These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.
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Dec 2 7 W8S

Schieriug Corpurstion

Atventiun:  Ielson He Scniww], k.D.
60 Orange Stroet -

Blovwriela, New Jorsey U7003

Dear Dr. Sciiluncl:

Please refer to your new crug application duted April 5, 1967, subwittoe
pursvant to seetion 505(b} of the Federal Foud, Druy and Coswetic Act for
Doruwelin (quazepau) 1b wg tallets.

we also acknowledge receipt of your aaditional coumunications dated
Cotuber 22, 1004, June 3 and September &, 1885, anu of youur auCncheut
dated Noviwwer L9, 1435,

We nave Cutipleted the review of tiils application, fucluviuy the subuitted
uratt Jabeling, snd the applicetion is approved, effective on the datc of
this letier. The changes agreed Upon wuring a weeting on Lecenber 12, vy
between representatives of Schiering and this agency anc listed in the
augGnull {g.v.), bwst be nade 1n the laveling.

we alsu achnovledye your agrecwent to comduct the fullowing studies iu tie
pustieppruval perivus

1. iu y6ur awcndidnt dated Noeveuber «b, 1985, you agreed Lo conduct o
exploration of the applicability ot aqueous Lutrers on sclubilicing
agents, and a study generating a pilerclateu dissclution protiic.

You agreed tu uac an ethanol medie according to the paraueters and
spucificuticvns outlined In our letter cated August U, 1584, uniil
the revisions have becn approved., We request that you subwit the new
inforssticon within 18 sonths,

. Iu the meetiny on Deccuwber 19, 198G, you agreeu to cotvuet @ clinicul
study to evaluwte the relatiunship betwecn aye anu dcse for
GUazepalr, We request that ycu preposc & desiyn for au appropriate
stuuy for our review and cowacnt within 1o wonths.,
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e labeling should be revised exactly éo we have requcsted anu twelve

copivs of the final printcu version of the revisec laveling (FPL) wust Le
submitted to FDA prior tu mivxeting. Harketing of the druy befere the changes
specified above are moce and subuitted Lo FDA, roncers tne product misbiranded
under 1 U.S.C. 352,

In scuition, you moay ot legelly warket the cruy unidl Fined ruliaciing
procedures for scheduliug under the Controlicu Substances Act are enacted by
the broy Enfurceuent Admindstration,

Shoulu aquitional fuforuaiion relating to the satety ana cifectivencss of
tiris druy prouuct becowe avalluble prior to our receipt of the Tinal printed
Tabeling, revisicn of thei laceling uivy be requirea.

Please submiit 12 copies of the revised final pachage insert anu huediste
tontatne jabels,

Alsu, please subnit one berkct packiyc of the druy whicn 1t 1s availalle,

be reuing you that you ust conply with the requirenents set forth unger
21 CFR 314,80 and 214,81 for an approved NDA.

Sincerely yours,

/"‘
L@C"‘/ W‘\ 12 (24lg5

Director
Office of Druy Research and Riview
Center for Druys and Efologics

Addenduii:  Final Labeling Draft
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NOA 18-708 Page 3

FINAL LABELING DRAFT
Addendun to approval letter for Dorwdlin (quazepam) Tablots, KDA 18-708:
Note: Any text noted as acceptable refers to wording for the draft paciage
insert subuiftted with Schering's letter dated November 25, 1985. The page

nuwbers listed beluw refer to the pages of that attacloent unless noted
otherwisc.

DESCRIPTION: Acceptable,

CLINICAL PHARWACULUGY:

Central nervous system agents of the 1,4~benzodiazepine class presusiably
exert their effects by bindiny to stereo~specific receptors at several
sites within the central nervous systew (CNS). Thedr exwct mechanism of
actiou 1s unknown,

In & sleep laboratory study, quazepaw significantly decreased sleep
latency, total weke time, &nd significantly incrcased total sleep tine and
percent sleep time for one or wore nights. Quazepam 15 mg was effective
on the first niyht of administration., Sleep latency, tota) wake time, and
wake tinc after sleep onset were still decressed and percent sleep time
was still increased for several nights after the drug was discontinued.
Percent slow wave sleep was decreased, and REM slecp was essentially
unchanged. Ho transient sleep disturbance, such as *rebound insomnia®,
was observed after withdrewal of the drug in sleep laloratory studies in
12 patients using 15 ny doses.

The paragrapn beginning “In out-patient studies® on Page 2 and the next two
paragraphs on Page 3 are acceptable. The last sentcuce of the third parugraph
on Page 3 should be deicted. The last paragraph on page 3 1s acceptibie,

The first parayraph on paye & should Le revised as follows:

The degree of plasws protein binding for quazepaw and its two wajor
wetaLolites s greater than 948, The abseorption, distribution,
. betabolism, and excretion of benzodfazepines way be altered in various
_ disease states fucluding alcoholis®, iwpaircu licpatic tunction, and
fpaired renal function.

The Tast two ?aragraphs on page 4 should be deleted and replaced Ly the
standurd labeling proposed on puge 3-FDA of the approvable letter dated
August 30, 1935, These paragraphs Legin with *The type and duration of
hypnotic effecis® and end with ®anxiety in selected patientse®,

The Jast paragraph under Clinfcal Pharuacclogy appeuring at the top of Page &
1s acceptable.




NDA 18-70C | Page ¢

IKDICATIORS AND USAGE: -

Quazepows is indicated for the treatwent of inscunis chardctorized by
difficulty in falling asleep, frequent nocturnel awakenings, and/or early
@orniag awakenings. The effectiveness of quizecpeu was been established in
placebo controlled clinical studics of five nights duration in acute and
chronic insomifa. The sustained effectiveness of Quiscpam nas bLecn
estab’ished in chronic insounia in 2 sleep laboratory {polysomnoyrahic)
study of 28 nights duration.

Because insomnia 1s often transient and intermittent, the prolonged
administration of Corwalin (quazepu) 1s generally noi necussary or
recosmcnded, Since insomnia may Lc a syuwptom of several other disorcers,
the possibility that thc complaint nay be related to 3 condétion for which
there s wore specific treatuwent shoulc be consigered,

CONTRAINDICATIONS: Acceptable,

Patients receiving bunzociazepinus should Le ceutiuiec about possible
coubined erfects with alcchol and other CNS depressants. Also, caution

" patients that wn aduitive effect way occur if alconolic beverayus are
consumeyd during the duy following thu use of tenzodizzcpines for nighttine
scdétion. The powential for this interaction continves for several days
followiny their discontinuance, until scrum levels of psychoactive
wetabulites have aeclined.

Pativnuts siiould be cautivned about cagaging 1h hazarecus occupations
requiring couplete sental alertness such as operating pachinery or criving
a wotor velitcle after ingesting benzouiazepines, 1nciviing potential
{wpairwent of the performancé of sucu activitics which mas occur thé day
followiuy ingestion.

The paragraph beginning syithdrawal symptoms of the type® vn page 4&-FDA of the
approvable letier dated Aigust 30, 1965 snhould bu fncorporated as written.

R A T i
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NDA 1L-708 Page

PRECAUTIUNS: )

The thiree paragraphs in the General section 1isted on page 4-FDA and
page S5-FDA of the approvable Tetter dated August 30, 1985 should be used
with the following exceptions:

The first santence of the first paragraph should state:

*Impatred motor and/or cocnitive perforuance attributalic to the
accunulation of benzodiazepines and thefr active metabolites . . . .*°

The first sentence of the first paragraph on page 5-FDA should statc:
"When benzodfezepines are administered . , . .°
Infornation for Patients: It 1s suycested thet physicians discuss the
ToTTowTig Inforwation with petients. (This iInforuation to intended to aia

in the safe and effective use of this drug. It s not ¢ disclosure of ail
pussible auverse or Intendad effects.)

- _Jtews 1 through 4 should be taken verbatiw frow those 1isted on peage $-FDA of

‘the approvable letter cated August 30, 1985,
Jtew 5 should state:

*Benzodiazepinus may causu daytime secation, which way persist for severs)
days following druy aiscontinuation,.®

Item 6 shiould state:

*Patiunts should be told not to fncreuse the duse on their own and should
inform their physician if they belleve the druy docs not work anyxre.”

Jtem 7 shuuld state:

*If benzodiazepines are taken on a prolonged and regular basis (even for
periods as brief as six weeks), putients should be advised not to stop
takiug them abruptly or to decrease the duse without consulting thelr
pliysicfan, becsusc withdrawal symptows way gccur®,

L)
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NDA 16-708 Page. 6

Laboratory Tests: Acceptalle.

Drug Interactions:: Acceptable.
Carcinogenesis, Mutagenesis, etc.: Acceptable.

Jeratogenic Effects: Acceptable,

Nonteratogenic Effects: Acceytable,

Labor and Delfvery: Acceptable,

Nursing Mothers: Acceptible,

Pedfatric Use: Acceptable,

ADVERSE REACTIONS:

iote: All of the text proposed in the Draft Labeliny for thc ADR section
attacned to the Scheriny lc¢iter dated Noveuwber 25, 1985, up to the
prescatation of the table uu Page 11, should be deleted and replaced by
the following:

Adverse evints wost frequently encountered in patients trested with
Dorwalin are drowsiness ana headache.

Accurate estimates of the incidence of adverse events associated with

the use of any druy are difticult to obtain, Estiwates are influencud

by drug duse, detection technique, setting, pliysiciun Judghaats, etc.
Consequently, the table below 1s presented solely to indicate the relative
frequency of adverse events reported in representative controlled clintcal
studies conducted to evaluate the safety and efficacy of Dorwalin, The
fiyure cited cannot be uscd to prodict precisely the fucivence of such
events during usual medical practice. These figures, also, cannot be
coupared with those obtained frow other clinical studies luvolving related
druy products and placebo,

The Tiqures cited below are estimates of untoward clinical event
incidences of 1% or greater awong subjects who participated §n the
relatively short duration placebo-controlled clinicil trials of Dormalin.

Insert the tables on Pages 11 and 12 with futervening text here.
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NDA 1L-708 Page 7

The footnocte at the Lutton of Page 12 should be revised to include the
following sentence: -

~%In addition, sbourwalities iu the following letcoratory tests were
observea in less thun 13 of the patfients evaluated: WOC count, platelet
count, total protein, slhumin, DUN, creitinine, total bilirubin, alkalinc
phosphatase, and SGPT."

After the footnute please follow with:

The followiiny additinnal events occured asncny individuals recciving
yuazepais at uwoses equivalent to or greater than those recomenced vuring
1ts clinical testing and developuunt. There is no way to establish
whether or not the administration of Dormalin caused these events.

Hypokinesia, ataxia, confusion, Incoourdination, hyperkinesfa, spoech
disorder, and trexor werc reported.

Also, depression, nervousncss, agitation, avmesia, anorexfa, anxiety,
apathy, euphoria, {fwpotence, decrezsed 1ibido, paranoid reaction,
nightmares, abnorwal thinking, abnurmal taste percepticn, sbnoruwal vision
and cataract were reported,

Also reported were urinery incontinence, palpitations, neusea,
constipation, diarrhes, sbdowinal pain, pruritus, rash, asthenis, and
walaise.

Picasc gelute the paragruph iveginning "The following lalcratory abrorsaiitics®.

The tollowing 1ist provides an overview or adverse experiences that have
been reported and are considered to be reasonudly releted to the
aduinistratfon of benzodlazupines: 1Incontinencc, slurrcd speech, urinary
retention, jaundice, dysarthria, dystouis, cnenges in licide,
frritability, and wenstrual irregularities.

As with al) benzudiszepines, paraduaicul reactiuns such as stiuslation,
agitation, increased suscl: spasticity, sloep disturbances,
halluciuations, and other adverse Lehavioral effects wuy occur in rare
fnstances and in a randow fashion. Shuuld these occur, use of the urug
should Le discuntinued.

. Thére have been reports of withdrawsl syuptoms tnd signs of the type
associated with withdrawal frow CNS depressant druys following the rapid
= decrease or the abrupt discontinuativn of benzodfazepines (sev Drug Abuse

and Dependence section),

-y
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NDA 15-708 Page €
DRUG ABUSE AhD DEPENDENCE:
The text proposed in the approvible letter dated Au?ust 30, 1985, should Le
used except tor the fullowlig modification in the first scutence:
*Withdrawal symptows stuilar in charucter to those ncted with
secative/hypnotics and alcohol have cccurred following the abrupt
uiscontinuation of drugs in the bonzodizzepine clays.®
Controlled Substance Class: Accuptavle.
OVERDOSAGE: Acccptuble.
DUSAGE ARD ADMIKISTRATION:
AGults « luitiate ‘herapy st 15 ng until individual respunises ace
declarwined. In sowe patjents, the cose may then e reduced to 7.5 iy,
(half of & scured tablet).
Elderl, and debilitated patients » Bucause thie eluerly and debilitated wmay el
€ Lore sensitive to benzudlazepiues, attelpts to reduce the nightly R

dosage after the first or: or two nights of therdpy arc suggested.

HOW SUPPLIED: Acceptablz,

Addendun {DOC#3741p)



Review and Evalua*ion of *he Pharmacology and Texicology Da*a ana
Relevan® Clinica! Da*a of NDA 18-705
Drug Abuse S*af$ Consul*ing Review
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Sponsor: Scnerlng Corpora*lon
60 Orange S*ree*
dloomfiela. New Jersey 07003

Drug: quazepam

t7-chioro~5-i0-fIucrophenle-1,3—dihydro-1-(2.2.2—friflu0r0e~‘yl(-ZH-l,4-Denzo-o
lazepinel~2=5 +hlone.

Category: Benzodlazepine hypinoric agent

Background

Quazepam 1s a substituted 1,4 benzodiazepline agen? which is seeking approval

8s a hypnotic agent. The clinical dosage form wili be *able*s of 15 and 30 mg

streng*h. The Indlca*lon Is for the *reatment of all *ypes of Insomnia,

characterized by alfficul?y In faillng asleep, frequent nocturnat awakenings,

and/or early morning awazkenings. Quazepam is clalmea *o pe effectlve In

patlents with recurrling insomnla or poor sieep habl*s, acu*e or chronic’ /,4"
medical situations requiring restful s'eep, insomnia In gerlatrics, and : \
Insomnlac situtations where fast onset Is deslrable. The sponsor belleves

+tha* quazepam has 2 unique profile o/ effec*s and lacks subs*antive abuse

Ilablii+y. The sponsor's da*a and argumen*s, which are summar lzed In an Aprit

14, 1983 submission for +he Drug Aluse Advisory Commit*ee mee*ing of April 28

8nd 29 of 1983, will be reviewed below. The sponsor's premise Is +ha+

quazepam selectively s*imulates a subset of benzodiazepine receptors which are t
responsible for segation and sleep, but not a potential for abuse. The i
sponsor also ciaims *hat precilnical evalya*ions have demons*ratea a long 4
duratlon of action, less potentiai for ataxia, paradoxical exci+ta*ion, and

(less) tolerance *han other benzodlazepines such as flurazepam. P

On page 11 of the April 14, 1983 submisslon *he sponsor has proflled the

rela*ive effects of quazepam and fiurazepam in three dlfferei* Indlca*lons of

sedative hypnotic potentlal In mice In Table 1. {n general Quazepam appears

to be equipotent or siightiy more poten* than flurazepam in *he *est of

hypnotlic activity In mice. {1t should be no*ed tha* +the LDsg of quazepam by

mouth ls greater than 5,000 mg/kg, suggesting an exce!lent therapeutic Incex.

In terms of relative *toxicity, quazepam Is less *oxlic by mouth than

chlordlazepoxide, dlazepam, and temazepam. Flyrazepam and oxazepam appear *o N
be equitoxic to quazepam.



rPagze 2

The squirre! monkey was *re specles chosen *0 s*udy hypno*’c effec®s cf
quazepam. Quazepam was approxima*ely *wice as po*en* in producing eyeliq
Closure (& measure of seda*lon and hypnosis) *han fiurazenam. Flyrazepam and
quazepam were equipo*ent ir producing ataxla. Thus, Guazepam appears 2o
produce 1ess a*ax.ia a* equ'hypnotic doses.

Quazepam was also evaluated in *he freely moving ca*. Quazepam and flyrezepam
were equlipo*ent In producing +he behavioral effec*s (seda*!on and growsiness),
but flurazepam appeared to be more po*ent In *+erms of muscie relaxa*ion and
far more poten* with respect to producing atax!a. Thus, ln *he ca*, a
¢lssociation between the seda*lve effect and the a*axi. effect of Guazepam has
beun demonstrated, whereas wi*h flurazepam one would expec* 2 grea*er degree
of overlep. Fur*ther escala*lons of dose also revealed aifferences be*ween
flurazepam and quazepam. Quazepam produced !ncreased drowsliness and seda*ion
In all flve ca*s *tested up *o 1,000 mg/kg, p.0. Flurazepam, on *he o*her
hand, produced s*imylant effects at higher coses and all ca*s died a* doses
ranging from 250 *o 600 mg/kg, p.o. Acu*e !>*hali*y da*a In +he ca* sugges*
that quazepam has less acu*e *oxiclty *han fiurazepam. Glven *hat quazepam
and flurazepm are approximately equipo*ent with respec* *o seda*ion and

hypnosis In *he cat, *nls sugges*s tha* quezepam has a good margln of safety
In *the cat.

Otrer cata obtained In bo*h mice and ca*s appears *o subs*an*late *he
dlfferences observed betwen quazepam and fiurazepm wi*h respec* +o
"paradoxical™ excitation. In *he.-mouse, Quazepam produces a dose-related
suppression of tocomo*or activi‘y, whereas flurazepam !ncrases locomotor
ac*lvity In doses up to 5 mg/kg. £EG s*udles In Immoblized ca*s also su;por+
*he difference with respect *o paradoxica! exci*ation. Following quazeprm
administration, the EEG Is consis*en* wi*h sedatlion, showing slow wave and
spindle ac*lvity, whereas *he E£G following quazepam adminlis*ration snows be*z
activity, suggesting 2 stimulatory componen* +o +he ac*ion of tlyrazepam.

Quazepam was *tested for relnforcing properties In an intragas*ric seif~
administration mode! In the rhesus monkey. Thess da*a are presented in Table
> on page 20 of *he sponsor's submission, The da*a show *ha* only 2 of 4
monkeys Initiated self-aoministrz*ion a*+ *he unit dose of 0.25 mg/kg. when
higher doses, 1 to 4 mg/kg were tested, the 2 monkeys who d1d no* self-
adminlster a* the 0.25 dose also falled *o adminlis*er at the nligher doses.
The 2 monkeys who sel!f-adminlistered at *ha 0.25 mg/kg dose administered less
Qquazepam at *he unlt doses of 1 and 4 mg/kg. Animals recelved 2 weeks of
programmed adminlstration of the drug a+ 1 mg, kg avery 4 hours dally for 2
woeks., Even following this maniputation, *he ssit-aaministration of doses in
the 0.25 to 4 mg/kg range was margina!. These resuits may be best apprecla*ed
when compared to a standard drug In thls !n*ragasiric seif-administra‘ion
paradigm. Yanag!ta and Cato reported on the Intragastric self-administra+tion
of dlazepam In the monkey. (Presented a* the CPDD mee*ing tn Toron*o In
1982). A dose of diazepam 0.25 mg/kg Increased ra*e of responding (cver

-
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saline con*rol) In 2 of 4 monkeys. A* a dose of | m3/kg, responcing was
maintained adove *he original venicle level in only 1 of 4 suo ec*s ang only
*nis sybject re*alneg rela*ively high levels of drug n*zxe when *he dose was
agaia se* a*t 0.25 and, subsequentiy, rese* *o | mg/kg. wnen a vehicte prooe
was Inser*eg for *hree oays, *he animal showed rates of respondi g higher *nen
originally maintained by vehicie in 2 of 4 subjec*s. Fur“her unit doses of 1
ang 2 mg/kg of dlazepem dla no* increase !n*ake appreciad!y above vehicle
level, A flnal return to a vehicle probe for 1 one week generally resyi*ag in
tevels of responding tha* wore comparable “o *he second Ge*ermination of
vehicle leveis and greater than *he levels of vehicte maintained Inlitlally,
Al*hough *he resuits of +nis s*udy Indica*e in*ragas*ric oiazepam was
self-aaministered by the rhesus monkey, *he effect Is weak-to~modes* a* bes*. :
lioreover, the se!f-agministration of dlazepam and quazepam show few, !f any,

relevan* dlfferences In *he In*ragastric selt-adminis*ra*ion moge!.

burthermore, the results ob*ained In *he Intragastric self-adminis*ra*ion

model in *he rhesus monkeys are probably representative of penzogiazesine
self-adminis*ra*ion paragigms In general. Griffl*hs and A*or (1981) repor+ed

+ha* benzodlazepline self-adminis*raticn studics show +hese orugs *o be 1
considered moderately relnforcing. Thase si'hors concluded that
benzogiazepines as a2 class are more e**.caclous as reinforcers *han
Chlorpromazine, imipramine, haloperiuc! or Perphenazine, byt were clearly less
efflcacious than amobarbitat, secobarbital, zicohol, or cocaine. (Griffi+hs,
R.R. ang Ator, N.A. In Benzodluzeplnes, S.1. Szara, and J.P. Ludford (Eds. ),
NIDA Research Monograph 33, U.5. Governmen* Printing Office, Washing*on, 0.C., e \
page 22-36, 1981,

The sponsor had Indlcateo that the self-administration profile of quazepam ls
simifar *o halazepam. Thereafter the sponsor discusses *ne oifferential
setectivity of poth quazenam and nalazepam for 8Z; recep*ors., |+ has been
reportes ry Jaffe, et al, (1983) that halazepam Is subs*an*lally less euphoric
then ¢ «. <pam, The sponsor then develops an analogous argument *hat quazepam

shoulo '...» subs*antially less psychofogical dependence capaci*y. However, in ”f
*he monkey, the self-agminis+ration profile of quazepam is aiso similar +o

diazepam (vide supra), Thus, *he se'ec*lve or relatively selective affini+y

tor one receptor sub*ype over anc*her has no* been correfated wi*h a ﬁ
ralnforcement or lack of relnforcemen* effect. Thus, *he sponsor's analogous

reasoning 1s faulty and the sgonsor has not demonstrated any less 1lapiii+y
for psychologlcal depengence than diszepam,

Tables 6, 7 and 8 (of the sporsor submisslion) !!lustrate +he preference of
halazepam and quazepam for the "BZy recapter.” The "BZi" receptor dens!*y
Is highest In the cerebellum and the "BZ2" type receptor occurs with greater
preva!~nce !n rhe hippocampus. Aithcugh | am In agreemen® wi*h the sponsor's n
analysls that quazepam has preferentlial a’*finl*y tor the "B2i" recep*or, 1+

s only speculation as to whether thls confers unlque propertles onto

quazepam; 1.e., a lark of abuse.



Page 4

The nex* sectlon of *he sponsor's report deals wi*h lssues of *olerance ang
physlcal aependence. The sponsor has demons*ra*ed in Figure 5 *na* quazepam
pretrea*ed mice 0o no* develop *olerance *o *he an*iconvuisan* effec* of
quazepam, whereas flurazepam*rea*ed mice demons*ra*e +olerance. |+ shou'!d be
noted that *olerance development Yo a speclific effect does no* tmply +ha+ a
global *olerance *o al! drug eftec*s are occurring. I+ shouid be apprecia‘eg
that *he lack of *olerance *o one effec* does no* imply tha* *olerance can not
develop to ano*her effec*, |+ should also be no*ed *ha* *plerance is nel*nher
a necessary nor a sufflclent conditlon for physica! dependence +o occur. The
rofe of *olerance In the maln*tenance of drug-seek ing behavior In drug-abusing
populations ls severalfold:

1. i+ shortens the duration of actlon and decrezses po*ency of drugs,
necesslta*tlng an Increased amoun* of drug and shor*er !nter-drug !nges*!on or

injectlon Intervals; (Thls has Impiica*lons In terms of bo*h operant ang
ctassical conditioning effects),

2. It can magnify the appe*itive effects ¢ . drug due *o *olerance
development *o averslve effects (e.g., vomiting

3. It may confer additlonal safety to 2 arug In a drug-abusing
population; that 11, there may be fewe~ overdoses in an abusing poputa*ion per
aose as opposed to a drug-nalve popuiation.

Tr. physlologlc dependence capacity of quazepam has been s*udied !n rhesus and
squirre! monkeys. |In rhesus monkeys, increasing doses of quazepam were
administered to 5 monkeys cver a flve-week perlod. Abrup* withdrawal was
performed a* the beginning of the fifth week. Miid withdrawal signs were seen
In 3 of 5 monkeys (apprehension, hyperirri+abliiity, mild 4remor, anorexla, and
piloerection) and Intermed!a*te withdrawa! signs were seen in 2 of 5 monkeys
(aggravatea tremor, muscle rigldity, Impalred mo*or activity, retching or
vomiting, or welgh* loss of 103). |t should be no*ed +ha* +he aforementioned
signs dqeslignate the dlfferentia*ion of mild and In*termedia*e wi*thdrawa!, They
are not necessarlly observed !n every monkey. Quazepam was again adminis*erea
for four weeks, *he hlghest dose being 64 mg/kg/day. A* *he beglinning of *he
10th week, a second withdrawal perlod was Inl*ia*ed. There was a siignh*
Increase In withdrawa! severi+y with 3 of 5 having In*ermedlate wl*hdrawa!
signs and 2 of 5 monkeys having mild withdrawal signs,

Quazepam was tested for substltutlon capacity In a barbltal~dependent rhesus
monkey model. Quazepam produced incomplete suppression of withdrawal a+ 4 mgs
and complete suppression of withdrawa!l In 2 +o 4 monkeys a* 8 and 16 mg/kg.
For comparison, flurazepam at 16 mg/kg 2lso produced comple*e suppression in 2
of 4 monkeys.,

The physical dependence capacli+ty of quazepem was also studled In squirre!
monkeys. Quazepam doses of 2, 5 or 50 mg/kg was adminlstered for 52 weeks.
An addi*ional group received dlazepam, 50 mg/kg. The highest doses of
quazepam and dlazepam are approximately 83 and 63 *imes *he usua! *+herapeu*ic
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Page 5

dally doses, respectively, (based on mg/xg ccmparlscons be*ween man ang
monkey). Dose and arug-rela*ed seda*ion, somnolence, a*2x’a and *remars were
observed. The freguency was grea*es® durlng *he firs* *-rze weeks of gosing.
During *he flrs* week of the study, severa! high-dose quazepam- and
diazepam-*reatea monkeys were unable *o move without failling. Followlng *+he
tas* doses of quazepam anc giazepam, animais were observes for withdrawa!
signs. Ataxia, emes!s, tremors, and convulsions occurrec w!*hin 3 days of
cessa*ion of dosing. Convulslons lasted a few minutes, 2rd were followed by
elther complete recovery or death. One monkey found conviising was gliven
diazepam anc appeared normal 20 minutes later, Three deays la*er the animal
convulsed and aleo several days later.

The dose~time relationships and comparative physical dependence capacity of
venzodlazeplines are poorly understood. The da*a In the rresus monkey on
Quazepam are not comparable to other da*a derlved even in *ne same

faboratory. For comparison purposes, *he animais would have *o have been pu*
on a chronlc equivalent dosing regimen simiiar +o tha* cescribed by Boisse ana
Oxamoto, 1578 (see Bolsse, N.R. and Okamo*o, M., J. Pharmzzol. Exp. Ther.,
Vol. 204: 497, 1978). To my know!edge, the only compara*:ve benzodiazepine
physical dependence s*udy on record ls the Schering s*udy wl+h quazepam and
diazepam in the squirre! monkey. Thus, *there Is no* encugn backgroung
Information to judge the valldity of this mcdel In terms cf *the relevance *o

physlca! dependence In +he human. [t should be no*ed *ha* thls s*udy u*tillzed

high doses of quazepam and d)azepam adminlis*ered for a fcng perlod (52
weerks). The severe convulslons and lethallty which occurred In bo*h the
quazepam and dlazepam groups have not been observed In o*har models of
benzodiazepline physical dependence. |t shou!d be noted *ha* convuisions have
been reported in patients withorawing from benzodlazepines. However, no
le*halities have been reported for benzodlazepine wltharasa! syndromes.

The sponsor has added 2 sec*ion which overviews the clinical s+udies wi*h
quazepam. Table 14 gives a dls*ribution of adverse reac*ions as a functlon of
*rea*ment. |t should be noted that although the quazepam side effect
inclgence appears to be less *han for flurazepam, *he dose levels are no+
mentioned. Thus, |+ may be that the combined 15 and 30 mg dosage da*a on
Quazepam may have !esser side effects than that seen wi*n flurazepam. | have
one orther comment about +he clinical studles, Table 21 iliustrates *hat In
studles of between 4 2nd 18 nlghts there was essentlaily no REM rebound during
the post-drug perlod. This would be expected given a drug wi*h a iong
haif~l1fe of ellminatlon,

The sponsor has alsc a2 provided a summary of the metabolic ano pharmacok!ne*ic
data on quazepam. Of particular interest Is *he fact tha* quazepam is rapldly
aosorbed wlith a peak plasma concentration occuring between | ang 2 hours. The
*erminal half-(ife of quazepam and 2-oxoquazepam are falrly fong, belng 39.3
and 40.2 hours as reported In Flgure |, respectively. Additlonally,
N-gesalky!flurazepam, an active metaboll*e wi*h a terminal el imination
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half=-11fe of 69.5 hours has also been no*ed. The pharmacckine*ics of Qquézepam
may bear on *he abuse po*en*ial of *he subs*ance. |+ nas been 5ugges ed *ne*
*he reinforcing properties of rapidly absoroed benzogiazeplnes may increase
thelr abusablli*y, In tha* person's using *hese drugs for pleasurz-seeking may
select those which are rapldly absorbed. (See Sti*zer, e* al, Drug and
Alcoho!l Dependence, Vol. 8., page 189, 1981; Griffi*ns ana A‘or 1961},
Jasinskl, e* al (1981) reported tha* 10, 20 ano 40 mg of dlazepam produced
pen*obarol+a¥ “Tlike euphoria with a *time course similar *c pentobarbi*al, See
Jaslnsk!, D.R., Haertzen, J.E., Hennlngfletd, R.E., Johnsen, R.E., Makhzoum!,
H.M,, Mlasa?o. K. reported +¢ Commi+tee on Probltems of Drug Dependence,

1981). Griffiths, et al, 1980 administered diazepam snd pentobaroi+tal *o
seaative hypnotlic abusers over a wider dose range, The resul*s suggest a
tla**er dose response for dlazepem as only modest elevations of subject !lking
were recorded for diazepam, and pentobarblital was consis*ent!ly preferred. The
resul*s also suggest that euphoria inhibiting effects of residual
benzodlazepine levels may affect |iking scores and drug preference In a
chronlc adminlstratlion paradigm, D'a2zepam and desmethyldiazepam have fairly
long ellmination half-llves, *hus possibiy Ilmiting *he amount of receptor
stimulation seen In chronlc dosing sltuations, This could reduce *he amoun+
of CNS effec* percelved and result In a diminution of *+he Ilking score.
Quazepam has not been *tes*ted In a self-adminlstra*tlion paradigm In seda*ive-
hypnotic abusers. {+ would be my predictlon tha* quazepam would have a liking
score similar to pentobarbital In a Jesinsk! model, and simitar *o diazepam in
8 Griffiths model. A* any rate, the sponsor could *est for alfferences In
I1king scores In el*her or both mode!s and possibly demons*rate whe*her *here
really 1s a ¢ifference In *he magnitude or time ccurse of the !lking scores
which could transiate +0 a gifference In abuse potential,

The dependence potentla! of quazepam has to be viewed from a* leas* +wo
perspectives, The first perspective Is whe*her or not a patlent population
would become dependent on gquazepam. At this *Iime da*ta do not exist *to asnswer
the question. Quazepam should be administered *o a group of !nsomnlacs whe
are alloweag to free!y dose for a glven perlod of time. The drug shouid be
compared o a known s*andard and possibiy also to placebo. The amount of *ime
that subjects stay on quazepam as opposed to the actlve contro! and pilacebo
and the preference of quazepam to the other *two drugs migh* glve a better
Inglication of the drug's adbuse potentlal In a chronic pa*lent population. The
second concern would be a concern of actual physical dependence In bo*h a
patient population and a drug abusing population. Obviousiy, one migh* be
more concerned w!th & drug abusing population since *hey would ilkely abuse
*he drug a+ higher doses. The dose-time relatlonships for physlical dependence
attalnment for any benzodlazepine have no* been worked ou*. Thus, | can only
speculate as to whether or no* quazepam would produce physical depencence In a
patlent population. To date, studles suggest +hat clinical doses, l.e. up *0
30 mg & night for 4 weeks, do not produce a significant withdrawal syndrome.
However, therapeutlic dosing for longer than four months or more or lacreases
In dose might Increase the Incidence of withdrawal reactions. |+ would seem
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prudent to allow *ha*t gradual *apering of *he dose snou'¢ occur *o minim.ze
*he possiblil*y of withdrawal emergence.

Conctuslons:

The sponsor has not demons*ratea *ha*t quazepam Is signfican*ly gifteren* from
other benzodiazepines with respect +o abuse potentlal. Availablte behavioral
and biochemical data in anima's sugges* that quazepam may selec*ively
stimylate 2 benzodlazepine *type { receptor. However, whe*her *his wilili
correlate with a reduced abuse po*ential Is unknown a* *his +ime. The
physlcal depencence propertles of quazepam cannot ve compared *o any known
benzodiazepine or other seda*live-hypnotlc. However, It can be stated wi*n
some degree of certalnty that physical dependence can be produced wl*h high
doses glven over a falirly long period of time. Additional s*udles could
evaluzte *the dose-time relationships Involveq [n determining +he dependence
potential of quazepam.

The pharmacok Inetlc data demonstrate that quazepam Is rapl!dly absorbed arg has
actlve metabolites with iong half-tlves. Assuming a correla*ion be*ween ra*e
of arug rise In plasma and CNS depression, these data suggest +hat quazesam
woula produce rapld sedatlon. This property Indicaves a potential for atuse
simllar to other Schedule IV benzodlazepines, The tong half-Ilves of quazepam
angd Its metabolltes might decrease dosing In & chronic s!fuation; such an
observatlon has been made by Griffith, et al,, 1980 In a poputa*tion of
sedative~hypnotic abusers who were chronically adminlstering dlazepam,
Methodologles exist to test both the single ana chronic subjective effec*s of
quazepam vis-a-vls halazepam a2no diazepam. | would recommend *ha*+ such 2
study be done 1f the sponsor wants to demonstrate a difference In apuse
potential between diazepam ana quazepam,

Recommencation:

Quazepam should be placed In Schedule |V of the Controlies Subs*ances Ac* if
ang when quazepam is approvedc for marketing.

%. . bez o Ir. f;"'"‘)-
Frank J. Yoccl, Jr., Ph.D.

ce:

Orig. NDA

HFN=220

HFN=120
HFN=123/FVocci/4/21/83
Edl+:FVocc1/4/26;4/28/83
FT/dcm:4/22/83/1¢ca:4/26/83
RD/dcm/4/27;4/28/83
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Robert hollenbeck, Ph.J.
June 3, 1985

REVIEW AND EVALUATION OF PHARMACOLOGY AND TOXICOLOGY DATA
ORIGINAL SUNFIARY NDA 18-/708

Sponsor: Schering Corporation
Bloomfield, New Jersey

Drug: Quazepam
Category: hypnotic

Chemjcal Structure:.

Chemical Names:

1)  7-Chloro-5-(2-fluorophenyl)-],3-dihydro-1-(2,2 2-trifluorophenyl)-
2H-1,4-benzodiazepine-2~-thione

2) 7-Chloro-5-(o-fluorophenyl}-1,3-dihydro-1-(2,2,2-trifluorophenyl)-
2H-1,4-benzodiazepine-2-thione -

Orug Code Number: SCH 16134

Trade Name: not yet available

Formulation: Tablets of 15 and 30 mg Quazepam
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Proposed (linical Indication:

For the treatnment of all types of insomia characterized by
difficulty in falling asleep, frequent nocturnal awakenings,
and/or early morning awakenings. Quazepam is claimed to be
effective in patients with recurring insomnia or poor sleep
habits, acute or chronic medical situations requiring restfu)
sleep, insomnia in geriatrics, and insomniac situations where
fast onset is desirable.

Preclinical Studies and Testing Laboratories:

Except for a mouse reproduction study which was performed by
Huntingdon Research Centre, U.K., the testing of quazepam was
conducted at Schering Corporation, Department of Pathology and
Toxicology. Tables showing types of studies performed, results
obtained and descriptive material, were prepared by the sponsor
and have been included in several parts of this review.

Relationship to Other Chemically and Pharmacologically Related Drugs:

Quazepam is a hypnotic agent which is related to flurazepam

and diazepam. It is a 1,4-benzodiazepine derivative containing

a trifluoroethy), sulfur, and aryl group in the first, second, ol
and fifth positions, respectively. ' \
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PIECLINICAL TIMSTICATIONS OF QUAZLPAN (Cont *d. )

# Mmimale/ Study Quazepam fuute of
Species § Males § Pemaies Group Study Dealgn Durat ion Daily Dosaqe Mministration Dosage Form
Rabibit - s T Seguent 11 4 ks 0,10,20,40 m3/xg Oral (czophagesl suspensfon
. fntubat fon
Bog 1 1 2 Acute 3 vk 1000 mg/Mg Ocal capsule (poaler)
L .. .
1 1 > . Dose Renge 6 vie 0,30, 100,200, Oxal ~apsule (podder)
- 400,800, 1600 m/kg
vokey 13 13 o Subacute 1 sl 0.2,10,50,50) my/kg Oral {gavage) suspension
b o3 25 10 hwondc 56 uks 0,2,10,50 my/kg Ucal {gavage) suspens fon
S0 my/kg-liazcpam
Cat - 10 5 Duse Ruge sppcox. 3 0.1-1000 /Ky Oral capoule (poaier)
up to 7 wks 0.1-6vJ my/hy-Elucaze-
pam

“ = 18 vehicle control cabbilen/geoup

oy 4 vecks post-trcaument Incloked

{~ 1 control fomale kx
~ An additional quay of four high-dose monkeys
sere evaluatod for post-treatment effects for
20 days followin) a i3-week dosing period,



NCA 18-7C§
Pharmacolcey Sypep,
Test Crug Route ECrpimg/kg)
(i) potentiation of hexobarbltal~ qQuazepam P.0. 2.7
induced sieeping tima in mice flurazepam p.O, 3.9
dlazepam D.0. i.0
(2) antagonlsm ¢f electroshock quazepam p.o. 0.9
(13mA,60Hg} induced flurazepam P.0. 1.6
cenvulstons In mice phenobarbital »p.o. 5.5
(3) antagenism of Isolation- quazepam l.p. 10.7
Induced asgresslion in mice tlurazepam . 40.0
dlazepam l.p. 8.7
(4) antagonism of fcotshock= Quazepam P.0. 1.5
induced fighting-in mice (0.5mA} flurazepam D«Ou 1.5
dlazepam PsOu 1.5
(5) antagonism of metrazol-Induced quazepam D.O. G.3
selzures in mice flurazepam DO, 1.7
dl azepam P.0. 0.3

Guazepam was found to be twice as potent as flurazepam and half as potent as
lorazepam as a hypnotic as measured using the eye-c!osuira test in monkeys.
Some of the abcve-mentioned tasts are used to avaluate the cruds potentlal as
3 tranqullizer or an antlconvulsant even though this compound Is to be
marketed as a hypnotic. The main behavioral effect of the arug in animals was
drowsiness and sedation., While many benzodlazepines produce a stimylant
effect In the cat, Qquazepam showad a depressant effect In this spacies.
Studies of the dependence potential of quazepam produced results which
suggested a similar profile to that of marketed benzodiazepines. Llike
dlazepam and flurazepam, quazepam potentiated the athancl~linduced loss of
righting reflex In mica., One study showed avidence that the hypnotic effect
of quazepam may be potentiated by propranclo! or alph%sethyidopa. Quazepam
produced no signiticant changes In blood pressurs, heart rate, or EKG in the
unanesthetized dog when doses (60 mg/kg) large enough *¢ cause ataxia and
sedation were uled. The four ident!fied metabolltes of quazepam produce In
the mouse effects which are similar to those of the pareant compound both
quantitatively and qualititatively, namaly, decreased motor activlty,
increased passivity, decreased muscle tone, decreased visual placing reflex,
ataxla, and Impairment of righting reflex, The rat was insensitive to
quazepam due to rapid metabolism and excretlon of the compound In that species.

(luuédh{).
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SELECTION OF ANIMAL SPECIES FOR LONG TERM TOXICOLOGY STUDIES WITH QUAZEPAM
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Pharmacciogical screening test showed quazepam to be largely inactive

in the rat and toxicity studies using doses up to 5000 wa/kg, p.o., or

a single dose to Charles River CD rats produced no evidence of toxicity
(report P-4287, Schering). A further study showed that daily oral doses
ot 200 mg/kg for 2) days in the rat elicited no observable effects.,

To test whether the effect was strain-related, another study (#5003) w. -
performed using eight strains of rat each receiving 1000 mg/kg of drug.
Some ataxia and sedation was observed, but the effect was not markedly
different among the strains. The observation that quazepam was virtually
fnactive pharmacologically in the rat came during a study of sedative-
hypnotic activity of the drug in a series of accepted tests using either
mouse or rat. The series of tests included (study P-4159) hexibarbital
potentiation in mice, antagonism of metrazol-induced sefzures in mice,
taning action in fighting mice, fsolation-induced aggression in mice,
blockade of mouse-kiiling (muricide) behavior in rats, conflict procedure
in rats, and prevention opiate-induced rigidity in rats. The latter
three studies using rats demonstrated only minimal activity of quazepanm
when compared with similar doses of flurazepam and diazepam. These
studies as well as the lack of toxicity of quazepam when gfiven orally
to the rats in doses greater than 5000 mg/kg led to the conclusion that
the rat would not be a suitable model for long term toxicity testing

with quazepam, o

W ogh A

In a study comparing absorption, tissue distribution, and excretion of
labeled quazepam in rat and mouse (P-4307) the sponsor found that in
the rat, quazepam 1s well absorbed by the oral route but is metabolized
and excreted so quickly at tissue levels of drug needed to produce
pharmacological effects are not achieved. Thus the rat was found
unsuitable for long term toxicity study of quazepam. The hamster was
selected for long term studies since that species showed pharmacologic
and toxicologic responses to quazepam auministration. ADME studies in
the hamster further showed metabolic treatment of quazepam in that
species to be similar to that found in man (study P-4785). ‘
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Absorption, Cl!stributicn, Metabelism, Excreticn

Crug metaboilsm, etc. of quazepam was studied in rhe mcuse, rat, hamster,anc

squlrrel monkey after both oral anc¢ I,v. agministration. The sponscr has

provided an accurate summary of the study da*ta, and this summary is incluced

on the foliowing several pages as part of thils revliew,
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Qrug Metabolism

Synopsis

The absorption, tissue distribution, metabolism and excretion
(ADME) of 14C- and/or 3H-quazepam were evaluatad in the mouse,
rat (pilot study), hamster and squirrel monkcy after single ora!
and intravenous administration,

The metabolic / pharmacokinetic data of quazepam are
described for the mouse, hamster, squirrel monkey and man (for
comparative purposes only) in Table 1. The excretory (Table 2)
and metabolic (Table 3) profiles in animals (mouse, hamster,
squirr§1 monkey) and man are given. The postulated major
metabolic pathways are presented in Figure 1.

The major conclusions based upon all studies conducted are:

e Quazepam (orally) is well ausorbed by all species studied.

¢ Quazepam is almost totally metabolized and first pass
metabolism is extensive in all species (mouse, hamster,
squirrel monkey, man) evaluated. Quazepam's metabolic
pattern in these species is qualitatively similar. The

metabolites: Sch 15725, Sch 17514, Sch 23309, Sch 23324

are pharmacologically active.

o The plasma half-lives of quazepam and its metabolites vary
between species: The shortest half-lives occurred in mouse

and hamster, and the longest half-lives were in squirrel

monkey and man,




A

Quazepan and its metabolites are widely distriduted
throughout the tissues (mouse, hamster). Ffor most tissues
thg concentrations of radicactivity are similar to those in
plasma. All tissue radioactivity decreased with time snd no
tissue drug accumylaticn occurred

Quazepam penetrates the placental darrier more reazily at
near-term (day 18 of pregnancy) than at the end of embryonic
formation (day 12). At 18 days, the concentration of
radioactivity in fetal tissues are lower than corresponding
maternal tissues., Radioactivity disappears at the same rate
in the fetus and dam. Radioactivity did not accumulate in
fetal tissues. The metabolic profile of quazepanm in fetal
tissues and maternal plasma was qualitatively similar,
Quazepan and its metabolites (Sch 15725, Sch 17514,

Sch 23309, Sch 23324 and other unidentified metabolites) are
excreted in urine and feces, mostly within the first 24 hours
after drug administration. A major portion of the quazepam
dose (oral, intravenous) is excreted into the urine by the
hamster, and into the feces by the mouse; while the squirrel
monkey excreted almost the total dose into the feces.

In mice, quazepam is not an inducer of hepatic drug
metabolizing enzyme systems; in hamsters quazepam has only

weak induction properties.
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In the rat, the radiosctive dose is rapidly and completely

absorbed, totally metabolized, and subsequently eliminated

very rapidly (mostly in the bile). The resulting very low
plasma levels may explain the lack of pharmacologic activity
observed in this species.

The metabolism and excretion pattern of quazepam fs similar

after intravenous and oral administration.
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Table 1. Preclinical metabolic/pharmacokinetic studies with single ora)
doses of Idc-quazepan. ) '
Pharmacokinteic Mouse Hamster Squirrel Man?
parameters Monkey
(5 mg/kg) (5 mg/kg) (10 mg/kg) (0.4 mg/kg)®
Plasma
Radioactivity
Tmax (hrs) 1.0 0.5 16.0 1.8
Cmax (ng equiv./m}) 722.8 988.0 2161.0 324.6
ty (hrs) - 17.8 35.3 43.0% 75.6
AUC (ng hr/m1)® 62€1.8  12467.5  73011.0  11402.3
Quazepam (Sch 16134)
Tmax (hrs) 0.5 0.25 2.0 1.5
Cmax (ng/ml) 10.1 28.0 34.0 148.0
ti (hrs) 1.2 2.4 10.0° 39.3
AUC (ng hr/m1)9 | 18.2 24.8 300.0 714.6
2-0xoquazepam {Sch 1572%5) ]
Tmax (hrs) ) 0.5 0.25 2.0 1.6
Cmax (ng/ml) 13.2 99.6 41.9 45.6
ti (hrs) 1.6 1.9 13.0° 40.2
AUC (ng hr/m1)¢ 34.5 49.6 470.0 438.3
N-Oesalkylflurazepam (Sch 17514)
Tmax (hrs) 1.0 0.5 16.0 14.0
Cmax {ng/m1) 219.4 83.6 1416.0 40.9
ty (hrs) 1.2 0.6 43.0° 69.5
AUC (ng hr/m1)d 518.2 107.7  46390.0 3323.4

o0 o

Given for comparative purposes only.

25 mg in an alcoholic solution per subject.

approximate value.

AUC's are for up to 24 hours for mouse and hamster, 168 hours for

squirrel monkey and 120 hours for man.
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Table 2. Excretory profile of radioactivity after single doses of -.n-acnwunﬁa in animals - -
and man,
Percent of Dose Excreted
Spec imen Mouse Hamster Squirrel Monkey Man®
(4 days) (? days) (7 days) (5 days)
p.o. i.v. p.o. f.v. p.o. f.v. p.o.
(5 ma/kg) (5 mg/kg} (5 mg/kg} (I mg/kg) (10 mg/kg) (1 mg/kg) (0.4 mg/kg)
Urine 36.6 42.9 53.8 57.3 1.0 1.0 31.3
Feces 61.5 56.9 43.0 40.1 84.0 79.4 22.7
Total 98.1 99.8 9.8 97.4 85.0 80.4 54.0
only.

s = Given for comparative purposes
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w_w. Table 3. Comparative metabolfc pattern (relative abundance)? of -.n-a=n~auga in the
24-hour urine (mouse, hamster, man) and 24-hour feces (squirrel monkey).:

Compounds* _ - Wouse Hamster Squirrel zsae
Monkey

Sch 16134 (Quazepam) : Tr Tr Tr Tr

Sch 15725 (2-Oxoquazepam) Tr Tr + +

Sch 23324 Au-:g@qasw-w-axaa=n~uvgav»~ . + ++ 222 +444

Sch 17514 (N-Desalkylflurazepam) + + 4 ++

_ Sch 23309 Aunzwaﬂenw-z-anan_rw-q.cwsunvuavo- +ee e + +
| Non-identified polar material reee e + '

»
See structures in Fig. 1.

e Free and conjugated.
a = Tr (trace) —> + (minor) ——) ++++ (major)

b = Given for comparative purposes only.
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Figure 1. POSTULATED MAJCR METABOLIC PATHWAYS
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Quazepan
(Sch 16134)

\
2-0xoquazepas
(Sch 15728) ;
 as 2t (g
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3-Hydroxy-2-0xoquazevan 3-Hydroxy=N-dasal :y'l flurazepan N-Desalkylvlurzzepar
(Sch 23324) (Sch 23309) (Scu 17:14)
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‘Conjugate(s) Canjugate(s) Conjugate(s)
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Preclinical Metabolic Studies: Mouse, Rat, Hamster,

Squirrel Monkey

The absorption, tissye distribution, metabolism and
excretion of 14C-quazepan were studied in the mouse, hamster
and squirrel monkey following single aral and intravenous
dosing." " These species were selected for metabolic
evaluation since they had been used for phafmaco1ogic testing and
toxicologic evaluation of quazepam. A pilot study ' was done in
the rat evaluating absorption, tissue distribution and excretion
of 3H-quazepam. Additional studies evalyated placenta’ transfer
(mouse):‘ and dryg induction (mouse, hamster) of guazepam.

In these studies, the concentrations of radioactivity in
plasma, urine, feces and other biological specimens were
determined by 1iquid scipti]\ation spectrometry. The
concentrations of unchanged quazepam and two metabolites
(2-oxoquazepam » Sch 15725; and N-desalkylflurazepam = Sch 17514)
in plasma were determined by specific and sensitive gas-liquid
chromatographic (GLC) methods. The metabolic profile of quazepam
was determined by thin-layer chromatography (TLC). "2
identified metabolitee: Sch 15725, Sch 17514, Scii z.408,

Sch 23324 have been shown to be pharmacologically active.

. mi-_-_-::.;:ir,_ = e



The absorption, tissue distribution, metabolism and

excretion of quazepam were studied in 90 (fifteen groups of

§ animals each) male CD-1 aidino mice (20 to 25 grams) following
single oral (p.o.) and intravenous (1.v.) dosing with

1“f.:-quaze;:aar:m (5 mg/kg).

Absorption

14C-quazepan absorption in mice was rapid and at least 85%
complete based upon plasma radioactivity levels (oral) and
excretion (oral, intravenous) data.’

Mean peak plasma concentrations of radioactivity (723 ng TN,
quazepam equiv./ml) occurred 1.0 hour after oral dosing;
thereafter, the plasma radioactivity declined with an elimination

half-1ife of approximately 18 hours.

R

Unchanged 14C-quazepam appeared in plasma very rapidly with
peak plasma levels (10 ng/ml) occurring 0.5 hour after drt.:g ‘
administration; subsequently plasma 14C-quazepam declined
with an elimination half-life of 1.2 hours. At peak plasma
concentration, unchanged drug was less than 3% of ctotal plasma
radiosctivity, indicating that, in the mouse, quazepam underwent
extsnsive first pass matabolism.

Other major components of plasma radfoactivity were
Sch 15725 (2-oxoquazepam), Sch 17514 (N-desalkylflurazepam,

Sch 23324 (3-hydroxy Sch 15725) and conjugated Sch 23309



A

(3-hydroxy Sch 17514). 3ch 15725 reached a peak level (13 ng/a1)
0.5 hour after drug administration and declined with an
elimination half-life of 1.6 hours; Sch 17514 reached a maximum

level (219 ng/mi) 1.0 hour after dosing and declined with an

elimination half-life of 1.2 hours.

Tigsue Distribution

Observations at 1, 5 and 24 hours after a single oral dose of
14C-quazepam (S mg/kg), chowed that the highest concentrations of
radioactivity ;ere present in the stomach and intestine. For
other tissues, the radioactivity relative to plasma concentrated
in the liver {1, S and 24 hrs) and to a smaller extent in the
kidneys (at 1 and S hrs), epididymal fat, neart and lungs (at
§ hours). A1l other tissues which were examined, contained
levels of radioactivitly equal to or lower than plasma. Most of
the radioactivity was cleared from 211 tissues within 24 hours,

indicating that, in the mouse, quazepan and metabolites were not

stored in any tissue.

Excretion

After a single oral dose of 1“C-quazepam (S mg/kg);
approximately 98% of the dose was excreted (urine, 37%;
feces, 61%) within four days; most of the dose (88%) was
eliminated during the first 24 hours.

After a single intravenous dose of 14C-quazepam {5 mg/kg),

approximately 100% of the dose was axcreted (urine, 43%;
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feces, 57%) within four days; most of the dose (87%) was excreted

durin, the first 24 hours.'

Metabolism

After both oral and intravenous single doses (5 mg/kg) of
14C-quazepam. the mouse excreted the radicactivity in the urine
primarily as Sch 23309 (mostly conjugated) and non-identified
polar material. Unchanged 14C-Quazepan and other quazepam

metabolites were present only in small or trace amounts.

Placental Transfer

Method

o ‘ 3/”"
To evaluate transplacental passage, single oral doses ' \

{5 mg/kg) of 14C-quazepam were given to two groups of 12 pregnant

mice each, at the post-embryonic period (day 12 of pregnancy) and j

near-term (day 18 of pregnancy), respectively, k

K
Tissue Distribution _ ‘

After 12-day pregnant mice received aral 14C-quazepam.
the Towest concentrations of radioactivity were present in the
anniotic fluid and fetuses. For all time periods (1, § and
24 hours post-dose) the mean level of radioactivity in the fatus
was 44% of the level mzasured in materna) plasma. In maternal
tissues, the highest concentrations of radfoactivity were present
in the G-I tract followed by liver, kidneys, ovaries, lungs and

brain, The matarnal tissue and fetal radicactivity levels



decreased at approximately the same rate as maternal plasma
radioactivity during the 5- to 24-hour post-dose period.

In the 18-day pregnant mice who received oral 14C-quazepam.
the tissue distribution pattern of radicactivity was similar to
the 12-day pregnant mice. At 18 days, fetuses and maternal
plasma had similar levels of radioactivity for each time interval
(1, 5 and 24 hours post-dose). Furthermore, fetal and maternal
tissues had the same distribution pattern of radioactivity; the
levels of radioactivity were highest in liver followed by
kidneys, lungs and brain. However, fetal tissues rontained
considerably less radioactivity than the corresponding maternal
tissues. Except for amniotic fluid, all tissues (maternal and

fetal) contained significantly lower radiocactivity at 24 hours

than at 5 hours.
Conclusions from these results indicate that:
1. Quazepan and its metabolites crossed the placental
parrier more readily on day 18 of pregnancy than on
day 12.
2. Concentration of radioactivity in fetal tissues (day 18)

were considerably lower than that in corresponding

maternal tissues.

3. The radioactivity did not accumulate in the fetal tissues.

4. The radioactivity in the fetus2s and maternal plasma had
cimilar metabolic profiles; however, the fetuses had

jower amounts of polar metabolites.
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Method

In the rat, preliminary studies on absorption, tissue

distribution and excretion were evaluated in 73 male
Sprague-Dawley rats (250 to 300 grams) with single doses of

3H-quazepam given orally S and 10 mg/kg) and intravenously
(1 and § mg/kg).

Absorption

3H-quazepam was rapidly and totally absorbed after

oral administration as indicated by the plasma levels of
radioactivity and excretion data. Maximum plasma radicactivity
occurred one hour after 10 mg/kg of oral 3H-quazepam, however,
the concentrations of radioactivity were low (210 ng quazepam
equiv./ml) and decreased rapidly.

Following intravenous dosing (1 mg/kg) the plasma
radioactivity declined rapidly from 240 ng quazepam equiv./m) at

§ minutes to 20 ng quazepam equiv./ml at 4 hours.

Tissue Distribution

The concentrations of radicactivity in various tissues after
oral (10 mg/kg) and intravenous dosing (1 mg/kg) were generally
low except for liver and intestine; lowest concentrations were

present in plasma,

N
P



£ cretion

Biliary excretion of the radicactivity after oral (10 mg/kg)
and intravenous (5 mg/kg) 3H-quazepam was rapid and extensive,
Approximately 44% of the oral dose and 66% of the intravenous
dose, administered to rats with cannu]atéd bile duct, were
recovered in the bile within 5§ hours.

The rat excreted most of the ravicactivity in the feces
foiTowing either oral or intravenous dosing. Only 10% of the
oral and intravenous dose was excreted in the urine over a 4-day
period. The radicactivity eliminated in the feces over the same
period was 72% of the intravenous dose (5 mg/kg), and 82% to 83%
of the oral dose (5 and 10 mg/kq).

The data indicated that after oral and intravenous
3H-quazepam. the rat eliminated drug-related radioactivity
rapidly and primarily through the bile. As a result of the rapid
elimination, thé plasma levels of radioactivity were very low

which may explain the lack of pharmacologic activity in the rat.

3) HAMSTER'
Method

The absorption, tissue distribﬁtion, metabelism and excretion
of quazepam were studied in 72 (twelve groups of & animals each)
male LYC Syrian hamsters (70 to 95 grams) following single oral
(5 mg/kg) and intravenous (1 mg/kg) doses of 14c-quazepam.
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Absoroation

In hamsters, 14C-quazebam absorption was very rapid and at
least 94% complete as indicated by the plasma radioactivity and
excretion data after oral and intravenous administration. Mean
peak plasma concentration of radioactivity (988 ng quazepam

equiv./ml) occurred within 0.5 hour of an oral dose of

I‘C-quazepam; subsequently the plasma radicactivity declined with

an elimination half-1ife of approximately 35 hours.
In plasma, a very small percentage of radioactivity was
unchanged drug. At peak level (28 ng/ml), attained 0.25 hours

14

post-dose, unchanged ~ C-quazepan accounted for only

% of plasma radioactivity, indicating that, in the hamster,
the drug underwent extensive first pass metabolism. Following

peak level, 14

C-quazepam declined with an elimination half-life
of 2.4 hours.

| Other major components of plasma radicactivity were

Sch 15725, Sch 17514, Sch 23309 and conjugated Sch 23324.

Sch 15725 peaked (100 ng/ml) at 0.25 hours and declined with an
elimination half-1ife of 1.9 hours; Sch 17514 reached maximum
level (84 ng/ml) at 0.5 hour and declined with an elimination

half-1ife of 0.8 hours.

Tissue Distribution

After a single oral dose of 14C-quazepam in the hamster,
tissue distribution of radicactivity was evaluated at 1, § and 24

hours. High concentrations of radicactivity were present in the
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stomach and intestine. For other tissues, the radiocactivity
rejative to plasma concentrated considerably in the liver and to
a small extent in the prostate, kidneys, epididymal fat and
pituitary. All other tissues investigated contained levels of
radicactivity equal to or lower than plasma. For all tissues,
the radioactivity was considerably lower at 24 hours than at

1 and § hours post-dose. This indicated that I‘C-quazepam and

its metabolites were not stored in any tissue.

Excretion

Following a single oral dose of I‘C-quazepam. approx imately
97% of the radioactive dose was excreted (urine, 54%; feces, 43%)
over a 7-day period. Similarly, after 1nfravenous administration

of 14C-quazepam, approximately 97% of the dose was excreted

{(urine, 57%; feces, 40%) over a 7-day period.

Metabolism
14

C-quazepam was almost totally metabolized in the hamster,
Most of the radicactivity excreted in the urine after oral and
intravenous dosing was conjugated Sch 23309, conjugated Sch 23324
and non-identified polar material. Unchanged drug and other

quazepam metabolites were present only in small or t-ace arounts.

K
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4) SQUIRREL MONKEY!?

Method

The absorption, metabolism and excretion of quazepam was
investigated in 12 male squirrel monkeys (960 to 1145 grams)
following single oral (10 mg/kg) and intravenous (1 mg/kg)

doses of 14C-quazepam.

Absorption

In squirrel monkey 14C-quazepam absorption was slow and
complete. These conclusions are pased upon the plasma levels of
radioactivity and excretion patterns after oral and intravenous
administration. Mean peak plasma concentration of radioactivity
(2161 ng quazepam equiv./ml) occurred 16 hours after oral dosing
with 14C-quazepam. Thefeafter, the plasma radioactivity declined
with an elimination half-life of approximately 43 hours.

Unchanged drug accounted for a very small percentage of
total plasma radioactivity. At peak plasma concentration
(38 ng/ml), two hours after dosing, unchanged 14C-quazepam
represented only 4% of plasma radicactivity, indicating extensive
first pass metaholism, Plasma 14C-quazepam declined with an
elimination half.life of approximately 10 hours.

Sch 17514 accounted for most of the plasma radioact.vity.

The plasma concentration of Sch 17514 increased slowly to 2 peak

value of 1416 ng/ml 16 hours after 14C-quazepam oral dosing.




Subsequently Sch 17514 declined with an elimination plasma

half-1ife of approximately 43 nours.

Sch 15725 was also a major component of plasma radioactivity.

This compound reached a maximum plasma level (41 ng/ml} two

hours after dosing and declined with an elimination half-life

of approximately 13 hours.

Following intravenous administration of 1“t:-o:mu:epaem. the

plasma radicactivity declined slowly, Unchanged drug, which for

the first 15 minutes after dosing represented most of the plasma

radicactivity, disappeared from plasma with an elimination

half-1ife of approximately 13 hours.

Exﬁretion

The squirre) monkey excreted the radioactive dose almost
totally in the feces. Approximately 79% of the intravenous and
84X of the oral dose were eliminated in the feces over 3 7-day
period. Only 1X of the dose was axcreted in the urine over the

7-day period after either intravenous or oral dosing.

Metabolism

Oue to minimal amounts of radicactivity in the urine,
the metabolic profile of 14C-quazepam in the squirrel monkey
was fnvestigated in the feces following oral and intravenous
dosing. Sch 23324 (mostly non-conjugated) was the major
metabolite of quazepam in the feces; unchanged drug and other

metabolites were present in small amounts.
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5) Special) Studies:

Liver Drug Metabolizing Enzvme Svstems

The effect of quazepam on liver drug metabolizing enzyme
systems was dvaluated in 24 mice and 4 hamsters after they
received high oral doses (100 mg/kg/day) for seven tonsecutive
days. Comparisons were made to a positive control {sodium
phenobarbital) and the drug vehicle.

Measurements were made on liver weight, liver to body weight
ratio, hepatic microsomal protein, hepatic cytochrome P-450, and
the in vitro activities of aniline hydroxylase and benzphetamine
N-demethylase.

In mice, quazepam slightly increased liver weight (7%), 1{ver
to body weight ratio (9%), and hepatic cytochrome P-450 (47%);
quazepam had no effect on the activity of either aniline
hydroxylase or benzphetamine N-demethylase.

In hamsters, a considerable increase in hepatic cytochrome
P-450 (115%) occurred with quazepam. Although the increase in
hepatic microsomal protein was only 22%, and benzphetamine

N-demethylation was 32%; aniline hydroxylation was not affected.
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QUAZEPAI

ACUTE TOXICITY

Species Strain Sex Age Route LD 50
Mouse CF-1 M p.o0. £000
Mouse CF-1 F p.o. 5000
Mouse CF-] M i.p. 781-928
Mouse CF-1 F i.p. 794-1025
Rat Charles River D M p.0. 5000

Rat Charles River D F p.o. 5000

Rat Charles River D M i.p. 3072

Rat Charles River D F i.p. 2749

Observed Effects:

Ora)l dosage

Mice showed signs of hypoactivity, deep respiration, ptosis, head

shaking, ataxia, and straub tail. In the rat, doses of 5000 mg/kg
produced no clinical signs.

1-E‘ dosage

Mice again showed hypoactivity, deep respiration, ptosis, head
shaking, ataxia, and straub tail,

Rats given quazepam i.p. showed the following signs near death:
prostration, ptosis, slow respiration, oligodipsis, anorexia,

hypoactivity, passivity, sluggishness, ataxia, piloerection, and
chromodacryorrhea.

Beagle dogs receiving 1000 mg/kg p.o. showed excitement and
salivation. During the excitement stage there was a rise in
body temperature, heart rate and respiration rate.
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Yabla 1. - ACUTE TOXICITY OF BINZODIAZEPINES IN HICE

GXAZEPAM  CHLORDIAZEPOXIDE DIAZEPAM LORAZEPAM CLODAZAN'

! oral .. 23000° 800-1300" 25700 794(135-851) 25000 evngs0e-y10)°
>5000° w2u(o6-980)"

1P, BAs(T81-528)" 1 30 25000 401(341-473) 14(132-819) 873.6 sto(442-306 "

921 (Iv4-1025 b 6155145~ you)®

g, ™3/%9 {tiducial limits p = 0.95)

Lo male
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Table II. - ACUTE TXICITY OF 7 \IRODIAZEPIAES 1IN PATS

GUAZEPAN TEMAZEPAN CXAZEPNR OILORDIAZEPOX I0E DIAZEPAM LORAZEPAM CIOUAIAN
' L]
Ocel »5000" 2000- 0000 »5000 $IN472-611)" 150 7(1237-1862) »5010 ° 6000 {4080-7160)
2 - . ) .
»souu®
-

1.e. 307212343-36)5)" 600 35000 276(247-09) 661(542-005) ° 805(75)-06)) | 740-1526

2749°

Wy, w)/2g (Liducial limits p = 0.95)

“ - sale
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NCA 18708 CHRowe Toxletty STePIZS

Cne=~Year Texlici®*vy In Hams*er

Antmal: LVG Syrlan damsters
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Dosa: 0, 3, 20, 120 mg/kg daily In dlet

No. and Sex per crcup: 36M, 36F (TM, T2F in controi)

[nterim Sacrlflice: none, except for moribung

Duration: 51 weeks

The doses used In this stugy ranged frem 5 to Z00 times the max i mum proposed
human dose of 0.6 mg/kg. Fcr comparison, one group of hamsters was treated
with dlazepam at 120 mg/kg/day.

Observed Effects:

The sponsor used the hamster for long-term toxIcity because the arug s
rapidly metabollzed In the rat and the toxicity protile of quazepam In
hamsters Is similar to that of 1,4 benzodlazepines 11 other rodent ; //"
species. Dose-related ataxia was cbserved In males and females given A\
quazepam as wa!! as in the hamsters glven dlazepam. Inclidence and degree

ot ataxia was simliar at 120 mg/kg for both dlazepaw and quazepam treatad
hamsters. Both drugs caused alcpeciq, atter three *to six months. Tremors, <~
teeth chattering, and Increased activity were noted at all doses cf

quazepam and In dlas2zepam-treated hamsters. There was no other conc¢ition
observed that was thought to be drug related.

H-’1‘5”-_“ o

Coses selectad for the study were based on the results of a 30-day pilot
toxicity study where it was found that |liver waights were increaseg at the

125 mg/kg level and transaminase values were [ncreased at the 230 mg/kg d
level.

# animals dying or killed In moribund condltion

Mortal tty

Quazepam doségvﬁ) b 3 20 120 120 dlazepam
males 23/72 19/36 o/3& 14/26 G/36 '
females 53/72 21/36 21/36 25/36 16/36

Mleroscopic examination showed that the hamsters In ali groups generally dled
trom enteritie, atrial strombosis and heart fallure, or renal amyloidesis and
uremla. These diseases were considered sponsanecus and unrelated to cosing.



nMCA 18-7C8

Eody weicht/fcod censumpticn/water consumpticn

Zoay welight galns were higher than controls in HD anc¢ ciazapam groups,
amounting *¢ an increase of 5-9 grams in group mean bocy weights for +hose
groups. Only maies we~e affected. Ouring the post-cose washout periog,
lost body weight was recovered. Maies In ail gosage groups showed
siightly higher food consump+ion than controls.

Hematology and blood chemistry

No compound~related changes were observed In the hematolcgy values. The
group mean cholesterol values were statistically signlficantly less than i
controls In the MD group, HD group and diazepam group (females only) at
weeks 13 and 25. Group mean albumin/giocbuiln ratlos in HD and diazepam
treated hamsters were slightly greater than control values. The
signltlicance of these finaings Is unciear at thls point.

Urinalysls

The 24-hour urine volumes of treated females tended to be higher than

control values. There was a corresponding Increase in water Intake by

these hamsters, which also tended to preduce urine with below normal

osmolallty or speclific gravity. The changes were not related to dose and /,,/~
are consigered to be of {ittie blologlcal significance since the changes \
were small and disappeared over time.

Cphthaimic examination:

Eyes of all hamsters were examined once durlng the acc!imation period. i
All hamsters (except those bled tor clinical pathology measurements or k
compound plasma determination) were also examined during weeks 24 and S! P
ct the closing perlod and at post dose week 5. (n @ach case, eyes were =
examined with a Fison Indirect ophthaimoscope. No ocular changes were

found in any of the hamsters, except for paysical injury caused by an ¢
orbital sinus bleeding procedure,

Organ Welghts

Organ showing small mean relative

Croup weight chanqge
high dose males +{ {ver, +kldney, +adrena) .
high dose femaies -k | dney, =-adrenal
migd dose females -adrenals, =ovarles
dlazepam males +|ivar, -saminal vesicles
dlazepam females ~adrenal, =-kldney

Obvicusly, no conclusion can be drawn from the sporadic occurrences.



Gross Pathology
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Histopathology

No compound-treated changes were seen at necropsy in any of the
hamsters in this study. Alopecia was observed in al) groups with
a slightly higher incidence in the treated groups. Gross lesions
observed were either spontaneous or caused during sacrifice.
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In HD hamsters, bile retention in the liver occurred in 22/27 males and
and 7/30 females necropsied during the study or at the scheduled necropsy.
Benzodiazepine-induced bile stasis has been reported in other species.
Hepatocellular hypertropthy in treated hamsters was seen in 4,25 D males,
2/27 HD males, and 2/36 HD females. In hamsters wnich were sacrificed
during the postdose observation period, hepatocellular hypertrophy
occurred in 2/11 MD males and 1/9 HD males. Bile retention was observed
in the liver of 1/24 diazepam males during study and 4/12 diazepam males
sacrificed in the post dose period. Hepatocellular hypertrophy occurred
at 1/24 in the males getting diazepam (during study) and at a frequency
of 1/12 in the group killed after the post dose period. Many hamsters
showed signs of salmonellosis and phlebothrombosis and this was considered
to be incidental to treatment. Other spontaneous diseases included Vol
enteritis, atrial thrombosis and heart failure, and renal amyloidosis and

\
uremia.
Since most observed toxic effects of quazepam occurred at the 120 mg/kg
dose level (200 x the maximum proposed human dose) it would be safe to _
assume that a maximally tolerated dose for quazepam would )ie at somewhat f
less than 120 mg/kg, but greater than 20 mg/kg daily. \
1



HANSTER CHROMIC TOXICITY

Summary and Evaluation

The number of animals used, duration of the study, and dosage range
employed were acceptable for this type of long term toxicity in the
rodent. The dose range empioyed was sufficient both to demonstrate
evidence of toxicity as well as allow for acceptable long term survival
of the animals, Diazepam was given as a comparative control in a dose
sufficient to cause toxic signs. .Mortality among the hamsters was
equally divided between dosed and control groups, and was attributed
to enteritis, atrial thrombosis, and heart failure, or renal amyloidosis
and urenia, These conditions were regarded as spontaneous and not drug
related. Both diazepam and quazepam elicited ataxia, alopecia, tremors,
and hyperactivity at the 120 mg/kg level. WKhile neither drug altered
water consumption, both drugs were associated with enhanced body weight
ana food consumption in the males at the 120 mg/kg dose. Only those
females receiving diazepam experienced an increase in food consumption.
The drugs did not alter hematology or clinical chemistry values, and drug
related gross physical changes were not seen at necropsy. Histopathology
revealed only bile retention as a significant finding and only at the

high dose level (120 mg/kg). Bile stasis is known to be produced by other
benzodiazepines in other species as well.
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NCA 18-7CE

Cne Year Monkev Texicity

Animal: sgulrrel monkey (Solmirl sciureus)

Cose: 0, 2, 10, 50 mg/kg P.O. by gavage

E————

No. and Sex per Group: SM, SF

CQuratlon: 52 weeks (no Interim sacr!fice)

Doses used wera up to 83 *tImes the proposed maximum human dose of 0.6
mg/kg/day. One group of monkeys, for comparison, was treated with 50
mg/kg dizepam (about 63 times the 40 mg/day therapeutic dose for man).
Two monkeys from each group were observed during a 4-week post dose period.

Mortallty

T control temale, | LD male. Oetericrating health preceded death. Curing
the 4 week post-dose period t LD male, | MD male, and ali 4 dlazepam
treated monkeys dled or were sacrificed (n poor congition., Their body
welghts had decreased considerably and the animals had shown repeated

bouts of convulslons. Paje livers, kidneys, and tatty degeneration of the
liver wmere noted,

Gross Observations

Cose and drug-related sedation, somnocience, ataxia, and *tremors were
cbserved In monkeys taking e{ther drug. Frequency and degree was greatest
during first three weeks of study. During the first week of stuay,
several HD and dlazepam treated monkays were unable *0 move without
falling. There were also Incidental findings of alopecia, lacrimation,
emesls, foot and taill sores and ulcers, tooth absessas, sallvation, and
distended abdomen,

Ophthalmoscop lc Examination

These test using a Fison Indirect ophthaimoscope, before the start of the
study and again at weeks 24 and 48 of the dosing period and at post dose
week 4 did not reveal any ocular changes attributable *o dosing withelither
qQuazepam or dlazepam.
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Evicance ¢f Poss.ole Aoclc*licn Liability

Curlng the 4 week post cdose perlod, the clinical signs were similar for §
the monkeys In the diazepam ang quazepam groups; ataxia, emesis, tremcrs, 9
vr convulsions were observed withln 2 cays after cessation of ccsing. The E|
convuisions usuaily lastad for only a few minutes and were fol lowed by & -
elther ccmpiete racovery cr death. Ong monkey found cenvulsing,
prostrate, and near death on the eigth day of the post cose period was
redosed with a single dose of diazepam. This monkey showed signs of
recovery in 20 minytes and appeared reiatively healthy for about 3 days

when [t again convulsed. The monkey was found dead about § days after
being redosed with dlazepam,

|
Body Welght ang Food Consumptlon _ :

Group mean values for body welight and fcod consumption did not differ
appecliably among the groups.

Other Effects

On day 1, a dose-related decrease occurred In mean values for body //’:;
temperature, heart rate, and respiration rate. Thereafter, mean values
tor these parameters dld not differ significantly from centrol values.
Few drug related changes were revealed In the clinical laboratory
determinations. Hligh alkalline phosphatase levels { 330 1U/L) were found

H4
In HD females only. Compound-ra!ated Increases In SGPT values wera ’
observed In 3 HD males and 4 HD females, The values were elevated (
(851U/L) In males at weeks 2, 13, 26, 452, and In frmales at weeks 13 and B
52. Sllght eievations {n SGOT values were obsarved alsc In I females at o
week 13 and In 3 males at weeks 2 and 13, No compound-related changes
werg seen In urine chemistry values, ‘
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Gress Patholoay
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Orqan Weiahts {ind{viduyal Crzan welohts (mg)
Oose mg/kg # animals Tasts Prostate Seminal Vesicles
0 3 3.78 0.73 1.71%
3.05 0.32 .86 1
4.22 0.77 2.57 :
dlazepam 50 3 3.73 0.35 0.68
0.62 0.04 0.1z
1.58 .18 0.33

|
|
|

Z 2 2.7 0.42 1,15
3.40 0.78 1.80

10 3 3.99 0.75 1.56
2.23 0.48 0.80

0.39 0.93
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Ratlos Crcan Weich+/Begy Weicht (Maies)

Dose mc/ka 4 of Animals Testes Prostate Semina: Vesicies Liver
0 3 0.357 0.0665 c.16 1.5C¢ ‘
0.361 .71 C.z238 1.€C2
dlazepam 50 3 C.367 0.037 .072 2.184
0.08% 0.006 C.o17 2.342
0.247 0.028 C.052 2,703
2 2 0.247 0.038 C.105 1.64%
0.340 0.078 C.180 1.4%
10 3 0.403 0.076 C.158 1.687
0.259 0.056 €C.363 1.77%
0.251 0.046 C.116 1.700
50 3 0.376 0,033 C.068 2.037
0.284 0.04) C.099 1.930
0.332 0.016 C.u78 <.034 //n”“
\
Ratlos Organ Welaht/Body Welght (Females.
Dose ma/kg # Animals Liver i
0 2 2.049 ’ k
2.316 #
rl
dlazepam 50 3 3.00C !
2.896 ¢
2,808
2 3 1.855
1,712
1.869
10 3 2.238
2-403 \‘
2.517
50 3 2,055
2.157
1.809
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At the eng of the 5Z week stuqy, *he absclute and ralative waignts of the
testes and prostate and seminal vesicles were belcw centrol vaivues Jn HC
males. In the dlazepam group the same holds true (see tables adbove). The
relative weights of the testes were below cortrol values In 2 LD and 2 MD
monkeys. The absolute welghts of the testes wera beicw the control! values
In LD and MD monkeys. The relative liver weights were higher than ccnirci
values for both males and females at the HD qQuazepam level and in the
dlazepam group.

.
. 3
k]
- ¢
4:\
=
3
T
i
:
x
R
2
B

Except for decreased slze of the genitals In one dlazepam treated male, no if
compound related leslons were reported on gross examination. '

Microscoplic examination showed small focl of necrosis In the |ivers of 2
HD females and | HD male. Fatty change In *he liver was moderate In 1 MD
and 1 HD male and severe in | LD femaic., The fatty change was attributed
to mobllization of body fat and Its deposition in the liver secondary to
poor heaith of the monkeys. The decreaased testicular walghts observed In
some monkeys could not be accounted for by mlcroscepic findings except for
atrophic gonadal adnexa observed in 2 MD males. ODiazepam treated monkeys
showed atrophy of gonadal adnexa In 2 of the 3 monkeys examined.

Incldental findings Included lung lesions (interstitial pneumonia, //,,.
atalectasiyg and lymphomenocytic Infiltrates) and Intestinal Inflammation \
secondary to parasitic Infection. One LD female had an adrenal adencma

and a thyroid adencma.
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MONKEY CHRONIC TOXICITY

Summary ano Evaluation

Squirrel monkeys were chosen for the test to fulfill the requirement for E
a ronrodent test model after preliminary experiments showed quazepam to i
be pharmacologically active in this species. The dose of -drug selected

for the test were based on the results of a pilot 13 week study. In that

study a dose of 50 mg/kg was well tolerated, but during a post dose

recovery period, signs of withdrawal occurred including hyperactivity

convulsions, and decreased food consumption. For the one year study,

doses of 2, 10, and 50 mg/kg were employed as was a 50 mg/kg diazepam

treated group. The quazepam doses were 3, 17 and 83 times for proposed

human dose of 0.6 mg/kg maximum, The number of . :imals employed was

adequate at 5 M and 5 F per dose group. Three monkeys of each sex groups

were killed and examined at the end of 52 weeks. The remaining 2 of each

groups were Killed after a 4 week post-test washout pericd. All monkeys
survived the 52 week test period except for 1 control and oné quazepam

treated low dose monkey. Of the monkeys retained for the 4 week post

dose followup, several in both diazepam and quazepam groups died or were

killed in moribund condition. Weight loss and convulsions were observed

in these animals, probably a reaction to withdrawal of the drug. The

principal behavior changes during the test were sedation, somnolence,

ataxia, and tremor. These occurred with both diazepam and quazepam. Vel
Hematology, blood chemistry, and urine chemistry determination revealed \,
no meaningful compound related effects., Sporadic adverse findings at

necropsy did not appear drug related and were generally attributed to

the poor condition of several monkeys at the end of the testing period.

O Tasli
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Fer+llity anc General Reorcduct!ve Ferformance of *=e Mcuse = Secment |

Animal: Charies Rlver CD-1 mouse
—_

Dosace: 0, 6, 18, 54 mg/kg dally by intubation; positive control with 54
mg/kg dlazepam

# per grouwp: 15 males, 20 femaies

Treatment

Males at least 6 weeks old were t+reated for 8 weeks pricr to mating to
+ast for effects of drug on spermatogenes!s. females, sexually mature,
wera treated for 2 weeks prlor +o mating the through mating, gestation,
and lactation. Cosing continued gntil sacrifice of the FO generation
after selaction of F1 animals. In aach group, 14 temales were killeg on
day 17 of gestation to see effects of drug on In utero geve lopment, while2
15 or 16 females In each group ware allowed to rear {itters to 21 days
postpartum to assass dgrug effect on parturitlon, lactation, and post-natal
development and behavior of offspring.

Observed Effects and Mortalltlies

in ali test groups +reatment with quazepam was asscclated with
dose-ralatad sedation. Degree of sedation was simiiar in HD and diazepam
groups. One control female died and one male and female from each of HD
and diazepam groups were killed due to detericratica of condition. Boday
welghts and tood consumption were relatlvely unaffected.

Jose ma/kg
Mating pertformance: Males 0 6 18 54 dlazepam 54
# Males successfully Impreg= 15/15 15/15 10/12 8/15 10/15
nating 2 females:
impregnating 1 of 2 femaies 0/15 0/15 4/15 5/15 5/15
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Dose mc./ k¢
Matiag perfcrmance: Females 0 6 18 54 giazepam 54
# Females palred : 30 30 30 30 29
f dld not mate 2 : 5 5 5
pregnancy rate § 100 1C0 80 70 83
Data from 16 dams allcwed to |ltter:
# llve young 11.9 11.3 9.6 10.8 11.4
# ambryonlc deaths 0.9 1.2 1.4 2.3 1.2
imp lantations 12.7 12.7 11.0 13.0 12.6
% post-implantation Icss 6.7 10.1 13.0 t7.0 9.9
£ pup loss by day 21 pp 11 24 28 79 80

A reduced number of pregnancles was found at MD, HD, a3a diazepam. The
jower pregnancy rate was associated with reduced numbers of dams showing
clear evidence of mat 1g. Duration cf gestation was essentially
comparable for all groups. The table above shows a ccrreiation between
Increasing dose and decreased pregnancy rate, Increaseaq embryonic dgeath,
Increased post-Implantation (oss and Increéased total pup loss. There was
no evidence of unusual fetal adbnormalities. 1t ls apparent that quazepam
Interferes with reproductive performance in the mouse when given at doses
of over 60x the proposed human dose.

F1 ggnera+lgn:

I+ was hard to assess the eof fect of quazepam on +he generation because of
the severe loss of pups In the MD and HD groups. Data avallable for LD
and MD groups show some retarded development at MD, |It*le or no effect at
LD.

Resuylts from most of +he tests In this study suggast that the 54 mg/kg
dose of quazepam produces qualitative and quantitarive results simitar to
those seen with 54 mg/kg diazepam.
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Teratclecey S*ucles [N Mecuse ang Razbit

A. MOUSE TERATOLOGY

§ per group: 25

Specles: Charles River CD=1 straln mice

Dose: O, 3, 20, 120 mg/hg/day from day g=-15 after mating, killed on cay 18
Positlve control: dlazepam 160 mg/kg/day

Doses of quazepam used were about 5, 33, and 200x the cilinlcal dosage.
Dlazepan was used alsc at about 200x the clinical dosage. The study Is to
determine the affects of the drug on fetal development. Drug was given by

esophageal Intubation.

Maternal Findings

All mice In HD group were hypoactlive from wi*hin a half hour up to 3 hours
after belng dosed. Same for glazepan group. Twe mice died frcm
aspirating the drug suspension. Damg that survived to the end of the
study showed no unusua' clinical signs at *time of sacrifice. The
percentage of mice In each treate. jroup and diazepam group that became
pregnant was not significantly dlfferent from that in contrc! (see
+able). There was also no real dlfference between tre~ted and control In
mean number of Implantations, rasorntlons, and the percentage of
gams/group that had resorptlons. HL and dlazepam treated dams ate more
and gained welight by +he end of the stuagy (day 15) tut lost the weight
during the 3 day post-dosing period.

Oftspring

Litter size, vetal distribution In utero, sex distridbution, and fetal body
walghts were comparabie between treated and controis.

Seven of the 1036 pups examined had major malformations, one in a
cuazepam-treated mouse and 6 In diazepam treated mice. There was some
minor skeletal varlations observed such as extra ribs and fused rios.
Retarded osslflicaton of starnabras, vertebrae, distai phalanges and
suproccipital bones was greater In the fetuses of MD, HD and diazepam mice
when ccmpared with control, but stili within the "normal® range according
40 |l1terature reports. This Is a common mouse varlant and las been

‘-'&,‘—-h
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repcr+ed to range In Inclgence fro 2=93% in *his strain cf mouse. The
sponsor spaculates that reduced tced consumption in the dams in these

+reaiment groups may be a contributing factcr in the incldence of retarcead
ossificetlion observed.

Essentlally quazepam coas not appear to be a teratogen in the mouse
aithough high doses (200x human dose) of quazepam as well as dlazepam may’
slow the process of bone ossiflcation,

3 JARE
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FABLE 2, GSuwasry of Bapraducties Bats
[ MIIED
Yeulilve
Cantrel 2,0mg iy ® J8ng /¥ g -uoln\rnb Contrell® F-valve .

Teolal Nated 28 23 2 13 73
He, FPregnont 1 L ) ] 19 n 29 .

* Pregneat 7 ' 7. . . e " pr.te
Ne. Remalaleg
Prag. e Buy 10 i 17 M 2t ]

Ne. Thet Bled
Belere Bay I8 ® ] 9 | |
Tetal Ve, of
Isplantations 3]} 1) L N 23% 1 L}

Nese ¢ B.K. 11.8 ¢ 0.2 11.8 8 0.8 51,8 ¢ 6.2 1.7 ¢ 0,8 11.0 ¢ 0.8 peete 1
Tatel Me. of =
Resarptions L] i n 1 e

Rean » 0.5, 8.7 & 9.3 1.0 ¢ 8.2 1.5 ¢ 8,3 1.8 % 8.2 .9 8 0,2 pr.l0
ds, of Ffanalas
Reserblng . 10 1 12 "

L} ) ) e ' 'Y ] pr.be
Ba, of Littars 'e 1) 1 10 n
Ne, of Live
oftepriag 100 166 1L 213 229
e, of Wead
@itspriay 3 ] 1 ] ]

tean Litter Eine -

e, ¢ 6.LC. E1.0 ¢ 0,3 10.8 ¢ 8.2 18,1 ¢ 8.3 0.8 » n.s b 0.9 pr.te

.
... Per Ko Kleln,

1itter siza, sex distribution,
died and resorbed sll conceptuscs and is

|

mouvse #42 in the 3 xg/kg group and mouse F08 in the
sscrifice on Day 18 and are excluded from the statisticel analyses on implantstions, ausber of litters,

8CK 9588 (Dlazepen, 160 mg/kg).

and body wveights of offspring.
fncluded only in pregnancy rate snalyeias.

Mouse 7123 in tha pos

120 my/xg group delivered prior to

itive control group
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TABLL 2 (cont.). Bunwary of Reproducilon Data
“SCH 16190
Poslilva
Control 3.0mp/k 20mp /kp 120mp /%g Control ! P-value
Distribution of : et
Offapring In Utarws
Ho, in Laft Hlorm 102 75 26 103 117
Ho, in Right 'lora 199 $2 ' 1) 112 112
L in Left Horm L] | Wy - S0 . st r>.10
Pistribution of
Hales and lTemales
Ho., of Hales 11s (1] .1 ' Its 120
“z2. of Temalaes t 2} L ) 101 10%
% Hales -1} L %) s 53 527 pr.10

! SCH 3588 (blazepam), t8C ag/kg.
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TASLE 3. Findings of Soft Tissue and Skeleta!l Examination

POS1tive
Control

SCH 16134 {Diazepam)
Vehicle 3.0 20.0 120.0 160.0
Control mg/Xg mg/Xg ma/kg mg/ka

Number ‘
Delivered 208 (212) 166 (178) 190 (191) 215 (225) 229 (230)

No. Examined

For:
a) Soft Tissuye
Defects 62 (64) 51 (55) 60 (61) 70 (73) 75
b) Skeletal
Defects 146 (148) 115 (123) 130 145 (152) 154 (155)
Madjor Malformations

No. With
Cleft
Palate G 1l 0 0 3
No. With
Exencephaly 0 0 0 0 1+
No. With '
Open Eyelids 0 0 0 0 2 (3)
Total No. With )///:
Major Male .
formations 0 1 0 0 5 (8)

' Minor Develoopmental Variations '
No. With t
Dilated Renal 3
Pe;ves. 0 0 0 1 2 J
Extra Cervical Ribs | p
a) single 2 (2) 6 (9) 8 7 7
b) Pair $ {5} 2 (3) 5 8 1l
Extra Thoracic Ribs ' ‘
a) Single 18 (18) S 16 24 16
b) Pair 30 (31) 18 (19) 23 32 21
Uncssified Distal N
Phalanges 0 1 1 2 (6) 8 (10) v

Note: Those values in parentheses also include the findings
from late resorptions, dead pups, and offspring de-
livered early.

* This pup alsc had open eyelids.
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TABLE 3 (cont.). Pindings of Soft Tissue and Skeletal

Examination _
Pcesizive
Control
. SCH 16124 (Diazepam)
Vanhicle 3.0 20.0 120.0 160 .9
contreol mag/ka me /kg mc/Xkg ma/ka

Sternebrae
a;, Unossiried 0 0 2 1 (2) 8
b) Bipartite 4 (5) 2 9 11 (12) S
¢) Reduced '
Ossification 0O 0 1l 0 (0) 4
d) Assym=
netrical 0 2 -1 : ¢ (0) 1
Unossified
Caudal
Vertebrae 0 0 0 1 (2) 0 (1)
Reduced 0Ossif.
of Ischium
and Pubis 0 0 0 1 0
Cervical Vertebrae o
a) Unossified 0 0 0 0 (1) 0 .
b) Unossified |
Centra 0 0 0 1 (3) 2
¢c) Eemicentra 1l 0 0 0 e :
Supraoccipitals :
a) Bipartite 0 0 6 3 (4) 8 K
b} Reduced =
Ossification 1 0 1l 1 0 (1) ’
¢} Assym- -
metrical b § 0 0 0 1l q
Fused Ribs 1 1 0 0 0
Total & With
Minor
variations 63 (64) 37 (42) 73 92 (103) 83 (86)
% With Minor | N
variations 30 22 (24) 38 43 (46) 36 (37)

Note: The incidences of retarded cssification (based on no.
examined for skelatal defects) in the vehicle control,
3 mg/kg, 20 mg/kg, 120 mg/kg and in the positive control
groups were 5%, S4, 16%, 13% and 25%, respectively.
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B. RAEBIT TERATCLCGY

Specles: New Zealand white Rabbits (average welght = 3.8 kg!
# per group: 14 treated, 16 control

Oese: 0, 10, 20, 40 mg/kg dally by Intubation from day 6-18 after mating,
killed on day 30 after mating. No diazepam control was used.

Maternal Findings

Some animals from each treatment group as well as controls deveioped
slcknesses that Included ancrexia, congested lungs, pyrometra, snuffles,
ruptured stomach -- none of which occurrences could be correlated with
grug administration.

Incldence: 4 control, 4 LD, 3 MD, 5 HD

Other Findlngs (maternal): 0 LD MD HD
Pregnancy rate (%) 81 86 93 85
Imp lantation 101 113 113 11
Resorptions ) 20 15 1 21
Offspring 0 LD MD HD
Litter size 81 17 G2 81
Mean |itter size 7.4 9.6 7.7 8.1
Percent maias 52 55 46 46
Body Welgh* 52 46 47 41
24 hr. survival (%) 94 100 100 96

The above tables show a lack of variation [n the measured parameters
between control and treated rabbits and offspring.

The Incidence of minor variations in deveiopment In each of the treatment
groups was not signiflcantly diffarent from that in controis. The
variations consisted of extra ribs and to a lesser extent of retarded
ossiflcation of the sternabrae. Only 2 of the 350 pups produced In the
study were "abnormal." One MD pup was missing a tall and one HD pup hac
an umblllcal hernla. The data in thls study support the sponsor's view
t+hat quazepam Is not teratogenic In the rabbit.
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Segment |11 Renroductiecn Stugy in Miza
{Ferl and Fcs*t natal)
First of 2 idanTical stucies
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b
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Aalmal: ailbino mice (Charles River CD~1)

# per aroup: 25F §
Dcsage group: 0, 3, 9, 18 mg/kg from day 13 after mating +o day 21 EE
post-partum dlazepam 18 mg/kg was positive control ki
(3
The mlce were allowed to deliver naturaily and to rear *neir oftspring to day ff
21 atter parturition at which time dame and offspring were sacriflced, ODosa E
of quazepam were 5, 15, and 30x the propcsed maximum human clinical dose of
0.6 mg/kg daily. Dlazepam dose used was about 23x its ciinical dose of
0.8 mg/kg. :
|
Transient hypoactlivity occurred In MD ang HD as well as 1lazepam control ‘
mice. Eight mice died, mostly because of lung congestich. Twenty-four mice
were killed bafore end of study because thelr |ltters hag dled. Two of those
were control and the others were aimost equaily distributed among the treatad
groups.
Length of gestation, labor, |ltter size, and sex distritution of offspring yatl
were not affected by elther drug. Mean body welghts of offspring in MD, HD )

and dlazepam groups were less than that of vehicle controls on day 4 after
birth but by day 21 thelr body welghtrs were comparable *o vehicle controis.

Ottspring deaths during lactation were Increased In all treatad groups, mostiy. :
occurring between birth and day 4 after bdirth and attrituted to maternaj (
neglect due to drug effect.

Renal changes In the form of hydronephrosis ang dilatec renal pelves were seen
In the offspring of all groups.

|
Renal Changes

Dose_mg/kg Incidence $

0 '0-8

3 2.9

o 4.8 _

‘8 9.2 Ty
dlazepam i8 2.8

‘This study was repeated to determine 1§ +he above renal tindings were
accepted. The following tabies contain a summary of the reproduction data In
this study.
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Gestation lerpth (from Ray 0)
Mean (Duys) ¢+ B.E.M, 19.0 ¢+ 0.05 19.1 ¢+ 0.10 19.1 * 0.06 19.2 + 0.13 19.0 ¢ 6,00 K
: {n=21}) (n=22) . (n=22) {u=21) . (ue22)
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Repeat of Mouse Secment (1) Study
(Secona of 2 stucies)

Animal: Mouse (Charles River CD~1)

{ per groud: 25F

Dosage groups: 0, 9, 18 mg/kg p.o. from day 13 after mating to day 21 post é
partum dlazepam 18 mg/kg was positive control. )

Coses used were 15 and 30x proposed human dosas. ODlazepam control dose
was 23x human dose.

Transient hypoactivity occurred In all treated mice. Length of gestation,

labor, litter size, sex distribution of offspring and incidence of

offspring mortality were not affected by elther of the drugs. Mean body

weights of offspring in the HD and dlazepam groups were reduced comparad

+o control. Of the Z84 pups sacrificed on cay of birth only one had a

defect (dllated renal pelvis) and was frcm the vehicle control group. /”‘\
None of the pups examined walch survived to day 2] or any of those that

dled during lactation showad hydronephrosis or dilated renal pelves.

These findings are in contrast to the previous segment |l1 mouse study

using the same technlques and protocol. It |s aiso surprising that the
incidence of pup death that was observed previously and attributed to
matenfal neglect due to drug effect was not seen in the present stuay. e
malernal
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CARCINOGENICITY STUDIES

Statistical Analysis of Data From Carcinogenicity Studies

Incidence of lesions were analyzed using Fisher's Exact Test.

Test data were subjected to a statistical evaluation of variance

with the F-MAX test. When differences between groups variances were

not significant (P) 0.01) a one-way analysis of variance (ANOVA) was
performed. If significant differences (P= 0.10) among the means were
indicated by the ANOVA, Dunnett's test was used to determine which means
were different from the controls. When the difference between group :
variances were significant (P£ 0.01) by the F-MAX test, the mean values s
between each pair of groups were compared using the Behren-Fisher t-Test. f
Dunnett's test and the Behren-Fisher t-test were conducted at the 0,05
and 0.01 two-sided risk levels,

1
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QUAZEPA CARCINOGENICITY STUDY IN HAMSTERS - 18 MONTHS

672 hamsters were randomly divided into 4 dose grouzs of 56 males and
56 females each and into a control group of 112 males and 112 females.

Doses were 0, 3, 20, and 120 mg/kg/day for quazepam and 120 mg/kg/day
for diazepam.,

The doses selected were based on the results of a one-month pilot study
which used doses up to 250 mg/kg/day. Elevated transaminase and liver
weights at the 250 mg level were apparently part for the reason for
limiting the high dose in this 18 month study to 120 mg/kg/day. The dose
levels in this 18 month study were approxiamtely 5, 39, and 200 times the
proposed maixmum human dose of 0.6 mg/kg/day. The drugs were administered
by food admixture, Measurement of plasma levels of a major metabolite of
quazepam indicated that the drug w2: absorbed at all doses.

The control, diazepam, LD and MD treated males survived 18 months of
dosing (11 t5 36 survivors per group); 120 mg/kg (K3} males were killed
after 73 weeks of dosing (13 survivors) and all groups of surviving
females were killed after 57 weeks of dosing at which time 14 to 26
hamsters remained in each group. Of the initial nutber of hamsters in
each group, 502 survived for as long as 55 to 66 weeks for males and 46
to 55 weeks for females. Most of the interim deaths occurred after 30 -~
weeks of dosing and were associated with enteritis. :

F |

Treated animals showed increased body weight and fosd consumption

for up to a year of dosing as well as incidence if ataxia, alopecia,
tremors, teeth chattering, and increased activity vnen compared to
controls. Clinical chemistry and hematological values were not affected
by treatment. No increase in tumors was observed i hamsters given
either diazepam or quazepam. Tables showing the distribution of tumor
types (both neoplastic and nonneoplastic) are reprcouced below. i

.
=%

Spontaneous tumors which occurred appeared with the greatest frequency in p
the adrenal gland and intestine. There was no compaund related increase

in the incidence of tumors or change in tumor maligrancy. The most

frequently occurring tumor was the cortical adenoma, which is a common

tumor in the hamster. These tumors as well as intestinal adenocarcinomas

(a tumor often associated .:ith enteritis in hamsters) were found to occur

equally between sexes and were distriouted among treated and contro)

groups in random fashion. The following microscopiz changes were observed

and were Lelieved to be compound-relited, occurring primarily at the high

dose level of either quazepam or diazepam: (liver) hemorrhagic necrosis, N
hepatocellular regeneration, hepatocytomegaly, cytoslasmic pigmentation,
extramedullory hematopoiesis. Also observed were gillbladder edema,

subcapular spindle cell hyperplasia and cortical pigmentation in the

adrenal gland, and atrial thrombosis in the heart. The incidence of

these findings was variable but statistically significantly greater at

high dose than in controls.

The general conclusion is that quazepam is not carcinogenic in hamsters

at doses ranging from 5 to 200 times the maximum priposed human dose of -
0.6 mg/kg. The following pages contain the sponsor's tables of tumor 1
incidence and type.



18-MONTH ONCOGENITY STUDY CF SCH 16134 IN HAMSTERS

FREQUENTLY OCCURRING NON-NEOPLASTIC LESICNS

POy “SCH 16134 (mz 'Kg)
LESTON CONTROL DIAZEPAM 3 20 120
HEPATOCYTES/PIGMENT . . . .
M 2/112 s6/562  45/543  55/563  51/56)
F /112 54/56 10/56 22/56 53/56
HEMORRHAGIC NECROSIS
M 0/112 15/56p 2/54 6/562 26/56:'2
F 1/112 5/56 1/56 2/56 21/56"
HEPATOCELLULAR \ N , .
REGENERATION M 0/112 /56 3/54 6/56 15/562
F 17112 0/56 0/56 2/56 117567
HEPATOCYTCMEGALY . " = ‘e
- M 4/112 26/56, 1/54 15/56 48/563"<
F 5/112 14/56 7/36 3/56 25/56%
EDEMA OF GALLBLADDER . . .
M 5/103 9/54 /45 5/51 8/515 _
F 4,104 2/54 0/50 2/50 12/49%¢
ADRENAL HYPERPLASIA b
M 62/112 39/55,  24/55 26/55  41/562
F 14/112 30/56 1/56 8/55 34/55
ADRENAL PIGMENT 3 a
M 67/112 44/552  39/55 35,55 48/56°
F 15/112 37/56 1/56 4/55 43/55%
ATRIAL THROMBOSIS 2 _.a
M 13/112 17/56 8/55 1/56 257563
£ 30/112 9/56 12/56 8/56 19/36
EXTRAMEDULLARY
HEMATOPOEISIS s ad
LIVER M 7/112 9/56y, 5/54,  12/36,  19/56'3
F 1/112 4/56 4/56 7/56 13/562°
SPLEEN M 41/112 21/56 19/54 28/56 30/56°
F 46/112 21/56 23/56 18/56 29/56

a = P<0.01 campared to Control

b

C

P<0.05 compared to Control

P<0.0l compared to Diazepam

d = P<0.05 compared to Diazepam

Statistical evaluation of data was performed by Schering Corporation,
lafayette, NJ.



NEOPLASTIC LESIONS IN HAMSTERS

Incidence/s Observed Animals

Organ/ Diazepam Quazepam (mg/kg)
Tumor Type . Sex Control (120 mg/kg) L0 (3) MD (20) rp (120}
Spleen
malignant iymphoma M 4112 1/53 2/53
: F 3/1h 1/55
reticulam cell screen F 2111 3/35 1/35 7752
Pancreas
siet cell adenoma M 2/54
Esog?agus |
maiignant ymphoma M 2110
Lung
malignant 1ymphoma M 6/12
F 2/ MM
Liver
maTignant 1ymphoma M 5/112
F KFARR
reticulam cell sarcoma M 1/112
F - 2/56 Vel
Ileum
maTignant 1ymphoma M 2/103 1/44
adenocarcinoma M 2/103
Cecum
adenocarcinoma M 17108 2/53 3/50 4/54 1/55
F 2/105% 2/53 4/54

Mesenteric h Node
metastatic agenocarcinoma F 4/105 1/53 1/42 4/52 2/49

Bone Marrow (sternum)

maivgnant Tymphoma M 6/111
Lymph Node {cervical)
matignant Tymphioma M 5/103
reticulam cell sarcoma F 1/108 2/55
gone (femur)
malignant | ymphoma N 5110
Adrenal
cortical adenoma M 15/12 11/55 15/55 9/55 9/56
F 5/Me 2/56 2/55 5/55
cortical carcinoma M 1/112 1/5% 1/55 1/56
malignant )ymphoma M 1112 1/55 17558

pheochromocytoma M 3/56



NDA 18-7C8

Quazepam Carcincceniclty Study in Mice = 18 Mcnths

Animal: CD-1 aiblno mice
Cose: O, 30, 60, 120 mg/kg p.o. dally

# and sac per group: 55M, 55F tested. ‘Control = 105M, IQSF

Duration: 18 months Intended with males getting an extra 13 weeks

The mouse was seiected as the tes: specles In “hls study because
pharmacological activity and proof of absorption of drug by mice had been
demonstrated and the mouse Is an accepted animai model for carcinogenicity
studles.

-

Survival

Mos+ of the Intercurrent deaths occurred after 52 weeks of dosing.

Dose _mg/kg
0 30 60 120
percent mortality: 9 14 20 8
maleaes at 52 weeks
percent mortallty: 57 62 S0 - 44
at 91 weeks
percent mortality: 5 6 2 4
temales at 52 weeks
percent mortallty: 42 52 52 62
at 79 weeks

The mice were observed daily for changes from normal physical appearance
and behavior. Each mouse was palpated weekly fcr tissue masses. Plasma
concentrations of quazepam were monltored during the study. Microscopic
examination was performed on atl tissues from mice that died during the
study, from all control and high dose mice at termination, and on selected
+1ssues from low and mld-dose mice.
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Refer to the table below for Incldence of +umors., Pestmertem examinaticn
of anlimals which dled or were sacrificed during this stugy cr at the
terminal necropsy revealed no drug-related changes. Nocules and masses
occurred most frequently In the lungs, fiver, klionays, and lymph nodes, and
were equally distributad across all groups. The most common incidental
changes observed In all groups Incluydec: emaclaticn, Inflammatory
changes, congestion, atrcphy or dllatation of organs, urcliths in the
urinary tract, alopecia, and bone tracture.

No-drug related effect upon total tumcr Incidence or the number of tumor
bear ing mice was observed. The most frequently observed tumors were
_adenoma of the |iver and lung, and tumors of lymphoreticular tissue,
Adenoma of the |iver occurred more frequently in males. Tumors of
|ymphoreticular tissue occurred more frequently In females and adenomas cf
the lung were equally distributed between the sexes. No study was made
concerning the effect of the drug on latency of tumor appearance. Thera
was discussion of whlch types of observed tumors are actual ly common to
the agling mouse, such as amyiold In the zona reticulosis of the adrenais,
+he villl of the intestine, the renal glomerula, and around the hepatic
veins of ali groups Including the controi.

An Increase In the Incidence of amylold In adrenals, G.l. tract, and
kidneys of the HD males was observed (see table below). While there was
an Increase In the Incidence of amyiold In +he |lver of MD females, there
was no increase seen In the HD group. It Is difficul? to attach any
toxicological signficance to this finding., There dld seem Yo be a
dose-related Increase In yellowish brown pigment In the cytoplasm of
hepatocytes of treated mice. Considering all of the evidence of this
study It appears that quazepam Is not oncogenic In the mouse.
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m TABLE 79029
<8 18-M WIMCO ISy &.0hy 6 §Chi ia!31 N MICE
!
§INCIBL  OF puyLD At YFLesdlieidl PUOHENT
Lo
e ! N NDOSE_LEVELS (mgq/kq)
¥ L o 30 60 120 .
- OBSERV NS i N M F M F M F
Amy )sis 6/99 47798 3/50 26/50 6/50 20/49 14/50* 26/50
Deqe ition, )
brc 12799 21/94 30/50 17/50 12/50 10/49 1/50 10/50
. : Prol raticn,
sul, zular 6! 700 7./3%8 2:/50 28/50 18/50 25745 271/50 24/50
G.1.1  §, ANZLOLLOUIS
Duoc 3 | PR EMPS N 2/50 20/48 2749 19/48 9/49* 25/49
Ileu | Y e e IR 27749 8/49 20/49 16/749* 23/49
Jodv ot A HEAN 33/49 11749 33/49 17/49 3/
KDY
P Amy ) 810 B R 31794 2,50 29/50 6/50 27/50 14/50* 28/50
: LIVER
Amy} 15is G, L reyea L/50 16/50 1/50 19/50*  2/50 1e /56
Yell trown
Pia < 25/100 20790 lu/50 15/50 ‘23/50% 23/50* 42/50* 31/50¢
* Stat weally sigmafic.nt pr0.05h,
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TABLE 7 .
18=-40NTH ONCCGINICITY STUDY CF 833 18134 I

| o]
()
)

DISTRIBCTICN CF TUMCHS Il MICZ: 2REITACE

CLASSIFICATICH CF WEOPLASHMS CF LYNFHORITICULAZ TISSTUZ

The histopatheolcgic classification ©f Dunn (J. Nat., Carncar

LRI -y

Inst. 14, 1281, 1954) was used for the necplasias of the 1l
Fhoreticular tissue.

Lymphocytic neoplasms refer to neoplasms composed of un:ticrs

- . . .

cells resembling normal lymonccytes but at times snowing c‘==-

indented vesicular nuclei, prominent nuclecli and pale blue-
plasn.

- -
-

()

Neoplasm Type A: The reticulum~cell neoplasms Type A are

comprsed of a single cell type, the monocyte or histiocyte. Th:is

cell shows various size and degree of phageccytic activity charzc-

terized by a foamy appearance and by the presence of phagocys:izsd

debris or hemosiderin. //(,
Neoplasm Type B: ‘The reticulum-cell neoplasns Tvpe B have 2 \

Pleomorphic struct e showing basophilic monoaucleas cells
intermingled with p.asma cells, a few granulocytes and ocgcasiznzl
multinucleated cells and eosinopnils. Dunn refers td this
neoplasm as the "Hodgkin's~like lesion.”

ileoplasm Tyve C: Tle recxculum—cell neorlasms Tyve C zr. L
ccira3:d 0f pese~staining J&44il20m Cells arransed Lo Gad3ws od B
Lrasesuliae borcused Doy l;m;n:”;:es. Taase f2ativel TiZensal - A
ghramis granulomatous procwst in NEn sucn as 2ceck's 3arItli L7
:-.:r;:losis wlthous, hcilvs -IZf2.0 Dodigs, neesrXLI o If d
Wotiiaucleated celis.
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L3-M2NTHE CHUISINICITY STUDY OF SCH 18134 I MIlI
DISTIIZUTICN mT TUNCrs TN MILoT: SI2VICOULIT SACRITICCE
DOSS LIVELS imz s
0 290 o -
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NCA 18-708

Soonscr's Mytacenicity Repord

-

Quazepam was tested, over a range of concentrations for Z g/mi to 200 g/mi,
In the L5178YTK+/- Mouse Lymphoma Mutagenesis assay with and without excgencus
matabolic activation (5-9) by Aroclor induced rat |liver microsomes.
Non-activated cuitures were cloned over a range of 11 to 200 g/mi of
Quazepam. Several of the cultures exhidblted mutant frequencies which were
two-fold greater than solvenicontrols. The results of this study show that
the test article may have induced a positive response. Fer the 5-9 activated
cultures cloned over a concentration range of 2-47 g/ml, only the two highest
treated cultures 36 and 47 g/ml showed mutant fraquancles which were greater
than twice control. The Ames test was negative.
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OVERALL SUMMARY AND EVALUATION

Quazepam is a hypnotic agent related stiucturally to flurazepam and diazepam.
The sponsor proposes that tne drug be marketed for the treatment of all types
of insomnia characterized by difficulty in falling asleep, frequent nocturnal
awakenings, and/or early morning awakenings. The drug is to be marketed in

15 and 30 mg tablets with the daily recommended dosage of 0.6 mg/kg or 30 mg
daily for the 50 kg Luman. Relevant animal studies performed include acute
and chronic toxicity in the hamster and squirrel monkey, reproduction studies
using the mouse and rabbit, carcinogenicity studies in the mouse and hamster,
and other appropriate studies of pharmacological activity, drug metabolism,
mutagenicity, etc.. Pilot studies showed quazepam to be largely inactive in
the rat because, although well absorbed orally, quazepam is rapidly metabolized
and excreted in the rat. Thus, tissue levels of the drug sufficient to cause
pharmacological effect in that species cannot be achieved. The hamster was
selected for the long term rodent testing because that animal responded to the
toxicologic and pharmacologic properties of quazepam and because studies showed
that the hamster metabolized quazepam in a manner similar to that fuund in man.

The main behavorial effects of quazepam in animals are drowsiness and
sedation. Quazepam was found to be twice as potent as flurazepam and half as
potent as lorazepam in hypnotic activity measured using the eye closure test
{n monkeys. Studies of the dependence potential of Quazepam produced results
which suggest a profile similar to that of marketed benzodiazepine (this is
further elaborated upon in a consulting review from the Drug Abuse Unit).

Like diazepam and flurazepam, quazepam potentiated the ethanol-induced loss
of righting reflex in mice. Quazepam produced no significant changes in blood
pressure, heart rate, or EKG in the unanesthetized o9 while doses (60 mg/kg)
large enough to cause ataxia and sedation were used.

Quazepam is well absorbed by the mouse, rat, hamster, squirrel, monkey, and
man when given orally. It is almost totally metabolized and extensively so

on first pass. Four pharmacologically active metabolites have been identified.
The plasma half-Tifc of quazepam is about 40 hours in man. Quazepam penetrates
the placental barrier, and does so more rcadily near term than at embryonic
states. Quazepam and its metabolites are excreted in urine and feces, mostly
within 24 hours of administration. The drug is a weak inducer of hepatic drug
metabolizing enzymes in the hamster.

Signs of acute toxicity of quazepam in animal studies included hypoactivity,
deep respiration, ptosis, head shaking, ataxia, and straub tail in mice. Long
term toxicity studies were performed using the hamster () year) and squirrel
monkey (1 year).




The hamster study used doses of drug.which ranged from 5 to 200 tines the
maximum proposed human dose of 0.6 mg/kg (i.e., 0, 3, 20, 120 mg/kg/day).

One group of hamsters was treated with uiazepam (120 mg/kg) for conparison,
Hortality among the hamster was evenly divided between dosed and contro)
groups, and was attributed to enteritis, atrial thrombosis, and heart failure,
or renal amyloidosis and uremia. The conditions were regarded as spontaneous
and not drug related. Both diazepam and quazepam elicised ataxia, alopecia,
tremors, and hyperactivity at the high dose level. While neither drug altered
water consumption, both drugs were associated with enhanced body weight and
food consumption in the HD males. The drugs did not alter hematology or
clinical chemistry values. Bile retention was the only significant finding by
histopathology and occurred at HD for both drugs. The dose range employed was
sufficient both to demonstrate evidence of toxicity and allow for acceptable
long term survival of the animals.

The requirement for long term testing in a non rodent test animal was
approached with a one year study using the squirrel monkey. Doses of 2,

10, and 50 mg/kg were employed as was a 50 mg/kg diazepam control dose.

The quazepam doses were 3, 17, and 83 times the proposed maximum human dose.
Both drugs produced sedation, somnolence, ataxia, and tremors. Mo compound
related effects could be determined from hematology, blood chemistry, and
urinalysis. The doses of drug employed were sufficient to allow adequate
survival rates wnile stll showing pronounced pharmacological effect.,

Reproduction studies were conducted using the mouse and rabbit. [Doses
were used in the Segemnt I mouse study which correspond to 20, 60, and 180
times the proposed human dose. There was a dose-related reduction in number
of pregnancies (0 at low dose, 20% at medium dose, and 30% at high dose),
increase in number of embryoic deaths, increased post-implantation loss (17%
at high dose versus 6,7% for control), ana increased pup loss. The drug did
not affect duration of gestation. Some of the pups that survived showed
retarded development. The teratology study in the mouse showed some instances
of retarded bone ossification which could be considered drug related, but only
at the high dose. Teratology studies in the rabbit did not reveal any
evidence that ftfruiﬁfam would be @ teratogen in that species.

uA'l.!fn
Carcinogenicity studfes were performed using the hamster and the mouse.
Incidence of lesions were analyzed using Fisher's Exact test , F-MAX, ANOVA,
Ounnett's test, and the Behren-Fisher t-test. In the mouse, nodules and
masses occurred most frequently in the lungs, liver, kidneys, and lumph nodes,
and were equally distributed across all groups. No drug-related effect upon
total tumor incidence or the number of tumor-bearing mice was observed. The
most frequently observed tumors were adenoma of the liver and lung, and tumors
of lymphoreticular tissue. Taken as a whole, the mouse data do not present
evidence for quazepam carcinogenicity in that species. The 18 month carcino-
genicity study using the hamster, employed doses of quazepam approximately 5,
33, and 200 times the proposed maximum human dose. Of the initial number of
hamsters in each group, half of the males survived to 55-56 weeks while half
of the females survived to 46-55 weeks. No increase in tumors was observed in
hamsters gfive: either diazepam and quazepam. Spontaneous tumors which occurred
appeared with the greatest frequency in the adrenal gland and intestine. There
was no compound-related increase in the incidence of tumors or change in tumor
malignancy. The most frequently occurring tumor was the cortical adenoma,
a common tumor in the hamster. These tumors as well as intestinal
adenocarcinomas (a tumor often associated with enteritis in hamsters) were
found to occur equally between sexes and were distributed among treated and
control groups in random fashion. The Jata generally did not support a role
for quazepam as a carcinogen in the hamster.
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RECOMMENDAT IONS:

I recomnend that the application be approved from the preclinical animal
toxicity viewpoint. In my evaluation of the toxicity data I could not find
grounds for refusing to approve. The application appears to contain adequate
preclinical tests by all means reasonably applicable to show whether or not
the drug is safe to use under the conditions in the Tabeling. The proposed
Iabe}ing. in my view, is not false or misleading regarding preclinical study
results,

— ! al e 7
M B/
Robert Hollenbeck, Ph.D.
Reviewing Pharmacologist

Orig. NDA 18-708

HFN-120

HFN-120/RHo11enbeck
JContrera/6-13-85

HFN=180

HFN-102/Glocklin
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Meciczl Lificer's Reviea Cf NoA
(Lrigirnal Susmissien: Agril v, iszl.

Spcnscr:  Schering Ccrperaticn
Blcemfiele, NJ ;

(@ o]
1
E‘-f

Nare cf Druo:

Ccde desicnation: SCh 16134

USAN: quazepam (Q)

Trace name: not yet available

Chemiczl: . 7=chioro=5 (o=flucrcphenyll-=1, 3-0|n)C'c-l- . o -

tz,2,2- fr:fiucrce?nyl-gh- 4-benzcciezenin-z- Thicrei

Structural Formula:

Quazepam

Pharmacolcgic Categorv: benzcgiazepine hypnetic

Ccsace Forms: quazepam 15 mg . . tabiets

Route cf Administraticn: orai

Relateg IND:

Chemist's Review (V. itiev, Ph.D., 8/€/E2): Apprcval reccmmencec frem _
stancgpoint of manufacturing ccntreis. L - t

Pharmacclcgy (Refer to review by R. hol lenbeck, Fh.D., cf 10/14/82):

The maln behavioral effect of quazepam in animzls is urowsiness anc
segation. The reviewing pharmacologist recommencs thet the zpplicatien
for quazepam be apprcvecd.



MDA 18-7C8

Review cf Cicaveilecility Stucies Lrefer Tc revien cf «/28/83 &y a.2.

The epplicaticn is acceptable to tne Uivisicen cf gicpharmeceutics, if Tr
tirm agrees to .further cissclution resting as cutiireg in the tinel
section of reccmrencations.

Pharmzcok inetic profile:

Guazepam is rapicty absorbed from the G.l. tract. The ptrasme — -
concentreticns of quazepam are prcperTicnal tc tne acminisTersc cise; Feen
levels of approximately ZC ng/ml after & 15 mg ccece ang «C ng/ml afver &
30 mg acse are obtained at about Z hrs. ’

Guazepam is extensively metabolized; two major plasma metatclites,
Z-oxcquazepam (formed by the substitution of oxygen for suliur) znc
N-desalkylflurazepam (fcrmec by the N-cealkylaticn ¢t z-cxcquezenam) zre
pharmacolicgically active.

The elimination half-lite of quazepam or Z-cxoquazepam is ebcut 4L hours
and that of N=-cesalkvifiurazepam is about 70 ncurs. After
multiple=-dosing, the cbserved steaay=-state ieveis cf Quazepam &nc
2-oxoquazepam are attained by the seventh caily gcsé anc that cf
N-desalky!fiurazepam by the thirteenth caily cose.

The elimination helf=life of N~cesalkylflurazepam in geriatric patienys is
about twice that of young eouliTs.

Quazepam, 2-oxoquazepam ana M-desza!kylflurzzepam zre present in prezst
milk of {zctating wecmen,

Druc Abuse Ccnsultine Review Lrefer to review ¢f 5/3/82 by F.J, veeci, Jr.,
Ph.D. (RFN=123):

The sponscr has nct demonstrated that quazepam is significenTtly cifierent
frcm other benzodlazepines wivh respect to zbuse pcrentiel.

Clinical doses, up to 30 mg a night for 4 weeks, co Nct proguce &
signiticent withdrawe! synarome. °

On April 26, 1983, the Lrug Abuse Acviscry Ccmmittee 2greec That quazepzm
be placed in Schequle Y ¢t the Contrcllea Substances Act.

!« Controlleda Llinical Stucies

A, Steep Lab S%udies:

CEC=077-01 (in volume 1.36): by Gerzla w. Vecgel, Cirecter, Sleed
Lab, GAMHI, Atianta.

g
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Cbiective: TC evaliuate The sncrT=term 1o NignTsS) €&tet, 2r¢ r.o~:
etficacy ¢t quazepam () 12 mg anc 20 mg anc tiurazesam «F, 3o =
20 mg in veclunteers with chrenic inscrnie.

Experimental Cesicn:

The sTudy involvec 2 peraliel gcroup cesign in which treztrent wis
acministerec in & coutle-blinc fasnion TC 24 healTnrsuc,ects L £en
and 16 wemen), ages 24 1o OU yrs, with potn sub ecTive &nc CO ESTive
insomnia. Subjects complainec of taking 4% minuTes cr rire Tc 1z
asleep snc sleeping fcr. fewer than 6.5 ncurs &T -1€287-6 nichTs mien =,
for 2 months or mcre pricr to the pre-treztmenT interviém. WL ECTivE
insomnia wes mezsurec during nights z=4 in & fcur consecuTive nignt
placebo baseline; TST ef less tnan 40U nirutes in 450 minutes ¢
Total bectime on any two cf baceline nights z-4,

Schedule wzs as follows:

Night 1: placebo (acaptation to sieep iabJ
Night 2-4: placeto (bascline)

Night 5=9: drug (either ¢15, (30, FI1£ cr F30 mg) /flﬂ'
Night 10-11: placebo (druc withorawzl) \

<4 3ubjects were rencemly 2ssigned t¢ & treatment ¢roups ibrgrousy.

lezsurements:

The fcilcwing pclygraphic etficacy variables were tcorec:

1. TST (total sleep time)

2. » sleep (% of total teotime occupiec by sieep)
3. TwWl (total wake time) d
4, .wake time in each third ct the nighr ,
5. Persistent sleep iatency (time frem "lichts out" to Tne cnser cf

the tirst sleep that persistea fcr at least 10 ccnsecutive

minutes) . ¢
6. Wake time after persistent sleep onset - .
7. Number of awakenings € 3G seconds guraticn

Efficacy ang safety were assesseqg bcth within zno Detween ‘reztment
groups.

Results: (refer to fcllcwing tables in Yclume 1.36)

2 (p.104)
" (p.105)
" (p.1G6)
"o (p.107)
" (p.1G8) .
" {(p.109)
" (p.110)
" (p.113)

" {p.114)

ot
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™tz 4 37 : JAZZPAN STUOY 3
PAGE 1 COAZEZIAN, SO

POLYGRAPEIC EPPICACY VARIABLE = ACROSS ALL STBJZICTS
TOTAL SLEEP TIME (MDNUTES)

BSL DRUG DROG I-DRUG P-DRCG 8SL DRUG DRCG P~ORCG P=CRZEG
NeAN  NT 1 MEAW  NT 1 NEAN, MEAS  NT 1 MEAN N7 1 MEAN
s Lot ' 1) :
QUAZZPAN 1Sag. . QUAZEPAN 3(ng.
1 34422 4233 42/.7 425.8 427.0 .7 321.3 405.0 436.9 420.0 416.2
2 377.7 432.5 437.1 437.0 430.8 8 385.5 429.5 428.2 439.2 439.3
3 363.2 371.8 322.2 397.85 407.0 9 362.7 404.0 385.8 356.5 39[.2
4 397.0 413.0 403.9 385.0 401.0 - 10 365.8 437.0 435.8 443.0 4138
S 401.0 1y0.5 386.4 428.0 423.2 11 330.9 372.5 380.1 384.0 498.0
€ 380.0 399.5 400.6 405.S5 383.8 12 385.0 434.0 413.1 423.5 434.0
MN 377.8 40S.1 3v6.3 413.1 421.8 359.2 412.0 411.6 417.5 416.4
P(dL£e, :
flﬂl 'sr_) X} NS e (1] [ XX ] eew [TX] XY ]
T 9 \
" PLURAZEPAM 132q. PLTRAZEPAM 30mg.
13 380.3 3y7.t 399.6 405.0 386.0 19 335.3 283.0 390.6 420.0 423.8
14 361.8 403.0 402.0 387.5 373.0 20 327.2 429.5 420.5 189.5 319.5
15 399.7 412.5 417.6 417.0 417.% 21 327.0 352.0 365.1 357.5 364.0
16 374.3 395.5 391.6 410.0 412.2 22 359.2 1358.0 35§.5 1391.5 376.3
17 €02.0 437.0 42/.8 422.5 425.2 23 357.8 373.0 370.9 412.0 409.3
18 3757 393.0 413.0 367.0 380.8 2¢ 370.8 404.5 407.5 283.5 3§1.5 (
NN 382.2 407.1 408.6 401.5 399.1 346.2 366.7 2386.5 37%5.7 379.2 3
Prdiee, '
fron BSL) *ene ,ee e . NS . NS v
' q

P(difference between QUAZEPAM change from BSL. and FLIRAISPAM change Srom 35L.)
(The BSL MEAR entries represent P(JdifZ, becveen ¢ 3SL and F BSL))

BSL DRUG DROG P=DROG P=-DROG st DRCC DRCG' PR=CRUTGC 2A=ZRTSG:
MEAM NT 1 MEAN NT 1 MEAN - MER KT 1 MEAN NT ) WERT .
18ag us NS S xS B8  lowg XS NS NS NS 5
Within treatment diffsrences assessed by 2at3ded pair t-test, one tailed _
for bBaseline vs drug, two tailed for baseline vs post drug, Ac:css ™~
Creatnent dilfazence assessad by two tailed, non-gaired t-tes:,
R2Ys

NS Not Significant at 0.10 level
*  Probabilicy < §.10

*¢ Preobabilicy < 0.05

et Probabilicy < 0,01
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TABLE ¥ 2
PAGE 2

POLYGRAPRIC EPFICACY VARIABLE = ACRNSS ALL STBJECTS
PERCENT SLEZP
BSL DRUG DRCG P~DRUCG P=DRUG T 8SL DRCGC  DRCS

MEAN NT 1  MEAN . NT 1 MZAN MEAN . NT 1 NEAN
st ) ' 50
QUAZEPAM 15agq, . QUAZEPAM JO=g.
1 7¢.% 94.1 95.0 954.8 94,9 T T1.4 8%.% 94.3
2 84,2 9.1 97.1 97.1 85.7 8 8.5 95.1 95,1
I u.l 82.6 72.§ 88.3 90.4 9 80,8 89.8 85,7
4 88.2 9l.8 $9.7 5.6 85,1 10 81,1 94.9 9.8
S 8%.1 [ 83.9 95.1 91.6 11 73.8 82.8 84.5
§ 8.4 88.8 19,0 90.1 85.2 12 85.6 96 .4 9.3
o™ 03.9 9.0 83.1 9.3 9.5 7%.8 91.5 31.5
r{difs,
from BSL) ve NS L 1} .y ree fTew
L1 5!
PLURAZEPAM 15mg, FLORAZEPAM 10cg,
13 84.5 8.4 88.8 $0 ,0 85.8 15 74,5 62.9 88.6
14 8.2 89.4 9.3 6.1 82.9 20 72,7 95.4 93.4
15 88.8 8l1.7 92.8 92,7 92.8 21 72.7 78.2 al.2
i6 83.1 88.5% B87.0 9l.1 91.6 22 719.8 79.8 79.2
17 085.3 97.1 95.1 93.9 94.3 23 79,58 82.9 82.4
18 3.5 7.3 $l.8 8l.6 84.6 a4 1.4 89.9 90.8
KN 4.9 30 .4 0.8 89,2 88,7 ) 76,9 31.5 85.9
p(aisfst,
ggg‘ BSL) el e [ 1 L 3] NS [ B

P(differenca batwean QUAZEPAM chbange from BSL, and FLURAZEPAM change f:ea

93.3
64.3
79.4
87.0
21.6
Bs.2

83.5

NS

(The BSL MEAN entriss represent P(diff. bevween Q BSL and ? 3s5L))

8SL DROG DRCG PMORCGC P=DROG B8SL DRDG DROG
MEAN NT 1 NEAN N2 1 MEAN MEAN NT 1 MEAN

l%ag a3 ¥s NS~ ns8 N§ " 30mg NS’ NS NS

P~LRIG
NT 1

L H

QUAZERAM sTUDY 2

~~ZRIS

. ‘.-‘i

9..5
9¢.]

"a6.9

9.4
39.a
94.2

92.5

Within treatment differances assessed by matched paif ct~tast, one ta.led

for baseline vs drug, tvo tailed for baseline vs post drug.

Across

treatment difference assessad by two tailed, non-paired t-test,

KEY:

RE Not Signilficant at 0.10 lavel
*  Probabilisy < 0,10
*+  Probabilicy < 0,05
tee  Probability < 0,00

1
1
1
X
2
|
:
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TABLE ¢ 2 ) DAIZPAN s av
FACE 3 G TPAN 2y 2

POLYGRAPHIC BFPICACY VARIABLZ = ACRCSS ALL SCBJECTS
TOTAL WAKZ TIME (MNTTES)

BSL DRUG DRUG PM=DROGC P-DROG - 88L  DRCG DRCG P=CRCG 2-2R03
+ MEAN  NT 1  MEAN ST 1 MEAN MEAN NT 1 MEAN T 1 wgaw
e - | ) 7] - o ‘
QUAZZPAX 1Sag. QUAZEPAX 303g.
z “.o 13'5 10.7 N 1100 1‘.5 ’ a 520’ 12.u - 1505 1‘.5 ;5 .a
3 D 72.5 122.6 435.0 32.8 9 8.0 31.5 56.9 49.5 "53.0
4 49,7 30.9 40.1 61.0 3.8 . 10 a1.¢ 17.0 10.4 T.0 4.5
S 47.5 58,0 60.3 13.0 22.8 11 114.2 72.% 6.2 3.5 41.5
¢ 66,0 44.0 42.5 37.0 60.2 12 59.7 1¢.3 33.5 24,5 23.2
KN 68.6 40,0 48,9 31.8 32.8 8.2 31.3 34.0 28,9 29.9
from BSL) [ 2] NS *te *e L X 2] *Re e [ X ] )
s . St
PLURAZEPAN 15mg, FLCRAZEPAN J0=g,
13 68,3 50.5 49.2 42,5 62.2 19 113,85 166.0 49.5 26,0 23.8
14 88,3 46 .5 47.6 62.5 76.2 0 116.7 16,5 2701 185.0  104.5
18 43 .5 31l.90 25.2 26,5 21.5 21 123.5 94.0 82.7 $0.5 8s.2
1§ 72.0 $6.0 54.6 37.0  32.0 22 88,8 91l.0 9l,0 56,5 7L.2
18 73.0 37.0 353 77,5 65.0 24 7%.8 42.0 39,0 63.0 8.3
™ 65,0 40.9 38.8 44.6 46,2 161.2 80.1 60.8 71.2 68,1}
Pi(gdige,
from BSL) tew L A )] ae e NS e NS L]

P(diffarence brtveen QUAZLPAM change from 8SL. and PLTURAZEPAM change frem 28L.)
{The B34 MEAN entries fepresent P(diff. bDetween Q 25L and F 2asL))

BSL DROG DRUG P-DRCG P=DROG BSL DRCG DRUG P=3RCG #CaCs
MEAX NT 1 MEAN NT 1 MEAN MM NT 1 MEAN  NT 1 MEAY ¢
15ag NS XS NS - NS NS* -30mg 8§ NS NS NS N5 -

Within treatment diffsrences assessed by Tatched paic t=test, ofe tailled
for baseline vs drug, tvo tailed for baseline va Dost drug. Across
tzeataent diffsrence assessed by two tailed, non-paized tetest.

KLY

N8 Net Significant at 0.10 level
v Probability < 0.10

. %% Dprobability < 0.05

**s  probability < 0.01

AN
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TABLE § 2

POLYGRAPSIC ZPFICACY VARIABLE = ACROSS ALL STRJECTS

NAKE TIME (MINUTES) DORING PIRST THIRD QP NIGHET

BSL DROG DRCG P-DRCG P-DRCG .BSL  DRUG  DRCG
 MEAN  NT 1 MEAN NT 1 NEAN MEAN  NT 1 MEMNN

- . . - —

Y
QUAZEPAX 1Saq, QCAZEPANM 3Cmr
1 68.2 8.5 6.2 4.5 5.5 7 9%.0 29.0 10.8
2 20,0 11.8 6.3 3.5 4.3 8 15, 6.0 8.7
3 67.3 69.0 102.3 41.5 29.2 9 8.2 30.0 43.1
4 21.2 26,0 32.0 37.0 29.8 10 47.5 17.0 8.8
$ 20,3 37.8 20.3 4.5 6.8 11 9.3 65.0 63.1
¢ 1v.8 9.5 7.8 8.0 11.8 12 2¢.5 16.5 8.1
N 36,1 27,0 29.2  16.5 14.6 5a.8  26.2 23.8
P(dise,
from 3SL) NS NS NS, ¢ ove e
Y] st
PLURAZEPAM 1524q, FPLORAZEPAM J0ng,
13 1y.8 25.0 23.7 22.0 18.2 19 53.8 43.0 14.3
14 60.5 26.0 25.4 25.5 43.8 20 37.8 5.0 9.1
1S 24.0 24.5 20,1 13,0 12.2 21 83.0 76.0 64.0
16 S52.0 15.0 19.4 10, 9.8 32 25.7 29.5 30.7
37 44,5 10.5 18.6 20,5 19.2 23 46.2  $9.5 66,9
18 36.2 20.5 18.6 50.5 47.0 24 55,2 33.5  27.9
Wi 3y.5  20.2 21,0 23.7 25.0 $6.9 41.1  35.5
P(dife,
fzom BSL) ve o NS NS . .

P(diffecence Detveen QUAZEPAM change from BSL, and FLTRAZEPAM change £
(The BSL MEAN entries represent P(diff, Setween Q 3SL and ? BSL)

BSL DRUG ORUG P=DRCG P=DRUG 35L DROG  DRCC
MEAN NT 1 MZAN NT 1 MEAN MEAN  NT 1 MEAN
1S2g NS NS NS - NS NS .-30mg NS - v NS

P=CRCC MCRIC

NT 1

- -

e W
(= W NN N ]
» L ] L] L ] L] L ]

w WOOoOLOoO

[
-~
L]

B.5
36,5
74.5

-
- e

ls -a

28.%

30.8

~CREC
NT 1

NS

}

MEAN

i
" . .
o o

b
("L EVRV N W]

)
o

d

"
-8
L]

o

35L.)

2=2R]TC
MEAN

NS -

for baseline vs drug, twvo tailed for Daseline v post drug.

Aczoss

treatment difference assessed by two tailed, non-paired t-testc,

RS!:'

N8 YNot Significant at 0,10 lavel
*  Probability < 0,10
*¢ DProbability < 0.05
s*s probability < 0,01

Within treataent differences assessed By =atched pair t-test, one tailed

,ﬁ\‘
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TABIE ¢ 2 . 3 -~ m.
POLIGRAPRIC EFPICACY VARIABLE -« ACROSS ALL ST3J2CTS
WAXE TIME (MINUTES) DORING MI°DL® ™3IRD OF NIGAET
BSL DROG DRCG P=DRCG P=DRUG " BSL DRTG DRCG P~DACGC 2P=~CRC°G
nzas\w_r:._uam;u'rz_um MEAN - NT 1 _ M2AN .7 ) NEMN,
st | 1)
QUAZEPAM lf%mg. - QUAZZPAM 30Rg, v
1l 10.2 2.5 2.2 8.0 6.5 Y Y P 9.5 4.5 8,5 9.3
3 o5 1.0 ok .8 «0 a8 18.5 §.0 4.0 4.5 -.131.2
3 7.5 1.0 17.8 2.5 3.0 9 7.5 . 2.5 $.9 16.0 24.2
4 3.3 2.5 3.5 16.0 9.2 10 6.3 .0 .6 .0 "T.e
5 10.8 7.5 24.8 «0 3.5 11 7.2 5.0 1.9 2. l.9
é 1ll.2 12.0 6.1 16.5 8.2 12 9.7 .9 14.6 .0 6.0
N 7.2 4.4 9.1 7.2 5.1 9.3 3.8 $.2 $.2 $.8
trqn BSL) b NS NS NS e * NS NS
-1 ] st
PLURAZEPAM 15mg. PLURAZEPAM 3Ong.
13 28,0 6.5 §.5 14.0 37.8 1% 18,3 61.0 15.1 8.9 il.0
14 8.2 15,5 13.1 5.5 4.8 20 68.7 0 2.3 1.8 <.3
15 4.3 .s 3.2 §.0 3.5 2l 31 8.5 3.1 5.5 9.2
1¢ 8.5 22.5 8.0 2.8 18.0 22 7.0 42.5 24.9 23.8 14.3
17 ol .0 0 1.0 o5 23 15,2 2.0 .8 1.0 §.8
13 117.8 10.5 5.8 6.5 4.0 24 10,3 6.0 7.3 340 20.2
MN 10.9 9.8 7.8 %.1 11.4 26.1 20.0 10.2 12.2 1.1
p(dLss,
Zroa BSL) NS NS NS NS NS NS NS NS

P(diffarences betvean QUAZEPAN change from BSL. and PLTRAZEIPAM change fzea B2Si,)
{The 3SL MEAN entriss rapresent P{3ifZf. detween ( 3SL and F aSL))

8SL DRDG DRGCG P-DROG P-DROG BSL DRUG DRCG P-CRUG A~CRTG
MEAW WT 1 MEAN NT1 NEAN. MEAN  NT L MEAN  NT 1 MEAN S
15ag NS NS 4§ NS S 30m¢g NS NS NS N’ NS

Within treat=ent diffarences assessed by matched pair tetest, cone ctailed
for baseline vs drug, tvo tailed for Daseline vs post drug. Accoss
tzsatoent diffecence assassed by two tailed, non=pfaired t-test,

KBY:

NS Not Significint at 0.10 level
*  Probability < 0.1%0
ts  Probabllicy < 0.0%5
*** Probability < 0.01

e e RS
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TABLE ¢ 2 OAZEPAM SOV 3 %
PAGE § c AM SToDY 2 :
FOLYGRAPHIC EPPICACY VARIABLE - ACRCSS ALL SC3JECTS
ﬁA&EﬁIIH! (MINCTE2S) DORING LAST TSIRD OF NIGAT_
BSL DROG - DRUG P-DRCG P=DRGG " 8SL  DROG DRCG P=CATG  P=IRCS
MEAN _NT 1 - MEAN 7 NT 1 . NEAN MEAN -NT 1 _MEAN _NT 1 REAN,
L1 ) S
QUAZEPANM l5ag. i COAZEZPAM 302g.
1 24,0 11.0 3.6 ’.5 8.5 7 2%5.0 6.5 6.1 8.0 15.5
2 45.% 1.0 4.0 7.5 11.3 8 3.8 .0 2.8 5.0 . 8.0
k| $.2 2.5 2.5 1.0 5 9 5.3 1,0 7.9 3.0 3.0
4 25.2 1.5 4,8 5.0 5.0 13 28,0 .0 1.0 3.0 %)
5 16.3 131.0 15.4 8.5 12.% 11 15.7 2.5 1.2 3.3 4.3
6 3.0 22.5 28.6 12.5 40,2 12 25.5 «0 10.8 14.0 8.2
M 25.2 5.6 10,8 7.8 13.1 18,2 1.7 5.0 6.1 6.9
p(aize.
¢ron gs;) e . L 2 ) 1 ] [ X 1) *w e [T ]
-3 St \
FLURAZEPAM l3mg, PLURAZEPAM J0=g.
13 22.5 19.0 19.0 6.5 6.2 19 41,3 62.0 20.1 9.5 7.8
le 19.7 5.0 3.1 31.5 27 .8 20 10,8 11.5 i5.7 117.0 768.2
15 13%.0 3.0 1.9 7.5 5.8 21 12.2 .5 10.4 10.5 it.8
1é 1l1.5 12.3 17.2 5.0 4.2 22 S52.2 19.0 3.4 1.9 21.8 .
17 «0 0 1,1 «Q B 23 l8.8 9.5 5.0 20.5 18,5 E
18 19,0 26.0 10.9 20.5 14.0 24 10.3 2.5 3.8 £ 14.3 k
m 1‘0‘ 10-, ’., 110' ,.. 2‘.2 19.0 15.1 23.2 25-: :'5
A
p(dige. '
from BSL! NS - NS NS NS e ys N3
P(differance between QUAZEPAM chanqge from BSL. and PLTRAZEPAM change from 25L.)
(The BSL MEAN entries represent P(difZf, between Q 2SL ard ? BSL))
BSL DROG DROG P~DRUG P=DRO asL DROG DRCG 2>=DRTC #=2SRLS
MEAN NT ) MEAN NT 1 REAN MEAN NT 1 MEAN xT 1 HSAﬁi
1%5ag N3 s NS ve NS  30mg NS NS NS NS us "~
Within treatnent diffsrences assessed DY sattaed pair t-test, one tailec !
for baseline vs drug, two tailed for basaline vs post drug. Acsoss N

treatzent difference assessed Dy two tailed, non~paired t-test.
REY:

¥S Not Significant at 0,10 level
. Probabilisy < 0.10

s+ probability < 0.05
se» provability < 0.01
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TABLE ¢ 2 . - CAZEPAN STTDY 2
PAGE 7 ¢ s==0
POLYIGRAPRIC EPFICACY VARIABLE = JCROSS ALL ST3JECTS
WALE TIME (MINUTES! APTER PERSISTENT SLEZR CNSET
BSL DROG DRUG MDRCG P=DRCG -BSL DRCG DRCGC PDRCG 2=IaTG
| MEAN NT 1 CNEAN BT 1 KEAN MEAN  NT 1 MEAN  NT 1 Nga
so T | T '
QUAZEZPAM 133g. ‘ QUAZEPAM 30mg,
1 84.8 19.9 14.2 . 18,0 16.0 -7 X0 16.0 11.0 l8.5 22.3
2 48,3 2.0 4.4 7.5 1ll.8 ¢ 3:.0 6.5 $.7 12.0 1i.2
3 13.8 3.5 4.3 3.8 3.8 9 1i.5 4.0 20.0 29.% 233
4 30.0 4.8 9.7 27.0 16.5. - 10 42.0 10.5 5.2 3.5 5.
S 2%.0 0.5 44.5 10,0 18.0 11 28.7 8.0 S.2 9.0 10.2
6 Sead 5.5 3¢6.8 30.5 $4.0 12 48,5 3.5 28.8 20,9 8.2
M 44.4 14,1 1%.0 16.1 20,0 13.4 8.1 13.3 15.4 1.5
pdire. :
‘:Oﬂ BSL} L 2} *s | 3 ] [ & 2 J L B 1) * [ ] ]
st s
PLURAZEPAM 1l5nq. PLURASEPAM 30=g.
13 55,3 36.0 36.5 25.0 48,2 19 73.1 158.5 44,2 17.5 18,k
14 30,5 21.0 2%5.2 35.58 35.8 20 93.7 11.5 15.8 118.5 8l1.3
15 3.7 6.5 5.1 131.5 1¢.8 21 448.8 21.0 Y 22,0 k.2
1§ 37.8 38.0 44.1 29.0 24.5 22 70.2 62.0 70.2 39.5 £6 .2
17 | «0 b B { 2.0 1.8 23 4.2 11.5 11.8 23.5 . %..
18 4s.5 41.5 21.8 27.0 lg.0 24 222 8.5 11.3 35.% 18,2
o 1.8 23.8 22,3 3.2 3.2 $3.8 45.5 29,8 42,8 4127
p(aiss,
frxom BSL) o b RS NS NS s NS us
P(diffarence bDetween QUAZEPAM change from 8SL. and PLCRAZEPAM ctange from 3SL.)
(The BSL MEAN entries cepresent P(diff. between Q BSL and F B5SL))
BSL DRUG DROG F=-DRCG PF=DRUG BSL DROUG DRCG P=DRCGC P~Z2CG
MEAN NT 1 MEAN N1 MEAN MEAN NT 1 MEAN wl MEAE
15mg XS . is NS NS ‘3mg * NS NS NS N3 -

Within treataent differences assessac by Zatcoed pail t-tesc, one zaillac

for baseline vs drug, two tailed for taseline vs Fost drug.

Aczoss

treatent differelics assessad by two tailed, nom-faited t-telt,

XEY:

NS Not Significant at 0.10 level
* pPprobability < 0.10
*e¢  Ppropbability < 0.05
*ee probability < 0.01
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TABLE ¢ 2 ' CCAZEZRAM sTZDY )
PAGE 10
POLYGRAPRIC EPFICACY VARIABLEZ « ACRCSS ALL STBJECTS
LATERCY (NINUTES) TO PERSISTENT SLEFP ONsEe®
8SL DRUG DROG DP=DRUG P~CRCG BSL DRCG DRCG P-DRCG P27
MEAN " NT ) MEAN ~ NT 1  MEAN MEMN - NT 1 MEAN Wl omEMN
st 1]
QUAZZPAX 13amg, ] COAZEPANM 30Eg.
1 21.8 3.0 2.8 .'S5.0 5.0 7 5.2 2%.0 10.4 §.0 8.2
a2 17.8 12.% 7.0 1.5 4.8 § 20.7 5.5 7.0 2.5 1.3
3 67.0 69.0 121.4 41.5 29.0 9 €7.% 30.0 3.8 20.5 32.2
4 30,3 26.8 3.7 47.5 3I%.8 10 43.8 6.5 6.3 3.5 9.9
S ly.8 S6.5 19.8 3.0 $.0 11 s8.0 65,5 6l.4  49.5 15.3
§ 12.8 1l1.8 6.7 9.5 7.8 12 12.2 7.5 4.9 i.5 5.0
MN 28.1 29.8 31.9 18,3  14.8 $4.7 24,0 1.6 1l4.4 15,4
Pidise,
from %SL) NS NS uS ) tee ve oo oo P
’ ’ \
54 st
PLURAZEPAM lSnrg, PLURAZEFAM 10mg.
13 13.7 8.0 4.6 11,5 15,0 18 41.2 15.0 7.8 12.5% 7.2
14 59.8 25.8% 24,9 25.0 42.0 <0 26.8 10.5 9.0 39.0 26.38
15 23.&8 33.% 2%.3 13,0 1.0 21 77.8  73.0 62.5  70.% $5.9
16 3®.0 12.0 12.6 12.5 10.2 22 18.8 25,0 24,4 28,8 23,2
17 4,3 110 21,3 183.5 21.0 23 47.5 59,5 64,7 12,0 17,2
18 295.8 1%.5 14.3 57.0 5l.2 24 59.5 38,5 32.8 7.5 53.3
MN 3.2 19.9 18.8 23.4 25.) 43.3  37.6 33,5 33.0 30.4 §
peasee, '
from BSL) . '_ 7 e NS NS NS . NS . ‘
P(dif2ezence Detween QUAZZPAM change from 3SL. and PLTRAZEPANM change from 3SL.:
{The BSL ME.AN entzies cep:esent P(Aiff, Setween Q BSL arnd ? BSL))
ASL DRDG CRUG  PM=DRCG P=DRUG BSL DRCG DRCG P=DRCG P=-LRTC.
MEAN NT 1 MEAN NT ) MEAN MEAN KT 1 MEAN NT 1 NEAR :
1%mg NS XS NS RS NS  3omg N§ ¢ ¥s . .
Within treatment diflareices assessed Dy natched “air t-test, one tailed .
for baseline vs drug, two tailed for baseline va post drug. Accoss ~
treatzent differancs asiassed by two tailed, non=paired t-tast,
KEY:

N8 Not Siqnificant at 0.10 level
* Provability < 0,10

*s  Pprobabiliecy < 0.0%
esr  Probability < 9.01
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TABLE § 2 CAZEPAN 5TTOY 3
PAGE 11 ¢ »
POLYCRAPEIC EPPZCACY VARIABLE = ACROSS ALL STBJECTS
NUMBER OP AWARENINGS
8SL, DRUG . DRUG - P=DRCG_ P=DRCG ASL _DRCG DRCG P=CRCG 2=CACS
MEAn ~ N? 1 MEAN ~ NT 1 T MEAN MEAN NT 1 — MEAN " NT 1 AEAN.
1] ) 1)
QUAZEPAM 152¢. . . QOAZEPAM 1039,
1 26.7 22.0 14.8 10.0 10.5 7 8.3 7.0 3.8 5.0 5.9
2 7.1 5.0 5.0 5-0 5.0 . 15.“ 2-0 5.3 6.0 T 7.0
3 9.0 4.0 5.0 5.0 4.5 - 9 1.3 4.0 7.4 10,0 1a.0
4 16.0 6.0 7.2 17.0 13.% 10 19.3 3.0 3.4 §.0 8.5
s 10.3 17.0 1.0 2.0 8.0 11 8.7 6.0 2.8 6.0 6.5
€ 9.0 9,0 9.8 18.0 1.0 12 30.7 3.0 8.0 2.0 5.5
m 13.1 10.5 .I' 9.5 ..’ 1“‘ ‘.2 5.2 5.3 7.1
from 3SL) NS 0. NS NS . ve NS ss//{,.
1) st SN
FLORAZEPAX 1584, PLURAZEPAM 10=g.
13 11.0 0.0 10.0 8.0 7.5 19 12.3 35.0 16.2 15.0 2.5
1¢ 18.3 14.0 16.4 240 235 20 17.0 1.0 3.4 9.0 13.5
15 15.7 9.0 4.0 16.0 11.0 21 33.3 18,0 17.6 16.0 6.2
16 11.7 12.0 16.6 12.0 11.0 22 14.3 8.0 9.2 :1.0 §.2 :
17 2.0 1.0 1.4 3.0 5,0 23 10.0 4.0 5.8 6.0 9.9 ;
18 17.3 . 20.0 14,6 12.0 12.0 24 14.0 9.0 9.2 9.0 17.5 i
oy 13.7  11.0 105 12,5 117 15.2 12.5 10.2 11.0 12.8 g
peaiees. ’
from BSL) NS NS NS NS NS ve *e us
|

p(diffecence betveen QUAZIPAM change fzom 3SL. and PLTRAZEPAM change from 3SL.)
(The BSL MEAN entries ceplesent P(difs. becween Q 3SL and F BSL))

mSL DRUG DRUG P=DRCG P-~DRCG BSL DROG DRCG P-CRUG P=CRIS
MEAN NT 1 MEAN  NT 1 MEAN o MEMN 1 MEAN NT 1 MEXRNC
1Smg NS NS i 1] NS NS omg NS NS NS NS us

Within treataent differences assessed DY patched pEir t-test, one tailed
for bassline vs druqg, two tailad for baseline vs post drug. ACross
treament differencs assessed by two tailed, non-gaired S-tast.

KEY:

NS Not Significant at 0.10 level
e Pprobability < 0.10
¢ probability < 0.03

- ses probability < 0.01
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Etficacy:

G15: Cn The first crug nignt, &15 cic LSt SRIrTen sleep latens; L.-
it gic increase TST. O(n tne mean.crug night, 15 cic Act crzrter
sleep latency cr increzse TST, buT CiC Cecreese The nurler =t
3wakenings, cecreaseg wike time EfTer SI€€p CRSET, ANC CECrEZCEC mine

time 7 J2st thirc of night.

Compared with baseline values, cn the tirst pest=crug night &nc cn

the mean post-drug night, TST increasec, TaT cecresasec, wene tige in -
the last third of the night cecreaseq, anc mésc time efter persistent '
sieep onset cecreasec. Thus, there was nc evicence cf 2 retcunc
inscmnia but pecsitive evicence focr & hypnetic carrycver effect.

Q3G: On the tirst drug night as weli 2s on the mean crug nignT, v -
significantly improvea 2|l efficacy variables; sleep IzTency wes
shortened and TST increzsec¢. Al| incicatcrs cf sleep meinterance

were improveo; TWT anc weke time in ezch thirc cf the nicht were
decreased, as well as the number of awakenincs.

Ouring the post-drug period, 30 cic not produce retcund inscmnia but ,/”/'

2 hypnotic carryover effect was eviaent. \
Safety:
Cther then the possibility cf scne czytime cromsiness curing
withdrawa!, nc adverse effects were cbservec. Cliricel lez TesTs (
inclucged CBC, urinalysis, SMA=12 anc EKG.

Nl
Ccmments:
Within treatment, analysis incicates ThaT 3L ctecreesec Slees 4

latency, increaseq sleep time, 2nd improvec sleed Rz inTénence. A~I1Ter
2 nights of continuous acministraticn, 15 anc v2u zricucec &

post=drug hypnotic carryover effect, anc NG retcLnc inschnic.

Scme paradoxical results ncteq bevween cuazeper en¢ flurazepem &T The -
15mg and 30mg doses may be cue to the small szmple in eacn Treztrment
group (n=6/group).

Cbjective: To essess znc cempare hypnotic effects cf 30 mg quezepen
e2ng (.5 mg triazolam on the sieep of chronic inscmnizcs whc were
otherwise free of medical or mgjcr psychclogica!l preblenms.



»

hoes 1E=7(¢2

Ex2erirental Lesicn:

Paraiiel SFCUp cesign in whicn treztrment was ecrinisterea fcr ie
nights t¢ 12 subjects (& men ane 4 WCREN), whe rancec in ace trom .
T0 55 yrs, wiTh ¢hrenic inscrnia. Subectivetly, eacn Sul ect

TLSA 2T
le2st 45 minutes t¢ tall asieep ang slepT less tnan & Rcurs., on
EEC-sleep recordings, on any Two consecutive NigNTS curing nigrre
2-4, each subject had te sleep nc more than 35C minures curing Tre
450 min reccraing pericd. |

Scnedule_as folicws: - * - ] - - - -

Night 1: placebo (agaptation)

Night 2-4: placebdc (beseline) S
Night 5-1&: ¢rug (either Quézepem 30 mg or triszciern L.5 mg) -
(NIghts 5-7, in sleep fat; €-14, at ncme; 1%, rectepteticn;

16=18, intermepjate effects)
Night 19-25: placebo (withcranal)

Measurements: //4’,
‘ 1. TST (minutes) | \
2. Sleep efficiency (8): ratic of TST 1c teTel time in beg
3, Sleep letency (minutes): sleep incucticn Time meesurec from
"lignts cut" tc first minute or more ¢f svage < slgep
4. Total rocturnal weke time (minutes)
5. Uuraticn of w2kefulness anc numper ct EwZkenings ¢t & min or L
mcre in each thirg cf nignt

Results: (refer tc fcliowing tables in Volume 1.40)

| (p.1€) |
i (p.16)
M (p,20)
Vi (p.23)

Average TST fer (2C Laseline pEricg .was 347.56 minytes. Curing Tre -
first three nights (short termi, Q30 increasec it tc 3&3.CS min gnc

tc 352.51 minutes during nights 16~18 (intermeciate term). Atrer 14 )
nights on Q30 2nd upen ebrupt withcrawel, TST geclineg to 36:.83 min ™
on-night 19 (Table Vi) and to 3€1.22 min en night «0. wun nignt 25,

TST wes 341.54 min, near beseline average.

Triszo'am 0.5 mg Increasec TST from a baseline zvers e of 362,33 min

to 413,55 min on night 5. The everage for nights 5-7 (shert terrm)

w3s 406,16 min, but cecreasea tc 395,35 min fcr nights 16=16

(intermediate term). Cn the first withcrawe! night 15, TS3 repicly
decrezsed tc 213.39 min, ang grecual ly reacheq baseline everzge cf

368.85 min cn night 25 (Table Vi), -
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MNoA 18=70¢

Lpen cempering efficacy cf 30 anc T (.tmg, increezse in 77

Tro’
beseline fer qQuazepam was 12.542 vs S.%13 for trizzclam. o- =m¢
first withcrawal nignt 19, increase in TST for cuzzepem we: iu.<i%; :

it gecreaseo by 41.26%x fcr triazcler (Tacle lily,

At baseiine, sleep latency fer quazepam was 41.37 minutes anc
cecrezsed to 31.77 minutes on the first night of acministreticn enc
decrezsed further to ZE.7 minutes (nights 5=7) anc 5.16 minutes
(nichts 16-18). Thus, hyprotic efiicecy incressec pregressively.
centrast, triziclam cecreasec_Sleep latency.from baserine 3¢.5¢ rmin
to 242.27 min, maintzinec it 2t 24.4 min, 2na slignTiy increasec it 1c
27.18 minutes; anc¢, on the first witharawal night tnight 15) i1
increased to 83.06 minutes cemonstrating rebcunc inscmnia \Tatie )l

When comparing efficacy of the twc drugs testec, \ cecrezsec
nocturnal wekefulness from baseliine Dy 44.75% ctter < weens
aominisyration and by 35.8%% on tne first withcrawal nignt.
Triazolam decreaseg it by 45.013 atter 2 weeks anc¢ irreesec nccturnz!
wakefulness by 190.67% on the tirst withcrawal nignt (mignt 15 =
Table 111},

- - - - -t -

The short enc intermeciate-term (i weeks) effects of 15 my guezepnenm \

were exzmined on the sleep of & cnrenic insemniacs. £ach SubyeCT was \

stuciso for Zz consecutive nighTs (4 baseline; 14 crug; 4 ,lacesc E

withdrawel). The following data were cbrainec:

1. Sleep inauction time (sleep iatencyl: time frem "lignts cut" ¢
until stage Z sleep

2. 18T

3. Sleep efficiency: ratic of TST *c tctel time in ted ;

4. No of awakenings of 10 sec cr mc.e ‘ B

5. Curation cf wakefuiness zn¢ number c¢f awzkeninrgs ¢f v sec ¢r -
mcre in each thirc of the night  °

Results:

TST increased progressively on the first 3 nights c¢f guazepam
sdministration trom 416.5 min to 429.z t¢ 432.7 minutes (Taple 114,
Following orug withdrawel, TST returned tc teseline vzlues /iyTheuT
any evidence for retouna insomnia. ‘

In this stugy, 15 mg quazepam did not cecrease sleep l2telcCy-

however, the pre=treatment average sieep l2Tency was o ly ¢7.°

minutes. Nevertheless, there was 2 significent cecresse = .
wakefuiness curing the first thirc of The night.

There was pcor correlzticn between the sub_ective &nt¢ cbjective weTe.



minutes and on wal it remained at about this level, 25.1 min-
utes. Quazepam, however, active in the first third of the night. [t
sgnificantly decreased the to jod of wakefulness dunig the first
third of the night imimediately aftet it started, from an average of
30.4 minutes during the baseline period to 17.8-minutes on nights 35, 6,
and 7. Again, tolerance developed to this effect so that.at the end of
the two weeks ¢t drug administration, the total period of wakefulness
during the first third of the night on nights 15, 16 and 17 was 26.1

Table 111 = Totel sisep time on individual study nights

R M i

Nigm Taiwi! Ymp Time (mun)

Masn $.D.

| 3856 45.4

2 413.7 69

3. 385.0 449

4 3720 9

5 418.8 269

6 429.2 121

? 432.7 193

Home Nights 8-14

15 409.2 46 4

16 4203 7R |

17 400.6 I

18 - 4223 18.7
19 395.2 9.1
s} 380.2 423

r3) 417.2 3.0

F ] 3.7 414

- . I —

jnutes = a value not significantly different from baseline. During the

ess throughout the period of its administration, and an even
in the duration of wakefulness was observed in the
third third of the~night, but here, beci'ise of the great variability of the
data, the decrease dihqnot reacn statistical significance. During the with-
drawal period, the duration of wakefulness returned tc baseline values
in all three thirds of the nighit, In spite of the decrease in the toial
duration of wakefulness during the~gight, the number of awakenings of
10 seconds or more in duration each night was not significantly changed

by 15 mg. of quazepam.

Quazepam produced significant differences in the duration and per-
centages of the different stages of NREM sleep (Table\n). There was a
progressive decrease in the duration and percentage of sta-ge\l sleep dur-
ing the two-week drug administration period which persisted throughout
the drug-withdrawal period. The duration and percentage of stage 2
sleep in contrist, rose progressively during the 2-week drug administra-
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Ob jective: to .valuzte effects ct 15 mg anc i mG GUEZIpem (L4 orc
mg tlurazepam (F) en 17 inscmniacs (22=£0 yrs), acministerec or.:
for 26 censecutive nignts, fcllceeg. by 2 15=riignt wiThcramal cerizc.

Study Desicn: 17 subjects were assignec to cne cf 3 Crug §roups on e
geudle=blinc manner: :

G 15 mg == 5 subjects
¢ 30 mg == 6 subjecrs . . - - -
F 30 mg == 6 subjects

Schecdule wes as folleows:

Nights 1=4; cn placebc (in sieep 1ap)

Nights 5-7: active orug tin sleep lzb)
Nights 8-14: active arug (at hcme)
Night 15: active drug (readepteticn leo)

Nights 16=16: active crug (in sieep lab)

Nights 15-28: active crug tat hcme)

Night 25: = 2ctive drug (readaptaticn lab)

Nights 30=32: active ¢rug (in sleep lab)

Nights 33-47: on placebc (witharawal efiects in 'zt )

Results:

¢ 30 mc (Table 3): TwT cecrezsec by 57.4% frem 70.7 rminuTes
(teseline) fc 30.! minutes (nights 5-7). OUn nights 16=1&, Thi
decreasec from baseline by 30.3% to 49.) minutes. wvn nights (=2,
TwT decreased from beseiine by 22.€% tc 54.7 minutes. Fcllcming crug
withcrawc! (nights 33=35), TWT remained below beseiine, 4%.3 minuTes
vs. 7C.7 minutes.

F 30 mg (Table 4): TwT gecreasec by §1.1» frem 1lv.€ minutes
(baseline) tc 49.2 min (nights 2=7). OUn nighvs 16=1t, TnT cecreesec
from bzselire by 42.7% to 57.6 min. Un nignts 30=32, Tn] cecreezsec
from baseline by 35.1% tc 65.3 min. Fcllewing witncrawz! tnignts
45-47), Twl apprcximated baseline values, 1C3.3 min vs. 1W0.0 rin.

Guazepam 15 mg (Tanle 5): TwT cecreasec hy 37.5% frem 5.4 rmin
(taseline) fc 39.5 min (nights 5=7). un nights 1€~1&, Twl cecrezsecc
from daseline by 41.8% to 55.4 min. OUn nights 30=22, ThT cecrez:zec
from basaline by ¢%.6% to 67.0 min, Fcllowing witnorawzl tnignts
33-35), TWT remained below baseline, 71.% min vs. 55.Z min.
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TABLE ) )
Ef fectivencss of Quazepsm 30 mg for Sleep Induction snd Maintenance: -
Short—, Intermediate- and Long-tevrm Drug Administration C
BSLN DRUG DRUG PRUG WIRIL WINL
2-4 5-7 16-18 30-32 33-33 45-47
Sleep latency (min) 35.9 18.7 29.5 3.9 27.3 3.2
M\
Wake time after 3.8 11.4¢ 19.8 19.8 220 21.9 .
aleep onset (min) LI
Tolasl wake time (min) 70.7 30,11 49.3 54.7 49.] 59.1
Total no. of wakes 13.4 B.51 11.4 13.6 11.5 10.2e
Per cent sleep time 85.). 9.1 89.? 88.6 89.7 87.7 p\
]
Per cenl wake time .
by thivds of night
It 8.9 k.4t 3.0% 1.2 1l 1.9t
2nd 4.4 2.1 4.8 3.9 7.6 6.0
3rd 10.5 3.7 5.1 1.9 3.3 6.7

All nuwbers represent scan valucs for the

1 peh 0}
¢ pd). 03

6 sulijecie,
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ElfecLiveness of Flurazepam 30 ug for Sleep Induction and Msintensnce:
Short-, Intersediate- and long-term Drug Adainistration

T .

b

TABLE &

WUl "

BSLN DRUG DRUC DRUG WL WINL
2-4 5-7 16-18 30-32 3)-35 45-47
Stcep latency (min) . . 5337 31.1¢ 8.8t 40.9 42.7 6).6
]
Uake tine alter 44.9 18.11¢ 8.8 24 A &4.7 39.7
sleep onset (min) .
Total wake time (min) 100.6 49.2¢ 57.6¢ 65.34 87.4 103.3
Total no. of wakes 15.4 12.7 16.2 16.2 17.1 15.4
Per cent sleep time 9.0 e3. 1 80.0+ 86.4s 51.8 78.9
Per cent wake time
by thirds of night
1at 8.3 1.9 4.7 3.3 8.9 | 8.4
nd : 9.4 3.1 &.7 4.3 10.6 5.9
Jrd 14.17 5.2 9.8 8.8 1.1 ! 14.6

———— e e . —

ALl nunicrs sepresent moan values for

n —;.-.n——
Lopeuny

the 6 swbjectn.
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TABLE 5

i ———

Cifectivencns of Quazepam 13 mp for Slecp Induction and Maintenancet .

Short-, Intermcdiate- aud Long-terms Drug Adminfistration . f
BSLN DRUG DRUG DRUG WOWL VDL _
2-4 5-7 16-18 30-32 33-35 . &5-47 .
Sleep datency (mia) . 51.3 7.3 27.0¢4 39.1 4.5 53.7 .
N

v

. Make time after 7.9 22.2 - 284 27.9 27.4 23.6 ™N

sleep onser (min)

. Totsl vake time (min) 95.2 59.5¢ 55.4¢ 67.00 7.9 77.3 m
Total no. of wakes ,. 14.7 1.5 12.9 1.1 13.8 12.5 .
Par cent aleep time 80,2 7.6t 08.5¢ 86.0s 83.0 81.9 C

Per cent vake time
by thirds of night

but “.9 2.9 2.4 1.5+ 1.54 | 1.7
2nd 1.3 3.2 4.0 8.0 5.6 4.3
3rd 10.2 8.6 11.9 8.8 i, 9.6

ALY numbers tepresent mean valuen for the 5 svbjects.

t peh.0l
+ p<0.03% . .
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Measurements:

N\

(¢ L)

Trese stugies

may be regarced zs pivectal 1o estzbiishing Tnat quazepen 20 rmg
signiticently improved ail efficacy variacles: sleed leTenc, wes
shcrtened anc TST increaseu; ThT ano wexe Time in.2ach thirc ¢1 The
nicht were decreased, as well as the number cf cucKcnlng Fiwever,
in botn anc studies, quazepem 15 mg gic neT sncrren
sleep latency, but ¢id increase TST. In nales' stucy, ch baselire
nights (2-4), sleep latency was 57.3 minutes. |T cecrezsea Tc 7.2
minutes afTer qQuzzepam 15:mg (nights 5- 7}'.;-n interracizte-Term.
gaministration of ¢ 15 mg (nugh?s 16~18) ] sleed leTency was d7.L
minutes (p<< G.Cl). Cn nmights 30-3Z (iong-'erw EcministTraticn.,
sleep latency was 35.% minutes.

There wes no ingicaticn cf rebouna inscrnhia curing tne 1o~cey
withdrawa! periog,

Short-term (5 nicht) Clinicel Efficacy Stuciss ef Luzzerem 14J 3u nz

Objective: to assess the sefety anc efficzc. of v mg cuazezen ve.
placebo in cut-patient inscmniacs, 2s CeTerm neG Ly ceily, SuD_eCTive
self-evaluations by the patients and overail evaluaricns by patients
and by investigators.

Design: balancec-parallel-groups; double-t!ing, placebe~centreliec,
randomizea. For the first 3 nights, patienTts rccx placebo urcer

single=biing cengiticns; fcr Tne

¢ 3C mg or placebo.

- & H - - ) - -
lasT 2 nigrTe, S&TignTs TCCK €itTre:

Efficacy was evaiuzteq using 'ecpcn5us cn pesT=sies;
questionnaires, and the physac:ans' ana patients! glcbal evalugTicns

at the enc of the study. Safety was evaluatec using items €, 7, anc

& on-the dally post-sieep questicnnaire anc ADK, ECL 2no lap TesTs :
pre~ and post-treatment.

Resyits:

Four U.S. inve..igators usec a ccrmen pretees|

) involving 176 outpatients.
was terminatec after & months "because the investigator hzc cnly 14
vallid cases (5 on Q30 and 9 on placebo)" anc was unablie to fulfill
the protceccl requirement of 60 cases.

=
L
4
h
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(n ' Joinwg)
on ©30 anc Y cn plecess), ne significant treatme
fever cf (30 were cbservec.

. & Tetel of 5C cutoetierts vae 1
cn Q30 anc 28 on placedc) were eviiuatec for efiicacy &na 37 zztients 1
(¢6 cn G and 25 on P) were evaluvatec for s3fety. nRespenscs for the L
efficacy items frem the Gaily sleep qQuesticnhzire are summarizec in

Table 3. The resuits quring the trearment perioc were signticzn? cn

3 or 4 nights, anc consistently favorea G over piaceds.

There wes tess morning alertness in the v ¢ravp \Tedle av. - -

The most frequently repcrted ADR was gaytime scmncience (1e/ic cn 9310
vs. 4/25 on placebc). Two patients (244, #54) giscentinuec cuezesam

on the last stuay night due to ALR (scmnclence) anc cne patiers (5120
tock only 15 mg & cn the last sTudy Night Gue 7C Cremsifness Thc B
previous night. '

& tctal ¢f 3¢ patients
were evaluated (26 on Q ang 25 on placebo). Fcur patients creasec
cut after the second night of treztment: Two were (=treatec pzTients
(#27, #56). Adverse reacticns reported by ¥27 (caytime somncience)
anc by #56 (daytime somnclence, hypckinesie ana cifficulty \
concentrating).

In the placebo grcup, petient #7 crcpped out because cf "trezirent
fallure" anc #31 repcrtec cayTime <:smnclence anc neusez.

Responses for items | to 5 anag item § on the pcst=sieep
questionnaire, are tabulated cn Table 4. (30 inducec sleep mere
Quickly then placebo, anc meintaineo sleep longer wiTh fewer
awakenings.

r ‘ﬁ ——r

2z patients repcrtec AR: 13 in the & ¢reup &nc S in tre plecesc

group. AR attributed tc treatment are snown in Tetle o. Uzyvime
somncience was repcrted mcst frequently: 12/26 in the (~trezTes :
group and 5/28 in the placebo group. N _ :

Using the szme protocoi, ~

at the « &7 patients were
evaivateo for efficacy (24 on (30 and 23 on placede). Une y=treztec
patient {#25) arcppec out because of severe caytime somnclence. Twe
placebo-treated patients aropped out: #3 because of & death in the
family and #5 because of treatment failure. 15 patients repcrtec AR
{13 in G group ana 2 in placebo group). 10/c4 cn Q30 reportec
gaytime somnolence and cnly 1/23 on placebc (See Teble t).

The responses for the 6 efficacy items from the oaily sieep

questionnaire are summarizec in Teble 4. Q30 was shcwn to te

superior tc placebo with respect To nceturnal awekenings, but rot &s -
regards to sieep lztency or TST.
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ENOHT TERG CLIMICAL STUDY OF SCH 16134 10 OUTCATIENTS WITH ENSONIA
STUDY MIMRER
SIMMARY OF RESULTS FOR THE VATIENT'S SLEEP QUESTIOMNIRE
EFFICACY EVALUATIONS

ETUDY NIGHTS

— — —— OVERALL
SASELINE POUBLE-BLIND THEATWENT THEATHENT
QUESTION (NO. ) N® 3 2 ) 4 s ' 7 s )
' , SLEEP INDUCTION TINE(1)
- OUAZLPAN 24 2.9 1.3 3.) am 4.2 1.0 4.1 3.9 4.0
. PLACESD 2% L8 2.4 11 2.4 2.2 2.9 2.0 8 5.0
. P-VALUE NS <.08 NS .m .05 <.I8 .0l .03 .8
: TOTAL SLEEP TINE{2)
QUAZEPMAN . ¢ 2.0 2.5 2.2 3.3 3.5 3.4 3.6 3.4 3.4
! PLACESO 2% 2.4 1.a  -22 2.3 2.8 2.3 2.4 2.8 2.4
P-vALUE NS .05 s .05 nSs .05 <C.0% NS Ce.al
i '
! HOCTUNNAL AWAYENINGS { V) _
m QUATEPAM 4 LA 1 1.2 1.8 3.7 3.6 4.3 3.9 3.7
PLACEGO 26 2.8 2.7 2.8 .0 3.1 2.7 3.2 3.2 3.0
P-VALUE - w5 .18 s . .85 I TRPSY 1 R LY NS <.
EAMLY BMOWNING AWAREN. {4) .
QUATERFAN 29 0.4 a) a4 n.n ne n.? a.9 .8 8.0
PIACEBD 2 8.6 "2 F 0.7 Y (R s s
P-VALUE .18 ny .M s NS .M <. 0% .M
S1.EEP OIMLITY(S) .
UIRIT. AN 24 .4 7.8 2.8 Wy 3.0 3.7 4.1 1.% ¥.n
PIACEDD 26 e 2.4 2.0 1.0 1.2 2.9 1.2 1.2 31
P-VALUL NS ' T ] (VY .0 PO T Y LY Y LY S .n
o [
: PATIFNT RATING(9)
_ (UAZEPAM 24 1.4 1.9 1.5 7.9 2.4 2.7 2.7 2.1 2.5
! PLACFDD 26 2.8 .4 1.p ). 2.2 2.8 2.1 2.1 2.8
! F-VALUE «.n3 NS " .43 HS .M A 5 «.ps
i

M o+ HOY BIGNIFICANT (PY_18),
MIGEI N AQCORE TNBBCATES BETTEH HELivwLt
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SHORT TEHM CLINEICAL STUDY OF KON 16) Y2 Yo MIFTPATIENTS SIITN INS(MWNIA
STDY MUMAEL
SIMMARY OF RESINTS FOR THE PATIENT'S SLEFP QUESTIONNIRE
f SAFETY EVALUATIONS

AT

STUDY NIGHTS
..... o ———— S  ————— e e OVERALL
BASELIM NOUBLE-RLING THEATHENT THEATMENY
. —— cemmm mme——m——=
QUESTION (N0, ) e | 2 ] ] s [ 7 ] ‘4-8
\ ] EASE OF AMARENING (K) '
GUAZEPAN 20 3.3 La 3.1 2.8 2.7 2.3 2.7 2.7
PIACERO % 11 3.1 3.0 3.0 3.2 10 2.8 2.9 3.0
. P-VALUE NS NS NS NS ns HS OB NS HS
HORNING ALLWINESS (7)
TP 72¢ 2.6 2.8 2.4 2.9 2.5 2.4 2.2 2.4 2.5
PLACEBO 264 1 2.9 2.9 3.0 3.2 30 3.1 2.0 3.1
P-VALUE .18 NS NS NS .81 <.8% .0l .03 q.m
NIGHTHARES (A)
- QUAZEFAS - 24 0.7 (K ) i.0 "9 .9 1.8 3.0 .9 as
: PIACEND %6 89 0.7 o (N "9 8.9 (K ] 0.9 9
P-vaLUE NS NS NG s ns NS NS NS NS
.
]
)
HS = NOT SIGHIFICANT (P DR} .
HIGIER SCORE INDICATES BETYTEH RESPONSGE. _
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TARLE 4

SHORT TERM CLINTCAL STUDY OF SCH 1A)34 IN OUTPATIENTS WITH INSAMNTA
STUDY NO. )

Summary of Results for the patient's Sleep (uestionnaire

. m Safety Psaluations

(:?z

_ Study Nights . Overall
~ Basellnc Douh)e-RYTnd Treatment Treatment
Iz 3 T3 & 71, ¥ 3
Question (No.)
Ease of Awakening (R) . "
Qazepam RI 1.1 .n 3.1 2.8 3.n 2.9 2.9 2.9 2.R
Placebo 3.} 3.0 209  aa 2.a 3.1 3.1 2.9 2.9
P-Value NS N N <.10 N¢ NS z._ NS NS
Morning Alertness (7 ” . :
Quazepam in 2.8 72.R ?.R ?.R 2.9 2.9 2.8 2.9 2.8
. Placebo 3n 2.7 2.p R 2.8 2.7 3.8 3.1 2.9 2.9
P-Value zm* NS NS N N NS N§ |, NG
Nightmares {R) F
Quazepam kL) N, 1.4 1.a 1.0 1.n 1.0 1.0 1.m 1.0
Placebo In 1.m 1., .o n.9 ".9 "9 .9 f.9 0.9
P-Vajue NS N¢ NG N¢ N NS H¢ NS us

* Refer to Table A2 (Appendix) for vrn_oznm vho minsed answering one or more questions on any of

the nights

in the study, _
NS = Not Significant (p>. 10y,
Higher score indicates better Lesponge,
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Table 8. “u=ber of Patients in Each Treat=ent Croua Fegerting
Those Adverse Experiences Atiriduted to Treatment 3y

the Protect Phvsician

Numter of Patientse

Queazeoam

#laceto

Adverss Exoecience

Daytime somnclencet .10
Coordination abnormal
Dizziress
" Hesdache - S -
Mouth dry
Nausea
Tremor
Blurred vision

e T I = S ]

D 00 -+ 000 -+
|

* Some pstients reported more than one sdverse exparience.
t Probability of no difference betwesn the groups: P<.01,

SCHERING CORPORATION
BLOOMFIELD, NEW JERSEY 07003
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Table 4. Mean Values for Items 1 to 5 snd Item 9 on the Patients’ Postsleeo Ciest:.zn.
nsires for All €ioht Studv Nights and for the Nverall Tress-en: der sz
Baseline Niants Treatmert Nizhts ]
1 2 3 ' 6 7 8 Cieral. %
Sleec Induction Timet
Quazepan 3.2 %0 .0 .4 38 a.0 3.7 3.9 3.7
Placebo 2.7 31 30 332 3a 3 3y L0
np® NSp KED  NSD NSD  <.10 <,10 NED NSD N2 -
Total Sleep Timed . .
Quazepan 2.0 2.6 2.8 32 s 3 3.8 3.2 d.a
Placebo .3 2.5 2.7 2.7 2.8 31 S 1.7 2.3
npn NSD NSD  NSD . NSD NED NSO <.01 \SD <.Cf -
Nocturnal Awakeningst
Quszepanm 2.9 3.2 3.4 8. 4.4 4,6 4.3 5) 6.)
Flacebo 2.6 2.9 M2 2.0 )2 da 30 30 3.2
npe NSD MDD NSD <01 0 .01 <01 <. <. /,.
Early Morning Awskeninod A
Quazepanm 8.3 0.5 0.7 6.8 0.8 0.9 1.0 0.8 0.2
Placedo 0.5 0.5 0.7 n.7 0.8 0.6 0.6 0.6 z.”
bl <.10 NSD NSD NSD  NSD <,10 <.01 «<.10 <. LS
Sleep Quelitvee (
Quazepam 2.8 2.9 3.3 3.9 4.0 4.0 4,1t 3,9 4,9
Placebo 2.5 30 3. 75 I % T 75 B 75 B Y 3.8 E
npn NSD NSD  NSD .10 <10 <05 <095 .05  «<.0°
Rating of Medicationtt 4
Quazepam 1.7 . 1.9 .7 2.9 2.8 2.9 30 2.9
Placedo 1.6 . 2.1 2.0 2.3 2.2 2.2 .3 2.2
wpn NSO NSD  NSD <05 < 0% ,05 <.35 «<.05 <.3%

* "p* is the probability of no diffsrencs betweén the groups. NSD 2 no significans
difference.

t Rated on e scale of 1 to 5: %5 3 0 to 15 min, & 3 16 to 30 min, 3 = 31 to 45 min, "
2 % 46 to 60 min, 1 = >60 min.

§ Retedon s scaloof 1 toS: Ssz>8hr, 427.1toB8Ne, 326.1¢0 7N, 23 5.°
te 6N, 1 25 hr or less.

% Fetedon s scale of 1 to 5t 5 = no awakenings, 831, 3 2 2o0r 3, 2z 4 or &,

1 2 6 or more.,

Rated on a scale of D or 1: 1

** Rated on 2 scale of 1 to 5: 5
1 3 no slesp.

Tt Rated on & scale of 1 to &4: 4 =z excellent, 3 s good, 2 = fair, 1 = poor.

no, 0 = yes.
excellant, & = good, 3 3 Feir, 2 = poor,

SCHERING CORPORATION 2acE
BLOOMFIELD. NEw JERSEY 07003 \
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Cbjective: tTo assess safety anc efficacy ¢i 15 mg quazepam &) vs
placebc in cut—patient insemniacs, 2S cererminec by c&ily patrienT
res and the investigatcr's glcbal evalugticn at The

sleep questionnail
end ¢f the stucy.

‘Desicné 'ran&cmizeo,'ccublé-blind, parallel-grcups.“ccnsrsting ct =
3-night single=blinc placebc baseiine phase anc & S=nignT
doubie=blind treatment phase.

Measurements: Respcnses for items 1 1¢ 5 were scorec cn én
increzsing scale with hignes? numters always inCicaTing mcsT
favorable responses, i.e., better sleep. Safety wes gevzluatec us'n
items 6, 7, anc 8 on the c2ily post-steep questionnzires anc The
results of PE, ECG and is&b Tests.

Results: : , j//"

Three investigators used a common protocol

involving 135 outpatients. 's stuCy was Termingtes

after 14 months because cnly 37 peTienTs hac Deen empanelec &rne TrE
investigater cculd not ccmplete the sTucy in 2 regscragcle lengTn &° :
+ime. Nc statisticaily significenT resuits were CLTEIiNEG SR TRE |
efficacy measures. \

it

, gifferenzes between w19 anc
placebo on TST were not statistically significant. 1> incucec siéep
mcre quickly than placebo and +here were fower nccturnil éwekenings. 4
(Table 4).

Pztients in quazepam group Urcppes cut tLecsuse of
treatment failure, 2nd patient " on placebo. '

&

. Gifferences between (15 &nc
placebo were not significant in regaras to TST anu sleep latency.
Signiticant gifferences in faver of 15 were observed in 3/4 nights
with respect tc nocturnal awaskenings (Table 4). Daytime scmnclence
was repcrtec by 7 patients on Q15 zno & on flacebo (p > .20).

Twe acdditional investigztors used the same short=term protocc!
comparing ¢15 vs pilaceto { In c's
. _ there were nc statistically significant
differences between (15 and placebo in regaras to eftficacy. Fetient
reportec miid nervousness.
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Table 3. Mear Value® for Items 1 td 5 and Item © on the Patients’ Pastslces Tuest:ica.
aaires for All Eishit Study Niehts ang for te Overall Treatrert Per:sg.e

Baseline Nights Treatment Nients
1 2 3 ) 5 é 7 2 Cverall
3lse Induction “imet
Quazepan .8 32 3. 3.7 38 35 3% 13§ 37
Placsdo 33 3.8 Y 3.7 M8 38 32 3.8 3.6
"p" NSD NSO NSO NSD NSO NSD .10 NSO NED
Totzl Sleeo Time§ - : - . - - - -
Quazepan 2119 2.0 3.1 30 30 3t oD 3.0
Placedo .4 2.3 2.8 2.7 2.9 .9 2.6 2.7 2.8
I NSO NSO ¢.10 NSO NSD NSD  NSD  NSD NED

Nacturnel Awakeninast

Quazepanm 3.2 32 3a 4.0 3.9 38 64,0 4.9 4.0
Placsbs 2.8 2.8 3.2 3.2 34 3.6 2 3.3 3.4
upe NSD NSD NSD <.0% <10 NSD <.01 <.01 <.
Early Horning Awskeningd ,
Quazepan 0.4 0.4 0.4 0.6 0.7 0.8 0.8 0.8 0.8
Placebo 0.5 0.6 0.5 0.6 0.5 0.7 0.6 0.5 0.6
npw NSD <.10 NSD NSD NSD  NSD <.05 <.D1 <.0%
Sleen Qualibyew
Quazepan .7 2.6 2.9 J.6 35 3.3 38 3¢ 3.7
Placedo 2.6 2.7 3. .1 3.7 3.2 30 2.3 3.0
b NSD NSD N 03 NSD <.0t <.01 <.01 <.01
Ratino of Medicationtt
Quazepas t.7. 1.6 1.7 2.6 2.6 2.7 w8 2.7 2.7
Placsbo 1.8 1.8 1% «.0 2.2 2.3 2.0 2.0 2.1
upe NED NSO NSD 01 NSD <,05 <,01 «<.Df <.

® "P" is the probability of no difference.betwsen the groups. NSD z o significent
diffarence.

T Rated on s acale of 1 to 5t 5 2 0 to 15 min, & = 16 to 30 min, 3 = 31 to 45 mun,

"2 % 46 to 60 min, 1 = Y60 min.

§ Retedon s scaleof 1t05: S2>8hr,a=z7.%8hnr, 3 s &1 to 7 hr, 2 = 5.1
toé6hr, 1 5 5 hr or jess.

1 Rated on a scale of 1 to 5: §
1 = 6 or more.

¢ Reted on s scale of O or 1: 12 no, O = yes.

** Rated on 8 scale of 1 to 5: 5 = excellent, & = good, 3 = fair, 2 =z poar,
1 =2 no sleep.

Tt Rated on a scale of 1 to 4: 4 s excellent, 3 s good, 2 = fair, 1 = poor.

no swakenings, 4 = 1, 3 = 2 or J, 2= 4 or §,

SCHERING CORPORATION sack
BLOOMFIELD. NEW JERSEY 37003
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Tabls 4. Mean Values for Items 1 to 5 and Item 9 on the Patients’ Postslewp Ciessicr.
naires for All Eioht Studv Nients and for the Overall Treatmwnt Deprsac. s

2
|

Baseline Nighta ’ Treat»ent “Vights
1 2 3 3 S 6 7 3 Coeral.
Sieeo Induction Timet
Quazepam 2.6 2.9 3.3 3.7 038 3.7 39 37 3.7 3
Placebo 2.6 2.7 2.8 +2.8 2.9 2.9 3.0 3.0 2.9
npw HSD NSD NSD <.05 NS <,05 <.10 <.10  <.0% ;
Total Sleep Time§ s : - - - -,
Quazepam - 2.2 2.4 2.8 3.2 732 3.3 33 3. 3.2
Placebo 2.3 2.2 2.5 2,7 2.5 2.8 2.8 2.8 2.7
"po NS NSO NSO NSD <.05 NSD NSO NSD  <.0%
Nocturnal Awakeninagsq .o -
Quazepan 3.2 3.2 3.4 3.8 3.7 39 39 3.6 1.8
Placebo 3.1 3.1 3.3 J.ooN3 33 %A Y 3.4
npn NSD NSD NSD <.10 <. 10 <.05 NSD NSD <.05
Enlz Nornim Aulkeﬂig -
Quazepea 0.7 0.6 0.6 6.7 0.7 0.7 0.6 0.6 0.7
Placebo 0.5 0.4 0.4 0.6 0.6 0.5 0.6 0.7 0.6 =
"pn NSD NSD NSD NSD NSD NSO NSO NS NSD
Sleep Quality*e
Quazepan 2.8 2,9 3.2 3.8 3.7 3.7 3.9 3. 3.7 N
Placedo 3.1 2.9 3. 3.2 34 3.3 3.5 3.3 1.3 '
npw NSO NSD N .01 <05 NSD NSO NSD  <.0S \
3
Rating of Medicationtt
Quazepan 1.8 2.2 2.2 2.7 - 27 2.8 2.6 2.7 ‘
Placebo 2.1 1.8 2.1 2.2 2.2 2.1 2.3 2.4 2.2
npa NSD NSD NSD <05 <.08 01 NED NSO <.

* "P® is the probability af no’ difference between the grouds. ASD = m signaficant
differsrce.

T Rated on ascale of 1 to 5t 530 to 15 min, 4 3 16 to 30 ®in, 3 = 31 to 45 min,
2 s 86 to £0 min, 1 2 560 min. N

§ Rated onascaleof 1to 5t Sz>"hr,427.1t08h, 3 =6.1¢t07 hr, 2 2 5.1
toé hey 125 hr or less,

Y Rated on a scale of 1to 5: 5 2 no awakenings, 4 2 1, 32 2 or J, 22405
1 2 6 or more.

# Rated on s acale of O or 1t 9

** Rated on @ scale of ! to 51 §
1 = no sleep.

TT Reted on & acals of 1 to 4: &

no, 0 = yes.
sxcsllent, &4 s good, J = fair, 2 = poor,

excellent, 3 s good, 2 = fair, ! = posr.

SCHERING CORPCRATION AacE
SLOOMFIELD. NEW JERSEY 07003
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. » TREre »ére nC siznhrizens %

aifterences betwean (15 arc placedc, »iTh “Re excepTicr ¢! & mar,irc: ¥
citference for TST on the tiftn night «p<C.10). nhereas 7 zatients 4

. o

on G153 repcrtec daytime scmnclence, cniy cne cic on placets ta2.02) ?

Patient Feported acncrra! cecrcinaticn, anc patient 3

repcrtec gizziness. 4

3

Two short=term stucies in inpatients, ccmpering & 15 mg vs placesc
were carrieg out unger protoco:

dic en &-night (3 nignTs, single-dbling; 5 nignrs,
couble~pling), parallel=-grcup stucy in 56 in=patients wiTnCrewing
from chronic alconolism. The results were ncY stztisticzlly
signficant for any of the effececy items cn tne 5& patients' slesd
quesTionnaire (Table ¢). - The patejnts showec less morning alertness
in the (!5 group ccmpareag tc the placebo group (p=.C2) (Taple ), -
Patient = c.i ¢13 reportec cry mouth.znc petient 5395, z rasn en -
placebo.

Only hespitelized patients entered ey

T This stuoy was terminzted prematurely teceéuse

5 was unable tc enrol! the requirec number cf peTeints in &
reascnable length of time. Two patients on @15 experiences AR: ! //”"

wes groggy and #3 was drowsy. Patlent #Z on placebo hau nightmeres \
on study day 3. :

D. Sincle=ccse Stucies in Pres.rcicel Pztients:

Four studies oo ) were L
done comparing the efficacy ana safety of ¢ 3C mg anc 15 mg vs %
placebo, In hospitalized patients scheduieo fcr elective surgery cn a
the following day. Data were ccliectec primarily frem cuesticnnzires

and patient interviews. ¢
4
Objective: to assess hypneric activity ano.safety.of 30 mg quezejem .

vs. placebo when administerec at begtime to hospitalizec patients
scheguled for elective surgery the next morning.

Design: double=blind paralle! groups. The patients tcck eitner Q30 '
or placebo at 10:00 p.m. on the night before elective surgery.

Patient could request remecication (with safe ang effective

hypnetic), if not asleep within 2 hrs. In the morning, tefcre zny

pre-cp medications, the investigatcr acministered a patient

Questionnzire.
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Table 2. Msan Values for Items 1 to $ and Item 9 on ihe Patients’ Postsieso Cuesticr-
neires for A1l Eioht Studv Nichts ard for the Overall Teeat ~ent Ppeiga o

Baseline Nichts Trest=snt Nionts
1 2 b C 3 5 é ? 9 Overall
Sleep Induction Timet
Quazepam b 75 I 70 I I 33 A5 2 s 3 3.4
Placsbo 31 3.2 3.2 3.6 3.7 371 3.7 8 3.7
"pw NSD NSD NSO NSD NSD <.10 NSD NSO NSD
Total Sleep Time§ . : i - _ - -
Guazepem - 2.8 )0 2.8 2.9 3.1 3.0 3.2 3.5 1.2 ‘
Placebo 2.6 2.9 2.9 3.0 3.2 3.2 3.2 3
npn : NSD NSO N NSD NSD NSD NSD NSO ~ NSD
Nocturnal Awakenimost oo -
Quazepam J.6 3.8 3.8 3.6 37 3.7 38 3.8 3.7
Placebo . J.4 3.7 3 1.8 3.6 3.6 3.9 3.7 3.7
"pn NSD N N NSD NSD MDD N NSD NED
Early Morning Awakeningd
Quazepan 0.7 0.8 0.8 0. 0.8 0.8 0.8 0.9 0.9 o~
Placsbo . 0.7 09 0.6 0.9 0.8 0.9 0.8 0.9 0.9 N
“pe NSO NS  NSD NSD NSD NSO wNSD NSD NSD
Sleen Qualityer
Quazepem 3.5 3.7 37 3.6 38 36 37 37 3.7
Placebo 3.5 3.6 3.6 3. L9 .7 3.9 .9 3.3 ,
i NSO NSO NS NSO NSO N NSD NSD NSD t
¥
Rating of Medicationtt ;
Quazepam 2.7 2.6 2.8 2.6 2.9 2.6 2.8 2.8 2.7
Placeto 2.5 2.5 2.8 .9 3.0 2.8 31 2.8 2.9
npn NSD NSO NSO NSD NSO NSO NSD NED NED ‘

* "P" is the prodbability of no difference detween the groups. NSO =z no significant :
difference. ] B . , i
t Rated on ascale of 1 to 521 52 0 to 15 min, &4 s 16 to 30 ein, 3 = 31 to 45 min,
2 s 46 to 60 min, 1 3 260 min. .
§ Rated on mecale of 1 to5: S5a3>8nhr, 82 7.1to8hr, 326,280 7 hr, 2 2 5.1 |
toéd hr, 135 hr or less. .
1 Rated on a scale of 1 to 52 5 3 no awakenings, 4 21, J 2 20r 3, 2 2 4 or 5,
1 = 6§ or more.
# Rated on s scale of O or 1: 1
*+ Rated on & scale of 1 to 5: 5
1 z no alaep,
tT Ratsd cn a scales of 1 to &4: ¢4

ng, 0 = yes.
sxcellent, 4 = good, 3 = farr, 2 =z paor,

excellent, J =z qood, 2 = faur, 1 3 poor.

SCHERING CORPORATION . sast
BLOOMFIELD, NEW JERSEY 07002



for All Eight Study Nights and for the Overall Traatment Pericd.®

Table 3. Mewn Values for Items 6, 7, and 8 on the Patients' Postsleep Uuestionnui:ss

Baselimne Niohts

Teeatment Niconhts

1 2 3 b é 7 8 Overall
Ease of Awakening?
Quazepan 3.00 30 2.8 2.7 2.7 Y 2.7 2.7 2.7
Plascebo 3.0 30 3O 2.9 2.8 2.9 2.9 2.9 2.9
upe ND N NSD ND N NS NS NSD NS
Mornirg Alectness$
Quazepam 2.9 2.8 2.9 2.6 2.7 2.7 2.8 2.7 2.7
Placebo 3.1 2.8 2.8 3.1 2.9 3.0 2.8 2.9 2.9
b NSO NSO NSD .05 NSO KD NSO XD <.0%
Nightmarest
Quazepam 1.0 0.9 . .0 1.0 1.0 1.0 0.9 1.0
Placeco 1.0 1.0 . .0 1.0 1.0 1.0 1.0 1.0
wpw NSD NSD NSD NSO NSO NSD NSO NSO NSO

* "P* is the probability of no diffetence between the groups.

dafferencs.

T Ratesd on a scale of 1 to 4:

1 2 wath much dafficulty.

§ Rated on & scals of 1 to 4:

% Rated on s.scale of 0 or 1:

NED =z no sagnificant
4 = very sasily, 3 = pesily, 2 = with di'F!zculty.
& 3 wide aweks and fully alert, 3 z alert but not st

penk, 2 = a little drowsy, 1 = very drowsy.
12nm, 0z yes,

Wl p——
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Results:

) » 51 paTients received iU, an. 2 !
placebo. 2731 con Q30 receivec remeciczticn =»iTn & stancarc hygnetic, !
and 5 of the remaining 29 tcck lenger than 2 hrs to fzll esleep; :
therefore, treatment was consicered a failure in these 7/31 nztiente

on Q30. Treatment was rated a success fer <3 patients cn (3v. in

the placebo group, 1Q0/30 patients receivec remecicaticn, 6 ¢f the

remaining 20 tcck longer than 2 hrs to fall asieep; treatment nes

considerea & failure in 16/30 patients.

Among the 4% patients who were not remecicatec (<5 c¢n 30 anc U ¢n
placebc), the difference in sleep inouction Time between the 2 Groups
was not statistically significant (p=.26). -

, » 23 patients receivec (3G anc 33
placebo. 13/33 on Q30 neeqea remedication with a stancara hypnctic
and were considered treatment feilures. The remzining <0 pztients
fell asleep within Z hrs anc were consigerec successful. In tre
placebo group, 15/33 needea remedicaticn anag were ccnsiagerea
failures. Of the remaining 16 patients, 7 tcck lenger than z hrs to /”'
fall asieep and were also regarded as failures. Thus, *he success \
rate of (3G was higher than placebo (1% for (30 vs 253 placebc).

Ameng the 38 patients who were not remegdicatec (20 en (30 vs ¢
placebo), these on quazepam fell asleep more cuickly (p < .L1).

) ), the seme L
protocol Is used, except that the patients are given guazepam 15 mg *
inzread of 30 mg. 7/3C on (13 neeced remecication with & stancarc
hyonotic ang were consicerea &s treatment failures. Uf The remzining . .
23 patejnts, 6 took longer than 2 hrs to fall 2sleep, anc were ratéc |
as failures. In tne placebo greup, 11/25 neecea remecication znc
€/16 tock icnger than Z hrs to fazil asleep; trus, 17 were regzrcec es
tailures. Treatment was successtul for 355 on (15 anc 2%» on , _
placebo; the qifference between the groups was not significant :
{p=.35,. ' . . : -

. . -

In this single=-cose study, 10 hospitzlizec patients receivec
quazepam 15 mg, ©30, fiunltrazepem 1 mg, Fimg, or placebc orally on
the night before elective surgery. There were 20 patients in each
group, whose data were evaluable for btoth etficacy ana safety.

Flunitrazepam (Rohypnol) & long-acting (+1/¢=10=20 hrs) hypnctic, is
not marketed in +he U.S. This is ancther benzodiazepine where there
Is accumylation of the arug during a2ily acninistration. .



Cerments: Guazepam 30 mg taker cn the night tefcre
Ly 04 hospiTelized patients, was mere eiffective nen
However, quazepam 13 mg taxan by 30 paticnts ci¢ neT &
significant resuits.

Long-Term (1Z~week) Clinical Safety Stucies:

Eight Investigators cencucted this ld4-veek (12 weeks acubie=-c!ing
treatment, follcwed by 2 weeks single=niing pizcese) trigzl compering
The satety cf quazepam 20 mg vs. flurazepam 30 mS, iN CuvoaTients
with chronic insomnid. Uzta were ccllectec oy Tre tcl caing
investigators anc subsequently poolec.

Ob jectiver multicentric study to evaluzte safety ¢f (iC vs.
flurazzepam 3U mg curing 12 weeks ct TreztmenT a2nc to icentify AR thzt
might arise from inzpprepriate long~term use.

Cesien: acut le~bling¢, rancemizec, unbzlance pereltel=groucs ceziio,
wiTh two=thirds of patients receiving ¢3C. Luring weeks 1 tc 1.,
patients took 2ssignec treztment; placete withcrawal in sincle=clinc

tashion curing weeks 13 &ng .14 (see Table . |¥ p. 14).

Visit 1: screening: histcry, FE, cphthzlimclcgic, vitel sigrs,
TZoTeas ECC, lab tasts. ’

Visit 2: within 10 days for vital signs, trief neurcicgica! exar.
Mecicstion dispenseg ftcr first Z weeks.

Visits 3,4,5,€6 & 7: scheduled tc return &t enc cf weeks 2, 4, %, 1z,
ana 14,

ACR repcrtec &t visits 3 tc 7, anc prn by phcne.

Lab tests: monthly at visits 4, 5 ena 6.

Repeat eye exam anc ECG &t visit ¢,

'
R
P
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Iable 1. Schodule of Fvents in Long-term Safely Study ©79-041 Mith Eight Tnvestiqalors,

Vioit 1 Viait 2 Vieit 3. Vislt & Viait S VisitL 6° Visit 7
(Screen) (Pretr =l) (Week 2)  (Week &)  (Week B) “(Week 12)  (Week 14)

Medicsl History X - - - - - -
Phyaicel Exsmination X - - - - X, X
YVita) Signa X X X X | X X
Aghtha)molngic Examinatlon X - - - - X 1
ficler Neurnlogic Exmminst jon X  § X X X X X
Clectrocerdiogram X - - - - X, b
{Laboratory Tests X - - X X X 1
Advaree [xpurience Reporis® - - X X X X X
Acceptsnce of Treetmonts i

Patient Rating - - X X X | § X

Inveat fqotor Ret ing - - X X X X -
Dispense Medicot lont '

Ative Treatment - X X X X - -

Plsccho . ~ - - - - X . -

»

* Nr any Lime Lhiut 8 patient discont imed trentment,
t Performed sgain A0 results ot previous visit were differenl from results ot screening visit 'in a c)inicsd)y

significent way,
§ Adverse expetiences could slsu e reported any time lutween viaite that was peceasnry, .



Resyults:

3E) patients were enrcliec ty & investicatcrs (254 on (30 anc 127 or
F3C). No catz exists fcr 1Z partients (lceT v¢ felicm=cr 7-’
there were evaluzble cata fer 3¢5 pzTients (247 on § eme 12
Table Z shows tre cistributizn cf'pa?Ien?s ameng The & nvest
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There were 137 men arnd 232 wcmen; ages rzngec form 1€ Tc o6 yrs wTn &
mean of 48 yrs. Cermographic cetz fer 3€9 paTients are srescrtes in
Table 3. Tatle 4 presenvs inscrmnia cnarzcterist cs. Tetie = ~r =~
S presents distributicn cf.patTients by rgascm &nc Zime ot- - -
cropcut. ' ]

Teble /7”2 presents the aistritution of cropcuts by incivicuzl
investigators and the reascn fcr cropping cut (ALk cr TrezTrer<
tailure). Seventy patients crcppec Cut beczuse ¢f ALR, 2 t:ilu, in
the quazepam group ano 16 (14.7%) in the flurazepanm ¢reup (.07,

Repcrtea ALR:

Cf the 447 patients who I 'can treatment with Guazepem, 111 (46,52) P
aropped out; In the flura.epam greup, 4z (4. 42) ot Tne 122 croppec RN
cut (p=.G54). ‘

Ne. Patients Reportinc Scecific ALR Luring Treztrent

Quezeper Flurezezer ;
{N=247) WhElZa \
Daytime scmnolence 85 (34%) 41 (343%) g
Hypckingsia 45 (1&%) <! \17%)
Ataxia 35 (14%) 11 (S%) ‘
Confusicn 18 (74) 7 (€%)
Cizziness 14 (%) € (Sk)
Cepressicn 12 (5%) & ()

The incidence of ADR gio nct aiffer significantly In tre Twc
treatment Croups. * o ' -

Clinicelliy signiticant events occurred in the following patients:

&2 male patient lbcrn &4/15/21),
heving a 20 yr history of asthma, cied on 6/%/80. Tnis patient
entered the study on 5/5/80, ano had completea 1z weeks of quzzepem
30 mg. ke cdied during &r acute attack of asthmz in The first wéer ¢t
placebo withdrawal (wk 12).
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Table 2, OCisposition of Fatients by Investiastor anc by
Treatment Grouy (QaCuszepam and Fzf'yrazepam) .

liumber of Parients

Enpaneled®. £valustec —

Q F 0 F

40 20 AD 20

a1 20 41 20

49 23 43 22

b3 1€ Jo 16

17 8 17 7

» 18 by 17

23 12 23 12

14 9 16 A

254 127 7 122

. 381 369
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Teable 3, Sumarv of Demooraonié Daty.*

Tregtnent Growo
Quazecam Flurszepam

N, of Patients Trested 247 422

£ue in Years

¥3 4 1

21t X 3 17 -
31 to 40 81 35
41 tg %0 | s 3
$1 to 60 66 1A
>60 3 1

5= ‘ A

nale 94 al
female 153 79

Race }
white 29 114 (4.1
black 13 é &
other 4 1 4
not specified 1 1

W

* Thare was nc significant difference be®.<¢iii the :
qroups (P>.10). ] ' ‘ -

X P - -

SCHERING CORPORATION sact \
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Table 4, Distziby .icn of Patients in Each Treatment Croup by

Insomnis Chorscteristics and Historv,e

Flurazecam

‘Quazeoam
Severity of Insomnia i i
mild . 4
moderste . 11%
severe 127
Tyre of Insumnia
acute b
sporadic r{
chronie 216
Duration of Inscmnis
"y ap 67
“ v 2 years &6
2 %0 5 yesrs 41
>5 years 7
Number of Enigsodes per Week
m
<a 25
S 40
é 31
7 150

R

o

10
109

38
N
19
32

11
17
17
76

* There was o significant difference betwesn the Qroups

(P>.10),

By 1Rt e s e

v
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TASLZ 3
A LONG-TERM CLINICAL STUDY OF SCH 16134 IN OQUTPATIENTS WITH INSTWzA
Distribution of Patients by Reason and Time of Drepous

' Time {n Weeks
Reason Treatment

for Dropout Group L2 >2=4 >4-8 >8-12 >12 Total
Adverse Cuazepam 21 & 14 - S g 48
Reactlions Flurazepam g8 .5 3 . -1 - 9 - 177
Treatment - Quazepam | 2 3 2 2 1@
Fallure Flurazepam @ 3 9 ) 1 &
Cther Quazepam S 7 14 8 11 49
Flurazepam ] 4 ) 3 4 21
Total Quazepam . 31 17 k)| 15 13 187 /(
o Flurazepam 14 12 7 4 s 2 '
:
|
W“j\
SCHERING CORPORATION sesx

BLOOMFIELD. NEW JERSEY 07003 \



woeFonl e . . \ N T,. - ‘
. Dropouts - Double-Blind Phesa (30 mg Quazepam) 12-waek study
. Investi- - .
gafor 0 F ¢ F O F Q F 0 f 0
No.pa- 40 20 41 20 45 22 30 16 17 7 37
tients
Reason:
Adverse 10 2 16 4 5 5 8 1 2 2 4
. reactions
Treatment 3 - 2 2 2 - - 1 - == 2
fallure
Other ] - 5 2 14 8 9 3 6 2 3
Total 14 2 25 8 21 13 17 5 8 4 9
e .
n Quazepom Flurazapam
247 122
Total 11 ‘ 42
Uropouts 44 .9% 34 .49
Due to ADR 52 18
y4} 4 14./%
NDA 18-1708
Quazepam

T LTy

" — .
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wsuai hallucinaticns anc severe aTexia, weann@ss, 22nfudicn afg
disorientaticon, dizziness, anc caytime scmnolenze zter Z ~eeks cn

quazepam 30 mg (5/12-26, 19&1), After stapbing the megicaticn, 2ll her
symptcms abated and no resigual effecTs were ncrec.

L]

....... Parient No. £., & pcstericr
subcapSu!er cafaracf (CD) was ncted &1 the pcst=s$T.Cy cpnThelmelicgic exz
after 12 weeks of quazepam 30 mg, In a 4B~yr oig ma2le patient. A
pre~study eye exam had been repcrted as normal.
found'no causal relationship to the medication taken {1/1/81).

Labcrafccy Tes?s.

Table /Y (Yol. 1 55; p. 32 summar!zes the resulrs fer nine selectec
tests, including Indicators of renail and hepatic f.action. For each tesr,
the table shows mean pre-treatment anc post-treatment values, ang the
number ot patients whose post-treatment values incrgzseQ or cecreasec frem
baseline, stratified by percentage ranges. The resyiTs were ,uCgec TC Le
clinically signflicant In 3 quazepam~treated patienTs ana cne
flurazepam-?reafeo patient; These resuilts are brieily Giscussea in

Table /< (Vol. 1.58; p. 34).

3 4t=yr old wcmen -
with no previous history of |lver disease, haa Increases !n SLCT and SCPT Vel
at weeks 4 and 8 of treatment with quazepam 30 mg. At the weex & visiT,
the patient repcorted pain and fullness in the RUG «f the zbcomen, but the
liver was nct paipable. Treatment was ciscontinue:z ¢t this Time. Levels
of SGOT and SGPT, along with values fcr alkaline presphetase (alk phes)

and tctal bilirubin, ere shewn telew (with nerme! rangesi: :
SGOT SGPT alk phes  Teval Biti g
(14=-40) = 14=75) (12=37) (C.4=1,4) i
Screening . - &5~ ———-. 65 3 —L.7
wk 4 52 89 z4 C.5 |
wk 8 61 Mo 25 C.2
(follcw=up)
after 2 wks 47 38 16 G.2 ‘
after 4 wks 79 118 ] 23 C.s :
after 7 wks 46 76 22 C.&
. stztes that the patlent is well 2ne reports no symptoms. he ,
belleves that the increase in SGOT ang SCPT was relzteo To Guazepam S
administration, but ¢id not rule out the possibiliTy ot anctner uspecified
cause.

ECG 2nc Vital Sions:

No clinically signficant change was observec in tre ECC's ang vital sigas,
Including heart rate and BP.
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snd Percentege Changes From Bsseline.

Ysble 11, Swmmarization of Results from Nine Selected Lohoratory Teste: Heen <-_5.n Before and After Trestment,

.

LI s -—

Hean Valuoe Number of Petinnts With Parcent Chennes !
Semple After Decreases of Chanqges Incrosses of '
Lshorstory Vests Groip Slze  Beselinn Trestment 255 to 1003 Within 25% 25X to 993 2 1% ‘
o
!
Hopoqlobin Level Q 29 14,7 14,5 1 2)5 1 0 :
f 122 14.5 ") 0 1722 0 o Pu\
Homatocr it Q 297 3.3 A9 1 236 0 0 X
F 22 43.0 62.0 0 122 D o
Total White Blood Cell Comt 0 20 7.4 1.2 25 (11%) 190 (80%) 22 ( 9%) 0 ‘e
F 122 7.4 7.} 8 ( &%) 102 (84%) 1" ( %) 1 (1%
Blood Ures Nitrogen (BUN) qQ 239 14.0 13.9 30 (1)%) 170 (M%) X (15%) Y ( 1%) .
F 122 14,0 13.9 1a (12%) 92 (75%) 15 (12%) 1 (1%)
Crestinine 0 230 1.10 1.09 38 (14%) 179 (152) 20 ( 9%) s ( 2%) w/
F 122 0.99 1.03 b Sun-“ 90 (74%) 14 (12%) 3 ( 2%)
Totel 811irubin . Q 238 0.56 0.50 57 (24%) 117 (49%) $s (23%) 9 ( 4%) _
3 122 0.50 0.49 29 (24%) 65 (54%) 23 (19%) 6 (%) -
Alkaline Phoaphatees 0 238 51.7 st.5 19 ( B%) 196 (82%) 19 ( B%) (2% Y,
F 122 5.0 $3.7 16 (13%) % {19%) 8 ( &%) 2 ( 22)
Serum Clutamic Dusloscet ic 0 238 20.8 22.5 a9 (21%) 133 (56%) A3 (18%) 13 ¢ s%)
Trenseminese (SGOT) F 120 m.7 19.6 25 (21%) 75 :.__3 16 (13%) a (%)
Sorum Glutamic Pyruvic 1] r3 ¥ 32,2 26.8 54 (23%) 1ns (49%) 51 (21%) 17 ( )
Tranasminase (SGPT) F 120 73,3 22.5 30 (25%) 6N {5ir) 25 (21%) 5 ( 4%)
, ~
L.
N,
. e f
] /c
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Teble 12. Petients With Clinically Significsnt lncressns From Reseline in Lehorstory Tests,

Invest igetor Pat lont Luboratory Values

Cosmants : :

QIAIEPAM CRDVP:

8 SCOT (14-40) rose from 25 st beseline to 61 et week &

(4B yrs  snd 79 at week 8 when Lrostmert wes discontinued.
fomale) SGPY (14-75) rose from 65 to 89 to 110 st the vame time.
Total bllirubin and eliksline phosphatese ware within normsl

Hmits,
" . SGOT (5-21) rose from 23 ot haseline to 396 ot week 10
(31 yre SGPY (2-28) roes from 16 to 848, snd BAN (5-20) rose from
ssle) 11 to 24 at the sswme time. Treatment wes discontinued.

Totsl bilirubin, alkeline phosphstase, end creelinine
wers within normal fimits,

Bremner Y SGPT (4-25) rose from 35 et besaline to 120 et week 4

(39 yrs _ and waa 108 at week 5 vhien Lrestmont was discont inued.
wale) | SFOT (5-26) aleo rose from 20 st bsseline to 60 el week )

ond wun JA at week 5. Alkaline phosphstese {(16-70)
incrensed from 65 to B2 el week & and waa 77 at week 5,
Total bhillrubin was within normal limits.

FLURAZEPAH GROUP:

19 SGPT (0-46) rone from 26 at bnseline to 154 two works efter
(4B yre trentment was discont irmusd during wesk 3 (becwuso of
fomale) intercurrent Lliness). 0T (0-41) fncreased fram 35 to 56

end alkoline phosphataun (IN-115) wae wp from 95 to 168,
Toinl bidirubin wos within normal limite.

" more dotaile,

" tiver palpsbls nnd tender. Putiont

Investigstor snd project physicien
sttributed jncreses in SCOT and
SGPT to trastavnt., Ses text for

- w.
T A e—w .

<

. — a—

,admnitted self-adainistering
intravenous drugs with noneterile
noedle end eyrinme. Specisliznd T
Johorstory lests fndicetad non A,

non B type hepntitis. Ffatient ﬂ. '
recoveted fully efter trootecit for //u. ’
. hepat itia. Not sttribuled to '
trestment .

Pat fent has a history of alcrhn)lom
o simitted to drinking dum g thn
study, Ahbnormalftiea nol atiributed

to treatment., C

| Potient tind Leen in lonpitel far two
wouka for treatmant of arthiitin,
owd hod recelved mony twnperit heid
seoncomitant medicot jons,
Aormal it les st attriluded to
treadmentl wilh ntisly diog,

! P

e e Ak e e e e g ma T R .
- .. - - - - [
- . . . -



I1. Stucies in Geriatric Patients = Quazepam 15 rc

A, Shert=term (5 nichte) Clinical tfficzacv:

2. Investigater:
(internist)

B ]

glirg)

b. Subjects: 63/7C (7 crepped cut curing slece
[ Sy’

:C_ Ces n’ T
evaluateéc for safety (31 cn g, 3< ¢n P, 7783 (v SGoécTs ril
protccc| ceviaticns) were evaluetec for etficad VI W, &IFL.

Ages 60 or over; ali -subjects haa at least z compleints
(difficulty falling asleep, fregquent gnckenings, less Tnan L re-.
TST). .

c. Results: for the cverall treatment perice, cnly 15T, <l
quality, anc patient rating of mecication were stetistice
signficant (p <.01) in taver of 13 ps placesc.

cyRT

3. Investigater:
b. Subjects: €0 (30 on G, 3C cn F); mecian 2ce O

c. Results: G 15 mg incucec sleep more Quickiy Then L lEZELC,
maintzinec sleep longer anc procuced & better Guality ct sleep.
Deytime somnolence was repcrtec by 12=quazepam trezTec pETienTs
and by 3 on plzcebo.

2, Investigator:
b. Subjects: €0 (31 on G, 25 o. P); median ege 71

c. Results: a high placeﬁb response was evicent in the petients'
giobal evaluations; only one patient in the placebec grouf raveg
therzpy pocr.

Cemments:

0f the 3 short-term (5 nights), ccuble=dbling, plecetc=ccntroliead
studies, comparing the efficacy ct quazepam 15 mg ws placeto, in
geriatric inscmniacs, only the sTucy by ) g
scceptable; 15 Increased TST significantly better than placebc.
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B. Lenec=term (14=nicntg) Clinicz!l Safetv cf wuarsn=r 15 ms v &, r=
1S re

a. Subjects: 10U) patients were enrcllea by the 3 investigarters

on G 15 mg, 50 on F 15 mg). There were 32 nen &nc &5 wcrmen;
aces rancec¢ from 62=87 yrs.

b. Results: -overall incicences cf CrcpLuts were nCT signifi
different betweer the Z groups (p > ;10 /81 in gque:
group and 4/5C in flurazepam group. OUne quazepam ang -2
flurazepam patients crcpped cut beczuse cf AlLRs,

The number ctf patients repcrting Treatrent reigTec rAn 2re Sical
in Tables 7 (p. 21) a2na & (p.22).

15 patients reportec new AR quring (1 wk) placebe witncerenel;
11/15 were recurrences of inscmnig. Three Guezepem paTienTe

repcrted nauseg, &ncrexiz and confuslon. AbrupT Giscentinuaticn //"'
ct quazepzm was not associated with a withcrawzl phencmenon. hY
Comments:
Three investigators stuciec 101 geriatric inscmniecs in & rencimized /
ccuble==linc clinical trial. AT tne erc ¢f Z wes~s TrgeTrsny, o
(37/51) of quazepam pztients anc €41 (42/2C) cf flurazepem peTienTs
&,
l'.

rated treztment as satisfactory (p=.15).

C. Effects ¢f Treatment cn hkemery &nc fgx;hcmcrcr Ferfcrmance in
Gerlatric Inscmniacs (in voiume 1.67) 4

a. Subjects: 48 patients were enroilec by 3 investigerors: e e
Q15 mg, 17 on F 15 mg, ano 15 cn placetc. Ages rangec frem
€4=86 yrs. .

b Resuits:

Efticacy: effects cn sleep latency ang ana-TST (EEG). Bern 15
anc F15 were significantiy supericr 1o placebc (pL.LE) with
respect tc improvement frcm taseline in TST cn ficsT nignt ¢t
treztment. Ncne of the aifferences in sieep latency were
significant.
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NSE 12-T0E
FovenameTor 2e-40rvarc8 VA LETICNE welE S:i77 2l o ae s
a.m. anc «:20 2.m. Cn The c2ys fCllicwing €26h =/ 5T saers
sleep lab (screening &na a2ys 2, 3, % anc 18) =y means ci
fcliewing:
Wilkinscn Auditory Yigilance Test
4-part Carc-Sorting Test
Digit-symbc| substituticn enc cupying tes-
As seen from Table 3 (p. 47) no cecnsistent pat=ern wes
observed. In general, there was-nc cetericra~zr in tre
quazepam greoup. .
Safety: 23/46 repcrted cne cr ncre ~R: 17 ir . croup, ©
group anc 6 in placebo. Two patients in quazez:m greup
discontinued arug because of ACR: ’
Patient : &84 yr old wemen hac severe z-axi¢ &rs
scmnolence after night 3,
. Patient

atncrmal cocrcingticn eno scrnclence.

The most frequently reported ADRs were somnciesce,. fatigue ano

ataxia.

.
. -

CeyT:7TE

i tre
Ti.e

ir F

€0 yr old man experiencec z-exiez, cipicpie,

///'

Repcrts cf treatment-related ALR =erc sicnficantly \

(p £.05) higher in the Guzzepam group (8/1€) *-zn in ecivher cf

the other < groups (F=2/17; P=3/15].
Comments:

Three investigators

' CONCUCTEC Tnig
16=-day (1 cay place“vc baseline, 7 cays ooutle-:. ing trestmenTt, 7
cays placebc washout) trial cemparinc the effizzey, sefeTy anc

L

effects on psychomoter performance of & 15 mg =2 F 15 mg znc

placebc in 4 ceriatric outpatients, Pcst=Trez-ment Cbserveticn

revealec nc evicenge of withc¢rewa! in any pi~'z-7,

b41., Special Studies:

L Effects of Guezépem 15 mg 'anc 30 mg an: pentcterbital i -
mo and 150 mg vs placebo on CR functicn tin vol. 1.32J} of nezlithy

acults, .

Investicater:
[y
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Design:

Single oral doses of quazepam 15 mg and 3U mg, pentobarbital 5U and
150 mg and placebo were administerec to 5 healthy males, according to
a randomized, DB, Latin square design. Each subject receivea each of
the 5 treatments. Une dose was Given per week with at least 5-day
"washout" intervals. The effects of each arug on respiratory
function were measurea at baseline and at 1/2, 1, 4, 3, and 4 hrs
atter drug agministration, and on cardiac function at baseline anc at
45, 75, and 135 minutes after drug administration.

Results: Quazepam 30 mg produced slight respiratory cepression at 5
hrs.

There were no significant drug effects on the slope ct the
respiratory response curve. This study, in 5 healthy males, suggests
that clinically the respiratory and CV effects of quazepam and
pentobarbital, at the doses studled, are not significant.

C61-029-01: Secretion cf quazepam In breast milk.
Comments:

This s* y has been reviewed in the detailed review by the Livision
of Biopnarmaceutics (dated 4/26/83; pp 12 and 13). Four healthy,
ncn-pregnant lactating females (26-32 yrs) completed this study.
Each subject received a single oral 15 mg quazepam tabiet. Breast
milk end blood semples were anaityzed by gas chromatographic methods,
to determine levels of quazepam and its metabolites.

There is excretion of quazepam and its two major active metabolites
into breast milk. Through 48 hours following singie 15 mg dose
administraticn, total excretion of quazepam, Z-OxoQuazepam &nd
N-desalky!flurazepam in breast milk was only 0.113b of the
administered quazepam dose.




MDA 18-7C6  GQuazepan

Overall Evaluation:

Quazepam is a hypnotic agent which is related to flurazepam. It is a
T,4-benzodiazepine derivative containing a trifluorethy!, suifur, and aryl

group in the first, second, and fifth positions, respectively (refer to
structural formula).

Quazepan has an interesting metabolic and pharmacokinetic profile. Quazepan
is rapidly and well absorbed with peak plasma levels reached at’ approximatel,
2 hours; 2-oxoquazepam {a major metabolite) was rapidly formed with peak
plasma levels occurring at adout 4 hours. Both compounds declined in

comparable bijphasic patterns, with elimination half-:jves of approximately 4C
hours.

Following oral administration of 14c-quazepam in solution form, the drug is

rapidly and extensively absorbed, distiibuted, metabolized and slowly excreted
in the urine and feces over a 5-aay period.

The two major active Plasma metabolites are 2-0xoquazepam and
N-desalkylflurazepam. The latter is quazepam's major metabolite at steady
state and fdentical to that seen at steady state with flurazepam. In
geriatric patients, the elimination half-life of N-desalkylflurazepam is aboyt
twice that of young adults (t1/2=73 hours}, ‘

The following studies can be regarded as adequate and well~centrolled to
support the claims for substantia) evidence of relative safety and efficacy
for quazepam 15 mg tablets.

A. Objective studies: sleep lab studies which are considered by this
reviewer as furnishing substaniial evigence of the efficacy of
quazepam (15 mg) for short and intermediate-term use:

On the first drug night, {15 increased
TST,"and on the mean drug night Q15 decreased the number of
awakenings, decreased wake time after sleep onset and decreased
wake time in the last third of the night. On drug withdrawal,
there was no evidence of a rebound insomnia.

: After Qi5, sleep latency decreased from
57.3 minutes to 37.3 minutes, and there was no indication of
rebound insomniac during the 15-day withdrawal period.




I ' D

B. Subjective Studies (until the 1960's, these traditiunal clinical
trials were the only means of evaluating the safety and efficacy o+
hypnotic drugs. )}

Short-termm (5 night) quazepam 30 ma: in

. quazepanm
performed significantly (p<..05) better with respect to the
efficacy parameters (sleep induction time, TST, nocturnal
awakenings).

However, significantly more quazepam patients exgerienced
daytime somnolencé and less morning alertness than placebo
patients. .

Short-term (5 night), quazepam 15 mg: in K

. differences
between Q15 and placebo were not significant in regards to
TST. Q15 tnduced sleep more quickly than placebo ana there
were fewer nocturnal awakenings. In general, Q15 did not

perform as well (relative to placebo) a® Q3p with respect to
efficacy parameters.

However, Q15 showed fewer significant diffe?ences with respect
to morning alertness and daytime somnolence than Q3g.

Short-termm (5 night in gerjatric patients:

quazepam 15 mg increased TST significantly better
than placebo. \

Other Studies:

469C

Single-dose studies in presurgical patients:

quazepam 30 mg
was adninistered on the night before elective surgery. Tnese

studies yielded consistent results in favor of quazepam 3C mg
over placebo with respect to efficacy parameters. Similar
favorable results were not achieved by quazepam 15 ag

Ef f 015 and 030 v ] C ign:

+ in 5 healthy males suggests that clinically,
the respiratory and CY effects of Q)5 are not significant;
however, Q30 produced slight respiratory depression at 3
haurs. Furthermore, patient

3 49 year 0ld male, having a 20 year history of asthma,
died on 8/9/80. This patient had completed 12 weeks on Q3p.
He died during an acute attack of asthma in the first week of
placebo withdrawal (week 13). It should be noted that the
carry-over effectiveness of Q3p after withdrawal may be
ascribed to the long half-lives of the drug and its metabolites.

3
o
3
3
1
#
4
3



NDA 18-708 (Quazepam)

Dose-Ranging Studies:

Tne following two studies were conducted in tne sleep 135 by investigators
with recognized expertise {n the conduct of such studies.

Tnis was a DB four-nignt péra11e1 grduﬁs study of placebo vs. &Lazepaé 1%,
30, and 45 mg., preceeded by a four nignt single-blind adaptation and
baseline period wherein everyone tock placebo,

] » and was followed by a two-nignt single-bling placebo witndrawal B
period.

24 Ss (17 women and 7 men; ages 31 to 62 years) witn insomnia (minimum 2
montn history of requiring at least 45 minutes to fall asleep and sleeping
less tnan 6 1/2 hours per nignt) were studied. .Six subjects were randomly L
assigned to each of 4 treatment groups on nights 5-8: placebo, Q15 mg,

Q30, and Q45 mg.

Sleep was assessed objectively by polysomnographic recordings. Sleep was

also assessed subjectively by questionnaires completed by each S each lab
morning. .

Results:

‘__- , n!‘. —

TST (total sleep time): During tne drug period (nignts 5-3},TST was

3Imost dose related. Placebo, 15-mg, 30 mg and 45 mg nad 376, 400, 419 p
and 418 minutes sleep, respectively. During the postdrug period (nignts

9-10), Q30 and Q45 nad significantly longer sleep times compared witn

placebo. Tne nigner tne dose during tne drug perioc, tne longer tne sleep

during the postdrug period, and also the more the sleep on the first ;
postdrug nignt. , . , :

Sleep latency: During the drug period (nights 5-8), steep latency was
sn 'or%er n tne (45 (p<0.05) and in the Qap (p<0.02) than in the

placebo group. Also sleep latency was shorter during the drug period than o~
during baseline in Q45 (p<0.01) and in the Q3¢ (p=0.05). Compared to
basel{ne sleep latency, postdru? sleep Tatency was less in both O?§i(p<=

0.07) and (3¢ (p=0.05). @Q's effect on sleep latency was not significant
at the 15 m3 dose.



Qg5 significantly reduced tne number of nocturnal awakenings; C15 also

vrTAt TR T

Noturnal awakenings: During the drug period (nignts 5-8), Q3g and

reduced nocturnal number of awakenings, but not significantly.

Over the four nignts (5-8) all tnree doses of quarepam significantly
increased subjective sleep time. During this perijod, compared with
placebo, eacn Q treated group had significantly snorter subjective sleep
latency, and better subjective sleep quality, '

-
- -
— -

Witndrawal effects: In the Qg and Qas groups, the sleep time

increase and sieep latency decrease of tne drug period persisted during.
tne postdrug nignts. Tnis finding suggests that like flurazepam, when Q
was adminjsterea for several consecutive nignts, Q or an active metabolite
accumulated in tne recipient.

Tnere were no clinjcally significant differences in the pre and post study

PE, EXG's, CBC, SMA-12 or urine tests. Two subjects (£10 and #14) wno

received Q45 mg reported exressive sleepiness each morning fcllowing all

four nights of drug administration. _ el

Althougn Q15 mg reduction of insomnia was less tnan at tne higher doses

{Q0 and Q45) the Qi5 mg dose may be preferable in tnat there is

less likelincod of a dose-related psychomotor performance dceficit.

Quazepam was evaluated in doses of 7.5, 15, and 30 mg in a 12-nignt :
protocol including four nights of drug trial. 4

13 insomniacs (more than 45 min. to fall asleep ana/or less 5 nrs, 7S7},
ages 22-58 years, were selected from tne Sleep Disorders Clinic.. Ss were
assijned to one of 3 dose groups (6S/group) in a DB fasnion.



-\

-i Results: :i
Effectiveness of Q7.5, Qis, Q3p for sleep inauction ana masnterance é
| ? Baseline nignts Drug nignts nitncrasa’ {
Quazepam 2-4 5-8 a.12
7.5 mg
Sleep latency (min) 39.6 - 26, 8%x 23,1+
Wake time after §leep onset . 27.1 13.4- - 29,8 -
Total wake time: - = 66.7 30, 2+ 57.7
Total no. of wakes 13.0 : 10.5 12.0
15 mg
Sleep latency (min) 38.4 25.5 4.8
Wake time after sleep onset 34.8 13.6%* 31.0
Total wake time 73.2 36, 2% 65.7
Total no., of wakes 13.2 09.1 123
30_mg N
Sleep latency (min) 48,0 - 27,9+ 19. 4+
Wake time after sleep onset 39.4 12,5+ 19, 1%
Total wake time 83.4 4G, 5= 38.5%
Total no. of wakes 14.9 10,67 17,

t
all numbers represent mean values for th¢ 6 Ss \
**p< 0,05
Quazepam's effects during both drug use and withdrawal appeared to be dose ¢

related: 15 mg induced a greater reduction in wake time after slean onser
than tne 7.5 mg cose, and 30 mg induced even greater differences ‘n both wakz
time after sleep onset and total wake time. .

At eacn dose level, subjective reports of ‘improvement in sleep latency and TST -
were in agreement with the objective data on quazepam's effectiveness.

Side effects appeared to be dose-related in terms of severity. None of the A
subjects In the 7.5 mg group reported symptoms of “hangover", In the 15 mg

group, 3 Ss (#11, 15R, 17) reported feeling "tired" in the morning after tne

first drug nignt, while one subject (#9) had symptoms of moderate morning

hangover for tne first two mornings after drug administration. In the 30 mg
group, moderate morning hangover was evident in 2 Ss following the last three
1ignts of drug administration and into the first withdrawal nignt (#3 and #13).
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Conclusions:
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1.

5.

045 iggreased TST significantly better than placebo, In the long-term

6.

On 4/18/84, the sponsor informed us that they had re-evaluated NDA 13-722
and had decided to market only the 15 mg dosage. In 2 dose-response study

o considered 7.5 and 15 mg as tne optimal doses for
quazepam, Although Qys did not perform as well (relative to placedo) &z
the 30 mg dose with respect to the efficacy paraneters, tiere was less
morning hangover and daytime sleepiness.

The absence of a placebo t}eatment group, in the long-term (12-week)
clinical safety study did not permit a proper assessment of the long-ter=
safety of quazepam 30 mg.

Quazepam is contraindicated in patients with COPD, and in patients witn
established or suspected sleep apnea.

During the 15 nights after abrupt withdrawal of quazepam administered for /,f”
28 consecutive nights, there was no rebourd insomnia (i.e., a marked or \,
statistically significant worsening of sleep above baseline levels). Tnis
would be expected in a drug with long half-lives of elimination. In 1972,
hypothesized that when bensodiazepines witnh a long nalf-1ife are
withdrawn, effects on the BZ receptors are lJess abrupt because the
endogenous BZ-like compounds may be partially restored befdre the activz
metabolites of the exogenously administered drugs are completely
el iminated.

In the short-term (5 nights) study in geriatric insomniacs,

(14 nignts) studies, abrupt discontinsation of Q5 was not associated
with a withdrawal phencmenon, during the third week.

In the 7-nights _ study in geriatric insomniacs, at no time ws :
there a significant deterioration in psychomotor parformance or memory :
wnile on Qy5. Post-treatment observation for a week revealed no

evidence o} withdrawal in any patient..

In spite of the shortcomings innerent in sleep lab studies from the
limited number of subjects and the high cost per subject night, the more
rigorous control of experimental variables contributes to a more precise
evaluati.on of hypnotic drug efficacy than is obtainable with general
¢iinical trials.
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Recommendations:

1. NDA 18-708 for quazepam 15 mg tablets is approvable for the following
indication:

“As a hypnotic for the short term treatment of insomnia characterized by
difficulty in falling asTeep and/or maintaining sleep." For transient
jnsomnia related to.minor situational stress (e.q., hospitalization ror -
elective surgery), a benzodiazepine with a short nalf-life is preferadle.

2. Llabeling needs to be revised. .
3. SBA to follow. B | -
T Veme AL

Theresa T. Woo, M.D.

(Medical Officer, HFN-120)
//’1;

. {
CBQ: . \
HFi:-120 L ;
HFN - 220 ngo 06-03-%5
HFN =120 /TTWoo/1/8/85 p
ft/mb/1/8/85
DOC 3008a
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Table | - Parameters of nocturma) sleep and wakefulness

Iatermedlate Inmedists iong Term
Baselfus Short Term Tem Withdrawmal Nithdraws)
2-3-4 5-6-7 H-17-18 : 20-21-22 23-24-25
X 5.0, X 5.0. X 5.0, ) { 5.0, X 5.0,

1. Total Recording i} 450.00 450.00 450.00 450.00 450,00

Time {mia) Y 450.00 450,00 450,00 450.00 . 450,00
2. Total Sleep Time w M2.59 .42 291,09 mu.aq 392.51*  43.06 370.20 61.66 369.61 48.28

{min) 3611 22.60 406.16* 16.72 399.35¢ 6.73 393.40% 26.09 3772.09+0 27,65
3, Sleep Efficlency @ 21,28 2.24 85.15  15.54 87.22¢ 9.6 82,33 13.1) 83.97¢A 1141

{x) 1 60,75  §5.03 90.26%  3.72 88.76+ 1.5 85.77  2.76 83.80+  6.15
4. Sleep Latency | 441.37 19.3) 28.70* 18.67 25.48 17.93 20,24* 2.9 18.45%¢ 9. 68

{min T 32.96 35.43 24.40 -15.08 21.18 5.87 17.008 . 8.47 20.3) 10.5)
5. Tota) Nocturmal @ 95.40 3717 6231 7013 S2,00° 4236  J4.6) S50  ‘70.508 4892

Kakefulness (min) ¥ 00,90 21.03 316.6)* 14,94 44,40* 8.15 50.81* 23.68] 67.61+D3 25.91
6. Makefulness during . )

Ist Jrd of afght 44.18 .02 2.2 16,12 25.50* 16,62 18.22%¢ 1).23 22.0)* 9.5?

{win) 1 35.8% n.Nn 218 .y 21.14 J.)2 17.648 4.9 21.61 .n
7, Wakglulness during )

2nd Med of night 21,38 18,28 7.58 11.3) 7.3)e 1.40 8.0) .04 10.8) 9.44

{min) T 12.96 10,16 W 2.2 2.48 Y. 70 8.44 10.52 12.5148 .19
8. Wakefulness during A

Ird Ird of alght @ "2.8) 18.02 27.48 45.70 21,07 25.07 41.52 4.7 3.4 36,86

{min) T 3.0 19,67 1231 9.70 14,83 8.4} 24.12 -n...__w 32,200 2005
§. 1 of swakenings q J.06 0.98 0.22* 0.53 0.8) 0.456 V.22e 0.1% 1.9 1.1

during the night T 2.n §.0) 0.78* 0.22 0,89 1.00 1.50 0.86 1.50 0.55

fepnl: Awrape values and standird deviations of th: wriahles listal alove are given for each of the § assessrent perfols,  Statjstical ecoguorisos sere
dove leetoeon all 5 eisessiomt uricds,
* ndlcates that Ve averype valie s stgnificamtly different fron the tuseline line averane {p<0.06)
¢ Inficates Uut te averaje value s significatly differant fian tle sacrop of Ue stort term treatment perlod (pgD.06)
A (nlicates Vst U averay: value 15 stgnblicantly ditferod fon tie aciap of the intenmilate Lems tratmnt pertod (p£0.05)
1 Inttcales Hut the avera e value 15 stonltlcontly diftenst frun e averapt of e Smctiate vl thitran] _._..._9. pe. 3

g1

d
-
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- Table 11 - Parameters of nocturnal sleep and wakefulness

Baseline Night Night Night
2-3-4 L 19 25
X s.b. X 5.0. X s.D. X 5.b.
1. Total Recording q 450,00 450,00 450,00 450,00 .
Time {win) ¥ 450.00 450,00 450.00 450.00
2. Total Sleep Vim c u7.59 32.42 i”nn.ae 61,53 0.8V 1N.04 n.n 81.18
{win) 36310 22.60 415.55 10.51 213,39 81.29 J6a,89 24.99
). Steep Etficliency @ 1r.208 1.2% 83.0 14.36 85.23V 16.2) 8).36 19.40
{1) ] 80,75 5.0} 92.34 2.9 4.4 19.40 81.97 5.56
4. Steep Latency qQ 9.3 19.6) n.n F{ A} .19 n.2s 15.65 11,95
-l.sw T 32.9 18.4) 22.21V 11,22 85.00 66.50 17,38 ‘9,06
]
5. Total Mocturmal 1] 95.40 . 68.50 65.3) 61.16 13,52 ar.27. 0.9
Uakefulness (min) T 80.90 21.00 26.50 10.01 235.16V 88.27 75.8) 2.2
« 6. Wakefulness during
Ist Jrd of night @ 44,18 11.0) 35.6) 20.5) 25.1% n.vg 18.83 9.6%
{win) ¥ 5.8 a.n 15.8) 11.04 9616V 37.09 24.39. 15.40
7. Wakefulness during
2nd Jrd of night @ 21,38 10.28 4.3 2.87 4.01 5.16 16.8% 22.92:
(min) T 12.96 10.16 1.61 1.47 £8.0% 58.48 5.n 6.4}
8. Vakefulness during .
Ird Ird of night @ 32.6) 18.02 28.50 49.57 3.8 41,98 “un 59108
{min) T .8l 19.867 $.05 6.80 80.94 41.21 45.66 M.2
8. ¢ of swakenings @ 3.06  0.90 1. 1L b2 o 1.00  ).10
during the night T 2.1 1.0 0.67 9,82 P b .08 1.17 m.wu

Legend: For the varfables Visted above, avcrege values and standard deviations sre given for the baselina perfod and nights
5. 19 and 25 fndividually. Statfstical comparfsons for the same night were done between the tho drugs tested,
W (ndicates that the average value s signiffcantly different (p<0.05) from the average value of the other drug,
when compared for the same night.

P
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Table 11l - Parameters of nocturnal slecp and wakefulness

Baseline Intermediate Term Ew:n

2-3-4 16-17-18 9
. Efficacy Efficacy
X X ) from baseline X from baseline
1. Total Sleep Time @ 342,99 392,51 +12.921 381,830 ©Q + 10,421
{min) | ] Js3.1 399,35 + 9913 2139 - 43,208
2. Sleep [ificiency 0 171.28 87.22+ #)2,0861 85,299 4 10,361
(1) T 80,75 00.76¢ * 9,901 a2.4) - 4).28%
3, Sleep Latency 1] Hu.»n 25.48 -38.40% 217.3 . =331
{min | . 312.96 27.18 -11.538 85.00 +157,80%
4. Total Nocturnal q 95.40 52,.70* -44.75% 61.)8 - 35.89%
Vakefulness (min) T 80.90 © 4448 -45,01% 235.16 Y 4190.67%

Legend:

o Indicates that the average value 13 signlificently different from the baseline aversge (p£ 0.05) '
7 indicales that the aversge value is signiflcantly different {p£0.05) from the average value of the other drug, when

compared for the same nioht,
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Legend:

0 Indicates that the average value §s stgnificantly different (p<£0.05) from the averags valup of the other drug when conpared
(ur the same night,
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Total Sleep Time (minutes)

Quazepam

Ty

32¢.38
339.22
344.99
350,55

172,16
394.94
IR

361,13
254.30
.50
3689.67

303.83V
k[ ¢ ¢
ju0.00
369.39
o, 44
3a1.05
M.

5.0,

69.45
55.0)
2N
.27

64.5)
4.3
104,52

80n.8)
44.15
50,82
47,38

73.04
12.81
48.41
82,34
51.34
52.67
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X

359.89
367.00
356.72
366.27

415,55
398,50
04.00

386.44
400,27
358.0%
399.12

213,39
398.22
407.67
3N .55
37916
JA). 22
366.89

s.b.

20.77

29.51
z.n
35.48

10,51
24.47
20.85

19.60
10.88
18.02
13.28

87.2¢
19.J1
a32.1n
ma.wo
52,19
$2.9)
24.99
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DORMALIN Tablets, 15 mg
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DORMALIN Tablets, 15 mg

Label for 500
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DORMALIN Tablets
Carton for 3, professional sample
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3Dormalin,

~ brand of UAZEPAM

Tablets

Each tabiet contains: 15 mg quzesam

Usual Dosage: See package insert.

Store between 2* and 30°C {3%6°* and 6°R.
Protect from excessive moisture.

l Read acenmpanyiny directions carefully.
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Corglasgantoiy, Sutagenesiy, impeinnent of Fortiilly Quare-
DA SHOwRd A0 anidencs of CArONOQIMCHY O Other srvAcant
SehOiOgy W OTH ONCHONRCITY Shuthes 1 MICY 3G RAMSTIN.
mownlm was tested for mutagementy ua:% the u‘r’.:;'
QJ-MWWM Amm .
The LITEY TK+/-Assay was eQuvocal and the Ames Test 6

Reeroouthon Stutes » mece conducisd with uazepam ot
dosas squdl 1 80 ang 180 tmes the human doss of 13 g, and
o 67 pmes the human (oee, oduced Shont

M0UCHONS M the PragNancy rate. Sumiar reduction i pregrancy
rates Nave Doen repornd o mce JOSed with other Denzodiaze-
e relaind o Dhe shditve pffects of s

j

Satety and sttectrveness i chilkd 1e beigw the age
of 18 years have not Deen sstadiished.

e course of uaual madical practics. Thess figures aiso cannot
bt comparsd with those obtained from other climcal studies
vOhang reated drug prodoucts and placede.
The hgures ciied below are eshmates of untoward chinical
evett MOdeNces of 1% o greater JmoOng subiects who partcr
placebo-comro

paieg wt the relatively shor! Suration lied chnical
tnals of quazepaim.
DORMALIN
{1§mg) PLACEBD

NUMBER OF PATIENTS TREATED 67 268
% OF PATIENTS REPORTING
Contral Nervous System

Caytrme Drowsiness 12.0% 33%

Headache 4.5% 2%

Fevgue 1.9% 0

Caness 15% <1%
Autonomic Nervous System

Dry Mouth 1.5% <1%
Gastrocntastinal System

Dyspepsia 1.1% <i%

The foliowing ncadences of ishorsiony sDNOMMaites occurted &t
4 ratt of 1% or pragier n pabents ICEMNG QUATIRIM and T
COMISPONding, piacebo groug . Mone of these CAINQES ware con-
derad 10 e of physioiogical mgnricance.

DORMALIN PLACESO
NUMBER OF PATIENTS . I 244
% of Patierts Reporting Low Mgh Low Hgh
Hemawokigy
Hy:mogiode 14 0 1.2 0
Lymohocys :3 :oe :; 109
Eoainoph L S |
$EG R . 16 .
w L] " . »
Biood Chemrstry
Glucom * * N 12
SGOT . 113 . 11
Spectic Gravty VRS
wWaC 0 28 0 30
ReC 0 . 0 1.1
Epethaiial Colly 0 28 0 12
Crystis 0 . 0 1.0
*These RDOMOrY JWNOMaies OCCUTed W Nss Than 1% of paoenty.

WSD0N. Eormavties ot the IOImng WDOrMOCY teTts werd 0bserved N
ieks Than 1% of the pabents evaluated WIIC count, platsiet Count, 1ota
mmm. BUN, crestricng. Iotal Diwubme, asns OhORONItASS.
)

The folicwnng adorbional events octurred among INdividuals
MICeVInG QUATELLT 3t JOSES SQUIVANt 10 OF Greater than those
recommenced gunng its clinical testing and developren, There
15 N0 wiy (0 tstabiish whether or not the aamwistration of
DORMALIN caused thess svents. _

Hypokingsit, ataua, confusion, incoordination, hyperunesis,
SPeaCh GiISOTON, A Lremor wers [aported.

AlS0, depratsion, NervGusnEss, 0rEton. AMNesia. AHoread,
annety, apathy. suphora, \mpotence, decrsased fibkgo, pur
nowt reaction, mohtmares, abnomal tinlung, abnommal task

AISO reportsd were ynnary NCONTINENCE, Jaltitations, nau-
382, tonstipahon, diarrhea, abdominal pain, pryntus, rash,
asthensa, and malaise.

The fokiownng st provices an Overview of JUvErss Xenences
that have been reported and Are considered o be feasonably
retated to the administration of benzodiazepines: inconbinences,
Slurred SoReCh, unnary ratention. pundice. dysarthna, dys-
ton, changey in libida, irntability, and menstrual irsguiantiey.

AS with 3k benzodiazepines, parIcoxiCll reachons such a8
shmulabion, agitation, inCressed muscle spashcity, steep distur-
bances, halluonations, and ol 1 20verse Dehavioral effects may
OCCUN 1 FaNE NSLAZCES 344 iN @ FANOOM fashion. Should these
OcCUr, use of the drug should be scontinued.

Thare have baen reports of withdrawal signs and symotoms of
the type associated with withdrawal trom CNS dapressant drugs
fotlowing the rapsd decraass of he abrupt discontinuabon of
benodiazepines (so¢ Jreg Abuis and Dependancy sechon).
ORUG ABUSE AND DEPENDENCE Withdrawal sympioms sim-
iar v characier 16 those noted wiih Sedatives/Mypnotcs and
alcohol have occurred Totiowing the abrupt discontinuabon of
drugs i the denrodiarepng ciass. Tha Sympioms can. range
trom miid dysphona and ir od 10 4 MAE Syndroma wikngh
MY nciude I0COMInGl N0 W ICI CIAMPS, YOINIDNG, Sweabng,
tramors, ang convuisions.

Although withdrawal syn .tom3 are more commondy noted
alter the discondnuation o vgher than therapeutic doses of
benzodiazepings. 2 proporta 3 of patients Lung benzodian-
pines chronically at therapeutic GOses May become shysiCally
gdepentent upon them. Avaiiabie cata, however, Cannot provide a
relable esumate of the incidence O Jependency or the reiation-

Survesiancs
Seradigiepwias Decause of the risk 10 such pabents of
bon Bag Jepengencs.

OVERDOSAGE Overdosage of DORMALIN Tadiets has m
bem woorted. Mandestzbons of Overdosape Sem with oife

e et that an OvrdosE OCCUTS, the foliqwing 1S the recon:
mesgad lreztment. Respirabon. puise. and Diood prassun
shoud be monitoned. 25 1 afl Cases of drug Overdosage. Genen
SUORITVE MAasures Should b empioyed, 3long will ammediae
gasI avape. Intravencous funds should be admmstered and
WNOLEE Hrwdy MIMuNed. HyDOlsnsion may be traated wit
U 38 OF Lovophed® (levarterenol) or Araming® {metaranwnol)
Dyt 1 0f limited valus. Animal expErmants sugaest tha
forted Gwresis or Mmotalyis are prodably of litte valus
tramng overdosage. As wth 1he management of tentonal
overanmng with any drug, £ shouid be 2ome i mendg that mult-
TS may have Deent igustd,

" 0rdl LD gy 10 mice was greatar than 5.000 mg/kg.
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F- 13755508 PROOUCT
IFOARATION
DORMALIN®
brand of quazepam @
Tablets

DESCUPFNON  DORMALIN (brand of quazepam) Tablets con-
n quarepam, 3 trrlud Denrodialepine hypnotic agem.
hanng the chemica ame 7-chloro-5-(o-Nuorophenyl)-1.3-
diydro-1-(2.2.2-tniucroethyl)-24-1,4-Dengodiazepine-2-
theone and the folowng structural formuia:

CH,CF,

t

Nj-;s
JOL,
©f

Quazepam has ™ empirical lormula CyyM,CIF NS, and 3
mmmﬁm.a.uuammmmﬁsmm.
S0luble n sthanol and nso'ubie n water.

Each DORMALIN Tabiat tontams 15 mg of Quazepam.

The wnactve moredents ior DORMALIN Tablets include celly-

1038, com stareh, FOLC Yellow No. 6 Al Lake. tactoss, magne-
SN stearaie. Sicon dioxide, and sodium lauryl sulfate,

CAL PHARMACOLOGY Central nervous system sgents
1,4-berodiazeping class presumably exart their eftects by
10 siarec-specific raceptors a1 saverdl sims within the
nervous systarn (CNS). Thesr exact machanism of achon
In 3 sleep laboratory stdy, DORMALIN Tabiets signiticantly
decreased sieep latency and total wake time. and significantly
nCreased total sieep Lime and percent siesp tima, for one of more
- Quarepam 15 mg was effective on the first mg of
0Murustration. Sieep iatency, total waks time and wake tme
ey sieep ONSI were il Gocraasad and DErcan sheep time weas
F0l ncreased 10 Severl ghts after the drug was discontinued.
Percent siow wave Sisep was decreased, and REM siesp w3
S338ntidily unchanged. No iransient sieep disturbance. such 3
rebound Somnid”’. was obsarved after withdrawal of the drug
" Sleep laborXtory Studus in 12 pabents using 15 mo dosss.
~ Inoutpatient sudies. DORMALIN Tabiets improved afl sucjec-
tve maasures of sleed including sleep induction time, duration of
Sieep, number of noctumal gwakenings, oCourTincs of early
INOMMg Swikening, ang sieep qually. Some effects wers evr-
der on the first nght of administrabien of DORMALIN Tablets
{sleep nducton time. number of noctumnal gwakanings, and
duryton of sieep). Residual medication effects (“hangover™)
were minemal.

Quazepam is rapidhy !~ .. rption kalt-iife of about 30 minutes)
and weit ahsorded from thy pastroiniestingl tract. The peak
plasma concentration of quazepam 1S approaimately 20 ng/mi
afer 3 15 MY dosa A i8 Obtained 2t about 2 hours. Quarepam,
the active parent compound, is extensively metabotaed in the
liver, two of the PRSMY metaboltes are 2-0xpquazepam and
N-desaikyl-2-0x0Quazepam. All three COMPOUNds show phar-
Macoiogical CMral hervous systam activity in armais.

Foliowing aoministration of “C-quazepam, apgroximately
J1% of the 30Se 2pPRATS in Ihe Uring and 235, in the Teces over
3 hve-day penod. only racs amounts of unchanged drug ame
presant n the unne.

The mean shmenation haif-ite of quazepam and 2-OxoQuazZs-
pam rs 39 hours and that of N-desaliyl-2-oxoquazepam is
T hours. Sieady-state levels of quarepam ang 2-0xoquarepam
are sitained by the seventh daily dose and that of N-desalkyl-2-
oxdquarepam by the thurtesnth daly 00se.

The pharmacoiunstics of quazepam and 2-oxoQuazepam m
genatne subjects ars comparabie to those seen in young adults:

2k

§§§

§

= i desdiryt MEEDOMES Of SIheY DENZOGaIpwNS, T ohiTe-
fhon Ao -irig Of N-00salicyl- 2 -0X00UAIS0NM W genatre pabents
& bout twnce that of yOung a0uits.

Should be minimal Or 30sent. Howevar, duning mghtty use for an
onced penod. DhIrMacodynamic tORINCE o1 aaptabon 10

_3ome eftects of Denzcduareping hypnotics may deveiop. N the

Grug has 3 short halt-ide of shminabon, 1t iy possidie hat a
reiztve dehicncy of the drug of s active metaboides (+e..

. Ramely, Crrased waketuiness Ouring the kst thw of the
moht. and the sppearance of increased Signs of Sayhme anndty
n selected patents.

Cuarepam crosses the placental barnier of mice Quarepam.
2-0m00udzspam and N-gesaliyl-2-0xoquazepam arg presant in
breast maik of laCtIUNG worr 1, but the total amount found i the
melk represants only about C. 1% of the 3dmimsiered dose.

asienp, frequant noCturnal awakesnings, and/or early MOMNg
swakarangs. The eftectiveness of DORMALIN has been estab-
kshed in placabo-controlied clinical studies of 5 mights durstion
n Kuts g ehironic incomvis  The sustained sfctveness of

Because insomnia is often transient and imtarmetient, the pro-
longed admivistration of DORMALIN Tadists is generally not
YXRS3ry Of reCOmmended . Since insOmnia may be s symptom
o seweral 0thar disorders, the possibifity that ihe compiant may
te reizted 1o 2 condibon for wiuch ther is 3 mom SDACThG
trartment shouid be consicersd.

CONTRNDICATIONS DORMALIN Tabiets are contraindi-

cated n pahents with known hypersensitivity 1o this arug or other

mumdmpm. and in patignts with established or Suspectasd
pnea

Usape is Pragasacy Benzodiazepines may cause fetal damage
whitns admmnestered Gunng pregnancy. An incraased risk of con-
genisl maiormations associated with the use of diazepam and
chiordazepaxioe gunng the first inmester of pragnancy has been
sugoesiad in saveral studies. Transplacental distribution has
resuliad in neonatal CNS depressvn Ioliowing the ingesbon of
therapautic doses 0f 3 benzodazeping hypnotic dunng the last

mdmaﬂaney.

DORAMALIN Tabiets ars contraindicated in pregnancy becausa
™ pelntial nsks outweigh the possible advanages of thewr use
dunng s penod. 1 there 15 2 likélinood ot the patent becomng
pragnant while recering DORMALIN she should be wamed of
O powental nsk 10 the fetus. Patents should be instructed 1o
dsconbnue the drug pror to becoming pregnant. The possability
that 3 woman of childbesring polenbal May be pregnant at the
mummmmwummw.{wtm
praic Elacts: Pregnancy X.)

WARRINGS Patients receiving bentodiazepines should be
cautcn4d shout possibie combined sffects with aicohol and

§

Testn Laboratory tests e not ordinarily requindg
in otherwise healtiey patients when quazepam is used 43
racommended. i
Drag interactions The berqodiazepines, inciuding DORMALIN
Tablets, produce adorve CNS depressam siects when ro-
anbhstaminics, sthanol, and other drugs which produce €S
Lepression,













hDA 16-700

Dec 27 1485
Schering Corpuration "
Atrention: felson He Scnfel, M.D.
60 Orangec Street -
Bloowrield, hew Jersey 07003

bear Dr. Schilumcl:

Please refer to your new crug spplication deted April 5, 1986Z, subumitted
pursuant to section SUE(b) of the Fedural Foud, Druy and Cosietic Act for
Dorwalin (quazepsin) 1% wg tablets.

We also acknowledge recefpt of your aaditional cousaunications deted
Octuber 22, 1984, June 3 and September 5, 1885, anu of your aGHULCui
dateo Novewwer &5, 148L.

We aove copleted the review of tids application, fncluuing the subuntte
uratt labeling, and the spplication is approved, effective on tie datc of
this letter. The changes syrved upon uiring & leeting on Decetber 15, iues,
tetween representatives of Schering and this agency snu listed 1n the
audciulm (g.v.), Bust be made 1n the laveling.

We alsu achnovledge your agrecsent to conduct the following studics in tie
Pustépproval pericus

1. duyour apindment dated Noveuber &b, 1985, you agrued to conuuct an
exploration of the spplicubility ot aqueous Lutters oh scluvilicing
agents, and a study generating a pHerclateu dissolution protiic,

You agreed to use an ethano) melie according to the parzuweters and
specificutivns outltned in cur Tetter gated August SU, 1585, untii
thc revisions have Lecn approved. Ne requést that you submit the new
inforsstion within 18 viontis,

2. In the meeting on Decuwber 19, 1985, you agreed to conuuct & clinicul
ctudy to evaluste the relationship between age anu dcse for
qQuazepal, We request that you propose & desiun for an appropriatc
stuuy for our review and couaent within 12 months.
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KDA 18-708 Puye &

-

The labeling should be revised exact)y oL we have requasted and twelve

coplvs of the finel pristcu version of the revise. Javeling (FPLJ wust Le
subitted to FOA prior to warketing., Herketing of the druy befere the changes
specified alove are maac ond subuitted to FDA, rencers tne product misbrunded
under Z1 U,S.C. 352,

In sauition, you oy not jegslly wurket the cruy um il finel rulcucking
procecures for scheduling under the Controllod Substances Act are enacted by
the Orey Enforcouent Administration,

Should aduitional fuforuaidon relating to the sarfety ano cffectivencsy of
tinis druy product bucowe availuble prior tou our receipt ot the 7inal printed
lubnling, revisfon of thei laleling Loy be requircu.

Please submit 12 copies of the revised final package fnsert and lkmediste
Containe iabels,
Also, please submit one uerkct packayc of the druy vlicn 1t 1s availatle,

We rewind you that you must comply with the requireients set forth under
21 CFR 315,80 and 214,61 for an epproved NDA.

Sincerely yours:'___

7
Rube e&{H.M 17 {7 ‘{gq

Director )

Office of Druy Research and Review
Center for Drugs and Bioloyics

Acdenduti:  Final Labeling Draft

@

ég
4
4
5

oy



e ———— . - - -

NDA 15=700 Page 3

FINAL LABELING DRAFT
Audendum to approval letter for Dorwalin (quazepaw) Tablets, KDA 18-708:
Note: Any text noted as acceptable refers to wordiny for the araft paciage

insert subuitted with Schering's letter dated Novewber 25, 1965, The page

nuubers listed below refer to the pages of that attachment unless noted
otherwisc.,

DESCRIPTION: Acceptable.

SLINICAL PHARMACOLUGY:

Central nervous systewm agents of the l,4=benzodiazepiie class presunably
exert their effucts by binding to stereo-specific receptors at several

sites within tha central nervous systew (CNS). Thelr exuct mechanism of
actiou i1s unknown.

In & sleep luboratory study, quazepaw significantly decreased slcep
latency, total wake time, and significantly increased total sleep tine and
percent sleep time for one or wore nights, Quazepam 15 mg was effective
on the first niyht of administration. Sleep latency, tota? wake tine, and
wake tine after sleep onset were still decressed and percent sleep time
was still increased for several nights after the drug was discontinued,
Percent slow wuve sleep was decreased, and REM $lecp was essentfally
unchanged, No transient sleep cisturbance, such as *rebound fnsomnia®,

was observed after withdrawal of the drug in sleep laboratory studies in
12 patients using 15 py doses.

The paragrapn begtnning *In out-patient studies® on Paje 2 and the next two
paragraphs ou Page 3 are acceptable. The last sentence of the third paragraph
on Page 3 should be doleted. The last paragréaph on page 3 is acceptable,

The first parayraph on paye & should be revised as follows:

The degres of plasua proiein biuding tor quazepall and 1ts two wajor
wetaLvlites 1s greater than 95%. The absorption, distribution,
< betabolisw, and excretion of benzodiazepines wey be altered in varijous

. disease states fncluding alcoholise, jwpaircu hicpatic tunction, and
fipaired renal function,

The last two ?aragraphs on page 4 should be deleted and replaced Ly the
standurd labeling proposed on puge 3-FDA of the approvalle letter dated
August 30, 1835, These paragraphs Legin with *The type and duration of
hypnotic effects® and end with ®anxiety in selected paticats®,

The last paragraph under Clinical Pharwacelugy appearing at the top of pPage &
is acceptable,
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chronic insomila. The sustained effectiveness of (uazepam has Leen
established in chronic insoumia 1n 2 sleep lsboratory {polysomnograhic)
study of 28 nights duration.

(,) (L) . ) lg .
NDA 18-70C | Page 4 ;.
IHDICATIONS AND USAGE: - £
Quazepaw 15 indicated for the treatment of inscunia craracterized by ??
difficulty in falling asleep, frequent nucturnal awakenings, and/or early §§
aorning awskenings. The effectiveness of quizepuw has been established in 34
placebo controlled clinical studies of five nights duration In acute and i

Because insomnia 15 often transient and interuittent, the prolonged
administration of Dorwalin (quazepum) 15 generally nol necussary or
reconmended, Since Insomia may b 8 syuwptom of several other aisorders,
the possibility that thc complaint may be related to a condition for which
there 1s wore specific trestwent shoulc be consigered.

CONTRAIKDICATIONS: Acceptable, Ean
WARNINGS :
Patients receiving benzodiazepines should Le coutionec about possille éu
coubined effects with alcchol and other CNS depressants, Also, caution A
- patients that un addftive effect may occur 17 slcoholic boverayus are !

consumed during the duy following thu use of benzodisacpines for nighttine
scdation. The poiential for this invuraction continues for several days
followiny thetr discontinuance, until scruwm levels of psychoactjve
wetabulites have aeclined,

Patiuits sliould be cautiuned about engaging 1h haiardcus occupations
requiring conplete wental alertness such as operating mechinery or ariving
a wotor veliicle after ingesting benzodfazepines, Vucluding potential
lwpatruent of the performunice of such activitics which may occur the duy
follewiny ingastion,

&"t‘!&yﬁé;&ﬁ\a i Lo

The paragraph beginning *Withdrawal sympioms of the type® un page 4-FDA of the
approvable letter dated Auyust 30, 1985 snould bu incorporated as written,

e g e
2l e ﬁaaﬂ%. T




e — L A i g — o ke . u—
3

g A —

O O V)

[}
o
v AL it ea—

e el

NDA 16-708 Page 5

PRECAUT IGNS: .

[ RV PR L N T R

The three paragraphs in the General section Tisted on page 4-FDA and
page 5-FDA of the appruvable letter dated August 30, 1965 should be used 3
with the following exceptions:

The first sunience of the first puragraph should state:

*Impaired wotor and/or tognitive perforiance attritutallc to the k
accumulation of benzodiazepines and thefr active metabolftes . . . " A

The first sentence of the first parigraph on page 5-FDA should statc:
"When benzodfazepines are administered . . . .°
Inforiation for Putients: It 1s suggested that physicians discuss the
followlig Inforwation with patients. (This inforuation to intended to aiu

in the safe and effective use of this drug. It 1s nol & disclosure of all '?
pussiblv acverse or fntendad etfects,)

- Jtews 1 through 4 should be taken verbatim frow these listed on puge 5~FDA of
the spprovable letter dated August 30, 1985,

Itew 5 should state:

-
g
§
i
i
A
3

*Benzodiazepines masy caust daytime secstion, which may persist for sevoral
days following druy eiscontinuation,®

Item 6 should state?

*Patients should be told not to increuse the dose on their own and should
inform thelr physician if they believe the druy does not work anyicre.®

Item 7 should state:

*1f bunzodiazepines are taken on a prolonged and regular basis (even for
pericds as brief as six weeks), putients should be advised not to stop
takinug them abruptly or to decrease the dose without consulting their
physician, becsusc withdrawal symptows way occur®,
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Laboratory Tests: Acceptalle.

Druc Interactions:- Acceptable,
Carcinogenesis, Mutagenesis, ete.: Acceptable,
Teratogenic Effects: Acceptable,
Nonteratogenic Effects: Acceptable,

Labor and Delivery: Acceptable,
Nursing Mothers: Acceptable.

Pediatric Use: Acceptable,

AUVERSE REACTIONS:
hote: A1l of the text proposed fn the Draft Labeling for the ADR section
attached to the Schering letter dated Noveuber 25, 198, up to the

presentation of the table un Page 11, should be deleted and replaced by
the followirg:

Adverse evonts most frequently encountered in pstients treated with
Dorwalin are drowsiness and heacache.

Accurate estimates of the incidence of adverse events associated with

the use of any druy are difticult te obtain, Estiuates are 1nfluenced

by drug dose, detectic: technique, setting, pliysiciun Judgticnts, etc,
Consequently, the table Lelow is presented solely to indicate the relative
frequency of adverse events reported in rcpresentstive controlled clinfcal
studfes couducted to evaluate the safety and efficacy of Dorwalin. The
figure cited cannot be used to predict precisely vhe fncidence of such
events during usual medical practice. These ficyres, also, cannot be

coupared with those obtained frow othor clinicat studies fnvolving related
drug products and placebo,

The figures cited below are estimates of untowsrd clinfcal) event
incidences of 1% or greater awong subjects who participated in the
relatively short duration placebo-contrelied clinjcel trials of Dormalin,

Insert the tables on Pages 11 and 12 with intervaning text here,

— .
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Laboratory Tasts:_ Acceptal le, §=
Drug Interactions:- Aceptable,
2
Carcinoqenesis, Mutagenesis, etc,: Acceptable.
Teratogenic Effects: Acceptable, \

Nonteratogenic Effects: Azceptable,
Labor and Delivery: Acceptable.

lursing Mothers: Acceptable.
Pediatric Use: Acceptable,
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AUVERSE REACTIONS:

liotet Al1 of the teoxt Proposed in the Drati Labeling for the ALR section
attacned to the Schering letter dated Nov amber 25, 198%, up to the

prescatation of \ae talble on Page 11, shcuid be deleted and replaced by 9<
the following: |

Adverse events most frequent’, encountcred in patients treated with '}
Dorwalin are drowsiness and heacache.

Accurate estimates of the incidence of adverse events associated with

the use of any druy are Gifficuylt to obtain, Estimates are influenced

by drug dose, detection technique, setting, physiciun Judgtnts, etc,
Consequently, the table below iy presented solely to indicate the relative
frequency of adverse events reported in ropresentsative controlled ¢linical
Studies conducted to evaluste the safety and efficacy of Dorwalin. The
figure cited cannot de used to predict pracisely the fuciucnce of such

events during usual wedical practice. These fi ures, aiso, cannot be
Coupared with those obtafned frow other clinical studies involving related
drug products and plucebo,

-~
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The figures cited below are estimates of untoward clinical event
incidences of 1% or greater awong subjects who participated in the
relatively short duration placebo-contrelled clinicel trials of Dormalin,

Insert the tables on Pages 11 and 12 with intervening text here,

i SR, T A
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NDA Tu-708 Page 7

The footncte at the Lutton of Page 12 should be revised to include the
following sentence: -

observea in less thun 13 Of the patients evaluatud: WEC count, platelet
count, total protein, allumin, BUN, crestinine, total &1 !irubin, alkalinc
phosphistases, and SGPT."

After the fyotnite please follow withs

_®1n addition, abnorualities in the following latcratory tests were §§

The following additional events cccured asony individuals recciving
Yuazepaw at woses equivalent to or greater than those recomnced Juring
1ts clinical testing and developwont. There is no way to esteblish
whether or not the aduinfstration of Dormalin caused these events.

Hypokinesia, ataxia, confusion, tncoordination, hyperkinesia, speech
disorder, and tremor were reported.

Also, depression, nervousness, agitation, ammesia, anorexia, anxiety,
apathy, euphoria, iwpotence, decreased 1ibido, paranoid reaction,
nightmares, abnorwal thinking, abnurmal taste perception, abnorwal vision
and cataract were reported.

Al1so rupurted were urinery incontinence, palpitations, nuusea,
co?stipation. diarries, sbdowinal pain, pruritus, rash, sasthenis, and
wdlaise. :

Plsasc gelute the paragruph beginning *The followiug lalcratory abrorsalitics®.

The tollowing 11ist provides an overview of adverse experiences that have
been reported and are considercd to be reasunably releted to the
adwinistration of benzodlazupines: incuntinence, slurred speech, urinary
retention, jaundice, dysarthria, dystouts, cnanges in licide,
irritadbility, and wenstrual irregulsrities.

As with 11 benzudiazepines, paraduaics) reactions such as stiwulation,
agitation, increased muscle spasticity, sleep disturbances,
hallucinations, and other adversc Lehavioral effects mey occur in rare
fnstaices and 1n a randou fashion. Should these occur, use of the urug
should bt discontinued.

. There have been reperts of witidrawal syuptoms ¢nd signs of the type
associated with withdrawal frow CNS depressant druys following the rapiu

" decrease or the abrupt discontinuation of bLenzodfazepines (sev Drug Abuse
and Dependence seciion),
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DRUG_ABUSE AND DEPENDENCE:

The text proposed in the approvable letter dated Au ust 30, 1935, should Le
used “xcept tor the fullowlng modification in the first scntence:

*Withdrowal symgtons siuilar In charucter to those noted with
secative/hypnotics and alcohol have aocurred following the abrupt
¢iscontiruation of drugs in the bonzodiezepine class.®

Controlled Substance Class: Acceptanle,

OVERDOSAGE: Acceptable.
DOSAGE AN ADMIHISTRATION:
Adults = Iuitiate therapy at 15 ag until individual rFesponses ace

determined.  In souwe patients, the cose may then be reduced to 7.5 lag
(half of a scured tablet),

Elder], and debilitated patiants - Bucause the elderly and debilitated way
Le wore sensitive to DenzudTazepines, atteupts to reduce the nightly
dosagye after the first one or twe nights ~f therapy ure suggested.

HOW SUPPLIED: Acceptat.le.

Addendum (DOC#3741p)






F-13758506 PRODUCT
INFORMATION
'DORMALIN® v
brand of quazepam

Tablets

DESCRIPTION DORMALIN {brang of guazenam) Tahlete con-
in quazepam. a trifiuoroethyl benzodiazepine hypitic agent.
having the chemical name 7-Chioro-5-(c-Huorophs nyl)-1.3-
gihydro-1-(2,2, 2-1ritluproethyl}-2H-1 4-benzodiazepine-2-
thione and the folicwing structural formuiz:

- SO b et 00w o, S, At
escuuldl weighi of 386.8. 1t is a white crystalline compoung,
scluple inethar -4 insolubls m water,
dch DF = Jet contains 15 mg of quazepam.
The ina. 5 for DORMALIN Tablets inciude celiy-
SE, COM $.a. Yeillow No. 6 Al Lake . lactpse, magrs-
Sium stearate. i woxte. and SOdium Jaury] suifats .

CLINICAL PHARMACDLOGY Central nervor:s system agents
ofthe 1,4-benzodiazepme class Dresumay.y exert their etfects by
binding 1o stereo-specific receptn:, at sevesal sites within the
£entral nervous system (ENS;. Tnewr exact mechanism of action
15 UNKAOWN.

n 2 sieep tabreratory study. DORMALIN Tablets significantiy
decreased €icep latency and total wake time, and significantly
inCreaszq {otal sieep time ang percent sleeptime, 101 one o7 mere
rigits. Quazepam 15 mg was eHective on the first night of
administration. Seep fatency. 1pial wake time and woke time
after sieep onse! were $till decreased ang percent sieep time was
stilfingreased for several nig* 5 atter the drug was discontinued.
Percent slow wave steep was decreased, and REM sleep was
essentially unehanged. No transient sieep disturbance, such as
“'rebound insomnuz ", was observed atter withdrawal of the drug
in sieep laboratory studies in 12 patients using 15 mg doses.

_ Ingutpatient studhes, DORMALIN Tablels improved all sutijec-
tive measures of sleep inciuding steep inductiontime, durat on of
sleeg, number of noctunal awakenmgs. ogturrence nt eary

l|.'.|.. . e r‘,...l. o -.\u.)lﬂ .szﬂ. 3
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{sleep ingduction time, number ¢f nocturnal awakenmgs, ang
duration of sieep) Residuz' mearcation effects {“hangover)
WwETe minimal.

Quazepam is rapioly {absorption hait-lite of about 30 minutes }
ang wet! abscrbed from the gastromntestinal tract. The peak
plasma concentration of quazenam is approximately 2¢ np-m!
aher a 15 mp dose anz is pbtained at adout 2 hours. Quazepam.
the actrve pareiit compoung, is extensively metabalized in the
lver, two of the plasma metabolites are 2-0x0gquazepam and
N-desalkyl-2-oxoquazepam. Ali three tompounds show phar-
miCological centra! nervous system aciivity in animals,

Fotowing administration of MC-quazepam, approxima‘e’y
31% of the dose appears in the wrine ang 23% in the feces over
2 hive-day periog: only trace amounts of unc* nped drug are
present in the unine.

The mean elmination hatt-tite of Guarepam ang 2-oxpquaze-
pam s 38 hours ang that of N-gesalkyl-2-oxogquarepam is
73 hours. Steady-state levels of guazepam and 2-oxpquazepam
are attained by the seventh daily dose and that of K-pesatky!-2-
oxoquazepam by the thirteenth daily dose,

The phamacokinetics of quazeram ang 2-oxcquazepam in
genatric subjects are comparable 1o thase seen in young adults;

5 with desalky! metabokies of other benzodiazepines, the elimi-
nation hatf-fife of N-desalkyl-2-oxoquazepam in geriatric patients
s aboul twice that of young adults.

The degree of plasma protein binging for quazepam and ity
$wo major metabolrtes is greater than 95%. The absorption,
distnbution, metabraism. ang excretion of benzodiazepines may
be altered in vanous disease states inclugding alcoholism, im.
pawed hepatic function. ang impaired renal function,

The type and duration of hypnotic effects and the potile of
unwanted effects guring aoministratior: of benzodiazepine drugs
may be infiuenced by the diologic hat-lite of administered drug
and any active metabointes formec. When hali-lives are long.
grug or metabolites may accumulate during periods of nightly
administration and be associated with imparrments of cognitive
and-or meior performance dunng waking hours; the possibility
o interaction with other psychoactive arups or alcoho! will be
enhanged. In contrast, it hai-lives are shart, drug and metabo-
ines will be cleared before the next dose is ingested, and carry-
over efiects related to excessive sedation or CNS depression
should be minimat or absent. However. during nightly use for 2n
extended period. pharmacogdynamic tolerance of antaplation 1o
.Some eflects of benzodiazepine hvpnotics may deveiop. H the
€= has 8 shorl hatl-ife ©* -vreastion F o rossoke &0
te:3lve deticiency of the orug or 1S active melzDOMES (i.t..
reiationship to the recentor site) may occur at Some point in the
interval between excn nipht's use. This seguente of events may
account for two chinicat findings reported 1o bocur atter seversi
wees of nightly use of rapidly eliminated benrodiazepine hyp-
notics. namely, increased wakefuiness dyring the Last third o the
night, and the appearance of increased signs. ot dayiine anxiéty
in selected patients.

Quazepam crosses the placental barrier of mice. Quazepam,
2-oxoguazepam and N-desalkyl-2-oxoquazepam are present in
treast milk of lactating women, but the tatal amount found in the
mifk represests only about 0.1% of the acministered dose.

INDICATIONS AND USAGE DORMALIN Jablets are inchcaved
for the treatment of insomnia characterizeo by difficutty in falling
asleen frequent nocturnal awakenings. and:o: early morning
awakenings. The efiectiveness ot DORMALIN has baen estab-
lished in placebo-controlled eiinical stuthes of 5 nights duration
in acute and chronic insomnia The sustained eftectiveness of
DORMALIN has been established in chronic insomnia in & sleep
125 (polysomnographic) study of 28 mghis duratisn

Because inspmnia is often transient and imermtient, the pro-
longed adminstration of DORMALIN Tablets is generally not
necessary or recommended. Since insominia may be a symiptom
of several other disorders. the possibility that the compiaint may
be related t~ a condition for which there is 2 more specrhi
trex*ment £+ 1ld be considered.

P DATENE DTSN Tabiets are «ocaezing -
Ca1e3 In P ents with known hypersensitivity to 2.5 drug or other
benzogiazepines, and in patients with established ot suspected
sleep apnea.

Usage In Pregnancy Benzodiazepines may cause fetzl damage
when agministered during preonancy. An increased risk of con-
pendal matformiations assroiated with the use of diazepam and
chiordiarepoxide dunng ihe hirst trimester of pregnanty has been
sugpested i severa! Studies. Transplacental distribution has
resulted in neonatal CNS gepression Toliowing the ingestion of
therapeutic Zoses of a benzodiazepine hypnotic during the fast
weeks of pregnancy.

DORMALIN Tablets are contrainds.ated in pregnancy becavse
the potentia) nsks gutweigh the possitie advaniages of their use
uring this period I there is a fikelihood of the patient becoming
pregaant while receiving DORMALIN she shoulg be wamed of
the potential nsk 19 the fetus. Patients should be instructed to
discontinue the drug prior 1o becorming pregnant. The possibility
that 2 woman of childbearing potential may be prepnant at the
time ot institution of therapy Should be considered. (See Terato-
penic Effects: Pregnancy Category X.)

WARNINGS  Patierts receiving benzodiazepines sk uid be
caitioned about possible combined eftects with alcohol and

other CNS depressants. Aiso, caution patients that an additve
ettect may occur i alcoholic beverages are consumed during the
day followin the use of benxodiazepines tor nighttame sedation,
The potentiai for this interaction continues for several days ol
lowing their iscontinuance undil serum levels of psychpactive

metabolites have declined. ‘

Patients shouid also be cautioned about engaging i hazard-
ous occupalions requinng complete mentai alertness such as
operating machinery or driving a molor vehicle, after ingesting
benzodiazepines. including potential impairment of the per-
tormance of such activities which may occur the day foliowing
ingestion.

Withdrawal symptoms of the type associated with sedatives
hypnotics (e.9., barbiturates, bromides, etc.} and alcohof have
been reported after the discontinuation of benzediazepines.
While these symptoms have been more frequently reported after
the discontinuation of excessive benzodiazepine doses, there
have 2is0 beer Controkied Siudies demonstrating the occurrence
of £iih symtoms atter discontinuation of therapeutic doses of
benzcdazepines, penerally fellowing prolonged use {but in
somi instances atter periods as bred as six weeks). itis generally
babiead that the graduai reduction of dasage wilt diminish te

outur. - of fuch symptems (see Drug Abuse and Depen--

el

PRECAUTIONS Generai Impaired Mmotor and:or cognitive
pertarmance attributable to the accumutation of benzodiazepiner
ant their active Metabolites following several days of repeated
use &i their recommended Goses is 2 CONGern in certam vulnera-
bie patients (e.g.. thos: especially sensitive to the effects of
benzoiazepines or those with a reduced capacrty {o metabolize
ang elirinate them). Consequently. eiderty or debilated pa-
tients and those with impaired renal or hepatic function shouid be
cautioned about the risk and advised to monitor themseives for
signs 0! excessive sedation or impaired coprination.

The possibitity of respiratory depression in patients with
chronic puimonary insutficency should be considered

When benzodiazepines are administered 1o depressed pa-
tients, there is a risk that the signs and symptoms of depression

may be ntensified. Consequently, appropriate precautions {e.g.

limiting the total prescription sge and increased monitoring tor

suicidal ideation) should be considered.

information tor Patients )t is sugpested that physicians giscuss

the following information with patients. This information is in-

tended 10 aid in the safe and efective use of this medicaticn. i is
nola disclosure of 21! possible agverse of intended eflects.

1. Inform your physician about z2ny alcohol consumption and
medicine you are (aking nov:, Including drugs you may buy
without a prescripion. Alcoho should generally ot be ysed
duein freatmen wib honaotice -

« ' n 0w PhysICinn 1t You are plann.ng to become preg-
fant. il you are pregnant, or if you become pregaant winle
you are taking this medicine

. inform your physscian if you are rursing.

. Untif you expenence how this medicine affects you, do nut

Grive 2 car o7 operate polentially sangerpus machirery, etr.

Benzodiazepines may cause daytime sedation. which may

persist for several days following drug discontinuation.

. Patients should be tolo not to increase the doce O their own
and should inform their physician if they believe the grup
“'does not work anymore”.

7. M benzodiazepines are taken pna prolonged and regular bas:s
{ever. for penods as brie! as six weeks), Datients shoutd be
advised not 16 $1op taking them abruptly or t¢ decrease the
dose without consutting therr physigian, because withdrawal
Symptoms may occur.

Laboratory ‘iests Laboratory tests are ant ordinarily requires
in otherwise nealthy patients when quazepam is usec as
recommended. .

Drug Interactions Tne benzodiazepines, intiucing DORMALIN
Tablets, produce addiive CNS depressant etfecis when co-
administered with psychotropic methcations, anticonvulsants.,
antihistaminics, ethanol, and other drugs which. produce CNS
depression,

[ L R N1
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Each tablet contains: 15 mg quazepam,

Usval Dosage: See package insert.
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Protact from eﬁsswe moisture.
accompanying gigections carefully.
\ | Cautmn Federal law'Drohibits dispensing without prescription.
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Meciczl (fficer's Revien cf NCA S
(Criginal Suzriesicn: ATl Y, vl
Spenscer: Schering Cerpcraticn
Biccmfiele, NJ . PN
g &F

Name ¢cf Drug:

Ccde _desicnation: SCh 16134
USAN: quazepam (Q)

rage name: not yet available .
Chemiczl:‘,' T=chioro=5 (o=t lucropheny | )=1,3=yirycre-1-

R f2,2,231riflucrcefhyl-Zn-l,4-benzccfazepin-2-

Thicnei
Structural Formyla:

B L

Quazepam

Pharmacolegic Cztegory: benzcaiazepine hypnetic
Desace Forms: quazepam 15 mg . . . tablets

Route cf Administraticn: oral

Related IND: _

stancpoint of manufacturing centreis. . . -

Pharmaccicgy (Refer to review by R. ho!l lenbeck, Ph.D., cf 1G/14,862):

The main behavioral effect of Quazepam In animals is arcwsiness anc

sedation. The reviewing pharmacolecgist recommencs tnzt the epplicatien
for quazepam be appreved.

PP e




MDA 18-7C8 . .

Review cf Zicavailecility Stucies Lrefer TC reviem Cf /28783 Sy AL,

Fn.C. (RFRh=3525): Liéene,,

The 2ppliceticn s gcceptable to tne Divisicn cf Eicpharmeceutics, if tre
firm agrees to .further aissciution Testing as cutiireq in the finai
sectlion of reccmmencations.

Pharmzcokinetic profile:

Guazepam is-rapicly absorbed from the G.l1. tract. The ptrasme — - -
concentraticns of quazepam are preporticral tc the acministerce GLSE) peen '
levels ot approximately 2C ng/ml atter & 15 mg cese ang 40 mg/mi zfter &

30 mg dose are obtained at about Z hrs. '

Cuazepsm is extensively metabolized; two major plasma retacclites,
Z-oxcquazepam (formed by the substitution of oxygen for sulfur) znc
N-desalkylflurazepam (formec by the N-cealkylaticn cf L=CXCGQUEZEDEN) &re
pharmacolcgically ective.

The elimination halt=~lite of quazepam or Z-oxoQuazepem is sbcut 4L heurs
end Tthat of N-cesalky!fiurazepam is about 7U hcurs. After
multipie-cosing, the cbserved steaqy~state levels cf quazepem znc
Z-oxoquazepam are attained by the seventh c¢aily acse anc that cf
N=gesalky|fiurazepam by the thirteenth caily dose.

The elimination hz!if-(ife of N-cesalkyifiurazepam in geriztric patients is
about twice that of young zaults.

Quazepam, 2=oxoquazepam ang h-desalkylflurazepam &re present in orezsT
mitk of lzctating wemen.,

Orug Abuse Consulting Review Lrefer to review of 5/3/&%2 by F.d. Vveeci, Jr.,
Fn.é. (RFN=123) 3

The sponscr has nct demonstrated that quazepam is significent!y cifterent
frem other benzodiazepines with Qespecf‘fo_abusg.pcfenfial.

[ AT

Clinical doses, up to 30 mg 2 nignt for 4 weeks, do nct procuce &
significant withdrawe! synarcme. °

On Apri! z6, 1683, the Lrug Abuse Agviscry Commit+ee aGreec that quazepem
be placed in Scheauie IV ¢t the Controiled Substances Act.

. Controlied Clinical Studies

A. Sleep Lab S?ucies:

CeC=077~01 (in volume 1.36): by Gerelg w. Vegel, Cirecter, Sleep
Lab, CAMHI, Atlanta.
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Chlective: tC evaluzte tne SACrT=Term > nignrs) SeéreT, ar¢ r,z-ov
gfflcacy et Quezepem (y) 13 Fg enc 20 mg anc Tlerezesem F, 1o n_ -l
e mg in velunteers with chrenic inscrnicz.

Experimen?al Cesicn:

The sTudy involvec 2 peraltel greup Cesign in wnich Trea&Trment me:
&Cministerec in & dout le=blinc fasnion to Zs REEITNYSUC 6Ty ¢ ren
and 186 wemen), &ges 24 to 00 yrs, wiTh botn Subjective anc co eztive
insomnja, Subjects complainec of taking 4% minuTes cr fire T¢ 1a; |
asleep anc sleeping for, fewer than 6.5 ncurs st -least_c NighTs/meén =,
tor 3 months or mere pricr tc the pre~treztment interviem., urective
insomnia was me&surec during nights z=4 in a feur ConcecuTive nignt
Placebo baseline; TST of less then 400 minutes in 45( minutes ¢
total beqtime on any two cf baceline nights z~4,

Schedule was as follows:

Night 1: placebo (acaptation to sleep lab)
Night 2«4: placebe (basecline)

Night 5=9: grug teithsr (15, ¢36, F1&8 or F3C mg)
Night 10=11: placebo {druc. withorawal)

24 subjects were rengomly assignea tc 6 treatment greups (Ergreus,,
keesurements:
m

The fcilowing polygraphic efficacy varisbles were scerec:

1. TST (total sléep time)
Z. 5 sleep (% ot total Leatime occupiec by sieep)
3. TWT (total wake time)
4, .Wake time in each third cf the nignr
5. Persistent sleep latency (time from "lights out" t¢ tne cnser cf
the first sleep that persisteq for 2t lezs~ 1( ccnsecutive
miniytes) . :
+ Wake time after persistent sleep onset - .

~3 Oh

+ Number of awskenings 2 3¢ secbnds duraticn

Etflcacy ana satety were assessed both within 2nQ betwesn treatment
groups.

Results: (refer to fcilowing tables in Volume 1.36)
2 (p.164)
"

{(p.105)
" (p.1G6)
] . ‘p.lo7)
" {(p.1G8)
" {p.109)
" (p.11G)
" (p.113)

n (p.114)
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TASLZ ¢ 2V . | TAZEPAM STTOY 3 -
PAGE 1 QoAZEZAR, 872

POLYGRAPBIC EPFICACY VARIABLE - ACROSS ALL STCBJECTS
TOTAL SLZZP TIME (MINOTES)

- B8L DPROG DRUG . P=DROUG P=DROG 8sL DRUG DRCG P=DRCGC P=CRTS
. MEAN  NT 1 MEAN NT 1 NEAN, MEAN.  NT 10 MEAN  NT 1 u=a
sS4 ST ' 'Y ' )
QUAZZPAM 15mg, . QUAZEPAN 30Cng.
1 344.3 423.5 427.7 42%5.%5 427.0 .7 321.2 405.0 426.9 420.0 416.2
2 377.7 432.5 437.) 437.0 430.8 8 389,5 429.5 428.2 429.9 429.0
3 363.2 371,85 322.2 397.5 407.0 9 362.7 404.0 385.8 396,5 391.2
4 397.0 413.0 403.9 385.0 401.0 - 10 265.8 427.0 435.8 442.0 433.4
3 401.0 3y0.5 386.4 420.0 421.2 11 330.8 372.5 2380,1 394.0 404.0
6 380.0 299.5 400.4 405.5 383.%5 12 3985.0 434.0 413,1 423.5 424.C
M 377,85 408.,1 3Iv6.3 413.1 1.8 352.2 412.0 411,66 417.5 415.4
P(asee, '
from BSL) . NS [ 2] *w L LT sew ‘e e
54 : s)
: PLURAZEPAM 1524, PLURASEPAM J0mg,
13 320,33 397.85 399.56 405.0 2386.0 19 335.3 283.0 398,6 420.0 423.5
14 361.5 403.0 402.0 387.5 373.0 20 327.2 429.5 420,85 289.,5 339.5
15 399.7 412.5 417.6 Q7.0 417.5 a1 327.0 352.0 365.1 357.5 364.0
16 374.3 399.5 391.6 410.0 412.2 22 159%.2 388.0 356.5 2391.5 376.5
17 402,08 4¢37.0 42/.8 422.% 425.2 23 257.8 373.,0 3170.9 412.0 409.2
18 37,7 393.0 413,0 367.0 380.8 24 370,83 404.5 407.% 383.%5 2361.5
M 382.2 407.1 408.6 40).8 399.1 346.2 366.7 385.% 375,77 379.0
p(dife,
from 3SL) L 2 1 ] sew ' L 2 NS .e NS -

P(difference between QUAZEPAM change from BSL. and FLURAZEPAN ¢hange freom 3SL.)
(The 3SL N"AN entries reprasent P(diff, Between © 2L and F BSL))

8SL DROG DROG P=DRUG P-DRUG BSL  DRCG  DRCG' P-CRCG  AORCG:
MEA¥ NT 1 RMEAN NT 1 MEAN . MR FT 1 MEXN NT 1 MR
15sq ¥ ns N8 s N8 lomg NS NS NS NS ng

Within ttestment diffarences assessed by zatched pair T=cesSt, One tailed
for baseline vs drug, tvo talled for baseline vs post drug, Acress
treatment diffarance assessed dy two tailed, non-paized t-tast.

REY

M8 Nor Siqnificant at 0.20 level
*  Probabllicy ¢ 0.10

*®  Probabilicy < 0.08
¢e® DProbability < 0 01




[ 1

L $

=
»
L]

”~
- b

(W]

AP ¥

nE
i

00

TABLE § 2
PAGE 2
BSL DRUG DRCG
MEA  WT 1 _ MEAN .
st -
QUAZEPAM 13ng,

1 . 94,1 95,0
2 84,2 96,1 97.1
3 8:.) 82.8 71.6
4 88.2 81,8 8%.7
s 89.1 86,8 5.9
6 84.4 84.8 8%.0
MN 8$3.9 90,0 g8.1
Pldigs,

fzon BSL) LA NS
g4

PLURAZEZPAN 153,

13 84.5  88.4  88.8
14 80,3  89.4 29.3
15 938.8 91,7 92.8
14 83.1 88.5% 87.0
17 8%.3 7.1 - 95,1
l8 83.% 7.3 91,8
o 4. %0.4  90.8
P(aLss,

from BSL)  wee ver

P(diffezence between QUAZEZPAM change from BSL. and FLURAZEPAM change f:ron

POLYGRAPHIC EFFICACY VARIABLE = ACROSS ALL STBJECTS

P=-DROG

NT 1

94.6
9.1
88.3
83,6
95,1
0.1

§1.8

50.0
86.1
92.7
8l.1
93.9
al.6

$9.2

PERCEZNT SLEEP

P=DRCG
MEAN

94.9
95.7
50 .4
89.1 -
93.6
5.2

51.3

*e

85,8
82.9
§2,8
81.6
94.5
84,6

88,7

*e

" BSL
MEAN _ NT 2 MEAN _

DRCG

CUAZE2AM sTT0Y 2

DRCG

QUAZEPAM 30ng.

71.4
46 .5
80 .5
81.1
73.6
85.6

79.8

89.9%
95.1
89,8
‘94.9
82.8
,‘ .‘

9.5

94.8
95.1
85.7
96 .9
84.5
91.3

91.5

she

FLORASEPAM J0mg,

T4.5
72,7
72.7
79.8
79,8
2.4

76.9

§2.9
95.4
78.2
79.6
82.9
8.9

31.3

NS

80,6
93.4
al.2
78,2
82.4
50.6

8.9

*re

P~CRCG
NT 2

LR A

93.3
§4.3
79.4
87.0
91l.5
85.2

83.5

NS

(The BSL MEAN entries represent P(diff. between Q BSL and P BSL))
DROG DRUG P=DRCC P=DRUOG

asL
HEAN

i%ag ns

NT 1
us

NZ 1

MEAN
NS

BSL DRUG
MEAN NT 1
*T 30ag NS NS

DROG

P=DRTGC

~TRIC

ME A
N -

&T.5

. 98,2
‘o6 .9

9%-.3
89.3
94.2

92.5

L3 2}

54,1
75,4
80.9
83.7
50.9
80.3

35L.)

P=2R3C

MEAN NT 1 Mg,

NS

ns

NS-

Within treatment diffsrances assessed by
for baseline vs drug,

zatched pajir t-test, one tailed

two tailed for bassaline vs

treatment difference assessed by two tziled,

REY:
ns
L ]
| 1
ew

Not Siqnificant at 0.10 level

Proba

pility

< 0.10

Probability < 0.05
Probability < 0,01

post drug,

Across

non-pajicred t-tast,

e e e s i T e 1] e Lo SRR L
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TABLE ¢ 2
PAGE 3
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QUAIZPAM s™nv 2

POLYCRAPHIC BFFYCACY VARIABLE - ACRCSS ALL SCBJECTS
TOTAL WAKE TIME (MINUTES)

BS5L DRUG DRUG P-DRUG P-DRUG

 MEAN  NT 1  NEAN  NT 1 NEAN

QUAZZPAN 1lfmg,
1102.3 22.0 17.0 22.0 20,8
2 66,0 13.5 10.7 11,0 16.5
3 .0 72.5 122.6§ 45.0 32.8
4 49,7 0.0 40.1 61.0 43.8 .
S 47,5 58.0 60.5 13.0 22,
6 66.0 44.0 42.5 37.0 60,2
MN 68.6 40.0 48.9 31.5 32.8
PlaLse, .
from BSL) ' NS e e
st . :
FLORAZZIPAN 15mg,
13 68,3 50.5 49.2 42.5 62.2
14 88.) 465 47.6 6€2.5 76.2

15 4.5 1.0 28, 26,5 21.%
16 72.0 S0.0 S4.6 37,6 32.0
17 44,7 10.5 19,7  21.5 20,8
18 73.0 57.0 s, 77,5  6S.0
M 63.0 40.9 38.8 4.6 46.2
p(asse,

fzom 3SL) ree tew e e

- BSL DRCG DRCG P-LRCG #2ACS
MEAN  NT 1 OMEAN  ND 1 MpA

. — . . .

QUAZEPAN 30a:g.,
7 107.7 5.0 21.4 24,5 13.0
8 52.8 12.0 . 15,5 14.5 a5,
$ 8l1.0 33,5 56,9 49.5 "&3.0
10 8,8 17.0 10.4 7.0 ad.s
11 114,22 72.5 66.2 53.5 4.5
12 59.7 10.5 33.5 34.5 3.2

8.2 231.8 34.0 28,9 29.9

tew L X 2 sen [ 23 )

S
FLURAZIPAM long.

19 113.8 166.0 49.5 6.0 23.8
20 116.7 16,5 27.1 1S5.0 104.%
2l 173.5 94.0 82.7 90.5 85.0
22 ¥8.8 91,0 9.0 6.5 71.)
23 90,2 71,0 7%.% 36.3 28,5
24 5.8 42,86 39.0 63.0 8.8

101.2 ao '1 ‘o .5 71.2 ‘801

NS ve NS .

P(diffarenca datween QUAZEPAM change from BSL. and PLCAAZEPAN change from 35L.)
(The BSL MEAN entries tepresent P(diff. batrween Q 2SL and F 35L))

B8SL DRDG DRDOG P~DRUG P-DRUG
MEAN NT 1 MEMNY NT1 MEAN

13mag 3 NS NS ° NS NS

BSL DRAUG DRUG P-CRCG A-2RCG
MEM NT 1 MEAN NT 1  weay ¢

~30mg KRS NS NS NS NS

Within treacasnt diffsrences assess

ed by zatched pair t-test, one tailed

for baselines vs drug, two tailed for baselins vs POSt drug. Across
tzeataent diffsrence assessed by two tailed, non=paizred t-test,

KXY

NS Not Significant at 0.10 level
*  Probability < 0.10
. "¢ Pprobadbility < 0.08%
*** Probabilisy ¢ 0.01
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TABLE ¢ 2 . - CAIZPAN STTOY
PAGE 4 ¢ AN S 3

POLYGRAPSIC ZPFICACY VARIABLE - ACROSS ALL SCSIECTS
WAKE TIME (MINUTES) DURING PIRS? THIAD OP NIGHT

85L DROG DRCG P-ORUG P-DRUG .BSL DROG DRCG P~DRCG P=DR=G
O MEAN NT L NEANT NT 1 KEMN MEAN NT 1 MEAN O NT 1 NEAN
Y T ‘ T : I N T T s
QUAZEPAM 1Sag. QUAZEPAM 3Cng.

1 66,2 8.5 6.2 4.5 s.8 .7 %.0 29.0 '10.8 8.0 9.5
2 20,0 11.5 6.3 3.5 4.8 8 25.5 6.0 8.7 $.0 6.8
3 67.3 69.0 102.3 4i.5  29.2 9 68.2 30.0 43.1 30.5 -15.8
4 21.2 26.0 32,0 37.0 23,5 10 7.5 17.0 8.8 40 373
S 20,3 37.5 20.3 4.5 6.8 11 91.3 65.0 63.1 48.0 3£
¢ 1v.8 9.5 7.3 8.0 113 12 2¢.5 10.5 8.1 10.5 9.0

M 36,1  27.0  29.2 16.5 14.6 $8.8 26,2 23.8 17.7 17.6

plaise, .

from BSL] NS NS NS, » ovn v ve .

) s

PLORAZEPAM 15zq. PLURAZEPAN 30mg.

13 19.8 25.0 23.7 22.0 18.2 19 53.3 43.0 14.3 8.5  s.2

14 6€0.5 26.0 25.4 25.8 43.8 20 37.5  $.0 9.1 36.5 23.5

18 24.0 24,5 20.1  13.0 12.3 21 8.0 76.0 64.0 714.5 60.0

16 52.0 15.0 19.4 10.58 9.8 22 25,7  29.5 30.7 27.0 14.3

17 4¢.5  10.5 8.6 20.5 19.2 23 46.2 $9.5 §6.9 15.0 16.2

18 36.2 20.5 18.6 50.5 47.0 24 55,2 33.5 27.9 28.¢ s0.8

N 39.5 20,2 21.0 23.7  28.0 $0.9 41.1 3S.5 30.8 31.3

PldiLs.

from BSL) e . NS N§ * v . .

P(difference betwesn QUAZZPAM changs from BSL. and FLURAZEPAM change frcm aSL.)

(The BSL MEAN entries cepresent P(diff, Setween Q BSL and ? BSL))

BSL DRUG ODROG P=-DRUG P=DRUG 85L DRUOG DRCG P~CRCG P~IRTG
MEAN NT 1 MEAN NT 1  MEAN MEAN NT 1 MEAN NT 1 MEXN :

1%ag NS NS NS - - NS NS: .-30mg NS - ev NS N

Wichin treatment diffecences assessed by zatched pair t=tsst, one tailed
for bassline vs drug, two tailed for baseline vs post drug. Aczoss
tisatnent difference sssessed by two tailed, fon-paired t-test,

KEY:

N8 Not Significant at 0.10 lavel
*  Probability < 0,10
*¢ Probability < 0.08

tee  probability < 0.01

P AL Do AL

L BN R R A
k4
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TABLE ¥ 2 : DAZSP ™oy
PAGE 8 ¢ AM STTDY 3
POLYIGRAPHIC EFPFICACY VARIABLE = ACROSS ALL STBJIE2CTS
WAKE TIME (XINUTES) DORING MIDDL® ™IRO OP NIGBT
BSL DROG DRCG P=DRCG P=DRCG " BSL DRCG DRCG P=CRCC  ™CRIG
MEAN N1 | MEAN : MT 1 MEAN O MEAN -NT 1 MEAN a1 smaw
S¢ 5
QUAZEPAX 15ag, - QUAZEPAM l0mg. Y
1 13.2 2.5 2.2. 4.0 6.5 S § 6.7 9.5 4.5 8.5 £.9
p | 5 1.0 od -0 «0 8 1l8.5 6.0 4.0 4.5 -.13.2
3 7.8 1.0 17.8 2.5 3.0 9 T.5 , 245 5.5 16.0 24.2
‘ Jl: 2.3 3.5 1‘.0 ’02 " 10 ‘c’ |° .6 .0 2-02 *
S 10.8 7.5 24.8 «0 3.5 11 7.2 5.0 1.9 e 1.3
§ 1ll.2 12.0 6.1 16.5 3.2 12 9.7 «d 14.6 o0 6.0
o 7.2 4.4 9.1 7.2 5.1 9.3 3.8 5.2 5.2 5.8
} I{- S5 -
from BSL) v NS NS NS o . NS NS
54 5t
PLURAZEPANM 15mg., PLORAZEPAN leng,
13 2.0 6.5 6.5 14.0 37,8 19 18.3 6l.0 15,1 8,0 11.0
14 8,2 is,5 13,1 5.5 4.8 20 §8.7 .0 2.3 1.5 .
15 4.3 3.5 3.2 6.0 .5 A 2273 8.5 8.3 £.5 9.2
16 4.5 22.5 18.0 21.5 l8.0 a2 r.g 42.5 e4.9 23,5 i14.8
17 o2 I .0 l.0 5 22 25,2 2.0 3.6 1.0 €,.8
18 17.2 10.5 5.8 §.5 4.0 24 10.3 6.0 7.3 34,0 20,2
M 1l0.9 9.8 7.8 9.1 1l.4 6.1 20.0 l10.2 12.3 1;.1
P(dige, |
from BSL) NS NS NS NS NS NS NS %S

P(diffazencs bDatveen QUAZEPAM change from BSL. and PLTRAZZPAM change frca 2s5.)
(The BSL MEAN entries represeant P(difZ, bDetveen Q 3SL and F 3sL))

BSL DRUG DRDG PDROG P=DRUG BSL DROG DRUG P=DRAUG »BRLG
MEAN NT 1 MEAN NT 1 NMEAN: MEAN NT 1 MEXN NT 1l | MEAN :

n

1%5aq N3 us NS s NS  lomg N8  Ns xS NS Ns ”

Nithin treament differances assessed by matched pair tetest, ohe tailed
for baseline vs drug, two tailed for baseline vs post drug, across
treatnent diffecence assessed by two tailed, non-paired t-test.

KEYs

N8 Not Significant at 0.10 level
*  Probability < 0.10
¢  Probability < 0.0%

*e%  Probability < 0.01

i b

R
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TABLE ¢ 2 SUAZEPAM STRDY 23
PAGE ¢ ¢ swoy
POLYCRAPHIC BPFICACY VARIABLE = ACROSS ALL SC3IECTS é
3
WAKE TIME (MINCTES) DURING LAS™ TESIRD OF NIcH™ ;
. L
BSL DRUG - DRUG P-DRCG P~DRCC BSL DROG DRCC P=CREG 2~DRCG ~
T MEAN  NT 1 - MEAN ¢ ONT 1 . MEAN MEAN CNT 1 MEAN _NT 1 MEAN, 4
St 59 % B
QUAZEPAM 1Sag, ' QUAZEPAX 30zq, f
1 2‘-0 1100 ..‘ ’o! ’m’ 7 25.0 ‘cs ‘cl 8.0 15-5 ,-‘
2 ‘5-5 loo 4-0 705 110. a '.3 .o 2.8 5.0 - 500
3 5.2 2.5 2.5 1.0 5 9 5.3 . 1,0 7.9 3.0 3.0 >
4 25.2 1.5 4,6 8. S-O 10 8.0 0 1.0 3.0 s .
5 16.3 13,0 1s. 8.5 12.5 11 1s.7 2.5 1.2 .5 4.3
6 .0 22.5 28.6 12.5 40,2 12 25.5% ) 10.8 14.0 8.2
M 25.2 8.6 10.6 7.8 13.1 1f.1 1.7 5.0 6.1 6.5
P(difs, ‘
t!ﬂﬂ asn} e L £ ] . * epw *e e e
8 1]
FLURAZEPAN 15mg. PLURAZEPAN l0mg.
13 22.5 19.0 1%.0 6.5 6.2 19 4.3 6§2.0 20.1 9.5 7.5
15 15,0 3.0 1.9 7.5 5.8 21 12,2 5.5 10.4 16.5 15.8
16 11.5 12.3 17.2 5.0 4.2 22 $2.2 1%.0 15.4 1.9 2.z
17 Io .° ' 1.1 .a .3 23 13.3 9.5 5-0 20 .5 1505
18 19.0 26.0 1o, 20.5 14.0 24 10.3 2.5 3.8 o5 24,3
MmN 4.6 10.9 8.9 11,8 5.8 24.2 1%.0 5.1 8.2 25,2
pldiss.
from BSL) NS . NS NS NS er NS NS
P(diffezance betveen QUAZIPAM change from BSL. and PLTRAZSDAM change from BSL.
(The BSL MEAN entries cepresent P(diff. between Q 3SL and P BsSL))
BSL DRUG DRUG P=DRUOG P=DRUGC BSL DRUG DROGC ?2=DRIG p=DRUS
MEAN NT1 XEAN NT L HEAN NEAN NT 1 MEAN NT 1 !Eaﬁ;
1Sag Ny s NS ve NS  3o0mg us NS NS NS us "

Within treatment diffarencas

assessed by =atched pair t-test, one tailaec

for baseline vs drug, two tailed for bassline vs post drug. Across
treataent difference assesssd by tvo tajled, non-paired tecest,

REY:

N8 Not Sigqnificant at 0.10 level
» Probabilizy < 0,20
“*  Probability < 0,08
tée  Probabilicy < 0,01
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TABLE § 2 : 0 UAZEPAM $7TDY 3
PACE 7 ¢ D
POLYGRAPEIC EPFICACY VARIABLE - ACROSS ALL S5TBOECTS
WAXE TIME (MINUTES) APTER PERSISTRMNT SLEEDP CNSL’?
BSL DROG DRUG  P=DROG P~DROG -BSL DRCG DRCG P=DRLCG »CRCG
O MEAN O NT 1 NEAN NT 1 MEAX MEAN NT 1 MEAM NT 1 NgaM
1) s ‘ | T o
QUAZEZPAM 1Smg, QUAZEPAM 30mg.
1 88,3 19,0 14.2 . 18,0 i¢.0 -7 331.0 16,0 1.0 1l3.5 22.2
2 48,3 2.0 4.4 7.3 11.8 8 35,0 §.5 9.7 12.0 13.2
3 1.8 3.5 £.3 3.5 3.2 9 13.3 4,0 20,0 29,5 233
4 30,0 4.0 9.7 27.0 16.5. . 10 42.0 10.5 $.2 1.5 S
5 2%0 20,% 44.8% 10,0 18.0 11 28.7 8.0 5.2 9.0 1g.2
6 Se.) 38,5 36.8 30,3 $4.0 12 48,8 3.5 28.8 20,0 1g,2
MN 44,4 4.1 19.0 6.1 20.0 34 8.1 13.3 15.4 18.5
pldise, .
gg“ BSL) *e L 1} *e ) eww nTew - *w
54 ‘ , s
PLURAZEPAMN l35ag. PLORAZEPAM 10z=g.
14 20,5 21.0 25.2 39,5 35.8 20 93.7 11.5 15.8 1118.5% al.3
15 2.7 6.5 5.1 13.% 10.8 ¢l d48.2 21,0 21, 22,0 1.2
16§ 2317.8 38.0 44,1 2%.0 24.5 22 70.2 2.0 70.2 39.5 6.2
17 | «0 P § 2.0 1.8 23 44.] 11.% 11.8 23,8 b
18 4.5 41.3 21.8 27.0 18.0 24 22.3 8.5 11.3 35.8 3g.2
™ 3l 238 22.3 23.3 23,2 §8.9 45.% 29.8 42.8 4.7
2{dize,
from BSL) e * NS NS NS e NS ns
P(difference between QUAZEIPAM chbange from BSL. and PLCRAZEPAM ¢tange from 3SL.)
(The BSL MEAN entriss represent P(diff, betveean Q BSL and P BSL))
BSL DRUG DRUG P=DRCG P=DRUG BSL DRUG DRCG P-DRCG AI2arC
NMEAN NT 1 NEXN N? 1 MEMN MEAN NT 1 MEAN 22 MEXN
15zag K3 . 4§ " NS NS - "Iomg * NS NS NS NS -

Within treatment differences assessed by matcoed paif t-~cast, one cailec

for baseline vs drug, tvo tailed for baselihre va vost drug. Across
treaczent difference assessed by two tailed, non-paired te-test,

REY:

NS Not Significant at 0.10 level
*  probability < 0,10
¢=  probabilicy < 0.05%

*e*  Probability < 0,01
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TABLE § 2
PAGE 10
- BSL DRUG DROG
KEAN ~ NT 1 MEAN
-1
QUAZEPAM 1519,
1 21.8 .0 .
2 17.8 12.3 7.0
3 70 §9.0 121.4
4 0.3 26 .8 b
5 lu.d 6.3 19.8
6§ 1l2.8 11.% 6.7
MmN 23.1 29.8 31.9
r(daisfs.
from BSL) NS NS
[ {]
PLURAZEPAM 15mg.
13 1.7 18.0 14.6
14 59.8 25.% 24.9
is 23.8 a3.s 2%.3
16 8 12,90 12.6
17 42 11.0 21.3
18 29.8 19.5 14.3
m 3302' 1,0, 18..
p(dige.
from BSL) _:_ﬂ._ e
P(difference
(The BSL MEAN en
BSL PRUG
MEAN NT 1 ME2AN
1Smg N8 NS

POLYIGRAPHIC EPPFICACY VARIABLE = ACRCSS ALL STBJECTS

-113-7

CUAZEPAM STTDY 3

LATENCY (MINUTES) TO PERSISTENT SLESP CNSET

DRUG P=DRCG P=DRUG

‘P=DRUG -

.2

i '
[N Y PRt
MR

oWwwunino

9.5
18.3

13.5
25.0
11.0
12.5
19.5
7.0

23.4

NT 1
" RS

P~CRCG

MEAN

5.0
4.8

29.0

35.8
5.0
7.8

14,3

15,0
42.0
11.0
10.2
1.0
51.2

as.l

NS

between QUAIZPAM change
tzies crepresent P(difl

MEAN
NS

%

10
11
12

19
20
al
22
23
24

BSL DRCG DRCG
MEAN © NT 1 MENN
QUAZEPAM 30xg.
96,2 29.0 10.4
20.7 5.5 7.0
§7.5 30.0 38.8
43.8 6.5 6.8
28.0 65, 61.4
12.2 7.5 4.9
$4.7 24.0 21.6
489 [ 2 ]
PLORAZEPAM 30=q.

4.2 15.0 7.9
26.8 10.5 9.0
77.8 73.0 62.5
18.8  29.0 24.4
47.5 59.5 64,7
$5.5 38.5 32.8
.3 17.6 33.5
NS .

BSL
MEAN

jomg NS

DRCG

§T 1

DRCG
MEAN

12.3
3%9.0
70.5

£.5
12.0
37.3

33.0

NS

from BSL. and PLCRAZEPAM change fzom
. between Q B3SL and ? BSL)}

#=DRCG
NT 1

P=CRTG ;
MEX ¢
*

within treataen
for bassline vs drug,
treataent diffarence

KiY!:
NS
L |
[ ] )
[ 11

Rot Significant at 0.10 level

Probabilizy < 0.10
Probabilicy < 0.05
Probability < 0.01

t difiscances assessed by satched
two tailed for baseline vs
assessed by two tailed, non-paired t-test.

pair t-test, one tailed
post drug,

Aczoss
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TABLE » 2
PAGE 1)
POLYGRAPHEIC EPFICACY VARIABLE - ACROSS ALL ST3JECTS
NUMBER OF AWAKENINGS
B5L, DRUG . DRUG  P=-DRCG P=DRCG BSL _DRCG  DRLG
MEAn -~ HT 1 MEAN ~ NT 1 - MEAN MEAN NT 1 — MEMN
St St
' QUAIEPAM 1Smg, . . QUAZEPAM 30ag.
1 26,7 22,0 14.8 10,0 10.5 7 5.3 7.0 3.8
2 7.7 5.0 5.0 5.0 6.0 8 15.0 2.0 5.8
: 9.0 4.0 5.0 5.0 ‘-5 - ’ 7.3 ’ 4.0 7.‘
4 16,0 £.0 7.2 17.0 13.5 10 19.3 1.0 3.4
5 10,3 17,0 11.0 2.0 8.0 11 8.7 €.0 2.8
€ 9.0 9.0 9.4 18.0 11.0 12 30.7 3.0 8.0
o 13,1 10.5 8.8 9.% 8.9 14.4 $.2 5.2
I ICTS 4 :
f£zom BSL) NS e NS NS oo e
st ' s
PLORAZEPAM 15mgq, . PLURAZEPAM 30zq.
13 11,0 0.0 10.0 8.0 7.5 19 12,3 35.0 15§.2
14 18.3 4.0 16.4 24, 23.5 26 17.0 1.0 3.4
18 15.7 9.0 4.0 16,0 1l1.0 21 23,3 18.0 17.6
16 11,7 12.0 . l6.6 2.0 1l.0 22 14,3 8.0 .2
17 2.0 1.0 1.4 3,0 5.0 23 10.0 4.0 5.8
18 17,3 L 20.0 4.6 22.0 12.0 24 14.0 9.0 9.2
m 12.7 11.0 10.5 12,5 11.7 1%.2 12.5 10.2
pldite.
from ASL) NS NS NS NS NS o

CCAZEPAM STTOY 3

P-CRCG P-CRCG

TNT )

W WO hin
L] L ] - -
o O00DOOD

NS

Vo pa
H WA GAWIA

* @&
o ooooob

*re

MEAN -

Ll
- Po .
{2 wauroob

NS

[ o T
¢ & » 8 @

w WO DU LAW

(™)
| ] N ET- RN Ry N

P

L1

P{difference batween QUAZEZPAM change from BSL. and PLTRAIEPAM change fzom 3SL,)
{The BSL MEAN entzias ctepresent P(diff, bectween Q BSL and F BSL:!

BSL DRUG DRGG P=DRUG P-DRCG .BSL DRUG  DRLG
MEA NT 1 MEAN _ NT 1 NEAN MEAN NT 1 MEAN
1Smg Ns ¥8 NS NS NS 30mg NS NS NS

P LAUG
NTl.

NS

Within treatment diffsrencet assessed by nacched palr t-tast, one ta:led

tor baseline vs drug, two tailed for baaeline vs post drug.

Across

trea@ent diffecence assessed by two tailed, non-gaired t-tast,

KEYs
NS Not Significant at 0.10 level
*  Probability < 0.10
s® Probability < 0.05

- see  Probability < 0,01




NCA 18=7(¢

Efficacy:

&15: Cn the first Srug nignt, 15 ¢cic nct srarven sleep lavenc, t.v
it dic increase TST. (n the Fean. crug nignt, 15 gic nect srorrer
sieep latency cr increzse TST, but CiC cecrézse Tne numter ot

awzkenings, cecreased wzke time efTer sieep onser, anc cecrezscc nZng
time in last thirg of night.

Compared with baseline vaiues, cn the tirst PCST=Crug nicht anu on

the mean pest-drug nisnt, TST increasec, Tal Cecreasec,_wene time in -
The last third ot the night cecreaseq, anc w2ne Time zfter persistent
sleep onset decressed. Thus, there was nc evicence ¢f 2 retcunc
inscmnia but pesitive evidence fcr & hypnctic carrycver effect.

030: On the first drug night as weli as on the mean Grug nignt, (v -
significantly improveg 21| efficacy variables; sleep lztency nes
shortened a2nd TST increzsec. Al} inciceters cf sleep meintencnze

vere Improvea; TWT anc wake time in ezch thirc ct the nicht were
dJecressed, as well!l as the number of awakenings.

During the post=drug period, (30 ¢ig not -produce retcung inscania but
¢ hypnotic carryover effect was evigent.

Safefz:

Cther then the possibility cf some ceytime Crewsingss curing
withdrawa!, nc adverse effects weré cbservec. (linicel laz teste
included CBC, urinalysis, SMA~1Z ang EKG. -

Cemments:

Within treatment, &nalysis incicatec That Vil Cecrezsec sleep
tatency, increaseq sleep time, and improvec sleep mzinTenznce. Aiter
5 nights of continuous acministraticn, (!5 znc ' [r_gucec &
post=drug hypnotic carryover effect, znc no retoun: iasemniz.

Some paracoxical results ncteg between giazepam ang flurazepem 2T Tne
15mg and 30mg doses may be oue to the smali sample in eacn TrezTrent
group (n=6/group).

Cbjective: To zssess zno cempere hypnotic effects cf 30 mg GueZepzn,
ang (.5 mg triazclam cn the sleep of chronic insomniacs whe were
otherwise free of medical or mEjcr psychciogical prcbiems.

Ve
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Exeerimenret Lesicn:

Peraisel §rCup cesign in whien Tregtment was elninisrereq fer 1.
Nights 1¢ 12 subjecrs (& men enc 4 werens, wre FENGEC in 2ge frem
T0 55 yrs, with chrenic insemnia, SubJecrively, €ach sut ect v

wen 2T

EEG-s)eep Fecordings, on any two Consecutive nignts Curing nigrrs

<=4, each subject had to sleep nc more than 35¢ minutes curing rre
450 min recoraing peried. )

Sche‘du;e_es foliows: - - B S - - -

Night 1: placebo (agaptaticon)

hight z~4; placebo (béseline) e

Night 5~18; Crug {(either Quazepem 3C mg or Trizzclerm L.5 mgJ -
‘Nights 5«7, in sleep jab; E-14, at hcre; 15, réeacepteticn;
16-18, Intermeoiate effects)

Night 19-25; Placebo (withcrawal)

Measurements:

1. TST (minutes)

2. Sleep efficiency (4): ratio ¢t 187 to tered time in pec

3. <leep latency (minutes): sleep incucticn time mezsureg fren

"lignts cut" +¢ first minute er more 0f stege 2 sieep

Total nocturna| weke time (minytes,

Uuraticn of wakefuiness an¢ number ¢t Ewekenings ¢f 5 mip op
mera in each thirg cof nignt

n o
L]

Results: (refer Tc following tables in Veiume 1.40)

! (p.1&)
i (p.16)
i (p.20)
Vi (p.23)

Average TST feor (30 Leseline periog.was 347.5¢ minuTes. Curing Tre

first three nights (short termi, G30 increasec it TC 383.CS min enc

tc 352.5! minutes during nights 16-1§ Lintermeciate term). Aftrer 14
nights on Q30 ang upcn zbrypt withcrawz|, TST ceclingo to 38:.83 min
on-night 1S (Table Vi) ang to 3€1.22 min en nighr 26, un night 45,

TST was 341,62 min, near bzseline average.

Triszolam 0.5 mg increzsec TST from a baseiine &verace ct 362.23 min
to 415.55 min en night 5. Tne dverage for nights 5~7 (shors term)
was 406.16 min, pyt Cecreadsec tc 395.35 min for nights 16=15
(Intermedizte term). n the firsst withdrawai night 15, 153 rapicly
decreased to Z13.3% min, ang §PEcually reacheq baseline averace cf
368.85 min cn night 25 (Table v)},

ot g o i g i abladias’



Upen ccmpering efficacy cf ¢1g ang T Colrg, ircrease in 7.7 T g
teseline fer Qua2epam was 12,6 ¥Ss 5.%1% fer Trizzciam, - »ne
first withcrawal nignt 16, increase jn TST fer CUEZe&pem mes iu.dly;
it cecreasegq by 41.26x for triazciem (Tape iy,

At basel ine, sleep latency for Quazepem was 41.37 minutes anc
decreaseg to 31.77 minutes on the firgt Night ¢f acministreticn eng
decrezsed further to 2£.7 minutes (nights 5-7) 8MC 45,186 minyTes
(nights 16~18). Thus, hypnotic efficecy iﬁcreasec,prcgressivel,. S
contrest, triszctam decreasea_sieep letency. from taserine 5.7cc min
to 22.27 min, maintaineo it -at 24,4 min, ang sligntly increasec it 1c
27.18 minytes; anc, en the first witharawa | AIGhT (night 1s) ¢
increased to 85.06 minutes defmonstreting rebdoung inscrnia (Tetie 14, .

Triazolam decreaseq |+ by 45.C1% after < weeks ang inreésec nccturne
wekefuiness by 190.67% on +he tirst witherawal hignt (nignt Iy -
Table 11}), .

The short ang Infermedlare-rerm (¢« weeks) effects of 13 mS Queepem
were exzmineq on tne sleep of 6 chronic inscmniacs, cacn SubyecT wes
stuciea for 2z Consecutive nighrs (4 baseling; 14 Crug; 4 Llzcece

1. Sleep Induction time (sigep latency): time frem ®lignts gyt
until stage 2 slesp

4. TST

3. Sieep efficiency: ratic of TST t¢ rcral time in Leg

4.  No of awzkenings of 10 sec or mcre ‘ '

5.  Curation cf wakefulness anc nurter cf ewekenings ¢t 10 sec ofp
Mcre In each third of the night” -

Results:

TST increaseq progressively on the first 3 nights ci quazepam
acministration from 416,§ min Yo 429.2 t¢ ¢3277 minutes (Tacie (i,
Following drug withdrawal, TST returned to baseiine values /iyTheut
any evidence for retouna insomnia. '

In this stuoy, 15 Mg Quazepam did not decrease sieep latency;
however, the pre=treatment &verage sieep l2rency was only 7.4
minutes. Nevertheless, there was » Significent decrease in
wakefulness during the firgt thire of the night,

There wes pcor correiaticn between the Subjective anc cbjective cera,
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sgnificantly decreased the to jod of wakefulness during the first
third of the night imimediataly after it started, from an average of
30.4 minutes during the baseline period to 17.8-miputes on nights 5, 6,
and 7. Again, tolerance developed to this effect so that.at the end of
the two weeks of drug sdministration, the total period of Wakefulness
during the first third of the night on nights 15, 16 and 17 was 26.1

Table 11 = Total sleep time on individual study nights

Nignt Total Sises Time (min)

Mean 3.D.

1 J85.8 454

2 413.7 2.9

3 388.0 4.9

4 3720 349

5 418.8 26.9

6 429.2 12.1

? 4327 193

Home Nights 8.14

15 409.2 45 4

16 420.3 340

17 400.5 371

18 . 4223 13.7

19 298.2 9.

] 390.2 423

21 417.2 30.0

2 a83.7 a4

MM‘*
utes —a value not significantly different from baseline. During the

second_ third of the night, quazepam significantly decreased the duration
ess throughout the period of its administration, and an even
Fealsr decr in the duration of wakefulness was observed in the

L ight, but here, because of the great variability of the
data, the decrease didnot reach statistical significance. During the with-
drawal period, the duration of wakefulness returned to baseline values
in all three thirds of the night, In spite of the decreass in the total
duration of wakefulness during th¥~gight, the number of awakenings of

.10 seconds or more in duration each night was not significantly changed

by 18 mg. of quazepam.

Quazepam produced significant differences™
centages of the different stages of NREM sieep (Tible II). There wWes 8
progressive decrease in the duration and percentage of s 1 sleen dur-
ing the two-week drug administration period which pmiste}m%:om
the drug.withdrawal period. The duration and percentage of stage 2
sleep in contrast, rose progressively during the 2-week drug administra-

-t
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NeA 18=-7(%

Cbjective: to evaiuzte effects ¢t 15 mc anc i Mg QuéZepenm (s arc
mg tlurazepam (F) cn 17 insemniacs (22-€0 yrs), acrministercc crug
for 26 censecutive nignts, fclicecc. 0y a 13=nignht witncrameai PEFILC,

Study Design: 17 subjects were essigned to cne of 3 Crug grovss in ¢
acudble=blin¢ manner: .

¢ 15 mg == 5 subjects '
¢ 30 mg ~- 6 sub scrs - o - - T
F 30 mg <- 6 subjects

Schedule was ag folicws:

Nights 1-4; on placebec (in sleep fap) | )

Nights 5-7: active drug (in sieep lab)
Nights 8-14:  active grug (at hcme)
Night 15: active drug (readzptzrion lap)

Nights 16=18: active crug (in sleep iap)

Nights 19-28: active crug tat hcrme)

Night 25: = a=ctive drug (readaptaticn lab)

Nights 30=3Z: active ¢rug (in sieep lab)

Nights 33-47: on placebe (withdrawa!l effects in ezt ]

Results:

30 mc (Tabie 3): TwT cecreased by 57.4% frem 70.7 minutes
(baseline) t¢ 30.1 minutes (nights 5=7). On nights 16=1&, TwI

cecreased from baseline vy 30.3% to 49.3 minutes. wun nignts 3(=3,
TWT decreased from baseline by <2.6% tc 54.7 minutes. Felleming crug

withcrawz! (nights 33-35), TWT remained below Laseline, 45.3 minutes
vs. 7C.7 minutes.

F 30 mg (Tabie 4): TwT gecreasec by 115 trem 1Lu.6 minuTes
(baseline) tc 45.2 min (nights 5=7), Gn nights 16=1¢, TwT cecrezses ;
from baselire by 42.7% +5 57.6 min. Un nights 20-~32, Tl ecressce .

from baseline by 35.1% tc 65.3 min. Feliowing withgrawz| (nignts )
45-47), TWT apprcximated baseline values, 103.2 min vs. 10L0.¢ min,

%uazepam 12 mg (Table 5): TWT cecreasec by 37.5% frem 9%.4L min
taseline) tc 39.5 min (nights 5-7). un nights 16=1&, Thl cecreasec
from baseline by 41.8% to 55.4 min. On nights 30-52, ThT gecrec:ec
from basellne by 29.6% to 67.0 min. Fellowing witharawe! tnignts
33-35), TWT remained below bzseline, 71.% min vs. 5.2 min.
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TABLE 3 . . |
R H ’
Elfectiveneess of Quazepam 30 mg for Sleep laduction sud Maintenance: - Coe ,_,
Short~, Intermediate- and Long-term DPrug Administration C
(]
BSLN DRUG DRUG PRUG WL oL
2-4 5-7 16~-18 30-32 2-35 A5-47
Sleep lstenc (min) 5.9 18.7 29.3 H.9 21.3 7.2
“\ ¢
Wake time sfter y.e 1.4 19.8 19.8 2.0 21.% ..,
sleep onset (min) : , L .,/
Total wake time (mln) 10.7 0. 14 49.3 367 49.3 59.1
Total no. of wakes 13.4 a.5¢ 11.4 11.6 11.8 10.24
Per cent sleep time . 85.%. 91.2¢ 89.7 B8.6 89.7 8.7 P\\
. , ]
Per cent wake time .
by thivds of snight
It 8.9 1.4t 3,04 1.2t 1ist 1.9
2nd ; L.b 2.1 4.8 1.9 7.6 6.0
m . Jed 10.5 3.1 5.1 1.9 5.3 6.7
m All numbrrs represent mean valucs for the 6 sublects, o -~
I p<6.0) : ™
, * p<0.05 )

Froem



Effectivences of Flurazepam

e e o e s._..iz\ww

TABLE &

s
%

Short-, intermediate- end Long-term Drug Adeinfatration

30 ug for Sleep Induction and Maintensnce:

BSLN DRYG DRUC DRUG Vvl WAL
2-4 $-7 16-18 30-32 33-35 . 45-47
Sleep latency (ain) 5.7 31,14 28.8¢ 4.9 42,7 62.6
Uske tixe after 4.9 18.1¢ 28.8 26 As 4.7 39.7
slecp onset (min) '
Total vake time {min) 100.6 49.2¢ 37.6t 63.3 a7.4 103.)
Total no. of wakes 15.4 12.7 16.2 16.2 17.¢ 15.4
Per cent slecp time 19.0- 89,74 88.0f 86.4% 81.8 78.%
1]
Per cent vake time
by thirdy of night
Ist 5.3 1.9 4.7 1.3 8.9 | 8.4
2nd 9.4 5.1 4.7 4.3 10.6 5.9
Ird 14.7 5.2 9.8 8.8 1.7 14.6

ALl surbers sepresent moan values for the

Q -aAA-.Av-
Y I T

P e

6 subjectw.

T




Effectivanens of Quazepan 15 my for Slecp Induction and Maintenance: "

Short~, Intermcdiate- and long-term Drug Aduinfstration

BSLN DRUG DRUC DRUG NOWL WML,
2-4 57 16-18 30-32 33-15 £5-47
Sleep latency (min) ' . 52.3 37.3 22.04 39.1 4.5 53.7
Hake time after 32.9 22.2 284 27.9 7.4 ° 23.6
sleep onset (min) . . )
Totsl wake time (min) 95.2 59,5t 55.4+ 67.00 ' 7.9 72.3
Total no. of wakes ; 14.7 1.5 12.9 13.1 12.8 12.5
Per cent sleep time , 80.2" 87.6t 88,5t 86.04 a5.0 83.9
' t
Per cent wake time
by thirda of night
lst 4.9 2.9 2.4 1.54 154 1.7
2nd 11.3 3.7 4.0 8.0 5.6 4.5
U-.A- .—an ‘-’ -n“ 'on ~—|_ ._ @na

Al nmushiers sepresent sean valuen for the 5 subjeces,

1 p<tr. O}
o p.05 .

Ve e
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Trese studies

may be regarded 2s pivoctal to esteblishing That quazeszm 30 mg
significantiy improved ail efficecy varizcles: slesp JaTenc, wes
shertened and TST increaseu; TwT ana wake time in.each Thirc ¢r tne
nicht werec decreased, as well as the number ¢f awexkeninge. rimever,
in both ang sfudies, quazepem 15 mg Qic neT sncrren
sleep latency, but did increase TST. {n males! stucy, ¢n baselire i
nights (Z-4), slcep latency was 57.3 minutes. IT cecrezsea 1¢ 27.23 E
minutes after quazepam 15:mg (nights 5=7) with interrecizte~Tecn - .
zoministration of ¢ 15 mg (nnghfs 16=16); sieep feTency wés d7.v : 8
minytes (p=< CG.C1). OGn nights 30-3z (long=term gcministrariony, 3
sleep latency was 35.5 minutes. y

L ¥

ot s S Fi ARt Ry TR e

There was no inaicatien ¢f rebouna insomnia curing the 19-cay -
withdrawal perioaq,

B. Short=term (5 nicht) Clinicz! Efficacy Studies cf (uazetam () 3u ne

& -

4o

Objective: 1o assess the safety ang efficacy cf 2u mg quazepen
placebo in cut-patient inscmniacs, as determinec Ly ceily, Sq
self~evaluyations by the patients and overail evaluations by patients
and by investigators.

Design: bzlancec=-parallei~groups; doublz:=bling, placebc~ccrntreliec,
randomizea. For the first 3 nights, patients tcck placebo uncer
single=bling cenditicns; for tne iast 5 nights, petients Yook eiTrer
¢ 30 mg or placebo.

Measurement : Efficacy was evaluateo using respcnsgs cn pcsT=siees :
questionnairaes, and the phys:cians' ana patients' glebal evaluzticns -
at the end of the study. Safety was evaluated using items &, 7, anc

8 on-the daily post~sieep questicnnaire ana ADR, EC» 2ng lazp tests

pre= and post=treatment.

Results:

Four U.S. investigators usec a ccmmen proteco!

} Involving 176 outpatients.
was terminatec after &§ months "because the investigator hzt chiy 14
valid cases (5 on Q30 and S on placeboi™ anc was unable 1o fultill
the proteccl requirement of 60 cases.
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Trese studies

may be regarded as pivetal to establishing That quazesem 3( mg
significantly improved ail efficacy veriacles: sleed izTenc, wes
shcrtened anc TST increased; TWT anao wake Time in.each thirc ¢f tne

nicht were decreased, as well as the numter cf EWwEKENINGS. Miwever,
in dboth ang studies, quazepam 15 mg Qic NCT SNCrTen
sleep latency, but a¢id increase TST: In Rales' sTucy, ¢cn bastelire

nights (Z2-4), sleep latency was 57.3 minutes. |T cecrezsca T¢ 7.5
minutes after quazepam 15:mg {(nichts 5<7) with inverrecizte-Tecn -
goministration of ¢ 15 mg (nzgh?s 16=-18), sleep letency mes d7.u “
minutes (p< G.Gl1}. On nights 30-3Z (i{ong-term gcministrericn,,

sleep letency was 35.5 minutes.

There wes no inaicaticn cf reboung insomnia curing the 19=cey -
withdrawal periodg,

Short=term (5 nicht) Clinical Efficacy Stucdies cf Guazecam (L) 3u n-

Objective: +o assess the szfety anc efficzey of 3U mg quazeren ve.
placebo in cut-patient inscmn.acs, 25 CeTerminec Ly ceily, Sub_ecTive
self-evaluations by the pztients anc overall evaluations by patients
and by investigators.

Design: balancec-parailel~groups; doubie=bling, plicebc-ccntrciieg,
randomizeg. For the first 3 nights, patients Tcck placebe uncer
single~biing ccnditicns; for tne last 2 nights, p2TienTs YCCk €iTrer
¢ 30 mg or placebo.

Measurements: Efficacy was evaluzteo using respcnSus Cn pest-sleer
questionnaires, and the physicians- ana patients' glcbal evaiu:rncnc -
at the end of the stuuy. OSafety was evaluatec using items &, 7, znc

8 on- the dally post~sieep questicnnaire anc ADK, ECL 2nz l2p fes?s :
pre~ and post-traatment.

Resu{ts:

Four U.S. investigators use¢ a ccmmen pretoco!

) Involving 178 ocutpatients.
wds terminateg after & months "because the investigator hz¢ cnly 14
valid cases (5 on (30 and 9 on placebol" anc was unable to fulfill
the protoccl requirement of 60 cases.
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tn ’ I in
on (30 anc 29 cn placesa), ne sicnificant T
tever cf (30 were chservec.

& Tetel cf 50 cutoetients tiw
cn Q30 ana Z6 on placede) were evaluateo for erficacy eng 37 retients
(2€ cn G and 25 on P) were evaluateg tor safery. Responscs for tne ¢
efficacy items from the caily Sleep questionnzire zre summerizec in
Table 3. The results auring the treatment periou were signticanT ¢n
3 or 4 nights, znc censistently favores { over placenc.

There wes less morning glertness in the v cracp iTeble =, - - =,

The most frequent!y reporteg ALR was Qayrime scmnclence (ltszt cn (OU
vs. 4/25 on placebc). Two patients (#44, #54) qgiscentinues Guezepem

on the last stuay night due to ADR (somncience) &nc cne patient (512 -
took only 15 mg G en the last study night cue TC crewsiress Tre -
previous night. .

. @ tctal ct 56 parients
were evaluated (26 on Q and 28 on placsbo). Feur patients crepoec
out after the second night of treztment: +wo were ¢~treatec peTients
(#27, #56). Adverse reacticns reporteo by ¥27 (gaytime somncience)
anc by #56 (gaytime somnolence, hypckinesiz ang cifficulty
concentrating).

In the placebo greup, petient #7 ¢rcpped out teceuse ¢f "rreztrent
failure" anc #31 repcrtec cayTime scmnclence anc nausesz.

Responses for items 1 to 5 ana item 9 on the pest=sleep
questionnaire, are tabuiated on Table 4. (30 inguces sleep mcre
quickly then placebo, &an¢ mzintaineo sleep longer with fewer
awakeninge.

2z patients repcertec AR: 13 in the & greup &ng S in rtre placezc
group. AR attributed to treatment 2re shown in Taole o. Leyrime
somnclence was repcrted mest frequently: 12/26 in the {(~treatea
group and 5/Z€ in the placebo group.

- Using the same protocol, ~

at the . &7 patients were
evaluatea for efticacy (24 on (30 and 23 on placebe). Une v treztec
patient (#25) arcppec ocut because of severe caytime somnclence. Twe
placebo-treated patients cropped out: #3 because of & death in the
famiiy and #5 because of treatment fallure. 15 patients repcrtec AR
(13 In G group ana 2 in ptecebo group). 10/24 cn G30 reporTec
daytime somnolence and cniy 1/23 on placebc (See Teble &).

The responses for the 6 efficacy items from the caily sleep
questionnalre zre summarizec in Table 4. G3C was shcwn to be
superior tc placebo with respect to nceturnal awakenincs, but not &s
regards to sleep lztency or TST,




TAWLE 3

ENONT TERM CLINICAL ST OF SCH 15174 TN DUTPATIENTS WITH INSOMNTA
STUDY MMRER_ .
SIMMARY OF AESULTS FOR THE PATIENT'S SLEEP QUESTIOMNIRE
EFFICAMY EVALUATIONS

ETUDY MIGNTS
- OVERALL
BASELINE DWBLE-BLIND THEATMENT THEATHENT )
swm—————= }
QUES"TLON (N0, ) N 3 2 3 4 [ & ? . - ) C
SLEEP VHUCTION TINE())
QUAZLPAR 24 2.9 1.y 3} am .2 8 4. 3.9 4.0
PLACERD % )8 2.4 M1 2.8 32 2.9 2.8 28 S
P-vALUE NS .08 NS 1 .85 ca8 .8 .5 <.n
TOTAL SLEEP TINE(2) )
QUAZESAM . 24 2.0 2.5 2.2 1.3 3.5 3.4 A& 3.4 3.4
PLACERO % 2.4 1. 2.2 2.3 2.8 2.3 2.% 2.8 2.6 \
P-vALUE NS <.0% N5 .05 NS  C.85 <.PS [ <. .1,
.n\b.
' O
NOCTURNAL AWAKENTNGS (1) . ¢,
QUAZEPAN 2 Le LY TS % ) .0 3.7 1é 4.8 .S 3.7 : \
PLACERO F i 2.0 2.7 2.0 3.0 3.1 2.7 3.2 3.2 3.0 .
P-VALUE - NS .10 S - .88 M LM P s <. .
EARLY NOWNING AWAKEN. {4) .
QUAZERMS 24 0.4 "3y A4 'K 0.8 8.7 89 0.8 a8
PIACEBD 26 M.k 5.2 9.3 "4 8.7 #A S a.s 0.5
P-vALIE <.18 NS s <./ ns NS <. <.05 <.m
S1.CCP QUALITY(S)
(UAZEPAM rZ I N 3 2.4 2.0 3.7 3.8 3.7 4.1 3.5 *.h
PILACERD 26 I.A 2.4 2.R 3.A 3.3 2.9 3.2 3.2 3.1
P-VALAR NS <. 1IN NI <.05 < A8 LN L) <.hS S . Bl
|
PATIENT RATING(Y)
(WAZEPAR 24 1.4 e 1.5 2.5 2.6 2.7 2.7 2.3 2.6
PIACEDD % 2.8 1.4 1.0 1.4 2.2 2.8 2.1 2.1 2.8
P-VALIE <.R% NS HY <.AS NS <. 0 <. PN NS <.hS

NG s HOT SIGNTIFICANT (M. IR,
WIGHEN SCORE TNLICATES BETTER KELdownt . '

P e
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QUESTION {80, }

EASE OF AMAKENTNG (6}
UIAZEPAN
FLACERO
P-vALUE

MORNING ALYRTNESS(T)
QAT EPAN
PLACESO
P-VALUE

NICHTMARES ()
QUAZEPAN -
PIACERD
P-vALLE

HS = NOT SIGNIFICANT P> )IB) .
HIGHER SCORE INDICATES BETTER PLIPONSE.

SHORT TERN CLINICAL ETUOY OF SCN 16514 T8 ATMATIENTS NITH TNSOMNIA
ATUDY NIBE)
SIMMARY OF RESULTS FOR THE PATIFNT'S GLEFP QUESTIONNINE

24
246

2
2%

24
26

TAMIE 4

SAFETY EVALIATIONS

STUDY NIGNTS

)

BASELING
L] 2 3
3.1 3.3 b N )
T.1 3. .8
-] NS NS
2.6 2.8 2.6
3.8 2.9 2.9
.18 NS NS
a7 LS .0
n.s 8.7 8.9
NS NS NS

POUBLE-PLIND THEATHENT
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{uestion (No.)

Ease of Awakening
c:rmmvm!
Placebo
P-Valpe

Morning Alertness
Muazapam

o . Placeho

: P-Value

z_msﬁsunam

Quazepam
Placebo
P-Value

* Refer to Table A2
in the study,
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TARLE 4

SHORT TERM ﬂ—.-z—ﬂ’—. STUDY OF SCH 1A114 TN OUTPATTENTS WITH INSOMNIA
_ STUDY NO. ) i

Summary of Results for the Patient's Sleep (uestionnaire

. ” Safety Pvaluations
Study Nights i Overall
~ Rasel Ine Dovble-FTnd Treatment Treatment
¥ TS EITE 5
ﬂav . ~oy
. n’a d.ﬂ U.‘ .wou N.a JO’ Nl@ Nl@ NI‘ Mt’
in 1.1 i.n 2.9 i.n 2.0 3.1 IS | 2.9 2.9
NS NS NS <.18 N NS NS NS NS
{7) : . - - . .
an 2.8 .R 2.R 7.R 2.9 2.9 2.8 ‘2.9 2.8
- ua M.“ﬁ vt‘ do-‘ N.’ ‘ NDQ woa wl~ N.w “l@
zm* NS N! NS NS NS NS NS NG
(a) P .
n n, 1.8 1.m 1.9 I.m 1.nm l.a  1.p 1.9
n 1.0 1.p 1.0 n.g ~.9 r.9 r.o f.9 "o
NS NS N& NS NS NS NS NS Hs
|

(Appendix) for patlents who minsed answering one or more questions on any of the nlights

NS = Not Significant (p>.1%).
lligher score indicates better response,
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Table 8, “wumber of Patients in Each Trestsent Croun Regorting
Those Adverse Experiences Attributed to Treatment Dy
the Proiect Phvgician

Numter of Patienta®
Quazesam Placedbo

Adverse Experience

Dsytime somnolence?
Coordination sbnarmal
Dizziness
" Hesdache - o -
Mouth dry

Nauses

Trsmor

Rurred vision

b

'—.-INCQ-DNUO
1]

]

oo w.0a0Q a

* Some patients reported mors than one adverse experience.
t Probability of no difference between the groups: P<¢.01,

frve
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_Iable 4: Mesn Vol es for Items 1 to 5 and Item 9 on the Pétients' Postsleep Ciesz:izn-

nsires for All Eioht Studv Nights and for the fOverall Trestzent Paris= e i?
Baseline Nights Treatmert Nionts 3
1 2 3 R 6 7 8 Ciessl. 37
Sleeo Induction Timet 23:
Quazepan 3.2 3.0 .30 3.4 38 4.0 3.7 3.9 3.7
Placebo 2.7 31 3.0 3.0 3.2 3 35 33 g3 3
npw NSO ASD  NED NSO <10 <100 A8D NSO Az -

Totsl Sleep Tiée§ _ .
Guazepan 2.0 2.6 2.8 3.2

3.5 3, 3.8 3,2 3.a
Placebs 2,3 2.5 2.7 2.7 2.8 31 2.5 2.7 2.3~
npn NSD NSD  wSD. NSD KSD NSO <.0O1 NED <.CS -
Nocturngl Awakenimns®
Quazepam 2.9 3.2 3.4 4. 44 4.4 L3 43 4,3
Placebo 2.6 2.9 3.2 2.0 3.2 3.4 30 3.1 3.2
npu NSD NSD NSD L0101 <01 <01 <.01 <.
Early Hnrnigg Awskeninad
Quazepan 0.3 0.5 0.7 0.8 0.8 0.9 1.0 0.3 Q.2
Placedo 0.5 0.5 0.7 .7 0.8 0.8 0.6 0.6 9.°
"pn <.10 NSO NSD NSO NSD <,10 <.01 <¢.10 <.2
Sleeo Oualityee
Quazepam 2.8 2.% 3.3 J.9 4.0 4.0 4,1 3.9 4.2
Pl acebo 2.5 30 3. 3.3 3.5 33 33 3.2 J.s
“pw NSD NSD NSD .10 €10 <,05 <.05 .05 <.
Ratigg of Medicationtt
Quazepam 1.7 1.7 1,9 2.7 2.9 2.8 2.9 3.8 2.9
Placebo 1.8 1.7 2. 2.0 2.3 2.2 2.2 2.3 2.2
npn NSD NSD  NSD .05 <,05 .05 <.05 <.0§ <

Free

* P is the prohability of no differsnce betweén the groups. NSO = no significant
diffarence. ‘

t Rated on e scale of Y to 5: S s D to 1S #in, &4 2 16 to 30 min, 3 = 31 to 45 min,
2 % 46 to 60 min, 1 = 360 min.

§ Retes on a scalo of * to 5: 5 s >8 hey 42 7.1to8nr, Is6.1to7hr, 2=5.°
to 6N, 125 n or lens.

Y Rated on 2 scale of 1 tc 5t 5 3 no awakanings, 8= 1, 35 20r 3, 224 o S,

1 3 6 or more.

Rated on a scale of O or 1: 1

** Rated on & scale of 1 to 5: 5

1 2 no sleep.
tt Reted on & scale of 1 tg &1 &

-

no, 0 = yes.
excellent, & = qgood, 3 2 fair, 2 = poor,

sxcellent, 3 1 good, 2 = faiz, 1 = poor.

L1

SCHERING CORPORATION
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‘Desicn: rancomizec, ccuble~bling, parellel~groups, consiiting ¢ z

Results:

|
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sheet~term (3 nignt) Clinical £¢ticacy Stuciss o7 ouzienam |

B

Cbjectivet to assess safety anc efficacy ci 15 mg GueZepam () vs
placebo in cut-patient inscmniacs, as ceTerminec by c&ily petient
sieep questionnaires ana the investigatcr's glcbal evaluzticn a2t thne It
end of the stucy. _ -

I AT SR 0 LSS A A 8 i

~night singie-b!inc placebec basellne phase anc & 2-nignT
double=blind tfreztment phase.

Measurements: Respcnses for items 1 1o 5 were scorec cn en g
incregsing scale with highest numters always ingicaTing mest R
favorable responses, i.e., better sleep. Safety was evaluatec using 3
items 6, 7, ano 8 on the caily post-sleep questionnzires anc The
results of PE, ECG and lab tests.

Three Investigators used a common protocol

involving 135 outpatients. 's stucy was Terminzte:
after 14 months because cnly 37 pztients hzGc been empanelec &nc 77
investigater cculd not cemplete the stucy in 2 rezsonzble lengTn ¢
time. N©e statistically significant resuits were cuteinec cn Tne
efficacy measures.

, gifferences between 15 anc
placebo on TST were not statistically significant. @15 inoucec sieep
mcre quickly than placebo and there were fewer nccturnzl ewekenings.
(Tabie 4).

Patients in quazepam group uropped Cut Lecause of
treatment faiiure, 2nd pa*nen? on placebo. :

differences beTween (15 anc
p lacebo were not significanf in regeras to TST anu sleep latency.
Signiticant differences In faver of (15 were observed in 3/4 nights
with respect to nocturnal awakenings (Table 4)., Deytime scmncience
wes repcrtec by 7 patients on Q15 2no 4 on placebo (p » .10).

Twe additional Investigztors used the same short=term protoco!
comparing (15 vs placebo ( in c's
. there were nc statistically significant
differences between 15 and placebo in regaros to efficacy. Fztient
reportec mild nervousness.
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JJable 3. Mean Values for Items | to 5 and Item 9 on the Patients’ Postsleep Tuescicn- 2
naires for All Eicht Studv Nichts ang for the Overall Treatyert Per:ag.e ?%'
Baseline Nights Treatment Nichts &
1 2 3 a s 6 7 8 Cyerall :
Sleed Induction Timet
GQuazepan 2.8 3.2 3.4 3.7 3.6 35 39 3.8 3.7
Placedo 3.3 3.4 Y 3.7 3.8 38 3.2 3.6 J.6
wpw NSD NSO NSD NSD NSO NSD .10 NSD NED
Totsl Sleep Time§ - T B LT - - -,
Quazepan 2.1 1.9 2.0 . 3.1 3.0 3.0 3.1 3.0 3.0
Placedo 2.6 2.3 - 2.8 2.7 2.9 2.9 2.6 2.7 2.8
B NSD NSO ¢.%0 NSD NSD NSD NSD NSD NED )
Nocturnal Awakerinasi -
“uazepam 3.2 32 3.4 4.9 3.9 3.8 40 41 a.0
Placebo 2,8 2.8 3.2 3.2 24 3.6 32 33 3.4
npn NSO NSD NS .01 <10 NSD <.01 <. <.01
£arly Mornino Awskening# .
Quazepaa 0.4 0.4 0.4 0.6 0.7 0.8 0.8 0.8 Q.8
Placebo 0.5 0.6 0.5 0.6 0.5 0.7 0.6 0.5 0.6
bl dad NSD <,10 NSO NSD NSD NSD <,05 ¢<.09 .08
Sleec Qualityee
Quazepan 2,7 2,6 2.8 3.6 3.5 3.3 38 37 3.7
Placesa 2.6 2.7 3.1 3.1 3a 3.2 3.0 2.8 3.0
pn NSD NSD  NSD 05  NSD <.01 <.Dv <.0v <.01
Rating of Medicationtt
Quezepam 1.7. 1.8 1.7 2.6 2.6 2.7 2.8 .7 2.7
Placsbo 1.8 1.8 1.9 2.0 2.2 2.3 2.0 2.0 2.1
wpw NSD NSD NSO a1 NSD <.05 £,01 <(.p <.

¢ "P" is the probabilily of no difference.between the groups. NSO = no significant -
difference.

Tt Reted on g acale of 1 to 5s 5 2 0 tc 15 min, 4 = 16 to 30 min, 3 = 31 to 45 min,

"2 % 46 to 60 min, 1 = 560 min.

§ Retedon ascaleof 1toS: Ss > hr, 6 2 7.1 to 8 hr, 3 2 6.1 to 7 hr, 2 = 5.1
toébte, 1 =5 hr or lass.

1 Ratsd on a scals of 1 to 5: $ = no swakenings, 4 = 1, 3 2 2 0r 3, 2 % 4 or S,
1 2 6 or more,

¢ Rated on e scale of O or 11 13 no, O = yes.

** Rated on & soale of 1 to S: 5 2 excellent. &4 sz grzy, J = fair, 2 s poor,
1 = no aleep.

Tt Rated on a scals of 1 to 4: 4 2 excellent, 3 = good, 2 = fair, 1 = poor.

SCHERING CORPORATION Pack
BLOOMFIELD, NEW JERSEY 07003 :
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Tabls 4. Msan Valies for items 1 to 5 and Item 9 on the Patients’ Postalesp Cueszicon.
Daires for All Eight Stugy Nchts and for tre Overall Tregtment Pepiaog, e

Baseline Nights ) Treatment Nights
1 2 3 3 S 5 7 3 Ceecal.
Sleep Induction Timet
Guazepan 2.6 2.9 3.1 3.7 35 3T 39 37 3.7
Placebo 2.6 2.7 2.8 +2.8 2,9 2.9 3.0 3.0 2.9
npw NSD NSO - N <.05 NSD <.05 .10 <.10 <.05
Total Sleep Time§ s . ) - - - -
Quszepam - - 2.2 2.4 2.3 3.2 3.2 33 33 30 3.2
Placebo 2.3 2.2 2.5 2.7 2.5 2.8 2.8 2.8 2.7
pn ‘ NSD NSD NSO NSD <.D5 NSD NSD' NSD  <.Qs

Nocturnal Awskenimnsy
m—

Quazepanm 3.2 32 3a 3.8 3?7 39 3.9 3.4 3.8
Placebo 5.1 3.1 3.3 J.4 3.3 3.3 3.4 3.4 3.3
npn NSD NSD NSO <.10 <10 <.05 NSO NSD <.0%
Early Morning Awskeninod
Quazepenm 0.7 0.6 0.5 0.7 0.7 0.7 0.6 0.5 0.7
Placebo 0.5 0.4 0.a 0.6 0.6 0.5 0.5 0.7 g.6
npn NSD NSD NSO NSD NSD NSO NSD NED NED
Sleep Qus.litz"
Guazepam 2.8 2.9 3.2 3.8 3.7 3.7 39 3. 3.7
Placeto 31 2.9 3a 3.2 3.1 3.3 35 3.3 3.3
pw NSO NSD N O <05 NSO NSO NSD <.05
Rating of Medicationtt
Quazepan 1.8 2.2 2.2 0 2.7 -7 2.8-—2;1 2.6 2.7
Placebo 2.3 1.8 21 2.2 2.2 2.1 2.3 2.4 2.2
npw NSO NSD  NSD <05 <05 .01 NSO wsp <.

* “P® is the probability of no difference between the groups. NSD = no significant
diffarencs, S

t Ratad on e scale of 1 t0 5: S 2 0 to 15 min, 4 x 16 L0 30 min, 3 2 37 to 45 min,
2 3z 46 to 60 min, 1 = >60 ajn.

§ Rated on a scals of 1 to S5 5238 hr, 43 7.1 to8hr, 3361t 7The, 22 5.1
to 6 hey, 12 5 hr or less,

! Rated on @ acale of 1t0 5: Sz no swakenings, 4 1, 32 20r 3, 2 3 4 or S,
1 2 6§ or mors.

f Ratad on e scale of O or 13 1 = no, 0 = yes,

** Ratad on a scale of 1 to St 5 = sxcellent, & z good, 3 = fair, 2 = poor,
!t = no ‘1.‘90

+t Rated on a acale of 1 to 4: 4 excellent, 3 # good, 2 = fair, 1 = poor.

SCHERING CORPQ.'ATION AsGE
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: =0C, »iTR Tre exiesTich ct g
Cifference for TST cn the fiftn night (p~<C.10). wherezs

{ ZEeTIERTS

cn C15 repcrted GayTime scrnclence, cnly cne cic en placera T;= vl
Fatient Feported abnermal ccercinaticn, anc patient
repcrtec qizziness.
Two short~term stucles in inpatients, cempering & 15 mg ve placese
were carriec out uncer protoceo:

¢id an &8=night (3 nignts, single=bling; 5 nignrs,
Gouble=pling), parallei-greup srucy in 56 in=pzatients wiTRCraming
from chronic alcororism.” The resy(t i

S were nct staristiczii,
effeczcy items cn the 56 FeTienTs' sigep
-The pataints showed less morning elertness
tc the placebo group (p=.C2) (Tabre 3).
Cry mouth. enc petient #35, & racn cn

signficant for any of the
questionnaire (Table 2),
in the G15 group ccmpareg
Patient ~ ¢n ¢15 reportec
placebo.

Oniy hospitelized patients enterec -y

This stugy wes terminatec prematurely beceauce
s was unable tc enroll the requirec number
reascnable length of time. Two patients on

w&S groggy and #3 was drewsy. Patient #2
on study day 5. .

Q15 experiencec AR: #1
on placebo hau nightmeres

Single=ccse Stucies in Pres.reical Pztients;:

Four studies

done comparing the efficacy ang safety of ¢ 30 ﬁg_anc 15
placebo, in hospitalized petients scheauleo for slectiy

the following gay. Oata were coilected primarily frem
and patient Interviews.

) were
mg vs
€ surgery c¢n

Objective: +o assess hyp-otic ectivity ana. safety.of 30 mg quezezam
vs. placebo when administereg 2T bectime to hospitalized patients
scheguled for efective SUrgery the next morning.

Design: double=blind parallei groups. The patients toock eitner @30
or placebo at 10:00 p.m. on the night before elective surgery.
Patient could request remecication (with safe ang effective
hypnotic), If not asleep within z hrs. In the morning, befcre zny

pre=cp medications, the investigater acministered a patient
questionnzire.

& rarsir;:

of pateints in &

quesTicnnzires

yorr ey
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Table 2.

D

Moan Yalues for Items 1 to 5 and Item % on the Patients' Postsleep Cuesticn-

naires for All Eight Studv Nichts ard for the Overal) Tregtmenr Perigue, e

Baseline Nichts ‘Treatment Niagnts
1 2 3 C 4 5 & ki - Oversl]
Sleed Induction Timet
Quazepam 3t Y w2 3.3 035 32 s 37 3.3
Placebo 31 3.2 3.2 3.6 3T 3 3.7 3.8 3.7
hpn NSD NSO NSO - NSD NSD <.1) NSD  NSD NSO
Total Sleeo Time§ . . o - - -
Quazepan o .8 3.0 2.8 2.9 31 30 32 s 1.2
Placebo 2.6 2.9 2.9 3.0 3.2 3 3.2 3.2 3.
np» . NSD NSO NSO NSD NSD NSD NSD NSO NSD
Nocturnal Awskeninas{ -
Quazepam J.6 3.8 3.8 3.6 3.7 3.7 3.8 18 3.7
Placebo . J.4 3,7 3. 3.8 38 3.6 3.9 3.7 3.7
wpn NSD NSD NSD NSD NSD NSO NSD NSD NSD
Early Morning Awakeningf
Quazspan 0.7 0.8 0.8 0.9 0.8 0.8 0.8 0.9 1.9
Placsbo - 6.7 0.9 0.5 0. 0.8 0.9 0.8 0.9 1.9
npw NED NSD NSD NSD NSD NSD NSD NSO N3D
Quazepam 3.9 37 37 3.6 38 38 3,7 3.7 3.7
Placeto 3.5 3.6 3.8 3.8 3.9 37 4.0 3.9 2.3
npn NSD NSD NS NSD NSD NSO NSD NSO NSD
htim of Medicationtt
Quazepam 2.7 2.6 2.8 2.6 2.9 2.6 2.8 2.8 2.7
Placebo 2.5 2.5 2.8 2.9 3.0 2.8 3.1 2.8 2.9
npe NSD NSO N®O NSO NSD NSD  NSD NSO NE
*

™

"P" is the probability of no difference between the groups. NSO z no significant

differsnce.
Rated on a scalo of 1 to S

5= 0to 15 min, 4 3 16 to 30 min, 3 = 31 to 45 min,

2= 46 to 60 min, 1 = 260 min. .
Rated on & scale of 1 to 5: 533hr, 82 7.1¢t08hr, 33 6.9 to? hr, 2 3 5.1

to6hr, 1 25 hr or lees.
Rated on a scale of 1 to 5:
1 = 6 or more.

Rated on a scale of 0 or 1
Rated on e scale of 1 to 5:
1 2 no aleep.

Rated on » scale of 1 to 41

S:nonukanings,nz1,3=20r3.Zaéors,

132no, 02 yes.
5 s excellant, 4 * good, 3 = fair, 2 =z poor,

& 2 exzellent, 3 3 good, 2 = fair, 1 s poor.

SCHERING CORPORATION
BLOOMFIELD, NEW JERSEY 07003
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Table 3. Mean Values for Items &, 7, and B8 on the Patients’' Postsieep Uue st 1onnua; vs
for All Cight Study Nights and for the Ov'era.ll Treatment Period.e

Baseline Niohts - . Ireatment Nionts =
t 2 3 4 b (3 7 B Overall
Ease of Awskeningt -
Quazepam 3.0 3.0 2.8 2.7 2.7 2.7 2.7 2.7 2.7
Placsbe 3.0 30 1Mo 2.9 2.8 2.9 2.5 2.9 2.5
»pn NDO ND NSO ND N N ND NSO ND
Mornimo Alsstnssvi
Quazepam 2.9 2.8 2.% 2.6 2.7 2.7 2.8 2.7 2.7
Placebo - 3.1 2.8 2.8 3.1 2.9 3.1 2.8 2.9 2.9
bl NSD N NSD <.05 NSO ASD SO NED .05

Niahtmaresd
S ————————

Quazepam 1.0 0.9 1.0 . 1.0 .0 1.0 1,0 o9 1.0
Placeto 1.0 1.0 1.0 20 1.0 1.0 1.0 1.0 1.0
“p~ ND N NSD NSO NSO WSD  NSD NSO NSO

. mpR is the prodability of no difference between the 9roups. NSD z no sagnificant
diffarence, .

T Ratsd on a scale of 1 to 41 4 = very easily, 32 #esily, 2 = with gj fficulty,
1 2 with aych dafficulty, - . A -

§ Reted on a scale of 1 to 4; 4 o wids swake and fully dlert, 3 s alert but not st
peak, 2 = g little drowsy, 1 a very drowsy,

1 Rated on s scale of Dor 1; 12n0, 05 yey,

[T R 7Y



Resuylts:

. » 31 paTients received iy, anc .
placebo. 2/31 cn Q30 receivec remgciczticn wiTh a stancarc Lypnertic,
and 5 of tne remaining Z5 tcck lcnger than Z hrs to faii &sleeg;
therefcre, treatment was considgered a failure in these 7/31 patients
on Q30. Treatment was rated a success fer 23 patients cn (3u. In
the placebo group, 10/30 patients received remecicaticn, 6 cf the
remaining 20 tcck longer than 2 hrs to fail asieep; treatment was
considerea @ tailure in 1630 patients.

—

Among the 4% patients who were not remegicatea (2% cn V30 anc ZU cn
placebc), the difference in Sleep ‘ingquction time between tne 2 Groups

was not statistically significant (p=.26). -

. » 33 patients receiveg 30 anc 32
pilacebo. 13/33 on Q30 needeg remedication with a stancarag hypnetic
and were considered treatment failures. The remzining 2L pztients
feil asleep within Z hrs ang were consigerec successful. Iin tre
placebo group, 15/33 needsa remedicaticn a8Na were consigereg
failures. Of the remsining 16 patients, 7 tock longer than z hrs to
fall asleep and were also regerded as faijures. Thus, the success
rate of Q30 was higher than placebo (613 for (30 vs 9% placebe).

Among the 38 pa*ients who were not remedicatec (20 cn (30 vs &
placebo), those on quazzpam feil asleep mere guickly (p < .L1).

: ), the seme
protocol Is used, except that the patients are given suazepam 1% mg
Inste2d of 30 mg. 7/30 on (15 needed remecication with & stencerg
hypnotic 2nd were consicerea as treatment failures. Uf the remzining
23 patejnts, 6 tock longer than 2 hrs to fall asleep, anc were rateg
as failures. In the placebo greup, 11745 neeceo ~emecicztion zng
€/18 took lenger than 2 hrs to fal 8sleep; thus, 17 were regsrcec as
tailures. Treatment was successtul for 555 on 13 anc 2% on
placebo; the difference between the §roups was not significant
{(p=.35). ‘ .. .

In this single-dose study, 100 hospitelizec patients receivec
quazepam 15 mg, €3G, flunitrazepem 1 mg, Fimg, or placebe orally on
the night before elective surgery. There were Z0 patients in each
group, whose data were evaluab'e for Loth etficacy ana safety.

Flunitrazepam (Rohypno!) a long=acting (t1/2=10-20 hrs) hypactic, is
not marketed In the U.S. This Is ancther benzodiazepine where there
I's accumuietion of the arug during caily asoministration.
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Ccmqgn?s: .Qua%epem 3¢ mg taxen cn tne night tefcre giccTive Eurzer,
By ©4 hospitzlized patients, was mcre effective thzn piacesce.
FRowever, quazepam 15 MG Takan by 30 peTients oic net acnieye
significant results.

Long=Term (1Z-week) Clinical Safety Stucies:

Eight investigators conducted this 14-week (1Z weeks ocuble~zling
treatment, followed by £ weeks single-clina placese) trial Compering
the safety ¢f quazepam 30 mg vs. flurazepam 0 mGg, in CuTsetients
' with chronic insomnid. Uata weré ccllectec dy "tre fclicain,
investigators and subsequently poolea.

Objective: multicentric study to evaluate szfety ¢f (iC ve. _
flurazepam 3u mg curing 12 weeks of Treatment 2ng to icentify AR tnat
might arise from inzpprcpriate long=term use.

Leslcn: ccut le=bling, rancemizec, urbeiencec~perzilei~greuss cesiyn,
wiTh two=thirds of patrients receiving ¢30. Luring weeks ! 10 1%,
patients took 2ssignea treztment; piacetc withcrawal in single-tling
fashion curing weeks 13 2ng.14 (see Table IV p. 14).

Visit 1: screening: histcry, FE, cphtheimeicgic, vite!l signs,
12-Tead ECG, lap tests. )

Visit 2: within 10 days fer vital signs, brief neurcicgical exam.
Mgcication dispensed for first Z weeks.

Visits 3,4,5,€ & 7: scheduled to return at enc cf weeks <, 4, &, 1z,
ang 14,

ACR repcrtec st visits 3 tc 7, anc prn by phone.

Lab tests: monthly at visits 4, 5 ang 6.

Repest eve exam anc ECG &t visit ¢.
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Table 1. Schodule of Events in Long-lerm Safety Study £79-N41 With Eight Investiqators,

Visit 1 Visit 2 Visit 3. Visit 4 Visit 5 Vielt 6% Vialt 7

{Screen) (Pretrenl) (Week 2) (Week A)  (¥Week R) ' (Week a,nu (Week 14)

Medicsl History X - - - - - -
Phyaical Examinat ion X - - - - X. X
Vital Signs X X X X X X X
Nphthalmologic Examinat lon X - - - - X t
Brlef Neuralogic Exminet ion X X X X X X X
flectroceardiogram X - - - - } t
Laborstory lests . X - - X X X t
Adverse Expsrience Reporte§ - - X X X X X
Acceptence of Tredlment: } .

Pat ient Raling - - X X X X |

fnvest iqator Rat lng - -~ ) ¢ X X X -
Dispense Hedicotlion: ;

Active Trentment - X X X X - -

flecebho - - - - - ‘ X . -

——

* (ir any timn that s patient discontinied trentment,

t Performed sgaln if results at previows visit were different from pesulls at screening visil 'in o clinically
siqnificent way,

§ Adverse experiences could elso be reported any time Litween visits that was neceasery, .




. Apr—B5y presents distributicn cf.patients by reescrane zime or- ° -

i

J J %
: \ :
)
1
- éé
Results: 1
esults: i
—Ez ;
381 perients were enrcllec ty & investicetore (1254 cn (20 znc 127 or f§
F30). No cetz exists for 12 paTients (lcsT 1C fcllcw~uz Tr.e, :
trere were eveluztle cata fer 3¢5 seztients (247 en ¢ enc 120 zn ¥
Table Z shows tre cistributicn cf-patients ameng The & investigatirs. d

There were 137 men and 232 wcrmen; dges rzngec form 1€ Tc oL yrs wtn &
mean of 48 yre. Cemographic cata fer 369 P3TIiERTs are res¢ntTel in
Table 2. Tatie 4 presen-s inscmnia cnaracteristics. Telle move mr e 7

cropcut.,

Teble /72 preseats the aistribution of aropcuts ty incivicue!
investiga..~s and the reascn fer Cropping cut (ALK cr TrezTrerT
falfurel. Seventy patients croppec ¢ut beczuse of ACR, 52 vilu, in -
The quazepem group ana 186 (14.7%) in the flurazepam greup (,.%.1a7,,

Repertea ALR:

Ct the 247 patients who began treatment with quzzepem, 1! (44,52)
dropped out; in the flurazepam greoup, 4z (3%.4%) of the 122 Croppec
cut (p=,C24), ) '

ho, Patlents Reportinc Speciflic ALR Lurinc Trestrent

Quazepar Flurezecer

{N=247) (halza)
Daytime scmnolence 8BS (34%) 41 (343%)
Hypckinesia 45 (1€%) <! W17%)
Ataxla 35 (14%) 13 (S%)
Ceonfusien 18 (74) 7 (&3)
Cizziness 14 (6%) € (S
Depressicn 13 (5%) & (2x)

The incidence of ADR aio nct ciffer significantly in tne Twe
trestment groups. ’ oo ' -

Clinicelly significant events occurred in tne tollowing pztients:

e male patient (bern 47157210,
heving & &0 yr history of asthma, cled on 6/5/6G. Tnis petient
entered the study on 5/5/80, ang had completeu 12 weeks of quazepem
30 mg. he died during ar acute attack of astama In The first weex cf
placebo withdrawal {(wk 12),




Teble 2,

Disposition of Patients by Invest iaator and by

Treatment Group (0zCuszepam and F eflurazepam).

Number of Patients
Emoanelesr. Evalusrec —
g F 0 F

st 26 a3 20
‘a1 20 @ 20
89 s 43 22
3 16 30 16
7 8 17 7
2 18 3N
23 1z 2 1
i 9 16 A

54 127 287 122

381 369

FX1"1 111 Vol FoYal<l-Tal-Thaalals
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Teble 3. Summarv of Democraoni;: Data.*

Trestment Group

Quazepam Flurazeoam
No. of Patients Treated 247 122
Aze _in Yesrs
AN &4 1
21 to X 39 17
3t to 40 _ 81 35
41 to 5O L} 1Y
$1 to &0 66 34
>80 3 1
S
male 94 43
female 153 79
Race
white 29 114
black 13 6
other 4 1
not specified 1 1

* There was no significant difference between the
groups {P>.10). :

- -
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Teble 4. Distridbution of Patients in Each Treatment Croup by
Insomnis Characteristics and Historv,*

- Quazeoam Flurazeoam
Severity of Insomnia . - . ) -
mild ) 4 0
modarate . 115 ' 0
severe 127 72
Type of Insomnia
scute é 2
sparadic 24 10
chronic 216 109
Duration of Insomnis
<1 ysar 67 l8
1 to 2 years 66 N
>2 to 5 years 41 19
>5 years 71 32
Number of Ebisodes per Week
M
<4 25 "
“s 40 17
8 n 17
7 150 76

* Thers was no significent difference between the qroups
(P>.10),

AR S TR i YR o e




TASLE 3

A LONG-TERM CLINICAL STUDY OF SCH 16134 IN OUTPATIENTS WIVE NSoMMzA
Distribution of Patients by Reason and Time of Drepout

: Time i{n weeks
Raason Treatment

for Dropout Group <2 >2=~4 >4-8 >8-12 >12 Total
Adverse - Quazepam 21 8 14 = S 3 48
Reactions . Flurazepam B .5 3 I I - 177,
Treatment - Quazepam 1 2 3 2 2 19
Failure Flurazepam a 3 e ) 1 a
Cther Quazepam 9 7 14 8 11 49
Flurazepam 1 A K} 3 ) 21
Total ‘Quazepanm S} | 17 3] 18 13 187
. Flurazepam 14 12 7 3 s 4
SCHERING CORPORATION sacr

BLOOMFIELD, NEW JERSEY 07003
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Invest|-

muﬁOﬂ 0

NO. pa- 40
+_o:+u

Reason:

Adverse 10
reactions

Treatment 3
fallure

Other 1

Total 14

Q F
41 20

16 4

2 8

0
43

14

21

22

13

Q- F 0
30 16 17

17 > 8

31

17

PR T

23

14

12

16

Total
Uropouts

Due tc ADR

NDA 18-708
Quazepam

D:ﬂnamg

247

11
44 9

52
21%

Flurazepam

122
42
34 .47

18
14./%

- —
N




\ : y & 53yl 200 mlman e
Msual haliucineticons anc severe etaxis, weanness, coniusicn &rc
disorientation, dizziness, anc caytime scmnolencze zfter Z mceks cn
quazepam 30 mg (5/12~26, 1SE1). After stapbing The mecicaticn, afi her

symptcms abated and no resicuzl effects were ncrec.

e el - e e . Parient No. 5), & pcstericr
subcapsular cararect (CD) was ncted &t The pcst=stucy cpnthelimelicgic exan,
after 12 weeks of quazepam 30 mg, In a 48=yr old male patient. A
pre-study eye exam had been repcrted as normal, _

found'no causal relationship to the medication taken (7/1/61),

Labecratcry Tests:

- ¢ - - -
- — -

Table // {(Vol. 1.55; p. 32) summarizes the resuits fcr rnine selectec
tests, including indicators of renzl and hepatic function. For each tesT,

the table shows mean pre-treatment and post-treatment values, ana the .
number of patients whose post-treatment values increasea ¢r cecreasec frem
baseline, stratifiea by percentage ranges. The results were jucgec tc Le
clinlcally signficant In 3 quazepam~treated patients ang one
flurazepam~treated patient; these resuits are briefly ciscussea in

Table /<& (Vol. 1.59; p. 34).

- . 3 4&-yr old wemen
with no previous histery of |liver disease, hago increases In SLCT and SGPT
at weeks 4 and 8 of treatment with quazepam 30 mg. At the weex & visiT,
the patient reported pain and fullness in the RU{G of the abcomen, but the
liver was nct palpable. Treatment was ciscontinueq ¢t this Time. Levels
of SGOT ang SGPT, along with values icr alkaline phosphetese ialk phes)
and tctal bLilirubin, are shown telcw (with nermal ranges):

2
z‘
x
b
£
58
3
-
£
.
5,
I
X
o -
i
YR
i
¢
ic
i
1
i i
i
3 41
¥
£
v
B
1%
i
P,
E
L5
B
ik
"
i
i

SGOT ~ SGPT altk phos Tota! Bill
(14-40} 14=7%5) (12=37) (0.4-1.4)
Screening = - - 25 ———_. &5 A R — DY |
wk 4 52 8% 4 ¢.5
wk 8 61 116 25 C.3
(follcw=up;
after 2 wks 47 38 16 0.4
2fter 4 wks 79 118 ] 23 0.4 :
after 7 wks 46 76 2 0.4 -

' B

.. states thet the patient is well and reports no symptoms. he
belleves that the increase In SGOT anag SCPT was relates t¢ Guazepzm
administration, but did not rule out the possibility of enctner uspecifiec
cause.,

ECG an¢ Vital Slons:

No clinicaily signficant change was observea in the ECG's ang vits!l signs,
Inctiuding heart rate and BP.




Table 11, Summerlzation of Results From Nine Selected _.-ronn—.en* Tests;

srd Parcontege Chenges From Baseline,

Hesn Values Before and After Troatment ,

Hean Yalima Number of Patinnts With Percent Thanges
Semple After Decreases of Chanqes Incresses of

Lehorstory Teste Group  Size  Beoelino Trestment 25% to 100X  Within 25% 2% to 99% 2 100%

Hopoglobin Level 0 rd2; 14.7 0.5 1 235 1 0

F 122 14.5 1.3 0 122 : 0 0

ficeatocrit ] 237 43,3 . 42.9 1 236 0 0

F 122 43.0 42.0 0 122 0 0

Totsl Waite Blood Csll Count /] 237 7.4 7.2 25 (11%) 190 (80%) 22 { 9%) 0
F 122 7.4 1.3. 8 ( &%) 102 (8A%) 11 ( 9%) 1 (1%)
Blood Urea Nitrogen (BUN) Q 239 14,0 13.9 30 (13%) 170 (71%) 36 (15%) 3 1%)
F 122 14.0 13.9 18 (12%) 92 (75%) 15 (12%) 1(1%)
Creat inine 0 28 1.0 109 34 (185) 179 (95%) 20 ( 9%) 5 ( 2%)
. F 172 0.99 1.0} 15 (12%) 90 {74%) 14 (12%) 3 (2%)
Tatal Bi)irubin . e 238 0.56 0.50 57 (24%) 117 (49%) 55 (2)%) 9 ( 4%)
F 122 .50 0.49 29 (24%) 68 (54%) 23 (19%) 4 (%)
Alkaline Phosphetsse 0 238 $1.7  S1.5 19 ( B%) 196 (R2%) 19 ( B%) a( 2%)
F 122 56.0 53.7 16 (13%) % (19%) 8 ( 6%) 2 ( 23)
Serum Glutemic Oxeloscetic 9 238 20.8 22,5 49 (21%) 133 (56¢%) 43 {18%) 13 ( 5%)
Trenseminase (SGOT) F 120 0.7 19.6 25 (21%) b :L.n- 16 (13%) 4 ()
Sorum Chitamlc Pyruvie ) 2 22,2 26.B 58 (23%) 1S (49%)  S1 (21%) 17 ( 1%)
Transaninese (SGPT) F 120 233 22.5 3 (25%) &0 (50m) 25 (21%) S ( &%)

LA
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Jable 12. Patlents With Clinically Significent Increnses From Bsseline in Lehoratory Tests.

-

] Invest igator Pet flont . Lo atory Val yes Commonta ’
; |
QUAZEPAM GRAUPS s
ot
‘\ 8 SGOT (14-40) rose from 25 at baseline to 61 at week 4 Anvestigstor snd projoct physicien _ |
(48 yre and 79 st weck 8 when trestment wea discontinued. sttributed Increses in SGOT end "
female) SCPY (1A-75) rose from 45 to B9 to 110 et the same time. SGPT to trestmusnt. See text for '
Total bilirubin end slkaline phosphatess were wilhin normal ° more detsils. C
Maits. . . ._
" . SGCOT (5-21) roee fzam 23 et beseline to 396 st week 10; " Uiver palpsble and tender. Putjent .__
° (3 yre SGPT (2-28) yosa fram 16 to 848, end BUN (5-20) roes from ,adnitted self-adeiniastering _ !
Q wels) 1 to 24 at the same time. Trestment wes discontinued. intravenous druqe with nonsterile I
e . Totsl bilirubin, alkeline phosphstass, snd crestinine needls end syrinns. Specis)ized '
M were within normsl limite. Joboratory testa indicetod non A,
o non B type hopatitis. Pstlont #. .
w recovered fully after trestment for //4 '
3 hepat ftin,  Not eltributed to no
P trestment ,
he . .
W Bremner 4 " SCPY (4-25) rase from 35 st basrline to 128 st week & Pat Jjont hes s history of slcoholinm
(39 yre . end was 108 ot week 5 when Lreatmont was discontinved. and aidmitted to drinking during the
mele) | SGOT (5-26) aleo rose from 20 at baseline to 60 at week &  alwdy. Abnormelitfes not attriboled
" and wus 38 &l week 5. Alkaline phosphstsse (16-70) to trestment, C
increased from 65 to B2 al week 4 snd was 77 at week 5. o
Total bilirubin was within normel limite. .
FLURAZEPAM LRDUP; |
19 SGPT (0-46) ross from 26 at baseline to 153 two weeke aftzp | Pellont hud bern In bonpitel for Yo
(48 yro treatment was discont jiuwxd durimg week 3 {(because of _ weerks for treatmert of arthellin,
_, fomale) intercurrent iliness). GOT (0D-81) increased from 35 to 56 ornd had recelved mony wmnpocif sel
o alkanline phosphatenn (30-115) wos up from 96 to 168. eancemilant medicat jonn,
, Total bilirubin woa within normel limits. Avnormal it les ot stiributed Yo
. teanlment wilth wbudy drag, / _
. R
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Stucies in Geriatric Patients ~ Cuarenamr 15 re

W
O

A,

Shert=term (5 nichts) Clinical Efficzey:

2. Investigater:
{internist)

)

T m
£
iy

b.  Subjects: 63/7C (7 creppeq CuT curing plac )
evaluztéc. for safazty (31 cn-y, 3% cn P), -5 JE€C
protoccci ceviaticas) were evaluztec fer etficacy (30 &, <
Ages 60 or over; all-subjects hao at ieast 2 complaints
(aifficulty falling asleep, frequent eémekenings, less tren L nrc-.
TST). . :

C tn

n

[ o

r N
~I -4 3

R INTRr N

-
L]

C. Results: fcr the cverall treatment perice, cnly 15T, eleegp
quality, anc patient rating of mecication were stEticsticelly
signficant (p < .(1) in faver of (15 P4 Placesc.

cyRr

3. Inve.tigater:
b.  Sutjects: €0 (30 on ¢, 3C cn F); mecian ace oy

c.. Results: G 15 mg incucec sleep more quickiy Tner nlzzerz,
maintzinec sieep longer an¢ procuced a betrter Qualiry ¢t sleep.
Deytime somnolence wae repertec by lz-quazepam treztec paTients
and by 3 on plzcebo.

e g,

a. Investigator:
b.  Subjects: €0 (31 on §, 25 on P); megian ege 71

C. Results: a high placébb response'wai evident in the petients'
global evaluations; only one patient in the placebe Ereup raevea
therzpy pecr.

Cemments:

Of the 3 shcrt=term (5 nights), ccuble=bling, placebec-centrelies
studies, comparing the efficzcy of quazepam 15 mg ¥s placebo, in
geriatric inscmniass, only the sTucy by Vs
acceptable; 15 Increased TST significant{y better than piacebc.




C.

Leinc=term (14=njcnts) Cliniczl SafeTtv of Lusazen=zn 195 ma ve 7, pz=g---

15 1

a.

Comments:

Three investigators stuciec 101 geriatric inscrniecs in & rencsmizec
ccuble-blinc clinical trigl. AT tne erc cf 2 weSRE TFEETTENT, 1ok
(37/51) of quazepam pztients 2nc £4i (42/50) cf tlurazepam petienTs
rated trestment as satisfactory (p=.15).

Eftects cf Treatment cn hemory znd FPsychcmoter Ferfcrmarce in

Gerlatric inscmniacs (in volume 1.67).

group and 4/5C in flurazepam group. Une quazepam &rng >

L

») o

Sub jects: 10Ul patients were enrcliec by The 3 investigeT: g (21
on G 15 mg, 50 on F 15 mg). There vere 3Z nen &nc uS wcmen;
aces rancec from 65-E7 yrs.

Results: - overall incicences cf CrepouTs mere nct sTgniticenTt'y
different between the Z groups (p » :10):  5/31 in quezepean

flurazepam patients crcpped cut because ¢t ALRs.

The number cf patients repcrting Treatnent reictec AR BFE SiiCal
in Tables 7 (p. 21) &nd & (p.23).

15 patients reportec néw AR wuring (1 wk) piacebc witneranel;
11/15 were recurrences of inscmniz. Three quazepem pevienTe
repcrted nausez, ancrexiz and confuston. Abrupt cGiscentinustion
cf quazepzm was not associated with a withaorawal phencmenon.

Efticacy: effects on sieep latency ang &r<-T1ST (EEG). Betn w5

-

Sub jects: 48 paflgn+s were enrollec by 3 investigaters: lo con
¢ 15 mg, 17 on F 15 mg, ana 15 cn placetc. Ages rancec frem
64~-E6 yrs.

Results:

and F15 were significantly supericr to placebc (p<L.L3) with
respect tc improvement frcm taseline in TST on firsT nignT cf
treatment. Ncne of the aifferences in sleep laTenCy were
significant.




ILETIIN: mere oz
8.m. 24C <230 p.m. Cn The cays fcllcwing ez
sleep lab (screening anc days 2, 3, 5 anc )
fcllcwing:

[ Fsvenormerar cerfor-arze eve

- .
o - - o W

ST SzerT o tre

wWilkinson Auditory Vigilance TesT -
4-part Carg=Sorting Test
Digit-symbc! substituticn enc ceving TesT

As seen frcm Table 3 (p. 47) no censistent parrern wes
observed. In general, there was-nc cetericras cn in tre
quazepam group. -

- -
S -

Sefety: 23748 reporfed cne cr ncre AR: 11 - v Lreup, C i F
group and & in placedbo. Two pztients in QUaZezam group
discontinued orug because of ALR: )

Patient : 84 yr oid weman hac severe z-axic irc CeyTine -
scmnolence after nighr 3.

. Patient : &0 yr old¢ man experience¢ g-axia, ciplicpie,
abnormal cocrcinzticn 2ng somnclencs.

The most freguently reported ACRs were somnclerce,. fatigue ang
ataxlza. Reports cf treatment-related ALR were signticanTly
(p<£.05) higher in the guazepam group (&/1€) t-zn in either of
the other & groups (F=2/17; P=3/15),

&

chmenfs:

Three investigators ( ' CONCUCTEC Thnis
16-day (1 ocay ptacebo baseline, 7 oays double=:ling treatrent, 7
cays placebo washout) trial comparing the effitacy, safery anrc
effects on psychomotor performance of & 15 mg -z F 15 me ane
placebc in 48 ceriatric outpatients. Pcst-trizrment ctserveticn
revealed no evicence of with¢rzwal in any petig-T.

I't1., Special Studies:

o S B i i o e ST 5 L e A RN i " s s

Effects of wuazépam 15 mg '2nc-30 mg art penTcuerbital Si -
mg and 130 mg vs placebo on CR functicn tin vol. 1.33) of nealthy
a@u‘?s; *

Investicator:
3
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" Design:
Single cral Joses of quazepam 15 mg and 30 mg, pentobarbital SU end
150 mg and placebo were administered +o 5 healthy meies, according to
@ randomized, DB, Latin square design. Each subject rec:iveg each of

, the 5 treatments. Une dose was given per week wlth at least 5=~day

"washout" intervals. The effects of each arug on respliratory
functior. were measurea at baselline and at 1/Z, 1, &, 3, and 4 hrs
atter drug administration, and on cardlac function at baseline and at
45, 75, and 135 minutes after drug administration.
Results: Quazepam 30 mg produced stight respiratory depression at 3
hrs.
There were no significant drug effects > the siope of the
resplratory response curve. This stiiy, in 2 healthy males, suggests
that clinicaliy the respiratory and CV effe:ts of quazepam and
pentobartital, at the doses studied, are not signlficant.
€61-029-01: Secretion of quazepam in breast milk.
Comments:
This study has been reviewsd In the cetalled review by the Uivision
of Blopharmaceutics (dated 3/26/83; pp 12 and 13). Four healthy,
non=pre21r-~ lactating females (26-32 yrs) completed this study.

~—— Each su «« ¢ recelved a single oral 15 mg quazepam tablet. Breast

77868

mitk and L onad samples were analyzed by gas chromatographic methods,
to determine leveis of quazepam and its metabolites.

There is excretion of quazepam and Its two major actlve metabolites
Into breast milk. Through 48 hours followlng single 15 mg dose
aw.inistration, total excretion of quazepam, Z=oxoquazepam and
N~desalky|flurazepam in breast milk was only 0.11% of the
adminlstered quazepam dose.
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Overall Evaluation:

Quazepam is 4 hypnotic_ageqt which is related to flurazepam.
1,4-benzodiazepine derivative containing a trifluorethyl, sulfur, and ary)l

group in the first, second, and fifth positions, respectively (refer to
structural formula). o

Quazepam has an interesting metabolic and pharmacokinetic profile. Quazepan
is rapidly and wel) absorbed with peak-plasma levels reached at’ approximately
2 hours; 2-oxogquazepam {a major metabolite) was rapidly formed with peak
Plasma jevels occurring at about 4 hours. Both compounds declined in

ﬁunparab!e biphasic patterns, with elimination half-lives of approximatély 40
ours. _

Following oral administration of 14c-quazepam in solution form, the drug is

rapidly and extensively absorbed, distiibuted, metabolized and slowly excreted
in the urine and feces over a 5~day period.

The two major active plasma metabolites are 2-oxoquazepam . .
N-desalkylflurazepam. The latter is quazepam's major metaboiite at steady
state and identical to that seen at steady state with flurazepam. In

geriatric patients, the eliminution half-life of N-desalkylflurazepam is about
twice that of young adults (t]/2=73 hours). :

The following : .udies can be regarded as adequate and well-centrolied to

support the claims for substantial evidence of relative safety and efficacy
for quazepam 15 mg tablets.

A.  Objective studies: sleep lab studies which are considered by this
reviewer as rurnishing substantial evidence of the efficacy of
quazepam (1% mg) for short and intermediate-term use:

' © On the first drug night, Q15 increased
ISt, and on the mean drug night Q15 decreased the number of
awakenings, decreased wake time after sleep onset and decreased
wake time in the last third of the night. On drug withdrawal,
there was no evidence of a rebound insomnia.

: After Q15, sTeep latency decreased from
57.3 minutes to 37.3 minutes, and there was no indication of

rebound insomniac during the 15-day withdrawal period.
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NDA 18-7C6  Quazepanm

Overall Evaluation:

Quazepam is a hypnotic agent which is related to flurazepam. It is a
1,4-benzodiazepine derivative containing a trifluorethyl, sulfur, and ary)

group in the first, second, and fifth pesitions, respectively (refer to
structural formula). |

Quazepam has an interesting metabolic and Pharmacokinetic nrofile. Quazepanm
is rapidly and wel) absorbed with peak-plasma levels reached at approximately
¢ hours; 2-oxoquazepam (a major metabolite) was rapidly formed with peak
plasma levels occurring at about 4 hours. Both compounds declined in

camparaple biphasic patterns, with elimination half-1{ves of approximaté]y 40
hours.

Following oral administration of 14.-quazepam in solution form, the drug is

rapidly and extensively absorbed, distifLuted, metabolized and slowly excreted
1n the urine and feces over a 5-gay period.

The two major active plasma metabolites are 2-oxoquazepam and
N-desalkylflurazepam. The latter is quazepam's major metabolite at steady
state and identical to that seen at steady state with flurazepam. In

geriatric patients, the elimination half=1ife of N-desalkylflurazepam is about
twice that of young adults (t1/2=73 hours). :

The following studies can be regarded as adequate and well-controlled to

support the claims for substantial evidenze of relative safety and efficacy
for quazepam 15 mg tablets.

A. Objective studies: sleep lab studies which are considered by this
reviewer as furnishing substantial evidence of the efficacy of

quazepams (15 mg) for short and intermediate-term use:

- On the first drug night, (15 increased
TST,"and on the mean drug night 15 decreased the number of
awakenings, decreased wake time after sleep onset and decreased
wake time in the last third of the right. On drug withdrawal,
there was no evidence of a rebound insomnia.

:_After Q15, sleep latency decreased from
57.3 minutes to 37.3 minutes, and there was no indication of
rebound insomniac during the 15-day withdrawal period.
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8.

Subjective Studies (until the 1960's, these traditional clinical
trials were the only means of evaluating the safety and efricacy of

hypnotic drugs.)

Short-term (5 night) quazepam 30 mg: in

. quazepam
performed significantly (p<.05) better with respect to the
efficacy parameters (sleep induction time, TST, nocturnal

awakenings).

HoweyerJ significantly more quazepam patients exgerianced
daytime somnolencé and Tess morning alertness than plaCebo
patients. -

Short-term (5 night), quazepam 15 mg: 1n K

, differences
between Q15 and placebo were not significant in regards to
TST. Q)5 induced sleep more quickly than placebo ana there
were fewer nocturnal awakenings. In general, Qs did not

perform as well (relative to placebo) a® Q3p with respect to
efficacy parameters.

However, st showed fewer significant differences with respect
to morning alertness and daytime somnolence than Q3g.

Short-term {5 night in geriatric patients: .
Quazepam 1o mg increasea 15T significantly better

than placebo.

Other Studies:

469C

Single-dose studies in presurgical patients:

quazepam 30 mg
was adninistered on the night before elective surgery. These

studies yielded consistent results in favor of quazepam 3C mg
over placebo with respect to efficacy parameters. Similar
favorable results were not achieved by quazepam 15 mg

Effect of 015 and 030 vs. placebo on CR function:

+ 1n 5 healthy males suggests that clinically,
the respiratory and CV effects of Q)5 are not significant;
however, Q30 produced slight respiratory depression at 3
hours. Furthermore, patient

a 49 year old male, having a 20 year history of asthma,
died on 8/9/80. This patient had completed 12 weeks on Q3.
He died during an acute attack of asthma in the first week of
placebo withdrawal (week 13). It should be noted that the
carry-over effectiveness of Q3p after withdrawal may be
ascribed to the long half-lives of the drug and its metabolites.
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B. Subjective Studies (until the 1960's, these traditional clinical i
trials were the only means of evaluating the safety and efricacy of g7
hypnotic drugs. )

Short-temm (5 niaght) gquazepam 30 ma: in

o | . qQuazepam
performed significantly (p<.05) better with respect to the i.
efficacy parameters (sleep induction time, TST, nocturnal 5
awakenings). oL :

However, significantly more quazepam patients experienced
daytime somnolence and less mdrning alertness than plé&Cebo
patients. :

Short-term (5 night), quazepam 15 mg: 1in X . 4
. differences -
between Q15 and placebo were not significant in regards to

TST. Q15 1nduced sleep more quickly than placebo ana there

weré fewer nocturnal awakenings. In general, Qig did not

perform as well (relative to placebo) af¥ Q30 with respect to
efficacy parameters.

However, Q15 showed fewer significant differences with respect
to morning alertness and daytime somnolence than Q3g.

it i e R g e AL e R i TR e

Short-term (5 night in geriatric patients: .
quazepam 15 mg increasec (ST significantly better

than placebo.

Other Studies:

Single-dose studies in presurgical patients:

quazepam 30 mg
was aaministered on the night before elective surgery. These
studies yielded consistent results in favor of quazepam 3C mg
over placebo with respect to efficacy parameters. Similar
favorable results were not achieved by quazepam 15 mg

ff ] 30 v ] CR f jon:

+ in 5 healthy males suggests that clinically,
the respiratory and CY effects of Qi5 are not significant;
however, Q30 produced slight respiratory depression at 3
hours. Furthermore, patient

a 49 year old male, having a 20 year history of asthma,
died on 8/8/80. This patient had completed 12 weeks on {3p.
He died during an acute attack of asthma in the first week of
placebo withdrawal {week 13). It should be noted that the
carry-over effectiveness of Q30 after withdrawal may be
ascribed to the long half-lives of the drug and its metabolites.
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NDA 18-708 (Quazepam)

Dose-Ranaing Studies:

The following two studies were conducted in the sleep Tab by investigators
with recognized expertise in the conduct of such studies.

—

Tnis was a DB four-rignt péraIIeT grduﬁs study of placebo vs. quazepam 1%,
30, and 45 mg., preceeded by a four nignt single-bling adaptation and
baseline period wherein everyone took placebo,

] » and was followed by a two-nignt single-blind placebo witndrawal
period.

24 Ss (17 women and 7 men; ages 31 to 62 years) witn insomnia (minimum 3
month history of requiring at least 45 minutes to fall asleep and sleeping
less tnan 6 1/2 hours per nignt) were studied. .Six subjects were randomly
assigned to each of 4 treatment groups an nights S-8: placebo, 05 mg,

Q30, and Q45 mg.

Sleep was assessed objectively by polysomncgraphi: recordings, Sleep was
also assessed subjectively by questionnaires completed by each S each lab
morning. .

Results:

TST (total sleep time): During the drug perjod (nignts 5-8),TST was
almost dose related, Placebo, 15-mg, 30 mg and 45 mg had 376, 400, 419
and 418 minutes sleep, respectively. During the postdrug perjod (nignts
8-10), Q3p and Qa5 had significantly Tonger sleep times compared witn
placebo. The nigner the dose during tne drug pericd, the longer tne sleep
during the postdrug period, and also the more the sleep on the first
postdrug nignt.

Sleep latency: During the drug period (nights 5-8), sleep latency was
§hor§er Tn tne Q45 (p<0.05) and in the Q39 {p<0.08) than in the

placebe group. Also sleep latency was shorter during tne drug period than
during baseline in Q45 (p<0.01) and in the Qyg (p=0.05). Compared to
baseline sleep latency, postdrug sleep latency was less in both Q ; (p<
0.07) and Q39 (p=0.05). Q's effect on sleep latency was not sfgn1 icant
at the 15 mg dose.
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Nocturnal awakenings: During the drug period (nignts 5-8), B and
U45 significantly reduced tne number of nocturnal awakenings; Q15 also
reduced nocturnal number of awakenings, but not significantly.

Over the four nights (5-8) all three doses of quazepam significantly
increased subjective sleep time. During tnis perijod, compared with
placebo, each Q treated group had significantly snorter subjective sleep
Tatency, and better subjective sieep quality.

L4
— P

Witndrawal effects: In the Q3p and Q45 groups, the sleep time
increase and sleep latency decrease of the drug period persisted during.
the postdrug nignts. This finding suggests that 1{ke flurazepam, when Q
was administered for several consecutive nignts, Q or an active metabolite
accumulated in the recipient.

Tnere were no clinically significant differences in the pre and post study
PE, EKG's, CBC, SMA-=12 or urine tests. Two subjects (510 and #14) wno
received Q45 mg reported excessive sleepiness each morning fcllowing all
four nights of drug administration.

Althougn Q15 mg reduction of insomnia was less than at the higher doses
{Q3p and Q45) the Q15 mg dose may bé preferable in that tnere is
less likelinood of a dose-related psychomotor performance deficit.

Quazepam was evaluated in doses of 7.5, 15, and 30 mg in a 12-nignt
protocol including four nights of drug trial,

18 insomniacs (more tnan 45 min. to fall asleep and/or less 5 nrs. TST),
ages 22-58 years, ware selected from ti.e Sleep Oisorders Clinic.. Ss were
assigned to one of 3 dose groups {6S/group) in a DB fashion.
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1 Results: s
]
'L Effectiveness of Q7.5 Q15, Qo for sleep induction ane maintenance

‘ Baseline nignts Drug nignts Withcrawe? i
. Quazepam - 5-8 Q-12 .
7.5 mg féﬁ

Sleep latency (min) 39.6 - 26.,8%* 23, 1w E

Wake time after sleep onset - 27.1 13.4- - 29,6 - . 33
Total wake time: - 66.7 40, 2%+ 57.7 b

Total no. of wakes 13.0 . 10.5 12.0 A

Sleep latency (min) 38.4 25.5 4.A E%'
Wake time after sleep onset 34.8 13.6%* 31.0 ‘gy

Total wake time 73.2 39, 2% 65.7 2

Total no. of wakes 13.2 09.1 12.1 1

4

) 3

Sleep latency (min) 44.0 : 27, 9% 19, 4+ &

Wake time after sleep onset 39.4 12.5% 19, 1* 3

Total wake time 83.4 40.5* 38,5+ &

Total no. of wakes 14.9 10.5¢ 1. &~ :

all numbers represent mean values for the & Ss
* p<0.07
**p<0.05

Quazepam's effects during both drug use and withdrawal appeared to be dose
related: 15 mg {nduced a greater reduction in wake time after sleep onset

than tne 7.5 mg dose, and 30 mg induced even greater differences in both wake
time after sleep onset and total wake time. .

At eacn dose level, subjective reports of ‘improvement in sleep latency and TST -
were {n agreement witn the objective data on quazepam's effect{veness.

Side effects appeared to be dose-related in terms of severity. None of thne
subjects in the 7.5 mg group reported symptoms of "nangover*., In tne 15 mg
group, 3 Ss (#11, I5R, 17) reported feeling "tired® in the morning after tne
first drug night, while one subject (#9) had symptoms of moderate morning
hangover for tne first two mornings after drug administration. In the 30 mg
group, moderate morning hangover was evident in 2 Ss following the Tast three |
nignts of drug administration and into the first withdrawal night (#3 and #13),
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Conclusions:

1,

5.

On 4/18/84, tne sponsor informed us that they had re-evaluated MDA 13-723

and had decided to market only the 15 mg dosage. In a dose-response study
C considered 7.5 and 15 mg as tne optimal doses for

quazepam, Although Q5 did not perform as well {relative to placebo) as

the 30 mg dose with respect to the efficacy parametérs, there was less
morning hangover and daytime sleepiness.

The absence of a placebo t?eatment group, in thz jong-term i12-week)

clinical safety study did not permit a proper assessment of the long-terﬁ
safety of quazepam 30 mg.

Quazepam is contraindicated in patients with COPD, and in patients with
established or suspected sleep apnea.

During the 15 nights after abrupt withdrawal of Quazepam administered for
28 consecutive nignts, there was no rebound insomnia (i.e., a marked or
statistically significant worsening of sleep above baseline levels), This
would be expected in a drug with long half-lives of elimination. In 1973,
hypothesized that when bensodiazepines with a long half-lijfe are
withdrawn, effects on the BZ receptors are less abrupt beccuse the
endogenous BZ-1ike compounds miy be partially restired before the activs

metabolites of the exogenously administared drugs are corpletely
eliminated.

In the short-term (5 nights) study in geriatric inscmniacs,

e Qu5 ipgreased TST significantly better than placebo. In the long-term

6.

(14 rignts) studies, abrupt discontinuation of V(5 was not associated
with a withdrawal phencmenon, during the third week.

In the 7-nights

there a significant deterioration in psycl omotor performance or memory
wnile on 0}5. Post-treatment observation for a week revealed no
evidence of withdrawal in any patient, .

In spite of the shortcomings innerent in sleep 1ab studies from the
limited number of subjects and the high cost per subject night, the more
rigorous control of experimental variables contributes to 2 more precise

evaluation of hypnotic drug efficacy than {s obtainadle with general
clinical trials.

. Study in geriatric insomniacs, at no time was °
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NCA 18-708 (Quazepam) 2.7

Re¢ommendations:

1. NDA 18-708 for quazepam 15 mg tadblets is approvadble for the following
indication:

“As a hypnotic for the short term treatment of insomnia characterized by
difficulty in falling asleep and/or maintaining sleep.” For transien:
insomnia related o .minor situational stress (e.g., hospitalization for - .
efective surgery), a benzodiazepine with a short nalf-life is prefaradle,

2. Labeling needs to be revised. N
3 SBA to follow. . : )

T e, AL

Theresa T. Woo, M.D.
(Medjcal Officer, HFN-120)

cc:
m [ ]

T ‘ -_ g
e ;/ Mﬁm 06-03-~35
HFN =120 /TTNoo/1/8/85

ft/mb/1/8/85

DOC 3008a
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. Tatle 1 - Parameters of nocturnal sleep and vakefulness
|
Intermediate Inmediata Long Term i
Baselfy Short Term . Term Hithdrawal Withdrawal :
2-3-4 5-6-7 16-12-18 : 20-21-z2 23-24-25 : N
X s.0. X 5.0, X 5.0, X S.0; X $.0. C
1. Totst Recording q 430,00 450.00 450.00 450.00 450,00
Time (win) ¥ 450.00 450,00 450,00 450,00 ' 450,00
2. Total Sleep Time q 2,59 32,42 3.0 a_.nw 392.51* 412,06 310.20 61.86 369.81 48,28
(win) 361.0) 22.60 406,16+ 16,72 399,35 6.73 393.48*  26.09 . 377.09+03 27,85
3, Sleep Efficiency @ 77,28 1.24 as.18 15,54 82.22* .61 22.03 -u.u.w 0).97+A 1.0 - .ﬁ
{1) T 80.75 5.00 90,26 .72 88,76+ 1.5) 85.27 2.76 83.80¢ $.15
4. Sleep Latency qQ 1.3 19.63 28,70 18,67 25,48 11.93 20.24¢ 12,94 18.45¢¢ 9,68 wl
Al_..w T 32.98 38.4) 24,46 -15.08 27.18 5.87 17.008 .47 20.31 10.53 o {
' ' . AY
5. Tota) Nocturmal ] 95.40 7.7 62.31 70,13 52,70* 42.36 4.6  62.54 *70.50A 48,92 b
Wakefulness (min) ¥ 80.9¢ 21.00 36.6* 14,94 44,40 .35 50.81* 23,61 67.61+D 25,91
6. Wakefwiness during . .
tst Jrd of aight @ 44,18 17.03 21,21 16,12 25.50* {6.62 18.22% 13.2) 22,03+ 9.57
{min) [y 35.85 iu.n 21.38 11.39 21,04 3.2 17.642 4,93 21.6) .n
7. Wakefulness during . v :
2nd Ird of night ¢ 21.08 18.28 1.58 n.n 7.334 7.40 a.m 5.0 10.8) 9.44 f\
(min) T 12.96  10.16 N 2.2 248 170 B.44 10,52 12.548 .19
'
. Vakelulness durlng . A
Ird )cd of night @ 32.6) 18,02 21.48 4570 21,87  25.07 417.57 4.1 5.4 16.86
{mia} | . 19.67 12,40 9.70 14,85 8.4) 2412 .a.u.u 3.0+ 20,25
§. 2 of svakenings @ 3.06 0.98 0.722¢ 0.5} 0.83* 0.4 Y.222  0.75 1.39¢  1.16
during the night 7 2.1 1.0] 0.78+ 0.72 0.89° 1.00 1.50 0.86 1.50 0.55
lep:nf: Arrage values and standard diviattons of U warfables 1istod atove are givn for each of the § assesment pecfols,  Statfstical coqurisong wie
diow l:bwoon all 5 assessaont gorlads, ,
,. ¢ inllcales thit e averop: value 1s stgntticently differert from the aseline Vine averae (p<0.06)
i ¢ Inlcates tut te averae value 1s shnificatly diffenont frun tie srcrope of te stort tem treatrent period {peD.05)
m & inficotes Uul e averay: value 1s significantly differo fron the aver op: of the Inteevtlale teme troabmnt geriod {p<0.06) -
€1 Intlcates thal the aveswpe value Is siguHicantly diflenat ton Le averyt of the dnindlate withiraal eriad —__ha. ﬂ.
[ "
AR i
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_ . Table | - Parameters of mocturmal sieep and vakefulness
\ |
[
Intermediate ismediate Loag Term i
-omuw“.u u..mm" “o:- .-n-ﬂl—u :m”..&"._-t.w . ch-.rs..-t-_ !
-3-4 - =17- : 21-22 - 3-24-25 :
X 5.D. X 5.0. X S.D. X $.D; ¢ s.D. n .‘
1. Total Recording @ 450.00 450.00 450.00 450.00 45¢.00
Fime {min) ¥ 450,00 450,00 450,00 450.00 1 450,00
2. Tota) Sleep Tiae g LSS 2242 amoe 6l aS1e 4326 30.20 6166 3., 428
(win) 361,33 22.¢0 406,16 16.22 399,35 €N 393.48* 26,09 . 377.09¢3 22.5%
3. Sleep [fficiency @ 72.28 1.24 B85.15  5.54 87,22 9.8 82.3) -u.uw 8).97*4& )1 .0
(x) T 80.75 5.0 90.26* 3,72 B3.76¢ 1.5% es.77 2.76 8).00¢ 6.18
4. Sleep Latency q 41.37  19.63 28.70¢ 18.67 25.48  11.93 20.24% 12,94 18.45%¢ 9,68 w..
?_..ﬂ H 32,96 38.4) 24.40 -15.08 27.18 5.87 17.008 AL 20.31 10.5) o
. ) W
5. Tota) Nocturmal Q 95.40 .17 62.Nn 70.13 52,70 42,36 1.6 §2.54 70,508 48,92 '
Walefulness (min) 80.90 21.03 36.63* 4.9 44,48 .35 50.8)* 23,6 £2.61¢D 25.9)
t. Wakefulness during . _
151 Jrd of aight @ “4.18 17.03 1.2 16,12 25.50* 16,62 18.22% 13,23 22.0) 5.57
(min) T 35.88 .1 21,38 11,39 27.14 k I} 17.648 4,99 21.6) .n
7. Nakelulness durlng . o .
2nd Ird of alght ¢ 21.38 18.28 1.5% 11.2] 7.33e 7.40 4.8) 6.84 10.83 9.41 f\
{wia) ¥ 12.96 1016 i 2.52 2.48 t.70- 8.44 10,52 12.5148 p.39
1
8. Wakefulress Zurlng : A
Ird Ird of night 32.6) 18.02 27.48 45.20 21.87 25,07 41.57% 4.7 .4 36.06
! {min) ] Jl.on 19.67 12,01+ $.70 14.85 8.1} 24,72 -n.u_w 33,204 20,75
$. ¢ of swakenings q 2.06 8.98 a.72¢ 0.53 8.83 0.46 1.22+ 0.25% 1.39¢ 1.6
during the aight 7 2.1 1.03 0.28* 0.72 0.83 1,00 1.5%0 0.86 1.50 0.%%
legend: Average wilues and standard deviatlons of e wartales Vistad atove are given for each of the S assesoent perfots,  Statjstica) coqurlsons sere
dovr lebeon a1 5 azsessaont gorlods, ,
¢ inficates tut e averope value s signiticantly differnt from the toseline Hne averae (p<0.06)
+ Inficates that e averae value 1s shonificantly different fon tie axro) of the stort term treabmont period (p£D.06)
A Inficates tul e averay: value Is signif lzantly ditfennl from the s/e1ap: of the inienailale Lo trwtnnt period {p<0.05) -
1 {nllcates Uul the sverepe volue 1y sttticantly diftenol Grun the averap of Yo Smdtate withiraal feelod _.ha.aﬂ.
- . "
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- Table i1 - Parameters of noctursal sleep and wokefulmess

Baseline Night Night Night
2-3-4 N 19 -
X 5.0, X 5.0. X 5.0, X 5.0,
) ’-
§. Total Recording 450.00 450.00 450.00 450.00 .
Time (win) 450.00 450.00 450,00 450.00

2. Total Sleep Time
{wis)

|

T

3. Sleep Edfictency Q@
(z) T
Q

T

]

¥

a.u_aup:oaak
?_..q

S, Total Nocturaal
Wakefulness (min)

6. Vskefulness during
15t Jrd of night @
{min) L

7. Hakefulness during
Znd Ird of night @
(min}

8. Hakefulness during
Ird Ird of night ¢
YY) T

Q
 §

-

4. # of akenings
during the aight

Legend: For the variables Yisted sbove, .cmm-an values and standard deviations are given f - tha baselline perfod and alights
5. 19 and 25 Individually, Statistica)d comparisons for the same nlght were done between the tho drugs tested,
V indicates thal the average value s significantly different (p<0.05) from the sverage value of the other drug,

M5 3242 e A% .Y Nn.o4 . e
363.3) 22,60 415.55 10,51 203,39 1.2 J68.09  24.99

77.28 7.24 83.84 14.3 85.29V 15,23 81.36 19.40
80.75 5.0 2.)4 2.0 4.4 19.40 a1.97 5.56

4.37  19.6) N a3 N2 15.65 11,95
32.9% 19.43 22.2)9 11.22 85.00  66.50 .38 9.0

*%5.40 .12 $8.50 §£5.3) §1.36 1152 87.27. 8,93
80.90 21.03 26.50 10.00 23516V 98,27 75.83 24.23

"

4.8 1o 35.6) 20.5) 25.16 .7 18.8) 2.69
5.8 N.n 5.0 N.o4 96.169 31.09 24.3%. 15,40

21,38 18.28 4.38 2.87 4.6l .16 16.89  22.92
12.9%  10.)6 1.6} .47 58.05 53.48 5.27 6.43
32.61  18.02 28.50  49.57 31.38  41.98 L4411 's9'08
n.et 19,67 .05 .80 80.9¢  42.27 45.66 34.2)
3.06  0.98 .93 }.03 .12 0.7 1.00 10
2.n 1.03 0.62 0.82 Ln 1,08 1.2 75

|

when compared for the same night.
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Table 111 - Parameters of _.en:_;._ sleep and wakefulness

Baseline Intermediate Term :_ws. .
2-3-4 16-12-18 9
. Efficacy Efffcacy
X X ' from baseline b { from basaline
1. Totsl Sleep Time @ M5 292,51+ 412.92¢ 383.83 9 o+ 10.42%
{nin) T ) 36).03 399.35* - 4+ 9.9)% 213,39 - 4],261
Z2, Sleep Efficiency 0 71.28 a7 22¢ 4)2.862 85.29 9 + 18,36
(1) ) b, 15 ba, 764 + 9.9)% 42,41 ' - 4).28%
i
), Slee Latency (] a3u.yn 25.48 -38.401 27.3% . = 33,073
nl_aw T . 32.9% 27.18 -17.5 85.00 ¢_m~.e=u
4. Tota) Nocturnal Q ) 95.40 52,70% -44.75%% 61,16 ‘ - umruun
Vakefulness (min) ¥ 80.90 N TR T -45,01% 3515 9 +190,621

{ecgend:

¢ Indicates that the aveizaz value {3 stgnificantly different from the baseiine sverage (p<£ 0.05)
Y indicales that the aversge value s significantly different (p<0.05) trom the average value of the other drug, when
compared for the same alght. .
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Table VI - Total sleep time on ndiyidual study mnights

) _ Total Sleep Time (mtnutes) " Ar\\ _

Night : Quazepan Triazolam
X¢ s.0. X $.0.

mmmenne 320,30 69.45 359.89 -~ 22.77
S 339.22  55.0) cecooomcemuecs 367,00 29.5)

—mmeeaaa ceeeem 34499 32,74 eeceene 386,92 3213

semmessecemeseccciceacs 358,55 43,27 meeeeemeececene 366.27 38,48 N

- W R e
omMmaRr-e
1
',

)

A

TITTTTTimeemmemmeecaccecens 37006 6450 coccamaennenee 415,85 10.5] ¢ .
P "TTUr e eetmereraccacas I 413) cceeaeo 398,50 20,47
Y eeen N6 104,52 oo 204.4¢ 2085
Home Nights 8-W p . . _
1S e el 363033 80.8) eeceeccearenens 386,44 19.00
1 oo 35330 44035 —eees DL TIIIT 0002 10.88
1 G mmem e et 369,50 5082 oo 398.05 18.02 .

B el 309,67 47038 oo . 399 73 13.28 .rp\

- 0

N P el 360,80V 73,08 mcecccamneeaes 213,39 87.:3
20 b ool 36022 T2B1 eommmeomoooen 39823 19.3}
R el 30000 4B A1 —eeeeommoo 4076 22.32
22 € oo el 369,39 82034 eecoemeommoen 377,85 aa.ﬂa
, . 2 E oo JROAD S1.3 e 309018 5249
24 B e 302,05 5267 eemeeeooomooo 38022 52.93
25 0 ool ML B8 emeceoeemnoo_ 30 89 24.99

! Legend: |

W tndicates that the average value 13 sfgnificantly different (p<0.05) from the sver: valug of the other drug when compared .
fur the same night.
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Review and Evalua*ion of +he Pharmacology and Texicology Da*a ang
RPelevant Clinical Da*a of NDA 18-705
Prug Abuse Staff Consul*ing Review

Sponsor: Schering Corpora*lon
00 Orange S*ree+
8loomfieta, New Jersey 07003

Orug: quazepam

(7-chioro-5-(0-fluorophenyl)-l,3—dlhydro—]-(2,2,2-+rlflu0roe+hy1(-2H-1,4-Denzo-d
lazeplinel=2=5 +hlone.

Category: Benzodlazep!ne hypno*ic agent

Background

Quazepam |s a substituted 1,4 benzodlazepline agen* which is seek Ing approval
as a hypnotlc agen*. The clinical dosage form wlll be *able*s of 15 and 30 mg
strength. The Indication Is for the treatment of all *ypes of Insomnla,
characterized by difficulty In failing asleep, frequent nocturnal awakenings,
and/or early morning awakenings. Quazepam 1s claimed +o be effecive In
patients wi*h recurrlng insomnla or poor steep hablits, acu*e or chronlc”
medical situations requiring restful sleep, insomnia In gerlatrics, and
insomniac situ*ations where fast onset Is deslrable. The sponsor belleves
tha* quazepam has a unique proflile of cffec*s and lacks subs*+antive abuse
I1abliity, The sponsor's da*a and argumen*s, which are summarlzed In an Aprit
14, 1983 submission for +he Drug Abuse Advisory Commit+ee mee*ing of Azxril 28
and 29 of 1983, wil! be reviewed below. The sponsor's premise Is +ha*
quazepam selectively s*imulates a subset of benzodlazepine receptors which are
responsibie for segation and sieep, but not a potentlat for abuse. The
sponsor also claims *ha* preclinicat evalua*lons have demons*ratea a long
duratlion of action, less potentlal for ataxia, paradoxical exci+ation, and
(less) tolerance than other benzodlazeplines such as flurazepam.

On page 11 of the April 14, 1983 submisslon the sponsor has profliled +he
relative effects of quazepam and flurazepz. In three dlfferent Indlca*ions of
sedatlive hypnotlic potentlal In mice In Table 1. |n general quazepam appears
to be equlpotent or siightly more potent than flurazepam in +he test of
hypnotic activity In mice. It should be noted +hat the LDsg of quazepam by
mouth 1s greater than 5,000 mg/kg, suggest!ng an excellent therapeutic inaex.
In terms of refative toxiclty. quazepam s less *oxlc by mouth than
chlordliazepoxide, diazepam, and temazepam. Flurazepam and oxazepam appear *o
be equltoxic to quazepam.
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rage 2

The squirre! monkey was *he species chosen *o study hypnot*ic effec*s cf
Guazepam. Quazepam was approximately *wice as po*en* in producing eye!id
closure (a measure of seda*ion and hypnosls) +han flurazepam. Flurazepam and
quazepam were equlpo*en* In producing a*taxla. Thus, guazepam appears *+o
produce iess a*ax!a at equlhypnot*ic doses,

Quazepam was al'so evaluated In *he freely moving cat. Quazepam and ftyrazepam
were equipotent Ir producing the behavioral effec*s (sedat!ion and drowsiness),
but flurazepam appeared to be more po*ent !n *erms of myscle relaxa*lon and
far more poten* with rispect to producing ataxia. Thus, In *he ca*, a
dissociation between the sedative effect and +he a*axic effec* of quazepam has
been demons*ra‘*ed, whereas with flurazepam one wou!d expec* a grea*er degree
ot overlap, Further escalations of dose alsoc revealed dlfferences be*ween
flurazepam and qu~zepam. Quazepam produced increased drows!ness and seda*ion
In all flve cats tested up *o 1,000 mg/kg, p.o. Flurazepam, on *he other
hand, produced stimulant effects at higher doses and al! ca*s dled a* doses
ranging from 250 to 600 mg/kg, p.o. Acu*e lethali*y da*ta In +he ca* sugges*
that quazepam has less acute *oxiclty *han flurazepam. Glven +ha* quazepam
and flurazepm are approximately equlipo*ent with respect +o sedatlon and

hypnosls in the cat, thls suggests tha* quazepam has a good margin of safety
In +he cat,

Other gata obtained in bo*h mice and ca*s appears *o substan*iate +he
differences observed betwen quazepam and flurazepm wl+h respect +o
"paradoxical"™ excltation, 1In *he mouse, quazepam produces a dose~related
suppression of locomotor actlivity, whereas fiurazepam incrases !ocomotor
activity In doses up t0 5 mg/kg. EEG s*udles In immobllzed ca*s also support
*he difference with respect *o paredoxical excl+a*ion, Folflowing quazepam
adminis*ratlion, *+he EEG Is consistent with seda*tlon, show!ng slow wave and
spindle activity, whereas *he EEG following quazepam administration snows be*a
actlvity, suggesting a stimulatory component to *he actlon of flurazepam.

Quazepam was tested for reinforcing proper*ies in an Intragastric self-
administration mode! In the rhesus monkey. These data are presented in Table
3 on page 20 of the sponsor's submlssion. The da*a show *hat only 2 of 4
monkeys initlated seif-administration a*+ *he unit dose of 0.25 mg/kg. When
higher doses, | *to 4 mg/kg were tested, the 2 monkeys who dld not self-
administer a* the 0.25 dose also failed to adminls*er at the higher doses.
The 2 monkeys who self-administered at the 0.25 mg/kg dose sdministered less
quazepam at the unlt doses of | and 4 mg/kg. Animals rece!ved 2 weeks of
programmed adminlstration of the drug at+ 1 mg/kg every 4 hours dally for 2
weeks. Even following this manipulation, *+he self-administra*ion of doses in
the 0.25 to 4 mg/kg range was marginal. These results may be best apprecia‘ted
when compared to & standard drug In this Intragastric self-administration
paradigm. Yanagita and Cato reported on the Intragastric setf-administration
of alazepam In the monkey. (Presented a+ the CPDD mee*Ing In Toron*o In
1982). A dose of dlazepam 0.25 mg/kg Increased rate of responding (over
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saline control) In 2 of 4 monkeys., A+ a dose of | m3/kg, responcing was
maintained above *he orlglinal venicte level in only 1 of 4 subjec*s ana only
*his subject retalnea relatively high levels of drug in*zxe when *he dose was
again set a* 0.25 and, subsequently, rese* +o 1 mg/kg. wnen a vehicle prope
was Inserted for +hree gays, *he animal showed rates of responaing higher +han
orlginally maintalned by vehizte In 2 of 4 subjects. Fur*her unl?t doses of |
ano 2 mg/kg of diazepam dld no* lncrease in*ake appreciadbly above vehicle
fevel. A flnal re*turn to 2 venhicle probe for 1 one week generally resui*ed In
tevels of responding *ha* were comparable to *he second cetermination of
vehicle levels and greater *han *he levels of vehicle maintained Inltlally,
Although *the resul*s of this study Indica*e Intragas*ric diazepam was
self-aaminlstered by the rhesus monkey, the effect Is weak-to-modes* a* bes*.
Moreover, the seif-adminis+ration of dlazepam and quazepam show few, !f any,
relevant differences In the In*ragastric self-adminis*ra*ion mode!.
Furthermore, the resul+s ob*ained In the In*ragastric sel!f-adminis+ra+ion
mode! In *he rhesus monkeys are probably representa*ive of oenzodiazepine
self-adminls*ra*tion paradigms In general. Griffi*hs and Ator (1981) repor+ed
*that benzodlazepline self-adminis+*ration s*udles show *hese orugs *o be
consldered moderately relnforcing. These authors concluded +ha+
benzogiazepines as a class are mcre efficaclous as relnforcers *han
chlorpromazine, Imipramine, haloperldol or Perphenazine, but were cleariy less
efficacious than amobarblital, secobarbital, alcoho!, or cocalne. (Griffiths,
R.R. ana Ator, N.A. In Benzodlazeplnes, S.I. Szara, and J.P. Ludford (Eds.),
NIDA Research Monograph 33, U.S. Governmen+ Printing Office, washing*on, D.C.,
page 22-36, 1981,

The sponsor had Indicated that the self-adminls*ration profile of quazepam s
simllar *o halazepam. Thereafter the sponsor discusses tne dlfferential
selectivity of poth quazepam and nalazepam for 8Z] receptors. (* has been
repor+ea by Jaffe, et al, (1983) that halazepam Is substantially less euphoric
than dlazepam. The sponsor then develops an analogous argument that quazepam
should have subs*antlally less psychological dependence czpaclity. However, in
*he monkey, the self-administration profile of quazepam ls also simllar to
diazepam (vide suora). Thus, *he selective or relatlively selective affini+y
for one receptor subtype over another has no* been correlated with a
relnforcement or lack of reinforcement effect. Thus, *he sponsor's analogous
reasoning 1s faulty and the sponsor has not demonstrated any less Fiabl1i+y
for psychologlcal depengence than diazepam.

Tables 6, 7 and 8 {(of the sponsor submisslion) Itlys*rate +he preference of
halazepam and quazepam for the "BZi receptor." The "BZi" receptor dens !ty

s highest in the cerebelium and the "BZ" type receptor occurs with grea*er
prevalence In the hippocampus. Although | am In agreement wi+*h the sponsor's
analysls that quazepam has preferentlial affinlty for the "8Z;" recep*or, 1+
Is only speculation as to whether this confers unique properties onto
quazepam; l.e., & lack of abuse.
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Page 4

The nex* sectlon of *he sponsor's report deals wi*h lssues of *olerance ang
physical dependence. The sponsor has demons*ra*ed in Figure 5 +ha* quazepam
pretreated mice do no+ develop *olerance *o *he an*iconvuisan+ effect of
quazepam, whereas flurazepam=+reated mice demcns*ra*e tolerance. |+ should be
noted that +olerance development *0 a specific effect does no+ imply +ha+ a
global *olerance +o all drug effects are occurring, |+ should be apprecia*ed
*hat *he lack of *olerance +o one effect does not Iimpty tha+ *olerance can no+
gevelop *o another effec*. I+ should also be no*ed *ha* *olerance !s nei*her
8 hecessary nor a sufficlent condi+lion for physical dependence *o occur. The

rofe of toferance In the maintenance of drug-seekIng behavior In drug-abusing
populations 1Is severalfold:

1. It shortens the duration of actlon and decreases po*ency of drugs,
necessitating an Increased amount of drug and shor*er Inter-drug Ingestlion or

Tnjection Intervals; (Thls has Imp!ications In terms of bo*h operant and
classical condl*loning effects).

y it can magnify the appetitive effects of a arug due *o tolerance
development to averslive effects (e.g., vomiting);

3. It may confer additional safety to a arug In a drug-abusing
population; that ls, there may be fewer overdoses !n an abusing population per
dose as opposed to a drug-nalve popula*ion.

The physlologlc dependence capaclty of quazepam has been s*udied In rhesus and
squirrel monkeys. in rhesus monkeys, Increasing doses of quazepam were
adminlistered to 5 monkeys over a flve-week period. Abrup* withdrawal was
performed a* the beginning of the f1fth week. Mild withdrawal signs were seen
In 3 of 5 monkeys (apprehension, hyperirri+tabillty, miid +remor, anorexl!a, and
piloerection) and Intermedliate withdrawal signs were seen In 2 of 5 monkeys
{aggravated tremor, muscle rigldity, Impalred mo*or actlvity, retching or
vomlting, or welght loss of 103). It should be noted *ha* *+he aforementicned
signs designate *he dlfferentia*ion of mild and Intermediate withdrawal. They
are not necessarily observed In every monkey. Quazepam was again adminls*ered
for four weeks, *he highest dose being 64 mg/kg/day. At +he beginning of *he
10th week, a second wlithdrawal perlod was Inl+]a*ed. There was a s!ight
Increase In withdrawa! severi+y with 3 of 5 having Intermedla*e withdrawa!
signs and 2 of 5 monkeys having mlid wi+hdrawal signs.

Quazepam was tested for substltytlon capacity In a barbltal-dependent rhesus
monkey model. Quazepam produced !ncomple*e suppression of wlthdrawa! 2t 4 mgs
and complete suppression of wi+hdrawal in 2 40 4 monkeys at 8 and 16 mg/kg.

For comparison, flurazepam at 16 mg/kg also produced complete suppression In 2
of 4 monkeys.

The physical dependence capaclty of quazepam was also studled In squirre!
monkeys. Quazepam doses of 2, 5 or 50 mg/kg was adminls*ered for 52 weeks,
An additlonal group recelved dlazepam, 50 rg/kg. The highest doses of
quazepam and dlazepam are approximately 83 and 63 +imes *he usual *herapeutic
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Page 5

dally doses, respectively, (based on mg/kg ccmpar'sons be<seen man ang
monkey). Dose and drug-rela*ed seda*ion, somnolence, a*ax’a ang *remars were
observed. The frequency was greates* during *he firs+ *n-ze weeks of aosing,
During *he first week of the s*udy, several high-dose quazepam~ and
diazepam=treateo monkeys were unable *o move wi+hoyt falling, Following *he
last doses of quazepam ana Giazepam, animals were observec for withdrawal
signs. Ataxia, emes!s, tremors, and convuisions occurred within 3 days of
cessation of dosing. Convulsions lasted a few minutes, arg were followed by
either compiete recovery or death. One monkey found conviising was glven
diazepam anc appeared normal 20 minu*es later, Three days later the animal
convulsed and aled several days later,

The dose-time relationships and comparative physical deperndence capacity of
benzodiazeplnes are poorly understood. The da*a In the rhesus monkey on
Quazepam are not comparable to other data derived eve: in *ne same

ladboratory. For comparison purposes, *the animais would have *o have been pu*
on a chronlc equivalent dosing regimen simliar +o +ha* deseribed by Boisse and
Okamoto, 1978 (see Bolsse, N.R. and Okamotoc, M,, J. Pharmezol. Exp. Ther,,
Yol. 204: 497, 1978). To my know!edge, the only compara*ive benzodiazepine
physical dependence study on record !s +he Schering study with quazepam and
diazepam 1a the squirrel monkey. Thus, *here !s no* enougn backgrouno
laformation to judge the vaildity of thls mode! In terms cf *+he relevance *o

physical dependencz In the human, . 1+ should be noted tha* this s*udy utillzed

high doses of quazepam and dlazepam administered for a fong perlod (52
weeks). The severe convylslions and lethal ity whlch occurred In both the
Quazepam and dlazepam groups have not been observed In other models of
benzodlazepine physical dependence. I+ should be noted *ha* convulslons have
been reported In patients wlthdrawing from benzod!azepines. However, no
lethalities have been reported for benzodlazepine wltharawa!l syndromes.

The sponsor has added a sectlon which overviews the clinjcal s*tudies wi+h
quazepam. Table 14 glives a distribution of adverse reactions as a functlon of
*reatment, |t should be noted that although the quazepam side effect
incldence appears to be less +han for fturazepam, +he cose levels are no+
mentioned. Thus, It may be that the combined 1% and 30 mg dosage da*a on
Quazepam may have lesser side effects than that seen wi+n flurazepam, | have
one other comment about the cilnical studles. Table 21 IHiustrates *hat In
s*tudies of between 4 and 18 nights there was essentlally no REM rebound during
the post-drug perlod. This would be expected glven & drug with a long
half-11fe of elimlnation,

The sponsor has also a provided a summary of the metabo!lc anag pharmacck lne*lc
data on quazepam. Of particular Interest ls the fact tha+ quazepam s rapldly
absorbed with a peak plasma concentratlon occuring between 1 and 2 hours. The
terminal half-1ite of quazepam and 2~oxoquazepam are talrly long, beling 39.3
and 40.2 hours as reported In Figure 1, respectively. Additlonally,
N-lesalkyl!flurazepam, an active metabolite with a terminal e!imination
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Page 6

hatf-lite of 69.5 hours has also been no*ed. The pharmacckine*ics of quazepam
may bear on *he abuse potential of *he subs*ance. |+ nas been sug3es*ed *ha*
*he reinforcing properties of rapidly absoroed benzod azeplines may increase
thelr abusabllity, In tha* person's using *hese drugs for pleasure-seeking may
select those which are rapidly absorbed. (See S+i*zer, e* al, Drug and
Alcohol Dependence, Yol. 8., page 189, 1981; Griffi*ns ana Ator, 1561).
Jasinskl, et af (1981) reported tha+ 10, 20 and 40 mg of diazepam produced
pentobarpital )lke euphorla with a *ime course simitar 4o pentobarbl*al. See
Jasinskl, D.R., Haertzen, J.E., Henningfle!d, R.E., Johnson, R.E., Makhzouml,
H.M., Mlasato, K. reported *o Comml+tee on Problems of Orug Dependence,

1881). Griffiths, e* ai, 1980 administered dlazepam and pentobarpli*tal +o
secatlve hypnotic abusers over a wlder dose range. The results sugges*® a
flatter dose response for dlazepam as only modest clevatlons of subject 1lking
were recorded for dlazepem, and pentobarbital was consis*ently preferred. The
results also suggest that euphoria Inhibiting effucts of res!dual
benzodiazepine levels may affect |lking scores and drug preference !In a
chronic administration paradigm: Dlazepam and desme*hyldiazepam have falrly
long elimination half-llves, *hus possibly |imiting *he amoun* of receptor
stimuiation seen In chronic dosing sltuations. This coulq reduce *he amoun+
of CNS effec” percelved and result In a diminution of *he ilking score.
Quazepam has not been *ested in a self-adminlistration paradigm In seda*tlve-~
hypnotic abusers. [+ would be my prediction tha* quazepam would have a liking
score similar to pentcbarbi+al In a Jasinsk! model, and similar +o diazepam in
8 Griffiths mode!. At any rate, +he sponsor could +est for dlfferences In
itking scores In either or bo*h models and possibly demonstrate whether *here
really Is a difference !n the magnitude or *ime course of the |!king scores
which could transiate to a alfference In abuse potential.

The dependence potentlial of quazepam has to be viewed from a*+ least *wo
perspectives, The first perspective Is whether or not a patient popula*tion
would become dependent on quazepam. At this *+ime gata do no* exls* *to answer
the question. Quazepam should be adminlstered to a group of Insomnlacs who
are allowed to freely dose for a gliven perlod of time. The drug shouid be
compared to a known s*andard and possibliy also to placebc. The amount of +ime
that subjects stay on quazepam as opposed to the active control and ;.™.w30
and the preference of quazepam to the other two drugs might glve a hat .r
ingicatlon of the drug's abuse potential In 2 chronic patlent popular!.., The
second concern would be a concern of actyal physical dependence In bo*h »
patlent population and & drug abusing population. Obviously, one migh* be
more concerned with a drug abusing population since they would |lkely abuse
+the drug 2t higher doses. The dose-time relationshlips for physical dependence
attalnment for any benzodlazeplne have not been workad out. Thus, | can only
speculate as to whether or not quazepam would produce physical depencence In a
patient population. To date, studies suggest that clialcal doses, l.e. up *o
30 mg a night for 4 weeks, 00 not produce a significant withdrawa! syndrome.
However, therapeutic dosing for longer than four months or more or Increases
In dose might Increase the incldence of withdrawal reactlons, 1+ would seem
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prudent to allow that gradua! *apering of the dose snoulq occur *o minimize
*he possibliil+y of withdrawal emergence.

Concluslions:

The sponsor has not demons*rated +ha+ quazepam Is signficantly gifferent from
other benzodiazepines wlith respect *o abuse potentlal. Availablie behavioral
and biochemlical data In animals suggest that quazepam may selectlvely
stimulate a benzodlazepine type | receptor. However, whether *+his wll|
correla*e with a reduced abuse potentlal Is unknown a+ *his time., The
physical dependence properties of Quazepam cannot be compared *o any known
benzodlazepine or other sedative-hypnotic. However, 1t can be s*tateg wi*n
some degree of certainty that physlcal dependence can be produced wi+h high
doses glven over a falrly long perlod of +!me, Additional s*udles could
evaluate the dose=-time relationshlips Involved In determining *he dependence
potentlial of quazepam.

The pharmacok Inetic data demons*rate that quazepam ls rapldiy absorbed ana has
active metabo!ites with long half-llves, Assuming a correlation be*ween ra*e
of arug rise In plasma and CNS depression, these data sugges* +ha*t quazepam
woulda produce rapld sedatlon. Thls property Indicates a potentlal for atuse
siml lar to other Schedule 1Y benzodlazepines. The long half-11lves of quazepam
and Its metabolltes might gecrease dosing In a chronic s!tuation; such an
observation has been made by Gi'lffi+h, et al., 1980 in a popuiation of
sedatlive-hypnotic abusers who were chronically administering dlazepam.
Methodologles exlst to test both +he single ‘and chronlc subjective effec*s of
Quazepam vils-a~-vls halazepam 2ng diazepam. | would recommend +hat such 2
study be done 1f the sponsor wants to demonstrate a difference In aouse
potential between diazepam ang quazepam.

Recommenga+tion:

Quazepam should be placed In Schedule IV of the Controlled Substances Ac* if
and when quazepam Is approved for marketing.

— e T WD
%y\ . J, buc\- J!. ';' 11 .
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REVIEW AND EVALUATION OF PHARMACOLOGY AND TOXICOLOGY DATA
ORIGINAL SUME A 18-

Sponsor: Schering Corporation
Bloomfield, New Jersey

Drug: Quazepam
Category: hypnotic

Chemical Structure:. .

Chemical Names:

1) 7-Chloro-5-(2-fluorOphenyl)-1.3-d1hydro-l-(2.2.2-tr1f1uor0pheny1)g
2H-1 ,4-benzodiazepine-2-thione

2) 7-Chloro-5-(o~fluorophenyl)-1,3-dihydro-1-(2,2,2-trifluorophenyl )-
2H-] ,4-benzodiazepine-2-thione -

Drug Code Number: SCH 16134

Trade Name: not yet avaitable

Formulation: Tablets of 15 and 30 mg Quazepan




Proposed Clinical Indication:

For the treatment of all types of insomia characterized by
difficulty in falling asleep, frequent nocturnal awakenings,
and/or early morning awakenings. Quazepanm is claimed to be
effective in patients with recurring insomnia or poor sleep
habits, acute or chronic medical situations requiring restful
steep, insomnia in geriatrics, and insomniac situations where
fast onset is desirable.

Preclinical Studies and Testing Laboratories:

Except for a mouse reproduction study which was performed by
Huntingdon Research Centre, U.X., the testing of quazepam was
conducted at Schering Corporation, Department of Pathology and
Toxicology. Tables showing types of studies performed, results
obtained and descriptive material, were prepared by the sponsor
and have been included in several parts of this revie.

Relationship to Other Chemically and Pharmacolagically Related Drugs:

Quazepam is a hypnotic agent which is related to flurazepam

and diazepam. It fs a 1,4-benzodiazepine derivative containing
a trifluorcethyl, sulfur, and aryl group in the first, second,
and fifth positions, respectively.
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Table 1. - TORICOLOGY NID PATVOLOGY PrECLIGICAL NWVESTICATIONS OF QUAZEPAN (Cont *d. )

]
§ Animals/ Scudy Quazepam foute of
Species 8 Males § Pemales Group Study Deslign Duration Dully Dusage Mministration Dosage Form
Rabbit - 58 -.n Scegment (1 4 wkn 0,10,20,40 »g/xgq Oral (esophageal suspension
. intubat jon
Dog 1 | § 2 Acute 3 wkse - 1000 mg/xg Ocal capsule (poader)
N 3 "
1 2 e Dose Range & vks 0,50, 100, 200, " oral ~apsule (podec)
o 400,800,160U0 mg/kg
Monkey 1 15 o Subacute 13 wka? 0.2,10,50,50 Ocal {gavage) euspension
25 25 10 Ohronic 56 vkn 0,2,10,50 »/kg Oral (gavage) suspuenajon
S0 my/kg-didzepan
Cat - 10 s uae Rarge appron, I 0.1-1000 my/kg Oral capaule {paader)
up to 7 wke 0.1-6uvd my/ky-fluraze-
pam
£. 16 vehicle control rabbits/group
_ N = 4 veoeks post-tecatment inclukad
1 — 1 wntrol fomale doy

= A additional group of four high~dose monkeys

were evaluated for post-treautment effects for

24 days toilowing a 13-weck dosing puciod,



Table 1. - THICOLOGY AND PATIONOCY n._.ﬁ-:.ugr DNVESTICATIONS OF QUAZEPAM (Cont'd.)

..—. = 1 contiol female doy

= 16 vehicle control rabbits/yroup
9 o 4 vecks jost-treatment included

“ An aMitional quowp of four high-dose monkeys

were evaluated for post-treatment effects for

24 days following a 13-wek dosing period,

§ Animals/ Study Quazepam Foute of
Spocles § Males } Pemalen Group Study Deslgn Durat ion Dully hosage Mministration Oosage Forwm
Rabbit - 58 T Sogment. (1 4 vks 0,10,20,40 my/kg  Oval {csophageal suspensfon
. intubat fon
Dog 1 | 2 Acute 3 wks . 1000 mg/%g Ocal capsula {poacr)
1 2 e Dose Range 6 vka 0,50,100,200, oOral ~apsule (pouder)
400,800, 1600 m3/kg
Honkoy 13 15 o_. Subacute 1) :_..-» o.u-o.uo.u.o— m3/kg Ocal {gavage) suspcnajon
25 5 10 Chronie 56 wks 0,2,10,50 my/kg Oral {gavage) suspeng lodi
50 mg/kg-didazcpan
Cat - 10 5 Duae Rarge approx. 9 0.1-1000 my/xg Ocal capaule {posler)
up to 7 vk 0.1-6ui my/hg-fluraze-
pam



NCA 18-708

Pharmacolecy Svpeps., i

Test Orug Route EDsplmg/kg) i
(1) potentiation of hexcbarbitai=- Quazepam p.C. 2.7 E
induced sieeping time in mice tlurazepam D.C, 3.9 :
dlazepam p.o. 1.0 £l
:
{2) antagonism of elactroshock quazepam D.O. 0.9 5
(13mA,60H3) induced flurazepam P.C. 1.6 b
convulslons In mice phencbarbltal p.o, 5.6 3
i
(3) antagonism of Isolation~ quazepiam f.p. 10.7 :%'
Induced agressicon In mice flurazepam ieps 40.0 ER
dlazepam lePe 8.7 2
(4)  antagonlism of footshock- qQuazepam P.0O. 1.5 15
Induced flighting-in mice (0,5mA) flurazepam p.C. 1.5 £
dlazepam p.0. 1.5 §
(5} antagonism of metrazol-induced quazepam P.O. 0.3 ;
selzures in mice flurazepam p.O. 1.7 %
dlazepam p.0, 0.3 ¥
: s

Quazepam was found +o be *twice as potent as flurazepam and half as potent as
lorazepam as a hypnotic as measured using the eye-closure test In monkeys.
Some of the above-menticned tests are used to evaluate the druds potentlal as
3 Tranquilizer or an anticonvulsant even though this compound is to be
marketed as a hypnotic. The main behavioral effect of the grug in animals was
drowsiness and sedation. While many benzodlazepines proguce a stimulant
effect In the cat, quazepam showed a depressant effect in this species.
Studies of the dependence potential of quazepam produced results which
suggested a similar profile to that of marketed benzodiazepines. Llke
diazepam and flurazepam, Qquazepam potentiated the ethanoi~Induced loss of
righting refiex ir mice. One study showed avidence that *he hypnotic effect
of Quazepam may be potentiated by propranciol or alph%methy idopa. Quazepam
produced no significant changes in blood  ressura, heart rate, or EKG In +the
unanesthetlzed dog when doses (60 mg/kg) large enough to cause ataxla and
sedation were used. The four Identified metabo!ites of quazepam produce in
the mouse effects which are similar tc those of the parent compound both
quantitatively and qualititatively, namely, decreased motor activity,
Increased passivity, decreased muscle tone, decreased visual placing refiex,
atux{a, and Impalrment of righting reflex. The rat was Insensitive +o
quazepam due to rapid metabolism and excretion of the compound in that specles.
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SELECTION OF ANIMAL SPECIES FOR LONG TERM TOXICOLOGY STUDIES WITH QUAZEPAH

Pharmacological screening test showed quazepam to be largely inactive

in the rat and toxicity studies using doses up to 5000 mg/kg, p.c., Or
a single dose to Charles River CD rats produced no evidence of toxicity
(report P-4287, Schering). A further study showed that daily oral doses
of 200 mg/kg for 21 days in the rat elicited no observable effects. .

To test whether the effect was strain-related, another study (#5003) was
performed using eight strains of rat each receiving 1000 mg/kg of drug.
Some ataxia and sedation was observed, but the effect was not markedly
different among the strains. The observation that quazepam was virtually
inactive pharmacologically in the rat came during a study of sedative-
hypnotic activity of the drug in a series of accepted tests using either
mouse or rat. The series of tests included {study P-4159) hexibarbital
potentiation in mice, antagonism of metrazol-induced seizures in mice,
taming action in fighting mice, isolation-induced aggression in mice,
blockade of mouse-killing (muricide) behavior in rats, conflict procedure
in rats, and prevention opiate-induced rigidity in rats. The latter
three studies using rats demonstrated only minimal activity of quazepan
when compared with similar doses of flurazepam and diazepam, These
studies as well as the lack of toxicity of quazepam when given orally

to the rats in doses greater than 5000 mg/kg ied to the conclusion that
the rat would not be a suitable model for lTong term toxicity testing
with quazepam.

In a study comparing absorption, tissue distribution, and excretion of
labeled quazepam in rat and mouse (P-4307) the sponsor found that in
the rat, quazepam is well absorbed by the oral route but is metabolized
and excreted so quickly at tissue levels of drug needed to produce
pharmacologica) effects are not achieved. Thus the rat was found
unsuitable for long term toxicity study of quazepam. The hamster was
selected for long term studies since that species showed pharmacologic
and toxficologic responses to quazepam administration. ADME studies in
the hamster further showed metabolic treatment of quazepam in that
species to be similar to that found in man (study P-4785).
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NCA 1E8-708

Abscrption, Clstributicn, Metaboiism, Excratica

Crug metaboilsm, etec. of quazepam was studled in the mouse, rat, hamster,anq
squirrei monkey after both oral and il.v. administration. The sponsor has
provided an accurate summary of the study data, and this summary is incluced

on the following several pages as part of thls review.
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Abserption, Cistributicn, Matabelism, Excreticn

Prug metabolism, etc. of Quazepam was studled in the mouse, rat, hamster, ang

squirre!  wonkey after both oral and i{.v. administration. The sponsor has
provided an accurate summary of the study data, and this summary is Incluced

on the following several pages as part of this review.
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Orug Metabolism

Synopsis

The absorption, tissue distribution, metabolism and excretion
(ADME) of 1“C- and/or 3H-quazepam were evaluated in the mouse,
rat {pilot study), hamster and squirrel monkey after single oral
and intravenous administration.

The metabolic / pharmacokinetic data of quazepam are
described for the mouse, hamster, squirrel monkey and man (for
comparative purposes only) in Table 1. The excretory (Table 2)
and metabolic (Table 3) profiles in animals (mouse, hamster,
squirr§1 monkey) and man are given, The postulated major
metabolic pathways are presented in Figure 1.

The major conclusions based upon all studies conducted are:

o (Quazepam (orally) is well absorbed by all species studied.

o Quazepam is almost totally metabolized and first pass
metabolism is extensive in all species (mouse, hamster,
squirrel monkey, man) evaluated. Quazepam's metabolic
pattern in these species is qualitatively similar. The

metabolites: Sch 15725, Sch 17514, Sch 23309, Sch 23324

are pharmacologically active.

o The plasma half-lives of guazepam and its metabolites vary
between species: The shortest half-lives occurred in mouse
and hamster, and the longest half-lives were in squirrel

monkey and man,
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Quazepam and its metabolites are widely distributed
throughout the tissues (mouse, hamster). Ffcor wost tissues
the concentrations of radicactivity are similar to those in
plasma. A1l tissue radioactivity decreased with tims s=d no
tissue drug accumulation occurred.

Quazepam penetrates the placental barrier more readily at
near-term (day 18 of pregnancy) than at the end of embryonic
formation (day 12). At 18 days, the concentration of
radioactivity in fetal tissues are lower than corresponding
maternal tissues. Radioactivity disappears at the same rate
in the fetus and dam. Radicactivity did not accumulate in
fetal tissues. The metabolic profile of quazepam in feta)
tissues and maternal plasma was qualitatively similar,
Quazepam and its metabolites (Sch 15725. Sch 17514,

Sch 23309, Sch 23324 and other unidentified metabolites) are
excreted in urine and feces, mostly within the first 24 hours
after drug administration. A major portion of the quazepam
dose (oral, intravenous) is excreted into the urine by the
hamster, and into the feces b, the mouse; while the squirrel
monkey excreted almost the tot il dose into the feces.

In mice, quazepam is not an inducer of hepatic drug
metabolizing enzyme systems; in hamsters quazepam has only

weak induction properties.




¢ I[n the rat, the radioactive dose is rapidly and completely
absorbed, totally metabolized, and subsequently eliminated
very rapidly (mostly in the bile). The resulting very low
plasma levels may explain the lack of pharmacologic activity
observed in this species.

o The metabeiism and excretion pattern of quazepam is similar

after intravenous and oral administration.




Table 1. Preclinical metabo11c/pharmacok1net1c studies with single orai
doses of 14 C-quazepam,

Pharmac-kinteic Mouse Hamster Squirrel Man®
parameters Monkey

(5 mg/kg) (5 mg/kg) (10 mg/kg) (0.4 mg/kg)®

Plasma
Radioactivity
Tmax (hrs) 1.0 0.5 16.0 1.8
Cmax (ng equiv,/ml) 722.8 988.0 2161.0 324.6
ti (hrs) - 17.8 35.3 43,0° 75.6
AUC (ng hr/mi)Y 6261.8  12467.5  73011.0  11402.3
Quazepam (Sch 16134)
Tmax {(hrs) 0.5 0.25 - 2.0 1.5
Cmax (ng/ml) 10.1 28.0 34.0 148.0
t} (hrs) 1.2 2.4 10.0° 39.3
AUC (ng hr/m1)d ' 18.2 24.8 300.0 714.6
2-Oxoquazepam (Sch 15725) .
Tmax (hrs) ‘ 0.5 0.25 2.0 1.6
Cmax (ng/m1) - 13.2 99.6 41.0 45.6
t3 (hrs) 1.6 1.9 13.0° 40.?2
AUC (ng hr/m1)d 34.5 49.6 470.0 438.3
N-Desalkylflurazepam (Sch 17514)
Tmax (hrs) 1.0 0.5 16.0 14.0
Cmax (ng/m1) 219.4 83.6 1416.0 40.9
t} (hrs) 1.2 0.6 43.0° 69.5
AUC (ng hr/m)d . 518.2 107.7  46390.0 3323.4
a *= Given for comparative purposes only,
b = 25 mg in an alcoholic solution per subject.
¢ = approximate value.
4 = AUC's ar2 for up to 2/ hours for mouse and hamster, 168 hours for

squirrel monkey and 120 hours for man.
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Table 2. Excretory profilc of radioactivity after single doses of -gn-a=-u=on in animals -

and man.
Percent of Dose Excreted
Spec imen Mouse Hamster Squirrel Monkey Man®
(4 days) {? days) (7 days) (5 days)
p.o., i.v. p.o. f.v. p.o. f.v. p.o.
(5 mg/kg) (5 mg/kg) (5 mg/kg) (1 mo/kg) (10 mg/kg) (1 mg/kg) (0.4 mg/kg)

Urine 36.6 42.9 53.8 57.3 1.0 1.0 31.3
Feces 61.5 56.9 43.0 40.1 84.0 79.4 22.7
Total 98.1 59.8 96.8 97.4 85.0 80.4 54.0

3 = Given for comparative purposes only.



fable 3. Comparative metabolic pattern (relative %Eagnag of Zn-acu_nons.. in the

: . 24-howr urine (wouse, hamster, wan) and 24-hour feces (squirrel monkey).-
Compounds* . ~ Moyse Hamster Squirrel :2...
Monkey

S5ch 16134 (Quazepam) . Tr Tr Tr Tr

Sch 15725 (2-Oxoquazepam) Tr Tr + +

Sch 23324 3..:33:-»63._53_.!;!. . + + +444 44

Sch 17514 (N-Desalkylflurazepam) + + + +4

] Sch 23309 G..:E..cun-z-..nm::_3:..-8_.!;_:. 144 +e4 + e
Non-identified polar sm.an..:,_ | Yy ++4 + +

" See structures in Fig. 1.

e Free and confugated.
a = Ir (trace) ~> + {minor) ~— ++++ {major)

b = Given for comparative purpeses only.
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Figure 1. POSTULATED MAJOR METABOLIC PATHWAYS
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Preclinical Metabolic Studies:

Mouse, Rat, Hamster,

Squirrel Monkey

The absorption, tissye distribution, metasolism and

excretion of 14C-quazepam uefe studied in the mouse, hamster

and squirre) monkey following single oral ang intravenous

dosing.- These species were selected for metabolic

evaluation since they had been used for Pharmacologic testing and

toxicologic evaluyation of Quazepam. A pilot study ' wis done in

the rat evaluating absorption, tissye distribution and excretion

of 3H-quazepam. Additional studies evaluated

" and drug induction (mouse, hamster) of Quazepam,

In these studies, the concentrations of radioact

ivity in
plasma, urine,

feces and other biological specimens were

determined by 11quid scintillation spectrometry. The

concentrations of unchanged quazepam and two metabolites

(2-oxoquazepam = scp 15725; and N-desalkylflurazepam = Sch 17514)

in plasma were determined by specific and sensitive gas
chromatographic (GLC) methods.
was determined by thin.

-liquid

The metabolic profile of quazepam
layer chromatography‘(TLC). The
Sch 15728, Sch 17514, Sch 23308,

Sch 23324 have been shown to be Pharmacologically active,

fdentified metabolites:
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The absorption, tissue distribution, metabolism and

excretion of quazepam were studied in 90 (fifteen groups of

6 animals each) male CD-1 aldino mice (20 to 25 grams) following
single oral (p.o.) and intravenous (1.v.) dosing with

14C-quazepapm (5 mg/kg).

Absorption

14C-quazeparn absorption in mice was ripid and at jeast 85%
complete based upon plasma radioactivity levels (oral) and
excretion (oral, intravenous) data."

Mean peak plasma concentrations of radiractivity (723 ng
quazepam equiv./ml) occurred 1,0 hour after aral dosing;
thereafter, the plasma radicactivity declined with an elimination
half-1ife of approximately 18 hours,

Unchanged 14C-quazepam dppeared in plasma very rapidly with
peak plasma levels (10 ng/ml) occurring 0.5 hour after drﬁg
administration; subsequently plasma 14c-quazepam declined
with an elimination half-life of 1.2 hours. At peak plasma
concentration, unchanged drug was less than 3% of total plasma
radicactivity, indicating that, in the mouse, quazepam underwent
extensive first pass metabolism.

Other major components of plasma radioactivity were
Sch 15725 (2-oxoquazepam), Sch 17514 (N-desalkylflurazepam,

Sch 23324 (3-hydroxy Sch 15725) and conjugated Sch 23309
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(3-hydroxy Sch 17514), Sch 15725 reached a peak level (13 ng’snl)
0.5 hour after drug administration and declined with an
elimination half-life of 1.6 hours; Sch 17514 reached a maximum

level (219 ng/ml) 1.0 hour after dosing and declined with an

elimination half-1ife of 1.2 hours.

Tissue Distribution

Observations at 1, 5 and 28 hours after a single oral dose of
14t-quazepam (S5 mg/kg), showed that the highest concentrations of
radioactivity ;ere presant in the stomach and intestine. For
other tissues, the radioactivity relative to plasma concentrated
in the liver (1, S-and 24 hrs) and to a smaller extent in the
kidneys (at 1 and 5 hrs), ep .idymal fat, heart and lungs (at
5 hours). Al] other tissues which were examined, contained
levels of radioactivity equal to or lower than plasma. Most of
the radioactivity was cleared from all tissues within 24 hours,

indicating that, in the mouse, quazepam and metabolites were not

stored in any tissue.

Excretion

After a single oral dose of 14C-quazepaﬂ (8 mg/kg);
approximately 98% of the dose was excreted (urine, 37%;
feces, 61%) within four days; most of the dose (88%) was
eliminated during the first 24 hours.

After a single intra-enous dose of 14C-quazepan (5 mg/kg),

approximately 100% of the dose was excreted (urine, 43%;
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feces, 57%) within four days; most of the dose (87%) was excreted

during the first 24 hours.'

Metabolism

After both oral and intravenous single doses (S5 mg/kg) of
14C-quazeparn. the mouse excreted the ragioactivity 1in the yrine
primarily as Sch 23309 (mostly conjugated) anc non-identified
polar material. Unchanged 14C-quazepam and other quazepam

metabolites were present only in small or trace amounts.

Placental Trarnsfer

Method

To evaluate transplacental passage, single ora) doses-‘
(5 mg/kg) of 14C-quazepam were given to.tio groups aof 12 pregnant
mice each, at the post-embryonic period (day 12 of pregnancy) and

near-term (day 18 of pregnancy), respectively.

Tissue Distribution

After 12-day pregnant mice received oral 14C-quazepam.
the lowest concentrations of radioactivity were present in the
anniotic fluid and fetuses. For all time periods (1, 5 and
24 hours post-dose) the mean level of radicactivity in the fetus
was 44% of the level measured in maternal plasma. In maternal
tissues, the highest concentrations of radioactivity were present
in the G-I tract followed by liver, kidneys, ovaries, lungs and

brain. The maternal tissue and fetal radicactivity levels
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decreased at approximately the same rate as maternal plasma
radioactivity during the 5- to 24-hour post-dose period.

In the 18-day pregnant mice who received oral 14C-quazepam,
the tissue distribution pattern of radioactivity was similar to
the 12-day pregnant mice. At 18 days, fetuses and maternal
plasma had similar levels of radioactivity for each time interval
(1, § and 24 hours post-dose). Furthermore, fetal and maternal
tissues had the same distribution pattern of radinactivity; the
levels of radioactivity were highest in liver followed by
kidneys, lungs and brain., However, fetal tissues contained
considerably less radioactivity than the corresponding maternal
tissues. Except for amifotic fluid, a1l tissues (maternal and
fetal) contained significantly lower radioactivity at 24 hours
than at 5 hours,

Conclusions from these results indicate that:

1. Quazepam and its metabolites crossed the placental

barrier more readily on day 18 of pregnancy than on
day 12.

2. Concentration of radioactivity in fetal tissues (day 18)
were considerably lower than that in corresponding
maternal tissues.

3. The radioactivity did not accumulate in the fetal tissues.

4, The radioactivity in the fetuses and maternal plasma had
similar metabolic profiles; however, the fetuses had

lower amounts of polar metabolites.
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2) 35_114

Method

In the rat, preliminary studies on absorption, tissue

distribution and excretion were evaluated in 73 male
Sprague-Dawley rats {250 to 300 grams) with single doses of

3H-quazenam given orally (S5 and 10 mg/kg) and intravenously
(1 and 5 mg/kg). -

Absorption

3H-quazepam was rapidly and totally absorbed after
eral administration as indicated by the plasma levels of
radioactivity and excretion data. Maiimum-p1asma radioactivity
occurred one hour after 10 mg/kg of oral 3H-quazepam. however,
the concentrations of radicactivity were low (210 ng quazepam
equiv./ml) and decreased rapidly.

Following intravenous dosing (1 mg/kg) the plasma
radicactivity declined rapidly from 240 ng quazepam equiv./ml at

5 minutes to 20 ng quazepam equiv./m) at 4 hours.

Tissue Distribution

The concentrations of radfoactivity in various tissues after
oral (10 mg/kg) and intravenous dosing (1 mg/kg) were generally
Tow except for liver and intestine; lowest concentrations were

present in plasma.
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Excretion

Biliary excretion of the radioactivity after oral (10 mg/kg)
and intravenous (5 mg/kg) 3H-quazepam was rapid and extensive,
Approximately 44% of the oral dose and 66% of the intravenous
dose, administered to rats with cannuIatéd bile duct, were
recovered in the bile within 5 hours.

The rat excreted most of the radioactivity in the feces
foiIowing either oral or intravenous dosing. Only 10% of the
oral and intravenous dose was excreted in the urine over a 4-day
period. The radicactivity eliminated in the feces over the same
period was 72% of the intravenous dose (5 mg/kg), and 82% to 83%
of the oral dose (5 and 10 mg/kg). |

The data indicated that after oral and intravenous
3H-quazepam. the rat eliminated drug-related radicactivity
rapidly and primarily through the bile. As a result of the rapid
elimination, thé plasma levels of radiocactivity were very low

which may explain the lack of pharmacologic activity in the rat,

3) HAMSTER
Method

The absorption, tissue distribﬁtion, metabolism and excretion
of quazepam were studied in 72 (twelve groups of 6 animals each)
male LYC Syrian hamsters (70 to 95 grams) following single oral
(5 mg/kg) and intravenous (1 mg/kg) doses of I‘C-quazepam.
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Absorotion

In hamsters, 14C-quazepam absorption was -ery rapid and at
least 94% complete as indicated by the plasma radfoactivity and
excretion data after oral and intravenous adninistration. Mean
peak plasma concentration of radioactivity (988 ng quazepam
equiv./ml) occurred within 0.5 hour of an oral dose of
14C-quazepam; subsequently the plasma radfoactivity declined with
an elimination half-life of approximately 35 hours.

In plasma, a very small percentage of radicactivity was
unchanged drug. At peak level (28 ng/ml), attained 0.25 hours
post-dose, unchanged 1al‘.‘-c:uazi'.':mm accounted for only
3% of plasma radioactivity, indicating that, in the hamster,
the drug underwent extensive first pass metabolism Following
peak level, 14 C-quazepam declined with an e’ imination half-1ife
of 2.4 hours.

’ Other major components of plasma radioactivity were

Sch 15725, Sch 17514, Sch 23309 and conjugated Sch 23324.

Sch 15725 peaked (100 ng/ml)'at 0.25 hours and declined with an
elimination half-1ife of 1.9 hours; Sch 17514 reached max imum

level (84 ng/m1) at 0.5 hour and declined with an elimination
half-life of 0.5 hours.

Tissue Distribution

After a single oral dose of 14C-quazepam in the hamster,
tissue distribution of radioactivity was evaluated at i, 5 and 24

hours. High corcentrations f radicactivity were present in the
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stomach and intestine. For other tissues, the radicactivity
relative to plasma concentratad considerably in the liver and to
a2 small extent in the prostate, kidneys, epididymal fat and
pituitary. All other tissues investigated contained levels of
radioactivity equal to or lower than plasma. For all tissues,
the radicactivity was considerably lower at 24 hours than at

1 and 5 hours post-dose. This indicated that 14c-quazepam and

its metabolites were not stored in any tissue.

Excretion

Following a single oral dose of 14C-quazepam. approx imately
97% of the radioactive dose was excreted (urine, 54%; feces, 43%)
over a 7-day period. Similarly, after intravencus administration

of 14c-quazepam, approximately 97% of the douo was excretad

(urine, 57%; feces, 40%) over a 7-day period.

Metabolism

14C-quazepam was almost totally metabolized in the hamster.
Most of the radioactivity excreted in the urine after oral and
intravenous dosing was conjugated Sch 23309, conjugated Sch 23324
and non-identified polar material. Unchanged drug and other

quazepam metabolites were present only in small} or trace amounts.




4) SQUIRREL MONKEYL3
Hethog

The absorption, metabolism and excretion of quazepamn was
investigated in 12 male squirrel monkeys (960 to 1145 grams)
following single oral (10 mg/kg) and intravenous (1 mg/kq)

doses of 1“C-c.mazepa:m.

Absorption

In squirrel monkey lac-quazepam absorption was slow and
complete. These conclusions are based upon the plaswa levels of
radioactivity and excretion patterns after oral and intravenous
administration. Mean peak plasma concentration of radioactivity
(2161 ng quazepam equiv./m)) occurred 16 hours after oral dosing
with 14C-quazepam. Thefeafter. the plasma radioactivity declined
with an elimination half-life of approximately 43 hours.

Unchanged drug accounted for a very small percentage of
total plasma radicactivity. At peak plasma concentration
(34 ng/ml), two hours after dasing, unchanéed 14C-quazepam
represented only 4% of plasma radicactivity, indicating extensive

1

first pass metabolism. Plasma 4C-quazevam declined with an

elimination half-life of approximately 10 hours.
Sch 17514 accounted for most of the plasma radioactivity,
The plasma concentration of Sch 17514 {ncreased slowly to a peak

value of 1416 ng/ml 16 hours after 14C-quazepam oral dosing.




Subsequently Sch 17514 declined with an elimination plasma
half-life of approximately 43 hours.

Sch 15725 was also a major component of plasma radicactivity.
This compound reached 2 maximum plasma level (41 ng/ml1) two
hours after dosing and declined with an elimination half-life
of approximately 13 hours.

Following intravenous administration of 1"'t:--q:.:a'.."ea:»am,. the
plasma radioactivity declined “lowly. Unchanged drug, which for
the first 15 minutes after dosing represented most of the plasma
radioactivity, disappeared from plasma with an elimination

half-1ife of approximately 13 hours.

Excretion

The squirrel monkey excreted the radicactive dose aimost
totally in the feces. Approximately 79% uf the intravenous and
84X of the oral dose were eliminated in the feces over a 7-day
perfod. Only 1% of the dose was excretad in the urine over tha

7-day period after either intraverous or oral dosing.

Metabolism

Oue to minimal amounts of radioactivity in the urine,
the metabolic profile of 14C-quazepam in the squirrel monkey
was investigated in the feces following oral and intravenous
dosing. Sch 23324 (mostly non-conjugated) was the major
metabolite of quazepam in the feces; unchanged drug and other

metabolites were present in small amounts.




S) Soecial Studies:

Liver Drug Metabolizing Enzyme Svstems

The effect of quazepam on liver drug metaboiizing enzyme
systems was evaluated in 24 mice and 4 hamsters after they
received high oral doses (100 mg/kg/day) for seven consecutive
days. Comparisons were made to a positive control (sodium
phenobarbital) and the drug vehicle.

Measurements were made on liver weight, liver to body we ight
ratio, hepatic micr.somal protein, hepatic cytochrome P-450, and
the in vitro activities of aniline hydroxylase and benzphetamine
N-demethylase.

In mice, quazepam slightly increased liver weight (7%), 1{ver
to body weight ratio (9%), and hepatic cytochrome P-450 (47%);
quazepam had no efféct on the activity of either aniljine
hydroxylase or benzphetamine N-demethylasa.

In hamsters, a considerable increase in hepatic cytochrome
P-450 (115%X) occurred with quazepam. Although the increase in
hepatic microsomal protein was only 22%, and benzphetamine

N-demethylation was 32%; aniline hydroxylation was not affected.




QUAZEPAN

ACUTE TOXICITY

Species Strain Sex Age Route LD 50
Mouse CF-1 M p.0. 5000
Mouse CF-1 F p.o. 5000
Mouse CF-) M i.p. 787 -928
Mouse CF=1 F i.p. 794-1025
Rat Charles River D | p.o. 5000
Ret Charles River D F p.o. 5000
Rat Charles River D M i.p. 3072
Rat Charles River D F i.p. 2749

Observed Effects:

Oral dosage

Mice showed signs of hypoactivity, deep respiration, ptosis, head
shaking, ataxia, and straub tail. 1In the rat, doses of 5000 mg/kg
produced no clinical signs,

i.p. dosage

Mice again showed hypoactivity, deep respiration, ptosis, head
shaking, ataxia, and straub tail.

Rats given quazepam i.p, showed the following signs near death:
prostration, ptosis, slow respiration, oligodipsis, anorexia,
hypoactivity, passivity, sluggishness, ataxia, pilloerection, and
chromodacryorrhea,

Beagle dogs receiving 1000 mg/kg p.0. showed excitement and
salivation. During the excitement stage there was a rise in
body temperature, heart rate and respiration rate.
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Teble 11, - ACUTE TOXICITY OF BFNZODIAZEFINES IN MICE

TENAZEL W OXAZEPAN CHLORDIAZEPOX 1DE DIAZEPAM ICRAZEPAM CLODAZAM
800-1900" 5700 794{735-857) 1901 {1632-2214) >500G 60 (504-918}>

8.20(686-960)®

>5000°
1.P. 845( 781 -528)° AW »5000 401(341-473) 873.6 5101432-506)2
w21 (4-1025)P 81505 15- 708 )

.~

LD, my/kg (tiduciad 1imits p = 0.95)

" male

- fuaale



ROUTE QUAZEPNA TEMAZEPAN
Oral »5000" 2000-8000
-
>soug? -
1.p. 3072(2569-3635)" 600
2749°

L., my/kg (fiducial limits p = 0.95)

-~ ML

F 3
b _ jenale

Table I1. = ACUTE TURICITY OF BONZODIAZEPIES IN wAis

CXRIEDAM CHLMDIAZEPOXIDE DIAZEPAM

>$000 537(472-611)" 1517{1237-1962)
[
5000 276(247-309) 661(542-505) *

LOBAZEPAM

»5010 '

005(753-061)

]

CICOATIAM

6000 (4080-7100)

740-1526
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NCA 18-708 C HRowe ToyictTy STeDIES

Cne=Yaar Texicl*y 1a Hams*er

Animal: LVG Syrlan Hams*ers
Dose: 0, 3, 20, 120 mg/kg qally In diat

No. and Sex per group: 36M, 36F (72M, 72F in control)

Interim Sacritice: none, except for moribund

Duration: 51 weeks

The doses used In this study ranged from 5 to 200 times the maximum proposad
human dose of 0.6 mg/kg. For compariscn, one group of hamstars was traated
with dlazepam at 120 mg/kg/day.

Observed Effects:

The sponsor used the hamster for long=-term toxicity because the arug [s
rapidly metabollized in the rat and the toxiclty profile of quazepam in
hamsters is simllar to that of 1,4 benzodiazepines In other rodent
specles, Dose-ralated ataxla was cbserved In males and femaies given
Quazepam as well as in the hamsters given dlazepam. Incidence and degree
of ataxia was similar at 120 mg/kg for both dlazepam and quazepam treated
hamsters. Both drugs causad alopeclq, after three to six months. Tremors,
teeth chattering, and Increased activity were noted at ail doses of
quazepam and In dlazepam~treated hamsters. There was no other condition
observed that was thought to be drug related.

Doses selectad for the study were based on the results of a 30-day pliot
toxicity study where [t vas found that ilver welights were increased at the
125 mg/kg level and transaminase values were Increased at *he 250 mg/kg

leveal.
# animals dylng or killed In moribund condition
Mor?all:x
ﬁ#y”\ ' -
Quazepam dose ﬁﬁ 0 3 20 120 120 dlazepam
males 23/72 19/36 9/3€ 14/26 G/36
females 53/72 21/36 21/36 25/36 16/26

Mlcroscopic examination showed that the hamsters In all groups generaliy dled
from enteritis, atrlal strombosis and heart tallure, or renal amyloldosis and
uremia. These dlseases ware considered sponsaneous and unrelated to dosing.
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NCA "8-7C8

Body weich*/fcod censump*icn/water consumptien

Body weight gains were higher than controis in hD and clazepam groups,
amounting to an increase of 5-5 grams in group mean bocy weights for *hose
groups. Only males were affected. During the post-dose washout perioa,
lost body weight was recovered. Males in ali dosage groups showeg
sliightly higher tood consumption than controis.

Hematology and blood chemistry

No compound-related changes were observed in the hematolcgy values. The
group mean cholesterol values were statistically significantiy less than
controis in the MD group, HD group and diazepam group (females only) at
weeks 13 and 25. Group mean albumin/globulin ratios in HO and dlazepam
treated hamsters were slightiy greater than control values. The
significance of these fingings Is unciear at this point.

Urinalyslis

The 24-hour urine volumes of treated females tended to be higher than
control values. There was a corresronuing Increase in water Intake by
these hamste s, which also tended ° . produce urine with below normal
osmolallty or specific gravity. The changes were not ralated to dose and
are consldered to be of Ii{ttle tloioglical significance since the changes
were small and disappeared nver time.

Ophthaimic examination:

Eyes of all hamsters were examined once during the acclimation perlod.
All hamsters (except those bied for clinical pathology measurements or
compound plasma determination) were also examined during weeks 24 and 5i
of the closing period and at post dose week 5. In each case, eyes were
examined with 3 Fison Indirect ophthaimoscope. No ocular changes wers
found in any of the hamsters, except for physical injury caused by an
orbital sinus bleeding procedure.

Organ Weights

Organ showing smai| mean relative

Group weight change
high dose males +liver, +kldney, +adrenal
high dose females -k [dney, =adrenal
mid dose females =adrenals, -ovarlies
dlazepam malas +{lver, -saminal vesicles
diazepam females =adrenal, =kldnay

Obviousiy, no concluslon can be drawn from the sporadic occurrences.
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Gross Pathology

No compound-treated changes were seen at necropsy 1n any of the
hamsters in this study. Alopecia was observed in all groups with
a slightly higher i:cidence in the treated groups. Gross lesions
observed were either spontaneous or caused during sacrifice.

Histgpatholqu

In HD hamsters, bile retention in the liver occurred in 22/27 males and
and 7/30 females necropsied during the study or at the schedu)ed necropsy.
Benzodiazepine-induced bile stasis has been reported in other species.
Hepatocellular hypertropthy in treated hamsters was seen in 4/25 1D males,
2/27 HD males, ¢nd 2/36 HD females. In hamsters which were sacrificed
during the postdose observation period, hepatocellular hypertrophy
occurred in 2/1) MD males and 1/9 HD males. Bile retention was observed
in the liver of 1/24 diazepam males during study and 4/12 diazepam males
sacrificed in the post dose period. Hepatocellular hypertrophy occurred
at 1/24 in the males getting diazepam (during study) and at a frequency
of 1/12 in the group killed after the post dose period. Many hamsters
showed signs of salmonellosis and phlebothrombosis and this was considered .
to be incidental to treatment. Other spontaneous diseases included
enteritis, atrial thrombosis and heart failure, and renal amyloidosis and
uremia, -

Since most observed toxic effects of quazepam occurred at the 120 mg/kg
dose Tevel (200 x the maximum proposed human dose; it would be safe to
assume that a maximally tolerated dose for quazepam would 1ie at somewhat
less than 120 mg/kg, but greater than 20 mg/kg daily.
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HAHMSTER CHRONIC TOXICITY

Surizary and Evaluation

The number of animals used, duration of the study, and dosage range
employed were acceptable for this type of long term toxicity in the
rodent. The dose range employed was sufficient bath to demonstrate
evidence of toxicity as well as allow for acceptable long term survival
of the animals. uviazepam was given as a comparative control i» a dose
sufficient to cause toxic signs. .Mortality among the hamsters was
equally divided between dosed and control groups, and was attributed

to enteritis, atrial thrombosis, and heart failure, or renal amyloidosis
and uremia. These conditions were reégarded as spontanecus and not drug
related. Both dfazepam and quazepam elicited ataxia, alopecia, tremors,
and hyperactivity at the 120 mg/kg Tevel. While neither drug altered
water consumption, both drugs were associated with enhanced body weight
anu food consumption n the males at the 120 mg/kg dose. Only those
females receiving diazepam experienced an increase in food consumption,
The drugs did not alter hematology or clinical chemistry values, and drug
related gross physical changes were not seen at necropsy. Histopathology
revealed only bile retention as a significant finding and only at the
high dose level (120 mg/kg). Bile stasis 1s known to be produced by other
benzodiazepines in other species as wel’,




NCA 18=7C8

Cne Year Monkev Toxicity

Animal: squirrel monkey (Solmiril sciureus)
Cose: O, 2, 10, 50 mg/kg P.Q. by gavage

No. and Sex per Grngg: M, SF

Duration: 52 weeks (no Interim sacrifice)

Doses usec wera up to 83 times the proposed meximum human dose of J.6
mg/kg/day. One group of monkeys, for comparison, wes treated with 5C
mg/kg dizepam (about 63 times the 40 mg,/day thersseutic dose for man).
Two monkeys from each group were observed Jn"ing a 4-week post dose period.,

Mor?all:x

| control female, 1 LD male. Deteriorating health praceded death. Durling
the 4 week post-dose pericd 1 LD male, | MO mala, and alt 4 dlazepam
treated monkeys dled or were sacrificed In poor concition. Their body
weights had decreased considerably and the animals had shown repeated
bouts of convulsions. Pale livers, kidneys, and fatty degeneration of +he
liver ware noted.

Gross Observations

Dose and drug-related sedation, somnolence, ataxia, and tremors were
observed In monkeys taking elther drug. Frequency and degree was greatest
during | .ret three weeks of study. OQuring the first week of styay,
several HD and dlazepam treatsc monkays were unable to move without
fajling. There were also incidental findings of alopecia, lacrimation,
emesis, foot and tall sores and .lcers, tcoth absesses, salivation, and
distended abdomen,

Ophthalmoscoplc Examination

These testS using a Fison Indirect ophthalmoscope, before the start of the
study and again at weeks 24 and 48 of the dosing perl!od and «i post dose
waek 4 dld not reveal any ocular changes attribytable to dosing witheither
quazepam or dlazapam,
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NCA 1E-708

Evicance ot Pesslibie Aadic*icn Liabtlity

Curlng tre 4 week post dose perlod, the clinijcal Signs were similar for
the monkeys In the diazepam and quazepem croups; ataxia, emesis, tremors,
or convulsjons were observed within I gays aftsr cessa*icon of cesing. The
cenvulsions usually lasted fc- only a faw minutes and wera fol lowed byd
elther ccmplete racovery cr death. Cne monkey found ccnvulsing,
prostrate, and neur death on the algth day of the post dose period was
redosed with a single dose of dlazepam. This monkey showed signs of
recovery In 20 minutes and appeared relatively heaalthy for about 3 days

when It again convulsed. The monkey was found dead about 9 days after
being redosed with d}azepam.

Body Welght and Food Consumptlon

Group mean values for body weight and food consumption did not dlfier
appeclably among the groups.

Other Effacts

On day |, a dose-related decrease occurred In mean values for body
temperature, heart rate, and respiration rate. Thereafter, mean values
for these parameters did not differ signlficantiy from centrol values.
Few drug related changes were revealed in the ¢linlcal laboratory
determinations. High alkallne phosphatase levels ( 230 JU/L) were found
in HD femaies oniy. Compound-related Increases In SGPT values were
observed In 3 HD maies and 4 HD temales. The values were elavated
(851U/L) [n maies at weeks 2, 13, 26, 452, and In females at weeks 13 and
52. S!ig¢ht eievatiuns in SGOT values were observed also In 2 females at
veek 13 and [ 3 m:les at weeks 2 and 13. No compound-related changes
wer¢ s2en [n urine chemistry vaives.,
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NCA 1E-7C8

Evicence ct Pessible Aadic*icn Liabliity

Curing the 4 week post dose period, the cilnical signs were similar for
the monkeys {n the diazepam and quazepam croups; ataxia, emesis, tremcrs,
or convuisions wera observed within 3 gays after cessation of ¢esling., The
convulisions usually lasteq for only a few minutes and were followed byd
elther ccmplete recovery or death. One monkey found ccnvulsing,
prostrate, and near death on the eigth day of the post dose period was
redosed with a single dose of dlazepam. This monkey showed signs of
recovery in 20 minutes and appeared refatively heaithy for about 3 days

when I+ again convuised, The monkay was found dead abcut 9 days after
being redosed with diazepam.

Bodv lieight and Food Consumption

Group mean values‘for bedy weight and food censuupiion did not differ
appeciably among the groups.

Other Effects

On dzy 1, a dose-related decrease occurred In mean values for body
temperature, heart rate, and respiration rate. Thereafter, mean vaiues
for these parameters did not dlffer significantly from ccntrol values.
Few drug related changes were revealed in the ¢linical |aboratory
determinations. High alkallne phosphatase levals ( 330 IU/L) were found
in HO females only. Compound-reiated Increases in SGPT values were
observed In 3 HD males and 4 HD females. The values were elevated
(B5tU/L) In maies at weeks 2, 13, 26, 452, and In females at weeks 13 and
52. Sl!lgnt elevations In SGOT values were observed also In 2 femalas at
week 13 and [n 3 males at weeks 2 and 13. No compound=-related changes
were seen In urine chemistry values.
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Gross Patholoay

T Pl 1, O 3 0

Organ Weights individual Croan Welghts (mq)

Dose mg/kg # animals Tests Prostate Seminal Vesicles
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Dose ma/kaq

0

diazepam 50

10

50

Dose ma/kg
0

d!azepam 50

10

30

Ratlos Crcan Weicht/Body Weicht (Males)

# cf Animals Tastes Prostate Seminal Vesicles
3 0.357 0.069 0.161%
0.35% C.037 C.102
0.39 0.971 C.238
3 C.357 0.037 £.072
0.089 0.006 0.017
0.247 0.028 C.052
2 0.247 0.038 {.105
0.340 0.078 C.180
3 0.403 0.076 C.158
0.259 0.056 €.063
0.251 0.049 c.116
3 0.376 0.033 0.068
0.284 0.041 0.099
0.332 0.016 C.078

|

Ratios Organ Welght/Body Weinht (Females)

# Animals

2

Llver
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At the end of the 52 week study, the absclute and ralative w2 [ghts of the g .
testes and prostate and seminal vesicles were belcw control valvues In KC 4
males. In the dlazepam group the same holds true (see tables above). The ;?
reiative welghts of the testes were below control values In 2 LD and 2 MD ;
monkeys. The absolute welghts of the testes were below the control values
[n LD ang MD monkeys. The relative |iver welghts were higher than centroi
values for both malas and femaies at the HD quazepam lavel and In the
diazepam group.

Except for decreased slze of the genitals In one diazepam treated male, no
compound related lesions were reported on gross examination,

Mlcroscoplc examination showed small focl of necrosis in the |ivers of 2
HD females and 1 HD male. Fatty change In the liver was moderate in 1 MD
and | HD male and severe In 1 LD fema's. The fatty change was attributad
to moblllzation of body fat and i+s deposition in +he liver secondary to
peor health of the monkeys. The decreased testicular weights observed In
some monkeys could not be accounted for by microscepic findings except for
atrophic gonadal adnexa cbserved In 2 MD malec. Diazepam treated monkeys
showed atronhy of gonadal adnexa In 2 of the 3 monkeys examlned,

incidental flndings includad lung lesions (Interstitial pneumonia,
atalectasiy and lymphomonoeytic Infi{tratas) and intestinal Inflammation
secondary to parasitic infection. One LD female had an adrenal adenrcma
and a thyrold adenoma.




MONKEY CHRONIC TOXICITY

Summary and Evaluation

Squirrel monkeys were chosen for the test to fulfill the requirement for
a nonrodent test mode) after preliminary experiments showed quazepam to
be pharmacologically active in this species. The dose of-drug selected
for the test were based on the results of a pilot 13 week study. In that I
study a dose of 50 mg/kg was well tolerated, but during a post dose
recovery period, signs of withdrawal occurred including hyperactivity
convulsiors, and decreased food consumption. For the one year study,
doses of 2, 10, and 50 mg/kg were employed as was a 50 mg/kg diazepanm
treated group. The quazepam doses were 3, 17 and 83 times for proposed
human dose of 0.6 mg/kg maximum. The number of animals employed was
adequate at 5 M and 5 F per dose group. Three monkeys of each sex groups
were killed and examined at the end of 52 weeks. The remaining 2 of each
groups were killed after a 4 week post-test washout period. All monkeys
survived the 52 week test period except for 1 control and oné quazepam
treated low dose monkey. Of the monkeys retained for the 4 week post
dose followup, several in both diazepam and quazepam groups died or were
killed in moribund condition, Neight loss and convulsions were observed
in these animals, probably a reaction to withdrawal of the drug., The
principal behavior changes during the test were sedation, somnolence,
ataxia, and tremor. These occurred with both diazepam and quazepam.
Hematology, blood chemistry, and urine chemistry determination revealed
no meaningful compound related effects. Sporadic adverse findings at
necropsy did not appear drug relateo and were generally attributed to

the poor condition of several monkeys at the end of the testing period.
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Fer*llity anc General Reprcductive Performance of “he Mcuse = Secrent |

Animal: Charles Rlver CD~1 mouse

Cosage: 0, 6, 18, 54 mg/kg dally by Iatubatlon; poslitive control with 54
mg/kg diazepam

# per group: 15 males, 30 females

Treatment

Males at least € weeks old were treated for 8 weeks prior +o mating to
test for effects of drug on spermatogenesis. Females, sexvally mature,
were treated for 2 weeks prlor to mating the through mating, gestation,
and lactation. Dosing continued until sacrifice of the FO generation
after selactlon of F! animals. In each group, 14 females were killed on
day 17 of gestation to see effects of drug on in utero development, whila
15 or 16 ftemales In each group were allowed to rear Iitters to Zi days
postpartum to assess drug effect on parturition, lactation, and post-natal
developm.at and behavior of offspring.

QObserved Effects and Mortalities

in all tes? groups treatment with quazepam was assoclated wlth
dose-ralatad sedation. Degree of sedation was similar in HD and diazepam
groups. One control female dled and one male and female from each of HD
and dlazepam groups were killed due to detericration of condition. Body
walights and food consumption were relatively unaffected.

Dose mg/kg
Mating performance: Males 0 6 18 54 diazepam 54
# Males successfully Imp,reg- 15/15 15/15 10/15 8/15% 10/15

nating 2 females:

impregnating 1 of 2 females 0/15 0/15 4/15 5/15 5/15




Dose mc/keg

NCA 18-708

Matlng perfcrmance: Femailes 0 6 i&
# Females palred - 30 30 30
# dld not mate 2 ) 5
pregnancy rate % 100 160 80

Data from 16 dams allcwed to |ltter:

# llve young 11.9 11.3 9.6
# embryonic deaths 0.9 1.2 1.4
Imp lantatlions 12.7 12.7 11.0
$ post-implantation loss 6.7 10.¢ 13.0
$ pup loss by day 21 pp 1A 24 28

54
30

diazepam 54
29
83

A reduced number of pregnancles was found at MD, HD, a3d dlazepam. The
lower pregnancy rate was assoclated with reduced numbers of dams showing
clear evidence of mating. Duration cf gestation was essentlally
comparable for all groups. The table above shows a ccrrelation between
Increasing dose and decreased pregnancy rate, [ncreasag embryonic death,

Increased post~implantation loss and Increased total pup loss.

There was

no evidence of unusual fetal abnormalities. It is apparent that quazepam
interferes with reproductive performance In the mouse when glven at doses

.of over 60x the proposed human dose.

Fl generaflon:

I+ was hard to assess the effect of quazepam on the generatlion because of
+he severe loss of pups In the MD and HD groups. Data avallable for LD
and MD groups show some retarded development at MD, little or no effect at

LD.

Results from mos? of the tests in this study suggest that the 54 mg/kg
dose of quazepam produces qualitative and quantitative rasults similar to

those seen with 54 mg/kg diazepam.

<3

P
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Teratcicev S*tudies in Mcuse and Rasdit

A. MOUSE TERATOLOGY

# per group: 25

Specles: Charles River CD=-1 straln mlce

Oose: 0, 3, 20, 120 mg/kg/day from day 6~15 after mating, kilied on day 18
Positive control: dlazepam 160 mg/kg/day

Coses of quazepam used were about 5, 33, and Z00x the clinlcal dosage.
Cilazepam -as used also at about 200x the clinical dosage. The study Is to
determine the affects of the drug on fetal deveiopment. Orug was given by

esophageal Intubation.

Maternal Findings

All mice In HD group 2re hypoactive from within a half hour up to 3 hours
after being dosed. Same for dlazepam group. Twe mice dlied frem
asplrating the drug suspension. Damg@ that survived to the end of the
study showed no unusual clinical signs at time of sacrifice. The
percentage of mice In each treated group and diazepam group that became
pregnant was not slgniflcantly dlfferent from that in control (see
table). There was alsc no real difference between treated and control In
mean number of Implantations, resorptions, and the percentage of
dams/group that had resorptions. HD and dlazepam treated dams ate more
and gained weight by the end of the study (day 15) but jost the welght
during the 3 day post-dosing perlod.

Offsgrlng

Litter size, fetal distridution In utero, sex distribution, and fetal body
welghts were comparable batween treated and controls.

Seven of the 1036 pups examined had major malformations, one In a
quazepam-treated mouse and 6 in dlazepam treated mice. There was some
minor skeletal varfations observed such as extra ribs and fused ribs.
Retarded ossiflicaton of sternabrae, vertebrae, distal phalanges ang
suproccipital bones was greater In the fetuses of MD, HD and dlazepam mice
when compared with control, but still within the "normai” range according
*to literature reports. This is a common mouse variant and has bean
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repcrted to range In Incigence fro Z~93% In *his strain cof mQusd. The
sponsor spacuiates that reduced fced consumption in the dams in these
treatment groups may be a contributing facter in the Incldence of retarcea

osslflcatlon observed.

Essentlially quazepam does not appear tc be a teratogen In the mouse
although high doses (200x human dose) of quazepam as well as dlazepam may’
s{ow the process of bone ossiflcation.
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. Per Hax Kleln, mouse #42 {n the 3 eg/kg group and mouse /0B in the 120 mg/kg group delivered prior to
sacrifice on Day 18 and sre excluded from the statistical analyses on isplentations, nusber i 1ittzre,
litter aiza, sex distridution, and Sody weights of offspring., Mouse £123 fn the posttive coatrol group
died and resorbed all conceptuses and f» included only in pregnancy rate analysis.
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STUDY NO. 79089
SCH 1u1d% 1IN 1ICE - SEGUENT I}
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TAMLL 2 {cont.). Summary of Reproduction Bata

b v il igmteen R g e e o o s e e

bintribution of
0flfspring la Uterve

Cantrol

Ho. in Left Nora
Wo, ia Right Hora
% in Leaft Nors

Blestribucion of
NaTew and Temales

Ho, of Malea
Na, of Females

$ Nales

L]

AR L
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SCH 16136
Posltive
20mp kg 120mp /kg . Control } P-value
[ ]
' I3 % 103 117
92 L 1 112 112
45 58 11} 51 pr.10 N
[ 4] ]
T ” . s 120
7 - 2 101 109
53 st 53 52 pr.i0

1
SCit 3588 (Dlazepas), 168 ag/kg.

.
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IASLE 3. Findincs of Soft Tissue and Skelesa! Examination

POSiltive
Control

SCH 16134 (Diazepam)
Vehicle 3.0 20.0 126.¢ 160.0
Control mg/kg mg/kg ma/kg mng/kg

Numbey '
Delivered 208 (212) 166 (178) 190 (191) 215 (225) 229 {230)

NOo. Examined

- For:

a) Soft Tissue

Defects 62 (64) 51 (55%) 60 (61) 70 (73) 75

b) Skeletal

Defects 146 (148) 115 (123) 130 145 (152) 154 (155)
Major Malformations '

N, With

Cleft

Palate Q 1 0 0 3

No., With

Exencephaly 0 0 0 0 1*

NO. With :

Open Eyelids 0 0 ¢ 0 2 (3)

Total No. With

Major Mal- .

formations 0 1l 0 0 S (6)

' Minor Developmental Variations

No., With

Dilated Renal

Po;ves. 0 Q ¢ 1 2

Extra Cervical Ribs

a) Single 2 (2) 9 (9) 8 ? 7

b) Pair 5 (%) 2 (3) 5 8 1

Extra Thoracic Ribs ' '

a) Single 13 (13) 5 1€ 24 lé

b} Pair 30 (31) 18 (19) 23 32 2l

Unossified Distal

Phalanges 0 1 1 2 (6) 9 (10)

Note: Those values in parentheses also include the findings
from late resorptions, dead pups, and offspring de-
livered early.

* This pup alsc had open eyelids.
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TABLE 3 (cont,). Findings of Soft Tissue and Skeletal

Examination &
T fCsitive 3
Control g
SCH 16134 (Diazepamn) f
Vehicle 3.0 20.0 120.0 i80.0 4
Control ma/ka me /ka me/kg mg/ka :
Sternebrae &
a) Unossitied 0 0 2 1 (2) 8 i
b) Bipartite 4 (5) 2 9 11 (12) 5
¢) Reduced ' i
Ossification 0 0 1 0 (0) 3
metrical 0 2 1 -0 (0) 1
Unossified E
Caudal
Vertebrae 0 0 0 1 (2) 0 (1)
Reduced Ossif,
of Ischium ‘
and Pubis 0 0 0 1 0
Cervical Vertebrae . o
a) Unqssif1ed 0 0 0 0 (1) 0
b) Unossified
—entra 0 0 0 1 (3)
¢) Hemicentra 1 _ 0 0 0 \
Supraoccipitals
a) Bipartite 0 0 6 3 (4) 8
b} Reduced
OCssification 1 0 1 1 0 (1)
c) Assym=~
metrical 1l 0 0 0 1
Fused Ribs 1l 1l 0 0 ]
Total ¢ With
Minor
variations 63 (64) 37 (42) 73 92 (103) 83 (86)
$ With Minor '
varistions 30 22 (24) 38 43 (46) 36 (37)

Note: The incidences of retarded ossificaticn (based on no.
exanined for skeletal defects) in the vehicle control,
3 mg/kg, 20 mg/kg, 120 mg/Xg and in the positive control
groups were 5%, 5%, 168, i5% and 25%, respectively.
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B. RAEBIT TERATOLOGY

Species: New Zealand White Rabbits (average welght = 5.8 kg)

# per group: 14 treated, 16 control

Deses 0, 10, 20, 40 mg/kg dally by Intubatlon from day 6-18 after mating,
kliled on day 30 after mating. No dlazepam control was used.

Maternal Flindings

Some animals from each treatment group as well as controls developed
slcknesses that Included anorexia, congested lungs, pyrometra, snuffles,

ruptured stomach -- none of which occurrences could be correlatag with
darug admixistration.

Inc{dence: 4 control, 4 LD, 3 MD, 5 HD

Other Findings (maternal): 0 LD MD HD
Pregnancy rate ($) 81 86 93 85
impiantation 101 13y 13- 11
Resorptions : 20 15 ! 2]

Offspring [ LD MD HD
Litter size 81 174 52 81
Mean | Itter size 7.4 9.6 7.7 8.1
Percent males 52 55 46 46
Body Weight 52 46 47 41
24 hr. survival (%) 94 100 100 96

The above tables show a lack of variation In the measured paramaters
between control and treated rabblts and offspring.

The Incldence of minor variations In development In each of the ftraatment
groups was not significantly diffarent from that In controls. The
varfations consisted of extra ribs and to a lesser extent of retardad
ossification of the sternabrae. Only 2 of the 350 pups produced Iin +the
study were "abnorma.." One MD pup was missing a tall and one HD pup hac
an umbillical hernla. The data in thls study support the sponsor's view
that quazepam Is not teratogenic in the rabbit.
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L T T R

Secment 1)) Reoroduction Study in Mlca
{Fer! ang rest natal)
Filrst of £ lgentical stucies

Animal: alblno mice (Charies River C0=1)

# per group: 2FF

Desace aroup: 0, 3, 9, 18 mg/kg from day 13 after mating to day 21
post-partum dlazepam 18 mg/kg was positive controi

The mice were allowed to dellver naturally and to rear their offspring to day i
21 after parturltion at which time dame and offspring were sacrificed. Dose
of quazepam were 5, 15, and 30x the propcsed maximum human ciinfcal dose of
0.6 mg/kg dally. Dlazepam dose used was about 23x Its clinical dose of

0.8 mg/kg.

i

R B R s
b

Transient hypoactlivity occurred In MD ang HD as well as dlazepam control
mice. Elght mice dled, mostly because of ijung congestion. Twenty-four mice
were killed before end of study because thelr Jitters had died. Two of those
were control and the others were almost equally alstributed among the treated
groups.

1
3

Length of gestation, labor, ilitter size, and sex distribution of offspring
ware not affected by elther drug. Mean body welghts of offspring In MO, HO
and dlazepam groups were less than that of vehicle controls on day 4 after
birth but by day 21 thelir body welghtrs were comparable to vehlcle controls.

Cffspring deaths during lactation were Increased In ali treated groups, mostly
oceurring between birth and day 4 after birth and attriputed to maternal
neglect due to drug effect.

Renal changes in the form of hydronephrosis anu dilated renal pelves were seen
in the offspring of all groups.

Renal Changes

Dose mg/kg Inclidence %

0 ‘0.8
3 2.9
9 4,8
18 9.2
dlazepam |8 2.8

‘This study was repeated to determine If the above renal findlngs were
accepted. The following tables contain a summary of the reprcduction data In
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Repeat of Mouse Secment i1 Stugy
(Second of 2 stugies)

Animal: Mouse (Charies River CD-1)

# per group: 25F

Dosage groups: 0, 9, 18 mg/kg p.o, from day 13 after mating to day 21 post
partum diazepam 18 mg/kg was positive control.

Doses used were 15 and 30x proposed human doses. Diazepam control dose
was 23x human dose.

Translent hypoactivity occurred !n aill treated mice. Length of gestation,
labor, litter size, sex distribution of of fspring and iIncidence of
offspring mortality were not affected by either of the drugs. Mean body
walghts of offspring {n the HD ang diazepam groups wers reduced compared
to control. Of the 284 pups sacrificed on cay of birth oniy one had a
defect (dilated renal palvis) and was from the vehicie controi group.

None of the pups examined which syrvived to day 21 or any of those that
died durirg lactatlion showed hydronephrosis or dllated renal pelves.

These findings are In contrast to the previous segment |1 mouse study
using the same techniques and protecol. 1+ Is also surprising that the
incidence of pup death that was observed previously and attributed to
matonfal neglect due to drug effect was not seen In the present stuay. ol
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CARCINOGENICITY STUDIES

Statistical Analysis of Data From Carcinogenicity Studies

Incidence of lesions were analyzed using Fisher's Exact Test.

Test data were subjected to a statistical evaluation of variance

with the F-MAX test. When differences between groups variances were

not significant (P> 0.01) a one-way analysis of variance (ANOVA) was
performed. If significant differences (P~ 0.10) among the means were
indicated by the ANOVA, Dunnett's test was used to determine which means
were different from the controls. When the difference between group
variances were significant (P£0.01) by the F-MAX test, the mean values
between each pair of groups were compared using the Behren-Fisher t-Test,
Dunnett's test and the Behren-Fisher t-test were conducted at the 0.05

and 0.01 two-sided risk levels.
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QUAZEPAM CARCINOGENICITY STUDY IN HAMSTERS - 18 MONTHS

672 hamsters were randomly divided into 4 dose groups of 56 males and
56 females each and into a contro} group of 112 males and 112 females.
Doses were 0, 3, 20, and 120 mg/kg/day for quazepam and 120 mg/kg/day
for diazepam.

The doses selected were based on the results of a one-month pilot study
which used doses up to 250 mg/kg/day. Elevated transaminase and liver
weights at the 250 mg level were apparently part fer the reason for
Vimiting the high dose in this 18 month study to 120 mg/kg/day. The dose
Jevels in this 18 month study were approxiamtely 5, 39, and 200 times the
proposed maixmum human dose of 0.6 mg/kg/day. The drugs were administered
by food admixture. Measurement of plasma levels of a major metabolite of
quazepam indicated that the drug w2: absorbed at all doses.

The control, diazepam, LD and MD treated males survived 18 months of
dosing (11 to 36 survivors per group); 120 mg/kg (£)) males were killed
after 73 weeks of dosing (13 survivors) and all groups of surviving
females were killed after 57 weeks of dosing at which time 14 to 26
hamsters remained in each group. Of the initial nuiber of hamsters in
each group, 50% survived for as long as 55 to 66 weeks for males and 46
to 55 weeks for females. Most of the interim deaths occurred after 30
weeks of dosing and were associated with enteritis. '

Treated animals showed increased body weight and feod consumption

for up to a year of dosing as welil as incidence if ataxia, alopecia,
tremors, teeth chattering, and increased activity wnen compared to
controls. Clinical chemistry and hematological vaiues were not affected
by treatment. No increase in tumors was observed in hamsters given
either diazepam or quazepam. Tables showing the distribution of tumor
types (both neoplastic and nonneoplastic) are reprcduced below.

Spontaneous tumors which occurred appeared with the greatest frequency in
the adrenal gland and intestine. There was no compound related increase
in the incidence of tumors or change in tumor malignancy. The most
frequently occurring tumor was the cortical adenoma, which is & common
tumor in the hamster. These tumors as well as intestinal adenocarcinomas
(a tumor often associated with enteritis in hamsters) were found to occur
equally between sexes and were distributed among treated and control
groups in random fashion. The following microscopic changes were observed
and were believed to be compound-relited, occurring primarily at the high
dose level of either quazepam or diazepam: (liver) hemorrhagic necrosis,
hepatocellular regeneration, hepatocytomegaly, cytoplasmic pigmentation,
extramedullory hematopoiesis. Also observed were gallbladder edema,
subcapular spindle cell hyperplasia and cortical pigmentation in the
adrenal gland, and atrial thrombosis in the heart. The incidence of
these findings was variable but statistically significantly greater at
high dose than in controls.

The general conclusion is that quazepam is not carcinogenic in hamsters
at doses ranging from 5 to 200 times the maximum proposed human dose of
0.6 mg/kg. The following pages contain the sponsor's tables of tumor
incidence and type.

BEOETRC TN P R A S

S Hpene . Lrrme SERTRRG




- e e g '
i
1
18-MONTH ONCOGENITY STUDY CF SCH 16134 IN HAMSTERS % o
FREQUENTLY OCCURRING NON-NEOPLASTIC LESICNS _ k
(70 g m SCH 16134 (7= /%a) 4
LESTCN OONTROL _ DIAZEPAM 3 20 120 is
HEPATOCYTES,/ PIGMENT . s . ,
M U2 56/56, 45547  55/565  51/567 {
F /112 54/36°  10/56®  22/56® 5356 i
HEMORRHAGIC NECROSIS 2 2 a.d |
M 0/112  15/56,  2/54 6/56%  26/563'9 -
F 1/112 5/56 1/56 /56  21/56%¢ i
:
HEPATOCELLULAR . N . . 3
REGENERATION M 0/112 /56 3/54 6/56”  15/5632 _
F 17112 0/56 0/56 2/5%6  11/56%F 1
HEPATOCYTOMEGALY | 2 b *a a.c 1
: M /112 26/56,  7/54 15/56"  48/562' i
F 5/112  14/36 /56 3/%  25/5€% i
EDEMA OF GALLBLADDER b 5 b
M 5/103 9/54 7/45 5/51 8/512
F 4/104 2/54 0/50 2/50 12749
ADRENAL HYPERPLASIA b £
Mo /M2 3955, /55 26/55 41560
F 14/112  30/56 1/56 8/55  34/55 i
ADRENAL, PIGMENT | . s
Mo 6/M2 44/sS] 39/55 35/55  4g/56
F 1S/112  37/56 1/56 4/55  43/55
ATRIAL THROMBOSIS . .
M " 137112 17/56 8/55 7/56 2556,
P 30/112 9/56  12/56 8/56  19/56
EXTRAMEDULLARY
HEMATOPOEISIS A A
LIVER M 7/112 9/56,  5/54,  12/56,  19/563'9
F 17112 4/56 4/56 /56> 13/56%
SPLEEN M 4l/112 21/5%6  19/54  28/56  30/56°
F 46/112  21/5%  23/56  18/56  29/56

a = F<0.01 campared to Control
b = P<0.05 compared to Control
¢ = P<0.01 campared to Diazepam
d = P<0.05 compared to Diazepam

Statistical evaluation of data was performed by Schering Corporation,
Lafayette, NJ.

~



NEOPLASTIC LESIONS IN HAMSTERS
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Incidence/# Observed Animals

S LD ki

Drgan/ Diazapam Quazepam (mg/kg)

Tumor Type Sex Control (120 mg/kg) LD (3) MD (20} HD (120)
Spleen K
maitgnant 1ymphoma H 4/112 1/53 2/53 ?§
' F 3/ 1/55 ;
reticulam cell screen F 21 3/35 1/35 2/52 ;5#
Pancreas :g
TsTet cell adenoma M 2/54 1§
Esophagus | i
~malignant 1ymphoma M 2110 ﬁ%*
Lung 4
malignant 1ymphoma M 6/12 5
F 21N 5
Liver o
malignant 1ymphoma M 5/112 4
reticulam cell sarcoma M /112 3
F - 2/56 i
1eum E.
malignant 1ymphoma M 2/103 1/44 :
adenocarcinoma M 2/103 .
_ 1
Cecum k
adenocarcinoma M 1/108 2/53 3/50 4/54 1/55 g
F 2/105 2/53 4/54 i%
Mesenteric Lymph node é
metastatic adenocarcinoma F 4/105 1/53 1/42 4/52 2/49 ¢
Bone Marrow (sternum) | b
marignant Tymphoma M 61 gi
Lymph Node (cervical) 4
mctignant 1ymphoma M 57103
reticulam cell sarcoma F 1/108 2/55
Bone (femur)
malignant lymphoma M 5/110
Adrenal
cortical adenoma M 15/M12 11/55 15/55 9/55 9/56
F 5Nic 2/56 2/55 5/55
cortical carcinoma M 1/112 1/55 1/55 1/86
malignant 1ymphoma M 1/M2 1/55 1/55
pheochromocytoma M 3/56
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NCA 18-7C8

Quazepam Carcincgeniclty Study in Mice = 18 Menths

Animal: CD=-1 alblno mice
Cose: 0, 30, 60, 120 mg/kg p.o. daily

# and sec per group: 3535M, 55F tested. Control = 105M, I0SF

Duration: 18 months [ntended with males getting an extra 13 weeks

The mouse was salected as the test species In this study because

pharmacologlcal actlvity and proof of absorption of drug by mice had been
demonstrated and the mouse is an accepted animal model for carcinogenicity
studias.

-t

Survival

Most of the Intercurrent deaths occurred after 52 weeks of dosing,

Dosa mg/k .
0 30 60 120

percent mortality: 9 14 20 8
males at 532 weeks

percent mortallty: 5 862 S0 " 44

at 91 weeks

percent mortality: 5 6 2 4
females at 52 weeks

percent mortality: 42 52 52 62

at 79 weeks .

The mice were observed dally for changes from normal physicai appearance
and behavior. Each mouse was palpated weekly for tissue masses. Piasma
concentrations of quazepam were monitoraed during the study. Microscoplic
examination was performed on all tissue:z from mice that died during the

study, from all control and high dose m'ce at termination, and on selected
tissyes from low and mid-dose mice.
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NDA 18-708

Refer to the table below for Incldence of Tumors. Postmertem examination
of animals which died or were sacriflced during this stuay cr at +he
terminal necreopsy raveaied no drug-related changes. Nocules and masses
occurred most frequently In +he lungs, liver, kldneys, and lymph nodes, and
were equally distributed across all greoups. The most common [ncidental
changes obsarved In all groups Includea: emaciation, inflammatory
changes, congestion, atrcphy or dilatation of organs, uroliths In the
urinaery tract, alopecia, and bone fracture.

. "~ . . . R, 2oy
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No-drug related effect upon total +tumor Incidence or the number of +tumor 3
bearing mice was observed. The most frequently observed tumors wera y
..2denoma of the liver and lung, and tumors of lymphoreticular tissue. N
Adenoma of the )llver occurred more trequentiy In males. Tumors of 9
lymphoreticular tissue occurred more frequently In femaies and adenomas cof -
the lung were equaliy distributed between the sexes. No study was made
concerning the effect of the drug on latency of tumor appearance. There

was discussion of which types of observed tumors are actually common to
the aging mouse, such as amyloid in the zona reticulosis of the adrenals,
the vill] of the Intestine, the renal glomerula, and around the hepatic
veins of ali groups Including the control.

AR TR T (L s a e s B
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An Increase In the Incldence of amylold In adrenals, G.l. tract, and
kidneys of the HD males was observed (see table below). While there was
an Increase In the Inclidence of amylold In the Ilver of MD tfemalas, there
was no Increase seen in +he HD group. It Is difficult to attach any
toxicologlcal signficance to this tinding. There did seem to be a
dose-related Increase In yellowlsh ‘rown pigment in the cytoplasm of
hepatocytes of treated mice. Consi:ering all of the evidence of +his
study It appears that quazepam Is not oncogenlic in the mouse.
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TABLEZ 7 -
18-MONTH CNCCGEINIZITY STUDY CF SCH 1

[a 1Y
.

L.
fa
[ ol ]
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(O]

DISTRIBUTICH CF DUMCES

LASSIFICATION CF NEOPLASHS CF LYMFPHORETICULAR TISS5CI

The histopatholcgic classification of Dunn (J. Nat. Cz

Inst. 14, 1281, 1954) was used for the necplasias of tnhe ly=-
Fhoreticular tissue.

Lymphocytic neoplasms refer to neoplasms comgosed of unifir-
Cells resembling normal lympnocytes but at times snowing clezr
indented vesicular nuclei, prominent nucleoli and pele blue cvic-

plasm.

Neoplasm Type A: The reticulum-cell neoplasms Type A cre
composed of a single cell type, the monocyte or histiocyte. TN:

cell shows various size and degree of phagocytic activity charsa-
terized by a foamy appearance and by the presence of phagocys:zzs

debris or hemosiderin.

Neoplasm Type B: The reticulum-cell neoplasms Tvpe B have a
pleomorphic structure showing basophilic monoauclear cells
intermingled with plasma cells, 2 few granulocytes and occasiznal
multinucleated cells and eosinophiils. Dunn refers to this
neoplasm as the "Hodgkin's~like lesion."

lleoplasm Type C: The reticulum-cell neoplasms Tvpe C zre
SCipl3:d 0 palw=staining Jfasilsovs cells arransec ii mEs3-3 oo
Lraletuiae boraused Dy LymTnlIgyIas.  THoS8 £2AaTUVSI YIsuns.o L
cnrinic granulomatous DPrac=s. in man sucgh as 2ceck's sarssiiooe
TLlarealDsls wlthoun, RNEuivio, .oTersic Sodles, fedstoLs -
sdaliniucleated celis.
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- Hemangiosarcoma
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TABLE 7 1
123-MCNTH CNCSGINICITY 3TUDY OF S5CH 15134 IN moo: ')

DISTRISUTICH CF TUMCRS IN “I02: wooxe 1 - a 1.

DOSE LIVELE ime ‘hzt 3

c 30 g0 T3 i

OBSERVATICNMS ™ 3 a = M = =
MAMMARY GLAND %
Carcincma 1 %“
MESCMETRIUM _ .
Lipoma ) b

i

OVARIES
Carcinoma X 1
Cystacenona 2
Granulosa-Leydig
Cell Tunmor 12
Theccma

—

-

PANCREAS
Adenoma 1l

PITUITARY .
Acz2ncna 2

RECTUM
Adenomatdus Polyp 1
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SXKIN, SUBCUTANEOUS TISSUD
AGenoma, Sepaceous 1
Eibernoma 1
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Fibrosarcoma 1l

THYROID
Adenoma 1

UTERUS
Carcinoma
Leiomyoma
Leiomvosarcoma
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NCA 18-708

Soonscrts Mutacenicity Repcr+

Quazepam was tested, over a range of concentrations for Z g/ml +o 200 g/mi,
In the L5178YTK+/~ Mouse Lymphoma Mutagenesis assay wi+h and without 2xcgencus
matabollc activation (5-9) by Arocior Induced rat liver microsomes.
Non-activated cultures were cloned over a range of 1! to 200 g/mi of
quazepam. Several of the cultures exhiblted mutant frequencies which were
two~fold greater than soivenTcontrois. The results of this study show that
the test article may have Induced a posltive response. For the 5-§ activated
cultures cloned over a concentration range of 2-47 g/ml, only the two highes+
treated cultures 36 and 47 g/ml showed mutant frequencies which were greater
than twice control. The Ames test was negative.
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OVERALL SUMMARY AND EYALUATION

Quazepam is a hypnotic agent related structurally to flurazepam and diazepam,
The sponsor proposes that the drug be marketed for the treatment of all types
of insomnia characterized by difficulty in falling asleep, frequent nocturnal
awakenings, and/or early morning awakenings. The drug is to be marketed in

15 and 30 mg tablets with the daily recommended dosage of 0.6 mg/kg or 30 mg
daily for the 50 kg human. Relevant animal studies performed include acute
and chronic toxicity in the hamster and squirrel monkey, reproduction studies
using the mouse and rabbit, carcinogenicity studies in the mouse and hamster,
and other appropriate studies of pharmacological activity, drug metabolism,
mutagenicity, etc.. Pilot studies showed quazepam to be largely inactive in
the rat because, although well absorbed orally, quazepam is rapidly metabolized
and excreted in the rat. Thus, tissue levels of the drug sufficient to cause
pharmacclogical effect in that species cannot be achieved. The hamster was
selected for the long term rodent testing because that animal responded to the

toxicologic and pharmacologic properties of quazepam and because studies showed

that the hamster metabolized quazepam in a manner similar to that found in man.

The main behavorial effects of quazepam in animals are drowsiness and
sedation. Quazepam was found to be twice as potent as flurazepam and half as
potent as lorazepam in hypnotic activity measured using the eye closure test
in monkeys. Studies of the dependence potential of Quazepam produced results
which suggest a profile similar to that of marketed benzodiazepine (this is
further elaborated upon in a consulting review from the Drug Abuse Unit).

Like diazepam and flurazepam, quazepam potentiated the ethanol-induced loss

of righting reflex in mice. Quazepam produced no significant changes in blood
pressure, heart rate, or EKG in the unanesthetized dog while doses (60 mg/kg)}
large enough to cause ataxia and sedation were used.

Quazepam is well absorbed by the mouse, rat, hamster, squirrel, monkey, and
man when given orally. It is almost totally metabolized and extensively so

on first pass. Four pharmacologically active metabolites have been identified.
The plasma half-1ife of quazepam is about 40 hours in man, Quazepam penetrates
the placental barrier, and does so more rgadily near term than at embryonic
states. Quazepam and its metabolites are excreted in urine and feces, mostly
within 24 hours of administration. The drug is a weak inducer of hepatic drug
metabolizing enzymes in the hamster.

Signs of acute toxicity of quazepam in animal studies included hypoactivity,
deep respiration, ptosis, nead shaking, ataxia, and straub tail in mice. Long
term toxicity studie< were performed using the hamster (1 year) and squirrel
monkey {1 year).
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The namster study used doses of drug.which ranged from 5 to 200 times the
maximum proposed human dose of 0.6 mg/kg (i.e., 0, 3, 20, 120 mg/kg/day).

One group of hamsters was treated with uiazepam (120 mg/kg) for comparison.
Mortality among the hamster was evenly divided between dosed and contro)
groups, and was attributed to enteritis, atrial thrombosis, and heart failure,
or renal amyloidosis and uremia. The conditions were regarded as spontaneous
and not drug related. Both diazepam and quazepam elicited ataxia, alopecia,
tremors, and hyperactivity at the high dose level. While neither drug altered
water consumption, both drugs were associated with enhanced body weight and
food consumption in the HD males. The drugs did not alter hematology or
clinical chemistry values. Bile retention was the only significant finding by
histopathology and occurred at HD for both drugs. The dose range employed was
sufficient both to demonstrate evidence of toxicity and allow for acceptable
long term survival of the animals. '

The requirement for long term testing in a non rodent test animal was
approached with a one year study using the squirrel monkey. Doses of 2,

10, and 50 mg/kg were employed as was 2 50 mg/kg diazepam contro) dose.

The quazepam doses were 3, 17, anu 83 times the proposed maximum human dose.
Both drugs produced sedation, somnolence, ataxia, and tremors. o compound
related effects could be determined from nematology, blood chemistry, and
urinalysis. The doses of drug employed vere sufficient to allow adequate
survival rates while stl1l showing pronounced pharmacological effect.

Reproduction studies were conducted using the mouse and rabbit. Doses
were used in the Segemnt I mouse study which correspond to 20, 60, and 180
times the proposed human dose., There was a dose-related reduction in number
of pregnancies (0 at low dose, 20% at medium dose, and 30% at high dose),
increase in number of embryoic deaths, increased post-implantation loss (17%
at high dose versus 6.7% for control), ana increased pup loss. The drug did
not affect duration of gestation. Some of the pups that survived showed
retarded development. The teratology study in the mouse showed some instances
of retarded bone ossification which could be considered drug related, but only
at the high dose. Teratology studies in the rabbit did not reveal any
evidence that fjftgaﬁpam would be a teratogen in that species.

W I m
Carcinogenicity studies were performed using the hamster and the mouse.
Incidence of lesions were analyzed using Fisher's Exact test , F-MAX, ANOVA,
Dunnett's test, and the Behren-Fisher t-test. In the mouse, nodules and
masses occurred most frequently in the lungs, liver, kidneys, and lumph nodes,
and were equally distributed across all groups. No drug-related effect upon
total tumor incidence or the number of tumor-bearing mice was observed. The
most frequently obseirved tumors were adenoma of the liver and lung, and tumors
of lymphoreticular tissue. Taken as a whole, the mouse data do not present
evidence for quazepam carcinogenicity in that species. The 18 month carcino-
genicity study using the hamster, empliyed doses of quazepam approximately 5,
33, and 200 times the proposed maximum human dose. Of the initial number of
hamsters in each group, half of the males survived to 55-56 weeks while half
of the females survived to 46-55 weeks. No increase in tumors was observed in
hamsters given either diazepam and quazepam., Spontaneous tumors which occurred
appeared with the greatest frequency in the adrenal gland and intastine., There
was no compound-related increase in the incidence of tumors or ¢liange in tumor
malignancy. The most frequently occurring tumor was the r.:ticu! adenoma,
a common tumor in the hamster, These tumors as well as —atestina)
adenocarcinomas (a tumor often associated with enteritis in hamsters) were
found to occur equally between sexes and were distributed among treated and
control groups in random fashion., The uJata generally did not support a roie
for quazepam as a carcinogen in the hamster.

ol

.




RECOMMENDAT IONS:

1 recommend that the application be approved from the preclinica® anima)
toxicity viewpoint. In my cvaluation of the toxicity data I could not find
grounds for refusing to approve. The application apnears to contain adequate
preclinical tests by all means reasonably applicable to show whether or not
the drug s safe to use under the conditions in the labeling. The proposed

labe}ing. in my view, is not false or misleading regarding preclinical study
results.

T ! al :
Mled By
Robert Hollenbeck, Ph.D.
Reviewing Pharmacologist

Orig. NDA 18-708

HFN=120

HFN-120/RHo11enbeck
JContrera/6-13-85

HFN-180

HFN-102/Glock1in
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Quazepam (Dormalin) Tahlets, 7.5 mg Schering Corporation
NDA 18-708 , Kenilworth, NJ
Reviewer: Pratapa Prasad Date of Submission:

August 6, 1986

MAR 20 1990

Review of an NDA

The Agency approved quazepam 15 mg tablets on December 27, 1985. The product’s
labeling indicates that Dormalin 15 mg tablet can be scored. Based on this fact, the firm
submitted a supplement secking approval of a 7.5 mg strength tablet on June 17, 1986
stating "since the approved NDA allowed for the 15 mg dose to be red ced to 7.5 mg dose
via a half of a scored tablet, this supplemental application insures the accessibility of the
reduced dose in a 7.5 mg tablet” (sec Attachment I). Later, on August 6, 1986 (present
submission) the firm submitted an addendum to the June 17, 1986 supplement. The present
submission contains a dose proportionality study, which had been provided in the original
NDA (April 2, 1982), comparing 7.5, 15, and 30 mg tablets of quazepam. The Division of
Biopharmaccutics had reviewed the results of the study (April, 1986) and concluded that
quazepam showed dosc proportionality between 7.5 and 30 mg doses based on AUC results.

It should be noted that the formulation for the 7.5 mg Dormalin tablet used in the dose
proportionality study was identical to that of the 15 mg tablet except for the active
ingredient whereas the 7.5 mg tablet proposed for marketing contains half of the active and
inactive ingredients of the 15 mg tablet {(sce Tables 1 and 2). It appears that a biostudy was
never conducted using the 7.5 mg to be marketed formulation nor was a waiver request
submitted to the Agency by the firm; however, the 7.5 :ng Dormalin tabiet was approved
by the Agency as of February 26, 1987.

Dissolution;  Afier a review of the data in the original NDA, the Division of
Biopharmaceutics provided the following interim dissolution specifications for Dormalin
tablets:

900 ml of 40% ethanol in water at 37 °C, Apparatus II at 50 RPM;

Q-=

Additionally, the sponsor was requested and it was agreed that the firm should explore the
applicability of aqueous buffer media (non-alcoholic media) with or without solubilizing
agent(s) and generate pH- related dissolution profiles for this product. In fact, the firm was
requested to provide the above information within 180 days after the December 27, 1985
approval letter. The Division of Biopharmaccutics has not yet received such information
from the sponsor.




Recommendation: e -

The Division of Biopharmaeutics recommends that the firm, as previously committed,
should submit dissolution resuits for Dormalin tablets using aqueous and different
PH media witisin-60-3ys—atEr- ceeitiNg is—reammendation for establsihing
dissclution method and specification.  After the dissolution specification is
established for Dormalin tablets, the firm should submit comparable dissolution
data on Dormalin 7.5 mg and 15 mg tablets 1o meet the requirements cf the Division
of the Biopharmaccutics. The comparative test should be from at least 3 full scale
production lots using 12 tablets/lot per each strength.

Please forward the above Recommendation to the sponsor.

Ww‘f""?« P-Lé,«/ﬁg“”ﬁ

Pratapa P. Prasad, Ph.D.
Pharmacokinetic Evaluation Branch

RD Initialed by Raman Baweja, Ph.D. March 15, 1990

- '
o~ s -

FT Initialed by Paul L. Hepp, Pharm.D.ﬁé}/ e e

cc: NDA 18-708, HFD-120, HFD-344 (Turner), HFD-426 (Prasad), Chron, Division, Drug,
Reviewer, and HFD-19 (FOI) files.
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TELEPHONE: (201! $58-4000

prTHBmEnT

June 17, 1986

Paul Leber, M.D., Director

Division of Neuropharmacological Drug Products
AFN 120, Room 10B-34

Center for Drugs and Biologics

5600 Fishers Lane

Rockville, Maryland 20857
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FOR DAUCS &
BIOLOBICS

SUBJECT: Dormalin® Tablets - NDA 13-708

Dear Dr. Leber:

Subt:itted herewith is a supﬁlement to our approved New Drug
Apolication $18-708 for Dormalin  Tablets, which provides for an
additional tablet strength, 7.5 mg. Since the approved NDA
allowed for the 15 mg dose to be reduced to 7.5 mg dose via a
half of a scored tablet, this supplemental aoplication insures
the accessibility of the reduced dose in a 7.5 mg tablet.

This supplemental application, which consists of three
volumes, has been prepared according to the new format as
described in section 314.50 of the new NDA regulations. As
required, we are providing an archival copy (three volumees) and
one review copy of the Chemistry, Manufacturing and Controls
technical information. Also as directed in the Guidelines, we
are providing 12 copies of the final printed labeling in a
separate envelope inserted in the "Samples and Labeling" section

of archival volume 3.

please note that the contents of this supplemental New Drug
Application are identified on the back of the attached
application form.

We look forward to your prompt review and approval.

Sincerely,
CHhun S THoc [
m“'" Y. / ernesS

Alexander R. Giacuinto, Ph.D.
Vice President
Requlatory Affairs

PT:1tr
Enclosures
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STUDY

NO. €80-015-01
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Page 8

1

7.5 ™ 1% mg 30 mg
Eatch No, 10392-131 Batch No. 11194-75 Beteh No. 1119498
P Ng, T9466D-02 FMR No., 796910-02 MR No. T79734D-02
earzh Size: AU gatch Size: IR  Baten size: GNP
Ingradjents ma/tablet my/tablet my/tablet
Quazeprr, “izronized ¥.5%0 15.00 30.00
SCHERING CORPORATION mesk
Q_TIMEIELD NEVY JESSEY 0T00]
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Composition and Oescription: ’77§L45{§L (2

W

A. Composition:

The components in the 7.5 mg tablets are identical to those in
— the approved 15 mg tablet (NDA 18-708). The relative percentage

composition of each component are also identical. /}
Comconent 7.5 mg* 15 mg ‘
— Tablet Tablet |
Quazepam, Microniczed 7.5 15.0
L
|
8. Drug Product Oescription: h

The dosage form is a light-orange, slightly white-speckled, biconvex
caosule shaped tatlet scored on one side and engraved with the NDC code or

strength on both siges of the SCore, and DORMALIN or the name "Shering" on
the otner side of the tablet. ‘




MEMORANDUM

DEPARTMENT OF HEALTH & HUMAN SERVICES
Public Health Service
Food ard Drug Administration
Center for Drugs and Biologics
office of Drug Standards

DATE
NEC 13 1985
T0 : Paul Leber, M.D.
Director,

Division of Neuropharmacolog

FROM : Jerome P. Skelly, Ph.D.

Acting Director,

Division of Biopharmaceu

jcal Drug Products (HFN-120)

tics (HFN-220)

SUBJECT: Amendment to Biopharmaceutics recommendation of Approval

Quazepam; NDA 18-708
Schering Corporation;

submiscion Date: April Z, 1982

This memorandum is intended to amend the original Biopharmaceutics
Recommendation of Approval dated May 4, 1983. Under “summary of Pivotal
Studies", paragraph #6 should be modified to read:

In a crossover, open-label s
one 15 mg tablet of quazepam
morning. Results indicated t
\ major active plasma metaboiit
administration, but bioavaila
was given at night. Total body ¢
about 17% less than that for the mo

twelve healthy male volunteers received
either at night prior to sleep or in the

hat the pharmacokinetics of quazepam and its
es are not appreciably altered by time of
bility was somewhat greater when the drug
learance for the nighttime dose was
rning dose. The Cmax and AUC for

quazepam and 2-oxoquazepam and the AUC for N-desalkyl-flurazepam were
consistently greater following the nighttime dose.

paragraph #7 should read:

Four healthy, nonpregrant, lactating

women volunteers ingested one 15 mg

quazepam tablet. Qua:epam and its two major active metabolites were

found to be excreted in breast milk.

Levels of quazepam in breast milk

were consistently higher than corresponding plasma levels during the
first 12 hr postdosing, and similarly elevated values for 2-oxoquazepam

were fcund during the firsl eig

nht hours. Breast milk levels of

N-desaikylflurazepam were less than one-tenth that of plasma levels at
corresponding times. During 48 hours following this single dose, parent
and metaboiites recovered in breast milk amounted to 0.11% of the

quazepam dose.




Regarding Dissolution:

e TS = o

Until the poteni:ia'l for use of aqueous media has been explored, use of an !
ethanolic dissolution medium is acceptable in an interim basis. The
dissolution testing is to be conducted in 900 ml of 40% V/V ethanol in water

{270C) using USP Paddle apparatus operated at 50 rpm. The test product |
should meet the following specification: /
1

Q=. in ) minutes s ‘

rome P. Skelly



Prepared by Karen B. Oseekey
RD Initialed by Paul L. Hepp..
FT Initialed by C.T. Viswanathan,

Pharm.D.

Ph.D._ﬁ_Iy'“-‘”\

cc:  ‘FN-120, HFN-220(2), HFN-226(0seekey), Chron, Drug,

KBO: smj : kek : WlBA (12/12/85)

and FOI Files
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| Quazepam c~hering Corporation
) Dormalin _ e Bloomfield, NJ

15 mg tablet Submission Nate:

NDA 18-708 November 25, 1985

Reviewer: Karen B. Oscekey

Wang .

0-1- 0EC 61953 .

Review of Firm's Res.onses to Approvable Letter

Schering Corporation has responded positively to the Agency's approvable
letter datad August 30, 1985 regarding the request of the Division of
8{opharmaceutics for Phase IV dissolution testing. The firm has commi ted to
examine the use of aqueous dissolution media and will explore the
applicability of aqueous buffers or solubilizing agent. They will also
generate a pH-solubility profile. Until the applicability for an aqueous
media has been established, the firm will continue t.0 use an ethanol media
according to the parameters and specification outlined in the Agency letter.
This commitment is agreeable to the Division of Biopharmceutics.

Karen B. Oseekey
Pharmacokinetics Evaluation Branch

/
RD Initialed by Martin K. Yau, Ph.D. G Hepp
FT Initfaled by CT Viswanathan, Ph.D.
Y X e ¢

cc: NDA 18-708 Orig., HFN-120, HFN-226(0seekey), Drug, Chron, and FOI files.
k80 smj MR 12-03-85
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MEMORANDUM o = DEPARTMENT OF HEALTH & HUMAN SERVICES
Public Health Service
Food and Drug Administration
Center for Drugs and Biologics
office of Drug Standards

DATE : September 25, 1985

T0 : Paul Leber, M.D.
Director, Division of Neuropirarmacological Drug Products
HFN-120

FROM :  Jerome P. Skelly, Ph.D.
Acting Director, Division of Bicpharmaceutics
HFN-220

SUBJECT:  Amendment tO Biopharmaceutics Recormmendation of Approval
Quazepam; NDA 18-708
Schering Corporation; Submission date: April 2, 1182

This memorandum s intended to amend the original Biopharmaceutics
Recommendation of Approval dated May 4, 1983 {(copy attached).
under “Summary of Pivotal Studies", paragraph #1 should be modified to read:

Following oral administration <~ a solution of 25 mg 14¢c quazepam to six
healthy male volunteers, the drug was rapidly and extensively absorbed,
distributed, metabo|ized and slowly excreted in the urine and feces. The
drug was absorbed with a rate constant (ka) of 2.2 hr -1 for total
radioactivity; the Cmax of total radioactivity was reached at 1.8 hours
(Tmax). The dose was extensively absorbed as indicated by the low level
of radioactivity found in feces during the first 48 hours (approximately
132 of the administered dose). Following peak leveis, the plasma

_ radiocactivity declined with mean disposition half-1ives of 1.9 hours for
the alpha-phase -and 75.5 hours for the beta-phase. The mean AUC (9-120
hr) of radioactivity was 11402.3 hr x ng/ml

The unchanged quazepam, 2-0xoquazepam (Sch 15725, formed from quazepam by
exchange of oxygen for sulfur), N-desalkylflurazepam {Sch 17514,
subsequently formed by dealkylation of 2-oxoquazepamj, and conjugated
3-hydroxy-2-0xoquazepam (conjugated 23324) accounted for most of the
plasma radioactivity.

The Cmax of quazepam (148.0 ng/ml) was reached at 1.5 hours {(Tmax). The
initial distribution half 1ife (t1/2 al ha) was 1.7 hours and terminal’
half life {17/2 peta) was 39.3 hours. ?he AUC (0-120hr) of quazepam
(714,35 hr X ng/m1? was only about 6% of the total radioactivity. This
smallar AUC along witn a large volume of distribution (Vvd=2.2 1/kg) and
total body clearance (TBC = £91 ml/min) suggested extensive dgistribution
and metapolism of quazepam.




The formation of 2-oxoquazepam was rapid with a rate constant (km) of 2.2
hr-1, the Cmax (45.6 ng/ml) was reached at 1.6 hours (Tmax). The
dispusition half-lives (initial ty/2 alpha =2.9 hr; terminal t1/2 pet
=40.2 hr) were comparable to those of quazepam. The AUC (0 to {20 hr? of
2-oxoquazepam was 438.3 hr x ng/ml.

The km c¢f N-desalky)flurazepam (0.8 hr-1) was somewhat lower than that
of 2-oxoquazepam; the Cmax (40.9 ng/ml) was reached at 14 hours {Tmax).
The disposition half-lives (initial ty/2 aipha = 27.0 hr; ter.inal

t1/2 beta =69.5 hr) were much longer t‘an those of its procursor,
2-oxoquazepam. The ty/2 Beta of N-desalkylflurazepam w:s comparable to
that of the total radioactivity; the AUC (0 to 120 hr) was 3323.5 hr x
ng/ml which was considerably higher than that of unchanged quazepam or
2-0xo0quazepam.

Conjugated 3-hydroxy-2-cxoquazepam accounted for most of the urinary
radioactivity; other major urinary metabolites were conjugated
3-0H-N-desalkyflurazepam, conjugated N-desalkylflurazepam, and a polar
TLC fraction. Small amounts of 2-oxoquazepam were also present in the
urine. The urinary metabolic profile did not change appreciably as a
function of time.

The elimination of the parent o.uy and 2-oxoquazepam from the body were
assentially completed by 120 hours; the AUC (0 to 120 hours) were 94% and
932, respectively, of the AUC infinity. The AUC {120 hour) of
N-desalkyflurazepam and total radicactivity were 68% and 69% of the
respective AUC infini~y. This indicated that about 30% of
N-desalk1flurazepam and total radioactivity remaired to be eliminated from
the body after 120 hours.

Paragraph #3 should read:

Twelve healthy volunteers received =ingle oral doses of 7.5, 15, and 30 mg
in a crossover study. The AUC and dose data suggested a linear
relationship between mean AUC and dose for al) three compounds (quazepam,
2-oxoquazepam, and N-desalkylflurazepam). Although data pertaining to the
30 mg dose is not relevant to this NDA (since only a 15 mg tablet will be
marketed) in some cases a 7.5 mg dose may be used in elderly or
debilitated patients. This study established linear kinetics for quazepam
and its two major active metabolites.

Paragraph#4 should read:

Following single-dose oral administration of one 15 mg quazepam tablet to
twelve geriatric subjects aged 65-77 yrg, the drug was rapidly absorbed and
extensively distributed and/or metabolised. The disposition half-lives in
the distribution phase (ty/2 a) ha? and the elimination phase

(tys2 beta} of quazepam were calculated to be 3.5 and 53.3,

respectively. These values were slightly greater than those previously
obtained from young aduit subjects (tj 2 a1pha=1.7 hrs, ty,2 beta=39.3
hours) but the total body clearance of quazepém in geriatric subjects
(594.7 mi/min} was comparable to that observed in young adult subjects
(590.8 ml/min).

e

-k



The formation of 2-oxoquazepam was rapid as ipndicated by the large
apparent formation rate constant, km (1.1 hr=1 vs 2.2 in young adults)
with a tmax of 3.0 hrs (vs 1.6 hrs in young adults). The disposition half
lives (ty/2 alpha and 172 beta) of 4.21 and 43.08 hours,

respe.tively, were comparable to those of the parent drug and were also
comparable to those observed in younger adults (2.87 and 40.16 hrs,
respectively).

The disposition half-1ives (ty/2 alpha = 40.3 hrs, t1/2 beta = '89.7

hrs) of N-desalkylflurazepam in geriatric subjects were much * rer than
those seen in young adult subjects (27.8 and 69.5 hrs, resper ly).
(Other investigators have reported that the elimination half- .2s of the
N-dealkylated metabolites of diazepam and flurazepam were much longer in
the elderly than in the young). The ty/2 beta of N-desalkylfiurazepam
showed a large intersubject variation ranging from @ to hours.

paragraph #5 shouid read:

Twelve healthy male volunteers received single oral doses of 15 mg
quazepam tablets once every 24 hours for 14 days. Quazepam was rapidly
absorbed. The disposition kinetics showed that there was a rapid initial
distribution phase with a half-l1ife of 1.9 hours (t}/2 alpha followed
by 2 slower terminal elimination phase with a half-1ife of 40.8 hours
(t1/2 beta): Steady state levels of quazepam were reached by the
seventh dose as predicted from single-dose pharmacokinetics. The
accumulation index (Rap), calculated for each subject from the AUC dosing
interval ratio of the 7th dose to the first dose, was approximately 1.5,
jndicating that the steady-state levels were 50% greater than plasma
levels obtained following the first Jdose.

2-oxoquazepam was formed rapidly from quazepam (t1/2 ¥xm = 1.2 hr) and
the disposition kinetics (initial ty/2 aipha = 2.0 hrs, final

t1/2 beta = 43.1 hrs) were comparable to ghose of the parent drug. Like
quazepam, steady state of 2-oxoquazepam was reached by the seventh dose.
The accumulation ratio was 1.4,

o ——
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N-desalkylflurazepam was- formed rapidly from 2-oxoquazepam and eliminated
slowly with a terminal nalf-1ife (ty/2 geta) of 75 hours, which is
comparable to previous single-dose data ?70 hrs). Steady state of
N-desalkylflurazepam was reached by the 13th dose as predicted from
single~-dose pharmacokinetics and the steady-state plasma levels were about
five fold higher than plasma levels obtained after the first dose. Since
the half-1ife of this metabolite is three times greater than the dosing
interval, these higher steady-state concentrations were not unexpected.
(Similar degrees of plasma level increase of the K-desalkyl metabolites of
diazepam, flurazepam and medazepam are reported in the literature).

'\ ,,,_\CM_&@

rJ rome P, Skelly, Ph.D.

Prepared by K.B. Oseekey
RD Initialed by Paul L. Heppn, Pharm.D.
FT Initialed by C.T. Viswanathan, Ph.D. /s

cc: HFN-120(Leber}, HFN-220(Skelly, Shulman), HFN-226(0seekey) Orug, and
Chron Files

KBO:tw:smj :dea:kek: (@ 9/13/85
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MEMORANDUM DEPARTMENT OF HEALTH & HUMAN SERVICES
- Somem - - Fublic Health Service
Food anm Nrims Aa=i-" - ration
Natio | Biologics .
atach ™"
T0 : Dr. Paul Leber 1983
Oirector, Division of Neuropharmacc

HN-120

Jerome P. Skelly, Ph.D.
Acting Director, Division of Biopharmaceutics

HFN=520

FROM

SUBXECT: - Biopharmaceutics Summary Basis of Approval;
Quazepam; NDA 18-708
Schering Corporation; Submission date: April 2, 1982

Background:

Quazepam was developed as a hyprotic compound in the benzodiazepine family and
has been shown to be an effective sedative hypnotic drug in man. Quazepam is
indicated for the treatment of all types of insomnia characterized by
difficelty in falling asleep, frequent nocturnal awakenings, early morning
awakenings, insomnia in geriatric patients, and in those patients requiring a
rapid acting hypnotic for insomnia associateo with situational stress or
crisis, such as that experienced prior to surgery,

Summary of Pivotal Studies:

Following oral administration of 14 quazepam in solution form to six
healthy acult male volunteers, the drug was rapidly and extensively absorbed,
distributed, metabolized and slowly excreted in the urine ang feces. The
metabolic pathway following administration of quazepam is common to other

benzodiazepines.

Twelve healthy male volunteers received single oral 15 mg doses i

(used in clinical efficacy trials), tablet (intended for marketing), and
suspension form in a crossover study design. A cross-over ANOVA extracting
effects due to treatment, subject, and phase was performed on the data. There
were no significant differences among the three formulations except for the
first two hours following drug administration; during that time, the mean
plasma levels were higher for the suspension and lowest for the capsule as
expected. There were no significant differences among the three formulations
with respect to AUC or between quazepam and 2-oxoquazepam with respect to Cmax
indicating biocequivalence.

Twelve healthy male volunteers received single oral 15.0 mg,

mg doses in tablet form in a crossover design study. The AUC/dose
relationships were subjected to regression analyses which revealed an
excellent linear relationsnip between mean AUC and dose for all three
compounds. Dose proportionality was established for quazepam and its two
major active metabolites,

e’



Following single-dose oral administration of a 15 mg quazepam tablet to
geriatric subjects (65-77 years of age), the drug is rapidly absorbed and is
extensively gistributed and/or metabolized. The pharmacokinetic parameters of
quazepam and 2-oxcquazepaf “in-geriatrics were comparable to those observea in
young adult subjects, but the elimination half-life of N-gesalkylflurazepam
was about twice the corresponding t)/2beta in young adults.

Twelve healthy male volunteers recived single oral doses of 15 mg quazepam -
tablet once every 24 hours for 14 days, Steady-state levels of quazepam and
2-pxoquazepam were reached by the seventh dose and were not appreciably higher
than those observed following the first dose. The steady-state of
N-desalkylflurazepam was reached by the thirteenth dose (as predicted from
previously attained single dose data). The steady state levels of
N~desalkylflurazepam were about five fold higher than those observed after the
first dose and were not unexpected since the half-life of this metabolite is
three times greater than the dosing interval. This is similar to what has
been observed for the N-desalkyl metabolites of diazepam, flurazepam, nnd
megazepam.

In a cross-over, open~label fashion, twelve healthy male volunteers received
one 15 mg tablet of quazepam either at night just prior to sleep or in the
morning following a night's sleep. Results indicated that the
pharmacokinetics of quazepam and its major active plasma metabolites are not
appreciably altered by these two agministration times, Administration of
quazepam before sleep, however, yielded somewhat higher drug bicavailability
than the same dose given in the morning. The Cmax and AUC for quazepam and
2-oxpquazepam and the AUC for N-desalkylflurazepam were consistently higher
following the nighttime dose.

Four healthy, nonpregnant lactating female volunteers received a single oral
15 mg quazepam tablet. There was excretion of quazepam and its two major
active metabolites into breast milk although through 48 hours following this
single administration, excretion in breast milk was only 0.11% of the
administered quazepam dose.

Overall Conclusion:

This application for Quazepam (15 mg Tablet) is approvable by the
Division of Biopharmaceutics. However, the sponsor should agree to conduct
additional dissolution testing to search for a more acceptable dissolution
media as outlined in Comment #4 of the review.

AA099  FLD,

erome ¥. Skelly, oh.0. Y
Director, Division of Bigpharmaceutics

Act

FT INITIALED BY ED PURICH__MD-IQ.JL

Prepared by: Karen B. Oseekey

kk:5/5/83: (AR

cc: EFNII2O (Leber), HFN-520 (Skelly), HFN-525 (Oseekey), Drug, Chron,
eview.



cuszecan Ssngrirg CoTIcrziion
13 mg ancG Taclet cicemfiera, N.J.
NCA 18-708 Submissicn cate
Reviewer: K.B. Oseekey Aprii 2, 198z
wang

Review of 8 gioavailability Studies
Backqround:

Quazepam, was developed as 8 hyprotic compound in the penzoaiazepine
family and has been shown to be an ef fective sedative hypnotic drug in
man. Quazepam is indicated for the treatment of all types of insomnia
characterized by gifficulty in falling asleep, frequent nocturnal
awakenings, early morning awakenings, insomnia in geriatiic patients, and
in those patients requiring a rapid acting hypnotic for insomnia
associated with situational stress oI crisis, such as that experienced

prior to surgery.

Analytical Methodology:

The method of analysis for quazepam and Sch 15725 ( 2-oxoquazepam)
involved plasma extraction with“followed by chromatography on ”
at and electron capture detackben. The compounds weTe
guantitated from plasma using s the internal stangard. The
method was shown to be linear over tne concentration range of 4N to
ng/ml, reproducible {(within 6.5%CV), and sensitive by assaying pure
standards of the compounds in plasma. The specificity of the method was
established by comparing retention times of quazepam, Sch 15725, and

to those of other quazepam metabolites and flurazepam and
finding no interferences. The lower limit of quantitation wa o< ng/ml
plasma for poth compounds. This method of analysis was found to be

acceptable.

The method of analysis for Sch 17514 (N—desalkylflurazepam) involved
plasma extraction wit following a cyclohexane washin _of the
plasma. The toluene extract was chromstographed on at

_«gaii, with electron capture getection. Sch 17514 was iuintitated f rom
plasma using s the
€

internal standard. The method was shown to be linear over th
concentration range of @i to @¥ng/nl, reproducible (within 6.5 % CV)
and sensitive by assaying pure stancards of the compound in plasma. The
gpecificity of the method was establishea by comparing retention times of
cch 17514 and Sch {iiiseto those of other quazepam metabolites and
flurazepam and finding noO interferences. The lower limit of quantitation
for Sch 17514 was*ng/ml plasma. This method of analysis was founa to -
pe acceptable.

Study 1 w Previously reportec as document no. P-4624, (May
1975).
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Investigatcr/Institution:

Miguel Zenny, M.D.

Objectives:

p
To test feasibility of the GLC method developed for the assay of quazepam
and its major active plasma metabolite (2 - oxoquazepam) .

To serve as a preliminary evaluation for the pharmacokinetics of these
compounds.

Study Design:

Six adult male volunteers, 21-29 years of age, completed this study.

Good health was ascertained by medical history, physical examination, EKG
and routine laboratory tests (hematology, blood chemistries and
urinalysis).

Each subject received one 15 mg quazepam capsule (FMR No 776480-02, Batch
No. 9383-104). Blood samples were collected prior to and at 0.5, 1, 1.5,
2, 3, 4, 6, 8, 12, 18, 24, 48, 72, 96, and 120 hours after drug
administration. Urine was collected just prior to drug administration (O
hour) and then in block samples at O to 4, 4 to 8, 8 to 12, 12 to 24, 24
to 48, 48 to 72, 72 to 96 and 96 to 120 hours after dosing. These
samples were analysed by the Orug Metabolism and Phamr~cokinetics
Department, Pharmaceutical Research Division, Schering Corporation via a
gas - liquid chromatographic method.

Results/Conclusions:

The GLC method was found suitable for measuring quazepam and 2 -
oxoquazepam plasma levels for at least 48 hours following drug
administration.

summary data table I/figure I follow.

Pharmacokinetic analysis revealed the drug to be rapidly and well
absorbed with peak plasma levels reachec at approximately three hours;
2-0xaquazepam was rapidly formed with prak plasma levels occurring at
about four hours. Both compounds declined in comparable biphasic
patterns, with elimination half-lives of approximately 40 hours.

The concentrations of quazepam in the urine were below the detectability
limits of the assay at all time points; those of 2-oxoguazepam, although
low, were detectable for the first 2¢ hours following drug
administration. See Table 1I.
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Figure
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PLASMA LEVEL

1. Mean (n=6) plasma concentration-time cyrves of
quazepam and 2-oxouquazepam following oral
administration of a single 15 mg quazepam capsule.
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TABLE 7

PHARMACOKINETIC PARAMETERS OF QUAZEPAM AND 2-0XOQUAZEPAM FOLLOWING
ORAL ADMINISTRATION OF A 15 MG QUAZEPAM CAPSWLE

Subfect Na.

Parameter® 1 3 & * Meen S0
t,a - R AR R
t,,B 37.16 10.6%
AUC(=) 226.28 84,87
Caax 17.50  7.69
Tasx 2.30 1.70
tLa 2.9%  1.38
t,is _ 29.90 8.5

AUC(*) 150.55 %6.50
Caax 7.29  2.5%
Tramx 3.90 2.50

. t;sa srd t,,f are disposition half-lives (hours) in the distribution and eliminstion phases,

respectively; AUC(=) is the total srea under the plasma crug concentrat ion-time curve

(hr x ng/ml); Taax is the time (hour) & which maximum plasma concentration (Cmax) (ng/al)

was resched,

Uata recorded in Schering Notebook No JNREEPE peges SRR
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TABLE ¢

URINE CONCENTRATIONS OF 2-OXOQUAZEPAM (NG/ML) FOLLOWING
ORAL ADMINISTRATION OF A SINGLE 15 MG QUAZEPAM CAPSWE

Subject Block Samoling Times {hr opostdose)
No. 0-4 4-8 £8.12 12-24 24--48

1

6 ;--n-—'

* NDasnot detectable or below the confidence limit of
sssay.

Deta recorded in Schering Notebook No. ‘ ptqe'

SCHERING CORPORATION

*agl
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Acsorptior, Distribution, Metabolism, and Excretion Stucy in Normal Male
voiunteers.

Objective:

To investigate the absorption, distribution, metabolism and excretion of
quazepam following a single oral dose of 14C - quazepam.

Investigator/lnstitution:

Miquel A. Zinny, M.D.

Study Design:

Six adult male volunteers, 20-32 years of age, completed this study.
Good health was ascertained by medical history, physical examination, EKG
and routire laboratory tests (nematology, blood chemistries, and

urinalysis).

Each subject recelved a single oral 25 mg dose of 14C - quazepam in
solution form. Blood samples were collected prior to and at 0.5, 1, 1.5,
2, 3, 4, 6, 8, 12, 18, 24, 48, 72, 96 and 120 hours after drug
administration. Urine was collected just prior to drug administration
and then in block samples at 0-12, 12-24, 24-48, 48-72, 72-956 and 96-120
hours after dosing. Feces was also collected prior to drug adminstration
and then up to 120 hours after dosing.

All biological specimens were analyzed for total radioactivity by liquid
scintillation spectrometry. Plasma samples were analyzed for quazepam
and two pharmacocologically active metabolites, 2-oxogquazepam and
N-desalkylflurzepam by CLC methods. Plasma samples were analyzed for
quazepam and two pharmacologically active metabolites, 2-oxoquazepam and
N-desalkylflurzepam by GLC methods. Plasma and urine samples were
analyzed by TLC for the metabolic profile.

Results:

Plasma levels were subjected to pharmacokinetic analysis using
2-compartment open model with first-crder absorption/formation kinetics.

Total Racdioactivity

kg = 2.2 br-}
Cmax = J24.6 ng-equiv/ml

Tmax = 1.8 hours
ty,/2 alpha = 1.9 hours
ty1/2 beta 75.6 hours

AUCG-1Zz0 = 11402.5 bT - ng/ml
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The AUC (120 hr) was 714.55 ng-hr/ml or 94% of AUCjnfinity. This
suggests that the elimipation of 3ch 161341 is essentially completed by

120 hr.

Quazepam

!
(o

= J.

WO+ W
T
Lo ]

Ka
Cmax 4.9 ng/ml
Tmax hours

+ 0.3

ty1/2 alph
t1/2 beta .3+ 10.7 hours

—————— p—

AUCQ-120 = 714.6 * 06.3 hr.-ng/ml

L]

- -0

5l+

nunl+ O
- B

Following drug administration, the formation of 2-oxoquazepam (Sch
15725) is rapid, as indicated by the large km (2.19 hr-1) and the
short Tpax (1.6 hr) values. Its elimination is essentially
completed by 120 hr, since AUC (120 hr) 1is 93% AUCinfinity-

2 - Oxoquazepam

Cmax 5.6 st 15.6 ng/ml

Tmax 1.6 + 0.5 hours

t1,2 alpha = 2.9 + 1.2 hours

ty/7 beta = 40.2 + 10.2 hours
AUCp.120 = 38.3 + 106.5 hT ~ ng/ml

The data pertaining to N-desalkylflurazepam were best fitted by a
triexponential equation. The ratio of formation of this metabolite is
fairly slow as indicated Dy its small kq (0.80 hy-1) and longer

Tmax (14.0 hr) values. The AUC (120 hr) is 68% of AUC (infinity) which
suggests that about 20% of this metabolite remains to be excretea from
the body after 120 hr. '

N - desalkylflurazepam

kg = 0.8 +0.3hr 1

Cmax = £0.9 hat 13.7 ﬂg/ml

Tmax = 14 + 7.9 hours

t1/2 alpha =27.8 + 8.0 hours

t1/2 teta = €9.5 + 19.6 houls
AUCG-120 = 2323.5 + 116.8 hr-ng/ml

Conclusicn/Discussion:
Following oral acministration of l4¢ - quazepam in solution form, the

crug is rapialy and extersively absorbed, distrituted, metabolized and
slowly excreted in the urine and feces.
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capsuie vs 1%4C iateleo quazepsm in sclution, the magnituce of the

Cmax 's and AUC's were aramaticaily higner when sclution was
acministered. This finding was discusseg curing a recent telephone
conversation with Or. Richardg Gural, Project Monitor ang Director of
Clinical Orug Metabolism. It seems that this unigue sciution contains
sufficient alcohol and propylene glycol to solubilize quazepam anc allow
for this substantia} increase in rate and extent of aborption. (Tmax.
was 1.5 hours rather than approximately 2.5 hours as observed for the
other oral forms although inter-subject variability was large).

Tre metabolic pathway following administratior of quazeoam (Figure II
follows) is common to other benzodiazepines. (Dut: ~ faows T-v).

Study 3 QBN . Previously reported as document no. P-4704,
(August 1580).

Comparative Bioavailability of Quazepam in Normal Male volunteers:
Three-way Crossover Design.

Objective:

To compare the bicavailability and bicequivalency of quazepam following
single oral 15 mg doses in capsule (used in clinical efficacy trials),
tablet (intended for marketing), and suspension fomm.

Investigator/Institution:

Joha J. Hanigan, M.D.

Study Oesign:

Twelve adult‘males, 20-39 years of age, completed this study. Good

health was ascertained by medical history, physical examination, EKG and
routine clinical laboratories (hematology, blood chemistries, and
urinalysis).

In a three-way rardomized cross-over fashion, each subject received a
single oral 15 mg dose cf quazepam either as a capsule (FMR No. 4

Batch No. 10523-132), tablet (FMR No. MW Satch No. 10392-127), or
suspension (FMR No. YRl 8atch No. 11194-42)(methylcellulose base).
A four week washout priod separated the phases. B8lood samples were
collected prior to and at 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6, &, 12. 18,
264, 48, 72, 96, 120, la4, 240 and 336 hours (14 days) after drug
administration.

Plasma sanples were assayed by a validated G.C method to determine levels
of quuzepam and two major active metabolites (2-oxoruazepam) and N -
desalkylflurazepam). These plasma levels were used to determine the

la :
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Tzfcr cicsvallaciiity peIismtie © (Cpzxs Tmax 300 ALC) of tne
comocuncs, arc slasms levels of N-ceszlkylfliurazepam were usad tC
getermine only AUC for that compounc.

Cata Analysis:

The power to cetect a 20% difference (alpha = 0.05) in biocavailability
among the formulations was low (less than or equal to 0.35) for all three
compounds, mainly due to large jnter-subject variations in plasma levels
at many time points; this is often seen with compounds which undergo
rapid, extensive, and complex metabolism.

All data were subjected to a cross-over ANOVA extracting effects due to
treatment, subject, and phase. These data are founa in the following
tables (MI-VIII). This anlysis showed that there were no significant
differences (p = 0.05) among the three formulations, except for the first
2 hours following drug administrations. During that time, the mean
plasma levels were higher for the suspension and.lowest for the capsule
as expected since absorption is faster from supsension formulations than
fr. .nlid dosage forms. There were no significant differences among the
thre. formulations with respect to AUC or between quazepam and
2-oxoquazepam with respect to Cpax.

Conclusion:
The results of this study demonstrate that following single oral doses,

the three formulations (capsule, tablet, and suspension), each containing
15 mg of quazepam, are biocequivalent.

Study & ..

Dose Proportionality Study of Quazepam in Normal Male volunteers: Three
Way Crossover Design.

Objective:

To evaluate the dose proportionality of quazepam administered in tablet
dosage for at single doses of 7.5, 15, and 30 mg.

Invastigator/Institution:

Jules Kann, M.D., Ph.D.

Study Design:

Twelve adult male volunteers, 15-35 years of age, completed this study.
Good health was ascertained by medical history, physical examination,
EKG, anc routire laboratory tests (hematology, blood chemistries, and
urinalysis).




TASLE 3

Pharsacokinecic Parspecers of Sch 16134 in Normal Male Voluntasr

Pollowing & Single Oral Adzinistracica of 25 mg l4Ce=Sch 16134 in Solution

Sub iect No.

Parameter? 1 2 3 & 3 ] Memn 2 SD_
l. 3.719 = 3..8
‘13 0.18 = G.05
!.1 0.2-2 + 0,02
‘21 0.01%: 0.009
v | 2.22: 0.7
’ : - |

‘Iu 0.40 + Q.03
s ~ 02: 0,07
8 0.019+ 0.005
t,’(l.) 0.37 = 0.30
‘5“‘\ 1.70 = 0.28
e |590.83 = 176.58
AUC(120 hr) ' _ 714.5% = 206.29
AUC(=) ' . 799.58 = 219.93
c 148.02 = 64.94

§
- .50 = 0O,

Tm - 1.50 45

* Definitions amd units of pharzacokinecic psradeters are given in Table 1.

Data recorded ia Schering Nocebook !Io.“ p. 14

SCHERING-PLOUGH RESEARCH DIVISION
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TARLE 3

Pharmacokinetic Paramacers of Sch 15725 in Normsl Male Voluateers
Yollowing a Single Oral Administracion of 25 ng 1%coSch 16134 in Solucion

Sub ject No.

Parameter® v 2 3 6 55 6 + sD

A ' 2 . 1.83
A 28.78
4 150.08
‘u i 1. 39
e 9.11
8 0.008
& (k) 0.33
t§(n) 1.24
t, (8) . phdr SR Sl 10.16
ADC(120 br) ' 106. 51
AUC(w) £ 106,74
cu.x 13.63
LI 0.49

* Definitions sad units of pharmacekinetic parameters are given in Table 1.

Data recordsd in Schering Notsbook h'w
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TABLE 7
Pharmacokinetic Parameters of Sch 17514 in ¥ormal Male Volunceers
Following & Single Oral adminiscration of 25 ng 1%C-Sch ‘16134 in Solucion
Sub jece Na,
Parsmetarw 1 2 3 [ Meanr + SD
‘1 20.03 =+ 38.76
A 35.01 = 32,13
‘3 45.28 + 14.06
‘. = ; 0.30 -‘- 0.30
™ 0.027+ g.00%
8 0.011= 0.002
t,,(l.) 0.%1 =+ 0.29
t&(a). e 37,80 = 3.00
£, (8) 69.66 + 19.59
ADC(120 hye) 3323.45 =1116.79
ADCC=) 4907.99 21263.29
€ s 40,94 & 13.7%
Toax 14.00 = 7.9

e ﬁ__‘__/

* Definicions aad umics of pharmacokinecic paramecers are given iz Table 1.

Data re orded in Schering Notsbook No.'m
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TABLE 8
MEAN PLASMA LEVELS, S8I0AVAILABILITY/BICEQUIVALENCY PARAMETERS, AND

STATISTICAL COMPARISONS OF QUAZEPAM

FOLLOWING ADMINISTRATION OF A

SINGLE 15 MG DOSE OF QUAZEPAM IN CAPSWLE, TASLET, AND SUSPENSION FORMS

Page’

Al

siG
SIC

SIG
SIG

SIC
NS

Masn (% CY)
Parsmater Statistical
Plasma Levels (ng/ul) Trestments _._Comparison?
Time (hr) 8 C A:B 8:C
o 0.0 0.0 0.0 NS NS
0.25 0.0 0.0 1.0 ( 91) NS s1G
0.3 0.2 (149) 1.9 (119) 7.2 ( 68) NS S1G
o 0.75 1.2(7 8.9 (119) 16.3 ( 72) SI1G NS
1 2.5 { 54) 12.0 (111) 16.4 ( 66) SIG NS
1.9 6.9 { 67) 1.8 ( 64) 16.1 ( 52) SIG NS
2 9.7 { 5T) 15.8 ( 61) 17.7 ( 64) SIC NS
3 13.7 ( 57) 17.5 ( a9) 18,2 ( 49) NS NS
. 11.5 ( 45) 13.2 ( 34) 11.2 ( 41) NS NS
6 9.5 ( 49) 8.7 ( 31) 6.5(35) N NS
] 6.9 ( 40) 5.8 { 36) 8.7 ( a4) NS NS
12 3.6 ( 38) 3.5 ( 28) 3.1 ( %8) NS NS
18 2.5 ( $3) 2.3 ( 39) 2.1 ( a7) NS NS
28 1.8 ( %) 1.7 { 3% 1.5 ( 37) NS NS
a8 0.9 ( 62) 0.8 ( 4a) 0.7 ( 66) NS NS
1 0.5 (119) 0.8 ( %) 0.3 (112) NS NS
% g.2 (193 0.2 (153) 0.2 (183) NS NS
120 6.1 (237 0.1 (186) 0.1 (366) NS NS
144 0.1 (234) 0.1 (386) 0.0 NS NS
280 0.0 0.9 0.0 NS NS
336 0.0 0.0 0.0 NS NS
Casx (ng/al) 5.6 (85) 2.9 (a7) 0.8 (6) N8
Tmax (hr) 3.3 ( 44) 2.5 ( $7) 1.6 ( &} NS NS
AUC (hr x ng/ml) 191.3 ( 48) 195.3 ( 37) 171.1 { &7) NS NS

¢ Pairwise comparisans of treatments, whe

5IG=significant difference ot p<.09%.

Treatments:

)
Azcaosuls, Bztablet, and C=suyspension.
SCHERING CORPORATION

BL OOMFIELC. NEW JERSEY 27003

re NSznonsignificart difference at p2.0% and
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TABLE 9

MEAN PLASHA LEVELS, BIOAVAILABILITY/BIE!}UIVALDC? PARAMETERS, AND
STATISTICAL COMPARISONS OF 2-0X0QUAZEPAM FOLLOWING AOMINISTRATION OF A

1.4 v
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SINGLE 15 MG 00T OF QUAZEPM IN CAPSULE, TABLET, AND SUSPENSION FORMS
. Meen (% CV)
parameter . Stetistical
Plasma Levels (ng/al) Trestments o Comparison®
Time (hr) - A B C A:8 8:C AsC
0 0.0 0.0 0.0 NS NS NS
0.5 6.0 0.0 0.0 NS NS NS
0.9 0.0 0.» (150) 3.2 ( 61) NS SIG siC
0.75 0.5 (106) 3.4 (130) 6.7 ( 36) SIG SIG siG
1 1.6 ( ) 8.9 (110) 7.9 ( 53) SIG NS sIiG
1.3 3.5 { 57) 6.6 ( 77) 8.2 ( ¥%) sSit NS S1G
2 s.0 ( 55) 7.8 ( %) 8.8 ( 48) siG NS S1G
3 7.4 { 63} 10.2 ( 45} 8.2 ( 37) S1G NS NS
[ § 7.1 ( 52) 8.7 ( 36) 7.2 ( 33) NS NS NS
6 6.0 ( 86) 6.0 ( 31) aa(32) N NS
8 4.6 ( 87) 4.6 ( 2N 3.7 ( 34} NS NS NS
12 2.7 ( 33) 3.0 ( 21) 2.5 ( 39) NS NS NS
18 2.0 ( 28) 2.0 ( 1%) 1.7 ( 36) NS NS NS
2 1.5 ( 39) 1.6 ( 19) Ly N NSNS
48 0.6 ( 55) 0.8 ( 39} 0.5 { 88) NS NS NS
72 Q.1 (190) g.1 (189%) 0.2 (167) NS NS NS
96 0.1 (346) 0.1 (23%) 0.2 (251) NS NS NS
120 0.0 e oz @e N e «s
144 0.0 0.0 Q.0 NS NS NS
200 0.0 6.0 2.0 s N
33 0.0 0.0 0.0 NS NS NS
Casx (ng/ml) 8.5 ( 52) 11.8 ( 43) 10.3 ( 37) NS NS NS
Toax (hr) 4.0 ( 38) 2.6 { 3N 1.8 ( 9%6) SiG NS 51G
auC (hr x rg/al) 1e.e ( 31 1383 (2D 122.1 (89) NS - NS NS
e Pairwiss COmpDSrisors of treatments, where N‘_a':nonsiqnificart diffesrence & p_>_.05 and
51Gzsignificant dgifference at p<.05%. ¢
Treatments: Azcapsulse, g=tablet, and Casuspension.
sack
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TABLE 10

MEAN PLASHA LEVELS, AUC, AND STATISTICAL COMPARISONS OF N-OESALKYLF LURAZEPAM
FOLLOWING AOMINISTRATION OF A SINGLE 15 MG DOSE OF QUAZEPAN '
IN CAPSIRE, TABLET, AND SUSPENSION FORNS

Maan (% CV)
Parameter . Statistical
- Plasma Levels (ng/al) Trestments Comoarison®

_ Time Sl'll'} A ) C A:B 8:C AzC
) 0.0 . 0.0 0.0 XS NS NS

. 0.0 0.1 (346) 0.3 (346) NS NS NS
0.9 0.2 (346) 0.5 (181) 2.1 (106) NS siG sit
0.73 1.2 (173) 2.1 (146) 5.5 ( A5) NS S1G SIC
1 2.7 {165) a.h (116) 7.3 ( 37) NS NS SIt

1.9 2.8 (137) 6.7 ( 81) 10.3 ( 50) NS NS Sl

) 2 7.9 (130 10.1 ( 88) s () KN

3 13.1 (118) <3.8 ( 62) 15.6 ( 44} NS NS NS

3 15.8 (113) 16.0- &1} 17.1 ( 46) NS NS NS

é 19.1 ( 93) 17.7 ( 54) 18,5 ( 48) NS NS NS

8 19.1 ( 76) 17.5 ( 81) 17.8 ( 42) NS NS NS

12 19.0 ( 67) 17.3 ( 37) 18.5 ( &1) NS NS NE

18 16.6 ( 57) - 1%.6 (3N 15.7 ¢ 3%5) NS [ N

n 15.2 ( 50} 16.3 ( 3%) 16.3 ( 38) N NS N

48 13.5 ( 32) 16.8 ( 28) 18,2 ¢ 29} NS NS N

n 10.8 ( 33) 11.9 ( 38) 12.8 ( 45) NS NS N

96 8.5 { 36) 9.5 ( 27) 9.0 (27} ] NS N

120 6.8 ( 33) 7.7 { 38} 7.1 ( 3N NS NS \

184 s.2 ( 8a) - 6.0 ( 31 6.0 { 36) NS NS .

260 2.8 (101} 2.3 (102) 2.9 ( 53) NS NS )

336 1.3 (168) 1.3 (118) 1.3 (130) NS NS
AUC (hr x ng/el) 2121.4 ( 29) 2286.,0 ( 29} 2371.2 ( 2%) NS

e pairwise compari-re of trestments, whers \Sznonsignificant difference at p>.05 and
glGssignificant differsnce & p<.05.

3 Treatments:

scapsule, fztablet, and Czsuspension.
[}

SCHERING CORPORATION ,aGE

BLOOMFIELD. NEW JERSEY ¢7003
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following a 10 hour fast and using a 26
Cay washcut between treatment phases. Blood samples were collecteo prior
to and at 0.5, l, 1.5, 2, 31 4, 6: 81 12! 16! 2“: 48, 72; 96, 1‘“‘0 1921
ano 240 hours after drug aoministration. Flasma samples were assayed by
GC for levels of guazepam and its major metabolites, 2-oxoquazepam and
N-desalkylflurazegam.

Results:

Plasma levels of quazepam and 2-0xoquazepam were used to determine the
major bioavailability parameters (Cmax, Tmax, and AUC) for both
compounds; plasma icvels of N-desalkylflurazepam were used to determine
only AUC for that compourd since there is a plateauing of the
N-desalkylflurazepam plasma levels from approximately & to 48 hours.
These data are summarized in the following tables (IX-XI). The AUC/dase
relationships were then subjected to regression analysis to evaluate dose
proportionality between the three treatments. Regression analyses
revealec excellent linear relationships between mean AUC and dose for all
three compounds (r greater than 0.99).

Conclusion:

from the results of this study, it can be concluded that the 15, and

mg tablets of quazepam, when administered as single doses, are dose
proportional since dose proportionality was established for quazepam and
its two major active plasma metabolites.

Study 5
Pharmacokinetics of Quazepam in Healthy Geriatric volunteers

Objectives:

To determine the pharmacokinetics of quazepam and its major active plasma
metabolites (2-oxoquazepam and N-desalkylflurazepam) in healthy geriatric
subjects

To determine if the pharmacokinetics differ from those previously
obtained in young adult volunteers.

Investigator/Institution:

Miguel A. Zipny, M.D.
. Y

Study Design:
Twelve geriatric volunteers (six males and six females), €5-77 years of
age, completed this stuoy. Good health was ascertaineg through medical

J“ :“-u..
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TABLE 6

MEAN PLASMA CONCENTRATIONS AND BICAVAILABILITY PARAMETERS OF QUAZEPAM
FOLLOWING SINGLE-OGSE ADMINISTRATIONS or gh 13, A @G TABLETS

Mean (= cﬂ _
. " Purametsr

- Plasms Lsvels (ng/ml) Trestments
Iime (hr) __1Seq

| 0 0.0
. 0.5 1.0° (150)
1 7.2 (10%)
1.3 1.9 (87

2 13.4 (&%),

3 17.9 ( a8)
s 15.2 ( 46)
6 10.1 ( 38)
8 7.4 (31)
12 s.0 (3
16 3.7 (3N
2 2.6 ( 5Y)
48 1.2 ( 53)
T 0.9 ( 56)
9% 0.6* { 73)
124 0.3 (112)

192 0.0

260 0.0
Canx (ng/al)  19.3 ( 89)
Toax (he) 2.8 ( 28)
A (hr x ng/ml) 71,1 ( 18)

Page @

e Data wsed in the calculation of this nmean value contained values below
the assay sensitivity limit of 0.75 hg/ml.

i’




TABLE 7
MEMN PLASMA CONCENTRATIONS AND BIGAVAILABILITY PARAMETERS OF 2-OXOQUAZEPAM FOLLOWING
SINGLE-DOSE ACHINISTRATIONS OF @ND 15, ANOGPNG QUAZEPAM TABLETS

Mean (% CV)
Pareneter
s o Plasma Levels (ng/al) T reatments
1ime (hr) 15 m

0 0.0
0.5 0.4¢ ( 88)
' 1 2.7% ( 91)
1.5 4.8% ( 61)
4 5.3 (s2)
3 8.2 (3%
4 7.4 (37)
& %S (27}
) 4,4 (1)
12 3.2 (20)
16 2.4 (20}
. 1.8 (1)
L g.9* ( 27}
7 S _ 0.7* ( 50)
96 . 8.5 { 84)
184 0.2 (taa)

192 0.0

240 0.0
Casx (ng/mul) 8.4 (33
Taax (hr) 3.8 (23)
AU {hr x ng/ml) 169.4 ( 27)

* Data wed in the calculation of this sean value contained values
balow the assey senpitivity limit of 0.75 ng/mi.

SCHERING CORPORATION
ALOOMFIELD, NEW JEASEY 07003
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STUDY NO. <iEEREEI

TABLE 8

MEAN PLASMA CONCENTRATIONS AMD AL OF N-DESALKYLFLURAZEPAM FOLLOWING

SINGLE-DOSE ADMINISTRATIONS OF Wk 15, ANO MG QUAZEPAM TABLETS

Meen (% CY)
Parameter
Plasss Levels (ng/ul) . Trestments
Time (hr) ) 15 mg
(¢ g.4* (129)
0.5 0.9 ( %4)
] 3.2 ( 96)
1.9 5.9 ( 88}
r 4 6.7 ( 81)
3 1.2 ( 46)
s 12.5 ( 84)
6 18.6 ( &7)
] 15,5 ( 48)
17 15.8 ( 39)
16 16.8 ( &a)
24 15.0 { 39)
48 18.9 (42)
72 13.9 ( 3%)
96 11.4 ( 39)
104 | 8.1 ( 30)
192 5.5 ( 28)
260 a.3 ( 32)
AUC (nr x ng/ml) 23717.0 ( 3%)

* Data wsed in the calculatian of this mean velue contained valuew below

the assay senaitivity limit of 1.5 ng/ml.

SCHERING CORPORATION
T MMASIELD, NEW JERSEY 07003
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tory, porvsical examination; £KG, anc routine laborztory t2sts
‘ematcisgy, Siooc chnemistries, ang urinaiysis).

U?

-.
{ =
\

In an cpcn - label fashion, each subject receivea a single oral 15 mg
tzblet (FM? No. /MMM cf quazepam. Blood samples were collectea
prior to anc at 1, 2, 4, 8, 12, 16, 24, 48, 72, 120, 168, 240, 336, 408,
504, 576 and 672 hours (28 days) after drug administration.

Plasma samples were assayed by GC to determine levels of quazepam,
2-pxoquazepam, and N-desalkylflurazepam. Plasma levels of quazepam and
2-oxoquazepam were used to determine the major bicavailability parameters
(Cmax, Tmax, and AUC) for both compounds; plasma levels of
N-desalkylflurazepam were used to determine only AUC for that compound.
All data were then subjected to pharmacokiretic analysis using a
two-compartment oper model with lst order absorption/formation kinetics.

Results:

Following oral administration, the drug was rapidly absorbed (kg = 1.1
hr-1) with a Cmax of 29.3 ng/ml at 2.7 hours (Tmax). The drug was
extensively distributed and/or metabolized as indicated by a Vp of 6.4
liter/kg.

The disposition half-lives of quazepam in geriatrics (tl/Zal ha = 3.5
hours, ti/2peta = 53.3 hours) were only slightly greater and total body
clearance (595 ml/min) was comparable to values observed in young adult
subjects.

The formation of 2-oxo§uazepam was gapl k@ 1.1 hr. -1) with a
Cmax Of 14.5 ng/ml at 3 hours (Tpax The disposition half-life

«inetics t3/7alph 4.21 hours, t)/2beta = 43.08 hours were
comparable to tﬁose of the parent drug.

The Cmax of N-desalkylflurazepam (range @ todf® ng/ml) exhibited a
plateau from four to 120 hours and the eiimination half-life (t)/2peta)
was 189.7 hours, which was much longer than that of its precursor, 2 -
oxoquazepam, and about twice that observed in young adults.

These results are summarized in the following table (XII).

Conclusion:

“ollowing single-dose oral administration of a 15 mg quazepam tablet to
geriatric subjects, the drug is rapidly absorbed and is extensively
distributed and/or metabolized. Pharmacokinetics of the rapidly formed
quazepam metabolite, 2-oxoquazepam, are comparable to the parent drug,
but the 2limination half-life of N-desalkylflurazepam was much longer
than that of its precursor, 2-oxoquazepam.

¢
The pharmacokinetic parameters of guazepem and 2 - oxoquazpam in
geriatrics were comparable to those observed in young adult subjects but
the t)/onetsz 0f N-desalkylflurazepam was much longer than the
corresponding elimipation half-life in young adults.

R,
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STUDY NO. <ZIRRNNNANR

TABLE §

MEAN® (N210) PLASMA LEVELS, BIDAVAILASILITY PARAMETERS, AND PHARMACOKINETIC PARAMETERS
OF QUAZEPAM AND ITS MAJOR ACTIVE PLASMA METABOLITES FILLOWING SINGLE ORAL
ADMINISTRATION OF A 15 MG QUATEPAM TASLET (N HEALTHY GERIATRIC SUBJECTS

Parsmeter
Plesma Lavels (ng/ul) Mean (% CY)
Tise (he) Quszepan 2-gxoguazepam N-desalkylFlurazepen
o 0 0 0
1 19.0 ( 65) 8.1 ( 69) a.1 (TN
2 269 (34) 13.1 (&) 7.7 ( %6)
4 17.8 (39) 10.5 ( 42) 10.5 ( a7}
8 10.5 { 47) 6.4 ( 29) 1.4 (39
172 7.8 ( 52) 4.6 () 10.7 ( 33)
16 $.7 ( AS) 3.4 (22) 11.2 ( 26)
. 24 a6 ( 66) 2.7 (39) 1.6 (23
48 2.3 (%% 1.5 ( 34)e 13.1 (12)
n 1.5 ( 45) 0.8 ( 72)* 12,8 ( 22)
120 0.9 ( 87)e 0.4 (104)° 1.5 (21)
168 0.5 (116)* 0.2 (167)° 9.3 ( 38}
200 0.3 (17%) 0.1 (21a)* 6.1 ( 46)
33 a.t (300)+ 0 5.5 ( &1}
ags a g .0 ( 6a)e
S04 ] | 3.8 ( 7N
576 e a 2.1 { 93)°
672 0 g 1.8 (106)°
Casx {ng/ml) 3.3 () 6.5 ( 38) ~—
Tasx (hr) 2.7 ( 718) 3.0 ( 85) —
AUC (hr x ng/ml) 509.6 ( S0) 275.1 { a1) 4075.0 ( 32)
t;‘kn (hr) 0.81 ( 60) - —_
qiln (hr) - 0.83 ( 65) 0.60 ( 60)
tq,icx {he) 3.5 (102) 4,2 (122) 40,3 (114)
4.8 {(hr) $3.3 ( 74} 83.1 ( 65) 189.7 ( $3)
Vp (liter/'q) 6.8 ( 50) - -
L (ml/min) 594.7 ( a4§) - —

Paga @

* Individual data at these time

limits.

SCHERING CORPQORATION

points cdntained values below a9say sensitivif
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teaZy-Stzte Evalustion of Quazepam in Healthy Acult Male volunteers.

m

Cbjective:
To investigate the steady state plasma levels and evaluate the

steady-state pharmacokinetics of quazepam and its major active plasma
metabolites, 2-oxoquazepam and N-desalkyflurazepam. (multiple cose).

Investigator/Institution:

A}bggt Cohen, M.D.

)

+ . -l\" 4

Study Design:

Twelve healthy adult male volunteers, 19-39 years of age, were
empanelled, eleven of whom completed the study. Good health was
ascertained through medical history, physical examination, EKG and
routine laboratory tests (hematoclogy, blood chemistries, and urinalysis).

Each subject received one (1) 15 mg, quazepam tatlet (FMR No.JNENENEREN
Batch No. 12071-97) once every 24 hours for 14 days. Blood samples were
collected prior to and at 1, 2, 3, 4, 6, 10, 16, and 24 hours following
dgrug administrations on days 1, 7, 8, 13, and 14. 0On days 4 ang 11,
blood samples were collecied at 0, 4, 16, and 24 hours. Additional blood
samples were collected at 36, 43, 72, 96, 120, 216, and 312 hours
following day 14 of dosing.

Plasma samples were analyzed by GC to determine levels of quazepam and
its major active metabolites . Plasma levels of quazepam ad
2-0xoquazepam were used to determine the bioavailability parameters
Cmax, Tmax, and AUC for both compounds; plasma levels of
N-desalkylflurazepam were used to determine only AUC for that compound.
All cdata were subjected to pharmacokinetic analysis using a
two-compartment npen model with first - order absorption/formation
kinetics for quazepam and 2-0oxoquazepam.

Results:

Quazepam was rapidly absorted following oral administration with a t;/;
kg of 1.1 hours. The disposition kinetics showed that there was a

rapic initial distribution phase with & half-life of 1.9 hours
(tl/zalpha) followed by a slower elimination phase with a half-life of
40.8 hours (t)/opety). Steady-state of quazepam was reached by the
seventh dose %as precdicted from previously attained single dose data) and
plasma levels were not appreciably higher than those observed following
the first dose.




U' -10- \.)

2-Cxcouazenam was formeo ragicly from cuazepam (ty/okq = 1.2 meours),
arc the ciscosition xinetics (t1/2 szlpha = 2.0 rouls , t)/7rary =

42,1 hours) were comparable to thosg€ 6T the parent drug. SUEECy-state
was also reachea by the seventh dose and plasma levels were not
appreciably higher than those observed following the first cose.

N-desalkylflurazepam was formed rapidly from Z-oxoquazepam and eliminatea
slowly with half-life (t1/2beta) of 75 hours. Steady-state of
N-desalkylflurazepam was reached by the 13th dose and plasma levels were
appreciably greater than those observed after the first dose. Since the
half-~life of this metabolite is three times greater than the dosing
interval, the higher steady-state levels were not unexpected.

Data from this study are summarized in the following tables (XIII-XVI).
Conclusions:

Following daily oral administration of a 15 mg quazepam tablet,
steady-state levels of quazepam and 2-oxoquazepam are reached by the
seventh dose and the steady-state of N-desalkylflurazepam is reached by
the 13th dose. The steady-state levels of N-desalkylflurzepam were about
fivefold higher than those observed after the first dose. This is

similar to what has been observed for the N-desalkyl metabolites of
diazepam, flurazepam, and medazepam.

' Steady-state pharmacokinetics of these compounds can be accurately

predicted from plasma levels attained from single-dose administration of
Quazepam.

Study 7 IR

Effect of Sleep on the Disposition Characteristics of Quazepam.
Objective:

To determmine the effect of sleep on the pharmacokinetics af quazepam.

Investigator/Institution:

Elwood Buchman, M.0.

Study Design:

Twelve adult male volunteers, 19-36 years of age, completed this study.
Good health was ascertained through medical history, physical
examination, EKG, and routine laboratory tests (hematclogy, blood
chemistries, and urinalysis).

In a two-way cross-over, open-label fashion, each subject received one 15
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Plasma Levela (ng/ml)

Dimo (hr)

0.0
1.0
2.2
3.0
4.0
6.0
10.0
16.0
4.0
36.0
48.0
72.0
96.0
120.0

Cmoax (ng/wl)
Imax {hr)
AUC] (he x ng/al)

TADLE &

DAILY ADHINISIRATION OF A 15 NG QUAZEPAM TABLET FOR 4 DAYS

HEAN (N211) PLASHA CONCENTRATIONS, CMAX, THAX, AND AUCJ OF QUATEPAM FOLLOWING

Mesn (% CV)

g 1 Doy 4 Pav ] Duy 8 Day 11 Day 13 Doy 14
0.0 2.6 () 6.1 {62) %.7 (43) 4.2 {49) 6.4 (61) $.0 (63)
14.8 (5%) 12.8 (60) 18.3 (63) 18.3 (63} 17.6 (&6)
26.6 (8)) 20.8 (36) 23.0 (4a) 34,7 (49) 20,1 (81)
25.2 (63} 2%.4 (33) 26.% (42) 22.7 (56) 25.) (55)
18.3 (%) 10.3 (38) 22.8 (36) 22.2 (47) 25.6 (36) 17.4 (62) 20.1 (59)
10.4 (A1) 15.6 (40) 14,5 (40) 13.2 (81) 13.7 (63)
5.4 (49) 4.6 (5)) 9.4 (52) 9.9 (62) 8.6 (68)
3.6 {32) 2.8 (38) 9.1 (51) 7.6 {49) 9.2 (48} 1.9 (6A) 4.8 (65)
2.1 (38) 2.8 (52) 5.7 (AS) 5.3 (48) 9.3 (52) $.0 (6)) 5.0 (63)
5.1 (M)
A.4 (57)
3.3 (A
2.7 (&%)
2.4 ()
3.9 (12) 26.8 (28) 29.0 {.1) 34,9 (48) 19.6 {57)
2.5 (271) 1.7 (28) 2.6 (39) 1.9 )6) 2.2 (28)
273.0 (At) 268.9 (AD) 269.3 (36) 255.3 (61)

185.4 (MY)
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Plasma Lovala (ng/ml}

Timg {hr)

6.0
1.0
2.0
1.0
4.9
6.0
10.0
16.0
4.0
36.0
48,0
72.0
96.0
120.0

Crnox {ng/ml)
lman (hr)
AUC ] (hr x ng/al)

TABLE 6

DAILY ADMINISTRATION OF A 15 MG QUAZEPAM TABLET FOR 14 DAYS

HEAN (Nz11) PLASHA CONCENTRATIONS, CHAX, THAX, AND BHM OF QUAZEFAM FOLLOWING

Moon (X CV)

fay 1 Day 4 Day 7 Duy 8 Day 1 Day 1)
4.0 2.6 (74) 6.2 (62) 5.7 {45) 6.2 (49) 6.4 (61)
14.8 (53%) 12.8 (6D) 18,3 (63) 18.3 (6))
26.6 (63) 20,8 (36) 25.0 (44) .7 (49)
25.2 (63) 25.4 (33) 25.5 (a2) 22,7 (56)
18.3 (%6) 10.) (38) 22.6 (36) 22,2 (47) 25.4 (36) 17.4 (62)
10.* (82) 15.6 (40) 14,9 (a0) 13.2 (61)
5.4 (49) 8.6 (53) 9.4 {52) 9.9 (61)
3.6 (32) 2.8 (38) 9.1 (%1) 7.6 (49) 9.2 (48) 1.9 (6A)
2.1 (38) 2.8 (52) 5.7 (4%5) 5.3 (48) 9.3 (52) $.0 (63)
30,% (72) 26.8 (28) 29.0 {AG) 3.9 (48)
2.% (27) 2.7 (28) 2.6 (39) 1.9 (36)
273.0 (A1) 268.9 (40) 269.3 (36)

105.4 (AY)

Day 14

5.0 (63)
17.6 {46)
18.1 (&1}
25.3 (56)
20.1 (59)
13.7 (6))

8.4 (68)

6.8 (65)

5.0 (8))

5.1 (13)

4.4 (67)

3.3 (7a)

2,7 (6%)

2.4 (13)

29.6 (57)
2.2 (28)
255.3 (61)
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TABLE 7

*ON AQLLS

MEAN {(N=11) PLASMA CONCENTRATIONS, CHAX, THAX, AND >=nm OF 2-0OXOQUAZEPAM
FOLLOWING DAILY ADMINISTRATION OF A 15 KG QUAZEPAN TABLET FOR 14 DAYS

Hean (X TV) :
“ Parasctor :
! @ Plasma Levels (ny/mi) w
” w 2 Lime (he Day Day 4 Day 7 Day @ Dsy 1 Day 13 Oay 14 :
! £ X
mm 0.9 0.0 3.1 ()9) 4.5 (38) 4.7 (28) 5.3 (21) 5.3 (40) A.1 (48) _L
62 1.0 7.8 ( 69) 7.7 (48) 10,5 (A1) 9.7 (59) 9.0 (36) !
Z 0 2.0 14,2 { 60) 11.9 (38) 14.8 (1)) 19.2 (49) 14.4 (29) \
29 3.0 13.8 ( 50) 35 (21) A9 (26) 1.7 (3} 15.0 (%) !
o8 4.0 1.4 ( 32) 11.2 (22) 13.0 (22) 13.6 (27) 16.0 (27) 13.4 (57) 12.4 (49) ).l
ar 6.0 9.0 ( 27) 9.5 (32) 11,3 (39) 11.9 (52) 9.8 (57) i
_‘MN 10.0 4.2 ( 69) 6.4 (28) 1.2 (24) 7.7 {a5) 6.1 [47) ~ *
oz 16.0 3.7 { %) 5.1 (26) 6.9 (29) 2.8 (97) 9.% (56) 6.8 (49) 6.0 (a7)
8 4.0 5.4 (157) 8.1 (32) 4.7 (28) 4.2 (29) 8.1 (28) 4.1 (48) A.2 (50)
36.0 4.4 (48)
40.0 a.1 (82)
72.0 2.8 (60)
96.0 1.7 (82)
120.0 ) 1.4 (53)
Cmax (ng/ml) 18.2 ( a2) 14.8 (20) 17,27 (35) 20.2 (47) 15.9 (50)
Twax {(hr) 4.5 (14)) 2.9 (28) 3.9 (108) 1.8 (33) 2.5 (21)
~C § (he x 0g/al) 148.1 ( 42) 182.1 (24} 208.1 (39) 183.0 (37)  170.7 (A7)
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TABLE @

HEAN (Nat1) PLASHA CONCENTRATIONS AND !ﬂw VALLES OF N-DESALXYLFLURAZEPAM
FOLLOWING DALY ADMINISTRATION OF A 15 HG QUAZEPAM TABLET FOR 14 DAYS

"ON AQNLS

Moan (X CV)
o Parwaeter
88 Placea Lovels {ng/n1)
..m.m Time (hr) Doy 1 Doy & Oay 7 Day 8 Day 11 Day 13 Day 18
mw 0.0 0.0 59.0 (33) B6.8 (26) 67.9 (33) 7.1 (38) 122.7 (39) 85.3 {37)
mw 1.0 8.2 (49) 99.1 (21} 72.4 (27) 73.0 (A1) 97.1 (a))
z m 2.0 16.5 (a3) 74,2 {20) 16.4 (31) 160.9 (29} 113,6 (43)
e 2.0 20.1 (43) 81.4 (27) 90,5 (29) 151.9 (33) 08.3 (3)
mm 4,0 23,2 (43) 75.0 {24) 85.0 (28} 96,3 (28) 94.5 (36) 129.7 (35) 107.0 (33)
s 9 6.0 23.6 (47) 5.4 (28) 90.1 (28) 125.3 (39) 108.0 (32)
m 10.0 21,4 (34) 3.1 (32) 18.7 (32) 69.2 (39) 86.0 (37)
16.0 26.5 (56) 17.4 (29) 70.2 (24) 79.0 (33) 93.3 (40) 72.8 (4) 93,0 (35)
2.0 19.9 (36) 72,9 (25) 67.9 (33) 7.8 (30) 88.1 (41) 86,3 (37) 15.9 (36)
6.0 11,3 {42)
48.0 98.2 (53)
72.0 69.9 (39)
96.0 64,1 (45)
120.0 58.2 (49)
AUCH (he x ng/al) 479.5 {a2) 1700.0 (27)  1921.7 (30) 2.8 (33) 1.2 (93)
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TABLE 9

MEAN (Ns11) STEADY-STATE PHARMACDKINETIC PARAMETERS OF QUAZEPAM
AND 2-OXOQUAZEPAM FOLLOWING DAILY AOMINISTRATION
OF A 15 MG QUAZEPAM TABLET FOR 14 DAYS

Mean (% CV)
Quazeoam 2 -oxoJusrepan
0.66 (53) -

- © p.62 (26)
0.57 (19 0.36 (25
0.017 (12) 0.017 (13)
1.1 (2N -

- 1.2 (26)
1.9 (28) 2.0 (200
0.8 (18) a3.1  (16)

* Cefinitions ad units are shown in

Appendix 8

(Table 1).
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o¢ tatlet cf cuazepam (FMR Now <GNNMNRS Sztch Nc. 12071-97) eitrer at
~nigrt just oricr tc sleep or in tne morning fellowing a nignt's sli=zzo
with a one-mcnth washout period separating each treatment phase. Blooc
samples were collected before and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12,
1a, 16, 24, 48, 72, 96, ang 120 hours following drug acministration. An
indwelling catheter placed in & large arm vein was used as not to
interfere with sleep during that treatment phase; this proceoure was used
for the collection of blood samples over the first 24~hour period
postdosing.

1
i
~

Plasma samples were analyzed by a GLC method. Plasma levels of quazepam
and 2 - oxogquazepam were used to determine Cpax, Tmaxs and AUC for

both compounds; plasma levels of N-desalkylflurazepam were used to
determine only AUC for that compound.

The plasma quazepam concentrations (Cy) in each subject following a
single oral administration of a 15 mg quazepam tablet in the morning or
just prior to sleep were analyzed by a two-compartment open model with
first-order absorption kinetics. The plasma concentrations of
2-0x0quazepam were analyzed by a triexponential equation, and
pharmacckinetic parameter values of the model equations were estimated by
the NONLIN-2 computer program.

Results:

Following drug administration prior to or after sleep, quazepam was
rapidly absorbed (t1/7kgz = 0.8 hours). The absorption lag time
following nighttime dosing was 1.0 hour as compared to 0.6 hours
following morning administration.

For quazepam, the Cmax, Tmax, and AUC following nighttime dosing were
32.2 ng/ml, 2.6 hr., and 320.2 hr. - ng/ml respectively; following
morning administration, the values were 21.0 ng/ml, 2.5 hr., and 275.6 hr
- ng/ml, respectively. The ty/2alpha and tj/2peta following morning
‘agministration were 2.1 and 25.0 hours, respectively, and after nighttime
dosing were 2.1 and 26.9 hours, respectively.” The TBC for the nighttime
dose (891 ml/min) was about 17% lower than that for the morning dose
(1081 ml/min).

For 2-oxoquazepam, the Cpax, Tmaxs, and AUC values were 13.5 ng/ml,

3.0 hours, and 194.9 hr - ng/ml, respectively, when drug administration
occurred juct prior to sleep and 9.1 ng/ml, 2.5 hours, and 156.8 hr -
ng/ml respectively following morning administration. The tj/o km,
t1/2alphas t1/2beta values of 2-oxoquazepam after the morning dese

were 1.2, 2.7, 27.9 hours, respectively, and 0.9, 3.6 and 25.8 hcurs,
respectively, following the nighttime dose.

For n-desalkylflurazepam, the mean AUC was 2030.0 hr - ng/ml when the
dose was administered prior to sleep and 1468.0 hr - ng/ml following
morning administration. The ty/7neta values were 79.3 and 74.1 hours
following morning and nighttime administration, respectively.

Reliable and meaningful estimates of Cmax, Tmax, and pharmaccokinetic
parameters (other than elimination half-life} for N-gesalkylflurazepam

—
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The data demonstrate that the time of drug administration hao no
appreciablis effect on the pharmacokinetics of the drug ang its
metasbolites, except for the absorption lag time, which was longer
following dosing prior to sleep. The effect of drug acministration time
on gquazepam metabolism appeared to be negligible, since the
metabolite/quazepam AUC or Cmgx ratios did not vary appreciably between
the two times of administration. When druq administration occurred prior
to sleep, there was a somewhat increased drug bioavailability since AUC
and Cmax values were consistenly greater than those values observed
following morning administration.

These results are summarized in the following tables (XVII-XX).
Conclusion:

From the results of this study, it can be concluded that the
pharmacokinetics of quazepam and its maéor active plasma metabolites
(2-oxoquazepam and N-desalkylflurazepam; are not appreciably altered when
a single oral dose of quazepam is administered just prior to sleep or
during the waking hours. Administration of quazepam before sleep,
however, yielded somewirat higher drug bicavailability than the same dose
given in the morning. The Cpgx and AUC for quazepam and 2-oxogquazepam
and the AUC for N-desalkylflurazepam were consistently higher follewing
the nighttime dose.

study 8  SliININED

Secretion of Quazepam in Breast Milk

Objective:

To evaluate the excretion of quazepam and i*s two major active plasma
metabolites (Z2-oxoquazepam and N-desalkylflurazepam) in the breast milk

of lactating females following a single oral dose of quazepam.

Investigator/Institution:

John J. Hanigan, M.D.

Study Design:

Four healthy, nonpregnant lactating female volunteers, 2.-32 ycr o of
age, completed thic study. Good health was ascertained through ae .ical
history, physical examination, €EKG, and routine laboratory tests
(hematology, blood chemistries, and urinalysis, including a pregna~cy
test). Prior to drug sdministration, each subject agreed to indefinitely
stop rursing her infant following the study.
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TABLE 3

MEAN PLASMA LEVELS, CMAX, TMAX, AND ALC OF CUATEFA+ FOLLOWING
SINGLE-DOSE ADMINISTRATION OF A 15 MG QUAZEPAM TABLEY
JIST PRIOR T0 SLEEP AND IN THE MORNING

Mean (X CV)
Paraneter

Plassa Levels {ny/ml) Adrinistration .

Time (hr Prior to Sleso Marning

6.0 0.0 0.0
0.3 0.9* (231) 1.5* (108}
t.0 8.2* (159) 9.7 ( &%)
1.5 19.9 ( 67) 16.1 ( 97)
2.0 22.2* ( 66) 1a.8 { 70)
3.0 2.3 (31) 16.3 ( 48)
' 4.0 5.1 (30 169 (35)
6.0 ) 13.0 ¢ 29 18.2 ( 59)
8.0 1.0 (29) T 8.8 ()
10.0 7.6 (3% 6.8 ( 4a)
12.0 $.4 ( 33) 5.3 ( 82)
w0 a6 ( 37) 4.3 (51)
15.0 4.3 ( 68) a.1 ( &5)
2a.0 _ 2.8 ( 70) 2.9 (5%)
48.0 1.3 ( 54) 1.4% (717}
72.0 g.9* { 75) 0.8* ( 67)
96.0 8.7¢ ( SS) 0.6* { 78)
120.0  0.6% ( 62) 0.6* ( 69}
Cmax {ng/ml) J2.2 ( 30) 1.0 ( 63)
Tuax (hr) 2.6 ( 38) 2.5 ( &4)
AUC (hr x r/al) 320.2 ( 42) 275.6 ( &%)

* Individual data st these ti== points contained vaiues
below assay sensitivity limits,

L]
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TABLE 6

MEAN PLASMA LEVELS, CMAX, TMAX, AND AUC OF 2-0XOQUAZEPAM FOLLOWING
SINGLE-DOSE ADMINISTRATION OF A 15 MG QUAZEPAM TABLET

ST PRICR YO SLEEP AND IN THE MORNING

Meen (% CV)
Parmmetar
Plesna Levels (ng/ml) Acninistration
Time (hr) Prior to Sleep Morning
a.0 | 0.0 0.0
a.5 p.5> ( 85) 0.5 (100)°
1.0 2.4* (136) 3.7* { 69}
1.5 6.8 ( 82) 6.3 ( as5)
2.0 9.0 ( &1) 8.9 ( 59)
3.0 1.6 (29) 8.1 { 38)
4.0 1.4 (22) 7.5 (42)
6.0 8.3 (21) 5.8 { 36}
8.0 7.6 (23) 5.0 ( 28)
10.0 5.8 ( 18) 4.2 { 29)
12.0 4,8 ( 18) 3.4 (28)
18.0 4.2 (19) 3.0 ( 30)
16.0 2.9 (20 2.3 (21
258.0 1.9 (21) 1.8 ( 23)
48.0 g.8* ( aa) 0.9 ( a&5)
72.0 0.6~ ( 3% 0.6* ( 37)
96.0 0.4% { 50) 0.2+ ( 82)
120.0 a.2% (107) 0.2* ( 88)
Cwax (ng/ml) 13.8 ( 2v) 9.1 ( Aa)
Taax (he) 3.0 ( 248) 2.5 ( a0)
AUC (hr x ng/ml) 194.9 ( 17) 1%6.8 ( 2a)

* Individual dsta at these time points conteined values
below assay sensitivity limits.

T
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TABLE 7
MEAN PLASMA LEVELS AND AUC OF N~DESALKYLFLURAZEPAM FOLLOWING
SINGLE=DOSE ADMINISTRATION OF A 15 MG QUAZEPAM TABLET
JUST PRIOR TO SLELP AND IN THE MORNING
Mean (% CY) e~
Parametsye
Plaama Levels (ng/ol) Administration
- Time (hr) Prior to Sleeo Morning

e.0 g.0 0.0
0.5 g.6* (155) 1.1* (97)
1.0 1.6* (101) 2.6 (78)
1.5 4.6 ( 58) 6.1 (81)
2.0 6.2 ( 61) S.6 (57)
5.0 11.7 (39 10.0 (36)
8.0 ta.7 ( 26) 11.6 (34)
' 6.0 16.2 ( 33) 15,6 (33)
8.0 18.4 ( 30) 15.7 (26)
10.0 20.4 ( 25) 14,7 (28)
12,9 21.8 ( 33) 14.6 (29)
14.0 22.7 ( 3%) 16.0 (25)
16.0 23.1 ( 30) 16.4 (26)
24.0 21.8 ( 29) 15.0 (2¢)
48.0 21.0 ( 33) 4.3 (29)
72.0 15.9 ( &a3) 12.0 (33}
96.0 13.1 ( 38) 7.4 (42)
120.0 10.4 ( 38} 8.5 (49)
AUC (hr x ng/ml) 2030.0 ( 32) 1668.0 (28)

* Individuel data st these time points contained values
below assay sensitivity limits,

SCHERING CORPOCRATION 777
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TABLE 8

MEAN PHARMACOKINETIC PARAMETERS OF QUAZEPAN, 2-0XOQUAZEPAM, AND N-DESALKYLFLURAZEPAM
AFTER SINGLE ORAL ADMINISTRATION OF A 15 MG QUAZEPAM TABLET

IN THE MORNING OR JUST PRICR TO SLEEP

Mean (% CV) |
Quazepan tia t .8 ty ka t 78C =
3 ) Py lag | -
! "
Morning 2.1 (52) 25.0 (30) 0.9 (58) G.6 (35) 1081 (A2) ’_,
. - Sleep 2.1 (37) 26.9 (2%) 0.7 (51) 1.0 (49) 891 (35 *’ »
2-oxoquazepsn t‘i“ ‘&5 t;ik- .
. . . ; v
. | =
(]
Marri. 2.7 (32) 27.9 (18) 1.2 (48) — — =
Sleep 3.6 (25} 25.8 (28) - 0.9 {34) -—
N-dssdkyfﬂutazepa t;iB
Hurﬂinq — 79-3 (29) —— . -
Sleep — 75.1 (32) -— - -—

The tya, t. 8, t e, and tjjm are half-lives (hours) cf distribution, elimination,
asorption, and formatiin pheses, respectively; tlnq ia absarption lsg time (hours);
and TBC is total body clearance (mi/minj.

FAGE
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MEAN PHARPMCDKINETIC PARAMETERS o QUAZEP an, Z-OXDWAZEPAH. AND N-OEsALkv LURAZEP 4

NISTRATION of A 1S NG QUAZEPAM TagLer

N ne MORNING m UST PRI 0 s eep

t;‘la t Tac

Nl e —

5.0 (30) 0.9 (s8) 0.6 (35) 1081 (a2)

N-dese! kyllﬂurazem.

26,9 (25) 0.7 (31) 1.0 (a9) 891 (3%}
48 b

——t— —— S ——

27.9 (18) 1.2 (44) - —

25.8 (26) - 0.9 (3a) < —
t;!B

M

73.3 (293 -— -~ -~

The b t;iﬁ. bk

;skn e haif-liven (hours) or diatribution, eliminltim,
s, Tespectively; tlag is absornt jon leg time (hour:};

tsorpticn, ot f
and TBC jg total
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Zach subject received a single-crzl 15 mg quazecam (FMR Nc. 3

Sazch No. 17071-97 tablet). BlooC samples were cellectas oricT tc anc at
1, 2, 3, 4, 6, 8, 12, 24, 36, ana 48 hours after drug acministration.
Breast milk was collected prior to drug administration and then at
intervals of O to 2, 2 to 4, 4 to 6, 6 to 8, B to 12, 12 to 24, 24 to 36
to 48 hours after dosing. Milk from each breast during a collection
interval was pooled. Volumes of breast milk obtained were used to
calculate the total amount of quazepam and its two metabolites that were
excreted through each time point. Breast milk and blood samples were
analyzed by GC methods to determine levels of quazepam and its
metabolites.

A slight modification of the plasma assays of quazepam and 2-oxoquazepam
was necessary to analyze the compounds -in breast milk due to the
interference of milk lipids in the chromatographic procedures.

validation of this analytical method was found adequate with linearity
observed over the concentration range @i} to @ ng/ml, sensitivity to
1.5 ng/ml, and reproducibility within 3.5% (CV) for 5 determinations of 3
concentrations of each of the two compounds.

Results:

Breast milk levels of quazepam were considerably greater than
corresponding plasma levels for the first 12 hours postdosing; for
2-oxoquazepam, this was observed for the first eight hours. Through 48
hours, 11.6 mcqg of quazepam and 4.0 mcg of 2-oxoquazepam were found in
the breast milk, respectively representing only 0.08% and 0.02% of the
agministered quazepam dose.

Breast milk levels of N-desalkylflurazepam were less than one-tenth of
corresponding plasmz levels. Through 48 hours, only 1.0 mcg (0.009% of
the administered quazepam dose) was found in the breast milk.

Plasma and breast milk data are summarized in the following table (XXI).
Conclusions:

There is excretion of gquazepam and its two major active metabolites into
breast milk. Through 48 hours following single 15 mg dose
administration, total excretion of quazepam and its twa active plasma
metabolites in breast milk was only 0.11%¥ of the administered quazepam
dose.

Labeling

Labeling was found acceptable. The pharmacokinetic parameters were
adequately expressed as was the fact that the elimination half-life of
N-desalkylflurazepam in geriatric patients is about twice that of young
adults. The normal cosage for adults is 30 mg before retiring with 15 mg
sufficing in some patients, while elderly or debilitated patients should
have therapy initiated at 15 mg with §#Pmg being the desired dose in
some cases. Quazepam and its major metabolites are excreted in the milk
of lactating women, and the labeling cites that this drug should not be
given to nursing mothers.



TABLE 5

MEAN (Nzd) PLASMA AND BREAST MILK LEVELS (NGN.) OF QUAZEPAM AND ITS MAJOR ACTIVE
METABCLITES FOLLOWING ADMINISTRATION OF A SINGLE 15 MG QUAZEPAM TABLET

Mean (% CV) N
Quazepan Z-oxoguazeosm _N-desalkxlf'luuzeoa
Time (hr) Plasma Milk _Plasne Milk _Plams . Milk

] g.0 0.0 0.0 0.0 0.0 0.0
T R ! 3.8 (66) T a9 (61 —t
2 7.6 (T0) 6€5.3 (97 8.9 " (63) 21.6 (87) 11.4% ( 69) 1.1° (82)
3 19.2 (N - 9.6 (30) - sz (39—
a 1.1 (297 85.9 (102) 6.7 (30) 23.6 (53 47,3 ( 3a) 1.6* (38)
6 7.6 (22) 6.2 (10%) 5.2 (31) 15.4 {(43) 18.9 ( 3a) 1.8+-(58)
s 8.9 (28) 3.3 (99) s.a (28 1.8 U 19.7 ( 28) 1.8% (a8)
12 2.8 (18) 9.9 (102) 2.0 (13) 3.0 (96) 19.3 ( 28) 1.8° (80)
28 1.6 (26) 2.7 (58 4.2 (8) 1.8°Q29) 7.1 ( 28) 1.5° (26)
36 1.5 (19) 2.9 ( 69) 1.1 (16} 1.4* (14) 0.0 (17} 1.3* {31}
a8 g.ge (18)  2.3* (a9} o.ge (18)  0.9° (53) 6.1 ( 16)  1.8% (16)

e [ndividual data & these time points cantained values below assay senaitivity limits.
L ]

" Milk was rot collected at these time points.

SCHERING CORPORATION
BLOCMFIELD, NEW JERSEY Q7003
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Tre tiopavailatility studies found in volume no. n(anc
complementea by volume nos gl nd G (submission dated April 2,
1$82) conducted ty Schering Corporaticn on cquazepam have been found
acceptable by the Division of Biopharmaceutics.

The dissolution testing conducted by Schering Corporation on its
quazepam 15 mg and i mg tablets is not acceptable. See comment #&.

Until the potential for using an aqueous-buffer or aqueous -
surfactant dissolution media has been examired, the dissolution
testing should be incorporated into the fimm's manufacturing c.-~trols
and stability program. The dissolution testing should be conducted
in 00 ml of a solution composed of 400 ml USP ethanol diluted to
1000 ml with water at 370C usf~g USP Apparatus II at 50 rpm. The
test product should meet the ' sllowing specification:

A= ‘ in @ minutes

Based on the results of the submitted bioavailability studies, the
application is acceptable to the Division of Biopharmaceutics if the
firm agrees to further dissolution testing as ocutlined in comment #4.

};:;;;*1¢gg.(ﬁjtlliﬁak~
Karen 8. Oseekey
Pharmacokinetics Branch

RO INITIALED BY PURICH / Q '
FT INITIALED BY PURICH & s Z

RD:cs:4~-25-8 3 :F 7 :kak:4/26/83

cc: Orig., HN-120, HFN-525 (Oseekey), Chron. (Bette), Chron, (Pat),
Drug, Oivision, and Review File.

Ll




Time (mir)

7.5
15
22.5
30
45
60

16—

Dissolution Profiles of Quézepam Tablets
Number of Tablets Tested 12

Test Product *
15 mg Quazepam Tablet
FMR No. 796910-02

Mean% Range SD#+
Dissalved

e .

77 1
95
100
103
105
107

NWWwWoL DN

p————

R e, |

_ spiffer from product descrived in sections 6, 7, and 8 of this NDA only with
respect to absence of dye. The NOA formulations contain @wand @k mg of
m for the 15 mg and @Pmg tablets respectively.

»#SD = standard deviation.
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nissoluticn Profile of Quazeonam Tzhlet
Containi ng MNNEERNEA
Number of tablets testea 12

15 mg Quazepam Tatlet
FMR No.
Batch No 12071-97

Time (min) Mean% Range SO
: Pissolved

7.5 69 16

15 88 15

22.5 94 12

30 98 S

45 99 8

&0 100 8

- Al o

*CV = Coefficient of variation

KCV*

25
17
13
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NDA 18-708 DEC -3 199

Wallace Laboratories

Division of Carter-Wallace
Attention: Monroe I. Klein, Ph.D.
301B College Road East

Princeton, New Jersey 08540

Dear Or. Klein:

Reference is made to your new drug application submitted pursuant to section
505{b) of the Federal food, Drug and Cosmetic Act for Doral {quazepam) Tablets,

7.5 mg and 15 mg.

There has been much concern recently about the misuse of benzodiazepine
hypnotics, particularly the use of these drugs for longer durations than is
appropriate and their use in patients not adequately evaluated for the presence
of underlying psychiatric or physical disorders that are manifested by insomnia.
Contributing to the overall problem of hypnotic misuse is a tendency for
physicians to write individual scripts for larger quantities of hypnotics than
are required. There has also been concern that patients have not been adequately
informed about the risks and benefits of these products.

The FDA has consulted widely on this matter and concluded that relatively
e.tensive changes should be made in the way that benzodiazepine drug products are
labeled, packaged, and distributed. Consequently, we are asking the
manufacturers of benzodiazepine products marketed specifically as hypnotics

1) to make a series of changes in the text of their professional product
labeling, 2) to provide supplies of their product intended for distribution to
ambulatory, non-institutionalized patients in unit of use packages containing no
more than 10 night‘s supply, and 3) to attach a patient package insert (PPI) to
these units of use packages. We recognize that some time may elapse before the
unit of use packaging can be implemented; in the interim, the PPI should be
distributed to retail pharmacies for distribution to patients. Finally, Dear Dr.
Letters announcing these changes should be issued.

The requested labeling changes and the PPI for all products share common
features. When necessary, however, language specific to a particular product’s
risks and benefits is proposed.

For Doral (quazepam), we ask that you make the following changes:

Clinical Pharmacology

We d4re asking manufacturers of benzodiazepine hypnotics to include all
infornation supportive of the hypnotic efficacy of these products in this section
of labeling. Your currently approved Clinical Pharmacology section has some
information of this nature, and your Indications section also contains some
description of the data supportive of hypnotic efficacy. Consequently, we ask
thai you combine all of this information into a subsection of Clinical

.
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Pharmacology that summarizes in one place the clinical trials providing support
for the hypnotic efficacy of Doral.

Indications and Usage

We have prepared the following standard language for hypnotic Indications
sections that emphasizes the importance of short-term use and the -careful
evaluation of patients. We ask that you adopt this language verbatim for this
section, as follows:

‘Doral is indicated for the short-term treatment of insomnia (generally 7-
10 days). Use for more than 2-3 weeks requires complete reevaluation i
the patient (See Warnings).

Prescriptions for Doral should be written for short-term use (7-10 days)
and it should not be prescribed in cuantities exceeding a I-month supply.’

Warnings

We have prepared the following standard language for hypnotic Warnings sections
that emphasizes the importance of initial and continued evaluation of patients
with insomnia, the importance of finding the lowest effective dose, and the need
to pay particular attention to the emergence of abnormal thinking and behavior
changes in patients being treated with benzediazepine hypnotics. We ask that you
adopt this language verbatim and add it as the initial information in this

section, as follows:

‘Sleep disturbance may be the presenting manifestation of a physical
and/or psychiatric disorder. Consequently, a decision to initiate
symptomatic treatment of insomnia should only be made after the patient
has been carefully evaluated.

The failure of insemnia to remit after 7 to 10 days of treatment may
indicate the presence of a primary psychiatric and/or medical illness.

Worsening of insomnia or the emergence of new abnormalities of thinking or
behavior may be the consequence of an unrecognized psychiatric or physical
disorder. These have also been reported to occur in association with the

use of Doral.

Because some of the important adverse effects of Doral appear to be dose
related (see Precautions and Dosage and Administration}, it is importanrt
to use the smallest possible effective dase. Elderly patients are
especially susceptible.

A variety of abnormal thinking and behavior changes have been reported to
occur in association with the use of benzodiazepine hypnotics. Some of
these changes may be characterized by decreased inhibition, e.g.,

[ )"
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aggressiveness and extroversion that seem out of character, similar to
that seen with alcohol and other CNS depressants
(e.g.,sedative/hypnotics). Other kinds of behavioral changes can also
occur. for example, bizarre behavior, agitation, hallucinations,
depersonalization. In primarily depressed patients, the worsening of
depression, including suicidal thinking, has been reported in association
with the use of benzodiazepines.’

It can rarely be determined with certainty whether a particular instance
of the abnormal behaviors listed above is drug induced, spontaneous in
origin, or a result of an underlying psychiatric or physical disorder,
Nonetheless, the emergence of any new behavioral sign or symptom of
concern requires careful and immediate evaluation.

The three paragraphs that are contained in the currently approved Warnings
section should follow this new information.

Precautions

The information that is currently in the Information for Patients subsection of
this section should be deleted and replaced by a reference to the Doral PPl to
be included as part of the package insert and distributed to natients.

PPI

Attachment 1 to this letter is our yproposal foi 2 PPI for Doral. This should

be adopted verbatim and should become part of the package inserti for physicians
as well as being distributed separately to patients. Until that unit of use
packaging is available (see below), the PPI should be distributed to the level
of distribution where drug is delivered to individual patients (e.g., ambulatoiy
outpatient institutional pharmacies, retail pharmacies, group health organization
pharmacies, etc.) in sufficient quantities to allow delivery of the PP1 to every
individual user. '

Unit of Use Packaging

You should immediately undertake to manufacture unit-of-use packaging for Doral
that will provide for no more than a 10-day supply. The new package shuuld be
designed to allow the physical incorporation of the PPl within or upon the unit
of use package. When this packaging is ready for distribution, it should become
the only form in which Deral is distributed to patients who are not
institutionalized.
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Time of Implementation

Your firm should immediately make the proposed labeling changes and prepare the
requested PPI in final printed format (N.B. we suggest that printing be timited
to allow for editing). We request that you submit both the revised final printed
labeling and the PPI for our review within a period of no more than 30 days of
the date of this letter. At the same time, we request that you submit a schedule
for the timely implementation of the unit of use packaging. '

Conclusions

The agency is mindful of the effort and cost that your firm will need to expend
in the course of adopting the requested changec. The cost notwithstanding, we
believe that the changes are of great importance to the safe and prudent use of
hypnotics and we trust, therefore, that you will cooperate fully in secing that

they are made expeditiously.

Should any questions arise concerning this NDA, please contact Mr. Merril Mille,
Senior Regulatory Management Officer, at (301) 443-3830.

T /L/f 7

(7 ‘
Paul Leber, M.D.

Director
Division of Neuropharmacological
Drug Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research

ATTACHMENT

I .a >



NDA 18-708

;C: ORIG NDA

HFD-120

HFD-120/Leber
HFD-120/0Co11ins/TLaughren:11/15/9]
HFD-120/MMille:11/15/91512/3/91
HFD-632

GCF-1/AWion

DT:11/8/91/gt '

REVISED: Leber/Laughren/12/3/91;AWion/12/3/91
FT:11/14/91/gt;12/3/91/mjm

DOC# F:\MILLE\N18708.123

FPL CHANGE REQUEST

PAGE 5




ATTALHSENT ]

Patient Package Insert for Doral

INFORMATION FOR THE PATIENT

INTRODUCTION

Doral is intended to help you sleep. It is one of several benzodiazepine
sleeping pills that have generally similar properties. Anyone who is considering
using one of these drugs should be aware of both their benefits and several
important risks and limitations, including diminishing effectiveness with
continued use and the possible development of dependence (addiction) and possibly
mental changes particularly when the drugs are used for more than i few days to
a week. This patient information statement is intended to provide you with
knowledge about this class of medications in general and about Doral in
particular that will be useful to guide you in the safe use of this product, BUT
IT SHOULD MOT REPLACE A DISCUSSION BETWEEN YOU AND Y (R PHYSICIAN ABOUT THE RISKS

AND_BENEFITS OF DORAL.

This leaflet will focus on the beneficial and adverse effects of all members of
this class of drugs, as well as some speciiic information for Doral. There are
some differences among these drugs, and your physician may wish to discuss any
specific advantages and disadvantages of particular members of this drug class
with you.

EFFECTIVENESS OF BENZODIAZEPINE HYPNOTICS

Benzodiazepine sleeping pills are effective and relatively free of serious
problems when they are used for short-term management of insomnia. Insomnia is
not always the same. It may be reflected in difficulty in falling asleep,
frequent awakening during the night, and/or early morning awakening. Insomnia
is often transient in nature, requiring only brief treatment with hypnotics. Use
for more than a short while requires discussion with your physician about the
risks and benefits of prolonged use.

SIDE EFFECTS

Ccommon Side Effects

The most common side effects of benzodiazepine sleeping pills are related to the
ability of the medications to make you sleepy: drowsiness, dizziness,
lightheadedness, and difficulty with coordination. Users must be cautious about
engaging in hazardous activities requiring complete mental alertness, e.qg.,
operating machinery or driving a motor vehicle. Do not take alcohol while using
Doral. Benzodiazepine sleeping pills should not be used with other medications
or substances that may cause drowsiness, without discussing said use with your

physician.

How sleepy you are the day after you use one of these medications depends on your
individual response and on how quickly the product is eliminateu from your body.
Doral is one of the more slowly eliminated benzodiazepine sleeping pills, and it
is associated with next day sedative effects. The larger the dose, the more
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likely an individual will experience next day residual effects such as
drowsiness. For this reason, il is impurtant to firu tne towest etfective dose,
for each individual patient. Benzodiazepines taat are eliminated raridiy tend
to cause less next day drowsiness but may cause more withdrawal probiems the dav

after use (see below).
Special Concerns

Memory Problems

A1l benzodiazepine sleeping pills can cause a special type of amnesiz in which
a person may not recall events occurring for some period of time, usually several
hours, after taking such a medication. This is ordinarily not a problem, since
the person taking a sleeping pill intends to b2 asleep during this vulnerable
period of time. It can be a problem when sleeping pills are taken to induce
sleep while traveling, such as during an airplane flight, because the person may
awake before the effect of the medication is gone. This has been callec

“traveler’s amnesia.”

Tolerance/Withdrawal Phenomena

Some degree of tolerance or adaptation to the sleep inducing effects of these
medications may develop after nightly use for more tkan a few weeks and there may
be a degree of dependence that develops. For the benzodiazepine sleeping pills
that are eliminated quickly from the body a relative deficiency of the medication
may occur at some point in the interval between each night’s use. This can leaa
to (1) increased wakefulness during the last third of the night, and (2) the
appearance of ncreased signs of day-time anxiety or nervousness.

There can be more severe ‘withdrawal’ effects when a benzodiazepine sleeping pill
is stopped. Such effects can occur after discontinuing these medications
following use for only a week or two, but may be more common and more severe
after longer periods of continuous use. One type of withdrawal phenomenon is
the occurrence of what is known as ’rebound insomnia; that is, on the first few
nights after the mecication is stopped, insomnia is actually worse than before
the sleeping pill was given. Other withdrawal phenomena following abrupt
stopping of benzodiazepine sleeping pills range from mild unpleasant feelings to
a major withdrawal syndrome that may jnclude abdominal and muscle cramps,
vomiting, sweating, tremor, and rarely, convulsions. These more severe

withdrawal phenomena are very uncommon.

Dependence/Abuse Phenomena

A1l benzodiazepine sleeping pills can cause dependence (addiction), especially
when used regularly “or more than a few weeks or at higher doses. Some people
develop a need to continue taking these medications, either at the prascribed
dose or at increasing doses, not so much for continued therapeutic effect, but
rather, to avoid withdrawal phenomena and/or to achieve nontherapeutic effects.
Individuals who have been dependent on alcohol or other drugs may be at
particular risk of becoming dependent on drugs in this class, but all people
appear to be at some risk. This possibility must be considered before extending
the use of these medications for more than a few weeks.




Mental and Behavioral Changes

A variety of abnormal thinking and behavior changes have been reported to occur
in association with the use of benzodiazepine sieeping pilis. Some of these
changes are like the release of inhibition seen in association with alcohol,
e.g., aggressiveness and extroversion that seem out of character. Others,
however, can be more unusual and more extreme such as confusion. hizarre
bekavior, agitation, hallucinations, depersonalizatica, and worsening of
depression, including suicidal thinking. It is rarely clear whether such events
are induced by the drug being taken, are caused by some underlying iliness or are
simply spontaneous happenings. In fact, worsened insomnia may in some cases be
associated with illnesses that were present before the medication was used. In
any event, the most important fact is to understand that regardless of the cause,
users of these medications should promptly report any mental or behavioral
changes to their doctor.

Effects on Pregnancy

Certain benzodiazepines have been linked to birth defects when administered
during the early months of pregnancy. In addition, the administration of
benzodiazepines during the last weeks of pregnancy has been 1ssociated with
sedation of the fetus. Consequently, the use of Doral should be avoided at any

time during pregnancy.
SAFE USE OF BENZODIAZEPINE HYPNOTICS

To assure the safe and effective use of Halcion, you should adhere to the
following cautions:

1. Doral is a prescription medication and, therefore, should be used only as
directed by your doctor. Follow your doctor’s advice about how to take
it, when to take it, and how long to take it. As with other prescription
medication, Halcion should L : taken only by the individual for whom it is

prescribed.

2. Do not extend your use of Doral beyond 7-10 days without first consulting
with your physician.

3. If you develop any unusual and disturbing thoughts or behavior during
treatment with Doral, you should discuss such problems with your
physician.

4. Inform your physician aboui any alcohol consumption and medicine you are

taking now, including drugs you may buy without a prescription. Do not
use alcohol while taking Doral.

5, Do not take Doral in circumstances where a full night’s sleep and
elimination of the drug from the body are not possible before you would
again need to be active and functional, e.g., an overnight flight of less
than 7-8 hours, since amnestic episodes have been reported in such

situations.
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Do not increase the prescribed dose except on the advice of your
physician.

until you experiance how this medication affects you, do not drive 2 car
or operate potentially dangerous machinery, etc. :

Be aware that you may experience an increase in sleep difficulties
(rebound insomnia) on the first night or tuwu after discontinuinrg Doral.

Inform your physician if you are planning to become prejnan . if you are
pregnant, or if you become pregnant while you are takicg this medicine.
The use of Doral should be avoided at any time durin pregnaily.

END OF TEXT
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~ 1. Indicattons for Use: hypnotic agent

SUMMARY BASIS OF APPROVAL

NDA 18-708 Drug Generic Hame: quazepam
Applicant: Schering Corporation Drug Trade Name: {0 be detemined

60 Orange S{reet
Bloomfield, New Jersey 07003

11. Dnsage form, Route of Administration and Recommended Dosage:
tablets, 15 mg; oral
11. Hanufacturing and Controls
A. Manufacturing and Controls
The firm has adequately described the synthesis, manufacture, ard
test procedures for the drug to ensure fts identity, strength,
qualily and purity, '
B. Stability Studies
The firm submitted adequate data to support the proposed one year
expiration date, Appropriate commitiments have been made for the
continued monitoring of representative samples of the marketed drug
including subpotency withdrawal statement,
C. Hethods of Validation

The assay method has been validated and is considered adequate for
both control and regulatory analysis,

D. Labeling
The labeling contains the required technical infomation.

E. Estahlishment Inspection
Schering's facilities were recently inspected and found to be in
compliance with the regulations on current good manufacturing
practices for the manufacture of this drug.

F. Environmental Impact Analysis Report
A statement that the manufacture of this drug will be without
significant impact or the environment ts included in the fim's

submission, The report {s regarded as satisfactory and no further
constderations are necessary for the approval of this application,

-
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VIEW OF CHEMISTRY AND MANUFACTURING CONTROL. '

NDA #18-708 Division: HFN-120
Chemist Review: #1
Sponsor:  Schering Corporation Reviewing Chemist: Alex Post
Address: Galloping Hill Road Date Received: 5/1/8$
Kenilworth, NJ 07033 Date Completed: 5/2/86
Received CDB: 4/28/86
Product Name:
Proprietary:
Non-Proprietary: Quazepan
Dosage Form(s) and Route(s) of Administration: Tablets (15 ing); oral

Pharmacological Category and/or Principal Irdication: Hypnotic

Structural Formula & Chemical Name:

Wy -

Initial Submission: April 5, 1982

Anendment.s: 4/25/86

Remarks:

Fipal printed labels for bottle of 14 (professinnal sample), bottles of
100 and 500 units, backing for 3 (professional sample) and carton for 3
(professional sample) have been submiited and are technically correct.

The package insert has also heen submitted and the description information is
technically correct and has been revised as requested in the Agency's letter
of 12/27/85 (inclusion of inactive ingredients).

Conclusions and Recommendations:

I recomnend that the labels be approved and the insert a:t:epted
(description only).

(Woy @t

A & :: Fs “ L &
e e AT R
MAY -9 1985

Alex Post, Reviewing Chemist

cC: ORIG:NDA
HFN=-102/CKumkumian
wdEN=120
HFN-120/APast /5/2/86 -

INIT:RCShultz/5/2/86
ft/evh/5/5/86
CS0: Creaner
DOC#1663D




A A DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS
B~ # 18-708

Review ot Chenistry and Manufacturing Controls

Applicant: Schering Corpora*ion Division: HFC-120
Sponsor: Chemist Review # 1
Address: Bloomfield, N.J. 07003 Reviewing Chemist: V.iliev, Ph.D.

Date Completed: April 23, 1682

Product Name(s):

Proprietary: Quazepam Sch 16134
Nen=propr letary:

Compendium:

USAN:

Code name/number:

Dosage Form{s) and Route(s) of Administration: Oral, Tahlets

Pharmacoiogical Category and/or Principal Indication: Hypnotic

Structural Formula & Chemicai Name:

7-chloro-5(2-fIuorophenyl)1,3-dlhydro-l-(2,2,2—frifluoroefhyl)
2H-1,4,benzodiazepine, 2-thione

(2
Qﬂm
Initial Submission: April 5, 1982 A ¢
Amendment(s); /l:jij::;
rel ated Documents: D.M.F. IND ' -
S N ¢
Remarks: N

Conclusions and Recommendations: Satisfactory from /andpolnf of controis
pending satisfactory validation.

cc: Qrig. IND_ 7 "
HFD-102/Kumkumian (only Chem. Revs. #!) - “£Z1“1//

HFD-120 Chemist
HFD-120/Vil iev/4/23/82

RD Init by: RCShultz/4/26/82

FT/ica/5/3/82

Doc.#2257B
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2 ' NDA 18-708

1. Components - Satisfactery listed.
2, Composition =
mg/tablet Representative

Batch Formula
g/100,000 Tablets

Quazepam, Micronized 30.0 3,000%

e

Approximate Tablet Wt.
Approximate Batch Wt.
r * Up to ¥ overcharge may be added.
*x The amount of magnesium stearate may vary from mg to mg per
tabiet with compensating adjustments made in the tabiet weight or

amount of lactose used or both.

" Sufficlent amounts of purified water are added as required for the
manufacturing process.

3. Facilities - Satisfactory.
4. Personnel: Satistactory.

5. Synthesis:

iR aa / L - h



8.

9.

IOI

1.

12.

NDA 18-708

Raw Material Controis a) New drug substance -
Satisfactery control led.

Other Firms -

D.M.F.

Manufacturing Processing - Satisfactory described.
Container ~ H.D.P.E., metal cap, pulp liner.
Packaging and Labeling - Satisfactory.

Laboratory Controls (Finished dosage form) - Dissoletion in related
compound, T.L.C., H.P.L.C.

Control numbers are assigned.

13, Stability = 12 months stability data, H.P.L.C.

Labeling - Draft labeling is attached.

Environmental Impact Analysis - No signl!ficant environmental impact is
foreseen.



4. AF NUMBER

P CHEMIST'S REVIE\:I' . 1, ORGANIZATION 2. NDA nugsn
3 o1y . it
(1 et s o eetion o foom by mumbers o VA2RRY g 70

3. NAME AND ADDRESS OF,APPLICANT (Cilty and State)

V- \ﬁ’LLA:J Cf%h, 752.

Se SUPPLEMENT (5)

f%[‘ﬂ?dﬂ A £7O>? NUMBER(S)

DATES)

[ s, SUPPLEMENTIS) PROVIDES FOR:

6. NAME OF DRUG 7. NONPROPRIETARY 'AME

(Gt « 1.2 o e

Jopolls rar Lspunf s 8

X

10. PHARMACOLOGICAL CATEGORY 11. HOW DISPENSED rz. HELATED IND/NDA/OMF(S
fVL C B3 Ax ] ore

13, DOSAGE FORM (S} 18,POTENCY (ies)

1s, CHEMICAL NAME AND STRUCTURE L’ﬁ. RECORDS AKD REPORTS

CURRENT

(Ovres [CinNe

REVIEWID

[Jves

[Jwo

-

17. COMMENTS

e, , //n A W%ﬁ iy Rerdec o ot Ankon
A poar 16, 15€2 o, % copddscine iw‘f//’-o&-ﬁ’
/

£

18. CONCLUSIONS AND RECOMMENDATIONS

M:/c%:? ﬁ/u e /cn)/ y Coerlerl,

19. REVIEWER

T

DATE COMRPLETED

[WAME / IR SIGN ATURE i
I e U e | &05- £2

 DISTRIBUTION [T] ORIGINAL JACKET () REVIEWER [] DIVISION FILE
R
FORM FDH 2246 (7/75) PREVICUS EDITION MAY BE USED UNTIL SUPPLY IS EXHAUSTED,
TN




SUBJECT :

Food and Drug Administratic

f // .{‘/ F2 | | Rockville MD 20857

: Manufacturing Review Branch (HFD-324)

Division of Drug Manufacturing ' . %
weomsie /S - 70 f sl L Grrze"gn/ N
Director | . ¥
Division of e e Hbs Ond (HFD-/29 y
Drug Products -

Attn: l,{ /,.E L/

APPLICANT: _g Sc:ﬂ &444‘ o /dﬂ/ﬁ

We have evaluated the operations of the indicated fimms as they relate to
compliance with Current Good Mamufacturing Practice Regulations (21 CFR 211)
with the exception of expiration dating (211.137) and stability testing
(211.166) for the referenced application(s). Since you evaluate the applicant
submission of stability data and proposed expiration date, you should

made the determination that the stability testing is adequate to support
the proposed expiration date. If you desire, you can include appropriate
references to 211.137 and 211.166 as deviations directly into your non-
approvable letter if you conclude the stability testing is inadequate.
Otherwise, we conclude there is no reason to withhold approval of the
subject application(s) insofar as CGMP compliance of this/these firm(s)

is concerned for the type of operations as specified in this/these pending
application(s). L

Our evaluation is based in part on Establishment Inspection and Quality
Assurance Prcfile information.

o PR ) v
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gchering Corporation
BToomfield, New Jersey

/11/82

NHK-00
4FD-616

FORM Fov. 176 a1s ‘ TREVIOUS TTTION MAY BE



L MEMORANDUM ' PUBLIC HEALTH SERVICE

TO

FROM

SURJECT:

DEPARTMENT OF HEALTH AND HUMAN SERVICES

FOOD AND DRUG ADMINISTRATIOMN

R Pk R e

Laboratory Operations Branch/DES/EDRO pATE: July 28, 1982
Attn: Salvatore J. Pinella (HFO-610)

:?ﬂﬁ"'““g

For forwarding to: ( )HFD-530

(X.)HFD-120 i)
* Research Coordinator !
New York Regional Laboratory (HFR-2620) d «
IND PRODUCT: Quarepam Tabs E
R %

FIRM: Schering Corp.

Kenilworth, N.J. 07033 7/#f5 2

No problems were encountercd with the proposed method. All
analytical results appear to be satisfactory.

WL A M. Pl
WILLIAM M. PLANK

cc: HFR-2660 : File 463: 311
Lab G. 40 hours 4 exams, Analyst L. Valenti
Lsb H (Monitor)
HFR- 2620




