 - 100

o

[e] -6 -

@ 80 80 -

N7 o 3 =

s . e 9

= S 60 . o 60 1

T 9 — * © o

c - > ° =

= *

® 8 40 S 40

2 -10 7 g 3

2 41 - g §

o /@ 20 @ 20 -
12 i

P P

13 I I I I I I 0 0 -

Week of Treatment



ENAEIZEILX (YYXIATPIKECG)

EITOXTIAKH KATA®GAIYH ( Eyxekpiuévn and FDA)

Movorolkn katdOlyn (mTpoteivetal ord APA 2005, Lam
20106)

Atmoikn kataOAwyn (Ipoteiveton and APA 2005)
[Tepryevvmtikn katdOiwyn (6 RCT Meleteg)
[Ipoguunvoppouciokt] ovceopikt otatapayn (MerETeg)
Yvyoyevng BovApia (Meléteg)

A.E.ILY. (MeAéteq)

Avowo t. Alzheimer (pelétec)

Alatapoyéc DTVOV 6€ AAKOOAKOUS acbeveic (MeAETEC)
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H 9O E'INAI MIA XPONOBIOAOI'IKH
MEQOA0Os OEPAIIETAG

T etvon ypovofroroyixny uébooog Ospanciag;

Eleyyopevn €k0eon Tov atopov, €
nEPLPUALOVTIKO £pEOloNOTAO TTOV ETLOPOVY
6TOVS PLoAoyikovg pvOpovg Tov, e GKOTO TN
BeAtioon TS YuyIKNE KOTACTOOTS TOV.



XPONOOEPANEIEG THg KATAOAIWHq

oLight therapy
o Wake therapy (total or partial sleep)

«Sleep phase aavance therapy



H 0 EINAI MIA MEOOAOs NEYPQNIKHg
ATEFEP2 Hg

*TMS
ECT
*VVNS

*DBS















H @0 EINAI @YZIKH MEOOAO¢ NEYPRNIKOY
EPEOIZMOY:

«O AvBpwtro¢c kai 10 [lepiBaGAAov TOU Eival
adlaXwWPICTO»

efa  TePIBAANOVTIKA  epeBiouaTta  €TTIOPOUV
aTTeEUOEiac oTn veupoueTaBIBAOTIKA AEITOUPYIA KOl
oTnv JeTaypagn Twv clock genes.

*O1 veupodlafBIfacTeC  TTOU  OTOXEUOUV T
WUXIOTPIKA QAPMOKA AEITOUPYOUV UTTO TO KPATOG
KIDKAOIwV ~ puBuwyv, TOU  PTTOPOUV  vd
TPOTTOTTOINOOUV PE EAEYXO TWV TTEPIBAAAOVTIKWYV
EPEBICUATWYV



Estimated serotonin turmover

G W Lambert, et al.

ETridpacn nAlakou gwToC Kal ETTOXNG OTA
ETTITTEDA TNC OEPOTOVIVNG

The Lancet, 360:1840, 2002
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Kwvia Kol poBOia avixveuouv pwe O0ToV auPIBANOTPOEION
ONAXOTIKWV

TpiToC TUTTOC PWTOUTTOOOXEWV TTOU EKPPGIOUV TNV NEAVOWIVN
avoK&AUWE o Ignacio Provencio, K&l N pwTOEUXIoONOIX TOUG
armodeixBnke amd Tov David Berson Kol JGAIOTO O OIGPOPETIKO
UNKOC KUPOTOC o TO KwVIx Kol Tox paPoiak (Robert Lucas)

AUT& TO KUTTGPOX OTOXEUOUV 0€ KEVTPX TTOU OEV OIGOPPWVOUV
EIKOVEC OTTWC O UTTEPXIOUATIKOC TTUPNVAC KGI O TTUPAVAC TNC
ENXIOIC TTOU OUOTEAAEI TNV KOPN, OVEUEONK 0 GANOUC.



SCHEMATIC MODEL OF THE
COMPONENTS OF A CIRCADIAN
SYSTEM (PART 1)

Input Photoreceptors
Cones and rods

— e

Light

Specialized ganglion  Retinohypo-

cells thalamic tract

. 54
Y

Entrainment pathways

gure 14.6 (Part 1) © 2004 Sinauer Associates, Inc



. "

ROSEMARIE D'ALBA



NUCLEUS

second
messenger

I
transcription

clock — o factors

trapserft:

translation

MICHAEL KRESS-RUSSICK



Photoperiod effects on serotonin neurons
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Inree-vweek orignu-Lignt intervenuon nmndas vobse-

Related Effects on Threat-Related Corticolimbic

Reactivity and Functional Coupling

Patrick M. Fisher, Martin K. Madsen, Brenda Mc Mahon, Klaus K. Holst, Sofie B. Andersen,
Helle R. Laursen, Lis F. Hasholt, Hartwig R. Siebner, and Gitte M. Knudsen
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Light therapy

Light therapy is effective in up to 85% of Seasonal Affective Disorder (SAD) cases.

Exposure to very bright LR B S R T S e R A
light for up to 4 hours per : Light intensity:
day (average 1-2 hours) : Average office lighting 200-500 lux* *Lux is a

Light dose for treatment  2,500-10,000 lux 7800
Bright summer day Up to 100,000 lux intensity

Bl Subject sits 2-3 ft. (61-91 cm) away from
specially designed light box

M Keep eyes open, but do not look at the light directly

B Treatment is usually effective within 3-4 days

Effect of light:

Equipment 1 i Eye

B Full-spectrum bulbs: a::ttell'g ‘

Similar to outdoor daylight eyes

M Cool-white lamps: : ] _ ]

Enhance cool tones, such as 2-, Optical nerve guides light ——

blues, greens, grays, whites : to internal clock in the brain,
: the SCN**

M Triphosphor lamps: :

Mixture of three phosphors 3. Level of melatonin 4. Higher concentration of

to provide visible light g hormone (high when it's dark, neurotransmitter serotonin
: influences mood) is reduced in the brain improves mood

M Biaxial lamps: :

Two cylindrical, long-lasting “*SCN = Suprachiasmatic nucleus of the hypothalamus

£ 2006 MCT Source: SAD Association, Depression Therapy Germany (www.depression-therapie-forschung.de) Graphic: Jutta Scheibe, Eeli Polli



EEOIAIZMOg¢

‘Evoc y®poc @IAIKOC Kot GVETOG
Mia moAvOpova 1N Eva KpePdTt

Mio GLGKELT] PMTOC TOL VO TEPLEYEL AAUTTESG
pBopiov 5-10.000 Ix

‘Eva mapofdv avtavakioong Kot oOtdyvenc



ME®OAOAOI'TA

Kat’ oikov Oepameia

KaOnuepivn tpmivn €kBeom (07:00°-09:007) yia 30° e ¢
10.000 Ix 11 5.000 IX yio 60°

Anoctaon acOevouc-unyovnuotog 60-80 ex.

éf(()) (([S)S)g vo, BpiokeTon 6TO VYOS TOV LOTIOV GE U0 YOVio
Aldpkera Oepaneiog cuvnbwe 4 gfooudowv

Eni un avtoamokpions, LTopel va YIVEL KOl AITOYEV ATV
gxbeon, ue Tic 101EC cVVONKES

Mmopel va yivel cuyyopnynon LE QOPLOKEVTIKT YY)



ANTENAEIZEI2

OpBaiuoroyikec mabNGELS (.. EKPUAIGT OYPOS
KNAooQ)

[6TOp1KO TOAALATAMV ETEIGOOIMV HOVIOC OE
ac0evelC LE OUTOAIKT] O0TOPOYT)



LT acute side effects Botanov& llardi, PLoS 1, 2013

Restless energy
Irritability

Dry mouth

Eye strain

Blurred vision
Headache

Flushing

Sweating

Daytime drowsiness

General dizziness

Weakness or fatigue
Nausea

Upset stomach
Abdominal pain
Muscle twitching
Tremor or shakiness
Agitation
Nervousness

=
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Kepaiaiyio

Noavtia

OdaupPoc Opacmnc

Evepebiototnra

AwotapoyEG DTVOL (OTTOYELUTIVY) POTODEPATELX)
EvaAlayn ¢dong ce vmouavio 6€ achevelc ne
OUTOAIKN ototapoy” (amoysvouotivy) @otofepamein)

AVTOKTOVIKOTNTO (GTTOVLNL)



Euxapiotw yia TNV
- TIPOCOXI Oag

“It’s for my depression. Go get your own.”
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