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Abstract

Background Alcohol dependence remains a major health
problem from both a public health and clinical perspective.
Harm reduction strategies have been increasingly recog-
nized as suitable treatment goals. Nalmefene has been
recently approved for this precise therapeutic indication
after completion of phase III trials. However, more data
from routine practice settings are needed in order to obtain
evidence with high external validity. The aim of this study
was to conduct a single-arm, phase IV study with alcohol-
dependent outpatients starting nalmefene for the first time.
Methods An observational, multisite, single-arm, phase IV
study was conducted among adult alcohol-dependent out-
patients who received nalmefene for the first time. The
study consisted of four visits: baseline, 4 weeks (referred to
as 1 month hereafter), 6 and 12 months. At each visit,
drinking variables were obtained from the Timeline Fol-
lowback regarding the previous month. Satisfaction with
medication was also assessed for both patients and pro-
fessionals, with the Medication Satisfaction Questionnaire.
A repeated measures mixed model was performed for
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effectiveness analysis regarding drinking outcomes (re-
duction in total alcohol consumption and number of heavy
drinking days). Regression analyses were performed in
order to find predictors of response to nalmefene.

Results A total of 110 patients were included, with 88
reporting data at the 1-month visit. On average, patients
took nalmefene 68% of the days. The number of heavy
drinking days decreased from 13.5 to 6.8 days/month, and
total alcohol consumption decreased from 169 to 79 units.
For both outcomes, significant reductions at 1 month were
found, with no other significant variables reaching signifi-
cance. Thirty-seven patients were considered medication
responders, but given the high presence of low-risk drin-
kers in our sample, no significant predictors could be
found. Satisfaction was globally high for both professionals
and patients, and overall nalmefene was well tolerated,
with no serious adverse events reported.

Conclusion The data provided by this phase IV study
suggest nalmefene is an effective, well-tolerated treatment
for alcohol dependence in real-world, clinical settings.
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Key Points

Nalmefene significantly reduced patients’ drinking
in the first month, while being well tolerated.

A great number of patients in real settings display
psychiatric comorbidities. This study suggests they
also benefit from nalmefene.

Despite being marketed as an as-needed medication,
a majority of patients take nalmefene on a daily
basis.

1 Introduction

Alcohol dependence remains today as a major public health
problem, with almost 15 million people affected in the
European Union (EU) [1]. Moreover, it is estimated that
less than 10% of this collective receive any treatment [2].
Unfortunately, the natural course of alcohol dependence is
one of a relapsing-remitting disease, with most affected
individuals suffering a relapse in the first 12 months after
abstinence has been achieved [3, 4].

Although abstinence has been the prevailing objective in
the treatment of alcohol dependence [5], the possibility and
convenience of establishing reduction in heavy drinking as
a possible goal is now a solid reality [6], since it could be
more appropriate for some patients, it has been shown to
reduce the annual and lifetime risk of alcohol-related death,
and it could attract patients who are currently not inclined
to seek treatment or do not accept abstinence as a treatment
goal [7-9].

In this unsatisfactory panorama, nalmefene emerged as a
new compound for the treatment of alcohol dependence.
Although its structural characteristics are similar to those
of naltrexone, there are some differences. For instance,
nalmefene has a greater bioavailability [10, 11], a more
effective union to central opioid receptors [12, 13], an
absence of dose-dependent hepatic toxicity, and partial
agonistic activity at the kappa receptors, which are
involved in the cerebral reward system [14]. That being
said, it must also be noted that naltrexone has shown effi-
cacy in reducing heavy drinking in many studies and meta-
analysis [15], and this has led some authors to argue that
real, significant differences between nalmefene and nal-
trexone are yet to be demonstrated [16].

While evidence supporting nalmefene efficacy already
existed prior to its formal approval [17-20], the three
pivotal, phase III studies leading to nalmefene approval
demonstrated that nalmefene is efficacious in reducing
alcohol consumption in patients with a high-risk drinking
level [21-24].
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Notwithstanding, while experimental designs such as
those of phase III studies are essential for internal validity
assessment and are the cornerstone of drug efficacy
assessment, it has been extensively noted in many areas that
external validity remains disproportionally neglected
[25-27]. This fact might yield relevant consequences, such
as the fact that patients from experimental settings might
differ significantly from patients in real-world settings
[28, 29], ultimately jeopardizing the feasibility, applica-
bility, and even the relevance of experimental findings [30].

In this context, previous studies in several diseases, such
as hypertension, social anxiety, rheumatoid arthritis, and
others [31], have found that phase III and phase IV patients
are not always similar, a fact that could have relevant
implications. Therefore, we believe it is also necessary to
evaluate, in the field of alcohol use disorders, whether
patients in “real life” are comparable to patients of pre-
vious experimental studies, and what differences might
exist. This is in fact one of the reasons leading to the
performance of phase IV studies [32]. The present study is
a single-arm, phase IV study of nalmefene designed to
evaluate its prescription patterns and effectiveness under
routine, clinical conditions, as well as patients’ and pro-
fessionals’ satisfaction with the treatment.

Another relevant issue concerning nalmefene and phase
IV trials is adverse events. While most of them in clinical
trials have been mild to moderate, there is a need to better
assess their presence and intensity in real-world conditions.
In fact, phase III clinical trials showed a high rate of
adverse events, with nausea, dizziness, headache, and
insomnia being the most frequent.

Finally, recent critiques to both nalmefene efficacy and
approval cannot be overlooked [33-36]. It has been argued
that the approval of nalmefene was based on biased data
from the phase III trials [33]. Similarly, many criticisms
have been raised regarding the lack of meaningful differ-
ences with naltrexone [34]. Others have again emphasized
the results from subgroup analysis and the high drop-out
rates from randomized controlled trials [35, 36]. This fact,
indeed, makes the effectiveness data provided by this
phase IV trial even more necessary and relevant.

The aim of this paper is therefore to report baseline and
1-month results of the phase IV study of nalmefene, which
has been designed as a 12-month study.

2 Methods
2.1 Study Design and Participants
An observational, multisite, single-arm, phase IV study was

conducted among alcohol-dependent outpatients taking
nalmefene for the first time as a treatment for alcohol
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dependence. To be included, patients had to be adults (> 18
years) diagnosed with alcohol dependence according to the
Diagnostic and Statistical Manual of Mental Disorders
(DSM-1V TR) or the International Classification of Diseases
(ICD-10) criteria who according to routine clinical criteria
had been started on nalmefene for the first time. Patients had
to be willing to participate and sign informed written con-
sent. The main exclusion criteria, besides those relative to
nalmefene contraindications, were any unstable medical or
psychiatric condition that, in the opinion of the investigators,
would not allow the patient to fulfill the study procedures.

2.2 Procedure

As this was an observational study, the decision to start
nalmefene was completely independent of patients’ inclu-
sion into the study. Once clinicians decided to prescribe
nalmefene to a patient, study participation was offered if
inclusion criteria were met. The study consists of four
visits: baseline, 4 weeks (referred to as 1 month hereafter),
6, and 12 months. Study visits are planned to be conducted
by the same treating physicians. Patients continue to
receive their usual treatment independent of study visits
and procedures. Effectiveness and safety assessments were
performed at the 1-month visit. At study entry, patients
were offered the possibility of using a mobile app in order
to record their alcohol and medication use [37, 38].

2.3 Outcome Variables

The main outcome variables of the study were:

1. Reduction in drinking, measured as change from
baseline in heavy drinking days and total alcohol
consumption (units in the previous 28 days). These
data were derived from the Timeline Followback for
the previous month [39]. As the study was conducted
in Spain, one drink was considered to contain 10 g of
pure ethanol. The main efficacy analysis was planned
for month 6, although the same analysis was to be
carried out at months 1 and 12.

2. Patient and clinician satisfaction, as measured by the
Medication Satisfaction Questionnaire (MSQ) [40, 41].

As a secondary outcome, drinking risk level response was
measured (defined as a change from very high drinking risk
level at baseline to medium drinking risk level or below, or
from high or medium drinking risk level at baseline to low
drinking risk level or below). For risk categories, World
Health Organization (WHO) definitions were used (very
high risk: more than 100 g of alcohol per day in men and more
than 60 g/day in women; high risk: 60-100 g/day in men and
40-60 g/day in women; medium risk: 40-60 g/day in men
and 20-40 g/day in women; low risk: 1-40 g/day in men and

1-20 g/day in women). Changes in liver enzymes were also
considered secondary outcomes.

Other collected variables at baseline included previous
history of drug use, psychiatric history, family history of drug
and alcohol use, and concomitant or changes in psychiatric
medication during the study period. All these variables were
collected by directly inquiring patients, with no structured
questionnaires being used. At the study visit, the number of
days that patients took nalmefene was also recorded.

We also defined a profile for responders to medication.
To be considered as such, patients had to fulfill any of the
two following criteria: (1) reduction in daily alcohol con-
sumption of at least 70% or (2) downshift of two categories
in the drinking risk level according to the WHO or shift to
low-risk category.

2.4 Sample Size Calculation

The sample size calculation was based on a standard
deviation (SD) for the change from baseline in number of
heavy drinking days of 7 days and the change from base-
line in total alcohol consumption of 45 g/day. With a sig-
nificance level of 5%, 160 patients would provide a power
of 90% for detecting differences between baseline and
month 6, accounting for an expected drop-out rate of 10%.

2.5 Statistical Analysis

Descriptive statistics were performed for baseline vari-
ables. For effectiveness analysis, the repeated measures
linear mixed procedure with random intercepts was used
for both heavy drinking days and total alcohol consumption
as main outcomes. Age, sex, time (referred to as the dif-
ference between baseline and 1-month visit), and number
of days taking nalmefene were entered as fixed effects. We
also included the presence of any psychiatric comorbidity
and the presence of a positive family history of alcohol as
covariates. For each main outcome, regression coefficients
(b), t values, and p values were calculated. Statistical sig-
nificance was set at 0.05. Missing data at 1 month for
outcome variables was addressed with the conservative
approach of baseline observation carried forward (BOCF).

A descriptive analysis of the MSQ at 1 month was
conducted. For a better assessment of patients’ satisfaction
and possible predictors, the variable was further dichot-
omized between the two highest ratings and the rest of the
categories followed by logistic regression analysis in order
to establish potential predictors. Included variables were
sex, age, number of days taking nalmefene, presence of
comorbid drug use, mean alcohol consumption, and number
of heavy drinking days during the first month of the study.

Once the responders had been identified, univariate
comparisons were conducted between responders and non-
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responders regarding drinking and clinical variables, fol-
lowed by a logistic regression analysis for the detection of
significant predictors of response. Included variables were
sex, age, number of days taking nalmefene, presence of
comorbid drug use, and presence of psychiatric comor-
bidity. A descriptive analysis of adverse events was also
conducted.

3 Results
3.1 Sample

A total of 110 patients were included from four sites in the
Spanish region of Catalonia, between 2015 and 2016.
Table 1 displays the main sociodemographic characteris-
tics of the sample.

Table 1 Baseline sociodemographic characteristics of included
patients (n = 110)

Characteristic Value®
Age, years 444 (9.4)
Sex, male 73 (66.4)
Higher education 30 (27.3)
Organic comorbidity® 30 (27.3)
Age at the onset of drinking problems, years 23 (12.4)
Drinking risk level
Low 50 (45.5)
Medium 18 (16.4)
High 24 (21.8)
Very high 18 (16.3)
v-Glutamyltransferase (IU/L) 84 (128.2)
Alanine aminotransferase (IU/L) 29.2 (15.5)
Aspartate aminotransferase (IU/L) 30,8 (17.6)
Previously treated for alcohol dependence 51 (46.4)
Previous pharmacological treatment 35 (32.2)
Years of alcohol dependence untreated 17.5 (12.7)
Previously treated for alcohol withdrawal 33 (30)
Personal history of psychiatric problems 40 (36.4)
Family history of alcohol problems 53 (48.2)
Addictive comorbidities® (past or present) 72 (65.5)
Percentage of days taking study medication 70 (64)
Accepts use of alcohol app 52 (47.1)
Monthly heavy drinking days (baseline) 13.5 (11)
Mean alcohol consumption (g/day) (baseline) 60.4 (74.6)

SD standard deviation

Data are expressed as n (%) for categorical variables and mean (SD)
for continuous variables

"Defined as the presence of diabetes, hypertension, high blood
cholesterol, or any other significant medical condition

“Defined as any substance use disorder (except nicotine dependence),
past or current, as clinically evaluated in the first visit of the study
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In the month before starting nalmefene, patients had on
average 13.5 heavy drinking days and drank on average
60.4 g of alcohol per day. The mean values of liver
parameters were within the reference ranges. The vast
majority of patients had not previously been treated for
either alcohol dependence or alcohol withdrawal symp-
toms. Two thirds of patients had past or present addictive
comorbidities and more than a third a psychiatric comor-
bidity. A family history of alcohol problems was present in
almost half of the sample. A total of 88 patients provided
data on the first-month visit. Figure 1 shows a graphic
representation of the number of days patients took nalme-
fene. On average, they took it 19.2 days (SD = 10).
Importantly, almost half of the patients took the medication
on a daily basis. No overdoses were reported. Fifteen
patients reported discontinuation of the treatment (six due
to adverse events, four due to change of treatment goal, and
five for other reasons).

3.2 Efficacy

The mean number of heavy drinking days decreased from
13.5 to 6.8 days/month. The repeated measures linear
mixed model revealed a significant effect of time (b = 8.5,
t = 8.14, p < 0.001). The rest of the variables were not
statistically significant. For total alcohol consumption, the
number of units consumed in the previous 28 days
decreased from 169 to 79. Again, time was the only sig-
nificant effect (b = 102.8, t = 5.14, p < 0.001).
Regarding the analysis of drinking risk level, a total of
44 patients (40%) downshifted their risk level. A total of 22
patients had a one-category downshift, 15 patients a two-
category downshift, and seven patients a three-category
downshift. Only four patients presented an increase in their
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Number of days taking nalmefene in the last 28 days

Fig. 1 Dot plot showing the number of patients taking nalmefene on
any given total of days during the previous 4 weeks
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Table 2 Differential

characteristics according to
presence of treatment response

Characteristic Responders® (n = 37) Non-responders® (n = 73)
Age, years 45 (9.3) 45.6 (9.9)
Sex, male 28 (75.7) 51 (69.9)
Level of education
No studies 0 (0) 2.7
Primary studies 11 (29.7) 16 (21.9)
Secondary studies 18 (48.6) 33 (45.2)
University studies 8 (21.6) 22 (30.1)
Organic comorbidity 12 (32.4) 18 (24.7)
Age at the onset of drinking problems, years 22 (13.5) 23.5(11.9)
Duration of drinking problems 23.1 (13.6) 21.1 (13.4)
Drinking risk level
Low 0 (0) 50 (68.5)
Medium 14 (37.8) 4 (5.5)
High 14 (37.8) 10 (13.7)
Very high 9 (24.3) 9 (12.3)
Monthly heavy drinking days 17.8 (10) 11 (10.5)
Mean alcohol consumption (g/day) 97.4 (85.5) 41.6 (61)
v-Glutamyltransferase (IU/L) 142.1 (202.2) 61.3 (76.4)
Alanine aminotransferase (IU/L) 32.65(15.2) 26.9 (14.1)
Aspartate aminotransferase (IU/L) 35.3 (24.4) 28.7 (12.1)
Previously treated for alcohol dependence 13 (35.1%) 36 (49.3)
Years of alcohol dependence untreated 21.2 (13.2) 15.9 (12.8)
Previous pharmacological treatment 6 (16.2) 31 (42.5)
Number of previous treatments 0.35 (0.4) 0.61 (1.1)
Previously treated for alcohol withdrawal 8 (21.6) 20 (28)
Personal history of psychiatric problems 14 (37.8) 26 (35.6)
Family history of alcohol problems 22 (59.5) 31 (42.5)
Addictive comorbidities (past or present) 24 (64.9) 48 (65.8)
Accepts use of alcohol app 18 (48.6) 36 (49.3)
Mean number of days taking nalmefene 21.4 (9.9) 17.7 (11.3)
Patients taking nalmefene daily 22 (59) 30 (41)

No significant differences were found in the logistic regression analysis

SD standard deviation

“Data are expressed as n (%) for categorical variables and mean (SD) for continuous variables

risk category. The rest (62 patients) stayed on the same
level of risk. Non-significant changes were observed for
liver enzymes.

Differential characteristics between responders and non-
responders are shown in Table 2. None of the variables
investigated yielded significant results in the logistic
regression analysis.

3.3 Satisfaction

Figure 2 displays professionals’ and patients’ satisfaction
with nalmefene, as recorded by the MSQ. A great majority
of professionals stated that a drinking reduction goal highly
or simply facilitates the therapeutic alliance with patients

(91%). When compared to previous pharmacological
treatments, three out of 31 patients (9.7%) reported low
satisfaction with nalmefene, 11 out of 31 (35.5%) reported
no changes in satisfaction, and 17 patients (54.8%) repor-
ted a higher satisfaction.

In the logistic regression analysis, sex (being man),
number of days taking study medication, and a lesser mean
alcohol consumption during the first month of the study
were associated with increased satisfaction.

3.4 Safety
During the first month, 29 patients had medication-related

adverse events, which are described in Table 3. Most were
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Fig. 2 Satisfaction with 60%
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Table 3 Adverse events by reductions in alcohol consumption parameters and
Adverse ovent " (%) chapg.es in dr.mk.mg risk c:fttegorles, we were un?xble to find
statistically significant variables. This could be, in part, due
Dizziness 12 (10.9)  to lack of statistical power. Further studies with greater
Nausea/vomiting 13 (11.8)  statistical power should try to find predictors of response.
Somnolence/tiredness 6 (5.5) Given the lack of significance, it remains to be elucidated
Cognitive numbness 2 (1.8) whether, just as it is the case with naltrexone [44, 45], a

mild, and no serious adverse events were recorded. Also,
no overdose was observed or notified.

4 Discussion

The early results of this phase IV trial confirm the effec-
tiveness of nalmefene in alcohol-use disorder patients in
routine clinical settings. Both the number of heavy drinking
days and the total alcohol consumption were significantly
reduced during the first month of treatment. Overall,
nalmefene was well tolerated and no significant severe or
life-threatening reactions were observed.

Of note, the rates of both addictive and psychiatric
comorbidities were high, a fact that is in sharp contrast
with the samples of randomized, controlled studies, which
are usually more restrictive in their inclusion criteria. In
fact, the high rate of psychiatric comorbidities in alcohol
patients is a well-documented phenomenon [42, 43]. This
finding supports the criticisms targeted at the external
validity of experimental studies [30] and at the same time
suggests that studies like the SENSE trial [24], where
patients with psychiatric comorbidities were included,
should be the norm rather than the exception.

In trying to find differential characteristics between
responders and non-responders to treatment, as measured
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positive family history of alcohol problems predicts a
greater response to nalmefene.

Also in line with the lack of significant differences
between responders and non-responders, it should be noted
that a great number of patients were already labeled as low-
risk drinkers at baseline, thus reducing the statistical power
needed to detect differences. In fact, almost half of the
patients were considered low-risk drinkers at study entry, a
fact that at first sight could seem contradictory to nalme-
fene therapeutic indications. It should be noted, however,
that risk assessment for study purposes was based on the
previous 28 days. It is probable that clinicians, when
deciding the risk category of patients, take into account a
longer timeframe. Also, similar to what has been observed
in phase III trials, it is possible that the mere fact of
patients deciding to enter into treatment leads to significant
reductions in drinking. It would also seem reasonable to
believe that, in specialized treatment settings, reduction
aims are offered to those with the lowest drinking risk.
Interestingly, the percentage of low-risk drinkers in this
trial is very similar to that of phase III trials if we add up
the baseline low-risk drinkers and the ones who became
low-risk drinkers prior to nalmefene initiation. Importantly,
even taking into account this situation, reductions in
drinking parameters were significant, even with the con-
servative approach of BOCF.

Satisfaction data show a high degree of satisfaction
regarding nalmefene for a majority of patients and
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clinicians. Moreover, a majority of clinicians were highly
concordant with the fact that being able to set up a drinking
reduction goal with patients is of help when establishing a
therapeutic alliance with them. Despite not being a fre-
quent treatment goal in alcohol studies, the importance of
the therapeutic alliance should never be underestimated,
since many studies highlight its importance in the thera-
peutic process of patients [46, 47]. In trying to find reasons
supporting the high satisfaction rate found in this study,
one could hypothesize that nalmefene, being the first drug
approved for alcohol reduction, could somehow empower
both patients and professionals in the sense that it somehow
makes official, from the pharmacological point of view, a
paradigm that has been increasingly recognized as valid,
necessary and adequate in some instances, namely, alcohol
reduction as opposed to total abstinence. As expected,
satisfaction was to some extent influenced by outcomes, as
shown by the regression analysis.

Finally, it is important to consider the differences that
exist between this study and the phase III trials. Age at
onset of drinking problems is clearly different. While real
differences could be expected between real practice and
experimental studies, it could also be due to different
methods of data recollection. As already mentioned, low-
risk drinkers were also overrepresented in this study, and
worth mentioning, too, this trial had a higher rate of pre-
viously treated alcohol-dependent patients, including a
higher percentage of patients having been treated for
alcohol withdrawal, when compared to phase III trials.
While that could suggest a greater severity, baseline alco-
hol parameters were, conversely, milder in our study
sample, with fewer heavy drinking days and lower mean
alcohol consumption. It also looks like patients had a
superior rate of medication intake. Interestingly, it should
also be mentioned that a high proportion of patients in this
study took nalmefene on a daily basis, suggesting that,
despite being labeled as an “as-needed” medication,
patients and clinicians in real-world practice will fre-
quently use it on a scheduled, daily basis. All in all we
believe this study suggests that, as previously shown in
other diseases, samples from experimental studies might
differ in some relevant aspects from patients in routine
clinical practice. While efforts targeted at increasing pha-
se III trials’ external validity should be encouraged, this
study also confirms that phase IV studies are indeed a
crucial part of the research process.

Several limitations apply to this study. First, inherent to
post-marketing studies, this is an observational study with
no comparison group. Also, though primary effectiveness
analysis reached statistical significance, the final sample
size remained smaller than expected (only being able to
include 110 patients out of 160 expected); therefore, cau-
tion should be taken when interpreting effectiveness

results. Also, it is important to mention that we only
included patients from four different sites, all belonging to
the same city. In this sense, phase III trials had a much
wider representation, with patients from different countries
being included. Finally, it is important to remember that
these are short-term results, and that 6-month data will be
necessary to confirm these early outcomes.

5 Conclusions

This study backs up previous demonstrations of nalmefene
efficacy in alcohol-dependent patients. It also highlights
that patients in routine settings might differ significantly
from patients included in experimental studies. Impor-
tantly, this study confirms previous observations of a high
psychiatric comorbidity in alcohol-dependent subjects. It
also suggests that, if we want to expand and increase the
validity of all the research regarding pharmacological
treatments in the field of alcohol dependence, phase IV
trials are essential.
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