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Addiction a Treatable Brain Disease




History of the concept of alcoholism

1. Moral model 7 6. Social model

T

, 2. Pharmacological
——— .: model

7. Brain disease model

4. Disease model
3. Symptomatic model 1976: Edwards & Gross
Biopsychosocial Model

Alcohol dependence syndrome
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Addiction is (also) a treatable brain disease

Nora Volkow

B FRONTIERS IN NEUROSCIENCE: THE SCIENCE OF SUBSTANCE ABUSE
Addiction Is a Brain Disease, and It Matters

Alan |. Leshner
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Heritability estimates

Heritability estimates for alcohol dependence, nicotine dependence, cannabis and other illicit drug use
disorders across samples of twins

80 Type of dependence Heritability
__ 70
w )
£ 60 Alcohol 507 70%
> .2
g5 90
g2 40 T "
=8 3o Nicotine 501 75%
o 8
ITs 20
S 10 Cannabis 351 75%
0
) Q X
N4 @ 2 & o R & . -~ ano
4\@@(@ @@‘2 ’(\(\e?"(\% Oo\o‘ <@ O & ¢S \{i\& %@‘\(\6 Cocaine 351 80%
MEERCAE S R >
Heroin 401 60%
Alcoholism Cannabis use disorder

Nicotine dependence N Any illicit drug use disorder



Phenotype s Social
£ 9 support
88
- ®©
ivcseciive Insight-
in oriented
ooy g psychotherapy
Candidate
Endophenotypes onditio 0 Atto CBT
Endophenotype - ow alcoho
ewald espo o
e f Medication
- .
bloiA oI - e Neuromodulation
inspirations | !
g g Candidate genes Pharmaco-
QTLs In Genome o OPRML1 neti
 — s/ e geneties
 — 7~ i GRINzE
\\./ N /f’ ,’ GABRA6
GenOtype 1y AN 77 ‘ DRD2 Gene
\ N /./ SERT h
% ® MAOA therapy
Ooteman et al (2006) adapted from: X\ \\., ﬁ#‘s%B
Gottesman & Gould. Am J Psychiatry A\ %) @ GABRB2
@ GABRG2

2003;160:6361 645




Fenotype

Endofenotype

Genotype

Ooteman et al (2006) adapted frg

2003;160:6361 645

Harmful

Protective

Liability

alcoholism

9 Months

Candidate
Endophenotypes

bloinformatic |
inspirations |

QTLs In Genome

-
Gottesman & Gould. Am J Psychiatry

Alcoholism

Age 25 .
PIROOIOMAL s SYMPTOMS I R I SA -
SYMITTOMS

Hyperactive
onditioning Attentional bia Motivational system
Deficient
Reward alience -
Jeficie ) bitic Cognitive control system
0,
O 0, O
{
§ g Candidate genes
= OPRM1
1 \ > ! /1]
{ ] DROL
‘\ )(\ // bdl’ ,’ GRIN2B
Q@ 4 f GABRA6
DRD2
— —Lf @ SERT
 — - MAOA
AY S—— CNR1
Y —— o HTR1B
AY ) GABRB2
@ GABRG2




Reward A attentional bias A cue-reactivity A craving -
deficient cognitive control - A relapse

Repeated reward

Detection threshold Inhibition

A 4
A

Attentional bias — Cue-reactivity » Craving

Drug-related stimulus
Conflict registration

Relapse




From reward to relief and from impulsive to compulsive

Alcohol effects that maintain drug seeking and use

Reward Relief
(positive reinforcement) (negative reinforcement)

Progression of addictive process compulsive

Mechanisms that are candidate targets for pharmacotherapies
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p-opioid receptor antagonism CRH1 receptor antagonism
Partial dopamine receptor agonism? NK1 receptor antagonism
Partial nicotine receptor agonism? k-opioid antagonism
Orexin receptor antagonism? Nociceptin receptor agonism?

Adapted from Heilig et al., 2010
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Conceptual Treatment Models
Pharmacological Tx




Model for Pharmacotherapy of Addiction

Repeated reward
I

Antagonist
' Detection threshold Inhibition
; ; /i : Cognitive
Attentional bias — Cue-reactivity Craving o Eancer Relapse
Anti-craving
medication

Stress Conflict registration
Drug-related stimulus

medication
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Pharmacotherapy Alcohol Use Disorder

AHD Baclofen?
ASodium Oxybate?
AGabapentin?
AC,H.OH (alcohol)

Repeated reward
I

A Disulfiram
Antagonist A Naltrexone

, A Nalmefene Detection threshold Inhibition @
; Cognitive

Attentional bias — Cue-reactivity Relapse
Anti-craving -
drug AModafinil?
=onflic ALSD/Psilocybin??
Stress A Acamprosate >onflic y
Drug-related stimulus S — A Topiramate?

A Varenicline?

doxazosine



Effective Pharmacotherapy Alcohol Dependence

Treatment Goal

Abstinence

Reduced Drinking

1st Choice 2"d Choice 3'd Choice
Acamprosate : :
Disulfiram Baclofen?
(NNT=11) .
(NNT=25; NS)* Sodium Oxybate?
Naltrexon??
(NNT=20)
Gabapentin?
Naltrexon# Topiramaat? Modafinil??
(NNT=11) Varenicline?

Doxasozine??

* NO supervision
# off-label




Substitution Treatment In
Alcohol Dependence




Position papers

Perspectives 2012

Substitution therapy for alcoholism: time for
a reappraisal?

Jonathan Chick® and David J Nutt®

FOR DEBATE doi: 101111 /add. 3 3158

Which medications are suitable for agonist drug
maintenance?

Shane Darke & Michael Farrell
Niiond v and Alohot Research Cantrs, Uriversity of New South Wasie Sydnex NSW! Australi 2015

Requirements:

* Agonist (effect)

* Oral use with longer effect
* Low toxicity

Safety measures
* Tx setting: specialist+support

* Combine with psychosocial

* Define outcomes
* No effect on polydrug use




Effective Pharmacotherapy Alcohol Dependence

Treatment Goal 1st Choice 2nd Choice 3'd Choice
Acamprosate : :
Disulfiram Baclofen?
bsti (NNT=11) (NNT=25; NS)* Sodium Oxybate?
Abstinence Naltrexone?? T ybate:
(NNT=20)
o Nalt u Gabapentin?
Reduced Drinking altrexone | Modafinil??
(NNT=11) Topiramate? -
Varenicline?
Nalmefene? )
Doxasozine??

* no supervision ] _ _ _ _ _
# off-label - Third choice substitution medications



Recent Consensus Statements

Addiction Biology

ORIGINAL ARTICLE
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Efficacy and safety of sodium oxybate in alcohol-
dependent patients with a very high drinking risk level

Wim van donBrink', Glovannl Addolorate’, Honrl-Jean Aubin™*, Amine Benyamina®,
Fablo Caputo®, Maurice Dematteis®, Antonl Gual’, Octo-Michael Losch”, Karl Mann®,

lere Maremmani'®, David Nuet'', Frangois Pallle'?, Pascal Porney'”, Jirgen Rehm'*> 1%,
Michel Reynaud'’, Nicolas Simon'®, Bo Saderpalm'”, Wolfgang H. Sommor™?°,

Henrbette Waltee® & Ralner Spanaget’®

Addict Biol. 2018 Jul;23(4):969-986.

Sodium oxybate (GHB)

Baclofen (LD/HD)

The Use of Baclofen as a Treatment
for Alcohol Use Disorder: A Clinical
Practice Perspective

Renaud de Beaurepaire', Julia M. A. Sinclair?, Mathis Heydtmann?,

Giovanni Addolorato*%, Henri-Jean Aubin®’2%, Esther M. Beraha ", Fabio Caputo'",
Jonathan D. Chick '**, Patrick de La Selle’*, Nicolas Franchitto **, James C. Garbutt™,
Paul S. Haber ", Philippe Jaury ™, Anne R. Lingford-Hughes®, Kirsten C. Moriey?",
Christian A. Maller®, Lynn Owens®, Adam Pastor®*, Louise M. Paterson®,

Fanny Pélissier™, Benjamin Rolland”*, Amanda Stafford®, Andrew Thompson?,
Wim van den Brink®, Lorenzo Leggio ***% and Roberta Agabio3*

Front Psychiatry. 2019 Jan 4;9:708.

Baclofen for the treatment of alcohol use disorder:
the Cagliari Statement

*Roberta Agabve, Julia MA Sinclale, Giovanai Addoforoto,
Hervi-Jean Aubin, Esther M Beroha, Fabio Caputo,
Jonathan D Chick, Patnick de La Seffe, Nicokas Franchitzo,
Jarnes C Garbutz, Poul S Haber, Mathis Heydtman,
Philippe faury, Anne R Lingford-Hughes, Kirsten C Morley,
Christion A MidTer, Lynn Owens, Adam Pastor,

Lowise M Patersan, Fanny Péissier Berjamén Rofland,
Amanda Stafford, Andrew Thompson, Wim van den Brink,
Renaud de Beaurepaie, Lorenzo Leggio

Lancet Psychiatry. 2018 Dec;5(12):957-960.




A meta-analysis of the efficacy of gabapentin for treating
alcohol use disorder _—
ADDICTION
1,2 . P . . . 1.2 2019
Henry R. Kranzler ** '), Richard Feinn”, Paige Morris' & Emily E. Hartwell
Table 2 Meta-analysis results.
Outcome Number of studies Number of subjects Effect” size 95% CI P-value
Complete abstinence 6 673 1.33 0.84-2.10 0.23
Relapse to heavy drinking 6 673 0.80 0.57-1.13 0.21
Percentage of days abstinent 4 476 0.26 —0.16-0.69 0.23
Percentage of heavy drinking days 7 730 —0.64 -1.22--0.06 0.03
Drinks/day 5 652 —0.15 —0.64-0.35 0.56
GGT concentration 4 352 -0.12 -0.37-0.13 0.39

Gabapentin probably only effective in reducing the % of heavy drinking days

A Can gabapentin really be regarded to be a substitution treatment?




Shelter-based managed alcohol administration CMA
to chronically homeless people addicted to alcohol J

Tiina Podymow, Jeff Turnbull, Doug Coyle, Elizabeth Yetisir, George Wells CMA] - JANUARY 3,2006 - 174(1)
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2 Fewer emergency room admissions | . ..
‘ - . improved functioning

] : Fewer police reports

Does managing the consumption of people with severe alcohol
dependence reduce harm? A comparison of participants in six

Canadian managed alcohol programs with locally recruited controls
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The Use of Baclofen as a Treatment
for Alcohol Use Disorder: A Clinical
Practice Perspective

Renaud de Beaurspaire ', Julia M. A. Sinclair?, Mathis Heydimann?,

Giovanni Addolorato*®, Henri-Jean Aubin®7%° Esther M. Beraha™, Fabio Caputo ',
Jonathan D. Chick >3, Patrick de La Selle’, Nicolas Franchitto *, James C. Garbutt?s,
Paul S. Haber "', Philippe Jaury ™, Anne R. Lingford-Hughes®, Kirsten C. Moriey~’,
Christian A. Malier®, Lynn Owens*, Adam Pastor®**, Louise M. Paterson®,

Fanny Peélissier®, Benjamin Rolland?®*5, Amanda Stafford®, Andrew Thompson®,
Wim van den Brink¥*, Lorenzo Laggio 3%-3%3 and Robarta Agabio 3" Jenuery 2018 | Vidume 8 | Articie 708

}‘ frontiers

~ Vg

*a

After promising preclinical evidence [for review see Colombo * Clinical studies show Conﬂlctlng results

and Gessa (1)], dinical studies started to investigate whether
baclofen may be useful in the treatment of alcohol use disorder * BaC|Ofen |S Often used Oﬂ:_label for AD
(AUD). However, to date, clinical studies have yielded conflicting
results. Despite the lack of consistent evidence, baclofen is often A
used off-label in clinical practice to treat AUD, especially in some

European countries and Australia (2). In this manuscript, a large
group of researchers and clinicians combine their expertise in this

Review by researchers and clinicians
area to provide {(a} a review of the current research evidence and (a) EVIdence eﬂ:lcacy .I:rom a” StUdIES

clinical experience of using baclofen in the treatment of AUD, {b)

a description of the two different approaches used to administer (b) DESCI’IptIOI’] tWO treatment Stl'ategleS

baclofen in dinical practice settings (“fixed doses” or "flexible
doses”) to treat AUD, and (c) a brief overview of the clinical use
of baclofen to treat AUD.

(c) Clinical use today




TABLE 1 | Aanaomized double-bind piacebo-controfied rias.

15 baclofen RCTs

References Dally dose of baciofen; Mean of drinks per Weeks of Significant difference Effects of baciofen compared
Number of participants drinking days duration between baclofen and to placabo
placebo
Adoclorato et 8. {33)  BAC (30mg): 20 BAC (30mg): 18.0% 4 Yee EAC (30mgk § 100.0% DD
PLA:- 18 PLA: 100 PLA: | 80.0% DO
Garbutt et al BAC (30mg): 40 BAC (30mg): 7.3° 12 No BAC {30mg} 51.7% sbstinant
PLA-40 PLA:68 days
PLA: 51.6% abstnent days
Adockratoetd. (35)  BAC [30mg): 42 EAC 30mg)- NA. 12 Yes EAC {30mg}: 71.4% betinant
PLA-42 PLA:NA pabients
PLA: 28.8% abstnent paients
Hauser &t 2. (36) BAC [30mg): 88 BAC (30mgj- 7.1° 12 No BAC (30 Mgl 32.3% 2bstinant
PLA- g2 PLA: 76 days
PLA: 31.1% abstnent days
Ponlzovaky etal. (37)  BAC [S0mg): 32 BAC (S0mg): 7.4° 12 No BAC {50 mg 46.1% sostinant
PLA- 32 PLA:B2 cays
PLA: 47.5% abstnent days
Krupitsky &t al. (35 BAC (50mg): 16 BAC (S0mg): 0.1° 12 No BAC (50mg) 100% ebstinent
PLA 16 PLA:03 days iast weak.
PLA: 100% absiinant aays &st
week
Addoorstoet & (38)  BAC (30mg: 14 BAC (30mg) 13.9° 12 Yee BAC (30mgk ¢ 53% DD
BAC (BOmg): 14 EAC (BOmg)- 9.8 BAC B0mgk § B8% DO
PLA: 14 PLA: 120 PLA:NA.
Monay stal (40 BAC (0mg): 14 BAC (30mg)- 15,5 12 No EAC (30mg} 5.8 00D
BAC (BOmg: 14 BAC (BOMg)- 15.1 BAC (E0mgk 5.6 000
PLA: 14 PLA: 143 PLA: 2.8 DDO
BAC (30mg) Incuced peeliive
efects among pafients with
comortid ardety
Moriey et at. (41) BAC 20mg): 36 BAC @0mgj- 17.0° 12 Yes BAC {30 mg) 58.5% sbatinant
BAC (TSmy: 35 BAC (T5mg)- 135 aays
PLA: 38 PLA: 14.1 BAC (75mgr 64,6% abetinant
days
PLA: 43.3% abstnent days
Laggio et al, (42) BAC [BOmg): 15 BAC (BOMg: NA. 12 Yee BAC (80mgl- 12.1% abstinent
PLA 15 PLA:NA oays from alconol end tobacco
PLA: 3.5% abetinent deys Yon
alconaoé end tobacco
Garbutt et &, BAC (30mg)
unpubitshed BAC ([B0mg)
LA
Barmhaetal (43) BAC (30mg): 31 BAC (30mgl 11.0% 18 No BAC (30mg) 41.9% abstinant
8AC (up 10 150mg): 58 BAC (up to 150mgj- 12.2 patients
PLA 82 PLA: 118 EAC up to 150mg): 43.1%
abstinent patients
PLA: 48.8% abstnent patients
Reynaud at & {84) BAC (upio 180Mg): 185 BAC (up to 180mg;: .02 26 No EAC {up to 180mg): 11.9%
PLA:- 155 PLA:TE abstinent patients
PLA: 10.5% abstnent paients.
MOfier 6t &, (45) BAC (up 1o 270mg)- 28 BAC (up to 270mg} 12 Yes BAC (up to 270 mg): 63.2%
PLA:- 28 17.23 abstinent patents
PLA: 160 PLA: 23.8% abstnent patients
suyets, BAC (up 0 300mg} - - -
unputished PLA

*) dhink — 12 of alcbok B1 drink — 14 of alcohol =1 drink — 10g of alcohok BAC, badafors D0, crinking dys: DOD, drinks per chinking days: NAL, nof appicable; PLA, Placeba.

The Use of Baclofen as a Treatment
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FIrst meta-analysis (2014)

Thérapie 2014 SeptembreOctobre; 69 (5): 427-435

Efficacy of Baclofen on Abstinence and Craving
in Alcohol-dependent Patients: a Meta-analysis
of Randomized Controlled Trials

. - =5 R * ¢ o 2
Nicolas Lvsmuj/l, Florelle B(’/lvf], Genevieve Mounier T and Marie-Noélle B(’}/('HSI'"

Design: Fixed-effect meta-analysis of 5 early (2002-2010) LD Baclofen RCTs.
Results: Compared to placebo, baclofen was associated with a significant increase of

179% in percentage of abstinent patients at the end of the trial. For secondary outcome
measures, no significant effect of baclofen was observed compared to placebo.
Conclusions. Our meta-analysis brings weak support towards an efficacy of low dosages
of baclofen on the maintenance of abstinence in alcohol-dependent patients.




Studies and Findings Lasouef et al., 2014

Table |, Characteristics of randomized controllad trials included In the meta-analysis
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Addoloratol 18] 2002 Placebo 10 Lid D028 4 0, 1,2, 3.4 20 19
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Heterogeneity: Chi*=0,42, df=2{(P=0,81), F=0%
Testfor overall effect: £2= 4,52 (P < 0.00001)
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005 0.2

& 20

Favours placebo Favours baclofen

Fixed-effect meta-analysis of 3 small LD baclofen studies shows effect on abstinence




TABLE 1 | Aanaomized double-bind piacebo-controfied rias.

15 baclofen RCTs

References Dally dose of baciofen; Mean of drinks per Weeks of Significant difference Effects of baciofen compared
Number of participants drinking days duration between baclofen and to placabo
placebo
Adoclorato et 8. {33)  BAC (30mg): 20 BAC (30mg): 18.0% 4 Yee EAC (30mgk § 100.0% DD
PLA:- 18 PLA: 100 PLA: | 80.0% DO
Garbutt et al. (34) BAC (30mg): 40 BAC (30mg): 7.3° 12 No BAC {30mg} 51.7% sbstinant
PLA-40 PLA:68 days
PLA: 51.6% abstnent days
Adockratoetd. (35)  BAC [30mg): 42 EAC 30mg)- NA. 12 Yes EAC {30mg}: 71.4% betinant
PLA-42 PLA:NA pabients
PLA: 28.8% abstnent paients
Hauser et & (36) BAC [30mg): 88 BAC (30mgj- 7.1° 12 No BAC (30 Mgl 32.3% 2bstinant
PLA- g2 PLA: 76 days
PLA: 31.1% abatnent days
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PLA- 32 PLA:B2 cays
PLA: 47.5% abstrent days
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PLA- B2 PLA: 118 EAC up to 150mg): 43.1%
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PLA:- 155 PLA:TE abstinent patients
PLA: 10.5% abstnent paients.
MOfier &t &, (45) BAC {up to 270mg): 26 BAC (up to 270mg} 12 Yee BAC (up to 270 mg): 68.2%
PLA 28 17.23 abstinent patents
PLA: 160 PLA: 23.8% abstnent patients
seuryets, BAC (up 0 300mg} - - -
unpubished PLA

*) dhink — 12 of alcbok B1 drink — 14 of alcohol =1 drink — 10g of alcohok BAC, badafors D0, crinking dys: DOD, drinks per chinking days: NAL, nof appicable; PLA, Placeba.
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Abigail K. Rose """ & Andrew Jones

ooy
Experimental Control Odds Ratio Odds Ratio
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Heterogeneity. Tau*= 1,01, Chi*= 21.16, di= § (£ = 0.0008); I*= 76% =0 01 091 p 1%0 1001
NOSLIBLOVIAR SRSLL R LIV AT = hae) Favours Placebo Favours Baclofen
Figure 3 Forest plot of effect sizes comparing baclofen to placebo on abstinence rates following treatment completion [Colour figure can be

viewed at wileyonlinelibrary.com)]

Randome-effects meta-analysis including 12 RCTs
Overall significant effect of baclofen on abstinence rate (n=6: OR=2.67; NNT=8);

No sign. effect on any of the other alcohol outcomes, craving, anxiety, depression
No stratified analysis for HD vs. LD!!
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Efficacy, tolerability, and safety of low-dose
and high-dose baclofen in the treatment of
alcohol dependence: A systematic review and

meta-analysis

Mimi Pierce®, Arjen Sutterland”, Esther M. Beraha“,
Kirsten Morley“, Wim van den Brink"”:™

Systematic search RCTs baclofen vs placebo A 13 RCTs

Dose (# studies)
* LD baclofen (n=7), HD baclofen (n=4); LD en HD baclofen (n=2)

Outcomes (# studies; # patients)
*TTL = Time To Lapse (n=8; N=852)
* PDA = Percent abstinence Days (n=7; N=457)
* PAE = Percent Abstinent at Endpoint (n=8; N=1244)
Statistics

* Random effect model with evaluation over complete study period
* Stratification for dose (O 60 mg/ day v

* Meta-regression for alcohol use at intake
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Table 3  Summary of findings.

Outcome Relative effect (95% Cl)  Approximate OR  No. of participants (studies)
Time to lapse overall SMD 0.42 (0.19-0.64) 2.14 (1.41-3.19) 852 (8)

Time to lapse LD SMD 0.57 (0.30-0.84) 2-81(1.72-4.59) 439 (6)

Time to lapse HD SMD 0.12 (-0.07 to 0.28) 1.24 (1.14-1.66) 508 (3)

Percentage days abstinent SMD 0.21 (—=0.24to 0.66) 1-46 (1.55-3.31) 457 (7)

Percentage abstinent at end point overall OR 1-93(1.17-3-17) 1244 (8)

Percentage abstinent at end point LD OR 2.29 (0.95-5.51) 424 (5)

Percentage abstinent at end point HD OR 1.63 (0.89-2.99) 874 (5)

SMD: standardized mean difference, LD: low dose, HD: high dose, OR: odds ratio, 95% CI: 95% confidence interval.
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Figure 5 Meta-regression: average daily alcohol intake at inclusion (Random-effects).




Baclofen for the Treatment of Alcohol Dependence and Possible Role of Comorbid Anxiety
K.C. Morley!-*, A. Baillie?, S. Leung?, G. Addolorato*, L. Leggio>®7 and P.S. Haber!-8

Alcohol and Alcoholism Vol. 49, No, 6, pp. 654-660, 2014

Small study (N=42) with significant effects of baclofen only in the subgroup of
patients with a life-time anxiety disorder (also: cC genotype of GABAB1 receptor gene).




