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Baclofen and sleep apnoea syndrome:
analysis of VigiBase, the WHO
pharmacovigilance database

To the Editor:

Baclofen is a centrally acting gamma aminobutyric acid (GABA)-B agonist, widely used for chronic
spasticity in neurological disorders, available in oral and intrathecal formulations. Depending on the
severity of spasticity and tolerance, standard treatment includes daily oral administration of 40-80 mg [1].
The main adverse effects reported with baclofen are sedation, sleepiness, weakness, dizziness and
psychological disturbances [2]. According to the depressant effects of GABA on the central nervous
system, baclofen might also induce or aggravate sleep-disordered breathing by depressing central
ventilatory drive and/or increasing upper airway obstruction. A single oral low dose of baclofen did not
significantly impair the apnoea-hypopnoea index (AHI) in a population with moderate obstructive sleep
apnoea [3], but bolus intrathecal administration of the drug increased central sleep apnoea (CSA) in
patients with severe spasticity [4].

During the last decade, baclofen has been shown to be clinically effective for the treatment of alcohol
addiction. A dose-dependent effect in reducing daily alcohol intake was suggested [5]. Even though
randomised controlled trials have yielded conflicting results [6], in March 2014 the French health safety
agency allowed the prescription of oral baclofen up to 300 mg-day ' for the treatment of alcohol
dependence under a “temporary recommendation for use” license [7].

In this context, baclofen 200 mg-day™" has been shown as initiating severe CSA with an AHI of 81.6h™"
[8]. Furthermore, OLiviER et al. [9] described a case series of CSA attributed to oral baclofen therapy .

To investigate the safety signal for baclofen-related sleep apnoea syndrome (SAS) in a large
pharmacovigilance database, we compared the reporting of SAS among baclofen users with users of other
drugs by performing a disproportionality analysis within VigiBase over a 47-year time window and across
different countries.

VigiBase, the WHO Global Individual Case Safety Reports (ICSRs) database, has been developed and
maintained since 1978 by the Uppsala Monitoring Centre (UMC) the WHO Collaborating Center for
Pharmacovigilance. In July 2017 it included more than 15 million ICSRs collected from 127 countries. Most
reports came from Europe and North America, and were declared by health professionals, pharmaceutical
companies or patients. They usually contain reporter information, patient characteristics (age, gender and
medical history), a clinical description of the adverse drug reaction (ADR), its seriousness and evolution, drug
exposures with dates, dosages and indications. Drugs are classified according to the Anatomical Therapeutic
Chemical classification system. ADR coding is carried out using two different vocabularies: WHO-Adverse
Reaction Terms (WHO-ART) and the Medical Dictionary for Regulatory Activities (MedDRA) [10].

We extracted from VigiBase all ICSRs with a MedDRA (version 20.0) Preferred Terms “sleep apnoea
syndrome” code associated with baclofen, recorded from December 9, 1970, to July 30, 2017. A
de-duplicated dataset was used.

The relationship between the use of baclofen and the occurrence of the ADR (i.e., SAS) was assessed by
calculating the reporting odds ratio (ROR) associated with its 95% confidence interval (CI) in a case-
noncase study compared to other drugs. ROR was calculated using the following formula [11]: ROR=(a/c)/
(b/d) with a the number of SAS cases with baclofen, b the number of ADRs other than SAS with baclofen,
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c the number of SAS with all other drugs in VigiBase and d the number of ADRs with all other drugs in
VigiBase excepting SAS. A ROR value >2 with the number of cases >5 was considered to be significant
[12]. Our secondary analyses studied the variation in reporting rate across years and countries with the
same approach.

Of the 15083681 ICSRs reported to VigiBase between December 1970 and July 2017, 7459 (0.05%) were
SAS cases. Among the ADRs with exposure to baclofen, there were 50 cases of SAS and 23507 other
adverse reactions. The majority of SAS cases attributed to exposure to baclofen originated from America
and Europe (29 and 20 respectively) and were reported after 2013 (86%). In total, 44% of the patients with
baclofen-related cases of SAS were also exposed to other drugs recognised to induce or aggravate sleep
disordered breathing, such as opioids or benzodiazepines [13].

Among the countries which reported that at least five cases, the sex ratio and age were not statistically
different between the USA (n=29) and France (n=16). On the contrary, indications, administration route
and dosages were very different. Alcohol dependence (n=12) and binge eating disorders (n=3) were only
reported in France, with a mean daily oral dose of 125 mg, whereas the intrathecal route was mainly
reported in the USA (n=23), with a mean daily dose of 1.1 mg for chronic spasticity.

In July 2017 the use of baclofen was associated with a global increased reporting of SAS compared with
other drugs (ROR 4.32, n=50, 95% CI 3.27-5.71). ROR ranged from 1.90 (n=29, 95% CI 1.32-2.74) in the
USA to 110.97 (n=16, 95% CI 62.40-197.33) in France. The year-by-year analysis of cumulative ROR of
SAS associated with baclofen is presented in figure 1. The pharmacovigilance signal became significant in
2014. If a ROR value >2 is considered as significant, then the pharmacovigilance signal is questionable in
the USA. The signal is 50 times higher in France, since 2014 when the first French case was reported.

We used a case-noncase design to evaluate the association between the use of baclofen and the reporting
of SAS in the WHO drug adverse event database. Reports of SAS as an ADR appear to be rare and
probably underestimated [14]. Despite the well-known problem of underreporting in pharmacovigilance, a
significant disproportionality signal was found. The year-by-year analysis combined with the geographic
analysis confirmed a major French safety signal, associated with oral high doses of baclofen mainly for the
treatment of alcohol dependence since 2014, suggesting a dose-dependent effect. The difference in ROR
between France and the USA is probably explained by different indications, administration route and
dosages of baclofen. Thus we cannot exclude that baclofen impaired a previous unknown condition, as
alcohol increases the risk of sleep apnoea itself [15].

Our result has to be considered as a pharmacovigilance signal, confirming previous observations with
baclofen for alcoholism [8, 9]. Interestingly, this signal emerged in 2014, 1 year before the first case report,
avoiding a notoriety bias. However, it is important to note that the information about age, gender,
baclofen indication or dose, polysomnographic testing and outcome are not systematically available in
pharmacovigilance databases. An important limitation is the large number of cases in which baclofen was
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FIGURE 1 Year-by-year analysis of cumulative reporting odds ratio for sleep apnoea syndrome associated with
baclofen use.
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associated with other drugs known to induce sleep-disordered breathing [13]. The lack of a gold standard
is another problem in any assessment using signal detection methods. No one method was found to be
uniformly better than the others and the limits of the current disproportionality statistics are similar [12].

Despite its authorised usage in the management of alcohol dependence in France, there is growing caution
concerning baclofen use. At high doses, it could be associated with an increased risk of hospitalisation and
death compared with other treatments for alcohol dependence, according to the results of a recent study
conducted by the French health safety agency [16]. Finally, the 2014 “temporary recommendation for use”
was modified in July 2017, to a maximum oral daily dose of 80 mg. There is currently a heated debate
between the health authorities, patient groups and physicians regarding this indication. We think our
results are of interest in this context.
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