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This presentation will review the clinical studies focused on:This presentation will review the clinical studies focused on:

-- Gamma Hydroxybutiric Acid (GHB)Gamma Hydroxybutiric Acid (GHB)

-- BACLOFENBACLOFEN



GAMMA HYRDOXYBUTYRIC ACID 
(GHB) (C4H803)

IT IS A SHORTIT IS A SHORT--CHAIN 4CHAIN 4--CARBON FATTY ACID PHISIOLOGICALLY PRESENTS  IN CARBON FATTY ACID PHISIOLOGICALLY PRESENTS IN 

THE HYPOTHALAMUS AND BASAL GANGLIATHE HYPOTHALAMUS AND BASAL GANGLIA

Snead OC III. N Engl J Med 2005



Gamma Hydroxybutiric Acid (GHB)Gamma Hydroxybutiric Acid (GHB)

ItIt interpheresinterpheres withwith thethe brainbrain activityactivity ofof somesome neurotransmitterneurotransmitter
systemssystems

Gessa et al. J Neurochem 1968; Maitre. Prog Neurobiol 1997

ItIt sharesshares severalseveral similaritiessimilarities withwith thethe pharmacologicalpharmacological profileprofile ofof
ethanolethanol

Colombo et al. Physiol Behav 1998; Poldrugo & Addolorato. Alcohol Alcohol 1998

ItIt isis effectiveeffective bothboth inin inhibitinginhibiting ethanolethanol consumptionconsumption andand inin
suppressingsuppressing ethanolethanol withdrawalwithdrawal syndromesyndrome inin ratsrats

Fadda et al.  Alcohol Alcohol 1998; Gessa et al.  Alcohol 1998



• In the US, through a limited distribution program,
the FDA approved GHB (Xerem ®) as a Schedule III
Controlled Substance, to treat a small subset of
patients with narcolepsy who have episodes of weak
or paralyzed muscles (i.e., cataplexy).

• In Italy and Austria, GHB ( Alcover ®) is approved
for the treatment of alcohol dependence

Gamma Hydroxybutiric Acid (GHB)Gamma Hydroxybutiric Acid (GHB)



• ALCOHOL WITHDRAWAL SYNDROME

• MAINTAINING ALCOHOL ABSTINENCE

GHB in the treatment of alcohol 
dependent individuals



GHB vs Diazepam

Addolorato et al, Alcohol Clin Exp Res, 1999

Diazepam 0.5-0.75 mg/kg body weight
GHB 50 mg/kg body weight



Nava et al. Am J Drug Alcohol Abuse 2007

GHB vs Diazepam

Diazepam 0.5 mg/kg body weight
GHB 50 mg/kg body weight



Nimmerrichter et al. Alcohol Alcohol 2002



GHBGHB

ALCOHOL WITHDRAWAL SYNDROMEALCOHOL WITHDRAWAL SYNDROME

50 50 –– 100 mg / kg / day orally for 6100 mg / kg / day orally for 6--10 days10 days

fractioned into 3 or 6 daily dosesfractioned into 3 or 6 daily doses

ii..ee.:.: patientpatient withwith 7070 kgkg ofof bodybody weightweight

33..55--77 g/dayg/day == 2121--4242 ml/dayml/day ((77--1414 mlml xx 33/day)/day)

Gallimberti et al. Lancet 1989
Addolorato et al. Alcohol Clin Exp Res 1999

Nimmerrichter et al. Alcohol Alcohol 2002
Korniger & Lesch. Acta Med Austriaca 2003

Nava et al. Am J Drug Alcohol Abuse 2007



• ALCOHOL WITHDRAWAL SYNDROME

• MAINTAINING ALCOHOL ABSTINENCE

GHB in the treatment of alcohol 
dependent individuals



GHB EFFICACY IN ALCOHOLISM THERAPYGHB EFFICACY IN ALCOHOLISM THERAPY
ShortShort--termterm GHBGHB administrationadministration studiesstudies::

-- efficacyefficacy inin increasingincreasing thethe numbernumber ofof abstinentabstinent daysdays andand reducingreducing thethe
numbernumber ofof dailydaily drinksdrinks inin alcoholicsalcoholics

Gallimberti et al. Alcohol Clin Exp Res 1992Gallimberti et al. Alcohol Clin Exp Res 1992

Addolorato et al.  Alcohol Alcohol 1996Addolorato et al.  Alcohol Alcohol 1996

MediumMedium--termterm GHBGHB administrationadministration studiesstudies::
-- 179179 alcoholalcohol dependentdependent patientspatients treatedtreated ((5050 mg/kg/daymg/kg/day onon 66 months)months)
-- 109109 completedcompleted thethe studystudy ((6060..99%%));; totallytotally abstinentabstinent:: 8484 ((7878%%))
-- GHBGHB abuseabuse:: 1111 ((1010..22%%));; 66--77 timestimes thethe dosedose

Craving scoreCraving score
PatientsPatients nn StartStart EndEnd
Total sample Total sample 109      9.01109      9.01±±2.64          3.722.64          3.72±±2.84           2.84           <0.001<0.001
Abstinent            84       9.16Abstinent            84       9.16±±2.71         3.092.71         3.09±±2.53           2.53           <0.001<0.001
Not abstinent      25       8.51Not abstinent      25       8.51±±2.32         5.752.32         5.75±±2.95           2.95           <0.001<0.001
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GHB reduces Alcohol Intake and Craving

Nava et al. J. Psychoactive Drugs 2006



GHB EFFICACY IN ALCOHOLISM THERAPYGHB EFFICACY IN ALCOHOLISM THERAPY

•• TheThe raterate ofof nonnon--respondersresponders toto GHBGHB isis 3030--4040%%

•• InIn mostmost studiesstudies thethe drugdrug ((5050 mg/kg)mg/kg) waswas divideddivided intointo 33
dailydaily administrationsadministrations

•• TheThe halfhalf--lifelife ofof GHBGHB isis relativelyrelatively shortshort

•• NonNon--responderresponder toto GHBGHB couldcould benefitbenefit fromfrom aa greatergreater
fractioningfractioning ofof thethe dosedose andand wewe testedtested thisthis hypothesishypothesis

Ferrara et al. Br J Clin Pharmacol 1992



GHB FRACTIONING EFFICACY GHB FRACTIONING EFFICACY 
-- 119119 alcoholicalcoholic patientspatients enrolledenrolled
-- PhasePhase 11((88 weeks)weeks) 5050 mg/kgmg/kg xx 33/day/day perper osos
-- PhasePhase 22(following(following 88 weeks)weeks)

-- abstinentabstinent patientspatients:: samesame dosedose atat samesame intervalsintervals
-- notnot abstinentabstinent patientspatients:: samesame dosedose fractionedfractioned inin 66 times/daytimes/day

Addolorato et al. Lancet 1998Addolorato et al. Lancet 1998

-- dropdrop--outout:: 2828 ((2323..55%%))

-- 6666 ((7272..55%%)) abstinentabstinent

•• 9191 PhasePhase 11

-- 2525 ((2727..55%%)) notnot--abstinentabstinent

PhasePhase 22

-- 1919 ((7676%%)) abstinentabstinent
-- GHBGHB abuseabuse:: nonenone



PatientsPatients nn StartStart EndEnd PP Start         End            Start         End            PP

The alcohol craving score of subjects treated with GHB

Craving score Phase 1               Craving score Phase 2Craving score Phase 1               Craving score Phase 2

Whole group     91       10.4±3.1     3.8±2.1    <0.001      3.8±2.1     2.0±1.9    <0.005

Group A            66       10.6±2.9     1.6±1.9    <0.001      1.6±1.9     1.7±1.8      ns

Group B            25        9.7±3.2      5.7±3.1    <0.005       5.7±3.1    1.9±1.4    <0.005

ns

Group A: subjects treated with GHB 3 times/day both in the first 8 weeks (phase 1)
and in the second 8 weeks (phase 2); Group B: subjects not abstinent throughout
phase 1 with GHB 3 times/day and treated with GHB 6 times/day in phase 2.

Addolorato et al. Lancet 1998

<0.001

<0.001



INTERIM SUMMARYINTERIM SUMMARY
•• TheThe administrationadministration ofof GHBGHB 66 times/daytimes/day ledled toto thethe abstinenceabstinence inin aa greatgreat

percentagepercentage ofof nonnon--respondersresponders

•• TheThe increaseincrease divisiondivision ofof GHBGHB cancan induceinduce aa significantsignificant reductionreduction inin cravingcraving

(intervals(intervals:: 44 hr)hr)

•• TheseThese findingsfindings couldcould bebe relatedrelated toto thethe shortshort halfhalf--lifelife ofof thethe drugdrug

•• WeWe confirmedconfirmed ourour observationobservation inin aa largelarge numbernumber ofof patientspatients

Addolorato et al. Lancet 1998

Addolorato et al. Drug Alcohol Depend 1998

•• Our data have been confirmed Our data have been confirmed 

in animalsin animals

in humansin humans

Agabio et al. Alcohol Alcohol 1998

Maremmani et al. Alcoholism 1998



GHBGHB

MANTAINANCE OF ABSTINENCEMANTAINANCE OF ABSTINENCE

50 mg / kg / day orally for 350 mg / kg / day orally for 3--6 months6 months

fractioned into 3fractioned into 3--6 daily doses6 daily doses

ii..ee.:.: patientpatient withwith 7070 kgkg ofof bodybody weightweight

33..55 g/dayg/day == 2121 ml/dayml/day ((77 mlml xx 33/day)/day)

Gallimberti  et al. Lancet 1989
Addolorato et al. Alcohol Alcohol 1996

Addolorato et al. Drug Alcohol Depend 1998
Maremmani et al. J Psychactive Drugs 2001

Addolorato et al. Expert Opin Investig Drugs 2009 



GHB vs NTX GHB 50 mg/kg body weight/day
NTX 50 mg/day



Randomised patients
n = 35

GHB
n = 18

NTX
n = 17

P = 0.02

Completed study
n = 13 (76.4 %)
Abstinence
n = 6 (35.3 %)
Relapses
n = 0

GHB vs NTX

Completed study
n = 14 (77.7 %)
Abstinence
n = 12 (66.7 %)
Relapses
n = 2 (11.1 %)



The association between GHB + NTX increase the efficacy of both drugs The association between GHB + NTX increase the efficacy of both drugs 
and reduce the risk of GHB abuseand reduce the risk of GHB abuse

GHB plus Naltrexone GHB plus Naltrexone 



Randomised patients
no. = 55

Abstinence
no.= 13 (72.2%)
No abstinence
no. = 2 (11.1%)
Relapse
no. = 0

Abstinence
no. = 8 (40%)
No abstinence
no. = 10 (50%)
Relapse
no. = 3 (15%)

Abstinence
no. = 1 (5.9%)
No abstinence
no. = 12 (70.6% )
Relapse
no. = 1 (5.9%)

Completed study
no. = 18 (90%)

Completed study
no. = 15 (83.3%)

Completed study
no. = 13 (76.5%)

P = 0.04P = 0.04

P = 0.0001P = 0.0001P = 0.03P = 0.03

GHB group
no. = 20

Combination group
no. = 18

NTX group
no. = 17



GHB ABUSE AND DEPENDENCE IN ALCOHOLICSGHB ABUSE AND DEPENDENCE IN ALCOHOLICS

•• A craving development for the drug was reported

• From 10% to 15% of patients abused of GHB (6-7 times the dose)
- psychotropic effects
- temporary reduction in craving

• No case of GHB abuse/dependence was reported with the greater
fractioning

Addolorato et al. Alcohol Alcohol  1996Addolorato et al. Alcohol Alcohol  1996
Gallimberti et al. Alcohol 2000

Addolorato et al.  Lancet 1998
Addolorato et al.  Drug Alcohol Depend 1998
Maremmani et al. Alcoholism 1998



Caputo et al. J Psychopharmacol 2009

Subgroups of alcoholics 
at risk of GHB abuse

A: pure alcoholics

B: alcoholics with a 
sustained full remission 
from cocaine dependence

C: alcoholics with a 
sustained full remission 
from heroin 
dependence

D: alcoholics with 
heroin dependence in a 
methadone 
maintainance treatment



GHB ABUSE IN NONGHB ABUSE IN NON--ALCOHOLICSALCOHOLICS

•• In 1990, GHB appeared in the U.S. on the commercial marketIn 1990, GHB appeared in the U.S. on the commercial market

•• by November 1990, 57 cases of GHB poisoning were reportedby November 1990, 57 cases of GHB poisoning were reported

•• FDA issued a ban which removed GHB from the marketFDA issued a ban which removed GHB from the market

•• GHB continued to be illegaly produced and soldGHB continued to be illegaly produced and sold

FDA. JAMA 1991FDA. JAMA 1991

Carter et al. Morb Mortal Wkly Rep 1997Carter et al. Morb Mortal Wkly Rep 1997



GHB ABUSE IN NONGHB ABUSE IN NON--CLINICAL SELF ADMINISTRATIONCLINICAL SELF ADMINISTRATION

•• names :names :
LIQUID ECSTASYLIQUID ECSTASY

LIQUID XLIQUID X

GG--RIFFICKRIFFICK
GEORGIA HOME GEORGIA HOME 

BOYBOY

CHERRY MENTCHERRY MENT

GRIEVOUS GRIEVOUS 
BODILY HARMBODILY HARM

SALTY WATERSALTY WATER

SOAPSOAP

Marwick. JAMA 1997Marwick. JAMA 1997

•• inappropriate use in bodyinappropriate use in body--buildersbuilders

•• used as diet aidused as diet aid

•• to treat insomniato treat insomnia

•• as an euphoriant and as a recreational drugas an euphoriant and as a recreational drug

•• in the U.S. and U.K. it is sold clandestinetelyin the U.S. and U.K. it is sold clandestinetely

Takahara et al. JCEM 1977Takahara et al. JCEM 1977

Tunnicliff et al. Toxicol Clin Toxicol 1997Tunnicliff et al. Toxicol Clin Toxicol 1997

Anonymous. Druglink 1994Anonymous. Druglink 1994

Chin et al. West J Med 1992Chin et al. West J Med 1992

Louagie et al. Toxicol Clin Toxicol 1997Louagie et al. Toxicol Clin Toxicol 1997

-- Doses of 2.5 g to 30 gDoses of 2.5 g to 30 g
-- in a single administration in a single administration 
-- alone or associated with other recreational drugs alone or associated with other recreational drugs 



GHB and body composition in alcoholisc GHB and body composition in alcoholisc 
•• InIn alcoholics,alcoholics, longlong--termterm administrationadministration ofof therapeutictherapeutic dosesdoses ofof
GHBGHB diddid notnot influenceinfluence GHGH releaserelease andand bodybody compositioncomposition

•• TheThe lacklack ofof anabolicanabolic effectseffects inin alcoholicsalcoholics suggestsuggest aa furtherfurther generalgeneral
safetysafety ofof thethe drugdrug inin thethe treatmenttreatment ofof alcoholalcohol addictionaddiction

Addolorato et al. Life Sci  1999Addolorato et al. Life Sci  1999



SummarySummary
InIn alcoholismalcoholism
•• GHBGHB isis effectiveeffective inin alcoholismalcoholism therapytherapy:: rationalerationale likelike methadonemethadone
inin heroinheroin addictionaddiction

•• CasesCases ofof cravingcraving forfor GHBGHB withwith abuseabuse andand possiblepossible dependencedependence
maymay occuroccur duringduring treatmenttreatment

•• TheseThese observationsobservations supportsupport thethe similaritysimilarity betweenbetween GHBGHB andand
alcoholalcohol

•• GHBGHB mustmust bebe usedused underunder strictstrict medicalmedical surveillancesurveillance

Colombo & Gessa. Addict Biol 2000

Colombo et al. Physiol Behav 1998

Addolorato et al. Addiction 1997

Addolorato et al. Alcohol 2000Addolorato et al. Alcohol 2000



SummarySummary
InIn alcoholismalcoholism
•• II nn nonnon--respondersresponders:: increaseincrease thethe fractioning,fractioning, notnot thethe dosedose

•• GHBGHB dependencedependence doesdoes notnot occurroccurr atat thethe therapeutictherapeutic dosagedosage

•• GHBGHB abuseabuse appearsappears toto bebe aa limitedlimited phenomenonphenomenon thatthat shouldshould notnot
undetermineundetermine itsits medicalmedical useuse……..

……..atat leastleast inin “pure“pure alcoholics”alcoholics”;; itit shoudshoud bebe avoidedavoided
inin somesome subgroupssubgroups ofof alcoholicalcoholic patientspatients

Addolorato et al. Lancet 1998

Addolorato et al. Drug Alcohol Depend 2005

Colombo & Gessa. Addict Biol 2000

Caputo et al. J Psychopharmacol 2009



SummarySummary
GHBGHB abuseabuse inin otherother conditionsconditions (non(non clinicalclinical selfself--administration)administration)

•• higherhigher riskrisk inin somesome countriescountries inin whichwhich thethe useuse ofof GHBGHB isis
increasingincreasing forfor itsits euphoriceuphoric andand anabolicanabolic effectseffects (UK,(UK, USA)USA)

•• thethe GHBGHB utilisedutilised isis synthetisedsynthetised inin undergoundundergound uncontrolleduncontrolled
laboratorieslaboratories;; thethe GHBGHB concentrationconcentration inin thethe bottlebottle cancan greatlygreatly varyvary
((33 toto 2020 g)g)

•• thethe dangerdanger ofof GHBGHB toxicity,toxicity, overdoseoverdose andand dependencedependence maymay bebe
greatergreater

•• thethe abuseabuse ofof GHBGHB mainlymainly occursoccurs acutelyacutely inin aa singlesingle selfself
administrationadministration

Louagie et al. Clin Toxicol 1997



SummarySummary
TheseThese observationsobservations maymay justifyjustify::

-- thethe differentdifferent severityseverity ofof thethe sideside effectseffects relatedrelated toto GHBGHB abuseabuse;;
-- thethe differentdifferent severityseverity ofof thethe symptomssymptoms atat thethe abruptabrupt GHBGHB suspensionsuspension

- in subjects who use GHB for alcoholism therapy
Gallimberti et al. Lancet 1989; Alcohol Clin Exp Res 1992;

Addolorato et al. Alcohol Alcohol 1996; Alcohol Clin Exp Res 1997

- in subjects who take the "street version"

Chin et al. West J Med 1992; 
Galloway et al. Lancet 1994; Addiciton 1997;
Carter et al. Morb Mortal Wkly rep 1997;
Marwick. JAMA 1997;
Louagie et al. Toxicol Clin Toxicol 1997;
Thomas et al. BMJ 1997



• There is evidence that GHB might have GABA-
mimetic effectsin vivo

• GHB might act at GABA B receptors both directly as a
partial agonist and indirectly through GHB-derived
GABA

• A GHB receptor has been cloned and characterized in
both rat and human brain

• GHB receptors have large functional (and probably
structural) homologies with the GABAB receptors.

Hosli et al. Neurosci Lett 1983

Wong et al. Trends Pharmacol Sci 2004

Andriamampandry et al. FASEB J 2003; FASEB J 2007

Kemmel et al. Neurosci Lett 1983J Comp Neurol 2006

GHB, GABAB and GHB receptors



• There is evidence that GHB might have GABA-
mimetic effectsin vivo.

• GHB might act at GABAB receptorsboth directly as a
partial agonist and indirectly through GHB-derived
GABA.

• A GHB receptor has been cloned and characterized in
both rat and human brain.

• GHB receptors have large functional (and probably
structural) homologies with the GABAB receptors.
However, GHB receptors are able to bind GHB and
some structurally related analogs, but not GABA.

…..moving forward….



BaclofenBaclofen

ββββ-(4-chlorophenyl)-γγγγ-aminobutyric acid

GABAB receptor agonist, FDA-approved for spasticity

Davidoff RA. Ann Neurol 1985



BACLOFEN AND RELAPSE PREVENTIONBACLOFEN AND RELAPSE PREVENTION

• in animal models

• daily alcohol intake in alcohol-experienced rats

• extra-amount of alcohol consumed after a period of abstinence

• motivational properties of alcohol

• self-administration of alcohol

• severity of ethanol withdrawal

Colombo et al. Drug Alcohol Dep 2003

Colombo et al. Alcohol Clin Exp Res 2000

Colombo et al. Alcohol Clin Exp Res 2000
Knapp et et al. Alcohol Clin Exp Res 2007

Liang et al. Neuropharmacology 2006
Walker & Koob. Alcohol Clin Exp Res 2007

Colombo et al. Psychopharmacology 2003



Baclofen in openBaclofen in open--label clinical studieslabel clinical studies



• Baclofen (30 mg/day) or placebo administered per os for 4 weeks

• Outpatients control: at the start (T0) and every control (T1-T4)

- abstinence: markers and counselling (patient and relatives)
- self-reported drinks consumed per day
- craving: OCDS
- State anxiety: STAY test 

• Supportive therapy: AA

• 39 subjects affected by current alcoholism (DSM IV)
- 20 (51.3%) baclofen 
- 19 (48.7%) placebo

DOUBLE BLIND STUDYDOUBLE BLIND STUDY

Addolorato et al. Alcohol Alcohol 2002



RESULTSRESULTS
- baclofen 3 (15.0%)

• Drop-out: p = 0.06
- placebo 8 (42.1%)

- baclofen 17 (85.0%)
• Completed the study p = 0.06

- placebo 11 (57.9%)

- baclofen  14 (70.0%)
• Totally abstinent   p < 0.005

- placebo 4 (21.1%)

- baclofen  19.6 ± 2.6
• CAD   p < 0.005

- placebo 6.3 ± 2.4 



ANCOVA results
Ftreat(1,78)=5.65

p<0.05

ANCOVA results
Ftreat(1,78)=4.60

p<0.05

ANCOVA results
Ftreat(1,78)=5.06

p<0.05

ANCOVA results
Ftreat(1,78)=10.71
p<0.005

Addolorato et al, Alcohol Alcohol 2002

Effective to suppress alcohol intake and to reduce alcohol craving

DOUBLE BLIND STUDYDOUBLE BLIND STUDY
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Baclofen efficacy in reducing state anxiety



Baclofen efficacy in reducing state anxiety

• This result is probably related to the ability of 
baclofen to achieve both a rapid detoxification 
and a decrease in craving, resulting in a rapid 
reduction of physical and psychological 
symptoms

• This is consistent with the data suggesting that 
craving and anxiety are supposed to share 
common mechanisms

Swift & Stout. J Subst Abuse 1992
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Baclofen  suppression of withdrawal syndrome and delirium tremens 
in alcoholic patients

Addolorato et al. Am J Med 2002

10 mg in 3 daily administration

Addolorato et al. Clin Neuropharmacol 2003

25 mg in 3 daily administration



130 “active” alcoholics (DSM IV)

93 excluded
• 81 did not develop m/s AWS
• 12 refused to partecipate

• Patients enrolled only if CIWA-Ar score ≥ 10
• CIWA-Ar administered once a day before the first daily administration
• CIWA-Ar  administered “blinded” on days 1,2, 3, 4, 5, and 10

37 randomized

19 allocated to diazepam 18 allocated to baclofen

19 received treatment
0.75 mg/kg in 6 times/day

19 completed trial

18 received treatment
30 mg in 3 times/day

18 completed trial



Baclofen
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one-way ANOVA for baclofen: p<0.001; one-way ANOVA for diazepam: p<0.001
2-way ANCOVA baclofen vs diazepam: p:ns

Suppressing effect of baclofen on alcohol withdrawal: a 
comparative study versus diazepam



BaclofenBaclofen showedshowed itsits safetysafety andand efficacyefficacy inin achievingachieving andand maintainingmaintaining
alcoholalcohol abstinenceabstinence ininalcoholalcohol--dependentdependent patientspatients withwith liverliver cirrhosiscirrhosis

Baclofen and liver cirrhosisBaclofen and liver cirrhosis



Alcohol and Liver Alcohol and Liver CirrhosisCirrhosis

• Alcohol is the most frequent cause of liver cirrhosis in the
Western world

TilgTilg && DayDay.. NatNat ClinClin PractPract GastroenterolGastroenterol HepatolHepatol 20072007

• Persistent alcohol intake has been associated with increased
mortality in patients with liver cirrhosis

PessionePessione etet alal.. LiverLiver IntInt 20032003

• Cessation of alcohol consumption or a reduction in alcohol
intake improves histology and/or survival of patients withany
stage of alcohol liver disease (ALD)

TilgTilg && DayDay.. NatNat ClinClin PractPract GastroenterolGastroenterol HepatolHepatol 20072007



Alcohol and Liver CirrhosisAlcohol and Liver Cirrhosis
• Medical and surgical treatments for ALD have limited

success when drinking continues

• The most effective management strategy for alcoholics with
liver cirrhosis is to achieve total alcohol abstinence

Nespor,Nespor, ZimaZima && CsémiCsémi.. CasCas LekLek CeskCesk 20052005

• At present there are no formal trials on drugs aimed at
reducing alcohol intake in these patients since meds
currently available mightmight worsenworsen liverliver diseasedisease

TilgTilg && DayDay.. NatNat ClinClin PractPract GastroenterolGastroenterol HepatolHepatol 20072007



Drugs effective in alcoholic patients and ALDDrugs effective in alcoholic patients and ALD

DISULFIRAM Hepatotoxicity, fulminant liver failure
Mason. DICP 1989

NALTREXONE Hepatotoxicity, contraindicated in ALD
Atkinson et al. Clin Pharm Ther 1985

Mosby's Drug Consult 2005

GHB Hyperammoniemia
ACAMPROSATE LaboritLaborit etet al,al, IntInt JJ NeuropharmacolNeuropharmacol 19641964

Ahboucha et al. Metab Brain Dis 2004



Baclofen is metabolized only for 15% in the liver and it is mainly
eliminated unmodified by kidney excretion

Wuis et al. Wuis et al. EurEur J J ClinClin PharmacolPharmacol 19891989

No hepatic side-effects of the drug have been reported either in
patients for:
– Alcohol-dependence Addolorato et al. Alcohol Alcohol 2002

Flannery et al. Alcohol Clin Exp Res 2004

– Neurological disorders Davidoff. Ann Neurol 1985

A significant reduction in AST, ALT, GGT value was found in
treated alcoholic patients; it was related to the reductionof
alcohol intake and to the safety of the drug

Baclofen and Liver function Baclofen and Liver function 



PATIENTSPATIENTS
•• EvaluatedEvaluated forfor thethe studystudy 148148 consecutiveconsecutive alcoholalcohol dependentdependent

patientspatients affectedaffected byby liverliver cirrhosiscirrhosis ((20032003--20062006))

•• PatientsPatients werewere admittedadmitted toto ourour hospitalhospital forfor 33--44 daysdays
-- toto performperform clinicalclinical examinationsexaminations
-- toto treattreat possiblepossible AWSAWS
- to inform the patients on the study (informed consent)

• 84 patients were randomized

• Baclofen and Placebowere orally administered in a double-blind
fashion for 12 consecutive weeks, at a dose of

- 15 mg/die fractioned in 3 doses for the first 3 days
- 30 mg/die fractioned in 3 doses for the other days



METHODSMETHODS
• Routine psychological support counselling was provided at

each visit

• Counselling was undertaken by the same trained
professional staff in individual sessions of 30 min

• The attendance at support groups (AA) was encouraged

• Liver enzymes and biological markers of alcohol abuse (AST,
ALT, GGT, total bilirubin, INR, MCV), creatinine, ammonia
were measured at T0, T4, T6, T8, T10 and T12. Serum
albumin was assessed at T0, T4, T8, and T12



METHODS:METHODS: OUTCOMESOUTCOMES

PRIMARY OUTCOMES PRIMARY OUTCOMES 

• Total alcohol abstinence

• Cumulative Abstinence Duration (CAD)

SECONDARY OUTCOMESSECONDARY OUTCOMES

• Craving reduction

• Improvement of biological parameters



p = 0.0002

Trial profile

CAD: 30.8 ± 5.5 CAD: 62.8 ± 5.4p = 0.001



Total alcohol abstinence by Child-Pugh classification



Kaplan–Meier survival 
analysis of proportion 
of lapse and relapse

Number at risk refers to 
proportion remaining free 
for  lapseand relapse



Craving score

total OCDS 
*p= 0.0004

ODS (obsessive craving)
*p= 0.0012

CDS (compulsive    craving)
*p= 0.0002

*ANCOVA mixed-model



Biochemical markers



Side effects
Baclofen group                                             Placebo group
headache (n=4)                                                           headache (n=4) 
tiredness (n=1)                                                            tiredness (n=1) 
vertigo (n=2)                                                                   vertigo (n=1)
sleepiness (n=1)

• No patients discontinued treatment because of a side effect

• No serious adverse events leading to drug cessation were
reported

• No patients showed encephalopathy/hyperammonaemia during
the study period



CONCLUSIONS CONCLUSIONS -- Baclofen EfficacyBaclofen Efficacy

• Baclofen was significantly more effective than placebo at
achieving and maintaining alcohol abstinence in alcohol-
dependent patients with liver cirrhosis

• This effect could be related to the higher effectiveness of the
drug than placebo in reducing alcohol craving

• The fewer number of dropouts in the baclofen group also
confirms the drug efficacy



CONCLUSIONS CONCLUSIONS -- Baclofen EfficacyBaclofen Efficacy

• Effectiveness of baclofen was especially evident in patients
with advanced liver cirrhosis (Child-Pugh B and C)

- more motivated patients

- motivation and psychological support not enough

- baclofen allowed to achieve total abstinence

• Baclofen could play a role in liver transplantation (OLTx)
taking into account the concerns regarding the risk of
recurrent alcohol consumption before and/or after OLTx, so
that total alcohol abstinence is required before OLTx



CONCLUSIONS CONCLUSIONS -- Baclofen SafetyBaclofen Safety
• Baclofen was well tolerated by individuals with Child-Pugh

class A, B, and C cirrhosis: absence of hepatic and renal side
effects

• Patients did not show encephalopathy during the study,
probably because baclofen is a selective GABAB receptor
agonist (GABAA receptors agonist can increase risk for hepatic
encephalopathy)

Anboucha et al. Metab Brain Dis 2004

• Baclofen is the first anti-craving drug with proved efficacy and
safety in alcoholic patients with advanced liver disease



Final remarks
• Trials testing medications for alcoholism usually exclude

severely ill patients

• This exclusion improves the homogeneity of the sample
population but reduces external validity of trials

Garbutt & Flannery. Lancet 2007

• If confirmed by future larger studies, these results get the
basis for treating with an anti-craving medication a wide
population of alcoholic patients, including those with severe
medical comorbidities as advanced liver damage

Gache & Hadengue. J Hepatol 2008



Clinical Studies with Baclofen: SUMMARY Clinical Studies with Baclofen: SUMMARY 

• Baclofen administration in alcoholics is able to:  
- induce alcohol abstinence 
- reduce alcohol craving and intake 
- induce the remission of withdrawal syndrome

• Baclofen is very manageable, also in alcoholic patients with 
liver chirrosis

• Baclofen reduces state anxiety in alcohol abstinence and 
withdrawal
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