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Case Report 

Early sensory disturbances and seizures are common manifestations of 
familial Creutzfeldt-Jakob disease due to E200K PRNP mutation: Case 
report from two Peruvian families 
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1. Introduction 

Familial Creutzfeldt-Jakob disease (fCJD) is an autosomal dominant 
disorder characterized by rapidly progressive dementia, myoclonus, 
ataxia, and other motor signs. fCJD comprises 10–15 % of all prion 
diseases and is linked to single-nucleotide or insertional pathogenic 
variants within the prion protein gene, PRNP. The most frequent mu
tation associated with fCJD is the c.598 G > A variant causing a gluta
mate to lysine change at codon 200 (E200K) [1]. We report the first 
description of five cases of fCJD occurring in two Peruvian families 
(Fig. 1A and D) carrying the E200K mutation. 

2. Case report 

2.1. Proband-family 1 (II-2) 

A 52-year-old female experienced tingling in both arms, followed by 
a short-term memory loss, irritability, and confabulations. She then 
gradually developed dysarthria, dysphagia, drooling, difficulty in 
walking and sudden, episodic jerking movements of the arms. On 
admission, 11 months from onset, she was disoriented with an ataxic 
gait, bilateral dysmetria, dysdiadochokinesia, right-sided spasticity, 
bilateral upgoing plantar reflex and generalized action-type myoclonus. 
During hospitalization, she promptly became bed-bound with akinetic 
mutism and developed several generalized seizures. 

Complete blood count (CBC) and basic metabolic panel (BMP) were 
all normal. The 14− 3-3 protein was undetectable in the cerebrospinal 
fluid (CSF). An electroencephalogram (EEG) showed periodic triphasic 
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sharp wave complexes (PSWCs) (Fig. 1B). Brain MRI axial DWI sequence 
showed bilateral hyperintensities of the basal nuclei and frontal and 
temporal cortical regions (Fig. 1C). Genetic testing performed by direct 
sequencing revealed the heterozygous E200K mutation with homozy
gosity for methionine (Met) at codon 129 in the PRNP gene. The disease 
duration, from onset to death by respiratory complications, was 17 

months. 

2.2. Proband-family 2 (III-4) 

A 46-year-old male experienced a rapidly progressive disease start
ing with a nocturnal cold sensation in the right lower limb. Over the next 

Fig. 1. (A) Pedigree of family 1. (B) EEG of case II-2 from family 1 showed periodic triphasic sharp wave complexes (PSWCs). (C) Brain MRI-DWI of case II-2 from 
family 1 with hypersignal in bilateral caudate nuclei, putamen, and insular cortices with left predominance. (D) Pedigree of family 2. (E) Brain MRI-FLAIR of case III- 
4 from family 2 with hyperintensities in the caudate nuclei, putamen, and brain cortex (including insular region). 
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two months, he experienced short-term memory loss and paroxysmal 
paranoia followed by gait disturbances, dysarthria, dystonic posture of 
the upper limbs and excessive daytime sleepiness. Two weeks before 
admission, he complained of blurry vision. On admission, he was dis
oriented in time and dysarthric. Motor examination revealed mild right- 
sided spasticity, upgoing plantar reflexes, clonus, and hyperreflexia. He 
had an ataxic gait, bilateral dysmetria, and dysdiadochokinesia. Over 
the next two weeks, he developed generalized seizures and became bed- 
bound with akinetic mutism. No myoclonus was reported. 

Labs including CBC and BMP were within normal ranges. Nerve 
conduction study (NCS) and electromyography (EMG) were normal. 
Protein 14-3-3 was undetectable in CSF. An EEG showed a typical 
pattern of PSWC. Brain MRI axial FLAIR sequence showed abnormal 
bilateral hyperintensities in the basal nuclei, frontotemporal and oc
cipital cortical regions (Fig. 1E). DNA analysis showed a heterozygous 
E200K mutation and homozygosity for p. Met129 in the PRNP gene. The 
patient expired 12 months after disease onset. Post-mortem brain tissue 
pathology with spongiform encephalopathy confirmed the diagnosis of 
CJD. 

3. Discussion 

We report the first two Peruvian fCJD families linked to the E200K- 
PRNP variant. Clusters of E200K-fCJD cases are documented in Slovakia, 
Libyan Jews, Chile, Italy, and Japan. E200K-fCJD cases from Spain and 
Chile have been associated with a founder effect from descendants of 
Sephardic Jews [1]. In Latin America, isolated cases have been reported 
in Argentina and Brazil. The proband of family 1 (II-2) was of Chilean 
ancestry, moreover the Latino family names of both families suggest a 
relationship between these two families and the Mediterranean Euro
pean cluster. 

Age at onset, disease duration, and results of diagnostic studies are 
quite consistent among fCJD cases linked to the E200K-PRNP variant 
reported to date. Table 1 summarizes the clinical features of the five 
affected cases from both families. The age at onset in these cases varied 
from 46 to 61 years falling within the range of previous reports [33–84 
years], whereas the disease duration varied from 8 to 17 months. A 
previous report documented a greater variability in disease duration 
ranging from 1 to 78 months in E200K fCJD [2]. PSWCs recorded in our 
cases are typical EEG findings in both sporadic CJD (sCJD) and fCJD 
linked to the MM(V)1 subtype. CSF was negative for the 14-3-3 protein 
in both probands, and positive in case II-1 from family 1. Lower sensi
tivity 14-3-3 protein of about 68.7 % has been reported in in 
E200K-fCJD cases [3]. The homozygosity for p. Met129, as seen in both 
probands, is a common feature in most of E200K-fCJD cases described to 
date. 

Early sensory disturbances (ESD) are infrequent symptoms and could 
mark the initial stage of both fCJD and sCJD. ESD were present in 4/5 of 
our cases, but they previously reported in only 15–30 % of E200K-fCJD 
cases [4–6], suggesting a distinctive progression pattern of the disease in 
these two families. Paresthesia, numbness, cold and pressure sensations 
may represent the phenotypic expression of a dysfunction of the central 
or peripheral somatosensory system. ESD are not always associated with 
other ingravescent neurological and psychiatric symptoms. They may 
remain isolated for some time in some cases of sCJD due to poly
neuropathy, likely related to prion protein deposition [7]. Any associ
ated neuropathy was ruled out by NCS and EMG in cases II-5 and III-4 
from family 2. Other sensory changes such as pruritus have been asso
ciated with lower diffusion MRI imaging in the thalamus, putamen, 
claustrum/insula, and other regions. Restricted diffusion and FLAIR 
sequences hyperintensities in the striatum and the insular cortex might 
explain at least in part the development of ESD in both probands (Fig. 1C 
and E). The timing of appearance of ESD coinciding with that of memory 
impairment, the evidence of FLAIR and DWI hyperintensities on so
matosensory regions such as insula, the asymmetrical distribution of 
ESD with associated pyramidal signs in majority our cases seem to 

Table 1 
Clinical features of Peruvian affected family members with E200 K-fCJD.  

Family 
1 

Sex AAO Symptom at 
onset 

Clinical 
features 

Investigations DD 

II-1 M 61 Insomnia Rapidly 
progressive 
dementia, 
ataxia, 
myoclonus, 
and seizures. 

Brain MRI: 
Hyperintense 
signal in 
bilateral 
caudate nuclei 
and pallidum. 
EEG: PSWCs. 
Protein 14-3-3: 
Positive. 
Genetic test: 
Not done 

8 

II-2 (P) F 52 Tingling in 
both arms 

Described in 
detail in text 

Brain MRI: 
Hyperintense 
signal in 
bilateral 
caudate nuclei, 
putamen, and 
insular cortices. 
EEG: PSWCs. 
Protein 14-3-3: 
Negative. NCS 
and EMG: Not 
done. Genetic 
test: Positive for 
E200K/codon 
129 MM. 

17 

Family 
2 

Sex AAO Symptoms 
at onset 

Clinical 
features 

Investigations DD 

II-5 F 59 Pressure 
sensation in 
the right 
lower limb 

Rapidly 
progressive 
dementia, 
insomnia, 
ataxia, 
myoclonus, 
and seizures 

Brain MRI: 
Hyperintense 
signal in 
bilateral 
putamen and 
cerebral 
cortices. EEG: 
PSWCs. Protein 
14-3-3: Not 
data. NCS and 
EMG: Normal. 
Genetic test: 
Not done. 

11 

III-2 M 59 Numbness 
in right 
shoulder 

Rapidly 
progressive 
dementia, 
ataxia, 
myoclonus, 
and seizures. 

Brain MRI and 
EEG: 
“Suggestive of 
CJD”. Protein 
14-3-3: No data. 
NCS and EMG: 
Not done. 
Genetic test: 
Positive for 
E200K/codon 
129: No data 

14 

III-4 
(P) 

M 46 Nocturnal 
cold 
sensation in 
the right 
lower limb 

Described in 
detail in text 

Brain MRI: 
Hyperintense 
signal in 
bilateral 
caudate nuclei, 
putamen, and 
cerebral 
cortices. EEG: 
PSWCs. Protein 
14-3-3: 
Negative. NCS 
and EMG: 
Normal. 
Genetic test: 
Positive for 
E200K/codon 
129 MM 

12 

*P: Proband, M: Male, F: Female, AOO: Age at onset (years), PSWCs: periodic 
triphasic sharp wave complexes. DD: Disease duration (months). 
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support a prion-related aetiology and a central pathways origin in our 
cases. However, we cannot rule out other aetiologies capable to disturb 
the sensory pathways. 

Seizures were reported in all affected cases from both families. It 
contrasts with the 9–40 % of seizures previously reported in E200K-fCJD 
cases [4,8–10]. PSWCs was the most common EEG feature in our cohort. 
Insular cortex involvement (epileptogenic zone) might explain the sei
zures in our cases. However, seizures could also occur later in the disease 
due to metabolic disorders or sepsis. 

4. Conclusion 

ESD and seizures were significant clinical features in our E200K-fCJD 
cases. Although we could not generalize for other affected families, 
E200K fCJD should be considered in the differential diagnosis in patients 
presenting with rapidly progressive dementia, ESD and seizures in 
conjunction with MRI-specific changes and a positive family history. 
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