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Negative myoclonus associated with pregabalin

Kwan-Do Park, Min-Ku Kim, Se-Jin Lee

Department of Neurology, Yeungnam University College of Medicine, Daegu, Korea

Negative myoclonus (NM) is a jerky, shock-like involuntary movement caused by a sudden, brief interruption 
of muscle contraction. An 80-year-old man presented with multifocal NM and confusion. Two days before 
the onset of NM, he commenced the intake of pregabalin at a dose of 150 mg/day for neuropathic pain. His 
NM resolved completely and mental status improved gradually after the administration of lorazepam intra- 
venously and the discontinuation of pregabalin. Our study suggests that pregabalin can cause NM even 
in patients without a history of seizures.
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INTRODUCTION

Myoclonus is a brief involuntary jerky movement of a mus-

cle or a group of muscles. Myoclonus is classified as positive 
and negative myoclonus (NM) [1,2]. Positive myoclonus is cha- 
racterized by sudden bursts of muscular activity, which cause 

shock-like muscle contractions and subsequent relaxation. 
NM is caused by a sudden and brief interruption of muscle 
contraction, which can lead to sudden postural lapses and 

dropping of objects from hands with difficulties in writing and 
feeding, head nodding, or, at times, gait instability and falls.

Pregabalin (PGB) is a new anticonvulsant approved not 

only as adjunctive therapy for the management of focal epile- 
psy, but also for the treatment of neuropathic pain, neuralgia, 
and anxiety disorders. Thus, there has been a significant in-

crease in the volume of prescriptions of PGB. PGB is structur-
ally similar to the neurotransmitter gamma-aminobutyric acid 

(GABA); however, it does not act on the GABA receptors 

and transporters. The major mechanism of action is via in-
hibiting the release of excitatory neurotransmitters by bin- 
ding to the α2-δ-1 protein, which is a membrane protein 

subunit of voltage-sensitive calcium channels. Reportedly, PGB 
is known to elicit positive and NM. However, to date, NM 
has never been described in Korea [3-8]. We report a case 

of PGB-induced NM.

CASE

An 80-year-old man presented with sudden new onset of 
unsteadiness of gait, which led to falls and dropping of arms 

downward when his arm was raised forward. He reported 
no abnormality/difficulty before going to bed the night prior 
to presentation. However, that night, while walking to the 

washroom, he experienced a loss of power in his knees, and 
his legs collapsed. He reported no loss of consciousness and 
could stand up by himself immediately after the incident. 

When he attempted to stretch his arms straight forward, he 
could not maintain that posture. However, he could raise 
his arms again soon thereafter. This symptom recurred spor-

adically but did not occur when he was lying down or sitting 
with his arms on the ground. Although he had no history 
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of cognitive impairment, he was observed to be dull and de-
veloped memory impairment and confusion.

He reported the intake of 150 mg of PGB and 200 mg of 

celecoxib for neuropathic pain, 2 days before presentation. 
He had been treated regularly for diabetes and hypertension 
for 10 years, and the regimen had not been changed recently. 

Eight years ago, he underwent colectomy for colon cancer. 
He reported no personal or family history of seizure or myo- 
clonus.

At the time of his hospital visit, his vital signs showed a 
blood pressure of 140/80 mmHg, pulse rate of 92 beats/min, 
and body temperature of 36.7℃. Upon neurological examina- 

tion, he was alert and explained his symptoms but appeared 
to be disoriented to time and place and was confused about 
his illness. When he stretched both arms forward with dorsi-

flexion at the wrists in the sitting position, NM was observed 
irregularly, although NM was not observed at rest and was 
not provoked by tactile stimuli. He showed no other focal 

neurological deficits except bilateral segmental sensory im-
pairment in the area innervated by the fifth lumbar and the 
first sacral nerve roots.

Laboratory tests showed decreased hemoglobin 11.5 g/dL, 
(range, 14-18 g/dL) and glomerular filtration rate (GFR) 47.6 
mL/min, and an increase in glycated hemoglobin 7.9%(range, 

4.4-6.3%), and serum concentration of blood urea nitrogen 
(BUN) 29.5 mg/dL (range, 8-23 mg/dL). However, his serum 
creatinine, ammonia, electrolytes, liver and thyroid function 

tests were within the reference ranges. Three days after ad-
mission, his serum concentrations of creatinine 0.98 mg/dL 
(range, 0.5-1.5 mg/dL) and BUN 10.9 mg/dL (range, 8-23 

mg/dL), as well as GFR 83.4 mL/min showed improvement.
We diagnosed him with PGB-induced NM and adminis- 

tered 4 mg of lorazepam intravenously and discontinued the 

administration of PGB, which led to complete disappearance 
of his NM. Electroencephalography (EEG) performed 5 hours 
later showed excessive low amplitude beta waves but no epi-

leptiform discharges. Brain computed tomography showed 
diffuse brain atrophy and degenerative changes, and he refu- 
sed to undergo brain magnetic resonance imaging. After ad-

mission, he received fluid therapy but no anticonvulsant. The 
following day his mental status improved gradually, and on 
day 4 of hospitalization, he was alert and oriented and was 

discharged. No recurrence of NM has been observed over 
3 years.

DISCUSSION

Reportedly, dizziness, somnolence, ataxia, tremor, weight 

gain, dose-dependent myoclonus, cortical-NM, and genera- 
lized myoclonic status epilepticus are known adverse effects 
of PGB. Several reports have described the occurrence of my-

oclonus associated with PGB use. Huppertz et al. [3] have 
reported four cases of focal positive myoclonus, Heckmann 
et al. have described a case of asterixis [4], Knake et al. have 

described a case of myoclonic status epilepticus [5], Hellwig 
et al. have described a case of cortical-NM[6], and Kim et 
al. have described nine cases of NM[7]. Our patient did not 

report history of NM or epilepsy. We diagnosed him with 
PGB-induced NM because he developed NM and encephalo- 
pathy 2 days after the intake of PGB, and his symptoms dis-

appeared completely after the administration of lorazepam 
intravenously and the discontinuation of PGB. Thereafter, 
symptoms of encephalopathy also improved gradually, and 

NM did not recur over 3 years.
NM occurs in patients during certain specific postures but 

does not occur at rest [1,2]. If NM occurs in the axial or 

leg muscles, gait and stance may become unsteady with repet-
itive loss of muscle tone, which leads to falls. In our patient, 
NM did not occur at rest but appeared when the patient 

raised his arms forward or held his neck in an upright posi-
tion, and positive myoclonus was not observed. Positive my-
oclonus can be easily diagnosed; however, NM usually shows 

a subtle presentation and disappears with the withdrawal of 
the causative agent. Thus, a significant number of patients 
may not visit a physician/clinic because the symptoms might 

be missed. Furthermore, patients with NM may be clinically 
misdiagnosed with a tremor, weakness, or simple falls, which 
leads to underdiagnosis of this condition and consequent un-

derestimation of the incidence of NM[7].
No studies have reported the association between the dos-

age, duration of use, and serum concentration of PGB and 

the occurrence of NM. The occurrence of NM after the in-
troduction of PGB supports the previous observations of 
Huppertz et al. [3], who described a threshold phenomenon 

rather than linear dose dependency. Kim et al. [7] reported 
that the mean dosage of PGB administered was 217 mg/day 
(in five, 150 mg; in four, 300 mg) and the mean time lapse 

until the development of NM after the administration of PGB 
was 3.7 days. These results were in agreement with previous 
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reports [4,6,8]. Therapeutic drug monitoring for PGB is not 
performed in routine clinical practice; therefore, data per-
taining to the serum concentrations of PGB are not available. 

Therefore, we could not measure the serum concentrations 
of PGB.

Based on reports in the literature, antipsychotics, antipar- 

kinsonian medications, anesthetics, anti-infective drugs, opi-
ates, and antidepressants are all known to be associated with 
the occurrence of myoclonus [9]. If a patient is diagnosed with 

NM, recent medication history should be thoroughly investi- 
gated. Furthermore, it is important to perform complete la- 
boratory examination to identify a toxic or metabolic disor- 

der, which could cause NM.
Most patients with PGB-induced NM described by previous 

studies have shown normal renal function [7]. However, pati- 

ents with diminished renal function are at a high risk of deve- 
loping myoclonus. PGB is excreted unchanged via the kidneys; 
thus, patients with impaired renal function tend to show ele-

vated serum concentrations of PGB, and excessive plasma 
accumulation of the drug may lead to accumulation in the ce- 
rebrospinal fluid with consequent neurotoxicity [8]. This ob-

servation is supported by the complete resolution of symp-
toms after dialysis [8]. Therefore, drug intoxication secondary 
to impaired renal excretion has been proposed as a possible 

underlying mechanism in the development of myoclonus. 
However, the pathophysiological mechanism that underlies 
the development of PGB-induced NM remains unknown. With 

regard to positive myoclonus, it has been suggested that the 
serotonin neurotransmitter system plays a role in the develop-
ment of gabapentin-induced myoclonus [10-12]. PGB and ga-

bapentin have a similar chemical structure and show the same 
mechanism of action. Therefore, we speculate that PGB in-
creases the serum concentration of serotonin, which con-

sequently can cause NM.
In our patient, the initial serum concentrations of creati- 

nine, BUN, and GFR were 1.37 mg/dL, 29.5 mg/dL, and 47.6 

mL/min, respectively. Three days after admission, serum con-
centrations of creatinine, BUN, and GFR improved to 0.98 
mg/dL, 10.9 mg/dL, and 83.4 mL/min, respectively. Initial se-

rum concentration of BUN was slightly increased but not to 
the level which can cause NM. After administration of fluid 
therapy, the patient’s renal function improved. Therefore, 

it can be hypothesized that he had already presented with 
slightly impaired renal function, which caused an elevation 

of his serum concentration of PGB and eventually caused 
NM and encephalopathy.

NM in toxic metabolic encephalopathies, i.e., “asterixis,” 

which displays the characteristics of subcortical NM. How- 
ever, in a few cases, the demonstration of a cortical correlate 
using an averaging technique of the electromyographic-EEG 

signals [1,2]. Our patient did not report history of epile- psy, 
and NM was bilaterally symmetrical and multifocal in his 
neck and arms and was not provoked by tactile stimuli. Thus, 

we propose that NM observed in our patient was aste- rixis 
associated with PGB intoxication.

In conclusion, PGB can cause NM and also provoke po- 

sitive myoclonus. In patients diagnosed with PGB-induced 
NM, physicians should immediately discontinue the admini- 
stration of PGB and administer clonazepam.
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