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- alcohol depgodeneyesaare specifically to improvements in the use of flumazgpit-ipdhe dgmignent of
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BACKGROUND OF THE INVENTION

Alcohol dependency is a syndrome that develops in alcoholics who, all at once, stop
consuming alcohol. Minor symptoms include tremor, weakness, sweats, and nausea. The most
severe cases include convulsions and hallucinations. If untreated, alcohol withdrawal may
cause delirium tremens.

The customary treatment of alcohol dependency includes the administration of vitamin
B and C complexes, benzodiazepines (to calm agitation and to help prevent dependency), and,
sometimes, disulfiram (to prevent alcohol use). A review of the various pharmacological
freatments existing for the treatment of alcohol dependency can be found in A Practice
Guideline for the Treatment of Patients With Substance Use Disorders: Alcohol, Cocaine and
Opioids, produced by the Work Group on Substance Use Disorders of the American
Psychiatric Association and published in! Am. J. Psychiatry 152:11, Nov. 1995 Supplement.
An updated review of the treatment of albohol dependency was made by Mayo-Smith et al.,
JAMA July 9, 1997, Vol. 278, No. 2, who conclude by indicating that the
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WO 02/056964 PCT/ES02/00008 2 benzodiazepines (alprazolam, diazepam, halazepam, loazepam

or oxazepam) are agents suitable for the treatment of alcohol dependency, whereas R-blockers

(propranolol), neuroleptics (chlorpromazine and promazine), clonidine and carbamazepine, may be

- used in coggiiyvarisbesapy. but their use is not recommended as a monothe I§P the
reviews mentioned is the use of flumazenil considergd in the treatment of the a c/.ﬁ withdrawal

syndrome. Flumazenil [ethyl 8-fluoro-5,6-dihydro-5-methyl-6-oxo-4H-imidazol[1,5-

a][1,4]benzbriepdiaserinss dalfsesolimediszertreriminticnaenilveaaspay onistvepich) sedetively blocks the

effects exeramD eI BEHNMSRILEhYA %Vha@z@@ﬁaa@ﬁe(gl%g?m fy This active principle

is indicated to neutralize the central sedative effect of the benzodiazepinés; consequently, it is

|
regularly uSSHRCBRSIERLRIBARE 7 Bromarne)rdepidiasanddaresmansaing amha esedith
benzodiazepaipsitibspitalize dhpatisais nortosiapibel sedainnpheagycrthokibhrnzodiazepines in

patients Undstapinahtistediagnoalic piaraRn i Riacediics,on. o, Inpatient proutpatient basis.

Some clinical studies have examined the ro r L##ﬁjmazenll |n e reversa ofla&:(ﬂﬁol withdrawal
syndrome. SRR R 8TE: Current Therapeutlc Research, Vol. 50, 1, pp 62-66, describe the
administration to Hisstedted alccpémyps (Whe-tlign s, @agg&gry%&ym%cﬂg_mﬁ@gggfgﬁ convulsions,
addictions {9-ptheL ) ric disorders) of 2 mg/day of flumazenil divided into 4 doses
(0.5 mg), m?r[a\%nélugf%(&a 1%%1% saline gg ilon {é?/ngf)yléz ROUFSTG ﬁgyh‘gh % PRGN GBS reatment
with f|umazf§ﬁ ﬁfféﬁtgeﬁﬁlj@ @ByBe FamEral gisrvous system via the benzodiazepine receptors This active

principle is indicated to neutralize the central sedative effect of the benzodiazepines;

consequently, it is regularly used in anesthesia to end the general anesthesia induced and
maintained with benzodiazepines in hospitalized patients, or to stop the sedation produced
with benzodiazepines in patients undergoing brief diagnostic or therapeutic procedures on an
inpatient or outpatient basis.

Some clinical studies have examined the role of flumazenil in the reversal of alcohol
withdrawal syndrome.

Gerra et al., 1991, Current Therapeutic Research, Vol. 50, 1, pp 62-66, describe the
administration to 11 selected alcoholics (who did not have cirrhosis, metabolic disorders,
convulsions, addictions to other substances or psychiatric disorders) of 2 mg/day of flumazenil
divided into 4 doses (0.5 mg), intravenously (IV), in saline solution, every 6 hours for 48

hours, continuing the treatment with flumazenil for 2 more days. The use



15 July 2005 WO 02/056964 PCT/ES02/00008 3 of 0.5 mg of flumazenil is biﬁ oz‘ﬁ%%presentation
of pharmaceutical preparations that contain said active principle, for example 9( [sic]
ROCHE, but not on studies performed in humans concerning the level of occupation of the receptors

- involved. Talygolpkgseasideration the fact that the half-life of flumazenil in t %wﬁgg%g&é%égsmg/hour

approximately 45 minutes, the administration of 0.5, mg of flumazenil every 6 hours
of flumazenil) does not seem adequate to effectively cover the cerebral benzodiazepine receptors
(Savic et alof D@roe o fBeaz88Yis183:d 87 hevirishntoivhrof phatatcaak Atpigarhayioretia et al., loc. cit.,

who, on pagsfih AR S RATRDISALLSIRIEARRARE S0k PRENYE Sancapighandes in either

the blood pressure or in the heart rate of the patients after the administration o mazenil, which is
surprising WRAPTTFErE RYGARR SoPeiTieRe eVl i TiBRtion fdhrirseeriann meivRdcTeking with the
cerebral bemywodinsidpaten deefito thatfhetdSpet fonmechhnGer ibbodr esapr&ama«gharacteristics

that are far J5QfR e, AFLAGIEHRRIROEG S Qo PHRIGUGITS RoEre LY IR Mo on g Small sample

(11 individuals) of select patients not representative of the p o?gf]y conhs ScE it is relatively

customary el dostivofscrmadaratos stieiisieln srveatbe reererab benorirzaging detientorss to other
substanceg§edcaing, hatait),189a,)33M0185- 139y ChiaEHC A AR &t MY BRI b{Gkra: 6t al; e, not present

data concerning,t jon.of the dependency ejther, before or after adminjstration of the drug.
The treatmé%’%?ﬁi%ﬁg %glz%gﬁﬁﬁ?rt\ tgg?:%ﬁfga%aepm%%%mgr{g%(%l RN %eﬁé%sﬁ?%%wgcg?%‘?f lasts 4 days,
which medR&IESER Rirrf pesssacottimbsiisrhrea ol d prtsntsaiientbe ddmimistptitenf as well as an

increase inflh@deesl, andHusatinmiahiRenieMEREAH been an effective interaction of the fumazenil
administered with the cerebral benzodiazepine receptors. The tests performed by Gerra et al.
present some characteristics that are far from the actual circumstances, for example, the tests
were performed on a small sample (11 individuals) of select patients not representative of the
pathology considered since it is relatively customary that these patients have cirrhosis,
metabolic disorders, convulsions, addictions to other substances (cocaine, heroin, etc.) and/or
psychiatric disorders. Moreover, Gerra et al. do not present data concerning the evaluation of
the dependency either before or after administration of the drug. The treatment with
flumazenil, in accordance with the protocol developed by Gerra et al., lasts 4 days, which
means a very long period of time which causes inconvenience for the patient as well as an

increase in the cost and duration of the treatment.



15 July 2005 WO 02/056964 PCT/ES02/00008 4 Nuitt et al. [Alcohol & Alcohg]isi, A#33, Suppl. 2, pp
337-341. Pergamon Press Ltd.; Neuropschychopharmacology, 1994, Vol. 10, 35, part 1, Suppl., p. 85f)
describe the administration to 8 alcoholics in the acute withdrawal phase of 2 mg of flumazenil, by 1V,

- for 1 minutg:J isgiespge was selected on the basis of studies that demonség@?%w/m%gaid dose
approximately 75% of the cerebral benzodiazepine jeceptors are occupied (Savic et al., Lancet, 1991,

337, 133-137). The results obtained after the administration of flumazenil were not completely
satisfactory sinceNntisgrale [ddseim] tfetdcolmtisan iPIdcBiapd. dqrs8AeHof Peszamithdravsdltdymptoms,

especially ofcavspaifenshrmEoly OfRIcagss. the yithdrawal ssypiptamsisappegred,put returned

a few hours later. Since flumazenil'is metabolized and eliminated very quickly, the IV administration of
a relatively ¥R SEEHTPS: Hrehelioninihe aeify rathdray whasspird me ff Huraadsaid, S J¥dpr
disadvantadesisitrcd homdidsege neah acidstitd g ghe esisl efeffetits, tasdjcavibeaaiih fatsemesaifithe
flumazenil gelrpinisteird wicidsnQ PhRIBRGAIPHEALIBRRRISE QA eak (8sponse whigh means an
unacceptable expense. Trll?e tests performed by Gerra eBt a?. a%étgry% utt %ctugi.e, gfévélctf%vellth flumazenil

to treat alctiSFEdpEhddhcl dd 30t Phevrsulicphisinsdafivrehe administationpillvawsnd wery small
sample (omkyt tenpasielytsdedtethnf heappsonimately HoR 00 prtismisdteaiesanmead ir the United
States duri ars 1991-1994 rs_during which the work of Gerra et al. and.of Nutt et al.
occurred) v?ﬁfcﬁ%g ﬁo%%&%%%’n@fﬁ%%&s%ﬁ vb’g ien sg(t;hné(1 l:”f"pa ié’ﬁl}%rtrcélzsi &'l tW(laﬂ}?irgfvgi Gerra et al.
were selecfaRRIBhEireBRRATEM T IRsdeaciEm dwiars atan oties flvorerend] sondiapliaed and

eliminated very quickly, the IV administration of a relatively high quantity of fumazenil in a
single dose of 2 mg, for 1 minute, has several disadvantages since, on the one hand, it triggers
side effects, and, on the other, some of the flumazenil administered yields no pharmacological
response or a weak response which means an unacceptable expense.

The tests performed by Gerra et al. and by Nutt et al., loc. cit., with flumazenil to treat
alcohol dependency do not provide representative results due to the use of a very small sample
(only 19 patients tested of the approximately 600,000 patients treated annually in the United
States during the years 1991-1994, years during which the work of Gerra et al. and of Nutt et
al. occurred) which is not representative of said patients (the 11 patients treated in the trial of

Gerra et al. were selected alcoholics who did not have citrhosis, metabolic disorders,



WO 02/056964 PCT/ES02/00008 5 convulsions, addictions to other substanfae§ Prﬁ%\échiatric
disorders). Moreover, the results obtained are not conclusive since in some casesY no significant
changes were observed in either the blood pressure or the heart rate of patients after the

- administratignophlgyazanil (Gerra et al., loc. cit.); whereas, in other cases,ﬂ@gg%s %)rsening
0
u ., be.cit.

of the withdrawal symptoms was observed, especially sweats and anxiety ( ). These
very discouraging results seem to have favored the abandonment of flumazenil as a therapeutic
agent for theeragtionsnadstietioohtsl etbprenbisamyes argityeltistmiadisories) Mexplain thaabsence of

publicationskhmesateals @&mwaﬁe/éthlLfa‘ﬁqéf@a%@;f}%B%%%Q%%h%%%@%?@&%&i}é‘dfl‘éjmaz,en” during

the past_6 y?e@%s t%s%\#]ell as the falluﬁ{lg to include _said treatment in the aforementioned reviews
concerning the req

PSR PLTSIES Riothg st el ppiopisierdthe adkranistrationiof fivmeagamibnt of Patients
With Substéferalgsal Dizoritsssyikieas o, decaine andiinidiss aodeMaysEBahataldt Consequently,

itwould be gasiiahie,a besahie aSiapRRI IO AMDIRYeer flymazerl may be a suitable

agent to treat alcohol dependency and, If so, to developa" protocof for a inistration of flumazenil for

the treatmefit SR AP IS Srfde s dbvost dheabandenarras b dymersaitatintherreayinptoms of
alcohol withgeanfat. thewreatideatsss HeotiebdapbiactoyedieaiBievaniiv ot imearnibigheadministered
per o o HorkBEY o ARG 0T U, POk, edcng.on (e one had. e sk o

undesirable side effects, and, on the other, to reduce or avoi UNNeEas %{W'%‘H’
consumptidhEtgithneese hireats aunel oo thefaiue tosedsls PETYESE/0BDSaforementioned

reviews concerning the treatment of alcohol dependency [A Practice Guideline for the
Treatment of Patients With Substance Use Disorders: Alcohol, Cocaine and Opioids and
Mayo-Smith et al.].

Consequently, it would be desirable to be able to determine without ambiguity whether
flumazenil may be a suitable agent to treat alcohol dependency and, if so, to develop a
protocol for administration of flumazenil for the treatment of alcohol dependency that would
enable effectively eradicating the symptoms of alcohol withdrawal. It would also be desirable
to reduce the quantity of flumazenil to be administered per dose during a short period of time
for the purpose of reducing, on the one hand, the risk of undesirable side effects, and, on the

other, to reduce or avoid unnecessary and pointless consumption of flumazenil.



6 BRIEF DESCRIPTION OF THE INVENTION The invention deals with the plrfm%n%d&developing a
new method for the treatment of alcohol dependency based on safe and effective -administration of
flumazenil and which requires a short period of time to effectively eradicate the symptoms of alcohol
dependencyyOheaplgbien provided by this invention is based on the use of p 08
compositions that contain a therapeutically effectiveqquantity of flumazenil for the treatment of alcohol
dependency and the eradication of the symptoms of said syndrome in a short period of time, with said
pharmace RO RRISRETE O0h QI TIAESINYENTIONies of flumazenil and being intended for

sequential adminis@jigentioateaRAGIERIRGGEIHSINKEIBME RS ST Re IR QL ibg gHfective
admlnlstratlacdn ﬁ)flfl ma(zienll that yses a mz?tI;fr uantity of drug per dose unit to be administered, by
sequential a&%lﬂls#gﬁ e as?lﬁqﬁ%r?ﬁ??eg ﬁ{??ﬁté‘éeeﬁﬂ%’t%tf%‘ma?é fhamageniands Bhidhconol

Tl
on ocTysma
withdrawal Feaaistsersheet stiest oftisieshitesiimeliarsiiushiregupngihef sldsheffeptmdentised by the

administration of Insge,sluasHgeaidi i Acingle;analeaan i.asnot periadefime. Another
object of this invention glonsists in a method for the administration of flumazenil by sequential

administratiSAPBPEHAR HRLE B adhsrprhticalik stfectrn Srontigmy rmemsdtfosrthedereason of the
symptoms of alegtebtiwpithdiracyahdtie ctaditytmncbf dpr oghisilts, oAdtiatkaaci adahtimgerdaother

additional objeho Gl SHHAR ARSI o IIG AP SR AN AR QAIRHNCS: R iRLsgauenta
administration, at short time intervals, 15 July 2005
eing intended for sequential administration.

Thus, one object of this invention consists in a method for the effective administration
of flumazenil that uses a smaller quantity of drug per dose unit to be administered, by
sequential administration of small quantities of flumazenil, to eradicate the symptoms of
alcohol withdrawal in a short period of time, while simultaneously reducing the side effects
caused by the administration of large quantities of the drug in a single application in a short
period of time.

Another object of this invention consists in a method for the administration of
flumazenil by sequential administration of small doses of flumazenil, without compromising
its effects of eradication of the symptoms of alcohol withdrawal, effectively and reproducibly,
in a short period of time.

Another additional object of this invention consists in the use of flumazenil to produce

a drug for sequential administration, at short time intervals,



WO 02/056964 PCT/ES02/00008 7 of small quantities of flumazenil, until a %e{lja}g% 'gally effective
guantity to treat alcohol dependency has been administered. Another additional object of this
invention consists in a method for the treatment of alcohol dependency that includes administration, to
- a patient inigsd0hscegsreatment, of a therapeutically effective quantity of flyglﬁ%%ra&/%%gn down
into small quantities of flumazenil and intended for sequential administration, at short time intervals,
until said therapeutically effective quantity to treat alcohol dependency has been reached. DETAILED
DESCRIPTeOMnaiFmeptiti¢h e/ ENmageni T etilraviberapentishite sffective gsetof flutreazekiitial produce a drug

for sequentigbAdealy SHAIRN atshed-tuine intervals, of small quantities of flumazenil, until a
therapeutically ef‘&%ct'gle qf%ﬁngté to treatéalcoh_ol dependency has been administered. More
veh

specifically, the irva?High? QTR L ANET HYGTHOB FP1S 5 SR dcaethar g Trdre desatrasmt af
administrat'idm@i tinpetﬁﬂmw@lbaﬁeﬂuémﬂﬂmdﬂ@mj rote patény uantitie s Hfailumanent] bewveen 0.1
and 0.3 mauifiadRtPRAIEAGRIRR] VB HARIRMHS YA SINER o S0 Zaiigiday Of

flumazenil has been administered, to tréat alcohol dependency. In one em ent, the invention
relates to tHEHREHH ifhdisndet %Foﬁﬁ.ﬁ’é‘@“&"’élrﬁms%@&eﬁﬁ@aﬁrﬁﬁ%t@ﬁﬁﬁﬁmmrﬁ% of 3
minutes, of the2xpagrioflfjucfiaziv lquantibatd resaleskit adpptfaciieoprntibidtd mg/day of flumazenil has
been administered, to treat alcohol dependency. 15 July 2005 WO 02/056964 PCT/ES02/00008

DETAILED DESCRIPTION OF THE INVENTION

The invention relates to the use of flumazenil to produce a drug for sequential
administration, at short time intervals, of small quantities of flumazenil, until a therapeutically
effective quantity to treat alcohol dependency has been administered.

More specifically, the invention relates to the use of flumazenil to produce a drug for
sequential administration, at time intervals between 1 and 15 minutes, of quantities of
flumazenil between 0.1 and 0.3 mg, until a therapeutically effective quantity, usually between
1.5 and 2.5 mg/day, of flumazenil has been administered, to treat alcohol dependency.

In one embodiment, the invention relates to the use of flumazenil to produce a drug for
sequential administration, at intervals of 3 minutes, of 0.2 mg of flumazenil, until a

therapeutically effective quantity of 2 mg/day of flumazenil has been administered, to treat

alcohol dependency.



8 In the meaning used in this description, the term drug includes the group of phaymagsutical
compositions that contain flumazenil, along with the pharmaceutically acceptable excipients suitable
for the form of administration of said pharmaceutical compositions. Although the trials described in the
- prior art asspgjaedyksgihe treatment of alcohol dependency with flumazenib@g%%%%oog
administration to the patient of an IV perfusion of 2 gng/day of flumazenil divided into 4 doses (0.5
mg/dose), every 6 hours for 48 hours, or 2 mg by IV for 1 minute, it was discovered, surprisingly, that
flumazenil can bdsghslymnesmngisteeddintalysidgsetiptins, itherivath olragtitiedidapplhedgsequerdtially and
separated hyaxgdaiivaly shapbsinisivahal B ilARaIAPaYlically R TRe iy RauaRilafflumazenil to

treat alcohol deégt%ndenc .has been reached. This Slférfsrising discovery means that it is possible to
administer ATFRAPERiI LA e P HBYSs a L i SRR 3198 852 5ith B Hsired
therapeuticcrmssiisaswhich reduces the risk of secondary effects in the patient (as a result of

reducing the QuaniiaEliHO AIIBISIRIEKPRII9RS APRLSDl 0F 3R GhshaRd-Rf, B e other

provides a better use of flumazenil to treat the symptoms of alcohol w | uce the
unnecessafyRsAgenssiniblemrenlipayfcdhe alrimsEatonithths araicat ofcamb¥ mrsfision s 2he quality of
life of the pagidnt efflureduai slivaki) intdrédbslchdhgefaeyenay shawe fiirtnbpeliaehgime.
Example 1 Apsiratesdhat Jas adminisiration: tients, of 2 mg/day of flumazenil divided into
doses of 0.2'mg every 3 minutes eradica%éggf%&é%rég’t?r%s% § ngggﬁgfr\;vyﬁ%(Sfrgévfyﬂé]fﬁmésﬁefﬁﬁdpercentage
of the patiewtg%aqga}tg_,grg ngntities, applied sequentially and separated by a relatively short

interval of time, until a therapeutically effective quantity of flumazenil to treat alcohol

dependency has been reached.

This surprising discovery means that it is possible to administer flumazenil in smaller
doses than was believed were necessary to obtain the desired therapeutic response, which
reduces the risk of secondary effects in the patient (as a result of reducing the quantity of drug
administered per dose applied), on the one hand, and, on the other, provides a better use of
flumazenil to treat the symptoms of alcohol withdrawal and to reduce the unnecessary and
pointless consumption of said drug (which increases convenience and the quality of life of the
patient and reduces cost) to treat alcohol dependency in a very short period of time.

Example 1 demonstrates that the administration to patients of 2 mg/day of flumazenil
divided into doses of 0.2 mg every 3 minutes eradicates the symptoms of alcohol withdrawal

in a high percentage of the patients treated.



WO 02/056964 PCT/ES02/00008 9 Consequently, in one embodiment, the itvéinyi@Al®lates to the
use of flumazenil to produce a drug for administration, sequentially, of 0.2 mg of flumazenil every 3
minutes, up to a quantity of 2 mg/day, to treat alcohol dependency. Flumazenil may be administered

- by any appkgeyiggfykeaie, of administration, for example, orally or parenterall*éqr/%%g;bgdﬁgl be
formulated with the appropriate excipients for the fgrm of administration to be used. In one

embodiment, flumazenil is administered by V. The invention also relates to a method for the
treatment of alcolkOnersyenidie rieyonsarmbrdinks, the ddienfiestrgtises to shpatiernfiflvmergndf tmid treatment

of a therapgidifaly afiaty adaunmtivonf fynagan!] creuaty beieen4i2/ad Pmikngiday of flumazenil,

broken down int . quEItIIFZ of qumaz?m}Il@etwee(g 0.2 and 0.3 mg and intended for sequential

administratfon. at time in ?%I%ot%e?vtv%@ﬂ SRRFA% Y nutes, until said therapeutically effective quantity
of flumazenil to tFéamadenihahaje benatzmioistered boe ange approdrifthmake of mbyitistmatoninfstered by any

appropfiatee&%ﬁﬁe%ﬁﬁ%?E?Hélﬂ@z‘lﬂ%?%oﬁmplﬁwﬁ[%%&ﬁﬂ%@&%ﬁﬁq o IWBIER Lydhiz Jormulated

with the appropriate excipients for the form of administration to be used. [n one embodiment,
flumazenil GHMIFG A BN thdsrsetsde s Fubedimnb ilmeraids JeminsielrdRRided by this

invention islVapplicable to any patient who, when the treatment is to begin, has no acute or
uncompensated Hpegs.Qtds A5 KRG SR 6P REARAGAIE DI AUMAFEMULL HRPuly 2005
includes the administration to a patient in need of said treatment of a therapeutically effective
quantity of flumazenil, usually between 1.5 and 2.5 mg/day of flumazenil, broken down into
quantities of flumazenil between 0.2 and 0.3 mg and intended for sequential administration, at
time intervals between 1 and 15 minutes, until said therapeutically effective quantity of
flumazenil to treat alcohol dependency has been reached.

Flumazenil may be administered by any appropriate route of administration, for
example, orally or parenterally, for which it will be formulated with the appropriate excipients
for the form of administration to be used. In one embodiment, flumazenil is administered by
Iv. '

The method for the treatment of alcohol dependency provided by this invention is
applicable to any patient who, when the treatment is to begin, has no acute or uncompensated

illness, or is not taking medication contraindicated with flumazenil. In



WO 02/056964 PCT/ES02/00008 10 general, the method of treatment of alcehgligepgadency
provided by this invention begins with a complete medical and psychological examination. Before and
after administration of flumazenil, the symptoms of alcohol withdrawal, heart rate, and blood pressure

- are evaluatggo A gugient presents an anxiety crisis, it is possible to admini,cttﬁr/ﬁ%%me&iate
therapeutic agent, for example, clomethiazole, befqge administration of flumazenil. Likewise, if the

patient presents a severe diagnosis of benzodiazepine dependency, the first administration of
flumazenil i§8giHehcTuethedef seadmenoifde dwddepradonct propdibbyuhiienvmtnsivezivare conditions.

The adminisimticsmaplunaaenil MeyspensREiaH KubmMbh OB IRFaYRN NS Y afAhiGXRATIPle. DY boluses

that containthe appropriate quantity and under observation of the patient's reaction. Once inpatient
O e TR e bl L RBENE o , H HRIGRT O E NS

treatment has con
pharmacold§ibapaticatmeestranth conghueisiesisispossilite hisdmnaEssntapprophtictciviagiogress. The
treatment issupRGBARIEE, RiohaRMISKUKIRAIRHRNLR P bIRnEOaRIY abERavpRof the patient. The

following example demonstrates the invention and must not be considered to limit the scope thereof.

EXAMPLE RPHPRANRREAE SrS5Xte Sasnasisml henzedinznieh darsassrandhsdishadmidstationgferimental
Protocol 64thiveteoiics ¢&rtie alesuaied stBafemdleskwahlatadiy popefeicmdee atmentrgram to

discontinuecgitsie ofiaaRli Al PHIRME MR SRy RE e R 6. RBRIRPSIAR N RIMatign and
example, by boluses that contain the appropriate quantity and under observation of the
patient’s reaction. Once inpatient treatment has concluded, as part of the therapeutic program,
the patient must continue pharmacological treatment and continue sessions with his therapist
to evaluate his progress. The treatment is supplemented by a semistructured follow-up of the
cognitive behavior of the patient.

The following example demonstrates the invention and must not be considered to limit

the scope thereof.

EXAMPLE 1
Treatment of patients with flumazenil
sequentially and at low dose

1.1 Experimental Protocol

64 alcoholics (51 males and 13 females) voluntarily entered a treatment program to
discontinue the use of alcohol. Said patients were provided the appropriate information and

the corresponding informed consent form was obtained



the corresponding informed consent form was obtained 15 July 2005 WO OZ/Q%@ 4,BgsT/ES02/00008

11 from them. The patients were warned not to drink alcohol the morning on which the treatment was

to be carried out to enable better evaluation of the withdrawal symptoms. Table 1 summarizes the

v characterist%cgﬂbg@jﬁjpnts treated associated with alcohol. use. Table 1 Characteristics of the
patients associated with alcohol use Mean SD Miniﬁuum Maximum Age earsgqy]?sl@@@@% Age at

the beginning of daily alcohol 24.6 10.2 6 71 use (years) Daily units of alcohol intake 24.9 15.4 4 73

y-glutamy! thepmsheptidhs @168t va27 a2 dindBR (GETIGRIPHE ehipliNOIAAH Bbrdairedill (RBC)

Number of raviobs dgiexiira enshik Behe? & RuIRR; FIRIGAI deviation] NOTE:

Table 1 summarizes the characteristics of the patients treated associated with alcohol .
use.
Table 1
Characteristics of the patients

associated with alcohol use

Mean SD Minimum | Maximum
Age (years) 42.7 10.2 20 75
Age at the beginning of daily alcohol 24.6 10.2 6 71
use (years)
Daily units of alcohol intake 24.9 15.4 4 73
y-glutamyl transpeptidase 159.1 227.2 12 1.230
(GGT)
Corpuscular volume 97.8 6.4 72 111
(RBC)
Number of previous detoxifications 1.6 1.2 0 5

[SD: Standard deviation]

NOTE:

85% consumed alcohol daily and 39.1% consumed benzodiazepines daily.




85% consumed alcohol daily and 39.1% consumed benzodiazepines daily. 15 July 2005 WO
02/056964 PCT/ES02/00008 12 Before starting the treatment, the patients undef¥m4omplete
medical and psychological examination. The monitoring of the patients throughout the morning
included a ¢pEPloER&lgad count, a biochemical profile [creatinine, glucose, ur§a cholesterol (HDL,
and LDL), triglycerides, alkaline phosphatase, LDH, (lactic dehydrogenase) ah T %/

hepatic function tests [GOT, GPT, GGT, bilirubin), eléctrocardiogram and, if need be, pregnancy test
and x-ray examinggéme Téteta|disiotreatiteriy aipplipddns|uderashteaOkonittO REREAEGilinesses, as
well as the takingief; traipd Wit % enil., No patient was exclu?eg fter the
pre-admissiic;)%r!fu%teé;élié:;nvelé é%g%ﬁemﬁmgis{ég{eﬁr%?r%}é\%% gts%%ﬁs tgogﬁgosg{%nr{l%g%a o B %‘?e?j until his

cardiac patiSTHIFVALSEuRE S Besbswicaprofils isteatininnnedvcasoritsefichatestersl, @iBMattrawal
symptomatdoy weelyeeratesyintichlirsinghoksh AW DR \(RititiachAdinailsef aha Medisalidingicology
3:172-196 ¢, ) wel r n ogd.pressure. Table 2 presents the treatment protocol
followed dur%r%ﬁﬁo)gugtégﬁ?a%%%. 5 .JII;JE/&%)O’?O& \%% g’fﬁ%@ﬁl BEIALBBABBE: 15 2¢5hiBe2 Protocol
followed duPHiEPAYSDites 2ttort-Time*praipeioad hssiens!Brign 2ctitagicohpipbich aimpduded acute or

uncompensated illnesses, as well as the taking of any drug contraindicated with flumazenil.
No patient was excluded after the pre-admission interview and the tests performed. Admission
of one patient was postponed until his cardiac pathology was checked.

Before and after the administration of flumazenil, the withdrawal symptomatology was
measured using the CIWA-A evaluation (Adinoff et al., Medical Toxicology 3:172-196
(1988)), as well as heart rate and blood pressure.

Table 2 presents the treatment protocol followed during hospitalization.



9:00 a.m. Clomethiazole 192 mg Clomethiazole 192 mg Vitamin B Complex Yétgmrb&)giomplex
Piracetam 3 g (oral) Piracetam 3 g (oral) Drink with vitamins, Drink with vitamins, ¥n|nerals, proteins,
and minerals, proteins, and amino acids amino acids 11:00 a.m. Flumazenil 2 mg 1:00 P.M.
. Clomethiaz jtamin B Complex Piracetam 3 g (oral) 4:30 p.m. Fl ?éﬂ :30 p.m.
Vitamin B C%}g%%@%%aé%in B Complex Disulfiram 250 mg 9:30 p.m. CIomet%flglflz/?(])al%H 4@?987
Clomethiazole 384 mg Flumazenil was administered at a dose of 0.2 mg every 3 minutes (up to a total
of 2 mg/day), because of the fact that the effects cFdbledazenil can be detected after 1-2 minutes after
their administration. This quantity ek dosp s el gﬁt@iim’&{nize the adverse side effects
associated with withdrawal or interactions with other pharmaceuticals or psychopathologies. By
administration of 2 mg of flumazenil per day, more than 55% of the GABA B receptors were occupied.

Patients who presented marked anxiety were adiministered an additiongl dose of 192 mg of
clomethiazole 38Msinutes bele dddimssioation|of flumaZe#ii2 In those patidhity ofitbschiegsented a
severe diGQHOSIS of benzodiazepine dependendy, the Initial administrajion of
9:00 a.m. Clomethiazole 192 mg Clomethiazole 192 mg
Vitamin B Complex Vitamin B Complex
Piracetam 3 g (oral) Piracetam 3 g (oral)
Drink with vitamins, Drink with vitamins,
minerals, proteins, and minerals, proteins, and
amino acids amino acids
11:00 a.m. Flumazenil 2 mg
1:00 p.m. Clomethiazole 192 mg
Vitamin B Complex
Piracetam 3 g (oral)
4:30 p.m. Flumazenil 2 mg
7:30 p.m. Vitamin B Complex Vitamin B Complex
Disulfiram 250 mg
9:30 p.m. Clomethiazole 384 mg Clomethiazole 384 mg

Flumazenil was administered at a dose of 0.2 mg every 3 minutes (up to a total of 2

mg/day), because of the fact that the effects of flumazenil can be detected after 1-2 minutes

after their administration. This quantity per dose was established to minimize the adverse side

effects associated with withdrawal or interactions with other pharmaceuticals or

psychopathologies. By administration of 2 mg of flumazenil per day, more than 55% of the

GABA B receptors were occupied.

Patients who presented marked anxiety were administered an additional dose of 192

mg of clomethiazole 30 minutes before administration of flumazenil. In those patients who

presented a severe diagnosis of benzodiazepine dependency, the initial administration of



15 July 2005 WO 02/056964 PCT/ES02/00008 14 flumazenil was performed under sedation with
propofol under intensive care conditions. Before discharge from the hospital, ﬂhr’e]‘f'BﬂBQ\ﬂ?ng medications
were prescribed: Vitamin B complex: 1 month 1-1-0 (breakfast-lunch-dinner); Piracetam 3 g: 1 week

1-0-0; piracW@gﬁQ(?Gg&: 1 month 1-1-0; Fluoxetine 20 mg: 2 months 1-0-0;%%1}}%8%8@%92 mg: 1
nd redu mg 1-0-0.

week 1-0-1, a ction to 0-0-0 during the seco Q week; and Disulfuram s part of
the treatment program, the patients were instructed to attend the outpatient treatment center for 9
months witlilweoesdlsiag feefpoaat yridacedative elithgropeftirshdbr aeeiioatas andiierery two weeks

during the second{hiRSARRS s ARG AN IR ANIAG I DHSLINGS moniih, Likewise, a

semistructured follow-up of cognitive behavior was implemented. Individu ?amily psychotherapy
was focused on 4 MBI RBAGSHE roagnlnld Reetkirstcungh-dimmiherapy, prevention of relapse,
and stress reductidtinec¢raad gt tehadtilitotn githetsa@od, familowari @grsonal and leisure life of the
patient. 1.2 Resultﬁg)(jxgg%e% lejﬁ ohrtggltlggl_,oi_n 3 cases, the first administration of flumazenil was

interrupted and postponeI to the following day:’ one of them, who was obviously intoxicated with

alcohol, demonstrattrstiireelesiA gngicragsk irfdoandsrsiycionin B0Hhduang ghdficeend

week; and
Disulfuram 250 mg 1-0-0.

As part of the treatment program, the patients were instructed to attend the outpatient
treatment center for 9 months with decreasing frequency [once a week for the first three
months, once every two weeks during the second three months, and once a month during the
third three months].

Likewise, a semistructured follow-up of cognitive behavior was implemented.
Individual and family psychotherapy was focused on 4 major interventions (cognitive
restructuring, work therapy, prevention of relapse, and stress reduction) aimed at rehabilitating

the social, family, work, personal and leisure life of the patient.

1.2 Results

Of the 64 patients treated, in 3 cases, the first administration of flumazenil was
interrupted and postponed to the following day: one of them, who was obviously intoxicated
with alcohol, demonstrated a distressing increase in confusion, another had a significant

increase in distal tremors, and the other, who was also addicted to



increase in distal tremors, and the other, who was also addicted to 15 July 2%5&(\’%%%/056964
PCT/ES02/00008 15 benzodiazepines, demonstrated a significant increase In ar%qety. Another group
of 3 patients received the first dose of flumazenil under sedation with propofol in the intensive care

- unit. Approxiipaiefyskeyy of the patients suffered headache during or immedigigly fl@yxgeoghe
administration of flumazenil, which disappeared aftgg a few minutes, or after administration of

metamizole magnesium. Results after the first administration of flumazenil The CIWA-A scoring of 55
patients shbeweetlitrepines, 3srieasiratedgniigraficaetidootese (b XLy, Hrotdeo grond. 058 erperienced no

change; andcbi.Pmbaceisigifiganhioriamae: edmhvibipRrdiniiR iHaRicasas pigsenting the
greatest increase, the treatment Wa§tgiscontinue%]. T(Pe heart rate values of 55 B,atients,showed that:

50.9% had a sigriEART PRI ©f Bedsbenis s e SR R BRSSO % E 9.1% had a
significant ithereslsenistratich0;of < f00zehlle syetbliclishppehpresdtare walises ofifiBepatientsfishowed that:

47.2% had g3ignRifieant JEHLGHE L 2R08:R<-000); 37.7% experienced no change; and 15.1% had a

significant increase (t: 4.314; p<.004). L ]
Results after the first administration of flumazenil

The CIWA-A scoring of 55 patients showed that:

47.3% had a significant reduction (t: -7.713; p<.000);

40.0% experienced no change; and

12.7% had a significant increase (t: 2.511; p<.046) [in the three cases presenting the

greatest increase, the treatment was discontinued].

The heart rate values of 55 patients showed that:
50.9% had a significant reduction (t: -8.820; p<.000);
40.0% experienced no change; and

9.1% had a significant increase (t: 4.750; p<.009).

The systolic blood pressure values of 53 patients showed that:
47.2% had a significant reduction (t: -9.908; p<.000);
37.7% experienced no change; and

15.1% had a significant increase (t: 4.314; p<.004).



15 July 2005 WO 02/056964 PCT/ES02/00008 16 The diastolic blood press%%mglggo%of 53 patients
showed that: 34% had a significant reduction (t: -9.220; p<.000); 47.2% experienced no change; and
18.9% had a significant increase (t: 5.511; p<.000). Results after the second administration of
flumazenil &IW&coring of 58 patients showed that: 36.2% had a Sigﬁgﬁ&@%ff n (t:
-5.363; p<.000); Eé .2% experienced no change; aqg 8.6% had a significant i a ~4.000;
p<.016). The heart rate values of 55 patients showed that: 41.8% had a significant reduction (t:
-8.523; p<.000); &g dz31886 bhupeé fienaed natuehaihiepatibassstsiobe thiwod pressure values of 56 patients

showed that: 28.@5}9&@;&9@{{@9{&9&3&1&5&9&@9 5 &9@;@ 000); 55.4% experienced no change; and
16.1% had a significant increase (t: 4.612; p<.002). 153U @2005 WO 02/056964 PCT/ES02/00008 17

The diastolic blod preSEPracsfdas changshakénts showed that:
18.9% had a significant increase (t: 5.511; p<.000).

Results after the second administration of flumazenil
The CIWA-A scoring of 58 patients showed that:
36.2% had a significant reduction (t: -5.363; p<.000);
55.2% experienced no change; and

8.6% had a significant increase (t: 4.000; p<.016).

The heart rate values of 55 patients showed that:
41.8% had a significant reduction (t: -8.523; p<.000); and

58.2% experienced no change.

The systolic blood pressure values of 56 patients showed that:
28.6 had a significant reduction (t: -7.596; p<.000);
55.4% experienced no change; and

16.1% had a significant increase (t: 4.612; p<.002).



28.6% had a significant reduction (t: -6.325; p<.000); 51.8% experienced no change (n = 29); and

19.6% had a significant increase (t: 6.640; p<.000). Table 3 statistically sumradz2fee results

obtained before and after the treatment (at the end of 18 hours). 15 July 2005 WO 02/056964

: PCT/ESOZ/W@%% QSS 'fg%ble 3 Statistical summary of the results obtained before and after the
treatment (at thaMoP18 hours) X N SD EM T Sig. CIWA-A 4.13 54 4.28 BEEESEP8atment

6.190 0.002 CIWA-A 0.76 54 1.52 0.21 After treatment Systolic blood pressure 135.20 51

The diastolic blood pressure values of 56 patients showed that:
28.6% had a significant reduction (t: -6.325; p<.000);
51.8% experienced no change (n = 29); and

19.6% had a significant increase (t: 6.640; p<.000).

Table 3 statistically summarizes the results obtained before and after the treatment (at
the end of 18 hours).



18.22 2.55 Before treatment 5.256 0.000 Systolic blood pressure 126.67 51115331%9 Jo§6 After
treatment Diastolic blood pressure 86.27 51 10.76 1.51 Before treatment 3.27/3 0.002 Diastolic
blood pressure 82.75 51 9.13 1.28 After treatment Heart rate 81.42 53 13.83 1.90 15 July 2005 WO
02/056964 %Tég/gggéggoos 19 Before treatment 4.273 0.000

PCT/ES02/00008
18
Table 3
Statistical summary of the results
obtained before and after the treatment (at the end of 18 hours)
X N SD
EM T
Sig.
CIWA-A 4.13 54
4.28 0.58
Before treatment
6.190
0.002
CIWA-A 0.76 54
1.52 021
After treatment
Systolic blood pressure 135.20 51
1822 255
Before treatment
5.256
0.000
Systolic blood pressure 126.67 51
1399 1.96
After treatment
Diastolic blood pressure 86.27 51 10.76
1.51
Before treatment
3.273
0.002
Diastolic blood pressure 82.75 51 9.13
1.28
After treatment
Heart rate 81.42 53 13.83

1.90



Heart rate 75.02 53 9.93 1.36 After treatment [X: Mean; N: Number of samples; SD: Standard
deviation EM: Mean error; T: Student's t factor; Sig.: Significance] Table 4 sliiohadaes the follow-up
data. Table 4 Summary of Follow-up Month 1 Month 3 Month 6 Month 9 (%/n) 67.2/43 34.4/22
.18.8/12 12 %@L&%ﬁ and Disulfiram 95.3% 86.4% 75.0% 75.0% Therapy without Disulfiram 4.5%
12.5% Dropo 79%°9.1% 25.0% 12.5% The psychophysiological functior%%g%/%%ite and
sleep were regained very rapidly during hospitalization. The second day of hospitalization, the
patients werg _permitted to spend a few hours outside the clinic during the afternoon. Sgme patients
had dinner outside the clinic. Probably, the most striking result is the spontaneous verbal report from

the majority of the patients concerning the absence of anxiety and of the desire to drink|alcohol. 15

July 2005 \V0 02/056964 20 PCTIES02/00008 CLAIMS 3.%(3)
Heart rate 75.02 53 9.93
1.36

After treatment

[X: Mean; N: Number of samples; SD: Standard deviation
EM: Mean error; T: Student’s t factor; Sig.: Significance]

Table 4 summarizes the follow-up data.
Table 4

Summary of Follow-up

Month1 Month 3 Month 6 Month 9
(%/m) 67.2/43 34.4/22 18.8/12 12.5/8
Therapy and Disulfiram 95.3% 86.4% 75.0% 75.0%
Therapy without Disulfiram 4.5%
12.5%
Dropouts 4.7% 9.1% 25.0% 12.5%

The psychophysiological functions such as appetite and sleep were regained very
rapidly during hospitalization.

The second day of hospitalization, the patients were permitted to spend a few hours
outside the clinic during the afternoon. Some patients had dinner outside the clinic.

Probably, the most striking result is the spontaneous verbal report from the majority of

the patients concerning the absence of anxiety and of the desire to drink alcohol.



1. Use of flumazenil for the manufacture of a pharmaceutical composition for(t#fe t e%%gaﬁnt of alcohol
dependency wherein the pharmaceutical composition comprises a 5 dosage a | between
about 0.1 and 0.3 mg for sequential administration at time intervals between 1 and 15 minutes until an
effective amount is administered to treat the alcohol dependency. 2. Use according to claim 1,

wherein said azenil to treat alcohol 10 dependency is betwee g/day of
33 Sk PRI

I
flumazonfl. 3. USe according to. claim 1 or 2, where2g said pharmaceutical conposition contains
individual doses of 0.2 mg of flumazenil. is 4. Use according to claim 3, wherein the sequential
administration of said individual doses is carried@ua@Vifatervals of 3 minutes. 5. Use according to any
of claims 1 to 4, wherein said dosage to treat alcohol dependency is 2 mg/day. 20 6. Use according to
any of claims 1 to 5, wherein said pharmaceutical composition is suitable for oral or parenteral
administration. 7. Use. aveorsfinguinRiaingd  iihammircaid pharfaaeicalaanpssiton ssisable for

25 intravenous admlmsqr@:ﬂgfant of alcohol dependency wherein the pharmaceutical composition comprises a
5 dosage of flumazenil between about 0.1 and 0.3 mg for sequential administration at
time intervals between 1 and 15 minutes until an effective amount is administered to

treat the alcohol dependency.

2. Use according to claim 1, wherein said dosage of flumazenil to treat alcohol

10 dependency is between 1.5 and 2.5 mg/day of flumazenil.

3. Use according to claim 1 or 2, wherein said pharmaceutical composition contains

individual doses of 0.2 mg of flumazenil.

15 4. Use according to claim 3, wherein the sequential administration of said individual

doses 1s carried out at intervals of 3 minutes.

5. Use according to any of claims 1 to 4, wherein said dosage to treat alcohol
dependency is 2 mg/day.
20
6. Use according to any of claims 1 to 5, wherein said pharmaceutical compesition is

suitable for oral or parenteral administration.

7. Use according to claim 6, wherein said pharmaceutical composition is suitable for

25 intravenous administration.



