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Disclosures

| have no relevant financial relationship with the manufacturers of
any commercial products and/or providers of commercial services
discussed in this CME activity.

Neither | nor any member of my immediate family has a financial
relationship or interest with any proprietary entity producing health
care goods or services related to the content of this CME activity.

My content will include reference to commercial products; however,
generic and alternative products will be discussed whenever
possible.

All products have been evaluated in peer-reviewed grants or
publications.



A set of treatments — primarily for unipolar and

bipolar depression, and sleep phase disorders —
that use one or more of the following, anchored
to the patient’s circadian rhythm phase:

In the works: mania, ADHD, OCD, bulimia, dementia, jet lag. shift work, degrees of blindness



The Circadian Timing System

Paraventricular Nucleus (PVN)
Suprachiasmatic Nucleus (SCN) Pinealis

Retina (Circadian Photoreceptor)
Superior Cervical Ganglion (SCG)

Wirz-Justice A (2002) The physiology of time. In Décosterd J-G, Rahm P
(Eds.): Physiological Architecture, Basel, Birkhauser. Pp. 147-151.
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Where are the seasonal patients?

N=5114 n= 3462 > 39 °N
y=0.018x - 0.336 y * 0.007x + 0.304
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2630 30-34 3438 3842 4246 4650 5.10 10-15 15-20
LATITUDE “N LONGITUDE RE UCT BOUNDARY “W
across four US time zones

&

06:47 06:56 07:07 07:18 07:31 07:.47 _ . .
SUNRISE TIME AT THE WINTER SOLSTICE 15-30 3045 4580
at the eastern UCT boundary across time zones DELAY IN SUNRISE minutes

Terman M, White T (2007) Web survey for
the Center for Environmental Therapeutics




Responders and nonresponders
to bright light therapy

10,000 lux / 30 min / morning light / n=24
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Boseline Posttreatment Withdrawal

Terman JS, Terman M, Schiager D, Rafierty B, Rosofsky M, Link MJ,
Gallin PF, Quitkin FM (1990) Efficacy of brief, intense light exposure for
freatment of winter deprassion. Psychopharmaceiogy Bulletin 26: 3-11.



Dose-response for antidepressant light therapy:
Intensity, duration, time of day

Potient B.L., female SAD, age 28

SIGH—-SAD score
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Terman M. (1388) On the question of mechanism in phototherapy for seasonal affective disorder
Considerations of clinical efficacy and epidemiology. Journal of Biologicol Rhythms 3:155-172



Response of the melatonin rhythm to morning or
evening light exposure
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Terman JS, Terman M, Lo ES, Cooper TB. (2001) Circadian time of morning light administration
and therapeutic response in winter depression. Archives of General Psychiatry 58:69-75



Individual differences in circadian timing

Baseline melatonin onset
Patients entering light therapy
DLMO,=20.7+15h
SIGHSAD =238%3.3
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DLMO, = dim light melatonin onset defined as salivary concentration 2 3 pg/mL



The antidepressant effect of light therapy depends
on the timing of exposure relative to baseline
circadian phase while depressed.
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7.50t0 9.52 9.54t0 11.00 -1.50 to 3.00
(early morning CT)  (late morning CT) (evening CT)

Melatonin Onset to Light Onset (h)

Arch Gen Psychiatry 2001
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Automated Online Confidential Self-Assessments

A service of CET offerad anonymously and free of charge.

Complete our three unique questionnaires to help you clarify:

Your diagnostic status (AutoPIDS)

Bright light therapy has been established as the international standard for treatment of winter depression, milder “winter
doldrums,”™ and other chronoblological, circadian rhythm sleep and mood disturbances.

Your circadian rhythm type (AutoMEQ)

How much of a lark or owl are you, compared with other people? When does your Internal clock think you should be going to
sleep? If you are taking light therapy, what would be the most effective time of day?

Your current level of depression (AutoSIGH)

Whether or not you're under treatment for depression, it is important to track changes in your state toward improvement (or
not). You should know your score and details about your symptom pattern, which can facilitate discussions with your doctor.




€ C/@t AutoMEQ

Automated Morningness-Eveningness Questionnaire (AutoMEQ)
0% 100%
Approximately what time would you get up if you were entirely free to plan your day?

Please choose...

1) 5:00-6:30 a.m.

2) 6:30-7:45 a.m.

3) 7:45-9:45 a.m.

4) 9:45-11:00 a.m.

5) 11:00 a.m.-12:00 noon
6) 12:00 noon-5:00 a.m.

(You may want to use your browser’'s zoom function to maximize the size of the question text on your screen.)

Resume later << Previous Next >> ~ Exit and clear survey
0% | | 100%
How hungry do you feel during the first half hour after you wake up?

Please choose...

1) Not at all hungry
2) Slightly hungry
3) Fairly hungry

4) Very hungry

Resume later << Previous Next >> Exit and clear survey \

m f



immediate, personalized feedback...

AutoMEQ
Automated Morningness-Evaningaess Quastioanaire (AutoMEQ)

Wi 00w

HERE IS YOUR PERSONALIZED AUTO-MEQ FERDBACK

ESS-EVENINGNESS TYPE 1S CONSIOERED TO BE INTERMEDIATE.
Marnngness-evenngness scoces range from 16-86. Scores of 41 and befow Indicate “evening types * Scores of 59 and above Indicate "morning types,” Scores between 4258 indicate “intermediate types *

630 18 [70-06

e Befinte macrng
Your scone alows us 10 astimate when your brain bagio
WE ESTIMATE THAT
“saliva concentration of 3
The time you are first able to fall asleep 2 reguiar sleep schedule) is related to the time that your brain begins to produce melatonin in the evening or at night

This information can Be put to wports ¥ Your daly schedufe 10 Dest match with your circadian riwthm type. It is especially useful # you want to ese light therapy (o shift your
mmmommmtmmmm**- earfier; evening light shifts them later),

Azpropriate timing of theragy can help you wake up mare alert for 3 nomal work divy, reduce INSOMMNES When you are trying to get to sleep, accommodate 10 shift work, prepare for (or recover from) long distance alr
travel, and even correct abnormal sieep patterns such as the Delayed Sietp Phase Syndrome, Below, we specly two well-testad agplcations:

Ught therapy is the first-iine treatment for Seasonal Affective Disorder, eliminating or reducing the need to take drugs. People sufferng with major depressive episodes n winter showld seck supervision of
treatment by 2 health professional knowledgeadie about Managng the symptoms. The persondized advice we give you here is based on 2 large cinical trial at Columbia Presbyteran Medical Center. That cinical tral
used 2 10,000 lux flworescent Nght box with an overhead diffusing screen, for 30 minutes dally, (mmmmmmwamwm.wmuum You should ask
Your doctor to help you make adjustments to maximize the antidepressant effect. )

If you are considering 10,000 hux light therapy to combat winter Gepression, your MOomingness-eveningress scone indicates t
You can try the same Hght timing, 6:30 am, to comdat oversieeping and ease of rising in marning, whether or not you have

Our recommaendation provides only 8 general guideling. You May Need o 3djust the LMIng 2ased ON yOUr EXPENeNce during treatment. I you S0ep 0NQer than 7 hours per NIght, this schedule will require you to
wake up earlier than usual for greatest benefit. Some pecple comgensate by going to bed earfier, while others feed fine with shorter sieep.

Chck next to print out your answers to each guestion, send us feedback, and 9o to the website for the Center for Environmental Therapeutics,

Resume ter | << Previous | | Next>> £t and char sumvey




MEQ Score
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Salivary DLMO @ 3 pg/mL, h

r=-0.81
N=35
P<.001

morning types

intermediate types

evening types

DLMO: evening melatonin
onset measured under dim
light comditions

30 pg/mL: a lew melatonin
copcentration chosen to index
secrefory onset

MEQ Score

Start Light

16-18
19-22
23-26
27-30
31-34
35-38
39-41

42-45
46-49
50-53
54-57
58-61

62-65
66-68
69-72
73-76
77-80
81-84
85-86
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TRIPLE CHRONOTHERAPY

[ | Sleep allowed, normal room light if awake; example anchored to 23-07 h habitual sleep pattern while depressed
|| Light therapy (10,000 Ix, duration increased at 4 to 5-day intervals if tolerated and improvement is siow)

23 24 0l 02 03 04 05

Fig. 25. Under the complete chronotherapeutics protocol, phase advanced sleep alternates with full nights awake
but moves back in 2-hour steps toward a maintenance sleep phase one hour earlier than at baseline. * Advanced.

Wirz-Justice A, Benedetti F, Terman M (2013) Chronotherapeutics for Affective Disorders:
A Clinician’s Manual for Light and Wake Therapy. 2nd edition, revised. Basel, Karger.



Triple Chronotherapy
The South Carolina Study
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Triple chronotherapy + lithium for bipolar I disorder

Sleep phase
advance 19-02 h
Sleep phase

Sleep phase
advance17-24 h
advance 21-04 h

No drug (n = 14)
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Lithium (n = 16)

| 1
4 5

Benedetti F, Barbini B, Campori E, Fulgosi MC, Pontiggia A, Colombo C (2001) Sleep phase advance and lithium to
sustain the antidepressant effect of total sleep deprivation in bipolar depression: new findings supporting the
internal coincidence model? Journal of Psychiatric Research 35:323-329,




Dawn and Dusk Simulation




Sun overhead 100,000
Soledl au zénith

Davlight 10,0600
Lamidre du jour

Sunnse 1,000
Aube

Civil twilight
Crepuscule civil

Full moon
Pleine lune

Starlign 0.001
Lumiére des droiles
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Normalization of sleep accompanies antidepressant

response to twilight simulation

baseline, depressed ST 2
————— . - Ap— B monP Do ivieeo soommes Cioss cIEIntie shoe commme oo
] n 2e - o on Y]

dawn simulation

Terman M, Schlager D. Twilight therapeutics, winter depression, and sleep. In Montplaisir J,
Godbout R, Eds. Sleep and Biological Rhythms. New York: Oxford University Press 1990;113-128.




Gradual Bedroom Dawn lllumination
Phase Advances the Melatonin Cycle
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Terman M, Schlager D et al. (1989) Dawn and dusk simulation as
a therapeutic intervention. Biological Psychiatry 25:966-970.
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Products and Select Solutions

Smart Lamp

International research has shown that dawn simulation is capable of re-setting circadian body rhythms to help you wake up the

way nature intended. Dawn simulation therapy is a spearheaded by Dr. Avery (University of Washington) and CET President Dr.
Terman (Columbia University).

Recommended lamp positions for dawn and dusk simulation:













The first controlled trial of negative air ionization for 30 min upon wake-up

Baseline 10 days 20 days Withdrawal

15

Baseline 10 days 20 days Withdrawal

Terman M, Terman JS. (1995) Treatment of seasonal affective disorder with a high-output
negative ionizer. Joumal of Alternative and Complementary Medicine 1:87-92.



Comprehensive head-to-head clinical trial

* Bright light therapy 00
* Dawn simulation therapy 0
* Negative ion therapy '
* Placebo |

U UOU - -
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Terman M, Terman JS (2006) Controlled trial of naturalistic dawn simulation and negative
air ionization for seasonal affective disorder. Am J Psychiatry, 163:2126-2133.



Active vs. placebo in head-to-head trial
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BRIGHT LIGHT DAWN SIMULATION HI DENSITY IONS LO DENSITY IONS

Terman M, Terman JS (2006) Controlled trial of naturalistic dawn simulation and negative air
ionization for seasonal affective disorder. American Journal of Psychiatry 163:2126-2133.



Response to light therapy and negative air ionization
Is similar in seasonal and nonseasonal depression.

SAD Chronic
10,000 lux, 30 min, 34 weeks' 10,000 hux, 60 min, § weeks’

SAD: Terman et al., American Journai of Psychiotry 2006
Chronic: Goel et al., Psychological Medicine 2005



Whole-Room Air Ionization
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Circadian darkness vs. absolute darkness
We can protect the inner clock from spurious phase shifts
while maintaining clear visibility

; Spectral transmission of specialized
£ protective lenses, www.cet.org

The melanopsin
sighal



Melatonin itself is a chronobiotic that
works in antiphase with light.

Ingested vs. Endogenous Melatonin

= Placebo
w12 g - Pacebo
g~ 20 mg - Pacebo
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19 20 21 22 23 24 01 02 03 O4 O5 06 O 08 09 10 11 12
Time of Day

“Microdose Melatonin®

0.2 mg sustained release

Product pending, 2015

Center for Environmental Therapeutics
Faor notification: melatonin@cet,org

Terman M. Final Report to the Sleep Research
Society Foundation, Eliot D. Weitzman Prize, 2007
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Terman M, Terman IS. (2010) Light therapy. In Principles and Practice of Sleep Medicine (Sth ed.),
Kryger MH, Roth T, Dement WC, Eds. St. Louis, Elsevier/Saunders, pp. 1682-1695.




complementary, interconnected and interdependent
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Psucnﬂluuu Iﬂdml psychologytoday.com/blog/chronotherapy

Home Find 8 Therapist ~ Topic Streams ~ Get Help ~ Magazine - Tests Psych Basics

Chronotherapy
Take control of your inner clock
by lan McMahan, Ph.D., and Michae! Terman, Ph.D.

Sleep and Memory As We Age: The Brain Puzzie

Everyone thinks about the poor sleep and memory lapses common in oid age.
and our anxiely is magnified by the mystery of what's going on. New data point
21 to specific brain changes that are normal 1o old age. Might chronctherapy help?

Light Therapy, Antidepressant Meds—Either/Or? Both?
Light therapy can fight both seasonal and nonseasonal depression.
Nonseasonal includes bipolar and major depressive disorders, and deprassion
during pregnancy and old age. Then there is depression that worsens in winter
but is not “on-and-off” like SAD. Where do drugs fit n? Read More

Lnght Therapy on the Wild Side
- In the quest for novelty and consumer interest, some companias have tumed
away from bright white light boxes (the clinicaily-tested standard). If-acvised
variations inciude miniaturization and head or eyeglass mounts. Green and bive
have been substituted for white on the doubtful supposition that e
antidepressant effect would be enhanced. Read More

n’snouuua matter of switching on bright Iights. So many faciors are at play. We
rely on chinical trials to show what works and what doesn't. Foriunately. we know
a lot. Unfortunately. too many light therapy devices have not seen adeguate
testing. Read More
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“Becahthroough therapy for macentua, depeesson, snd circadan rrythm regubsoon™
~Robert Amot, M.D., suhoe of
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Inner Clock

The Drug-Free Way to Your
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CET is for patients, prospective patients, their families,
students, and general-interest readers
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Ask the Doctor Self-assessment

Take a free,
confidential survey
with personal
feedback to share
with your doctor or
therapist.

Q: | notice an antidepressant effect if | use my light box in the early
morning. However, | am phase-advanced, so | do not sieep well If | use
the light in the morning. However, when | use the light in the evening, |
do not notice an antidepressant effect. Would | get the effect by using
the light in the mid-morning plus the evening?

There is no harm trying, but we cannot confidently predict the resuit. it has been hypothesized
that “casty types” need a phase delay (from evening light) to show the antidepressant effect,
while “late types” will respond to phase advances (from moming light). Thus far, there are no
strong dsta to support for that hypothesis — most people respond to phase advances, regardiess
of their chronotype. Read More

Whaen does your internal clock think you should be go
to sleep? If you are using light therapy, what would be
the most effective time of day for you? How can you

track your symptomy, if you are depressed?

We write gimply, but with care for aceuracy
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Login To the Forum

The Chronotherapeutics Forum

Joln In discussion, debate, brainstarming and mutual support for dectors, mantal
health professionals, and chronablologists

Usemame

Membary share expariences, and salve puzeins together, Password

b |
This forum |y restricted 1o doctors, psychiateisty, psyohologists, other mental health Log me on auwtomatically sach visit ()
professionals, and chroneblolagists with a elinical bent.

The forum Is privacy -protacted: Fosts are not for distribution and cannot be googled

Bocauss the farum Is designed to stimulate Intaraction among the carstaker penr
group, thove without direct clinical responstbiiity (e.9., Industrial or university RS0,
manufacturing or marketing) are not Included.

Consumers and patients have aseparate forum, Ask the Doctor

Apply to Join Here n

We are a nonprofit, 501(e)(3) charitable foundation led by fellow
cliniciang, researcherg, and mental health educators and advocates.
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Gb CorLumsia UNIVERSITY
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NewYork-Presbyterian
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Transforming the understanding and treatment of mental illness through research

Nll\ l.l National Institute of Mental Health

CENTER FOR ENVIRONMENTAL THERAPEUTICS

Serving the public and profession since 1994



