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In the central nervous system, γ-aminobutyric acid
(GABA) is the main inhibitory neurotransmitter.
Three major GABA receptors – GABAA,
GABAB, and GABAC – have been identified. Bac-
lofen (β-(4-chlorophenyl)-γ-aminobutyric acid) is a
GABA agonist, specific to GABAB at therapeutic
doses, that has been used to treat spasticity of var-
ious etiologies (e.g., multiple sclerosis, paraplegia,
quadriplegia, cerebral palsy). It has also been used
off-label for dystonia, jerking, restless legs, chorea,
stiff-person syndrome, torticollis, tetanus, hiccups,
trigeminal neuralgia, cluster headaches, and muscu-
loskeletal pain; with more recent investigations
for the management of rumination, supragastric
belching, and gastroesophageal reflux; alcohol, opi-
oid, and cocaine abuse disorders; bladder spasm;
and in combined use with antimuscarinic agents for
overactive bladder [1–28].

Recently, elevated doses of baclofen (up to
300 mg/day) were prescribed to treat craving in
alcoholic patients, following the self-experience
reported by a French physician [29]. This protocol
is based on animal studies showing that, in contrast
to other therapies, increasing doses of baclofen are
able not only to reduce but also to suppress craving
in animals chronically intoxicated with ethanol.
Several RCTs are ongoing to demonstrate whether
these elevated doses are efficient or not. This expe-
rience led to the development of severe poisonings
due to the huge presumed ingested doses [30–32].
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Biochemistry, Pharmacology, and
Pathophysiology

Baclofen is a structural analogue of GABA
(Fig. 1) [33].

Pharmacokinetics

Baclofen is absorbed rapidly after oral adminis-
tration, with a bioavailability of 70–85%. How-
ever, its central nervous system penetration is
more limited, sometimes requiring relatively
large oral doses to achieve therapeutic effects.
Oral baclofen has a low therapeutic index,
primarily because it is distributed evenly between
spinal and supraspinal levels after oral
administration. Peak blood concentrations occur
1–3.5 h after therapeutic ingestion; however,
after overdose, absorption is prolonged and
incomplete. Although signs and symptoms of
toxicity can begin shortly after overdose,
resolution can be protracted. After intrathecal or
oral overdose, it may take days for the patient
to become fully alert. Elimination of this moder-
ately lipophilic GABA agonist from nerve and
brain tissue is much slower than from
serum, explaining the persistence of effects
despite undetectable serum baclofen concentra-
tions. Baclofen is excreted primarily by
glomerular filtration, and its clearance is propor-
tional to creatinine clearance. Generally, 50–85%
of an ingested dose is eliminated unchanged
in urine within 72 h. The remaining 15%
is deaminated to β-( p-chlorophenyl)-γ-hydro-
xybutyric acid. However, large inter-individual
variability has been observed in both elimination

and oral absorption processes [5, 15, 27,
33–50]. In addition, in large ingestions, there
may be a delayed rebound in plasma concentra-
tion, and this can be associated with recurrence of
effect [51–53].

Pharmacokinetics of Baclofen Poisoning
Protein binding: 30–35%
Volume of distribution: 0.8–2.6 L/kg
Serum half-life: 2–8 h (longer after overdose
and renal insufficiency)
Mechanism of clearance: primarily renal

GABAB Receptors and the
Pathophysiology of Toxic Effects

GABAB receptors are expressed widely in the
brain and the spinal cord, including the cerebral
hemispheres, diencephalon, brainstem, and
dorsal horn of the spinal cord. The GABAB recep-
tor comprises two subunits and is coupled
to G proteins. Activation of these receptors
promotes a decline in calcium conductance and
intracellular cyclic adenosine monophosphate
production.

Baclofen binds to presynaptic and postsynaptic
GABAB receptors (Fig. 2). Presynaptic receptor
binding of GABA or baclofen hyperpolarizes pre-
synaptic terminals by closing calcium channels
and decreases neurotransmitter (e.g., catechol-
amines, glutamate, substance P) vesicle release
from excitatory spinal pathways Fig. 2b), produc-
ing an inhibitory effect. Presynaptic binding
also occurs at GABAergic autoreceptors, hyper-
polarizing presynaptic terminals and decreasing

Fig. 1 Chemical structures
of γ-aminobutyric acid
(GABA) and baclofen.
Baclofen is a GABA
analogue containing a para-
chlorphenyl moiety in the β
position relative to the
carboxylate
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GABA release (Fig. 2a), producing an excitatory
effect. Postsynaptic binding to the GABAB recep-
tor hyperpolarizes the neuron via two separate
actions, opening slow potassium channels and
inhibiting dendritic calcium influx channels, and
results in inhibition by creating a net negative
membrane potential (see Fig. 2a). Inhibitory and
excitatory effects may occur with the binding of
baclofen to GABAB receptors. Generally, when
used therapeutically, the inhibitory effects prevail.
The dual inhibitory and excitatory actions provide
an explanation for the significant overlap of clin-
ical manifestations (e.g., seizures) seen with over-
dose and withdrawal from baclofen.

Baclofen depresses γ and α motor neurons and
inhibits monosynaptic extensor and polysynaptic
flexor spinal reflexes. This activity accounts for
the decreased muscle tone and the efficacy of

baclofen in treating spasticity. Baclofen affects
afferent depolarization in the dorsal horn of the
spinal cord and modulates nociceptive input from
primary afferent fibers to neurons of the
spinothalamic tract. This effect, along with the
inhibition of substance P release, accounts for
the efficacy of baclofen in the treatment of pain.
Central and peripheral GABA receptors also are
known to play a role in regulation of body tem-
perature; this may account for the hypothermia
generally seen after overdose and the hyperther-
mia generally seen in withdrawal from baclofen.
Central nervous system depression secondary to
baclofen may be attributed to stimulation of
GABAB receptors in the hippocampus, whereas
respiratory and cardiovascular depression may
result from stimulation of GABAB receptors in
the brainstem [6, 28, 33, 47, 54–62].

a
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Fig. 2 Binding of γ-aminobutyric acid (GABA) and bac-
lofen to GABAB receptors. (a) GABA is released from
presynaptic GABAergic neurons and may bind to
GABAB receptors on postsynaptic neurons, resulting in
hyperpolarization of postsynaptic neurons. This has an
inhibitory effect on the nervous system. GABA released
from presynaptic GABAergic neurons also acts at GABAB

receptors on the presynaptic neurons, resulting in

decreased release of GABA from the neuron or
autoregulation. This has an excitatory effect. (b) GABAB

receptors also are located on presynaptic neurons that
release excitatory neurotransmitters. When GABA binds
to these receptors, the release of excitatory neurotransmit-
ters is diminished. This has an inhibitory effect. Baclofen
can bind at all of these GABAB receptors and produces an
effect similar to that of GABA binding
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Clinical Presentation

Routes of Exposure

Oral
Acute ingestions of 300–970 mg in adults can be
expected to produce serious intoxications, and
doses of 1250–2500 mg have been fatal in adults
[27]. Additionally, a retrospective database
review of 23 cases of baclofen poisoning demon-
strated baclofen ingestions of 200 mg or greater
were predictive of more severe clinical manifes-
tations and prolonged hospital stay than inges-
tions less than 200 mg [63]. Baclofen abuse has
been reported in persons with a history of sub-
stance abuse and in adolescents seeking intoxica-
tion [64–66].

Intrathecal
Intrathecal administration is accomplished by a
pump with a reservoir that is implanted surgically
in the subcutaneous tissue of the abdominal wall.
A catheter is threaded into the intrathecal space,
allowing direct delivery into the cerebrospinal
fluid. Complications include mechanical problems
(dislodgement, disconnection, kinking, blockage),
pump failure, and infection [33, 67–85]. In an
8-year study of 30 patients, the overall incidence
of pump complications was 62%. The most fre-
quent complication was catheter disconnection,
followed by retraction of the intrathecal catheter
[81]. Borrini and colleagues [70] attempted to
assess the frequency and characterize complica-
tions related to intrathecal baclofen pump therapy
in a cohort of 158 adult patients who were
implanted before and during 2010. During 1 year
of follow-up, the rate of adverse events was 0.023
per month, with 29% of cases related to the device
and predominantly involving catheter dysfunc-
tions [70]. Also, in a multicenter Japanese study
of 400 patients with intrathecal baclofen pumps,
catheter problems (migration, obstruction,
kinking, and dislodgement) were observed in
8.5% of patients, pump malfunction in 1.8% of
patients, and device-related and surgical wound
infections in 3% of patients [86]. A study of
100 children and young adults demonstrated
more frequent device-related complications in

those implanted with pumps with catheter access
ports [78]. Separate from mechanical complica-
tions, intrathecal overdose has been reported in
continuous infusion and after bolus injection [46,
56, 61, 87, 88].

Other Routes
Baclofen has also been used in topical formulations
for the treatment of neuropathic pain; trialed in
intravesical administration for bladder spasm; and
proposed for subcutaneous, intravenous, and intra-
ventricular delivery [17, 25, 35, 89, 90].

Clinical Manifestations of Baclofen
Poisoning

Lee and colleagues [58] attempted to differentiate
between acute and chronic baclofen poisonings,
suggesting that acutely poisoned patients are
more likely to present with encephalopathy (distur-
bances of consciousness or seizure or both), respi-
ratory depression, muscular hypotonia, and
generalized hyporeflexia. Chronically poisoned
patients are more likely to present with hallucino-
sis, impaired memory, catatonia, or acute mania
[58]. The same authors also noted that the acute
intoxication syndrome has a faster onset, a shorter
duration, more severe clinical manifestations, and a
higher incidence of seizures compared with the
chronic intoxication syndrome [58]. However,
there is significant overlap in the clinical presenta-
tions of acute and chronic toxicity, as well as with
the presentation of withdrawal, as discussed later.

Acute and Life Threatening
Presentations
Neurologic. Headache, dizziness, incoordination,
ataxia, myoclonus, fatigue, weakness, areflexia,
flaccid extremities, encephalopathy, coma, and
seizures, including status epilepticus, may occur
[5, 27, 46, 47, 50, 56, 58, 61–66, 75, 88,
91–99]. The clinician needs to be aware of the
risk of nonconvulsive (akinetic) status epilepticus
[64, 97, 100]. Although baclofen has antiepileptic
properties at low concentrations, it is proepileptic
at high concentrations [56, 61, 96, 101]. Delayed
psychosis and confusion with hallucinations have
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been reported during the recovery phase [56, 63,
65, 95].

Pulmonary. Respiratory depression and failure
may occur [5, 27, 46, 50, 56, 65, 75, 87, 91, 92,
95, 98, 102–105].

Cardiovascular. Hypertension or hypotension
and tachycardia or bradycardia may occur. Tachy-
cardia may alternate abruptly with bradycardia.
Conduction abnormalities (including prolonged
QTc and first-degree heart block), premature atrial
and ventricular contractions, supraventricular
tachycardia, atrial flutter, and atrial fibrillation
have been reported [5, 27, 46, 50, 56, 63, 65, 66,
75, 88, 95, 97–99, 103, 104].

Gastrointestinal. Nausea and vomiting may
occur [5, 66, 91, 99, 103].

Ocular. Blurred vision, horizontal or vertical
nystagmus, unreactive pupils, absent corneal
reflexes, and absent doll’s eye reflexes may
occur. Pupils may be small or large [27, 50, 56,
58, 61, 63, 66, 92, 95–97, 103, 104].

Other. Hypothermia and hypersalivation may
occur [27, 58, 66, 88, 97, 103]. Hyperthermia is
reported rarely [58, 99] and is more likely to occur
in baclofen withdrawal.

Chronic Intoxication
Toxicity can occur gradually after long-term intra-
thecal or oral dosing, especially in patients with
concomitant renal insufficiency. Chronic intoxica-
tion may present with impaired memory, acute
mania or catatonia, and hallucinosis; this has been
called chronic baclofen intoxication syndrome [27,
58, 97]. Respiratory depression, apnea, bradycar-
dia, tachycardia, hypotension, hypertension, tremor,
weakness, hypotonia, areflexia, urinary retention,
sedation, coma, seizures, orofacial dyskinesia, and
hypothermia also have been reported as manifesta-
tions of chronic baclofen toxicity [15, 43, 48, 58].

Side Effects with Long-Term Use
Nausea, lightheadedness, vertigo, fatigue, drowsi-
ness, confusion, and lethargy may occur as side
effects of oral baclofen, owing to the narrow ther-
apeutic margin [5, 48, 58, 61]. Occasionally, hypo-
tension also is seen [48]. Other pharmacological
complications of chronic baclofen use, particularly
intrathecal use, have also been reported and

include: hypotonia, sexual dysfunction in males,
constipation, and drug tolerance [106, 107].

Coma and the Diagnosis of Brain Death
Deep coma and brainstem dysfunction may mimic
brain death in patients with severe baclofen poi-
soning. Despite these findings, patients with baclo-
fen poisoning may survive neurologically intact if
aggressive supportive care is provided. The diag-
nosis of brain death should be made extremely
cautiously in patients with suspected baclofen tox-
icity. The American Academy of Neurology prac-
tice standards require the documentation of a
proximate and irreversible neurologic injury prior
to initiation of the brain death examination
[108]. Several days of intensive care, serial neuro-
logic examinations, and imaging studies to demon-
strate irreversible brain injury should be pursued
before pronouncing brain death in these patients
[95]. Recovery has been reported after 5–7 days of
coma [109]. A more detailed discussion of brain
death determinations in this setting can be found in
▶Chap. 13, “Poisoning Fatalities”.

Clinical Manifestations of Baclofen
Withdrawal

Baclofen withdrawal may occur after diminished
or discontinued oral administration or more
commonly after intrathecal pump malfunction
[5, 68, 76, 79, 82, 83, 110–113]. Withdrawal
may occur shortly after recovery from baclofen
toxicity when baclofen treatment is not reinitiated
promptly in the long-term use [50, 104]. The with-
drawal syndrome occurs within 12–96 h after
cessation of use, and symptoms generally resolve
within 24–72 h of resumption of treatment,
although some improvement may be seen sooner
[50, 72, 114].

Respiratory distress, tachypnea, hypotension
or hypertension, bradycardia or tachycardia, dys-
rhythmias, heart block, sleeplessness, agitation,
shaking, coma, areflexia, diplopia, dyskinesia,
visual disturbances, loss of pupillary light and
oculocephalic reflexes, hyperthermia, diaphore-
sis, and hypersalivation have been reported [5,
50, 57, 61, 67, 68, 71, 79, 83, 104, 110–112,
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114–119]. Rhabdomyolysis, disseminated intra-
vascular coagulation, renal failure, hepatic failure,
cerebral ischemia, and brain death may ensue
[57, 82, 115, 117, 119]. Elevations in liver trans-
aminase, creatinine, creatine phosphokinase,
white blood cell count, and prothrombin time
levels have been reported [57, 113, 115]. Acidosis
may occur [115]. Cases of reversible cardiomyop-
athies in the setting of baclofen withdrawal have
also been reported [120, 121]. There is significant
overlap in the clinical presentation of overdose
and withdrawal (e.g., autonomic instability,
coma, seizures, laboratory abnormalities), and
differentiating between the two entities may be
difficult [50]. One helpful clue is that
spasticity and muscle spasms (likely to some
degree an unmasking of an underlying
condition) and hyperthermia are seen more com-
monly with withdrawal, whereas hypothermia and
hypotonia is seen more commonly with overdose.

Baclofenwithdrawal syndromemay appear clin-
ically similar to benzodiazepine or ethanol with-
drawal, serotonin syndrome, sympathomimetic
syndrome, neuroleptic malignant syndrome, infec-
tion, other febrile illnesses, or multiorgan system
dysfunction of other etiology [21, 57, 72, 113, 117,
119, 122, 123]. Infection of the pump pocket, men-
ingitis, and sepsis must be considered in patients
receiving intrathecal baclofen [57, 81, 83,
122]. Modern pumps have bacterial filters that gen-
erally prevent overwhelming intrathecal infection;
however, infection still may occur [77, 81,
85]. Pump function can be assessed using computer
program systems and by aspirating and measuring
the amount of drug remaining in the system [57, 81,
119]. These maneuvers may help differentiate
among withdrawal, toxicity, and infection [119].

Diagnosis

Laboratory Studies

Baclofen can be detected by gas chromato-
graphy–mass spectrometry and high-performance
liquid chromatography [43, 45, 48, 64, 66, 93].

Plasma, rather than cerebrospinal fluid, concen-
trations generally are assessed [43]. In nonfatal
overdose, plasma or serum concentrations of
0.5–15 mg/L have been reported [124]. In a single
fatal overdose, the serum concentration was
17 mg/L [41]. Other laboratory abnormalities
in poisoning may include elevated creatine
phosphokinase, lactate dehydrogenase, glutamic
oxaloacetic transaminase, alkaline phosphatase,
amylase, blood glucose, and white blood cell
count [45, 58, 97]. Analysis of cerebrospinal
fluid should be considered to rule out other dis-
ease processes (e.g., meningoencephalitis).

Imaging Studies

Intrathecal pump systems are radiopaque. Radio-
graphs may show loss of catheter integrity [76,
117, 119]. Imaging of the brain and spinal cord
should be considered to rule out other disease
processes (e.g., hemorrhage or infarction). Brain
imaging is of particular importance when seizure
occurs with focal-onset features.

Special Studies

Electroencephalography often reveals reversible
abnormalities. Typical electroencephalography
findings are diffuse slowing of background activ-
ity and burst suppression [56, 58, 61, 66, 94]. In
more severe cases, periodic delta and triphasic
waves and generalized epileptiform discharges
suggestive of seizures are seen [47, 56, 58, 73,
94, 96]. Although some patients with severe bac-
lofen toxicity may appear severely neurologically
impaired by clinical and electroencephalography
findings, these patients frequently recover fully
with adequate supportive care.

Treatment

Generally, patients do well with aggressive sup-
portive care. Fatalities have occurred, however,
despite medical care [9, 45, 65]. Respiratory fail-
ure and deep coma should be managed promptly
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and aggressively with intubation and mechanical
ventilation.

Gastrointestinal Decontamination

Because of the rapid onset of coma, induction of
emesis is not recommended. It is reasonable to
administer oral activated charcoal without
gastric lavage to patients with suspected ingestion
of baclofen if an intact airway can be
ensured [65]. The administration of activated
charcoal has not been shown to alter the outcome
of baclofen-poisoned patients, however.
Administration of oral activated charcoal to
patients who may develop a decrease in
their level of consciousness should always be
done cautiously. It is likely that any potential ben-
efit of activated charcoal decreases as the time from
ingestion increases, although delayed administra-
tion may be beneficial in the presence of
documented persistent absorption [51] [Level III].

Cerebrospinal Fluid Removal

If a large bolus of baclofen accidentally is injected
intrathecally, some cerebrospinal fluid may be
removed immediately in an attempt to limit toxicity
[56, 96, 98, 99, 125, 126] [Level III].

Extracorporeal Removal

Case series data indicate that duration of toxicity
in patients with severe renal impairment may be
shortened by hemodialysis [36, 127, 128] [Level
III]. In contrast, in patients with normal renal
function, hemodialysis seems not to modify the
elimination half-life [51].

Specific Nonantidotal Treatments

Cardiovascular
Severe hypertension should be treated with
short-acting agents because hypertension can

deteriorate rapidly to hypotension. If hypo-
tension is unresponsive to intravenous fluid
administration, vasopressor (e.g., norepinephrine)
administration may be necessary [50, 56, 117].
Symptomatic bradycardia may respond to atro-
pine [50, 65, 103, 105, 129] [Level III].

Indications for ICU Admission in Baclofen
Poisoning
Evidence of toxicity after acute ingestion
Evidence of toxicity after recent pump adjust-
ment or filling of reservoir
Evidence of significant toxicity after chronic
exposure
Evidence of withdrawal symptoms after cessa-
tion of baclofen
Evidence of withdrawal symptoms with
suspected pump failure

Neurologic
Seizures occur with baclofen toxicity and with-
drawal. These seizures generally are brief and
respond readily to treatment [65, 88]. Benzodiaze-
pines have been used to control seizures and other
symptoms of toxicity and withdrawal (e.g.,
unmasked spasticity of withdrawal) [63, 97, 114,
115, 119, 126]. Paralytic agentsmay be used to limit
spasticity and convulsions, but there is a risk of
status epilepticus going unrecognized clinically in
a chemically paralyzed patient [119]. Electroen-
cephalography monitoring is recommended if
these patients are chemically paralyzed. Succinyl-
choline use should be limited; it should not be
administered to patients who may have been
comatose for prolonged periods, who have neuro-
muscular diseases, orwho are suspected to be at risk
of rhabdomyolysis or trauma. Patients with neuro-
muscular disease have altered muscle fiber recep-
tors, resulting in hypersensitivity to hyperkalemia
that may follow succinylcholine administration.
Cardiac arrest may occur in these patients after
the administration of succinylcholine [130, 131]
[Level III].
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Common Errors in Baclofen Poisoning
Failure to appreciate airway compromise
Failure to recognize the danger of succinylcho-
line administration in patients with neuromus-
cular disease
Failure to use short-acting agents when
treating hypertension or hypotension and
tachycardia
Failure to recognize nonconvulsive (akinetic)
status epilepticus
Failure to consider the potential for prolonged,
profound CNS depression with overdose
Failure to differentiate between toxicity, with-
drawal, and infection
Failure to resume baclofen treatment after
acute or chronic toxicity resolves, precipitating
withdrawal

Withdrawal from intrathecal baclofen may
be resistant to various treatments and may
require reinstitution of intrathecal baclofen
[68, 117, 126]. Case reports suggest that
dantrolene may be helpful in treating baclofen
withdrawal, but this is not well established
[132]. It seems more sensible to resume baclo-
fen promptly rather than initiate dantrolene
therapy [115, 119]. Cyproheptadine has also
been used in the treatment of baclofen with-
drawal in both children and adults given its
resemblance to serotonin syndrome in some
cases [123, 133] [Level III].

Infectious
Pump infections may be treated by removal of the
pump and intravenous antibiotic administration.
Alternatively, antibiotics may be administered via
the pump [77, 85] [Level III].

Specific Antidotal Treatments

In prior case reports of baclofen overdose, physo-
stigmine has been administered as an antidote [96,
125, 134, 135]. Additionally, flumazenil has been

given alone [65, 92, 103, 136, 137] or with phy-
sostigmine [56] in similar reports of baclofen poi-
soning. However, at this point, there is no clear
evidence that either agent is advantageous, and
further study would be warranted to support spe-
cific indications for use in baclofen poisoning.
Ondansetron also has been reported as an antidote
in a case report, but this agent has not been studied
further [91]. In a single study, intravenous lipid
infusion was trialed in dogs for treatment of bac-
lofen poisoning and seemed to have a favorable
outcome [138] [Level III].

Criteria for ICU Discharge in Baclofen Poisoning
Resolution of altered mental status and
seizures
Resolution of blood pressure, pulse, and tem-
perature abnormalities
Resumption of baclofen initiated without
evidence of withdrawal

Special Populations

Pediatric Patients

Respiratory arrest occurred in a 22-month-old
infant who ingested 10.9 mg/kg of baclofen
[27]. Six children, age 2–6 years, presented after
oral baclofen overdose; two children required
intubation, and one child experienced seizures.
Signs and symptoms were similar to those
reported in adults [129]. An 8-year-old child
presented with diminished responsiveness and
vomiting then hypothermia, bradycardia, flaccid-
ity, and areflexia after an intrathecal baclofen
overdose [99]. In a case series of adolescents
ingesting baclofen, 9 of 14 required intubation;
their symptoms were similar to the symptoms
seen in adults [65]. Another case involving an
adolescent describes exam findings of coma and
bradycardia in addition to seizures after abusive
oral baclofen use [64]. Baclofen withdrawal syn-
drome also presents similarly in children and
adults [57].
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Pregnant Patients

Pregnant women and nursing mothers generally are
excluded from baclofen treatment [5]. However,
cases of intrathecal baclofen administration during
pregnancy have been reported in the literature
[139–141]. If a pregnant woman presents with bac-
lofen toxicity, she should be treated supportively, as
recommended for nonpregnant patients.

Elderly Patients

Peak plasma concentrations occur later after
ingestion in elderly patients [43]. This delay may
prolong the clinical course in elderly patients.

Other Patients

Patients with impaired renal function are at risk
for developing toxic symptoms soon after initiat-
ing even low-dose baclofen. Patients on stable
regimens of baclofen may develop toxicity if cre-
atinine clearance declines [49, 94, 127,
142]. Serum creatinine levels may remain normal,
despite diminished creatinine clearance [49].

Key Points in Baclofen Poisoning
1. Patients who receive aggressive supportive

care generally survive baclofen toxicity.
2. There is no clinically available antidote that

reliably reverses baclofen toxicity.
3. Seizures, resulting from either toxicity or

withdrawal, generally respond to
benzodiazepines.

4. Differentiating between baclofen toxicity
and withdrawal can be difficult.

5. Generally, hypothermia suggests toxicity,
whereas hyperthermia suggests withdrawal
or possibly infection.

6. Baclofen toxicity can mimic brain death
clinically.

7. Prompt resumption of baclofen administra-
tion is often essential for the prevention and
treatment of baclofen withdrawal.

References

1. Van Schaeybroeck P, Nuttin B, Lagae L, Schrijvers E,
Borghgraef C, Feys P. Intrathecal baclofen for intrac-
table cerebral spasticity: a prospective placebo-
controlled, double-blind study. Neurosurgery.
2000;46(3):603–9. discussion 609-612.

2. Orsnes GB, Sorensen PS, Larsen TK, Ravnborg
M. Effect of baclofen on gait in spastic MS patients.
Acta Neurol Scand. 2000;101(4):244–8.

3. Bose P, Hou J, Nelson R, et al. Effects of acute
intrathecal baclofen in an animal model of
TBI-induced spasticity, cognitive, and balance dis-
abilities. J Neurotrauma. 2013;30(13):1177–91.

4. Nielsen JF, Anderson JB, Sinkjaer T. Baclofen
increases the soleus stretch reflex threshold in the
early swing phase during walking in spastic multiple
sclerosis patients. Mult Scler. 2000;6(2):105–14.

5. Kamensek J. Continuous intrathecal baclofen infu-
sions. An introduction and overview. Axon. 1999;
20(4):93–8.

6. van Hilten BJ, van de Beek WJ, Hoff JI,
Voormolen JH, Delhaas EM. Intrathecal baclofen for
the treatment of dystonia in patients with reflex sym-
pathetic dystrophy. N Engl J Med. 2000;343(9):
625–30.

7. Newton JC, Harned ME, Sloan PA, Salles
SS. Trialing of intrathecal baclofen therapy for refrac-
tory stiff-person syndrome. Reg Anesth Pain Med.
2013;38(3):248–50.

8. Ho BL, Shih PY. Successful intrathecal baclofen ther-
apy for seronegative stiff-person syndrome: a case
report. Acta Neurol. 2008;17(3):172–6.

9. Stayer C, Tronnier V, Dressnandt J, et al. Intrathecal
baclofen therapy for stiff-man syndrome and progres-
sive encephalomyelopathy with rigidity and myoclo-
nus. Neurology. 1997;49(6):1591–7.

10. Seitz RJ, Blank B, Kiwit JC, Benecke R. Stiff-person
syndrome with anti-glutamic acid decarboxylase
autoantibodies: complete remission of symptoms
after intrathecal baclofen administration. J Neurol.
1995;242(10):618–22.

11. Silbert PL, Matsumoto JY, McManis PG, Stolp-Smith
KA, Elliott BA, McEvoy KM. Intrathecal baclofen
therapy in stiff-man syndrome: a double-blind, pla-
cebo-controlled trial. Neurology. 1995;45(10):
1893–7.

12. Engrand N, Van De Perre P, Vilain G, Benhamou D.
Intrathecal baclofen for severe tetanus in a pregnant
woman. Eur J Anaesthesiol. 2001;18(4):261–3.

13. Dressnandt J, Konstanzer A, Weinzierl FX, Pfab R,
Klingelhofer J. Intrathecal baclofen in tetanus: four
cases and a review of reported cases. Intensive Care
Med. 1997;23(8):896–902.

14. Mirijello A, Addolorato G, D’Angelo C, et al. Baclo-
fen in the treatment of persistent hiccup: a case series.
Int J Clin Pract. 2013;67(9):918–21.

57 Baclofen 1127



15. Peces R, Navascues RA, Baltar J, Laures AS,
Alvarez-Grande J. Baclofen neurotoxicity in chronic
haemodialysis patients with hiccups. Nephrol Dial
Transplant. 1998;13(7):1896–7.

16. Gordon NC, Gear RW, Heller PH, Paul S,
Miaskowski C, Levine JD. Enhancement of morphine
analgesia by the GABAB agonist baclofen. Neurosci-
ence. 1995;69(2):345–9.

17. Kopsky DJ, Keppel Hesselink JM. Neuropathic pain
as a result of acromegaly, treated with topical baclofen
cream. J Pain Symptom Manag. 2013;46(4):e4–5.

18. Taira T, Kawamura H, Tanikawa T, Iseki H,
Kawabatake H, Takakura K. A new approach to con-
trol central deafferentation pain: spinal intrathecal
baclofen. Stereotact Funct Neurosurg. 1995;65(1-4):
101–5.

19. Orr WC, Goodrich S, Wright S, Shepherd K, Mellow
M. The effect of baclofen on nocturnal gastroesopha-
geal reflux and measures of sleep quality: a random-
ized, cross-over trial. Neurogastroenterol Motil.
2012;24(6):553–9. e253.

20. Blondeau K, Boecxstaens V, Rommel N, et al. Bac-
lofen improves symptoms and reduces postprandial
flow events in patients with rumination and
supragastric belching. Clin Gastroenterol Hepatol.
2012;10(4):379–84.

21. Rolland B, Jaillette E, Carton L, et al. Assessing
alcohol versus baclofen withdrawal syndrome in
patients treated with baclofen for alcohol use disorder.
J Clin Psychopharmacol. 2014;34(1):153–6.

22. Liu J, Wang LN. Baclofen for alcohol withdrawal.
Cochrane Database Syst Rev. 2013;2, CD008502.

23. Assadi SM, Radgoodarzi R, Ahmadi-Abhari
SA. Baclofen for maintenance treatment of opioid
dependence: a randomized double-blind placebo-con-
trolled clinical trial [ISRCTN32121581]. BMC Psy-
chiatry. 2003;3:16.

24. Karila L, Gorelick D, Weinstein A, et al. New treat-
ments for cocaine dependence: a focused review. Int J
Neuropsychopharmcol. 2008;11(3):425–38.

25. Wallace E, Twomey M, Victory R, O’Reilly
M. Intravesical baclofen, bupivacaine, and oxyco-
done for the relief of bladder spasm. J Palliat Care.
2013;29(1):49–51.

26. Chin HY, Lin KC, Chiang CH, Wang CJ. Combina-
tion of baclofen and antimuscarinics to reduce
voiding difficulty in treating women with overactive
bladders. Clin Exp Obstet Gynecol. 2012;39(2):
171–4.

27. Mack RB. Between a rock and a Charybdisian place.
Baclofen (Lioresal) overdose. N C Med J. 1995;
56(7):325–7.

28. Kohl MM, Paulsen O. The roles of GABAB receptors
in cortical network activity. Adv Pharmacol.
2010;58:205–29.

29. Ameisen O. Complete and prolonged suppression of
symptoms and consequences of alcohol-dependence
using high-dose baclofen: a self-case report of a phy-
sician. Alcohol Alcohol. 2005;40(2):147–50.

30. Franchitto N, Pelissier F, Lauque D, Simon N,
Lancon C. Self-intoxication with baclofen in
alcohol-dependent patients with co-existing psychiat-
ric illness: an emergency department case series.
Alcohol Alcohol. 2014;49(1):79–83.

31. Kiel LB, Hoegberg LC, Jansen T, Petersen JA,
Dalhoff KP. A nationwide register-based survey of
baclofen toxicity. Basic Clin Pharmacol Toxicol.
2015;116(5):452–6.

32. Pommier P, Debaty G, Bartoli M, et al. Severity of
deliberate acute baclofen poisoning: a nonconcurrent
cohort study. Basic Clin Pharmacol Toxicol.
2014;114(4):360–4.

33. Kita M, Goodkin DE. Drugs used to treat spasticity.
Drugs. 2000;59(3):487–95.

34. He Y, Brunstrom-Hernandez JE, Thio LL, et al. Pop-
ulation pharmacokinetics of oral baclofen in pediatric
patients with cerebral palsy. J Pediatr. 2014;164(5):
1181–8. e1188.

35. Agarwal SK, Kriel RL, Cloyd JC, et al. A pilot study
assessing pharmacokinetics and tolerability of oral
and intravenous baclofen in healthy adult volunteers.
J Child Neurol. 2015;30(1):37–41.

36. Brvar M, Vrtovec M, Kovac D, Kozelj G, Pezdir T,
Bunc M. Haemodialysis clearance of baclofen. Eur J
Clin Pharmacol. 2007;63(12):1143–6.

37. Heetla HW, Staal MJ, Proost JH, van Laar T. Clinical
relevance of pharmacological and physiological data
in intrathecal baclofen therapy. Arch Phys Med
Rehabil. 2014;95(11):2199–206.

38. Sabbe MB, Grafe MR, Pfeifer BL, Mirzai TH, Yaksh
TL. Toxicology of baclofen continuously infused into
the spinal intrathecal space of the dog.
Neurotoxicology. 1993;14(4):397–410.

39. Scherkenbach LA, Coles LD, Patterson EE, Cloyd
JC, Krach LE, Kriel RL. Pharmacokinetics and phar-
macodynamics of intravenous baclofen in dogs:
a preliminary study. J Pharm Pharmacol. 2014;
66(7):935–42.

40. Thakar K, Joshi G, Sawant KK. Bioavailability
enhancement of baclofen by gastroretentive floating
formulation: statistical optimization, in vitro and
in vivo pharmacokinetic studies. Drug Dev Ind
Pharm. 2013;39(6):880–8.

41. Vlavonou R, Perreault MM, Barriere O, et al. Phar-
macokinetic characterization of baclofen in patients
with chronic kidney disease: dose adjustment recom-
mendations. J Clin Pharmacol. 2014;54(5):584–92.

42. Wuis EW, Dirks MJ, Termond EF, Vree TB, Van der
Kleijn E. Plasma and urinary excretion kinetics of oral
baclofen in healthy subjects. Eur J Clin Pharmacol.
1989;37(2):181–4.

43. Wuis EW, Dirks MJ, Vree TB, Van der Kleijn
E. Pharmacokinetics of baclofen in spastic patients
receiving multiple oral doses. Pharm Weekbl Sci
Ed. 1990;12(2):71–4.

44. Gerkin R, Curry SC, Vance MV, Sankowski PW,
Meinhart RD. First-order elimination kinetics following
baclofen overdose. Ann EmergMed. 1986;15(7):843–6.

1128 E. Stewart and L.M. Tormoehlen



45. Fraser AD, MacNeil W, Isner AF. Toxicological anal-
ysis of a fatal baclofen (Lioresal) ingestion. J Forensic
Sci. 1991;36(5):1596–602.

46. Brodkey JA, Feler CA. Hypotension following a trial
intrathecal dose of baclofen. J Tenn Med Assoc.
1993;86(7):297–8.

47. Lazzarino LG, Nicolai A, Valassi F. Acute transient
cerebral intoxication induced by low doses of baclo-
fen. Ital J Neurol Sci. 1991;12(3):323–5.

48. Aisen ML, Dietz MA, Rossi P, Cedarbaum JM, Kutt
H. Clinical and pharmacokinetic aspects of high dose
oral baclofen therapy. J Am Paraplegia Soc. 1992;
15(4):211–6.

49. Aisen ML, Dietz M, McDowell F, Kutt H. Baclofen
toxicity in a patient with subclinical renal
insufficiency. Arch Phys Med Rehabil. 1994;75(1):
109–11.

50. Peng CT, Ger J, Yang CC, Tsai WJ, Deng JF, Bullard
MJ. Prolonged severe withdrawal symptoms after
acute-on-chronic baclofen overdose. J Toxicol Clin
Toxicol. 1998;36(4):359–63.

51. Cleophax C, Goncalves A, Chasport C, et al. Useful-
ness of plasma drug monitoring in severe baclofen
poisoning. Clin Toxicol (Phila). 2015;53(9):923–4.

52. Ghose K, Holmes KM, Matthewson K. Complica-
tions of baclofen overdosage. Postgrad Med
J. 1980;56(662):865–7.

53. Lipscomb DJ, Meredith TJ. Baclofen overdose. Post-
grad Med J. 1980;56(652):108–9.

54. Brauner-Osborne H, Krogsgaard-Larsen
P. Functional pharmacology of cloned heterodimeric
GABAB receptors expressed in mammalian cells. Br
J Pharmacol. 1999;128(7):1370–4.

55. ChebibM, Johnston GA. The ‘ABC’ of GABA recep-
tors: a brief review. Clin Exp Pharmacol Physiol.
1999;26(11):937–40.

56. Fakhoury T, Abou-Khalil B, Blumenkopf B. EEG
changes in intrathecal baclofen overdose: a case
report and review of the literature. Electroencephalogr
Clin Neurophysiol. 1998;107(5):339–42.

57. Samson-Fang L, Gooch J, Norlin C. Intrathecal bac-
lofen withdrawal simulating neuroleptic malignant
syndrome in a child with cerebral palsy. Dev
MedChild Neurol. 2000;42(8):561–5.

58. Lee TH, Chen SS, Su SL, Yang SS. Baclofen
intoxication: report of four cases and review of
the literature. Clin Neuropharmacol. 1992;15(1):
56–62.

59. Bonanno G, Carita F, Cavazzani P, Munari C, Raiteri
M. Selective block of rat and human neocortex
GABA(B) receptors regulating somatostatin release
by a GABA(B) antagonist endowed with cognition
enhancing activity. Neuropharmacology. 1999;
38(11):1789–95.

60. Bonanno G, Fassio A, Schmid G, Severi P, Sala R,
Raiteri M. Pharmacologically distinct GABAB recep-
tors that mediate inhibition of GABA and glutamate
release in human neocortex. Br J Pharmacol.
1997;120(1):60–4.

61. Kofler M, Kronenberg MF, Rifici C, Saltuari L, Bauer
G. Epileptic seizures associated with intrathecal bac-
lofen application. Neurology. 1994;44(1):25–7.

62. Rush JM, Gibberd FB. Baclofen-induced epilepsy.
J R Soc Med. 1990;83(2):115–6.

63. Leung NY, Whyte IM, Isbister GK. Baclofen over-
dose: defining the spectrum of toxicity. Emerg Med
Australas. 2006;18(1):77–82.

64. Weishaar GF, HoembergM, Bender K, et al. Baclofen
intoxication: a “fun drug’ causing deep coma and
nonconvulsive status epilepticus – a case report and
review of the literature. Eur J Pediatr. 2012;
171(10):1541–7.

65. Perry HE, Wright RO, Shannon MW, Woolf AD.
Baclofen overdose: drug experimentation in a group
of adolescents. Pediatrics. 1998;101(6):1045–8.

66. Weissenborn K, Wilkens H, Hausmann E, Degen
PH. Burst suppression EEG with baclofen overdose.
Clin Neurol Neurosurg. 1991;93(1):77–80.

67. Al-Khodairy AT, Vuagnat H, Uebelhart D. Symptoms
of recurrent intrathecal baclofen withdrawal resulting
from drug delivery failure: a case report. Am J Phys
Med Rehabil. 1999;78(3):272–7.

68. Alden TD, Lytle RA, Park TS, Noetzel MJ, Ojemann
JG. Intrathecal baclofen withdrawal: a case report and
review of the literature. Childs Nerv Syst. 2002;
18(9-10):522–5.

69. Bellinger A, Siriwetchadarak R, Rosenquist R,
Greenlee JD. Prevention of intrathecal baclofen with-
drawal syndrome: successful use of a temporary intra-
thecal catheter. Reg Anesth Pain Med. 2009;
34(6):600–2.

70. Borrini L, Bensmail D, Thiebaut JB, Hugeron C,
Rech C, Jourdan C. Occurrence of adverse events in
long-term intrathecal baclofen infusion: a 1-year fol-
low-up study of 158 adults. Arch Phys Med Rehabil.
2014;95(6):1032–8.

71. Cardoso AL, Quintaneiro C, Seabra H, Teixeira C.
Cardiac arrest due to baclofen withdrawal syndrome.
BMJ Case Reports. 2014;2014:bcr2014204322.
doi:10.1136/bcr-2014-204322.

72. Coffey RJ, Edgar TS, Francisco GE, et al. Abrupt
withdrawal from intrathecal baclofen: recognition
and management of a potentially life-threatening
syndrome. Arch Phys Med Rehabil. 2002;83(6):
735–41.

73. Darbari FP, Melvin JJ, Piatt Jr JH, Adirim TA,
Kothare SV. Intrathecal baclofen overdose followed
by withdrawal: clinical and EEG features. Pediatr
Neurol. 2005;33(5):373–7.

74. Douglas AF, Weiner HL, Schwartz DR. Prolonged
intrathecal baclofen withdrawal syndrome. Case
report and discussion of current therapeutic manage-
ment. J Neurosurg. 2005;102(6):1133–6.

75. Dressnandt J, Weinzierl FX, Tolle TR, Konstanzer A,
Conrad B. Acute overdose of intrathecal baclofen.
J Neurol. 1996;243(6):482–3.

76. Fernandes P, Dolan L, Weinstein SL. Intrathecal bac-
lofen withdrawal syndrome following posterior spinal

57 Baclofen 1129



fusion for neuromuscular scoliosis: a case report.
Iowa Orthop J. 2008;28:77–80.

77. Galloway A, Falope FZ. Pseudomonas aeruginosa
infection in an intrathecal baclofen pump: successful
treatment with adjunct intra-reservoir gentamicin.
Spinal Cord. 2000;38(2):126–8.

78. Gooch JL, Oberg WA, Grams B, Ward LA, Walker
ML. Complications of intrathecal baclofen pumps in
children. Pediatr Neurosurg. 2003;39(1):1–6.

79. Hansen CR, Gooch JL, Such-Neibar T. Prolonged,
severe intrathecal baclofen withdrawal syndrome: a
case report. Arch Phys Med Rehabil. 2007;
88(11):1468–71.

80. Haranhalli N, Anand D, Wisoff JH, et al. Intrathecal
baclofen therapy: complication avoidance and man-
agement. Childs Nerv Syst. 2011;27(3):421–7.

81. Levin AB, Sperling KB. Complications associated
with infusion pumps implanted for spasticity.
Stereotact Funct Neurosurg. 1995;65(1-4):147–51.

82. Mohammed I, Hussain A. Intrathecal baclofen with-
drawal syndrome- a life-threatening complication of
baclofen pump: a case report. BMC Clin Pharmacol.
2004;4:6.

83. Naveira FA, Speight KL, Rauck RL, Carpenter
RL. Meningitis after injection of intrathecal baclofen.
Anesth Analg. 1996;82(6):1297–9.

84. Rigoli G, Terrini G, Cordioli Z. Intrathecal baclofen
withdrawal syndrome caused by low residual volume
in the pump reservoir: a report of 2 cases. Arch Phys
Med Rehabil. 2004;85(12):2064–6.

85. Zed PJ, Stiver HG, Devonshire V, Jewesson PJ, Marra
F. Continuous intrathecal pump infusion of baclofen
with antibiotic drugs for treatment of pump-
associated meningitis. Case report. J Neurosurg.
2000;92(2):347–9.

86. Taira T, Ueta T, Katayama Y, et al. Rate of complica-
tions among the recipients of intrathecal baclofen
pump in Japan: a multicenter study. Neuromodulation.
2013;16(3):266–72. discussion 272.

87. Tunali Y, Hanimoglu H, Tanriverdi T, Hanci L, Hanci
M. Intrathecal baclofen toxicity and deep coma in
minutes. J Spinal Cord Med. 2006;29(3):237–9.

88. Berger B, Vienenkoetter B, Korporal M, Rocco A,
Meinck HM, Steiner T. Accidental intoxication with
60 mg intrathecal baclofen: survived. Neurocrit Care.
2012;16(3):428–32.

89. Remi C, Albrecht E. Subcutaneous use of baclofen.
J Pain Symptom Manag. 2014;48(2):e1–3.

90. Turner M, Nguyen HS, Cohen-Gadol AA. Intraven-
tricular baclofen as an alternative to intrathecal bac-
lofen for intractable spasticity or dystonia: outcomes
and technical considerations. J Neurosurg Pediatr.
2012;10(4):315–9.

91. Broggi G, Dones I, Servello D, Ferrazza C. A possible
pharmacological treatment of baclofen overdose. Ital
J Neurol Sci. 1996;17(2):179–80.

92. Byrnes SM, Watson GW, Hardy PA. Flumazenil: an
unreliable antagonist in baclofen overdose. Anaesthe-
sia. 1996;51(5):481–2.

93. Caron E, Morgan R, Wheless JW. An unusual cause
of flaccid paralysis and coma: baclofen overdose. J
Child Neurol. 2014;29(4):555–9.

94. Hormes JT, Benarroch EE, Rodriguez M, Klass
DW. Periodic sharp waves in baclofen-induced
encephalopathy. Arch Neurol. 1988;45(7):814–5.

95. Ostermann ME, Young B, Sibbald WJ, Nicolle
MW. Coma mimicking brain death following baclo-
fen overdose. Intensive Care Med. 2000;26(8):
1144–6.

96. Saltuari L, Marosi MJ, Kofler M, Bauer G. Status
epilepticus complicating intrathecal baclofen over-
dose. Lancet. 1992;339(8789):373–4.

97. VanDierendonk DR, Dire DJ. Baclofen and ethanol
ingestion: a case report. J Emerg Med. 1999;17(6):
989–93.

98. Mahvash M, Maslehaty H, Warneke N, Doukas A,
Petridis AK, Mehdorn HM. Potential correlation of
intrathecal baclofen concentration and clinical
improvement after high dose intrathecal intoxication:
a case report. Clin Neurol Neurosurg. 2011;113(9):
806–7.

99. Yeh RN, Nypaver MM, Deegan TJ, Ayyangar
R. Baclofen toxicity in an 8-year-old with an intrathe-
cal baclofen pump. J Emerg Med. 2004;26(2):163–7.

100. Zak R, Solomon G, Petito F, Labar D. Baclofen-
induced generalized nonconvulsive status epilepticus.
Ann Neurol. 1994;36(1):113–4.

101. Hansel DE, Hansel CR, Shindle MK, et al. Oral
baclofen in cerebral palsy: possible seizure potentia-
tion? Pediatr Neurol. 2003;29(3):203–6.

102. Chapple D, Johnson D, Connors R. Baclofen over-
dose in two siblings. Pediatr Emerg Care. 2001;17(2):
110–2.

103. Roberge RJ, Martin TG, Hodgman M, Benitez JG,
Brunswick JE. Supraventricular tachyarrhythmia
associated with baclofen overdose. J Toxicol Clin
Toxicol. 1994;32(3):291–7.

104. Shirley KW, Kothare S, Piatt Jr JH, Adirim
TA. Intrathecal baclofen overdose and withdrawal.
Pediatr Emerg Care. 2006;22(4):258–61.

105. Stroud J, Scattoloni J, Blasingim M, Nafiu
OO. Intrathecal baclofen toxicity: an unusual cause
of paediatric postoperative coma and respiratory
depression. Eur J Anaesthesiol. 2014;31(6):334–6.

106. Dario A, Scamoni C, Picano M, Casagrande F, Tomei
G. Pharmacological complications of the chronic bac-
lofen infusion in the severe spinal spasticity. Personal
experience and review of the literature. J Neurosurg
Sci. 2004;48(4):177–81.

107. Calabro RS, D’Aleo G, Sessa E, Leo A, De Cola MC,
Bramanti P. Sexual dysfunction induced by intrathe-
cal baclofen administration: is this the price to pay
for severe spasticity management? J Sex Med. 2014;
11(7):1807–15.

108. Wijdicks EF, Varelas PN, Gronseth GS, Greer DM,
American Academy of N. Evidence-based guideline
update: determining brain death in adults: report of
the quality standards subcommittee of the American

1130 E. Stewart and L.M. Tormoehlen



Academy of Neurology. Neurology. 2010;74(23):
1911–8.

109. Sullivan R, Hodgman MJ, Kao L, Tormoehlen
LM. Baclofen overdose mimicking brain death. Clin
Toxicol (Phila). 2012;50(2):141–4.

110. Cunningham JA, Jelic S. Baclofen withdrawal: a
cause of prolonged fever in the intensive care unit.
Anaesth Intensive Care. 2005;33(4):534–7.

111. Greenberg MI, Hendrickson RG. Baclofen with-
drawal following removal of an intrathecal baclofen
pump despite oral baclofen replacement. J Toxicol
Clin Toxicol. 2003;41(1):83–5.

112. Specchio N, Carotenuto A, Trivisano M,
Cappelletti S, Vigevano F, Fusco L. Prolonged epi-
sode of dystonia and dyskinesia resembling status
epilepticus following acute intrathecal baclofen with-
drawal. Epilepsy Behav. 2011;21(3):321–3.

113. Turner MR, Gainsborough N. Neuroleptic malignant-
like syndrome after abrupt withdrawal of baclofen.
J Psychopharmacol. 2001;15(1):61–3.

114. Olmedo R, Hoffman RS. Withdrawal syndromes.
Emerg Med Clin North Am. 2000;18(2):273–88.

115. Green LB, Nelson VS. Death after acute withdrawal
of intrathecal baclofen: case report and literature
review. Arch Phys Med Rehabil. 1999;80(12):
1600–4.

116. Mandac BR, Hurvitz EA, Nelson VS. Hyperthermia
associated with baclofen withdrawal and
increased spasticity. Arch Phys Med Rehabil. 1993;
74(1):96–7.

117. Reeves RK, Stolp-Smith KA, Christopherson
MW. Hyperthermia, rhabdomyolysis, and dissemi-
nated intravascular coagulation associated with bac-
lofen pump catheter failure. Arch Phys Med Rehabil.
1998;79(3):353–6.

118. Rivas DA, Chancellor MB, Hill K, Freedman MK.
Neurological manifestations of baclofen withdrawal.
J Urol. 1993;150(6):1903–5.

119. Sampathkumar P, Scanlon PD, Plevak DJ. Baclofen
withdrawal presenting as multiorgan system failure.
Anesth Analg. 1998;87(3):562–3.

120. Kireyev D, Poh KK. Reversible electrocardiogram
changes and cardiomyopathy secondary to baclofen
withdrawal syndrome. Am Heart Hosp J. 2010;8(1):
52–4.

121. Pizon AF, Lovecchio F. Reversible cardiomyopathy
complicating intrathecal baclofen withdrawal: a case
report. J Med Toxicol Off J Am Coll Med Toxicol.
2007;3(4):187–9.

122. Kao LW, Amin Y, Kirk MA, Turner MS. Intrathecal
baclofen withdrawal mimicking sepsis. J EmergMed.
2003;24(4):423–7.

123. Salazar ML, Eiland LS. Intrathecal baclofen with-
drawal resembling serotonin syndrome in an adoles-
cent boy with cerebral palsy. Pediatr Emerg Care.
2008;24(10):691–3.

124. Baselt R. Disposition of toxic drugs and chemicals in
man. 9th ed. Seal Beach: Biomedical Publications;
2011. p. 141.

125. Rushman S, McLaren I. Management of intra-thecal
baclofen overdose. Intensive CareMed. 1999;25(2):239.

126. Watve SV, SivanM, RazaWA, Jamil FF. Management
of acute overdose or withdrawal state in intrathecal
baclofen therapy. Spinal Cord. 2012;50(2):107–11.

127. Chen KS, Bullard MJ, Chien YY, Lee SY. Baclofen
toxicity in patients with severely impaired renal func-
tion. Ann Pharmacother. 1997;31(11):1315–20.

128. Chen YC, Chang CT, Fang JT, Huang CC. Baclofen
neurotoxicity in uremic patients: is continuous ambu-
latory peritoneal dialysis less effective than intermit-
tent hemodialysis? Ren Fail. 2003;25(2):297–305.

129. Cooke DE, Glasstone MA. Baclofen poisoning in
children. Vet Hum Toxicol. 1994;36(5):448–50.

130. Gronert GA, Theye RA. Pathophysiology of
hyperkalemia induced by succinylcholine. Anesthesi-
ology. 1975;43(1):89–99.

131. Matthews JM. Succinylcholine-induced hyper-
kalemia and rhabdomyolysis in a patient with necro-
tizing pancreatitis. Anesth Anal. 2000;91(6):1552–4.
TOC.

132. Khorasani A, Peruzzi WT. Dantrolene treatment for
abrupt intrathecal baclofen withdrawal. Anesth Anal.
1995;80(5):1054–6.

133. Saveika JA, Shelton JE. Cyproheptadine for pediatric
intrathecal baclofen withdrawal: a case report. Am J
Phys Med Rehabil. 2007;86(12):994–7.

134. Saltuari L, Baumgartner H, Kofler M, et al. Failure of
physostigmine in treatment of acute severe intrathecal
baclofen intoxication. N Engl J Med. 1990;322(21):
1533–4.

135. Muller-Schwefe G, Penn RD. Physostigmine in the
treatment of intrathecal baclofen overdose. Report of
three cases. J Neurosurg. 1989;71(2):273–5.

136. Sicignano A, Lorini FL. Does flumazenil antagonize
baclofen? Intensive Care Med. 1994;20(7):533.

137. Saissy JM, VitrisM,Demaziere J, SeckM,Marcoux L,
Gaye M. Flumazenil counteracts intrathecal baclofen-
induced central nervous system depression in tetanus.
Anesthesiology. 1992;76(6):1051–3.

138. Bates N, Chatterton J, Robbins C, et al. Lipid infusion
in the management of poisoning: a report of 6 canine
cases. Vet Rec. 2013;172(13):339.

139. Dalton CM, Keenan E, Jarrett L, Buckley L, Steven-
son VL. The safety of baclofen in pregnancy: intra-
thecal therapy in multiple sclerosis. Mult Scler.
2008;14(4):571–2.

140. DeVries-Rizzo M, Warren D, Delaney G, Levin S,
Campbell C, DeRibaupierre S. Intrathecal baclofen
and pregnancy: implications for clinical care. Can J
Neurosci Nurs. 2009;31(3):21–4.

141. Morton CM, Rosenow J, Wong C, Kirschner
KL. Intrathecal baclofen administration during preg-
nancy: a case series and focused clinical review. Pm&
R. 2009;1(11):1025–9.

142. El-Husseini A, Sabucedo A, Lamarche J, Courville C,
Peguero A. Baclofen toxicity in patients with
advanced nephropathy: proposal for new labeling.
Am J Nephrol. 2011;34(6):491–5.

57 Baclofen 1131


	57: Baclofen
	Biochemistry, Pharmacology, and Pathophysiology
	Pharmacokinetics
	GABAB Receptors and the Pathophysiology of Toxic Effects

	Clinical Presentation
	Routes of Exposure
	Oral
	Intrathecal
	Other Routes


	Clinical Manifestations of Baclofen Poisoning
	Acute and Life Threatening Presentations
	Chronic Intoxication
	Side Effects with Long-Term Use
	Coma and the Diagnosis of Brain Death

	Clinical Manifestations of Baclofen Withdrawal

	Diagnosis
	Laboratory Studies
	Imaging Studies
	Special Studies

	Treatment
	Gastrointestinal Decontamination
	Cerebrospinal Fluid Removal
	Extracorporeal Removal
	Specific Nonantidotal Treatments
	Cardiovascular
	Neurologic
	Infectious

	Specific Antidotal Treatments

	Special Populations
	Pediatric Patients
	Pregnant Patients
	Elderly Patients
	Other Patients

	References


