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Figure 1—Circadian and Homeostatic Regulation of Sleep. Adapted with permission from Kiduff and Kushida™ and Edgar et al.® The circadian
cycle and the homeostatic drive interact to produce sleep and wakefulness at the appropriate times. The need for sleep (1e. sleep load) accumulates
during wakefulness and dissipates during sleep.
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—— Insonnia

1dicatori di insonnia

: _difficolta all’'addormentamento
risvegli frequenti
risveglio precoce
SONNO non ristoratore

+

Conseguenze diurne
| stanchezza
irritabilita
sonnolenza
disturbi della concentrazione



- YPoor sleepers” e insonni
Leger D et al. J Sleep Res 2000
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ell'ultimo mese :

_‘-Je'no 1 indicatore  73%

_..'.

= * 1 indicatore 3 volte
= ,' “:-'—alla settimana

—Come sopra
+ cons.diurne 19%

2 indicatori + cons.diur. 9%
(insonnia grave)




Studio osservazionale MORFEO
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Original article

Studio Morfeo: insomnia in primary care, a survey conducted
on the Italian population™
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—con residui negativi diurni

Terzano et al,
Sleep Medicine, 2004




Distribuzione del soggetti
In funzione dell'insonnia (N=3.284)

. o
of empigyed pedple suferad from Insomni | H 2% ol level |; 39,7 of avel I,

| Frequency
of insomnia
in énrolled

patient i = Live"o II

(n=3284)

Livello |

20%

Terzano et al,
Sleep Medicine, 2004




Terzano et al,
Non insonni Livello | Livello Il Sleep Medicine, 2004
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Motivo principale dell’insonnia (n=2.755)
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Depressione
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18,5% 23,7%




Fig. 7 - Depressive symptoms were always found more often amaong
InEOMmMLECE, with Ngher Trequendics in e |

Dccurrence
of depressive
symptoms

(%% pts)

Terzano et al,
Sleep Medicine, 2004
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Intermational Classification of
e Disorders, 2005.(ICSD-2)

|NS AATAN R ¥ 2 S ——— e =
EP-RELATED BREATHING DISORDERS

ERSOMNIAS OF CENTRAL ORIGIN (not due

C|rcad|an rhythm sleep disorders, sleep relatedhirep
= orders or other causes of disturbed nocturnal sleep

"CIRCADIAN RHYTHM SLEEP DISORDERS

e "'Jl\-.'-,_ =

= E’PARASOI\/INIAS
- 6.SLEEP RELATED MOVEMENT DISORDERS

~ 7.1SOLATED SYMPTOMS, APPARENTLY
NORMAL VARIANTS AND UNRESOLVED

ISSUES
8. OTHER SLEEP DISORDERS




nternational Classification of Sleep
E Disorders; 2005 1CSD#2
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tment Insomnia (Acute Insomnia)
ophy3|olog|cal Insomnia Primary
‘adoxical Insomnia Insomnia

""-I"

i0 athlc Insomnia
tnsemma due to Mental Disorder
.Inadequate Sleep Hygiene
“ Behavioral Insomnia of Childhood
Insomnia due to Drug or Substance
Insomnia due to Medical Condition




o -

- ™
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S TIPO D'INSONNIA

o

INDA DEL PERIODO DELLA NOTTE IN CUI L'INSONNIA
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DI TIPO INIZIALE (DIFFICOLTA NELL’INDUZIONE

DEL SONNO)
(RISVEGLI DURANTE IL SONNO)

-
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e

)1 _é@NNlA CENTRALE

3) INSONNIA TERMINALE (RISVEGLIO PRECOCE SENZA
POSSIBILITA DI RIADDORMENTA-

MENTO)

4) INSONNIA COMBINATA (es: 1+3, 2+3, ecc.)
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ATTAMENITO DELL INSONNIA

NON FARMACOLOGICO FARI\/IACOLOGICO
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el onno Ipnotici

: del sonno Ansiolitici

Antidepressivi

Melatonina

—Ipnosi
Psicoterapia
Cronoterapia

Fototerapia
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N '.;- are |’ eff|C|enza la continuita e Ia qualita dé sonno

_fjcare la durata del sonno (se possibile e necasg)

stlnare Il senso di controllabilita del proprio sonno
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+ Ridurre il disagio emotivo, cognitivo e sociale

e SCOPO: Ristanilire / imparare un *mododi esseré
“compatinile” conil sonna




Table . Effects of hypnotics an sleep architaciure |- = decrease, T = incfedse, +—— = no significant affecta)

Skeap guality Commenis

Dwug Hall-life PEE i healthy ACP aMecis® Rebound and  Latency Total sleap Deita sleap REM
individuals residual thrva
effecigh
Banzodlazapine hypnotics
Triguralam Shont . <pathol. ACF  Rebound i T L T T stage 2
rate insomnia
Midazolam Shart . = Rebound 4 T + T Tetage 2
ANSOETINEA
Brotizodam Shont - - Aebound L T L 1 T stage 2
nsomnia
Loprazolam Intarmediate & . Raebound ! T 4 T T stage 2
insomnla
Lommetazepam  |ntermedizie e % Rebaund i} T 1 ¥ Tstage 2
NS
Flunitrazepam  Intermediate d slow waves = < latencies in L T i T Teiage 2
MELT. Mo
rebaund
Flurazepam Long L slow waves * « latencies in @~ L T L T T stage 2
MSLT. No
b
Mitrarapam Long = “ = latencies n L1 T 4 T Tstage 2
MSLT. No
rabound
Cuszepam Long . . = latencles L T 4 T T stage 2
MSLT. Mo
rebound
Hon-benzodiarapine hypnotics
Zolpidem Short Mo ar few <palhol. ACP  No rebound or 1 b ; — 1T 4 waking
changes rabe residual eflects
Zopiclons Short Mo or faw <pathol. ACP Mo rebound 1 T — T + waking
changes rale
Zalaplon Ehart Mo changes v Mo rebound or 4 T 4 : ®

advarse effects

& Alemating cyclic pattem: pseudo-periodic activation phenomenon of siow steep characierised in the EEG by limited duration waves thal can appear spontanecushy or
afler waking stimuli. <ACP means that these compounds decrease the ACP index,




Table 1—US FDA-Approved Insomnia Treatment Medications®

Medication Brand Name Available Doses (mg) Elimination Half-Life (hr) DEA Schedule
Benzodiazepine Receptor Agonists
Immediate-Release Benzodiazepines

Estazolam ProSom 1.2 B-24 I\Y

Flurazepam Dalmane 15,30 48 -120 v

Quazepam Doral 15,15 48 -120 IV

Temazepam Eestoril 7.5,15,22.5, 30 8—20 IV

Triazolam Halcion 0.125,0.25 2-4 AY
Immediate-Release Nonbenzodiazepines

Eszopiclone Lunesta 1.2.3 5-17 I\Y

Zaleplon Sonata 5,10 1 v

Zolpidem Ambien 5,10 15-24 IAY
Modified-Release Nonbenzodiazepines

Zolpidem ER. Ambien CR 6.25, 125 28-29 AY
Selective Melatonin Receptor Agonist

Ramelteon Rozerem 8 1-26 None

BZ receptor site

O %

Intracellular

Neubauer,
Cr J Clin Sleep Med 2007

igure 1—Structure of the GABA, receptor® ', BZ = benzodiazepine
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Nell'utilizzo di un ipnotico classiea

= Bp— —

Sscrivere la dose minima efficace

nistrare il farmaco in'modo intermittente
ssibilmente non prolungare la somministrazi
, le 4 settimane

= spendere Il farmaco gradualmente

— "'Jl\-.'-,_ =

: -ECercare di ridurre al minimo gli effetti indesidér
diurni somministrando un dosaggio minore o
utilizzando composti con emivita piu breve

Kupfer & Reynolds, N Engl J Med 199
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Figure 2 A typical 24 h profile of melatonin se-
cretion. This individual, a 25-year-old male, slept from
10.00 p.m—6.00 a.m. (indicated by the black bar) for
one week before his melatonin profile was assessed.
During the assessment, the subject remained awake
in a semi-recumbent position In dim light (<10 lux)
and saliva samples were collected at 30 min intervals
and later assayed for melatonin [58].
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Figure 6 Effect of melatoninand temazepam on subjective sleepiness, using a visual analogue scale. © represents the
placebo condition, B represents the melatonin condition, A represents the temazepam condition. Each point
represents mean + SEM. Administration of 5 mg melatonin, 10 mg temazepam or placebo was at 1200 h (dashed line).
“** represents a significant (p = 0.05) difference between the placebo and melatonin conditions; ** represents a
significant (p <= 0.05) difference between the placebo and temazepam conditions; * represents a significant (p < 0.05)
difference between the melatonin and temazepam conditions. Reprinted with permission from Ref. 8.

Zhdanova, 2005




Insomnia treatments being developed

Compound (product) Pharma group Maode of action e
Indiplon Meurocrine / Pfizer GABAa agonist Filed ™
Deoxepin (Silenor) Somaxon H1,H2 antagonist’ adrenergic reuptake blocker Filed
Melatonin (Pesidorm) Alliance Pharmaceuticals Melatonin receplor agonist i
VEC-162 Vanda Pharmaceuticals Melatonin receptor agonist I
Eplivanserif Sanofi-Avantis SHT2A receptor antagonist Fligd
\folinansern Sanafi-Aventis SHT2A receptor antagonist ]}
Esmirtazapin Schering-Flough SHT2A antagenist! alpha adrenergic antagenist! H1 antagonist il
= Almorexant Actelion Orexin receptor antagenist [
e 80-649868 GSK Orexin receptor antagonist Il (stopped)
':—"'-"E Adipipion Neurogen Corp. (3ABAS partial agonist ; alpha-3 subunit agonist it (stopped)
= = EVT-201 Evotec GABAa modulator I
= PD-200390 Pfizer Voltage-gated calcium channel alpha(2)delta subunit medulator Il
. Pimavansetin Acandia SHT2A receptor inverse agonist, dopamine D2/D3 receptor pariial agonist |l
2 APD-125 Arena Pharmaceuticals SHT2A receptor inverse agonist I
Pruvanserin Lifty SHT2A receptor mverse agonist Il
HY 10275 Lilty GHT24 recaptor antagonist' H1 receptor antagonist Il
PD6735 Phase 2 discovery Mealatonin recaptor agonist I
TIK-301 Tivah phamaceuticals ¥ [
MK-E598 Merck&Co ? I

(*] indipton has suffered & reguiatory setback and mare Irfals are nesded fo obdain FDA approval Nofe that this chemical family appears fo be encountering problems in clinical
tials a5 in July 2008, Neurcgen announced that if is ending adipipion’s phase Il tnals due fo side effects

Source: RJIEE




OREXIN modulations in CNS

Wakefulness

Orexin

Reward (hypothalamus)
il

Mucleus -
accumbens

Ventral tegmental area
(dopamine)

Haphe nuclei
(serotonin)

Locus coeruleus X
(norepinephrine) B

Figure 1 Among their many functions, the orexin neurons promote wakefulness and modulate reward
pathways. The orexin neurcns innervate and excite many brain regions that drive arousal and attention,
including the locus coeruleus and the dorsal raphe. Rewarding stimuli trigger release of dopamine
from the mesolimbic projections between the ventral tegmental area and the nucleus accumbens, and
orexins enhance signaling in this pathway. As Brisbare-Roch et al, have found, an orexin antagonist thaf
blocks these signals can promote slesp (by reducing arousal) and possibly aid in the treatment of drug
addiction (by dampening reward signals).
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Regulation of wakefulness and sleep
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Hypocretin-orexin neuropeptides
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noste lor lateral
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Increase excitatory drive to regions governing arousdlaeartness




Normal people taking the drug during the day feel
—asleep quickly

Less effects (on animals) when administered during the
day period




Alimorex ant decreased Wake after sieep onse

40 B0 0 -0 ED 40 0 0 -m 0 12min
a0 mg —_— i
200mg ; - . i Proof-of-concept study in primary insomnia patients with almorexant
wamg —_—————y | (ACT-078573), a dual orexin receptor antagonist
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=20
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Aimorex ant decreased latency o REM
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Almarexant Increased percentage of REM
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200 mg i o ] mprovameant
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Bl mg i

FMean
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200 mg 28 1] 158 nr
12 mg 28 =03 1.3 10
50 mg 22 13 158 171




Effects of almorexant on nextday performance (mean + 85% CI)

Almorexant had no effect on fine motor test

8 -4 g2 8 B 4 -

400 mg
200 mg
¥ mg

B0 mg

e R e “"1;‘;“5‘" Proof-of-concept study in primary insomnia patients with almorexant
00 mg B Tas | W5 (ACT-078573), a dual orexin receptor antagonist
0 mg B2 7E2 767

Almorexant had no refevant effect on mean reaciion time

e

B W 1z W lEsoos

I -1|S:l 3 I

, %0 a0 e Xoms

ll]l]ll'rlg
200 mg
100 mg
50 mg

Conclusions

#® Almorexant doses as low as 100 mg significantly increased SE in primary insomnia patients

® Almorexant increased SE, decreased WASO, decreased LPS, reduced the latency to REM, and
increased the time in REM in a dose-dependent way

® Almorexant improved subjective sleep variables and had no relevant effect on next-day performance
L |

Mo safety concerns emerged during the conduct of the study

#® These data show that the endogenous orexin system plays an important role in insomnia.
Almorexant represents a new approach aimed at restoring physiological sleep, in contrast to
existing hypnotic drugs.



AEMOREXANT (ACT-078573)
potentials

C p'anddecrease of wakefulness
* during the night
"1t can promote sleep during the day (when orexins

e

& are increased)

may be useful in shift workers or people with jet
ag

Does not produce cataplexy (at the moment)

 Treatment of obesity or drug addiction by

reducing addictive behaviors and reward
pathways)




