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Executive Summary:

Indications Ramelteon received FDA approval July 22, 2005 for the treatment of insomnia characterized
by difficulty with sleep onset in adult patients > 18 years of age. Ramelteon, is considered a hypnotic
sleep agent, rather than a sedative-hypnatic. Ramelteon isthefirst FDA approved prescription sleep
medication that has not been designated as a controlled substance.

Pharmacology: Ramelteon is a melatonin receptor agonist with high affinities for both melatonin MT1 and
MT> receptors. Ramelteon has no appreciable affinity for the GABA receptor complex or for receptors
that bind neuropeptides, cytokines, serotonin, dopamine, noradrenaline, acetylcholine, and opiates.
Ramelteon isthefirst in class of melatonin agonists.

Drug Interactions: Ramelteon is metabolized primarily at CY P1A2; the CY P2C subfamily and CY P3A4
are also involved to aminor degree. The most significant drug interactions involve medications which
are metabolized through these pathways such as fluvoxamine, ketoconazole, fluconazole and rifampin.

Efficacy: Published studies have demonstrated that ramel teon is safe and effective in the management of
transient and chronic insomnia. InaPhase Il tria in chronic insomnia employing polysomnography
(PSG), ramelteon demonstrated a statistically significant decrease of 13-15 minutesin mean latency to
persistent sleep (LPS) compared to placebo. Another Phase Il tria in patients with transient insomnia
demonstrated a statistically significant difference of 9-12 minutes in mean latency to persistent sleep
(LPS) compared to placebo. However, the mgority of the studies which support the safety and efficacy of
this agent are not yet published.

Safety: The most common adverse events in phase 1-3 studies of ramelteon vs. placebo were headache
(7% vs. 7%), somnolence (5% vs. 3%), fatigue (4% vs. 2%) and dizziness (5% vs. 3%), respectively.

Five percent of the 3594 patients exposed to ramelteon in clinical studies discontinued treatment owing to
an adverse event, compared to 2% of the 1370 patients on placebo. The most frequently reported adverse
events leading to discontinuation in the phase 1-3 studiesin subjects receiving ramelteon were
somnolence (0.8%), dizziness (0.5%), nausea (0.3%), fatigue (0.3%), headache (0.3%) and insomnia
(0.3%). The rates of discontinuation in patients who received placebo are not available.

Drug abuse potential: While this agent appears to have no apparent drug abuse potential, it has not been
adequately studied primarily in patients with substance addiction and dependence. To date, long-term
safety and efficacy trials are not avail able with ramelteon in individuals with known histories of
benzodiazepine abuse.

Dosage and Administration: The recommended dose of ramelteon is 8 mg taken within 30 minutes of
bedtime. Ramelteon should not be taken with or immediately after a high-fat meal.

Laboratory Monitoring: No laboratory monitoring is recommended per package insert. For patients
presenting with unexplained amenorrhea, galactorrhea, decreased libido, or problems with fertility,
assessment of prolactin levels and testosterone level s should be considered as appropriate.

Cost: Ramelteon comes as an 8 mg, round, pale orange-yellow, film-coated tablet with “TAK” and
“RAM-8" printed on one side. The cost for each doseis $1.60 (FSS price).
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I ntroduction

Insomniais amajor health concern asit is strongly associated with psychiatric, physical, social
and economic morbidity.>? Studies suggest that intermittent or chronic insomnia affects 50 to 70
million Americans, representing approximately 20% of the population.> The Agency for
Healthcare Research and Quality (AHRQ) recently published their evidence report/technol ogy
assessment on insomnia. Based on areview of high quality reports, the prevalence of insomniain
the general population ranged from 5-45%, with a median of 17.6%." Several risk factors for
insomnia have been identified including older age® female gender,® divorced or separated adults,
lower education, unemployment, and medical illness.®> Ancoli-Isragl et.al. reported that more than
half of people who are 65 years and older complain of recurring sleep probl ems.’

Thereisalack of consensus on the definition of insomnia. The International Classification of
Sleep Disorders defines insomnia as difficulty in initiating and/or maintaining sleep or nor+
restorative sleep after a habitual sleep epi sode® The DSM-IV criteriafor primary insomnia are most
frequently utilized for enrollment of qualified subjectsin clinical trials of insomnia. The DSM-1V
criteria include;
o Difficulty initiating or maintaining sleep or nonrestorative sleep for at least 1 month;
o The sleep disturbance (or associated daytime fatigue) causes clinically significant distress or
impairment in socid, occupationa or other important areas of functioning
e The sleeping disturbances do not occur exclusively during the course of narcolepsy breathing-
related deep disorder circadian rhythm sleep disorder or a parasomnia;
o A dleep disturbance that does not occur exclusively during the course of another mental disorder
(e.gmajor depressive disorder generalized anxiety disorder a delirium; and the
Disturbanceis not due to the direct physiologica effects of a substance (e.g. a drug of abuse medication)
or ageneral medical condition.

Ramelteon received FDA approval July 22, 2005 for the treatment of insomniacharacterized by
difficulty with sleep onset n adult patients > 18 years of age. Ramelteon isthefirst in class of
melatonin agonists, and is aso the first FDA approved prescription sleep medication that has not
been designated as a controlled substance.

Phar macol ogy/Phar macokinetics

Melatonin MT1 and M T2 receptors are thought to be involved in the maintenance of circadian
rhythm, which regulates the sleep-wake cycle. The MT1 receptor is thought to regul ate
sleepiness, whereas the M T, receptor is thought to help the body shift easily between phases of
day and night.’®** Ramelteon has high selectivity and affinity for melatonin MT, and M T,
receptors. Ramelteon has no appreciable affinity for the GABA receptor complex or for
receptors that bind neuropeptides, cytokines, serotonin, dopamine, noradrenaline, acetylcholine,
and opiates.** The major metabolite of ramelteon, M-I1, is active but has only one-tenth the
binding affinity for M T, and one-fifth the binding affinity for M T, of the parent compound
ramdteon. Invitro, M-11 is 17-25-fold less potent than ramelteon.™

Table 1: Pharmacokinetic Parameters in Adults™!’

Absorption | Protein Binding | Half-life Volume of Metabolism Excretion
Distribution
0.51.5hrs | 70% albumin Ramelteon: 1-2.6 hrs 73.6L CYP1A2 (magjor) 84%
bound M-I (active metabolite):2-5 CYP3A4 (minor) | excretedin
hrs CYP2C (minor) urine
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Absorption: Ramelteon is rapidly absorbed, with peak median concentrations occurring at approximeately
0.75 hours after fasting oral administration. Extensive first-pass metabolism provides an absol ute oral
bioavailability of 1.8% and arelative bioavailability of at |east 84%.

Metabolism: Primarily oxidation to hydroxyl and carbonyl derivatives, with secondary metabolism
producing glucuronide metabolites. CYP1A2 isthe primary site of metabolism; the CY P2C subfamily
and CY P3A4 are also involved to a minor degree.

Elimination: Following oral administration, 84% was excreted in the urine and 4% in the feces.
Elimination is complete by 96 hours pog dose.

Effect of Food: When administered with a high fat meal, the AUC,;; for asingle 16 mg dose of rozerem
was 31% higher and the Cmax was 22% lower than when administered in the fasting state. Median Tmax
was delayed by approximately 45 minutes. It isrecommended that ramelteon not be taken with or
immediately after ahigh fat meal.

Elderly: The elimination half-life in elderly patients was 2.6 hours. Compared with younger adults, the
total exposure (AUGC,.x) and Cmax of ramelteon were 97% and 86% higher, respectively, in elderly
patients. Despite greater exposure and increased Cmax, no dosage adjustments for elderly patients are
recommended by the manufacturer as a higher rate of adverse events was not seen in elderly patientsin
clinical trids at recommended doses.

FDA Approved I ndication(s) and Off-label Uses™

Ramelteon is FDA approved for the treatment of insomnia characterized by difficulty with deep onset.
From the controlled, randomized trials currently published, ramelteon administered at bedtime decreased
average latency to persistent sleep by 10-15 minutes. No off-abel uses have been identified.

Current VA National Formulary Alternatives:

Drug Class Comments
Benzodiazepines Onset 45-60 minutes; 3-25 hours half-life
Antihistamines Anticholinergic, rapid tolerance, not FDA approved for insomnia
Antidepressants Not FDA approved for insomnia
Chloral Hydrate Recent interpretive guidelines from the Centers for Medicare and Medicaid Services
(CMS) discourage the use of chlora hydrate in residents of long-term care
facilities®

Current VA Non-Formulary Alter natives:

Drug Class Comments
Zolpidem Half-life: 1.4-3.8 hrs; Few residual effects and low incidence of side effectsin clinical trials;
drowsiness, dizziness, diarrhea, hallucinatory phenomena, other sensory distortions, Schedule IV
Zaeplon Half-life: 1 hr; Few residual effects and low incidence of side effectsin clinical trias, Schedule IV
Eszopiclone Half-life: 6 hrs; Few residual effects and low incidence of side effectsin clinical trias; unpleasant
taste, dry mouth, dizziness, Schedule IV

Dosage and Administration

General Recommendations: The recommended dose of ramelteon is 8 mg taken within 30 minutes of
going to bed. Doses greater than 8mg daily have not been shown to have greater effect than 8mg based
on current data,'” so doses should be limited to 8mg daily. It is recommended that ramelteon not be taken
with or immediately after ahigh fat meal .®

Recommendations for Elderly Patients: Based on manufacturer data on file, ramelteon was well tolerated
in elderly patients. Elderly patients have experienced a higher systemic exposure to ramelteon compared
to younger subjects; however, individual variability ishigh. Dose adjustments are not required based on

age per the manufacturer.* However, there remains concern for long-term use with higher drug exposure
in the elderly. Per dataon file, alower dose of 4 mg appeared to be safe and effective.*” A lower strength
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may be a viable dosing option in the elderly despite 8 mg being the only marketed dose. It should be
cautioned that there is the possibility that elderly patients may experience dose-related side effects not
identified in short-term pre-marketing studies due to higher drug exposure.

Recommendations for Patients with Concomitant I1Iness

Hepatic Impairment: Ramelteon should not be used in patients with severe hepatic impairment. It should
be used cautiously in patients with moderate hepatic impairment.*>*’

Renal Impairment: Adjustment of the ramelteon dosage is not required in patients with renal impairment
of any degree, including patients with severe renal impairment (CrCl of < 30 ml/min/1.73 m2) or those
who require chronic hemodialysis.*>*

COPD: Ramelteon has demonstrated no respiratory depressant effects in subjects with mild to moderate
chronic obstructive pulmonary disease. The effects of ramelteon have not been evaluated in patients with
severe COPD, therefore, use in such patients is not recommended by the manufacturer at thistime."’

Sleep Apnea: Ramelteon does not exacerbate mild to moderate obstructive deep apnea. Ramelteon has
not been studied in subjects with severe sleep apnea, therefore, use is not recommended.”’

While ramelteon is not recommended currently in severe COPD or deep apneadueto lack of datain
these populations clinicians may nevertheless consider it to be an attractive option in such patients since
it has not demonstrated respiratory depressive effects that have been seen with GABA stimulation.
Clinicians should consider the risk versus benefit of using ramelteon before using in patients with severe
respiratory disease.

Table2: Efficacy M easures Used in Ramelteon Clinical Trials"

Objective M easurements by PSG Subj ective M easur ements (from post-sleep questionnaires and
deep diaries)

Latency to Persistent Sleep (LPS): time required to Subjective Sleep Latency (sSL)—patient reported time period

initially fall asleep and defined as the onset of first 10 measured from"lights out,” or bedtime, to the beginning of sleep

minutes of continuous sleep

Total Sleep Time (TST): sum of al minutesin all stages | Subjective Total Sleep Time (ST ST )}—patient reported amount
of deep of actual sleep timein asleep period.

Sleep Efficiency: TST/total timeinbed x 100, expressed | Sleep Quality—the reported quality of the sleep
as %

Wake After Sleep Onset (WASO): tota amount of Subjective Wake After Sleep Onset (SWASO)—patient reported
minutes spent awake after sleep onset time spent awake from sleep onset to final awakening

Number of Awakenings (NAW): number of times a Subjective Number of Awakenings (SNAW)—patient reported
subject returns to the awake state during the night number of awakenings

Ease of Falling Back to Sleep

Physician-rated Clinical Globa Impression (CGl)- athree-item
scale used to assess

Severity of Illness; Global Improvement; Efficacy Index.™

Summary of Efficacy Findings

Ramelteon efficacy is supported by 5 Phase |11, randomized, double-blind, placebo-controlled, muticenter
clinicd trialsin patients with transient or chronic insomnia. No phase 111 trials are published in peer-
reviewed journals at the time of thisreview. Two phase |11 studies, were conducted in elderly

popul ations.*’

Transient Insomnia

Roth et al'® conducted a Phase |1, multicenter, randomized, double-blind, placebo-controlled, single dose,
parallel-group study conducted in asleep laboratory. The study investigated the safety and hypnotic

efficacy of ramelteon after single-dose administration of 16 mg or 64 mg compared with placebo in
healthy subjects unfamiliar with a sleep laboratory environment. The primary efficacy endpoint was
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PSG-recorded mean LPS, with secondary measures of vital signs, laboratory tests, 12-lead ECG, and
physical examination. Significant differences (p<0.001) in mean LPSwere seen with both strengths of
ramelteon vs. placebo (ramelteon 16 mg 14.1 + 15.1 minutes, ramelteon 64 mg 15.5 + 15.4 minutes,
placebo, 24.6 + 21.9). There were no differencesinresidua effects as measured by the Digit Symbol
Substitution Test (DSST) scores in each of the three groups. The 64-mg group reported small but
statistically significant declinesin subjective level of aertness and ability to concentrate, as compared to
the placebo group. The 16-mg group was not significantly different from the placebo group on these
measures. Both dosages of ramelteon were associated with a statistically significant decrease in mean
LPS and significant increasesin mean TST and therefore, better sleep efficiency compared to placebo.
The differencesin WASO, awakenings after persistent sleep and number of awakenings lasting longer
than 2 minutes did not differ among the treatment groups vs. placebo. There were al'so no statistically
significant differences among the three groups for percentage of TST spent in any sleep stage. The
subjective number of awakenings and subjective ease of faling back to sleep did not differ from placebo
for either group. (See appendix A for additional details).

Zammit et a M evaluated 289 healthy subjectsin aPhase 11 trial conducted in a sleep |aboratory with
PSG. Subjects received ramelteon 8 mg, 16 mg, or placebo 30 min before bedtime. Preliminary results
from data on file with Takeda report asignificant difference in LPS vs. placebo with the 8mg, but not
V\iith ettr)]e l176mg dose.’” Tota sleep time (TST) was significantly increased in both treatment groups vs.
placebo.

Chronic Insomnia:

Erman et al™® conducted a Phase |1, multicenter, randomized, double-blind, placebo-controlled, 5-period
crossover study conducted ina sleep laboratory. Men and women 18-64 yrs. of age with DSM-1V
defined chronic insomniafor > 3 months were administered ramelteon at doses of 4, 8, 16, and 32 mg
compared to placebo. The study consisted of five 2-day treatment periods for each dose and placebo,
with a5- to 12- day washout period between each treatment. The primary efficacy endpoint was mean
latency to persistent deep (LPS), with secondary objective measuresincluding TST, WASO and
percentage of deep time in each stage. Subjective efficacy measures of sleep latency, total deep time and
deep quality were also examined. All tested doses resulted in statistically significant reductionsin mean
LPS (ramelteon 4 mg, 8 mg, 16 mg, 32 mg vs placebo; 24 min, 24.3 min, 24 min, 22.9 min, vs. 37.7 min,
respectively (p < 0.001)). Thisreduction in LPS with ramelteon compared to placebo ranged from 13-15
minutes. In addition, all ramelteon doses resulted in statistically significant increasesin TST (ramelteon 4
mg, 8 mg, 16 mg, 32 mg vs. placebo; 411 min, 412.9 min, 411.2 min, 418.2 min vs. 400.2 min,
respectively (p = 0.001)). No statistically significant differencesin WA SO were seen. According to
patient reports, ramelteon did not greatly impact perceived sleep latency or TST. There were no
differences on next-day performance or alertness measures, and the incidences of adverse events were
similar in both groups. (See appendix A for additiona details).

Preliminary data on file fromaPhase I11 trial in adults with chronic insomniashow a statistically
significant decrease in LPSversus placebo (11-16 minutes). Preliminary Phase |11 data has not
demonstrated atistically significant differencesin subjective deep measures.”’

Chronic Insomniain Elderly Patients:

Current data on file from a Phase 111 study in patients 65 years and older with primary insomnia for at
least 3 months resulted in adecrease in LPS and an increasein TST with 4mg or 8mg compared to
placebo. A decreasein subjective deep latency was reported with active treatment; however, no
differences werereported in other subjective sleep measures for any treatment group compared to
placebo.'’

The available abstracts for the studiesin elderly patients reved little information regarding concurrent
medications and disease states in their subjects. The lack of information does not allow one to determine
if the elderly subjectsin the studies are similar to the elderly patientsin aVA system in terms of
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comorbidities and medication burden. The studies may lack external validity and should be cautiously
applied to VA patients until more datais available for analysis.

Clinical Significance of Efficacy Measures: While there were statistically significant PSG-recorded
decreases in mean LPS and increasesin mean TST, the lack of available published data on subjective
efficacy measureslimits the ability to determine the overall improvement in quality of life experienced by
patients taking ramelteon. In addition, available published studies are limited to short duration. Published
studies examining clinically significant outcomes over alonger period of time in patients with chronic
insomnia are needed to determine the value of ramelteon in the clinical setting.

Safety M easures Used in Ramelteon Clinical Trials”

Safety Assessments Comments
Spontaneously Reported Adver se Events Defined as unintended change in structure or function of the
body which may or may be considered drug-rel ated.
Serious Adver se Event Defined as any event that was fatal, life-threatening, disabling

or incapacitating, resulting in hospitalization, associated with
congenital abnormality, or important medical events requiring
intervention

Vital Signs/Physical Exam

Laboratory Tests/12-lead Electrocar diogram (ECG)

Residual Phar macologic Effects Measured via Digit Symbol Substitution Test (DSST), Visual
Analog Scale (VAS), Memory Recall Test, Subjective Level of
Alertness and/or Subjective Ability to Concentrate.

Rebound Insomnia Measured via changes in sleep latency post discontinuation of a
drug

Withdrawal Measured via Benzodiazepine Withdrawal Symptom
Questionnaire (BWSQ)

Adver se Events (Safety Data)™’

Table 1. Incidencelg% of subjects) of Treatment-Emergent
Adverse Events in Phase 1-3 Studies

Ramelteon
MedDRA Placebo 8 mg
Preferred Term (n=1370) (n=1250)
Headache NOS 7% 7%
Somnolence 3% 5%
Fatigue 2% 4%
Dizziness 3% 5%
Mausea 2% 3%
Insomnia 2% 3%
exacerbated
Upper respiratory 2% 3%
tract infection NOS
Diarrhea NOS 2% 2%
Myalgia 1% 2%
Depression 1% 2%
Dysgeusia 1% 2%
Arthralgia 1% 2%
Influenza ] 1%
Blood Cortisol
Decreased 0 1%
Updated versions may be found @ www.pbm.va.gov or http://vaww.pbm.va.gov 6
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Discontinuation Rates***

Five percent of subjects exposed to ramelteon during phase I -111 clinica studies discontinued treatment
subsequent to an adverse effect, compared with 2% of the 1370 subjects receiving placebo.

The most intolerable adverse events with ramelteon and their discontinuation rates are:

e Gastrointestinal: nausea (0.3%)

o Neurologic: dizziness (0.5%), fatigue (0.3%), insomnia (0.3%), somnolence (0.8%), headache

(0.3%)

Rates of discontinuation for specific side effects are not available for placebo.
Endocrine side effects were evaluated over a six-month periodin 122 subjects with chronic insomnia
treated with ramelteon 16mg or pl acebo™. There were elevationsin mean serum prolactin levels from
baseline for women in the ramelteon group compared to placebo (4.9 mcg/L (34% increase) vs -0.6
mcg/L (4% decrease) p=0.003). Subject-reported menstrual patterns were similar between groups. There
were no differences treatment and placebo were observed in men.

In a 12-month open-label study, 2 patients had abnormal cortisol levels and abnormal ACTH stimulation
tests. A 29-yr-old female patient was al so diagnosed with a prolactinoma. The relationship of these
events to ramelteon is not known.

The adverse events reported in trials were infrequent and classified as mild-to-moderate. However, since
ramelteon exerts its pharmacol ogical effects by mimicking melatonin, thereis concern as to whether
ramelteon will exert similar adverse events that have been reported with long-term use of melatonin.
Current data reflects similar reports of drowsiness, headache, nausea, dizziness and mild depression
associated with both ramelteon and melatonin.*® Adverse events associated with melatonin but not
reported in ramelteon studies include increased irritability and anxiety, lowering of core body
temperature, enhancement of immune system functioning and inhibition of ovarian function. The adverse
events anticipated from ramelteon should not be based solely from those reported in clinical studies, but
also from those encountered with melatonin use. Post-marketing data is needed to determine the safety of
long-term use of ramelteon.

Drug abuse potential: Onetria assessed the drug abuse potential of ramelteon compared to triazolamin
14 patientswith known history of sedative drug abuse. Daoses of ramelteon up to 20x the therapeutic
dose, resulted in no abuse potential or behaviora impairment compared to triazolam.*" %

Precautions™>*’

e Ramelteon has not been studied in subjects with severe hepatic impairment, severe sleep apnea,
or severe COPD, therefore, use is not recommended in such patients.
Adolescents or children; reproductive development may be affected (effect is not known)
Concurrent use of alcohol
Concurrent use of fluvoxamine
Depressed patients, worsening of depression or suicidal ideation may occur
Following ingestion of ramelteon, patients should limit their activities to bedtime preparation
Hazardous activities such as operation of motor vehicles or heavy machinery should be avoided
Underlying physical or psychiatric disorders; worsening of insomnia, failure of insomniato remit,
or emergence of new behaviora or cognitive abnormalities may indicate the presence of a
primary medical and/or psychiatric illness

L aboratory Monitoring™

No ongoing laboratory monitoring isrequired. For patients presenting with unexplained amenorrhesa,
galactorrhea, decreased libido, or problems with fertility, assessment of prolactin levels and testosterone
levels should be considered as appropriate.
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Contraindications®
Hypersensitivity to ramelteon or any excipients in the ramelteon formulation.

L ook-alike/ Sound-alike (LA / SA) Error Risk Potential

The VA PBM and Center for Medication Safety is conducting a pilot program which queries a multi-
attribute drug product search engine for similar sounding and appearing drug names based on
orthographic and phonologic similarities, aswell as similarities in dosage form, strength and route of
administration. Based on similarity scores aswell asclinical judgment, the following drug names may be
potential sources of drug name confusion:

LA/SA for trade name Rozerem:

Potential name confusion: Remeron® (mirtazapine): Remeron isindicated for usein depression, and is
sometimes used off-label for insomnia. Rozerem isonly available in 8 mg whereas Remeron comesin
doses of 15, 30 and 45 mg.

Potential Severity: Minor

Probability: Occasional

Potential name confusion: Reminyl (4mg, 8mg, 12 mg)
Potential Severity: Minor
Probability: Uncommon

Potential name confusion: Razadyne (8mg, 16mg, 24mg)
Potential Severity: Minor
Probability: Frequent

Potential name confusion: Romazicon (0.1mg/ml injection)
Potential Severity: Minor
Probability: Uncommon

LA/SA for generic name ramelteon:

Potential name confusion: Ramipril (Altace®): Ramipril isanon-formulary ACE inhibitor availablein
doses of 1.25 mg and 2.5 mg.
Potential Severity: Minor-Moderate

Probability: Infrequent

Drug I nteractions™*’

Ramelteon is metabolized primarily at CY P1A2; the CY P2C subfamily and CY P3A4 are also involved to
aminor degree. The most significant drug interactions involve medications which are metabolized
through these pathways.

Medications which inhibit CYP3A4 (ketoconazole):

Ketoconazole, a potent CY P3A4 inhibitor, may increase ramelteon plasma concentrations when used
concurrently. Subjects of a study were administered ketoconazole 200 mg twice daily for four days, then
administered a single dose of ramelteon 16 mg. The ramelteon AUC and Cmax increased 84% and 36%,
respectively, compared to ramelteon alone. Similar results were observed with the M-Il metabolite
pharmacokinetic parameters. Use caution with the concomitant use of ramelteon and potent CY P3A4
inhibitors such as ketoconazole. If used concomitantly, monitor for signs and symptoms of ramelteon
toxicity including somnolence, dizziness, fatigue, nausea, headache and insomnia.

Medications which inhibit CYP2C9 (fluconazole):

Fluconazole, a potent CY P2C9 and less potent CY P3A4 inhibitor, may increase ramelteon plasma
concentrations when used concurrently. When coadministered with fluconazole, after a single dose of
ramelteon 16 mg, the AUC and Cmax of ramelteon increased approximately 150%, compared to
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ramelteon alone. Similar results were observed with the M-Il metabolite pharmacokinetic parameters. Use
caution with the concomitant use of ramelteon and potent CY P inhibitors such as fluconazole. If used
concomitantly, monitor for signs and symptoms of ramelteon toxicity including somnolence, dizziness,
fatigue, nausea, headache and insomnia.

Medications which inhibit CYP1A2 (fluvoxamine):

Fluvoxamine, a potent CY P1A2 inhibitor, significantly increases ramelteon plasma concentrations when
used concurrently. When asingle dose of ramelteon 16 mg was coadministered to subjects who received
fluvoxamine 100 mg twice daily for 3 days prior, the ramelteon area under the concentration-time curve
(AUC) and maximum concentration (Cmax) increased approximately 190-fold and 70-fold, respectively.
Concurrent use of ramelteon and fluvoxamine is not recommended. If concomitant use cannot be avoided,
monitor for signs and symptoms of ramelteon toxicity including somnolence, dizziness, fatigue, nausea,
headache and insomnia.

Potent inhibitors of CYP450 (rifampin):

Rifampin is a potent inducer of cytochrome P450 metabolism and may significantly reduce ramelteon

bi cavailability when used concurrently. When subjects were administered rifampin 600 mg once daily for
11 days and a single dose of ramelteon 32 mg, the total exposure (both AUC and Cmax) to ramelteon and
it's metabolite M-l decreased a mean of approximately 80% (range 40% to 90%). Ramelteon efficacy
may be significantly reduced when used concurrently with potent CY P1A2, CYP2C and CYP3A4
inducers. Concomitant use of ramelteon during rifampin therapy may result in decreased efficacy of
ramelteon due to rifampin induction of ramelteon metabolism via CY P2C and CY P3A4 isoenzymes. If
used concomitantly, monitor patientsfor lack of ramelteon efficacy.

Alcohol

With single-dose daytime administration of ramelteon 32 mg (4 times the recommended dose) and
alcohol (0.6 g/kg), an additive effect was seen on some measures of psychomotor performance. Because
alcohoal itself impairs performance and ramelteon isintended for sleep, patients should exercise caution
when using ramelteon with alcohol.

Drug-Lab Interactions”

Ramelteon is not known to interfere with commonly used clinical laboratory tests. In addition, in vitro
dataindicate that ramelteon does not cause fal se-positive results for benzodiazepines, opiates,
barbiturates, cocaine, cannabinoids, or amphetamines using two standard urine drug screening methods.

Acquisition Costs
Comparison of the Acquisition Costs of Ramelteon vs. other Insomnia Treatments

Drug Dose Cost per tablet/capsule*
Ramelteon (Rozereni™)* 8 mg $1.60

Zolpidem (Ambien™)” 5mg, 10 mg $1.26, $1.85

Zaleplon (Sonata™)* 5mg, 10 mg $1.28, $1.59

Eszopiclone (Lunesta™)* 1mg, 2mg, 3mg $1.50**, $1.50**, $1.50**
Temazepam 15 mg, 30 mg $0.05, $0.06

Lorazepam 0.5mg, 1 mg, 2 mg $0.03, $0.04, $0.07
Diazepam 5mg, 10 mg $0.02, $0.06

Trazodone 50 mg, 100 mg $0.02, $0.04

Mirtazapine 15 mg, 30 mg, 45 mg $0.13, $0.21, $0.29
Doxepin 25 mg, 50 mg $0.03, $0.04
Cyproheptadine 4 mg, 8 mg $0.04 (comes only in 4mg)

*Lowest FSS pricing as of 1/06- rounded to the nearest cent; **FSSR price
“Not on National VA formulary; t-pending formulary status
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Phar macoeconomic Analysis:*’

A budget impact model hasbeen designed by Takeda eval uating the impact ramelteon is likely to
have on a plan’s drug budget and total medical treatment costs among an enrolled population. The model
was based on a retrospective pre-post study design to estimate the treatment costs for insomnia prior to
and after theintroduction of ramelteon and designed with three main inputs: health-plan related inputs
(base case estimated for plan population of 1,000,000 enrollees (50.8% women), overall prevalence of
insomnia (10% with 50% of those patients actually treated for insomnia), drug-treatment related inputs
(base case assumed a 1.9% market sharefor ramelteon in the first year for treated insomnia patients) and
resource-rel ated inputs (base case used wholesal e acquisition drug costs (WAC) and estimated number
and costs associated with provider visits according to national surveys). The key assumptionsto the
model include prevalence of insomniafor one year and drug therapies immediately available for use.

The base case results estimated that the total annual budget is estimated to increase by
approximately $134,000 with an incremental per member per month (PMPM) cost of $0.02. The best-
base and worse-case scenarios were estimated using one-way sensitivity analysis with arelative change of
+ 50% for each of the following parameters: unit cost of ramelteon, percentage of insomnia patients
treated, percent of ramelteon use, and average number of prescriptions per year. The best-case scenario
decreased the incremental PMPM from the best case value of $0.02 to $0.01 using the assumptions that
the unit cost was $1.13, 25% of patientswith insomniaare actually treated, an average of three
prescriptions are filled yearly and a ramelteon market share level of 1%. In contrast, the worst-case
scenario resultsincreased the PMPM cost to $0.13 with the assumptions that the unit cost was $3.38, 75%
of patientswith insomnia were actually treated, nine prescriptions were filled yearly and ramelteon
market shareincreased to 2.9%.

This model has several limitationsin its applicability in aVA setting. Thepredicted market share
of 1.9%in thefirst year islikely an appropriate estimation. However, the base case analysisincluded a
patient population consisting of 50% femal e patients and an age distribution of only 6% for patients over
the age of 65. Clearly, thisis not reflective of the VA population and carries important implications given
that insomniais seen more frequently in females than males and has a high prevalence rate in the elderly.
The average drug acquisition cost in the model and current VA pricing are similar ($2.25 vs. $2.14), but
the Federal Supply Schedule price for the product will likely be significantly lower. Accurate VA pricing
and datainputs more reflective of amale elderly population are required to determine whether the VA
system results for the model would lie more toward the best or worse case scenario values.

This analysis was conducted using placebo trials and not against other active and acceptable agents so the
relevance of thisanalysisis unknown.

Conclusions

Ramelteon, an MT,/MT, receptor agonist isthe first prescription hypnotic that is not designated
as a controlled substance. While the agent appears to have no apparent drug abuse potential, to date, it has
not been adequately studied in patients with known histories of substance addiction and dependence.
Long-term safety and efficacy trials are not available with ramelteon in individualswith histories of
benzodiazepine abuse. A number of clinical trials have been conducted with ramelteon in transient and
chronic insomnia, though only two trials are available in full text at the present time. Trials have
consistently reported a significant decrease in mean LPS; however, consistent improvements in subjective
sleep measures have not been reported. Ramelteon appears to only have a hypnotic effect in which there
is sleep induction but no confirmed maintenance of sleep. Benzodiazepines and other sedative-hypnotics
provide both induction and maintenance of sleep. Ramelteon cannot be considered as an alternative
option to benzodiazepines and other sedative-hypnotics for sleep maintenance. Ramelteon may be
effective for those who have trouble falling adeep, but further peer-reviewed published datais heeded to
determineitsclinical value and place in therapy.
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Appendix A: Clinical Trials

Singledose Transient Insomnia M odel in Healthy Non-elderly Adults
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Tria Primary Methods Inclusion/Exclusion Results Adverse Events/Withdrawals
[Design Objective/Endpoints
Trial: Roth Primary Objective: Duration: Inclusion criteria: Baseline: Placebo group: Mean age: 44.0 + 7.1, 62% There were no discontinuations in the study
et al® Safety and hypnotic | One night female, 84% Caucasian, 78% < 50 yrs; Ramelteon 16 mg because of adverse events, abnormal |aboratory
. efficacy of. Men and women group: Mean age: 44.7 + 6.6, 65% female, 87% white, tgst,.vital sign measurement, gelectrocgrdiographic
Design: ramelteoninasleep | Treatment: 35-60yrs. of age; @ | 8304 < 50 yrs; Ramelteon 64 mg group: Mean age 43.9 + finding, or physical examination finding.
Phasell, laboratory after Subjectswere | reported usual totd | 7,0, 569 female, 85% white, 79% < 50 yrs.
multicenter, | single-dose stratified into | sleep duration of Adverse Placebo, | Ramelteon | Ramelteon
randomized, | administration of two groups 6.5t085hrs; a Parameiers | Placebo | Rameiteon | Rameiteon 1 P- Events n=123 lgm@ fﬁi_m&
double- ramelteon (16 mgor | accordingto | usual sleep latency 16 mg 64 mg value Pl ponts
blind, 64 mg) compared usual reported | of 30 minutes or Latencyto | 246+ | 141+ 151 | 165+ 164 | < ;CF 2117 L 20(159) | 22(175)
placebo- with placebo in sleep duration | less, and a habitual persistent 21.9 001 Wndzcrfs (7.0
. - . y
controlled, subjects unfamiliar (6.5t0<7.5 bedtime between sleep adverse
singledose, | withasdleep hrsor 7.5to 8:30 PM and Total Sleep | 441.3+ | 4254+ 4224+ .008 event
parallel- laboratory 8.5 hrs) and midnight; be within Time 417 37.6 34.8 Headache 2(1.6) 9(7.0) 8(6.3)
group study | environment. then 20% of their ideal Waketime | 421+ |37.4+281 | 395+257 | 436 NOS
conducted randomly body weight and in | | aftersieep | 333 Fatigue 0(0.0) | 3(24) 5 (4.0)
inaseep | Primarysafetyand | assigned with | overall good health. ‘;A”jjn - Somnolence [ 3(24) [ 6(48) 3(24)
laboratory. | efficacy endpoints: | double-blind omberof | g | 08% 401 | 70=3% - Nausea 000 [3(4 [206)
PSG-recorded mean | proceduresa | Exclusion criteria awakenings : (D|22| ntess 1(0.8) 3(2.4) 1(0.8)
LPS, vita signs, 16 mg group, TSTin " " ¥ 282 excep
laboratory tests, 12- | 64 mggroup | Had previously stage 1 513,22'6 £ H7E5S 128 6l vertigo)
lead ECG, and or placebo deptinaseep deen, %
physical withasingle | laboratory; TSTin 58.0+ |59.3+92 |589+82 | 426
examination before | administration | Epworth Sleepiness | | stage?2 89
leaving laboratory. | 30 minutes Scale score >10; sleep, %
before changed Sleep TSTin 9.8+ 8.7+9.0 82+75 .280
bedtime. schedules within gz‘gg Pl
| thepreceding 3 TSTin 196+ |203+63 |200+60 | .648
Monitoring: months, or any REM deep, | 5.7
PSG physical or %
recordings psychiatric disorder | [ Supjective | 312+ | 22.2+ 24.1 | 254+ 283 | .022
every eight that may have been sleep 26.8
hourswitha | associated with a latency, min
pog-s] eep q eep disturbance. b ecti_ve 4106+ | 4278+ 4199+ .060
questionnai re TST, min 56.0 57.4 56.7
and DSST Subjective 33+ 31+12 |35+11 |.012
test thirt eep 10
mi nutes{)ost- quality
PSG Subjective 32+ 31+197 35+ 274 441
) number 2.20
awakenings
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Subjective 23.2% 22.2%
ease of
falling back
to sleep, %
responding
yes

30.4%

.349

Study Conclusions:
Safety: There were no differences in mean DSST scores in each of the three groups. The 64-mg group reported small but statistically significant declinesin subjective level of aertness and

ability to concentrate, as compared to the placebo group. The 16-mg group was not significantly different from the placebo group on any of these measures.
Efficacy: Both dosage levels of ramelteon were associated with a statistically significant decrease in mean LPS and significant increasesin mean TST and therefore, sleep efficiency. The

differences in WASO, awakenings after persistent sleep, number of awakenings lasting longer than 2 minutes did not differ statistically between the two groups. There were also no

statistically significant differences among the three groups for percentage of TST spent in any sleep stage. The subjective number of awakenings and subjective ease of falling back to sleep
did not differ from placebo for either group.

Quality Assessment (Fair): not generalizable to VA population

Phase Il trid

Mean age of 44 years, majority female patients
Multiple exclusions, most significant being that patients have not had prior sleep disturbances
No investigation on effects of concurrent medication use
Co-morbidities not reported
Inclusion criteriawas not based on DSM-1V criteriafor primary insomnia but rather enrolled healthy subjects

The study was sponsored by Takeda.

Short-term treatment of Chronic Insomniain a nonelderly population

Tria Primary Methods Inclusion/Exclusion Results
[Design Objective/Endpoints
Tria: Primary Objective: Duration: 5 Lnclusion Criteria: ion: M ean age: 37.7 yrs.; 64.2% women, 54.7% Caucasian, 22.6% Hispanic, African-American 21.7% and
Erman et Safety, efficacy, and | periods of 2 Men and non- 0.9%Asian. _ _ _ _
a* dose response of nights each, pregnant, non- Basdline Objective Sleep Measures : At screening, mean LPS for all patients was 75.2 min, mean TST was 347.9 min, and
. : mean WASO was 63.0 min.
ramelteon at doses with a 5-day lactating women

by |48ie g |wizdy | I8OHNIE | Tater oo au abieiue e reaures

. . o . . Parameters Ramelteon Ramelteon Ramelteon Ramelteon Placebo | |P-value
center, . pl_acebo n _SUbJ ects periodin _def' ned, chronic 4 mg (n=103) 8 mg (n=103) 16 mg (n=103) 32 mg (n=103)
randomized, | with chronic between insomniafor >3 Objective LPS (LSmean), min_| 24.0 243 24.0 22.9 377 P<
double- primary insomniaas | treatments. months; sSL > 30 Difference from placebo -13.7(20.4, - 13.4(-200,- | -13.7(-204, - -14.8(-215, - 0.001
blind, defined by DSM-IV min; sTST < 6.5 (95%Cl) 7.0) 6.7) 7.0) 8.1)
placebo- (as evidenced by Treatment: A | hours per night; Subjective Sleep Latency (min) 50.9 46.7 43.9 46.5 57.0 P=
controlled, mean LPS measured | total of 107 daytime Difference from placebo (95%Cl) | -6.2(-17.4,5.0) | -10.4(-21.6, -13.1(-24.3, - -10.5(-21.7, 0.040
five-period | during a 2-night patients, aged | complaint(s) 0.8) 1.9 0.7)
crossover PSG screeni ng ina 18-64 years, associated with PSG total sleep time (TST), min 411.0 4129 411.2 418.2 400.2 P=0.001
study sleep center). were disturbed Sleep; (Dglgzcegce from placebo 10.7(0.4,21.0) | 126(24,229) [10.90.7,21.1) | 17.9(7.7,28.2)
conducted randomized mean latency to — -
in sleep Endpoints: into a dosing sleep > 20 min on (S_Ilzlls)j_re)t’:trlr\]/ie;total seep time 364.1 3704 370.9 372.8 360.6 P=0.282
|aboratory schedulethat | two consecutive Differ ence from placebo 35(-124,193) | 98061 257) | 102(-56,26.0) | 12.2(3.7.28.1)
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awake.

TST

the onset of

sleep quality.

Primary objective
(assessed by PSG):
1)) Latency to
persistent sleep
(LPS), thefirst
epoch of thefirst
consecutive 30-s
epoch not scored as

| I
(assessed by PSG):
1) total sleep time,

2.) WASO, total
amount of time

spent awake after

persistent sleep 3.)
Sleep architecture
percentage of sleep
time in each stage.
Patient-reported
sleep latency, total
sleep time, and

included 4, 8,
16 and 32 mg
of TAK-375
and placebo.
Patients
received all
five
treatments,
with a 5-
tol2-day
washout
period
between
treatments.

Monitoring:
Each night
PSG
monitoring
was
performed for
8 hours and
upon
awakening,
visual analog
scale (VAS)
for mood and
feeling, digit
symbol
substitution
test (DSST),
memory
recall tests,
and post-seep
questionnaires
were
completed.

PSG screening
nights with no
night < 15 minutes,
amean awake time
after sleep onset
(WASO) > 60
minutes for two
consecutive PSG
screening nights
with no night <45
minutes; a habitual
bedtime between
8:30 PM and
midnight; and a
body weight within
20% of the ideal.

Exclusion Criteria
*Patients whose
historiesincluded a
potential medical or
psychiatric
condition
(depression,
anxiety, seizure
disorders, drug
addiction, sleep
apnea, noctural
myoclonus, mental
retardation, history
of alcohol abuse
within past two
years, tobacco use
within the past 90
days, or
psychotropic drug
use. *Use of St.
John’s Wort or
melatonin
*Consumption of
grapefruit or
grapefruit juice
within 3 weeks
prior to the study

* Shift workers who

(95%Cl)
Subjective sleep quality 36 37 37 37 38 P=0.525
Difference from placebo -0.2(04,0.1) 0.1(-04,0.1) -0.1(0.3,0.2) -0.1¢-0.3,0.2)
(95%Cl)
PSG WASO (min) 488 47.0 483 43.0 455 P=0.470
Difference from placebo 3.3(54,11.9) 1.6(-7.1,10.2) 2.8(-5.8,11.4) -25(-11.2,6.1)
(95%Cl1)

According to patient reports, ramelteon did not greatly impact perceived sleep latency or TST and subjective sleep quality did

not differ from placebo for any treatment group.

Table 2: Latency to REM and total sleep time spent in each sleep stage:
Parameters Ramelteon Ramelteon Ramelteon Ramelteon Placebo | P-value

4 mg (n=103) 8 mg (n=103) 16 mg (n=103) | 32 mg (n=103)

Latency to REM, min 79.7 75.2 78.0 79.1 79.7 P<
Difference from placebo -13.7(-204, - -13.4(-20.0, 6.7) -13.7(-204, - -1.6(-10.9, - 0.05
(95%Cl) 7.0) 7.0) 7.6)
Stage 1, % 114 115 11.7 12.0 111 P<
Difference from placebo 0.4(-0.6, 1.3 0.4(-05, 1.4) 0.6(-0.3,1.6) 0.9(0.0, 1.9) 0.05
(95%Cl)
Stage 2, % 55.0 54.3 54.3 54.1 53.3 P<
Difference from placebo 1.7(0.23.1) 1.0¢-0.5, 2.4) 1.0(-0.5, 2.4) 0.8(-0.7, 2.3) 0.05
(95%Cl)
Stage 3/4, % 13.6 13.0 134 12.8 14.9 P<
Difference from placebo -1.3(-2.5, -1.9(-3.0, -1.4(-2.6, -2.1(-3.3, 0.05
(95%Cl) 0.2) 0.7) -0.3) -1.0)
REM, % 48.8 47.0 48.3 43.0 209 P<
Difference from placebo 0.7(-1.9,0.5) 0.1(¢-1.1,1.3) 2.8(5.8, 11.4) -0.5(-1.6,0.7) 0.05
(95%Cl)

The statistically significant decrease in Stage % sleep for each ramelteon dose compared to placebo appears to
primarily be a consequence of an increase in amount of total sleep desired combined with small reduction in

minutes of stage ¥

Percentage of time spent in stage ¥4 total min in stage ¥J/total min in TST *100; an increase in TST will
decrease the percentage time in stage % sleep.

Table 3. Next-day performance and alertness

There were no statiscally significant differences between placebo and any ramelteon dose group on next-day

erformance and alertness measures, regardless of dose.

Parameters Ramelteon Ramelteon Ramelteon Ramelteon Placebo, (N=103)
4mg(n=103) | 8mg (n=103) | 16 mg (n=103) | 32 mg (n=103)

DSST 47.3 46.5 47.7 475 474

Memory test-immediaterecall | 8.0 7.9 7.7 8.0 8.0

Memory test-delayed recall 4.9 5.0 5.4 51 4.9

Level of alertness 3.6 35 3.6 35 3.6

Ability to concentrate 3.6 35 35 35 3.6

Updated versions may be found @ www.pbm.va.gov or http://vaww.pbm.va.gov
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had flown across
>3 time zones
within 7 days prior
to the screening
*History of
hypersensitivity to
ramelteon or
related compounds.

Adverse EventsWithdrawals

Fifty-six patients experienced an adverse event; twenty-nine experienced mild adverse events and twenty-two patients experienced moderate adverse events. The incidence of adverse events
ranged from 8.4 t010.7% among the ramelteon dose groups and 8.7% in the placebo group.
Six severe adverse events did occur: atrioventricular block (placebo), lung cancer and syncope (placebo), headache (placebo), sinus headache (4 mg ramelteon; possible related to study drug),
and contact dermatitis (8 mg ramelteon; considered not related to study drug). No subject discontinued the study due to an adverse event.

Summary of most frequently reported adverse eve

nts:

Parameters Ramelteon Ramelteon Ramelteon Ramelteon Placebo, (N=103)
4 mg (n=103) 8 mg (n=103) 16 mg (n=103) | 32 mg (n=103)

All adverse events 25.2 18.3 19.6 214 194
Headache NOS 2.8 4.8 4.7 5.8 4.9
Somnolence 0.0 19 3.7 19 1.0
Pharyngolaryngeal pain 39 0.0 0.0 3.9 1.0
Nasopharyngitis 1.0 0.0 1.9 1.0 2.9
Nausea 2.9 1.0 0.9 1.0 19
Dyspepsia 1.0 0.0 0.9 2.9 0.0
Influenza 1.0 1.0 0.0 0.0 12.9
Abdominal pain, upper 1.0 1.0 0.9 0.0 1.0
Dysmenorrhea 1.9 1.0 0.0 1.0 0.0
Dry mouth 19 0.0 0.0 0.0 1.0
Fatigue 0.0 1.0 0.9 1.9 0.0

Conclusions. There was a statistically significant difference in mean LPS and TST, but WASO was not affected. Sleep architecture and next-day performance were also not affected.
Adverse events were mild-to-moderate in severity with no discontinuations.

uality Assessment (fair): although not generalizable to a VA population:

Mean age of 37.7 years, 64.2% women,

Comorbidities were not reported

to placebo.

35.8% men

There was alack of treatment effect on WA SO, both in patients with high and low baseline WASO values.

Study was powered to detect differences in objective measures, but not powered to detect differences in subjective effects.
Multiple exclusions; effects on jet lag could not be determined due to exclusionary criteria

Ramelteon reduced LPS by 13-15 min, will within the range seen with commonly prescribed sedative-hypnotics (e.g. zolpidem and zaleplon) of 8-17 min reduction in LPS compared

e Ramelteon does not appear to ater slegp architecture as there were no apparent differences among the treatments for latency to REM or percentage of time spent in REM, stage 1, or

stage 2 sleep.

The study was sponsored by Takeda.

Updated versions may be found @ www.pbm.va.gov or http://vaww.pbm.va.gov

February 2006

14




Ramelteon (Rozerem™) Drug Monograph

1 Schenck CH, Mahowald MW, Sack RL. Assessment and management of insomnia. JAMA. 2003;289:2475-2479.

% Stoller MK . Economic effects of insomnia. Clin Ther. 1994;16:873-897.

3 Sateia MJ, Doghramji K, Hauri P, et al. Evaluation of chronic insomnia. An American Academy of Sleep Medicine Review. Sleep 2000; 23(2):243-308
Sateia MJ, Doghramji K, Hauri P, et a. Evaluation of chronic insomnia. An American Academy of Sleep Medicine Review. Sleep 2000; 23(2):243-308
4Buscemi N, Vandermeer B, Friesen C, Bialy L, Tubman M, Ospina M, Klassen TP, Witmans M. Manifestations and Management of Chronic Insomniain
Adults. Summary, Evidence Report/Technology Assessment No. 125. (Prepared by the University of Alberta Evidence-based Practice Center, under Contract
No. C400000021.) AHRQ Publication No. 05-E021-1. Rockville, MD: Agency for Healthcare Research and Quality. June 2005.)

®National Sleep Foundation. Sleep in America Poll. Data from 1997 and 2001, 2002 sleep poll. http://www.sleepfoundation.org/img/
2002SleeplnAmericaPoll.pdf. Accessed December 20, 2005

® Zorick FJ, Walsh K. In Kryger MH, Roth T, Dement WC.Principles and Practice of Sleep Medicine. 3rd Ed. Philadelphia, PA: W.B. Saunders Co; 2000.
Chapter 53, Evaluation and management of insomnia

" Ancoli-1srael S. Sleep problemsin older adults: putting myths to bed. Geriatrics. 1997;52:20-30.

8American Academy of Sleep Medicine. The International Classification of Sleep Disorders, Revised. Diagnostic and Coding Manual. Rochester, MN: American
Academy of Sleep Medicine; 2001.

9Eddy M, Wabroehl GS. DSM-IV Criteriafor Insomnia. Am Fam Physician. 1999 Apr 1;59(7):1911-6, 1918

1 Turek FW, Gillette MU. Melatonin, sleep, and circadian rhythms: rationale for development of specific melatonin agonists. Seep Med. 2004;5:523-532.

1 \Wagner J, Wagner ML, Hening WA. Beyond benzodiazepines: alternative pharmacologic agents for the treatment of insomnia. Ann Pharmacother .
1998;32:680-691.

12 Rozerem™ (ramelteon) package insert. Lincolnshire, IL: Takeda, Inc. 2005 Aug

3 Up-To-Date. Cited:2005Nov30Availablefrom: http://uptodateonline.com/application/topic.aspfile=drug_a k/52018& type=A& selectedTitle=1~11
 Rozerem™ (ramelteon) tablets Product Dossier. Lincolnshire, IL: Takeda, Inc. November 2005.

15 National Institute of Mental Health. CGI: Clinical Global Impressions. In: Guy W, Bonato RR, eds. Manual for the ECDEU Assessment Battery.2. Rev ed.
Chevy Chase, MD: National Institute of Mental Health; 1970:12-1-12-6.

16 Roth T, Stubbs C, Walsh JK. Ramelteon (TAK-375) A selective MT1/M T2 Agonist, Reduces Latency to Persistent Sleep in aModel of Transient Insomnia
Related to Novel Sleep Environment. Sleep 2005; 28(3):303-307

17 Zammit G, Schwartz H, Roth T et al. Phase |11 Study of Ramelteon in a First-Night Effect Model of Transient Insomnia. Oral Presentations Sleep Medicine
6S2 (2005) S1-S215.

18 Erman M, Seiden D, Zammit G et al. An Efficacy, safety, and dose-response study of ramelteon in patients with chronic primary insomnia. Seep Medicine.
2005; 7:17-24.

19 Jellin, J. Naturd Medicines Comprehensive Database. Stockdale, CA: Therapeutics Research Facility, Inc. Accessed at: www.natural database.com Accessed
Date: December 14, 2005

2 Ramelteon (Rozerem) for insomnia. Med Lett Drug Ther 2005; 47:89-91.

Updated versions may be found @ www.pbm.va.gov or http://vaww.pbm.va.gov 15
February 2006




