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Alcohol use disorder (AUD) is a devastating illness for which e�ective

treatments are lacking. Studies over the last two decades have shown that

baclofen, a GABA-B agonist, could be a promising treatment for AUD. However,

the e�cacy of baclofen is still controversial, and studies have shown that it may

be associated with an excess of hospitalizations and deaths. In March 2014,

the French Health Safety Agency granted a “Temporary Recommendation

for Use” (TRU) regulating the prescription of baclofen in subjects with AUD.

The TRU allowed physicians to prescribe high-dose baclofen (up to 300

mg/d). The doses were adjusted, and tailored to the needs of each patient.

Between March 2014 and March 2017, TRU clinical data were collected

for a total of 6,939 subjects. The recorded data included information on

alcohol consumption, the intensity of alcohol cravings, and adverse events.

The present article proposes an analysis of the data provided by the TRU.

Subjects for which data were missing regarding baclofen daily dosage, alcohol

consumption or craving scores were discarded from the analyses. A cohort

of two groups of subjects was analyzed. The first group included all TRU

subjects suitable for analyses (5,550 subjects), and the second group included

subjects followed for at least 365 days (169 subjects). Comparisons were made

between baseline and endpoint of the follow-up period. The results show

that a majority of subjects in the whole cohort had received doses of over

80 mg/d. The mean dose of baclofen at the endpoint was >110 mg/d in the

second group of subjects. Doses of >80 mg/d were not associated with an

increase in adverse events after adjustment for the follow-up duration. In terms

of e�cacy, comparisons between baseline and endpoint show that baclofen

treatment significantly decreased alcohol consumption and alcohol cravings,

and significantly increased the number of subjects with null or low-risk alcohol

consumption according to WHO criteria.
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Introduction

Alcohol use disorder (AUD) is a devastating illness that

affects hundreds of millions of people throughout the world. The

disorder comes at a huge medical and societal cost estimated

at e120 billion per year in France (1). Medications approved

for the treatment of alcohol dependence include acamprosate,

naltrexone, nalmefene and disulfiram. These medications are

of limited efficacy, and alcohol dependence remains a difficult

to treat condition (2). Another medication, baclofen, was

recently approved in France by the French Health Safety Agency

(ANSM – Agence Nationale de la Sécurité du Médicament) for

the treatment of AUD (3). Baclofen is a gamma-aminobutyric

acid-B (GABA-B) receptor agonist developed five decades ago

for the treatment of spasticity secondary to brain and medulla

lesions. For more than 30 years, baclofen was used exclusively

by neurologists, and at the beginning of the 2000s, it was shown

that baclofen could be effective in the treatment of AUD (4–6).

The efficacy of baclofen in AUD has been examined in many

observational and randomized controlled trials (RCTs), but still

remains controversial because of between-study discrepancies

[see references (7, 8) for review]. Between-study discrepancies

may be related to many factors (9), one of which is the baclofen

dose (low or high) (10, 11).

In France, off-label use of baclofen in the treatment

of alcohol dependence increased dramatically following the

publication, in 2008, of the book “Le dernier verre” (“The

end of my addiction”) (12, 13) by Olivier Ameisen, where

the author relates how he cured himself with a high dose of

baclofen. The book was a great editorial success, and as a

consequence a very large number of alcohol-dependent subjects

sought baclofen treatment. In France, the estimated number

of subjects taking off-label baclofen for alcohol dependence

exceeded 200,000 between 2008 and 2013 (14). To respond to

this unexpected situation, the ANSM granted in March 2014 a

“Temporary Recommendation for Use” (TRU) regulating the

prescription of baclofen in the treatment of alcohol dependence

(15). The TRU allowed physicians to prescribe high-dose

baclofen (up to 300 mg/d) to AUD subjects under certain

conditions. Between March 2014 and March 2017, TRU clinical

data were collected for a total of 6,939 subjects. The recorded

data included information on daily alcohol consumption, the

intensity of alcohol cravings and adverse events. Preliminary

results from the TRU study were released by the ANSM in

March 2015 (16), and no further analysis of the TRU has

been released since. The preliminary TRU results showed a

reduction in alcohol consumption and craving in 65 and 74% of

the subjects, respectively. The results also showed that at least

one adverse event was reported in 14% of the subjects, and

a serious adverse event was reported in 1.7%. Another study

dedicated to evaluating the security of baclofen was released

in 2017 (17). This study showed that, in comparison to other

AUD treatments (acamprosate and naltrexone), high doses of

baclofen (>80 mg/d), but not low doses (≤80 mg/d), produce

an excess of hospitalizations and deaths. The study did not

address the question of the efficacy of baclofen. Although the

methodology of the study has been critically analyzed (18), the

study nevertheless raises the question of the benefits/risks of

high-dose baclofen in the treatment of AUD. The TRU database

could be a valuable tool for evaluating the efficacy and safety

of baclofen, and could provide interesting insights into low-

dose/high-dose benefits/risks.

The objective of the present study was to analyze the

clinical information provided by the TRU database. The primary

objective was to analyze the efficacy and safety of doses of

<80mg (low doses) and doses >80mg (high doses) for the

whole TRU cohort. The aim of the present study was also

to compare the effects of baclofen in the TRU with those of

studies already published in the literature using high doses of

baclofen. Previous studies suitable for comparison with data

from the TRU include RCTs and observational studies. RCTs

include the BACLAD study (19), the Dutch study (20), the

ALPADIR study (21), and the Bacloville study (22). Comparative

observational studies include those that, similar to the TRU,

used WHO criteria (23) to evaluate the effects of baclofen

(10, 11, 24). Previously published RCTs which did not use

high doses [including the Garbutt et al. study (25) that was

limited to 90 mg/d], and observational studies that used high

doses but not WHO criteria as an outcome measure (26–

29), were not taken into account in the present article. In

terms of efficacy, the results of RCTs were contradictory:

BACLAD (19) and Bacloville (22) demonstrated a significant

effectiveness of baclofen on alcohol consumption, but no effect

on craving, while the ALPADIR study (21) showed a significant

effect of baclofen on craving but not on alcohol consumption,

and the Dutch study (20) showed no positive effect on both

measures. All observational studies using high doses showed

positive results on alcohol consumption, none of them evaluated

craving. Given that the maximum length of treatment in the

published RCTs was 1 year (22), a separate analysis of the

efficacy of baclofen in TRU subjects treated for at least 365

days was performed. This analysis was designed to reproduce

the conditions of the Bacloville study as much as possible,

because the Bacloville study has similarities with the TRU: the

use of tailored doses, up to 300 mg/d, and a pragmatic protocol

designed to be nearly a real-world study, while other RCTs

used fixed doses, lower than 300 mg/day, and more stringent

protocol conditions. The efficacy of baclofen in this group

of one-year treated TRU subjects was analyzed globally, and

by dose (<80mg and >80mg). The 80mg dose was picked

as the high vs. low dose cut-off for several reasons: It is

the cut-off dose that the ANSM used for baclofen approval

in AUD (3); It is the cut-off dose that the ANSM used in

their preliminary analyses of the TRU data in 2015 (16); It

is the cut-off dose in the study that evaluated the security of

baclofen in France in 2017 (17); And the dose that most often
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separates the high-dose vs. low-dose studies in the literature [see

reference (7)].

Methods

In general, a TRU is a “regulatory framework” granted by

the French ANSM allowing physicians to prescribe an off-label

medication. The objectives of a TRU are to allow physicians

to prescribe a non-approved medication, to collect clinical

data, and to implement a pharmacovigilance supervision of

prescriptions. The TRU for baclofen was granted for a 3-

year period running, from March 2014 to March 2017. Any

kind of physician (general practitioner [GP], psychiatrist and

other specialists) could include subjects in the cohort. Criteria

for inclusion in the baclofen TRU were alcohol dependence,

the failure of previous treatment attempts, an absence of

significant somatic disorder (kidney and liver diseases, and a

history of epilepsy) and mental disorder (severe depression,

bipolar disorder, schizophrenia and other psychoses), and an

absence of baclofen contra-indication. Medications for alcohol-

dependence (acamprosate, naltrexone, nalmefene, disulfirame)

were not allowed, these treatments had to be stopped at least 2

weeks before inclusion. Subjects could use any other treatments,

including psychosocial treatments, these other treatments were

not recorded. Procedures of the baclofen TRU protocol were

as follows: tailored prescription of baclofen adjusted to each

subject, allowing a maximum daily dose of 300mg; regular

visits to the prescribing physician; and measuring or recording

specific variables at each visit. All data were recorded on an

online internet portal. The TRU database used for analyses in

the present article was exclusively based on the online database.

Subjects all gave oral informed consent to participate in the

study. The TRU database was acquired by Zentiva Laboratories

that performed the statistical analyses and invited the authors to

write the present article using the results of these analyses.

Population

The study pertained to the 6,939 subjects recorded in

the TRU online national register. The criteria for inclusion

were being diagnosed with AUD, and being started with

a treatment of baclofen for AUD, in accordance with the

TRU prerequisites, that is, being aged 18 years or older and

having no contraindication for baclofen (pregnancy, epilepsy,

hypersensitivity or allergy to baclofen or excipients).

Outcomes

At each recorded visit, which could occur at no predefined

time points, prescribers had to note the following variables: (a)

average daily consumption, in grams per day (the physicians

converted volumes in grams), in the week preceding the

visit, (b) average intensity of alcohol cravings in the week

preceding the visit (assessed by using a visual analog scale

[VAS] graded from zero [no craving] to 10 [permanent and

intense craving]), (c) at-risk status using the WHO criteria

(that is, high risk for consumption of ≥40 g/d for men

and of ≥20 g/d for women), and (d) adverse events: the

recording of adverse events was presented in two ways on

the Internet portal, first as a list of severe adverse events

(fall and fracture, public road accident, severe depression or

anxiety, suicidal ideation or behavior, mania, seizures, coma),

and, second, as a free-text format space where the physician

reported other adverse events. For its part, the ANSM was

always informed of the occurrence of the death of a participant.

The ANSM decided whether the reported adverse events, or

deaths, were related or not to baclofen treatment. Therefore, five

categories of adverse events were analyzed: any adverse event,

all adverse events related to baclofen treatment, severe adverse

events related to baclofen treatment, deaths, deaths related to

baclofen treatment.

Subjects included could be either baclofen-free or already

taking baclofen. The duration of the follow-up period for

each participant ranged from a single visit to the 3-year

period of the TRU. The study included 6,939 subjects

during the 3-year period. The analyses were separated into

two groups:

- Group 1 included all subjects for whom baclofen dosage,

alcohol daily consumption and craving scores were available.

Once these filters were applied, from a total of 6,939 subjects in

the overall population, 1,389 were excluded because of missing

information. This left 5,550 subjects for analyses: 1,614 (29%)

women and 3,936 (71%) men.

- Group 2 included subjects who had been followed for

at least 365 days and were still under baclofen treatment at

their first visit after Day 365, for which baclofen dosage, alcohol

daily consumption and craving scores were available. Once these

filters were applied, a total of 169 subjects (51 [30.18%] women

and 118 [69.82%] men) were available for analyses.

Given that the schedules of the visits in the TRU were not

regular, but left to the discretion of the physician, the first visit

made after 365 days was selected as equivalent to the 12-month

visit. This first visit after 365 days took place between exactly 1

year and slightly under 2 years; 50% of the subjects made their

visit after Day 399, i.e., approximately 1 month after 1 year, and

75% made their visit after Day 429, i.e., within 2 months of

the one-year period. All subjects from group 2 also belong to

group 1, but there was actually no comparison between groups.

Analyses were essentially sensitivity analyses on both groups. To

collect further information regarding the baclofen dosage (low

vs. high), another series of analyses was performed in a subgroup

of Group 2. This subgroup was limited to subjects who were

treated at any time with doses over 80 mg/d (147 subjects).
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TABLE 1A Percentage of subjects with last recorded dose ≤ or > to 80

mg/day.

Last recorded dose N (%)

≤80 mg/day 2,740 (49.37%)

>80 mg/day 2,810 (50.63%)

TABLE 1B Percentage of subjects with maximum recorded dose ≤ or

> to 80 mg/day.

Maximum recorded dose N (%)

≤80 mg/day 2,296 (41.37%)

>80 mg/day 3,254 (58.63%)

Statistics

Descriptive results providing effectiveness measures of the

treatment were obtained by calculating the differences between

baseline and endpoint scores (any treatment duration in Group

1, at least 365 days of treatment in Group 2) for daily alcohol

consumption, alcohol cravings, and at-risk status using the

WHO criteria (23). We compared the above scores for the

≤80mg and >80mg groups. Two-way ANOVA calculations

were performed for daily alcohol consumption, craving scores

and at-risk status in the groups and according to the treatment

dose reached: ≤80mg and >80mg. Two treatment dimension

features were analyzed during the treatment periods, with

one studied according to the last recorded dose and one

studied according to the maximum recorded dose. P-values were

obtained from Wilcoxon Signed Rank Test and Chi-square test

results. The five categories of adverse events were analyzed by

posology groups (≤80mg and >80mg) in Group 1, and the

Incidence of the number of adverse events was adjusted to the

follow-up duration (adverse events/subject-year).

Results

Group 1

Among the 5,550 subjects, the last recorded dose was ≤80

mg/d in 2,740 subjects (49.37%), and>80 mg/d in 2,810 subjects

(50.63%) (Table 1A). The maximum recorded dose was ≤80

mg/d in 2,296 subjects (41.37%), and>80 mg/d in 3,254 subjects

(58.63%) (Table 1B). Therefore, a majority of subjects had a last

dose and a maximum dose of over 80 mg/d. The average last

recorded dose was 48.2mg in subjects taking ≤80 mg/d and

140.6mg in subjects taking >80 mg/d (Table 2A). The average

maximum recorded dose was 50.8mg in subjects taking ≤80

mg/d and 146.4mg in subjects taking >80 mg/d (Table 2B).

TABLE 2A Last recorded dose for the overall population.

≤80 mg/day >80 mg/day

N 2,740 2,810

Mean (SD) 48.2 (20.46) 140.6 (51.02)

Median 50 120

Percentiles 25, 75 30, 60 100, 160

Min, max 0, 80 120

TABLE 2B Maximum recorded dose for the overall population.

≤80 mg/day >80 mg/day

N 2,296 3,254

Mean (SD) 50.8 (19.60) 146.4 (55.67)

Median 60 120

Percentiles 25, 75 30, 60 100, 180

Min, max 0, 80 85, 600

The average alcohol consumption according to the last

recorded dose was 69.9 g/d at baseline and 36.6 g/d at the last

visit for subjects taking ≤80 mg/d (p < 0.0001) and 74.2 g/d

at baseline and 38.6 g/d at the last visit for subjects taking

>80 mg/d (p < 0.0001) (Table 3A). There were no significant

differences between the two dose groups (p = 0.45). Alcohol

consumption according to the maximum dose was 70.5 g/d

at baseline and 39.1 g/d at the last visit for subjects taking

≤80 mg/d (p < 0.0001) and 73.1 g/d at baseline and 36.6 g/d

at the last visit for subjects taking >80 mg/d (p < 0.0001)

(Table 3B). There were no significant differences between the 2

dose groups (p= 0.1).

The average alcohol craving scores according to the last

recorded dose were 5.4 at baseline and 3.5 at the last visit for

subjects taking ≤80 mg/d (p < 0.0001) and 5.3 at baseline and

3.6 at the last visit for subjects taking >80 mg/d (p < 0.0001)

(Table 4A). There were no significant differences between the

two dose groups (p = 0.58). Alcohol craving scores according

to the maximum dose were 5.5 at baseline and 3.7 at the last visit

for subjects taking ≤80 mg/d (p < 0.0001) and 5.3 at baseline

and 3.4 at the last visit for subjects taking>80mg/d (p< 0.0001)

(Table 4B). There were no significant differences between the

two dose groups (p= 0.78).

The percentage of subjects with null or low-risk alcohol

consumption according to the last recorded dose was 46.53 at

baseline and 68.58% at the last visit for subjects taking ≤80

mg/d (p < 0.0001) and 46.98 at baseline and 67.76% at the

last visit for subjects taking >80 mg/d (p < 0.0001) (Table 5A).

There were no significant differences between the two dose

groups (p = 0.77 at baseline and p = 0.51 at the last visit). The

percentage of subjects with null or low-risk alcohol consumption

according to the maximum dose was 45.25 at baseline and
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TABLE 3A Alcohol consumption for the overall population – last

recorded dose.

Last recorded dose

Baseline ≤80 mg/day >80 mg/day

N 2,077 2,156

Mean (SD) 69.9 (89.04) 74.2 (91.71)

Median 50 50

Percentiles 25, 75 0, 100 0, 100

Min, max 0, 900 0,840

P= 0.45

Last visit

N 2,682 2,738

Mean (SD) 36.6 (64.13) 38.6 (60.42)

Median 10 18

Percentiles 25, 75 0, 50 0, 50

Min, Max 0, 750 0,600

P < 0.0001 P < 0.0001

TABLE 3B Alcohol consumption for the overall population –

maximum recorded dose.

Maximum recorded dose

Baseline ≤80 mg/day >80 mg/day

N 1,642 2,591

Mean (SD) 70.5 (88.37) 73.1 (91.71)

Median 50

Percentiles 25, 75 0, 100 0, 100

Min, max 0, 750 0,900

P= 0.1

Last visit

N 2,242 3,178

Mean (SD) 39.1 (66.91) 36.6 (58.79)

Median 10 10

Percentiles 25, 75 0, 50 0, 50

Min, max 0, 750 0,600

P < 0.0001 P < 0.0001

66.59% at the last visit for subjects taking ≤80 mg/d (p <

0.0001) and 47.72 at baseline and 69.27% at the last visit for

subjects taking>80mg/d (p< 0.0001) (Table 5B). There were no

significant differences between the two dose groups at baseline

(p = 0.11), but the difference was significant at the last visit (p

= 0.035), possibly demonstrating a better effectiveness of high-

dose baclofen treatment. However, the duration of treatment

was different according to the dose: 271.5 days according to

the last recorded dose and 225.4 days according to the maximal

recorded dose in the≤80mg/d group vs. 389.9 days according to

the last recorded dose and 406.5 days according to the maximal

TABLE 4A Alcohol craving for the overall population – last recorded

dose.

Last recorded dose

Baseline ≤80 mg/day >80 mg/day

N 2,087 2,162

Mean (SD) 5.4 (3.02) 5.3 (2.92)

Median 6

Percentiles 25, 75 3.8 3.8

Min, max 0,10 0,10

P= 0.58

Last visit

N 2,673 2,746

Mean (SD) 3.5 (2.86) 3.6 (2.67)

Median 3

Percentiles 25, 75 1.6 1.5

Min, max 0,10 0,10

P < 0.0001 P < 0.0001

TABLE 4B Alcohol craving for the overall population – maximum

recorded dose.

Maximum recorded dose

Baseline ≤80 mg/day >80 mg/day

N 1,649 2,600

Mean (SD) 5.5 (2.97) 5.3 (2.97)

Median 6

Percentiles 25, 75 3.8 3.8

Min, max 0,10 0,10

P= 0.78

Last visit

N 2,238 3,181

Mean (SD) 3.7 (2.87) 3.4 (2.69)

Median 3

Percentiles 25, 75 1.6 1.5

Min, max 0,10 0,10

P < 0.0001 P < 0.0001

recorded dose in the >80 mg/d group (Tables 5A,B). There was,

therefore, a decrease in the percentage of alcohol dependent

subjects according to WHO criteria in the two groups, with the

high-dose treatment potentially being superior. The fact that a

substantial proportion of subjects were at null or low risk at

baseline is addressed in the discussion section.

Adverse events were analyzed according to the posology

groups. In the ≤80 mg/d group, 14.98% of subjects reported an

adverse event, while 9.89% had an adverse event attributed to

baclofen, 1.87% had a severe adverse event, 0.13% died, and in

0.04% of the cases of death, the death was attributed to baclofen.
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TABLE 5A Percentage of subjects with null or low-risk alcohol

consumption for the last recorded dose.

Last recorded dose

Dose group Baseline (%) Last visit (%)P-value Average

follow-up time

(days)

≤80 mg/day 2,106 (46.53%) 2,740 (68.58%) <0.0001 271.5

>80 mg/day 2,184 (46.98%) 2,810 (67.76%) <0.0001 389.9

P-value 0.77 0.51

TABLE 5B Percentage of subjects with null or low-risk alcohol

consumption for the maximum recorded dose.

Maximum recorded dose

Dose group Baseline (%) Last visit (%)P-value Average

follow-up time

(days)

≤80 mg/day 1,662 (45.25%) 2,296 (66.59%) <0.0001 225.4

>80 mg/day 2,628 (47.72%) 3,254 (69.27%) <0.0001 406.5

P-value 0.11 0.035

TABLE 6A Adverse events by posology groups.

AE type Events Events Subjects Subjects

≤80 mg/day>80 mg/day≤80 mg/day>80 mg/day

Any AE 662 1,732 344 (14.98%) 757 (23.26%)

Related AE 426 1,120 227 (9.89%) 503 (15.46%)

Severe AE 69 196 43 (1.87%) 122 (3.75%)

Deaths 3 5 3 (0.13%) 5 (0.15%)

Related deaths 1 3 1 (0.04%) 3 (0.09%)

In the >80 mg/d group, the same percentages were 23.26, 15.46,

3.75, 0.15 and 0.09%, respectively (Table 6A). When adjusted

to the duration of treatment, incidences of adverse events were

0.472, 0.304, 0.049, 0.002 and 0.001 in the ≤80 mg/d group, and

0.489, 0.316, 0.055, 0.002 and 0.001 in the >80 mg/d group,

respectively (Table 6B). Therefore, after adjusting for the follow-

up duration, the incidence of the different types of adverse events

was similar between the two groups.

Comparisons between women and men showed no

significant gender difference for any of the variables (data

not shown).

TABLE 6B Incidence of the number of adverse events/subject-year.

AE type Events Events

≤80 mg/day >80 mg/day

Any AE 0.472 0.489

Related AE 0.304 0.316

Severe AE 0.049 0.055

Deaths 0.002 0.002

Related deaths 0.001 0.001

TABLE 7 Alcohol consumption in Group 2.

Baseline 12 months P-value

N 168 168

Mean (SD) 88.4 (78.82) 24.3 (45.97)

Median 70 4 <0.0001

Percentiles 25, 75 30, 130 0, 40

Min, max 0, 370 0, 330

TABLE 8 Craving for alcohol in Group 2.

Baseline 12 months P-value

N 168 168

Mean (SD) 6.8 (2.10) 2.7 (2.48)

Median 7 3 <0.0001

Percentiles 25, 75 5, 8 0, 5

Min, max 0, 10 0, 9

Group 2

Daily mean alcohol consumption significantly decreased

from 88.4 g/d at baseline to 24.3 g/d at their first visit after

Day 365 (p < 0.0001) (Table 7). The craving score significantly

decreased from 6.8 at baseline to 2.7 at their first visit after

Day 365 (p < 0.0001) (Table 8). Overall, 28.4% of the group

had null or low-risk consumption (WHO criteria) at baseline

and 75.15% did so at their first visit after Day 365, and the

difference was statistically significant (p < 0.0001) (Table 9).

The significant decrease in consumption and craving and the

significant increase in null or low-risk consumption (always p

< 0.0001) were similar in men and women (data not shown).

Therefore, globally, baclofen treatment in this group of subjects

significantly decreased alcohol consumption and craving and

improved recovery according to WHO criteria. The mean daily

dose of baclofen at their first visit after Day 365 was 110.3 mg/d

for the whole group (Table 10) (111.2 mg/d in women and 109.9

mg/d in men, a non-significant difference [p < 0.65]).

Analyses of the subgroup of subjects treated at any time

with doses >80 mg/d show that this group included 140
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TABLE 9 Percentage of subjects with a null or low-risk consumption

in Group 2.

Overall Baseline (%) 12 months (%) P-value

28.40% 75.15% <0.0001

TABLE 10 Daily dose for the global population in Group 2 (first visit

after 1 year of treatment).

Value (mg/day)

N 169

Mean (SD) 110.3 (67.17)

Median 90

Percentiles 25, 75 60, 150

Min, max 10, 400

TABLE 11 Alcohol consumption in Group 2 subjects who were

administered more >80 mg/day at any timepoint.

Baseline 12 months P-value

N 139 139

Mean (SD) 95.6 (82.95) 25.0 (45.83) <0.0001

Median 75 3

Percentiles 25, 75 30, 150 0, 40

Min, max 0, 370 0, 330

subjects (86.98% of Group 2), 41 women (29.28%) and 99

men (70.71%), with an average follow-up of 409.8 days. Daily

mean consumption significantly decreased from 95.6 g/d at

baseline to 25.0 g/d at their first visit after Day 365 (p <

0.0001) (Table 11). The craving score significantly decreased

from 6.9 at baseline to 2.7 at their first visit after Day 365 (p <

0.0001) (Table 12). The proportion of subjects with null or low-

risk alcohol consumption significantly increased from 27.14 at

baseline to 74.29% at their first visit after Day 365 (p < 0.0001)

(Table 13). The mean daily dose at 12 months was 123.9 mg/d

(Table 14). The significant decrease in consumption and craving,

and the significant increase in null or low-risk consumption

were similar in men and women (always p < 0.0001) (data

not shown).

Discussion

The present analyses of the TRU database show that, in

clinical practice, using tailored doses of baclofen in AUD

subjects was associated with significant decreases in alcohol

consumption, alcohol cravings, and high-risk consumption

status according to WHO criteria. The findings were similar for

both group doses. Even though these results are not controlled,

TABLE 12 Craving scores in Group 2 subjects who were administered

more >80 mg/day at any timepoint.

Baseline 12 months P-value

N 140 139

Mean (SD) 6.9 (2.09) 2.7 (2.51) <0.0001

Median 7 2

Percentiles 25, 75 5, 8 0, 5

Min, max 0, 10 0, 9

TABLE 13 Percentage of subjects with a null or low-risk consumption

in Group 2 subjects who were administered >80 mg/day at any

timepoint.

Overall Baseline (%) 12 months (%) P-value

27.14% 74.29% <0.0001

TABLE 14 Daily dose at the first visit after one year of treatment in

Group 2 subjects who were administered >80 mg/day at any

timepoint.

Value (mg/day)

N 140

Mean (SD) 123.9 (65.58)

Median 120

Percentiles 25, 75 80, 150

Min, max 20, 400

which does not allow us to affirm that the effect is due to

baclofen, they suggest that the global treatment allows us to

significantly support drinking reduction in subjects treated with

baclofen for AUD. The results also show that a majority of

subjects took doses over 80 mg/d during the period observed.

Doses of over 80 mg/d were not associated with a substantial

increase in serious adverse events. The individualization of

Group 2 subjects in the present study makes it particularly

suitable for comparison to the Bacloville study, a pragmatic

prospective study where outpatients were given tailored doses of

baclofen up to 300 mg/d, and were followed for 1 year (22). The

analysis of this subgroup of subjects showed that a large majority

of subjects treated for a long period of time during the TRU had

a high dose of baclofen (86.98% of the whole group) and that this

high-dose treatment was very effective in terms of consumption

and craving and increased the number of null or low-risk alcohol

consumption cases according to WHO criteria.

The follow-up period was relatively short (<1 year) for a

large majority of the subjects since only 169 of them could be

reliably followed for at least 1 year. A loss of participants during

the follow-up can be explained in several ways: A substantial

loss of participants is common in clinical trials testing baclofen
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in AUD (40% discontinuation rate in the ALPADIR study, 32%

in the Bacloville study). Adverse effects are a frequent cause

of early treatment cessation. A number of subjects are satisfied

with a period of treatment limited to a few months (sometimes,

baclofen is effective after a short period of treatment). The

TRU was a real-world study and some participants may have

changed of practitioner during the follow-up (GPs often take

over when treatment has stabilized). Baclofen is not a well-

established treatment of AUD and, during the 2014-2017 period,

many negative messages were delivered in the media and social

networks that could have discourage participants to continue

their treatment. Moreover, many subjects were already treated

by baclofen when included into the cohort, and therefore had a

much longer period of treatment than that recorded in the study.

In the Group 2 analysis set, the daily consumption of alcohol

dropped from 88.4 g/d at baseline to 22.3 g/d at their first

visit after Day 365. The 88.4 g/d consumption at baseline was

lower than the 129 g/d consumption in the Bacloville study

(22). However, given that 28.40% of subjects in the TRU were

in detox at baseline, the pretreatment alcohol consumption of

subjects before they started baclofen was likely higher than 88.4

g/d, presumably in the range of that of the Bacloville study

(22). At the endpoint, the 24.3 g/d consumption in the TRU

cohort did not differ much from the 34 g/d consumption in

the Bacloville study (22). However, in the Bacloville study, daily

alcohol consumption at 12 months was estimated by multiple

imputation for missing data, a method that cannot be compared

to the TRU data analyses, as the data were not collected

according to a fixed monthly schedule as in the Bacloville study.

The consumption at the endpoint in Bacloville (22) was 45 g/d in

the placebo group, and the difference between the baseline and

endpoint was not significant. In the ALPADIR study (21), the

mean baseline and endpoint alcohol consumption in the treated

group were 93.6 g/d and 38.5 g/d, respectively, a difference not

significantly different from the placebo group. Mean baseline

consumption of alcohol was higher in the BACLAD study (19)

at 191.6 g/d, but the endpoint consumption is not given in the

article. Endpoint alcohol consumption was not measured in the

Dutch RCT (20) or observational studies (10, 11, 24).

The craving score for alcohol, evaluated by a VAS, decreased

significantly between the baseline and endpoint from 6.8 to 2.7.

The VAS evaluation of craving was used in the Bacloville (22)

and BACLAD (19) studies and not in other studies. The VAS

score at the endpoint is not given in the Bacloville study. No

significant effect of treatment on the VAS was found in the

BACLAD study (19). The Obsessive-Compulsive Drinking Scale

(OCDS) is another method for evaluating craving. It was used

in the four RCTs, and comparisons between the baseline and

endpoint were made in the four studies. No significant effect

was found in the studies, except in the ALPADIR (21) study

where a significant decrease was found between the baseline

and endpoint. The craving score was not measured in the

observational studies (10, 11, 24). Although the method of

evaluation was different, the ALPADIR (21) study is the only

study in accordance with the TRU regarding the measurement

of alcohol cravings.

The proportion of subjects with null or low-risk

consumption increased from 28.40 to 75.15% between the

two time points, which is a 46.5% increase. The reasons why

28.40% of the subjects were at null or low risk consumption

at baseline were, first, that certain prescribers required their

subjects to be detoxified from alcohol before starting baclofen,

a common practice in alcohol dependence treatment in

France, and, second, that a number of subjects included in

the TRU cohort were already treated with baclofen, with

baclofen treatment being already effective in many of them.

The existence of 28.40% of subjects rated as null or low-risk

at baseline strengthens the significant increase in subjects who

went from being at risk at baseline to having a null or low-risk

case at endpoint. The percentages of abstinence or low-risk

subjects at endpoint is 57% in the treatment group vs. 36%

in the placebo group (a statistically significant difference) in

the Bacloville study (22), and respectively 11.9 and 10.5% (a

non-significant difference) in the ALPADIR study (21). In the

BACLAD study (19), 68.2% of subjects were abstinent during

the treatment phase, but it is not mentioned whether this was

set as the endpoint percentage. This percentage is in accordance

with the range in the TRU. Percentages in high-and low-risk

subjects at the baseline and endpoint are not mentioned in

the Dutch study (20). The 46.5% increase in subjects with null

or low-risk consumption between the two time points in the

TRU is in the range of that of observational studies, where the

number of subjects at null or low risk at 1 year was 80% in Rigal

et al. study (10) and 62% in de Beaurepaire study (11), and 63%

at 3 years (the number at 1 year is not given) in the Pinot et al.

study (24).

In our study, analyses did not integrate time-dependent

variables, and the dose considered was merely the maximum

dose reached throughout the follow-up duration, which could

be very variable between subjects. The mean maximum dose

of baclofen at the endpoint was 110.3 mg/d. The mean dose

of baclofen at the endpoint is not given in RCTs but is

available in two observational studies as 129 mg/d in the Rigal

et al. study (10) and 100 mg/d in the Pinot et al. study (24).

These doses are very similar to those of the TRU register. On

the other hand, the mean maximum doses prescribed were

mentioned in all RCTs and observational studies. Among RCTs,

the levels are: 191.3 mg/d for BACLAD (19), 153 mg/d for

ALPADIR (21), 93.6 mg/d for the Dutch study (20), and 180

mg/d for Bacloville (22). Among observational studies, the

levels are: 145/d for the Rigal et al. study (10), 147/d for the

de Beaurepaire study (11), 211/d for the Pinot et al. study

(24). These results indicate that in studies demonstrating the

effectiveness of baclofen (10, 11, 19, 22, 23), the mean maximum

dose was always elevated. This supports the use of tailored but

possibly high doses of baclofen in AUD, when the tolerability
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is correct, as high doses can also contribute to the triggering of

sedation (30).

The present study has several limitations. The first is

the amount of missing data: In Group 1, 1,389 (20%) of

the 6,939 TRU subjects were discarded from the analyses

due to missing data. Another limitation is that in Group 2,

the visit considered as the 12-month visit for TRU subjects

varied from 1 year to nearly 1 years for some subjects.

However, this visit occurred within 14 months for the vast

majority of subjects. There may also have been bias in the

selection and follow-up of participants because physicians

who included subjects in the TRU cohort were often very

interested in the use of baclofen in AUD and therefore

particularly attentive to the management and prevention

of severe adverse effects; this could in part explain the

discrepancies between the results of the present study and

those of the study sponsored by the ANSM (17) in terms

of severe adverse events. The comparison of the TRU with

RCTs is also problematic, since the methodologies of the TRU

and RCTs are very different, possibly too different to allow

reliable comparisons.

In conclusion, the present analysis of the data from the

TRU cohort shows that high doses of baclofen were commonly

used in France for the treatment of AUD subjects in the

period of time studied. A majority of subjects in the cohort

took doses of over 80 mg/d. Doses of over 80 mg/d were

not associated with a dramatic increase in adverse events or

serious adverse events. In terms of effectiveness, the results

show that tailored doses of baclofen in AUD subjects were

associated with a significant decrease in the average level

of alcohol consumption, in the average intensity of alcohol

cravings, and in the proportions of subjects with high-risk

consumption according to WHO criteria. Globally, the TRU

real-life study shows that when baclofen doses are adapted

to each subject, they can be very useful in the treatment

of AUD.
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