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Abstract

 

Objectives:   

 

To describe the spectrum of toxicity of baclofen in overdose, and investigate dose-related
clinical effects.

 

Methods:   

 

Consecutive baclofen overdoses were identified from a prospective database of all poison-
ing admissions presenting to a regional toxicology service. Ingestion was corroborated on
more than one occasion and from multiple sources. Demographic, clinical and outcome
variables were extracted for each presentation for a retrospective review, and the data sets
were divided into high dose (

 

≥

 

200 mg) and low dose (

 

<

 

200 mg) groups for comparison of
clinical effects.

 

Results:   

 

There were 23 presentations, of which eight patients ingested baclofen alone. Seizures were
reported in four cases, a decreased level of consciousness (GCS 

 

<

 

 9) occurred in eight
patients and delirium was recorded in eight patients. Five patients had miosis and seven
patients had dilated pupils, 13 patients had absent or depressed reflexes. The only arrhyth-
mias were sinus bradycardia in six patients and sinus tachycardia in five. Hypertension
occurred in 13 patients and hypotension in one. The reported total ingested dose of
baclofen was known in 19 patients (Mean 630 mg, SD 730 mg; 80–2500 mg). A higher ICU
admission rate, rate of mechanical ventilation and prolonged length of stay occurred in
those ingesting 200 mg or more. Coma, delirium and seizures occurred only with doses of
200 mg or more, and hypertension was more common with higher doses.

 

Conclusions:   

 

Baclofen overdose causes mainly neurological effects and excepting hypertension cardio-
vascular effects were uncommon. Doses greater than 200 mg were predictive of patients
developing delirium, coma and seizures, requiring long hospital admissions and ICU
admission.
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Introduction

 

Baclofen is a synthetic derivative of the naturally occur-
ring inhibitory neurotransmitter 

 

γ

 

-aminobutyric acid
(GABA).

 

1

 

 It is a lipophilic drug that readily penetrates
the blood–brain barrier and although its precise mech-
anism of action has yet to be elucidated, it appears that
baclofen acts principally on the GABA

 

B

 

 receptor at the
spinal level in therapeutic doses. Baclofen has been
widely used in multiple sclerosis, and other spinal
lesions that cause skeletal hypertonus and spasticity.

The pharmacokinetics of baclofen are well estab-
lished. It is rapidly and completely absorbed from the
gastrointestinal tract with peak serum concentrations
achieved in 2 h.

 

2

 

 About 15% of baclofen is metabolized
by the liver and its mean plasma elimination half-life is
3.5 h.

 

1

 

Respiratory depression, seizures, arrhythmias and
coma have been commonly reported in overdose

 

3–5

 

 and
the literature suggests that baclofen overdose is poten-
tially fatal. However, in two reported overdose fatalities,
the cause of death was unclear and a direct link between
the observed effects and the resultant death was ques-
tionable.

 

4,6

 

 Chapple 

 

et al

 

.

 

7

 

 reported no paediatric or
adolescent deaths in a review of the literature of 18
overdoses from 1966 to 1998. Some authors caution that
most patients require ICU admission for ventilation or
haemodynamic monitoring.

 

8

 

Reports of oral baclofen overdoses are predominantly
single case reports,

 

2,9–13

 

 with just one report describing
a group overdose by 14 adolescents at a single event.

 

14

 

The aim of our study was to describe the spectrum of
clinical effects in baclofen overdoses and the implica-
tions these have for management practices and hospital
resources. We propose that the toxic effects of baclofen
overdose are broad and dose-related and examine the
likelihood that patients will experience adverse events
based on the total dose of baclofen ingested.

 

Methods

 

This study was a retrospective review of prospectively
collected data on poisoning admissions. The database
is a quality assurance tool that also facilitates research
and its use for retrospective reviews has previously
been assessed by the Institutional Ethics Committee as
an audit and has been exempted.

The study was carried out at a regional toxicology
unit that is a tertiary referral centre for a population of
500 000. All patients presenting with poisoning to

emergency departments in the region are either admit-
ted to the unit or notified to the unit. Detailed pre-
defined data on all presentations are prospectively
entered into a Microsoft Access database. A preformat-
ted admission sheet is used by medical staff to collect
data on all poisoning admissions. Clinical and demo-
graphic information is entered prospectively (within a
week of admission) into the database by two trained
data entry technicians blinded to any study hypothe-
ses. A trained and blinded computer technician extracts
specific data from the database using data fields pre-
defined by the investigators. The emergency depart-
ment information system is searched by the data entry
technicians every 6 months to ensure no cases are
missed which is further supported by weekly quality
assurance meetings.

We reviewed all overdoses from the database that
included baclofen between April 1992 and May 2003.
All patients had the history of baclofen ingestion con-
firmed on at least two occasions and confirmation by
history from ambulance officers, family, friends and
empty drug containers. The following descriptive data
were extracted from the database: patient demograph-
ics (age, sex), details of the overdose (estimated
dose, coingestants) and clinical effects (GCS, seizures,
delirium, BP, heart rate [HR], arrhythmias, pupillary
reaction [sluggish/absent 

 

vs

 

 brisk], pupillary size
[constricted/normal/dilated] and limb reflexes), treat-
ment (decontamination, ventilation and ICU admission)
and length of stay (LOS).

The data set was initially categorized into high
(

 

≥

 

400 mg) and low (

 

<

 

400 mg) dose groups to assist in
differentiating between high and low risk patients. The
400 mg dose was decided 

 

a priori

 

 and based on anec-
dotal evidence describing more severe toxicity at doses
of 450 mg or more.

 

2,3,12,15,16

 

 However, an initial inspection
of the data demonstrated that more severe effects
occurred with doses of 200 mg or more and this was
used in the final analysis. The ordinal GCS scale was
converted to a dichotomous variable using a GCS of 9
as the cut-off because it is the standard indicator used
to determine the need for airway protection. For mea-
sures of GCS, HR and BP, the minimum (coma, brady-
cardia, hypotension) or maximum (tachycardia and
hypertension) recorded on arrival and where available
at regular intervals during the admission, were used for
the analysis. Descriptive data were quoted as means
and standard deviations (SD), or medians and interquar-
tile ranges (IQR) for non-parametric data. Confidence
intervals (95%) were calculated with StatMate (Version
1.01 July 1, 1996).
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Results

 

There were 23 presentations with baclofen overdose
between April 1992 and May 2003. The median age of
patients was 35 years (IQR: 32–45 years; range 13–
63 years) and 13 were women. Baclofen alone was
ingested in eight cases, ethanol, benzodiazepines or both
were coingested in 12 cases and other coingestants were
reported in three cases (Table 1).

Seizures occurred in four cases, three of which were
baclofen-only ingestions. Ten patients had a decreased
level of consciousness (GCS 

 

<

 

 9). Two further patients
with no recorded GCS were intubated, so we assume
they had a GCS 

 

<

 

 9. Delirium was recorded in eight
patients. Eight patients had depressed limb reflexes and
five had absent reflexes (four had no reflexes recorded).
Five patients had miosis and seven patients had dilated
pupils. Pupillary reflexes were reported as sluggish in
nine patients and absent in two patients.

Sixteen patients were admitted to ICU and 11
patients required intubation and ventilation for 2–105 h
(Median 32 h). Decontamination is reported in Table 1.
Benzodiazepines were used in three patients, two of
whom had delirium post extubation, and one who had
been documented as having had a seizure. There were
no deaths.

The reported dose of baclofen was available in 19
cases, with doses ranging from 80 to 2500 mg (Mean
630 mg, SD 730 mg). The frequency of the major clinical
effects and disposition determinants are summarized in
Table 2 for the low (

 

<

 

200 mg) and high (

 

≥

 

200 mg) dose
groups. Delirium, seizures or coma did not occur in
patients with doses less than 200 mg and those ingest-
ing 200 mg or more where far more likely to be admitted
to ICU, require intubation and had longer LOS. Hyper-
tension was considerably more common in the higher
dose group. Tachycardia was slightly more common in
larger doses, but bradycardia and hypotension were

 

Table 1.

 

Description of the 23 baclofen overdoses including all coingestants, clinical effects, ICU admission (including ventilation or
not) and decontamination

Sex/age
(years)

Dose
(mg)

Coingestants Clinical effects ICU Decontamination

M/37 80 Paracetamol, codeine GCS 10 Ventilated* Lavage and charcoal
M/35 100 Temazepam, naproxen (5 g) Tachycardia No Charcoal
F/28 100 Minor No Charcoal
F/31 100 Bradycardia Admitted Nil
F/32 100 Alcohol, amphetamines Hypertension No Charcoal
F/38 150 Minor No Nil
F/41 200 Seizure, coma, hypertension, tachycardia Ventilated Nil
M/48 300 Diclofenac (1.5 g), felodipine

(300 mg), paracetamol, 
cotrimoxazole

Hypertension, tachycardia, hypotension 
(Systolic 

 

=

 

 83 mmHg)
Ventilated Lavage and charcoal

M/42 350 Diazepam Delirium, hypertension No Charcoal
M/42 375 Clonazepam, alcohol Hypertension No Charcoal
M/33 375 Alcohol Coma, hypertension, tachycardia Admitted Nil
M/33 375 Alcohol Coma, delirium, hypertension, bradycardia Admitted Nil
F/52 750 Seizure, coma, delirium Ventilated Charcoal
F/50 800 Alcohol Seizure, hypertension Admitted Nil
F/28 800 Temazepam Delirium, coma, hypertension, bradycardia, 

tachycardia
Ventilated Charcoal

F/28 1000 Seizure, coma, delirium, hypertension, Ventilated Lavage and charcoal
F/51 1000 Alcohol Delirium, Ventilated Lavage and charcoal
M/35 2500 Delirium Admitted Lavage and charcoal
M/35 2500 Alcohol Delirium, coma Ventilated Charcoal
F/15 ? Coma, bradycardia Ventilated Lavage and charcoal
F/50 ? Clonazepam, diazepam Coma, hypertension, bradycardia Ventilated Nil
F/13 ? Metoclopramide (180 mg) Coma, hypertension, bradycardia Ventilated Lavage and charcoal
M/63 ? Diazepam, temazepam, 

paracetamol/codeine
Hypertension No Nil

 

*Intubated for decontamination (ventilated for 7 h only). F, female; M, male.
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uncommon and did not differ between high and low
dose groups. Pupillary size and limb reflexes were sim-
ilar between dose groups.

 

Discussion

 

This study illustrates the spectrum of severity in
baclofen overdose and supports previous literature that
suggests that most patients with baclofen overdoses
recover completely with adequate supportive care. In
addition, it provides some information on the dose-
related effects, and the likelihood that a patient will
require ICU admission or be able to be discharged home
from the emergency department. It suggests that
baclofen overdoses of 200 mg or more have a significant
impact on hospital resources because of a marked pro-
longation of hospital stay when compared to other over-
doses (compared to a median LOS of 17 h and ICU
admission in 16% of all overdose patients to the same
unit).

 

17

 

One previous study

 

2

 

 provided a table of reported
clinical effects in baclofen overdose: hyporeflexia 100%,
coma 100%, respiratory depression 100%, hypotonia
100%, required ventilation 92%, bradycardia 50%, gen-
eralized seizures 42%, myoclonic jerking 42%, hypoten-
sion 33%, tachycardia 33%, hypertension 25%, cardiac

conduction abnormalities 8%. However, these data
were collated from eight separate case studies and only
a total of 12 patients. These figures provide a skewed
impression of the severity of baclofen overdose which
differed to our study (Table 2). The majority of clinical
effects previously reported were seen with large doses,
and overdoses of 200 mg or less (which have not been
represented in the literature) were not associated with
coma, seizures and requirement for mechanical ventila-
tion. Hyporeflexia, hypotension and bradycardia, were
uncommon and did not govern the clinical picture in
our series. Hypertension appeared to be more common
in patients ingesting 200 mg or more.

Delirium has been rarely reported in baclofen toxic-
ity. One patient developed auditory hallucinations
which disappeared following cessation of high dose
therapy,

 

18

 

 and another patient developed prominent per-
severation which recovered fully over a short period of
time.

 

19

 

 In our study, 35% of patients had delirium and
the total dose ingested was a significant risk factor for
this. The possible complication of delirium is important
because staff can prioritize the need to provide a safe
environment for observing and managing patients who
are recovering from larger baclofen overdoses.

Although lavage and activated charcoal were used in
a large proportion of patients in this study, it was hard
to interpret the efficacy of decontamination. This is
because of the variable time of use of decontamination,
including the use of lavage and charcoal after patients
were intubated for coma. Until there is evidence to
suggest otherwise, it is reasonable to consider the early
use of activated charcoal in patients with a protected
airway,

 

20

 

 particularly in patients who have ingested
200 mg or more.

In this study doses of baclofen less than 200 mg were
not associated with severe effects and it might be pos-
sible to discharge these patients from the emergency
department after a nominated period of observation.
With doses of 200 mg or more patients are more liable
to require close monitoring, intubation and ICU admis-
sion. The use of the 200 mg as a cut-off in this study
was somewhat arbitrary but provides some help in
determining patients that are likely to be more severely
poisoned.

This study is limited by a relatively small sample size
which reflects the potentially serious yet uncommon
pattern of baclofen overdoses. As such, some results
were limited by the small numbers. Another limitation
of our study was that plasma concentrations of baclofen
were not obtained and not corroborated with the history
of total drug taken. However, all poisoned patients

 

Table 2.

 

Outcome differences between high and low dose
groups

Low dose
(Dose < 200 mg
[

 

n

 

 

 

=

 

 6]) 

 

n

 

 (%)

High dose
(Dose 

 

>

 

 200 mg
[

 

n

 

 

 

=

 

 13]) 

 

n

 

 (%)

Minimum GCS 

 

<

 

 9 0 (0) 7 (54)
ICU admission 2 (33) 11 (85)
Ventilated 1* (17) 7 (54)
Delirium 0 (0) 8 (62)
Seizures 0 (0) 4 (31)
Bradycardia 1 (17) 2 (15)
Tachycardia† 1 (17) 4 (31)
Hypertension 1 (17) 9 (69)
Hypotension 0 (0) 1 (8)
Abnormal reflexes 6 (100) 10/12 (83‡)
Hospital LOS 21 h (IQR 16–25) 43 h (IQR 30–93)

 

*One patient in the 

 

<

 

200 mg intubated for decontamination
(see Table 1); 

 

†

 

One patient with bradycardia also developed tachy-
cardia; 

 

‡

 

Limb reflexes not available in one case. Hypotension was
defined as a systolic BP 

 

<

 

 90 mmHg, hypertension as a systolic
BP 

 

>

 

 140 mmHg. Bradycardia was defined as an HR 

 

<

 

 60 bpm
and tachycardia as an HR 

 

>

 

 100 bpm. IQR, interquartile range;
LOS, length of stay.
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admitted have the drug of ingestion confirmed by his-
tory taking on at least two occasions, and this is con-
firmed by history from ambulance officers, family and
friends as well as evidence of empty drug containers.

 

21

 

Quantification of baclofen concentration in plasma
would allow correlation between peak plasma concen-
tration and clinical effect, although a more comprehen-
sive analysis including an estimate of dose is required
to do this.

Unfortunately, there was limited information on the
time between ingestion and onset of clinical features
because the database only recorded timed information
on clinical effects for the latter part of the study period.
A prospective study would improve the completeness
of data collection including the time of onset of clinical
features, which is important for determining the length
of observation in the ED. Such a study would also
improve the neurological examination which was only
partially performed in some cases. Multicentre studies
will need to be carried out to verify the significance of
a number of trends noted in this study.

In summary, studies on baclofen overdoses have
described cases of interest where seizures, coma or car-
diac abnormalities have been the dominating features.
This series challenges some and confirms other current
beliefs regarding the effects of baclofen poisoning.
There appears to be a dose-related effect whereby over-
doses of 200 mg or more are more likely to cause CNS
depression or delirium, and require ICU admission and
longer hospital admissions.
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