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Abstract

Patients with Creutzfeldt–Jakob disease
(CJD) may exhibit characteristic abnormalities
on the electroencephalogram (EEG). However,
these abnormalities have been associated with
a number of cases of drug toxicity. We report a
case of CJD-like syndrome associated with
gabapentin. A 78-year-old man was hospitalized
for recurrent falls. Three months prior to admis-
sion, gabapentin was prescribed to treat symp-
toms of trigeminal neuralgia. The patient sub-
sequently presented with a two-month history
of worsening gait abnormalities, negative
myoclonus, and cognitive impairment. The EEG
showed diffuse background slowing with larger
amplitude delta discharges, which at times
appeared triphasic, raising the possibility of
CJD. The gait abnormalities and myoclonus
resolved and the EEG normalized after the
gabapentin was discontinued. Several cases of
drug-induced CJD-like syndrome have been
reported, mainly presenting with cognitive
impairment, myoclonus, Parkinsonism, and
EEG abnormalities. This patient may have been
predisposed to adverse neurological effects
from gabapentin owing to age, concurrent renal
insufficiency, and cardiac disease. We conclud-
ed that it is imperative to include drug toxicity
in the differential diagnosis of patients present-
ing with clinical manifestations and EEG find-
ings suggestive of CJD, particularly in the set-
ting of advanced age and comorbidities.

Introduction

Creutzfeldt–Jakob disease (CJD) is a neuro -
degenerative disease caused by the accumula-
tion of abnormal prion protein in the brain.1,2

While electroencephalography (EEG) of
patients with CJD often demonstrates periodic
biphasic or triphasic waves, numerous
instances of CJD-like syndromes with similar
EEG changes have been associated with drug
toxicity.3-14 We report a case of a CJD-like syn-
drome associated with gabapentin.

Case Report

A 78-year-old man was hospitalized for falls.
During the year prior to admission, he experi-
enced a gradual decline in exercise tolerance
and required a walking stick. His family noted
no change in gait mechanics until two months
prior to admission, when he began to experi-
ence repeated episodes of sudden, unpre-
dictable loss of muscle tone affecting all limbs,
and from which he recovered almost immedi-
ately. As a result, he would drop objects fre-
quently and eventually was limited to 10 steps
before his legs gave way and he fell. His fam ily
had not noticed any cognitive deficits, despite
providing assistance with medication adminis-
tration and transportation. 

The patient and family reported a past med-
ical history of stable ischemic cardiomyopathy,
progressive chronic renal failure, diabetes
mellitus, ischemic stroke with mild residual
right-sided weakness, and localized prostate
cancer treated with brachytherapy. He had
long-standing trigeminal neuralgia treated
with carbamazepine, and to which gabapentin
(100 mg daily) was added five months prior to
admission for worsening symptoms. His other
medications included carbamazepine (200 mg
four times daily), atenolol, amlodipine, lisin -
opril, furosemide, spironolactone, atorvastatin,
aspirin, insulin, and nitroglycerin and ox    -
a zepam as needed.

The neurological examination was remark-
able for negative myoclonus of his upper and
lower extremities during sustained posture.
He was unable to hold an object in his hands or
stand for any length of time, precluding formal
gait assessment. Power in all limbs was nor-
mal, with minimally increased tone in the
right arm. Deep tendon reflexes were normal
and plantar reflexes were flexor. Cranial
nerves were unremarkable. Occasional fasci -
culations were noted in the distal extremities.
Cerebellar testing was not performed. The rest
of his medical examination was unremarkable.
Subsequent cognitive testing revealed a score
of 74/100 on the Modified Mini Mental State
(3MS) and inability to correctly place the
hands on the Clock Drawing Test (CDT), with
deficits of executive function, visual spatial,
and verbal fluency. 

The complete blood count and electrolytes
were normal. Random blood glucose was 14.4
mmol/L, serum creatinine was 214 µmol/L, and
urea was 35.6 mmol/L. The electrocardiogram
showed first-degree heart block. A chest X-ray
revealed no acute abnormalities. Computed
tomography scans of the brain demonstrated
old lacunar infarcts in the left basal ganglia
and right cerebellum. The EEG showed diffuse
background slowing with larger amplitude
delta discharges, which at times appeared
triphasic and were interpreted as consistent

with periodic sharp wave complexes (PSWC)
of CJD (Figure 1). Electromyography indicated
mild to moderate generalized sensorimotor
neuropathy, consistent with a diabetic neur -
opathy and likely responsible for the fascicula-
tions observed.

Gabapentin was discontinued, as its initia-
tion had preceded neurological deterioration.
Within 48 hours, the myoclonus had improved
such that he could hold objects and walk with a
cane. An EEG two months later was normal.

Discussion

CJD is a rapidly progressive neurodegenera-
tive disorder often characterized by myoclonus
and characteristic PSWC on EEG (Table 1).1,2

Definitive diagnosis requires post-mortem
examination. PSWC occur in about two-thirds
of patients with CJD, and may not be present
early in the disease course.15 The sensitivity
and specificity of PSWC of CJD are approxi-
mately 64% and 91%, respectively, with other
etiologies including hepatic, anoxic, and toxic
encephalopathies.16

A search of the English literature identified
approximately 15 cases of a CJD-like syndrome
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associated with mianserin,3 amitryptyline,4

nortriptyline,5 carbamazepine,6 polypharmacy,7

ceftazidime,8 and lithium, either alone9-12 or in
combination with levodopa,7,13 levomepro-
mazine, or phenobarbitone14 (Table 2). Clinical
features most commonly included cognitive
impairment, myoclonus, and Parkinsonism,
and less frequently fasciculations and coma.
Most patients demonstrated EEG abnormali-

ties consistent with CJD. There have been no
reports of CJD-like syndromes associated with
gabapentin toxicity. 

Gabapentin has been used in the treatment
of seizures, epilepsy, neuropathic pain, and
mental illness, as it is considered safe with
minimal toxicity. It is a structural analog of
gaba-aminobutyric acid (GABA) able to cross
the blood brain barrier and enhance

GABAergic transmission.17 Elimination is
dependent solely on renal excretion where its
clearance is linearly proportional to creatinine
clearance. Adverse effects of gabapentin
reported include ataxia, choreoathetosis, dys -
kinesia, dystonia, asterixis, myoclonus,
myopathy, and neurological toxic ities. The risk
for adverse effects is increased regardless of
dosage in the setting of impaired renal func-
tion, poor cardiac function, or in the elderly.14

We have described a patient with a CJD-like
syndrome characterized by gait abnormalities,
negative myoclonus, cognitive impairment, and
EEG tracings suggestive of CJD. Although his
family did not report significant deficits, cogni-
tive dysfunction may not have been apparent as
most of the patient’s independent activities of
daily living were managed by the family. The
absence of reported cognitive symptoms does

Case Report

Table 1. MRI-CJD consortium criteria for sporadic Creutzfeldt–Jakob disease.

I. Clinical
1) Rapidly evolving dementia
2) Cerebellar and/or visual signs and symptoms
3) Extrapyramidal and/or pyramidal signs and symptoms
4) Akinetic mutism

II. Tests
1. Typical periodic sharp wave complexes (PSWC) with triphasic morphology on EEG
2. Detection of 14-3-3 protein in cerebrospinal fluid examination (in patients with a disease duration 

of less than 2 yr)
3. High signal abnormalities in the caudate nucleus and putamen or at least two cortical regions 

(temporal-parietal-occipital) either in DWI or FLAIR 
Diagnostic criteria for sporadic Creutzfeldt–Jakob disease

Definite Neuropathological examination or detection of scrapie prion protein (PrPSc) by Western 
blot analysis of brain bioptic or autoptic specimens

Probable Two out of I and at least one out of II (above)
Possible Two out of I and duration of less than 2 yr
Note: myoclonus, previously considered a criterion for probable CJD in the WHO criteria, has been dropped by the MRI-CJD consortium.

Table 2. Summary of drug-induced Creutzfeldt–Jakob-like syndromes.

Drug Author Age/Sex Duration Levels Si/Sx EEG/CSF

Lithium alone
Smith et al. (1988) 69F 10 yr T D, M, PS PC/N
Primavera et al. (1989) 59F, 56M 3-10 yr T, NT C, M PC/N
Casanova et al. (1996) 67M NT PC/N
Slama et al. (2000) 66F 11 mth+ NT 1.3 mM D, M, S

PS, Co
Lithium combination

Smith et al. (1988) 72F N/A N/A D, PS PC/N
Broussolle et al. (1989) 70F 6 d N/A D, M, PS PC/S
Finelli (1992) 63M 1 yr NT D, M, PS, F S/N
Kikyo et al. (1999) 65F ?8 yr T M, PS, Co S+PC/N

0.82 Li
Mianserin

Koponen et al. (1990) 61M N/A N/A C PC, S/N
68F 2 wk Man359 M, C PC, S/N

Amitriptyline
Foerstl et al. (1989) 62F N/A NT D, M, ?PS PC/N

Carbamazepine
Horvath et al. (2005) 71M 4 mth T D, M, PS PC/N

+CSF
Polypharmacy

Waldman (1990) 68F N/A N/A D, M, PS Minimal
Ceftazidime

Chuang et al. (2004) 76F 8 d T C, M S, PSIDD

T, toxic; NT, nontoxic; D, dementia; M, myoclonus; PS, Parkinsonian syndrome; C, confusion; Co, coma; F, fasciculation; PC, periodic complexes;
N, normal; S, slowing; PSIDD, periodic short-interval diffuse discharge.

Figure 1. (A) EEG showed diffuse slowing
of background rhythms with periodic
sharp waves of 1.5 -2.5 Hz in the anterior
and frontal areas. These at times appeared
to assume a triphasic pattern suggesting
the possibility of spongiform encephalop -
athy. (B) EEG two months after discontin-
uation of gabapentin showed a normal
recording with disappearance of periodic
complexes.
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not rule out CJD. In one series of 230 neu-
ropathologically confirmed cases of CJD, 36%
had not presented with cognitive symptoms.18

However, simply asking family members about
cognitive changes is not a reliable way to detect
dementia.19 Furthermore, cognitive impairment
was present on objective testing. On the 3MS
broadened scoring system, the standard cut-off
point of 79/100 or less indicates cognitive
impairment.20 An abnormal clock is also specific
for significant cognitive impairment.21

The resolution of the syndrome and EEG nor-
malization on discontinuation of gabapentin
suggests that this syndrome may have been a
manifestation of gabapentin toxicity. This
patient may have been predisposed to adverse
neurological effects from gabapentin owing to
age, concurrent renal insufficiency, and cardiac
disease. Although carbamazepine can induce
similar reactions, this patient was ingesting a
lower dose than the one associated with a CJD-
like syndrome.6 While a pharmacokinetic inter-
action between carbamazepine and gabapentin
is unlikely because of differing metabolic path-
ways and the lack of significant protein binding
of gabapentin, a pharmacodynamic interaction,
in which the gabapentin potentiated carba-
mazepine toxicity, cannot be ruled out.22

Conclusions

We conclude that it is imperative to con sider
medication toxicity in patients presenting with
new neurological symptoms, including clinical
manifestations and EEG findings suggestive of
CJD, particularly in the setting of advanced age
and comorbidities that may increase the risk of
adverse drug reactions.
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