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ABSTRACT
We report a case of genetic Creutzfeldt-Jakob disease (gCJD), which has a clinical phenotype that 
is highly similar to Fatal Family Insomnia (FFI) and has a triad of Wernicke-Korsakoff syndrome 
(WKs) at the developmental stage of the disease. The 51-year-old male complained of sleep 
disorder and imbalance who had visited five different hospitals before diagnosed. 
A neurological examination revealed a triad of symptoms characteristic for WKs such as gaze 
paresis, ataxia of limbs and trunk, and memory disturbances. The disturbances increased during 
the course of the disease, which led to the death of the patient 18 months after the appearance of 
the signs. Although the patient show negative in brain magnetic resonance imaging (MRI) and 14- 
3-3 protein of cerebrospinal fluid (CSF), he was finally diagnosed with gCJD disease by the human 
prion protein (PRNP) gene mutations.
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1. Introduction

It is well known that Prion diseases, a fatal neuro
degenerative disorder, differ from the viral or bac
terial infectious diseases, because prion-protein 
(PrP) has no DNA or RNA [1]. Although most 
patients have no definable cause, about 10% to 
15% of patients are caused by point mutations or 
insertions of octapeptide repeats in PRNP, and they 
are dominantly inherited. Up to date, at least 30 
pathogenic mutations of the PRNP worldwide have 
led to familial prion diseases [2]. Based on clinical 
and pathological features, genetic prion diseases are 
classified into 3 phenotypes: Genetic Creutzfeldt- 
Jakob disease (gCJD), Gerstmann-Sträussler- 
Scheinker disease (GSS) and Fatal familial insomnia 
(FFI) are different subtypes of human genetic prion- 
protein (PrP) diseases [3]. In this study, We are 
presenting a case of 51-year-old man with a long 
history of alcoholism who was admitted to the hos
pital with intractable insomnia, dizziness and pro
gressive ataxia. The patient was also suffered from 
noted impaired memory. The rare finding of the 
case is a gCJD patient shows FFI phenotype.

2. Case presentation

2.1. History

Since the sleep disorder was initial discovered 
12 months ago, the patient has been hospitalized in 
five different hospitals. He attributed his symptoms to 
busy government tasks, so he did not go to the doctor. 
Five months after initial symptoms, episodes of dizzi
ness occurred. The patient was no longer able to drive 
that had previously been easy for him. During his first 
hospitalization, neurologists found no positive sign, 
and his Magnetic Resonance Imaging(MRI) was also 
negative. He was diagnosed with Generalized anxiety 
disorder(GAD) and discharged from hospital with 
Paroxetine. After taking the medicine for one month, 
the patient’s symptoms did not improve and went to 
another hospital in Beijing. His Mini-Mental State 
Examination score was 25 and Montreal Cognitive 
Assessment was 16 on a scale of 0 to 30. Lumbar 
puncture was performed, and tests for paraneoplastic 
antibodies and autoimmune encephalitis antibodies in 
the blood and cerebrospinal fluid(CSF) were negative. 
MRI of the head exhibits no observable changes from 
those obtained one month earlier. The 
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electroencephalogram (EEG) and electromyogram
(EMG) showed normal waves. After excluding other 
possible diseases, the patient was still diagnosed with 
GAD and discharged. One month after the second dis
charge, the patient was hospitalized in a psychiatric 
hospital, and he developed leg muscle atrophy this 
time. Although he could walk independently, he was 
afraid of falling and reduced his activity. There is no 
change in the diagnosis and treatment in this hospita
lization. Two months after his third discharge, he was 
hospitalized again because couldn’t stand and keep 
balance alone. The results of EEG, EMG and brain 
MRI did not change significantly compared with pre
vious examination results in Beijing. The Montreal 
Cognitive Assessment(MOCA) score was 14 and the 
Mini–Mental State Examination (MMSE) score was 22. 
One month after the fourth discharge, the patient pre
sented dreaminess and sleepwalking, and was hospita
lized in the psychiatric hospital again. His sleepwalking 
was stopped when psychiatrists replaced paroxetine 
with sertraline, trazodone, and oxazepam. One month 
after his fifth discharge (12 months after the initial 
symptoms), he was admitted to our hospital. He was 
unable to stand steadily even with help of his wife. He 
had trouble falling asleep and looked anxious. The 
patient had previously been healthy. He lived in an 
apartment in Hainan island with his wife and had no 
sick contacts. He drank alcohol intermittently for more 
than 10 years. After suffering from sleep disorder 
12 months ago, he began to drink heavily, about 6 
unit of beer per day.

2.2. Examinations on admission

On physical examination, the patient’s temperature was 
36.7°C, heart rate 91 beats per minute, blood pressure 
154/93 mmHg, respiratory rate 15 breaths per minute, 
and oxygen saturation 98% while he was breathing 
ambient air. He appeared to be fatigued and was tem
poral and spatial disoriented but able to converse at 
very low volume. His pupils were 3mm in diameter, 
round, and reactive to light. The funduscopic examina
tion revealed no evidence of papilloedema. He had 
horizontal gaze nystagmus. His finger to finger contact 
was inaccurate, and failed to find knee with heel. His 
limbs strength decreased slightly, and lower limb tun
ing fork vibration sense decreased. His deep tendon 
reflexes were symmetric hyperactivity, Babinski sign 
was positive on both sides. His MoCA was 11 on 
a scale of 0 to 30, the loss points focused on visuospatial 
and executive functions(0/5), delayed recall(1/5), and 
orientation(2/6). The remainder of neurologic exami
nation was normal.

3. Diagnoses

Localization: Dysfunction of the temporal limbic sys
tem can cause emotional disorders, especially sleep 
disorders, sleepwalking, and memory impairment. The 
patient was unable to drive because of impaired visual 
space and executive stress at an early stage, and pre
sented comprehensive cognitive impairment when he 
was admited, which could not be explained simply by 
the damage of limbic system. We considered cortical 
damage caused this phenomenon. Dysfunction of the 
somatosensory and vestibular inputs into the cerebel
lum can cause ataxia, and sensory ataxia typically wor
sens with removal of visual fixation. The patient didn’t 
present this phenomenon, and had deficits in executive 
function, linguistic fluency. Another important func
tion of the cerebellum is oculovestibular coordination. 
This patient had horizontal nystagmus. The patient had 
tendon hyperreflexia and positive bilateral Babinski 
signs.

The differential diagnosis of this patient is focused 
on the progressive disease which starts in limbic system 
and spreads to other parts of central nervous system. 
Our initial diagnosis was WKs because of the mental 
and cognitive dysfunction, oculomotor paralysis, ataxia 
triad typically observed in alkoholics. However, the 
patient’s serum thiamine was negative and did not 
respond to the daily 300 mg thiamine intramuscular. 
Autoimmune encephalitis may represent limbic lesions, 
encephalitis syndrome characterized by diffuse brain 
damage, and the patient’s EEG shows epileptiform dis
charges in the right frontal lobe. These were the reasons 
we consider autoimmune encephalitis after ruling out 
WKs. We tried hormone and immunoglobulin therapy, 
but the patient continued worsening. At this time, CSF/ 
blood Guillain Barre Syndrome (GBS) related antibody, 
Neuromyelitis optica spectrum disorder(NMOSD) 
related antibody negative, cerebrospinal CSF/blood 
autoimmune encephalitis and paraneoplastic antibody 
were all(-). Family members began to feel dissatisfied.

Two weeks after admission, the patient’s sleep dis
order aggravated further. He did not sleep all night, 
wandered around in the ward, accompanied by throat 
wheezing, increased blood pressure(160/96 mmHg) and 
increased heart rate(103 bpm). We highly suspected 
prion disease after excluding WKs and autoimmune 
encephalitis. Except no family history, the patient cur
rently had all three major symptom groups of Fatal 
Familial insomnia (FFI): sleep related symptoms, neu
ropsychiatric symptoms, and progressive sympathetic 
symptoms. However, early memory impairment is 
rare in FFI.The patient’s family members refused 
brain biopsy. The CSF 14-3-3 protein was negative, 
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tau/p-tau was significantly increased. At this time, 
genetic testing is very important for distinguishing 
FFI and other genetic prion diseases. Finally, the 
patient’s genetic examination found that the human 
prion protein gene(RPNP) 129 amino acid polymorph
ism was M/M type, 219 amino acid polymorphism was 
E/E type, E200K gene mutation were found. gCJD was 
diagnosed.

4. Discussion

Alcoholics often suffer from vitamin B12 deficiency and 
malnutrition. The main manifestations were mental and 
emotional disorders, cognitive dysfunction, ataxia and eye 
movement disorder. Less than one-third of the patients 
who had the above-mentioned triad were finally diagnosed 
as WKs, it is the main reason we initially considered WKs 
and decided on thiamine treatment. However, the patient’s 
MRI did not find WKs typical lesions [4] of the papillary 
body, thalamus, periaqueduct of the midbrain, or atypical 
cortical, cerebellar, brainstem lesions (Figure 1). 
Considering that the sensitivity of these typical positive 

MRI findings was only 50% [5], we also performed brain 
enhanced MRI scan at the same time to reduce false 
negative [6], but still got negative results (Figure 2). Stone 
et al [7].reported a patient with rapidly progressive cogni
tive impairment who was treated with thiamine 100 mg 
once per day because of triad. He performed pathological 
biopsy to confirm CJD because his treatment was not 
effective. The final pathological diagnosis was WKs, and 
his patient’s condition was improved with 300 mg thiamine 
daily. The difference between our case and Stone’s report 
was the persistent negative MRI and the initial administra
tion of 300 mg thiamine daily [8]. After high-dose thiamine 
treatment, the patient’s symptoms did not improve. We 
began to doubt the diagnosis of WKs. The clinical features 
of autoimmune encephalitis are limbic lobe lesions, such as 
rapid progression of cognitive dysfunction, sleep disorders 
and emotional disorders. This patient showed multiple 
lesions in the cortex and subcortical, cerebellum, and the 
EEG showed epileptiform discharges in the right frontal 
lobe, which were consistent with the manifestations of 
autoimmune encephalitis. Evidences of nonsupporting 
autoimmune encephalitis were the patient’s emotional 

Figure 1. MRI DWI: no abnormal signal intensity in papillary body, thalamus, periaqueduct of the midbrain, cerebellar, brainstem.

Figure 2. Enhanced MRI: no abnormal signal intensity in papillary body, thalamus, periaqueduct of the midbrain, cerebellar, 
brainstem.

PRION 179



disorder without typical behaviour abnormality, had never 
present epileptic seizures, and negative autoimmune 
related antibody and MRI examination. Lucchinetti et al 
[9]. believes that in the early stage of autoimmune ence
phalitis, the positive predictive value for detection rates 
vary from 33% for voltage-gated potassium channel 
complex(VGKC) antibodies to more than 80% for Type 1 
antineuronal nuclear antibody(ANNA-1), so the possibility 
of false negative autoantibodies is high. Since a lesser delay 
to treatment is shown, immunotherapy should be started 
immediately once autoimmune dementia is suspected. 
According to Flanagan et al [10]., more than 35% patients 
with suspected autoimmune dementia who were initially 
suspected rapidly progressive neurodegenerative lesions 
responded to immunotherapy. We gave methylpredniso
lone 1 g per day and immunoglobulin 0.4 g/kg/day after the 
failure of thiamine treatment. The biological markers of 
autoimmune encephalitis may not be found until the clin
ical symptoms and signs appear. Therefore, we took cere
brospinal fluid and blood samples for examination, 
including vgkc antibody, ANNA-1 and α-Amino 
-3-hydroxy-5-methyl-4-isoxazole propionic acid (AMPA) 
propionate receptor, which are closely related to limbic 
encephalitis [11,12]. Finally, we got the negative results 
again, and the patient did not respond to immunotherapy. 
The possibility of autoimmune encephalitis decreased. CJD 
should be highly light when patients have rapidly progres
sive cognitive impairment, especially when other suspi
cious diagnoses have been ruled out. Various types of 
Prion disease account for more than 50% of rapidly pro
gressive cognitive impairment disease [13], and sCJD is the 
most common type of CJD [14]. Myoclonus does not 
necessarily appear in early CJD patients. Most patients 
have typical periodic three-phase wave in the late stage 
while only atypical diffuse slow wave in the early stage. 
The sensitivity and specificity of 14-3-3 protein has been 
questioned, but the positive 14-3-3 protein is also one of 
the strong supporting evidences for CJD.

The main manifestations of this patient were pro
gressive mental and emotional disorders, rapidly pro
gressive cognitive impairment, cerebellar ataxia and 
positive bilateral Babinski signs. Compared the clinical 
manifestations of FFI [15], this patient also had sleep 
related uncomfortable movement, laryngeal stridor, 
hypertension, tachycardia and hyperhidrosis. But there 
was no confirmed or suspected FFI patient in the first 
degree relatives, and cognitive dysfunction in the early 
stage was also uncommon in FFI patients [16]. 
However, the clinical manifestations that are highly 
overlapped with FFI make it impossible for us to dis
tinguish before genetic testing. The patient’s CSF 14- 
3-3 protein was negative, tau/p-tau was significantly 
increased. 129 amino acid polymorphism of PRNP 

gene was M/M type, 219 amino acid polymorphism 
was E/E type, E200K related mutation were found, 
and gCJD was diagnosed. The Creutzfeldt Jakob disease 
standard of the world health organization requires that 
the typical EEG (periodic spike wave complex) or the 
positive 14-3-3 in CSF, accompanied progressive 
dementia, leading to death within 2 years. In CSF 
biomarkers, t-tau shown the highest diagnostic accu
racy (79.6%), but 14-3-3 protein might be detected in 
other acute neuronal atrophy diseases. The approxi
mate sensitivity of 14-3-3 protein was 50% to 92%, 
and the approximate specificity was 80% [17,18], 
while the sensitivity and specificity of t-tau are more 
than 90% [19,20]. Forner et al [21]. pointed out that 
DWI was more accurate (97%) than CSF biomarkers 
(14-3-3, t-tau). In this case, MRI and 14-3-3 protein 
negative are also rare. The final diagnosis of gCJD 
requires confirmed or clinically confirmed gCJD in 
first-degree relatives, and/or PrP gene mutations speci
fic to the disease. No confirmed or suspected gCJD 
cases were found in this patient’s family. The diagnosis 
of our patient was based on E200K related mutations. 
Glu200lys (E200K) and asp178asn (D178N) were the 
most common PRNP mutations. Among more than 30 
mutations of PRNP [22], Kim reported a sCJD case 
with E200G mutation, different from E200K mutation 
the, patient with this variant had a longer course of 
disease [23].

5. Diagnostic trap

5.1. Sleep disturbances, such as insomnia and sleep loss, 
are the common foremost symptoms of the Chinese 
FFI patients [1,24]. This is consistent with the initial 
performance of this patient. The clinical manifestations 
of the end-stage disease and FFI are highly overlapping, 
which is the difficult point in the differential diagnosis 
of this case. E200K/M129M/E219E is the most com
mon in gCJD of Chinese population. However, it is rare 
that sleep disorder is the initial and main manifesta
tions that mimic the clinical phenotype of FFI [25]. 
Therefore, without PRNP sequencing, it is almost 
impossible to distinguish E200K gCJD and other types 
clinically.

5.2. CJD is completely different from WKs in the 
pathogenesis and pathology. However, rare CJD 
patients may present simulated clinical manifestations 
of WKs. The reason for simulating WKs symptoms 
may be related to the impacted thalamus and papillary 
body in CJD lesions, which brings difficulties to the 
diagnosis. We reviewed the CJD mimicking Wernicke 
encephalopathy cases [16,26–30]. The course from 
initial symptoms to death ranged from 2 months [16] 
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to 18 months [29]. Two alcoholism patients present 
typical triad including eye movement disorder, and 
had cognitive impairment before gait disorder. 
Among other 6 patients without alcoholism, one 
patient [30] had mild eye movement disorder, whose 
dizziness and ataxia occurred before cognitive impair
ment. One patients [16] had mild recovery in eye 
movement disorder after thiamine treatment, but the 
overall condition of all patients continued to deterio
rate. Goossens’s case [16] did not present myoclonus, 
while the rest cases had different degrees of myoclonus 
at the end of the disease. The imaging findings of the 
patients may be negative, or show different signal in 
thalamus [30]. Only one patient [28] has typical peri
odic triphasic waves at the end of the disease, which is 
rare in WKs patients. The positive of 14-3-3 protein 
[16,30] is helpful for the diagnosis. Bertrand et al [31]. 
large autopsy study found that the incidence of WKs 
may be higher than reported, 14 of 657 patients diag
nosed with CJD were autopsy diagnosed as CJD com
bined with WKs, which may be due to eating 
difficulties and malnutrition in CJD patients. CJD com
bined with WKs make the diagnostic more difficult.

6 Follow-up

The patient died with the company of his family on 
10 October 2020. It is a pity that his family did not 
agree to the autopsy.
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