PEER-REVIEWED

TOXICOLOGY BRIEF

Baclofen overdose in dogs

Tina Wismer, DVM, DABVT, DABT

aclofen (Lioresal—Novartis) is a centrally acting
B skeletal muscle relaxant. It is used to control

spasticity and pain in people with multiple
sclerosis and spinal disorders. Baclofen has also been
used extralabel in dogs (1 to 2 mg/kg orally t.i.d.) to
treat urinary retention by reducing urethral resistance.!
It is available in 10- and 20-mg tablets and as a par-
enteral injection.

Mechanism of action and pharmacokinetics

Baclofen mimics y-aminobutyric acid (GABA) within the
spinal cord and works by depressing monosynaptic
and polysynaptic afferent reflex activity at the spinal

The onset of clinical signs after acute
oral exposure may be rapid or may
be delayed for several hours.

cord level, thereby reducing skeletal muscle spasm
caused by upper motor neuron lesions.? The overall ef-
fect is a flaccid paralysis of skeletal muscles. When ad-
ministered intrathecally, baclofen also inhibits sub-
stance P, a stimulatory compound within the brainstem,
and it reduces myocardial epinephrine and norepi-
nephrine content.*® At oral therapeutic concentrations,
baclofen has virtually no central nervous system effects
because of its poor ability to cross the blood-brain bar-
rier, but in overdose situations, central nervous system
effects are common.*

Baclofen is rapidly and completely absorbed from
the gastrointestinal tract and reaches peak blood con-
centrations in two or three hours in people; however,
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in an overdose situation, absorption may be prolonged
over several hours.?> The onset of clinical signs after
acute oral exposure may be rapid (within 30 to 60
minutes) or may be delayed for several hours.? In a
survey of 40 dogs with baclofen toxicosis, the onset of
signs occurred as early as 15 minutes after exposure
and as late as seven hours after exposure (average of
1.9 hr) (ASPCA Animal Poison Control Center [APCC]
Database: Unpublished data, 1994-2004).

The half-life of baclofen in people is two and a half
to four hours, but in overdose situations the half-life
has been reported to increase to as much as 34 hours
because of saturation of metabolic and elimination
mechanisms.> The duration of clinical signs in animals
with baclofen intoxication has
varied from several hours to
several days.* Signs can con-
tinue long after serum bac-
lofen concentrations have re-
turned to normal because of
the slow clearance from the
central nervous system (ASPCA
APCC Database: Unpublished data, 1994-2004). Baclofen
has low protein-binding (30%) and a wide volume of
distribution. About 80% of the drug is eliminated un-
changed in the urine, with 15% to 20% undergoing he-
patic metabolism and biliary excretion.*® Baclofen is
principally metabolized by deamination in the liver, but
there is also some deamination in the renal tubules.

(linical signs and toxicity

Most cases of baclofen toxicosis reported to the ASPCA
APCC have involved dogs ingesting their owners’ med-
ication (ASPCA APCC Database: Unpublished data,
1994-2004). The most common clinical signs of toxico-
sis are vomiting, ataxia, and vocalization or disorienta-
tion, but the most life-threatening signs are dyspnea,
respiratory arrest, and seizures. Dyspnea and respira-
tory arrest are secondary to paralysis of the diaphragm
and intercostal muscles. The mechanism for baclofen-
induced seizures is thought to be decreased GABA re-
lease from presynaptic neurons, resulting in excessive
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ILUIISM (linical Signs of Baclofen Toxicosis
Vomiting Recumbency Mydriasis
Ataxia Hypothermia Diarrhea
Vocalization Hypotension Dyspnea

or disorientation Bradycardia Respiratory arrest
Salivation Hyperactivity Pulmonary edema
Depression or agitation Seizures
Coma Tremors
Weakness Panting

postsynaptic firing.* Other fre-
quent clinical signs of baclofen
toxicosis include salivation, de-
pression, coma, weakness, recum-
bency, and hypothermia. Hypo-
tension, bradycardia, hyperactivity
or agitation, tremors, panting, my-
driasis, diarrhea, respiratory arrest,
pulmonary edema, and death
have been reported less frequently
(ASPCA APCC Database: Unpub-
lished data, 1994-2004) (Table 1).

The oral LD in rats and mice is
high (145 and 200 mg/kg, respec-
tively),® but dogs appear to be
more sensitive. Doses as low as 1.3
mg/kg caused vomiting, depres-
sion, and vocalizing in a 3-month-
old rottweiler (ASPCA APCC Data-
base: Unpublished data, 1994-2004).
There are no established lethal
doses in dogs, but per the ASPCA
APCC database, deaths in dogs
have occurred at doses estimated
to be between 8 and 16 mg/kg.

Treatment

Because of the potential for a
rapid onset of clinical signs, de-
contamination is best attempted
under veterinary supervision. Eme-

sis is contraindicated in sympto-
matic animals. Activated charcoal
with a cathartic is recommended;
however, repeated doses of acti-
vated charcoal have not been
proved to be beneficial. Avoid
magnesium-based cathartics, as
they may compound central ner-
vous system depression.* Gastric
lavage may be considered in cases
of large ingestions, but take care to
ensure that anesthesia does not
compound central nervous system
depression. Using short-acting in-
duction agents such as propofol or
thiopental sodium followed by in-
halant anesthesia is preferred, and
the airway must be protected.
Because of baclofen’s low
protein-binding and urinary excre-
tion, its elimination may be en-
hanced through fluid diuresis.*
Fluid therapy will also help main-
tain blood pressure, protect the kid-
neys from myoglobinuria (sec-
ondary to tremors or seizures), and
may aid in reducing cardiac ar-
rthythmias.* Cardiac monitoring with
electrocardiography is recom-
mended, and refractory arrhythmias
should be treated as needed. Hy-
pothermia is common in comatose
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or recumbent patients, so thermoregulation is important.

Ventilatory support is a prime concern, and endo-
tracheal intubation and positive pressure mechanical
ventilatory support may be needed for an extended
time in severe cases. Monitor for aspiration in co-
matose animals. The use of central nervous system res-
piratory stimulants is of questionable value.* Flumaze-
nil and physostigmine have been used in people with
baclofen toxicosis, with varying results.® Experimental
studies of baclofen toxicosis in rats have failed to con-
sistently produce positive outcomes when flumazenil
was used, and the drug can cause serious adverse ef-
fects (seizures).® Phaclofen is a baclofen reversal agent
that has been used experimentally, but it is not com-
mercially available.®

Diazepam (0.5 to 1 mg/kg slowly intravenously, to
effect) is the drug of choice for baclofen-induced
seizures. Propofol or isoflurane may be considered in
cases that are refractory to diazepam. Take care when
administering long-acting barbiturates or other agents
that produce profound or prolonged central nervous
system depression in animals experiencing seizures.
Cyproheptadine hydrochloride (1.1 mg/kg orally or
rectally, as needed) has been used with some success
to reduce the vocalization or disorientation seen in
some animals (ASPCA APCC Database: Unpublished
data, 1994-2004).

Hypoglycemia, hypokalemia, and elevated serum cre-
atine phosphokinase, I-lactate dehydrogenase, and as-
partate transaminase activities have occasionally been re-
ported in people with baclofen toxicosis, so obtain
baseline serum chemistry profile, acid-base balance, and
electrolyte values.® Continue to monitor these values and
correct any abnormalities until signs have resolved. Bac-
lofen concentrations can be determined in urine and
serum, although they are considered of minimal benefit
in managing clinical cases of toxicosis.*

Prognosis

Resolution of clinical signs may take several days in
severe cases, but if adequate ventilatory support is
available, the prognosis is generally good. Animals ex-

periencing seizures have a more guarded prognosis.
After a patient has recovered from baclofen toxicosis,
no residual central nervous system effects are ex-
pected. No specific gross or histopathologic lesions
would be expected in animals that die of skeletal mus-
cle relaxant toxicosis.
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