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Abstract

Case series summary This case report describes the history and presentation of two cats with presumed
gabapentin-induced myoclonus. Although this phenomenon is well documented in people, there are no previous
reports in cats. Both cats in the current report had International Renal Interest Society (IRIS) stage 2 chronic kidney
disease, a history of seizures (one generalized, one focal), and received gabapentin before veterinary hospital
visits to alleviate anxiety (doses in the range of 11.8-16.4mg/kg). While in the hospital, both cats were noted to
have intermittent short jerks of the head that were different from the seizure activity previously noted by their owners
at home. These cases appear to be the first published reports of this potential adverse effect of gabapentin in cats
and risk factors in the present cases mirror those described in people.

Relevance and novel information Clinicians should be aware of the potential for this phenomenon in cats receiving
recommended doses of gabapentin, and future studies should focus on the role of chronic kidney disease and

other neurologic conditions as risk factors for development of this condition.
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Introduction

Gabapentin is frequently prescribed to cats for treatment
of chronic pain and stress reduction in the veterinary
clinical setting.'? Although it is structurally similar to
gamma-aminobutyric acid (GABA), gabapentin itself
does not interact with GABA receptors; instead, it binds
to a subunit of voltage-sensitive calcium channels to
inhibit release of excitatory neurotransmitters.3-
Gabapentin is generally regarded as safe, with a wide
therapeutic index and minimal adverse effects. The rec-
ommended dosing range is 10-50 mg/kg;*® anecdotally,
dosing in healthy cats starts at 10mg/kg and is titrated
upwards for response. Although uncommon, reported
adverse effects include sedation and ataxia.’

In people, myoclonus secondary to gabapentin admin-
istration is well documented.!*2 Myoclonus is a move-
ment disorder characterized by sudden and unexpected
muscle jerks. Compared with other movement disorders
(such as tics, dystonia or spasms), myoclonus is uncon-
trolled, brief and has an abrupt onset and termination.®
Although initial safety studies of gabapentin in people

estimated that myoclonus occurred in 0.1% of cases,
recent studies report a prevalence as high as 12.5-21%.1011
Gabapentin-induced myoclonus is more common in
people with diffuse brain damage, epilepsy or renal
disease,!* and dose reduction is recommended with these
conditions.!?

Here, we present two cases of presumed gabapentin-
induced myoclonus in cats. In both cases, myoclonic
jerks developed shortly after gabapentin was admini-
stered, and disappeared when gabapentin was discon-
tinued or given at a reduced dose. To the authors’
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knowledge, thisis the firstpublished reportof gabapentin-
induced myoclonus in cats.

Case series description

Case 1

A 17-year-old female spayed domestic shorthair cat was
presented to The Ohio State University (OSU) Neurology
Service for evaluation of two seizures occurring 6 months
apart. A year prior, the cat had a generalized seizure after
receiving sedation. The seizure was attributed to hypoten-
sion (Doppler blood pressure was measured at 65 mmHg
after the seizure event); however, 6 months later, a second
isolated seizure occurred at home. This event was reported
by the owner to last a few minutes and was characterized
by paddling, hypersalivation, decreased consciousness
and acting disoriented for 5 mins after the event. On
arrival at the hospital, systolic blood pressure was meas-
ured at 100mmHg. There were no neurologic abnormali-
ties on examination. Blood work revealed mild
hyperlactatemia of 3.1mmol/l (reference interval [RI]
<2.0) and azotemia (BUN 39mg/dl [RI 22-22) and creati-
nine 1.96mg/dl [RI 0.7-1.9]). The cat’s past medical his-
tory also included a right nephrectomy for renal carcinoma
at the age of 14 years; it was diagnosed with International
Renal Interest Society (IRIS) stage 2 chronic kidney dis-
ease (CKD) at that time, and multiple subsequent chemis-
try panels measured its creatinine level at >2.1mg/dl. In
addition, it had a previously diagnosed ductal plate
anomaly and grade I/ VI systolic heart murmur.

Since the second event, the owners had not observed
any seizures or twitching. The owner was instructed to
administer 50mg of gabapentin (11.8mg/kg) 2 h before
the appointment to prevent anxiety. Neurologic exami-
nation on presentation revealed a mildly sedated cat
with no neurologic abnormalities. During examination,
the cat exhibited at least 10 events of apparent myoclonic
jerks, each lasting 0.5-1s. The events were characterized
by rapid jerking motions of the head to the side or up
and down and appeared to be associated with blinking,
moving its whiskers or leaning its head backwards or
forwards (see Video 1 in the supplementary material).
Initially, focal seizures were considered as a differential
for the events, although the owners reported that they
had never observed these at home. Since a generalized
seizure had not occurred for several months, the owners
were advised to monitor for additional episodes.

Before a follow-up veterinary visit 1 week later, the
cat was again administered the same dose of gabapentin.
At this appointment, it was noted to have the same brief
intermittent jerking movements of the head. The owners
reported that they had not seen any events at home
between the two visits, and a tentative diagnosis of
gabapentin-induced myoclonus was made. The owner
independently decreased the gabapentin dosage to
25mg (5.9mg/kg) 2h before subsequent veterinary vis-
its and no further episodes were noted.

Case 2

A 12-year-old female spayed domestic shorthair cat was
presented to the OSU Primary Care service for a routine
dental cleaning. Five years prior, the cat had been diag-
nosed with presumed primary epilepsy. Its seizures at
that time were characterized by a brief pre-ictal period
where it would stare off into space before its face would
twitch for a few seconds. The cat’s neurologic examina-
tion at the time was normal. Phenobarbital therapy was
initiated, which decreased the seizure frequency. This
medication was eventually discontinued because of
adverse effects and the cat continued to have short focal
events daily. The cat also had a 4-year history of IRIS
stage 2 CKD (creatinine >1.6mg/dl [RI 0.7-1.9] on mul-
tiple blood work assessments) for which it was not
receiving any specific therapy.

In preparation for the dental visit, the cat was given
gabapentin (16.4mg/kg) for anxiety prevention. While in
the car, the owner noted several episodes of head bob-
bing, eye twitching and head twitching at least once every
2 mins. On arrival at the clinic, the cat was administered
3mg (0.5mg/kg) midazolam intramuscularly owing to
concern for continuous focal seizure activity. This reduced
the frequency of the episodes, and the cat did not have
any episodes noted during anesthesia for the dental pro-
cedure; however, upon recovery, the episodes resumed
and eventually stopped later that evening.

Three days after the dental procedure, the cat was
presented to the emergency room for evaluation of
hematuria. It was normotensive on examination (systolic
blood pressure measured 110mmHg). The cat was pre-
scribed antibiotics and gabapentin (8.1mg/kg) and was
discharged. When gabapentin was administered at
home, the cat developed the same episodes of head jerk-
ing that had been noted at its dental visit. The owner
noted that these new episodes that occurred after gabap-
entin administration occurred markedly more frequently
than the previous daily focal seizure events. These move-
ments happened intermittently for approximately 1h.
The owner then brought the cat back to the hospital
where they administered midazolam and the move-
ments slowly subsided over an hour. After this, gaba-
pentin was discontinued and no further clustered
twitching episodes were observed.

Discussion

Myoclonus can originate from either the central or
peripheral nervous system and can be secondary to
degenerative disorders or caused by exogenous factors,
including various medications.!> This phenomenon can
be caused by neurochemical imbalances secondary to
metabolic encephalopathies, dysfunctional neural cir-
cuits in the context of myoclonic epilepsy or brainstem
mediated myoclonus, or lesions of the peripheral nerve
or nerve root (peripheral myoclonus).!® Alterations in
serotonin levels have also been demonstrated to play an
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important role in the development of myoclonus in cer-
tain conditions.!”!® Myoclonus can be further classified
as positive or negative: positive myoclonus is caused by
abrupt spontaneous muscle contractions, while nega-
tive myoclonus is caused by abrupt cessation of sus-
tained muscle contraction.'® Although both types have
been reported in people after gabapentin administra-
tion, the cats in the current report appeared to exhibit
events that could be classified as positive myoclonus.

In people, development of transient or persistent
myoclonus has been reported in association with many
medications, most commonly full agonist opiates, beta-
lactam and quinolone antibiotics, and gabapentin.!”
Although the pathophysiology of the condition in con-
text of gabapentin administration is poorly understood,
the link is temporally well established and the myo-
clonus typically resolves fully with discontinuation of
the medication,'? or with hemodialysis in cases of severe
renal impairment.?’ Although the relationship between
gabapentin administration and the development of
myoclonus is presumptive in both feline cases described
in this report, neither cat had been noted to have myo-
clonic episodes previously, and the myoclonic events did
not recur once gabapentin was reduced (cat 1) or fully
discontinued (cat 2).

Both cats had a diagnosis of IRIS stage 2 CKD, a com-
mon condition in the feline population where the preva-
lence is in the range of 1-50%.%1?> Gabapentin is solely
excreted by the kidneys,? and cats with CKD have sig-
nificantly higher serum gabapentin concentrations than
healthy cats administered the same dose.?* Although it
has been noted that cats with CKD have slower excretion
of gabapentin, there is limited information on the role of
CKD as a risk factor for increased side effects of this
medication.?* Although gabapentin-induced myoclonus
can occur in the face of normal renal function,? people
with reduced glomerular filtration rates have higher
than expected serum gabapentin concentrations, and
subsequently have an increased frequency of gabapentin
toxicity effects such as ataxia, altered levels of conscious-
ness and myoclonus.?

In people, gabapentin-induced myoclonus can be
dose-dependent.!! In cats, higher dosages appear to be
correlated with an increased risk of adverse effects, most
notably increased sedation.” Cat 1 had no further epi-
sodes of myoclonus when gabapentin was administered
at a reduced dose. This might indicate some dose-
dependence of gabapentin-induced myoclonus in cats as
well. Although further studies are needed to determine
dosing risk for myoclonus in cats, dose reduction might
be warranted in cats with documented CKD.

Both cats in this report also had a history of epilepsy,
and neither cat had advanced imaging of the brain per-
formed; as such, structural causes of epilepsy were not
excluded in either case. In people, both primary epilepsy

and diffuse structural brain disease (such as cerebral
palsy or encephalitis) are risk factors for the develop-
ment of gabapentin-induced myoclonus.!%!2 Cat 2 con-
tinued to have isolated focal seizures after gabapentin
administration was discontinued; however, these were
consistent with previous seizure semiology and the cat
had no further ‘cluster events’ after stopping gabapen-
tin. It is possible another primary brain condition might
have contributed to the risk of gabapentin-induced myo-
clonus in the cats in the present report.

Differential diagnoses for neurologic episodes such as
those described in the present case series include focal
seizures, dyskinesias or tremor syndromes.?” Myoclonus
has a distinct clinical appearance, although it may be con-
fused for other types of neurologic events in those not
familiar with the condition, particularly if drug-associ-
ated myoclonus is not on the clinician’s radar. In fact,
both cats were initially suspected of having focal seizures
on presentation, and only after repeated association with
gabapentin dosing were other differentials considered.

Conclusions

This case series describes myoclonus as a potential
adverse effect of gabapentin administration not previ-
ously reported in cats. Future research aimed at under-
standing the pharmacokinetic properties of gabapentin
in cats with various degrees of renal function might help
predict which patients are at higher risk of developing
this adverse effect. With the above information, and in
keeping with recommendations in people with similar
conditions, it appears warranted to adjust gabapentin
dosing for cats with documented CKD and potentially
in patients with intracranial disease. It is also important
for clinicians to recognize the difference between gaba-
pentin-induced myoclonus and other neurologic condi-
tions to prevent the misguided recommendation of
expensive diagnostic procedures or inappropriate ther-
apies. Gabapentin is an important tool for preventing
hospital anxiety in feline patients, and care should be
taken when prescribing it to patients with the aforemen-
tioned comorbidities.

Supplementary material The following file is available as
supplementary material:
Video 1: Cat 1 exhibiting myoclonus.

Conflict of interest The authors declared no potential
conflicts of interest with respect to the research, authorship,
and/or publication of this article.

Funding The authors received no financial support for the
research, authorship, and/or publication of this article.

Ethical approval The work described in this manuscript
involved the use of non-experimental (owned or unowned)
animals. Established internationally recognized high standards

Downloaded From: https://staging.bioone.org/journals/Journal-of-Feline-Medicine-and-Surgery-Open-Reports on 11 Dec 2024
Terms of Use: https://staging.bioone.org/terms-of-use



Journal of Feline Medicine and Surgery Open Reports

(‘best practice’) of veterinary clinical care for the individual
patient were always followed and/or this work involved the
use of cadavers. Ethical approval from a committee was there-
fore not specifically required for publication in JFMS Open
Reports. Although not required, where ethical approval was still
obtained, it is stated in the manuscript.

Informed consent Informed consent (verbal or written)
was obtained from the owner or legal custodian of all animal(s)
described in this work (experimental or non-experimental
animals, including cadavers, tissues and samples) for all
procedure(s) undertaken (prospective or retrospective studies).
For any animals or people individually identifiable within this
publication, informed consent (verbal or written) for their use
in the publication was obtained from the people involved.

References

1 de Azevedo AF, Veronezi TM, Zardo IL, et al. Does
preappointment gabapentin affect neurological examina-
tion findings? A prospective, randomized and blinded
study in healthy cats. | Feline Med Surg 2023; 25.
DOI: 10.1177/1098612X221149384.

2 Siao KT, Pypendop BH and Ilkew JE. Pharmacokinetics of
gabapentin in cats. Am | Vet Res 2010: 71: 817-821.

3 Taylor CP. Mechanisms of action of gabapentin. Rev Neu-
rol (Paris) 1997; 153 Suppl 1: S39-545.

4 Taylor CP, Gee NS, Su T, et al. A summary of mechanis-
tic hypotheses of gabapentin pharmacology. Epilepsy Res
1998; 29: 233-249.

5 Davies A, Hendrich J, Van Minh AT, et al. Functional biol-
ogy of the 028 subunits of voltage-gated calcium chan-
nels. Trends Pharmacol Sci 2007; 28: 220-228.

6 Pankratz KE, Ferris KK, Griffith EH, et al. Use of single-dose
oral gabapentin to attenuate fear responses in cage-trap con-
fined community cats: a double-blind, placebo-controlled
field trial. ] Feline Med Surg 2018; 20: 535-543.

7 van Haaften KA, Forsythe LRE, Stelow EA, et al. Effects of
a single preappointment dose of gabapentin on signs of
stress in cats during transportation and veterinary exami-
nation. | Am Vet Med Assoc 2017; 251: 1175-1181.

8 Kruszka M, Graff E, Medam T, et al. Clinical evaluation
of the effects of a single oral dose of gabapentin on fear-
based aggressive behaviors in cats during veterinary
examinations. | Am Vet Med Assoc 2021; 259: 1285-1291.

9 Lorenz N, Comerford E and Iff I. Long-term use of gaba-
pentin for musculoskeletal disease and trauma in three
cats. | Feline Med Surg 2013; 15: 507-512.

10 Asconapé ], Diedrich A and DellaBadia ]. Myoclonus
associated with the use of gabapentin. Epilepsia 2000; 41:
479-481.

11 Huppertz H, Feuerstein T and Schulze-Bonhage A. Myo-
clonus in epilepsy patients with anticonvulsive add-on
therapy with pregabalin. Epilepsia 2001; 42: 790-792.

12 Desai A, Kherallah Y, Szabo C, et al. Gabapentin or pre-
gabalin induced myoclonus: a case series and literature
review. | Clin Neurosci 2019; 61: 225-234.

13 Vercueil L. Myoclonus and movement disorders. Neuro-
physiol Clin 2006; 36: 327-331.

14 Cho K and Hong S. Myoclonus induced by the use of gab-
apentin. | Korean Neurosurg Soc 2008; 43: 237-238.

15 Agarwal P and Frucht SJ. Myoclonus. Curr Opin Neurol
2003; 16: 515-521.

16 Kojovic M, Cordivari C and Bhatia K. Myoclonic disorders:
a practical approach for diagnosis and treatment. Ther Adv
Neurol Disord 2011; 4: 47-62.

17 Pranzatelli MR. Serotonin and human myoclonus: ratio-
nale for the use of serotonin receptor agonists and antago-
nists. Arch Neurol 1994; 51: 605-617.

18 Welsh JP, Placantonakis DG, Warsetsky SI, et al. The
serotonin hypothesis of myoclonus from the perspec-
tive of neuronal rhythmicity. Adv Neurol 2002; 89:
307-329.

19 Janssen S, Bloem BR and van de Warrenburg BP. The clini-
cal heterogeneity of drug-induced myoclonus: an illus-
trated review. | Neurol 2017; 264: 1559-1566.

20 Kaufman KR, Parikh A, Chan L, et al. Myoclonus in renal
failure: two cases of gabapentin toxicity. Epilepsy Behav
Case Rep 2014; 2: 8-10.

21 Marino CL, Lascelles BDX, Vaden SL, et al. Prevalence and
classification of chronic kidney disease in cats randomly
selected from four age groups and in cats recruited for
degenerative joint disease studies. | Feline Med Surg 2014:
16: 465-472.

22 Conroy M, Brodbelt DC, O'Neill D, et al. Chronic kidney
disease in cats attending primary care practice in the
UK: a VetCompass™ study. Vet Rec 2019; 184: 526. DOL
10.1136/vr.105100.

23 Blum RA, Comstock TJ, Sica DA, et al. Pharmacokinetics
of gabapentin in subjects with various degrees of renal
function. Clin Pharmacol Ther 1994; 56: 154-159.

24 Quimby JM, Lorbach SK, Saffire A, et al. Serum concentra-
tions of gabapentin in cats with chronic kidney disease.
J Feline Med Surg 2022; 24: 1260-1266.

25 Kim JB, Jung J, Park M, et al. Negative myoclonus induced
by gabapentin and pregabalin: a case series and system-
atic literature review. | Neurol Sci 2017; 382: 36-39.

26 Zand L, McKian KP and Qian Q. Gabapentin toxicity in
patients with chronic kidney disease: a preventable cause
of morbidity. Am | Med 2010; 123: 367-373.

27 Pakozdy A, Halasz P and Klang A. Epilepsy in cats: theory
and practice. | Vet Intern Med 2014; 28: 255-263.

Downloaded From: https://staging.bioone.org/journals/Journal-of-Feline-Medicine-and-Surgery-Open-Reports on 11 Dec 2024
Terms of Use: https://staging.bioone.org/terms-of-use



