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Abstract

Uncommon, rapidly progressing, and eventually fatal neurological condition called human prion
disease. While most occurrences are sporadic, many can be acquired or inherited. In the current
study, we focus on the case of a 63-year-old man who initially had vision problems then exhibits
difficulty using his right side for daily activities and who begins to experience frequent falls with
gait instability about a week after receiving the second dosage of the novel Pfizer-BioNTech
messenger ribonucleic acid (MRNA) COVID-19 vaccination. Confidential findings confirmed the
fatal diagnoses of sporadic Creutzfeldt-Jakob disease following a thorough study.
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1. Introduction

Human prion disease fall into one of three
classifications: sporadic, hereditary, or obtained by
infections. They were initially identified in the early
1920s [1]. Fatal insomnia, Creutzfeldt-Jakob disease
(CJD), and variable protease-sensitive prionopathy
are examples of the sporadic form [2]. About ninety
percent of prion disease instances are sporadic CJD,
which may be further classified into five categories
according to clinical traits, histological observations
at autopsies, and aberrant proteins molecular
structures. The prevalence of sCJD is extremely low,
with around 1-2 incidences per million people [3].

While there are many different types of symptoms
associated with sJCD, the most common ones
involve cognitive changes (such as dementia),
behavioural and attitude abnormalities, problems
with movements and coordination, vision problems,
and constitutional symptoms [4]. Cognitive issues,
which frequently comprise moderate confusions,
memory loss, and trouble focusing, organising, or
thinking, are among the initial diagnosis of sJCD.
Extrapyramidal complaints such bradykinesia,
dystonia, and tremor, cerebellar abnormalities like
gait or limbs ataxia, and later-stage symptoms like
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myoclonus are all examples of motor characteristics
of sJCD (sudden jerking movements) [5]. Additional
typical initial symptoms could be mild, although the
cognitive and motor problems are frequently
prominent. These include constitutional indications
as well as behavioural or mental health difficulties
(such as agitation, anxiety, depression, or other
personality changes) (i.e., fatigue, malaise,
headache, vertigo, lightheadedness, cough, etc.) [6].
Cortical blindness blurred or double vision, or other
perceptual issues are common visual complaints that
are caused by issues with visual data processing in
the brain rather than retinal or cranial nerves
disorders. apraxia (difficulty to perform taught
motions owing to cortical dysfunctions), neglect,
or Aphasia are other complaints that may also exist
and could be presenting characteristics [7]. Because
of the severity of the other indications (symptoms) in
sJCD, sensory complaints like numbness, tingling,
and/or pain are less well-recognized and are likely
underestimated [8].

It could be difficult to diagnose Creutzfeldt-Jakob
disease (CJD), especially in the COVID-19 pandemic
period. The majority of individuals with the condition
experience  sadness,  anxiety,  nervousness,
autonomic  problems,  disruptions of  sleep-
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wakefulness pattern, gait changes, ataxia, and
myoclonus during the condition's earliest stages [9].
Status epilepticus is uncommon but nevertheless
feasible in the early stages of the disease; seizures
are not a frequent symptom [10]. It might be
challenging to distinguish non-epileptic
encephalopathies  from  non-convulsive  status
epilepticus (NCSE) in individuals with confusion,
which could result in an incorrect diagnosis [11]. The
current study reported a 63-year-old man who
initially had vision problems then exhibits difficulty
using his right side for daily activities and who begins
to experience frequent falls with gait instability about
a week after receiving the second dose of the novel
Pfizer-BioNTech messenger ribonucleic acid (mMRNA)
COVID-19 vaccination. The possibility that the Pfizer-
BioNTech COVID-19 vaccine caused sCJD s
investigated in the current study.

2. Materials and Methods

Study design and duration

This was a case report study performed from
December 2021 to November 2022.

Study setting

This study was conducted at IABFH, MNGHA-
Dammam, Saudi Arabia.

Data collection

According to current clinical practice, the patient had
all treatments and diagnostic techniques considered
essential. Relatives of the patient has provided
written, informed consent to take part in the
research. Upon creating this report, we adhered to
the CARE checklist to collect the data [12].

Case report

This is a 63-year-old male with past medical history is
notable for Hypertension, Diabetes mellitus,
Dyslipidemia, previous stroke.

The condition started 2 months ago as he had a
history of recurrent blurring of vision and was
diagnosed with cataract then he had a sudden
transient vision loss. However, his vision came back
to baseline following that he developed depressive
symptoms associated with irritability and a fixed
belief that he had lost his vision.

One month later, he was present with rapidly
progressive dementia, behavioral changes, and
inability to use his right side in his daily living
activities and recurrent falls with gait instability
approximately a week after receiving the second
dose of the Pfizer-BioNTech COVID-19 vaccine.

The physical examination revealed little of note other
than uncertainty and severe concern at his condition.
Initial labs, toxicological screening, and radiology
did not reveal anything noteworthy besides mild
hypokalemia on the day of admission and his blood
gas showed picture of mild respiratory acidosis.
Initial CT-brain was unremarkable and repeated CT 3
days after admission was non-significant.

His CSF analysis was clear with increase of CSF
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protein and glucose with negative culture and
negative HSV 1 and 2 PCR. CSF protein 14.3.3
was sent to reference lab which later on came
positive.

ALL autoimmune profile
serology were negative.
MRI brain Bilateral asymmetrical gyriform cortical
abnormal signal intensity of bilateral cerebral
hemisphere (concerning for CJD or post ictal
changes).

EEG showed picture of slow diffuse activity and
second EEG 3 days later confirmed clinical and
electrical seizures in the right Frontal. Psychiatry
and neurology were consulted.

After 48 hours of admission his condition started
to deteriorate, and he developed generalized
convulsion with drop of his GCS to 4.

During this admission he also developed an acute
kidney injury which was contributed mostly due to
Acyclovir  crystallization.  His renal failure
improved with hydration and returned to
baseline.

Patient was transferred from our hospital to a
tertiary hospital with a history of rapid altered
level of consciousness, status myoclonic epilepsy
and visual hallucination, in addition to Right sided
spasticity. Additionally, Intubation and
continuous sedation and analgesia were
commenced. A repeated Brain MRI showed
Bilateral asymmetrical gyriform cortical abnormal
signal intensity of bilateral cerebral hemisphere
(concerning for CJD or post ictal changes). He
also received pulse steroid therapy, and 7
sessions of therapeutic plasma exchange.

He was investigated and LP done again, MRl and
EEG (mentioned above) and the diagnoses
keeping with a probable sCJD. 14-3-3 Protein
came positive, but the RT-QuIC was not done as
the sample was bloody

He is on Lacosamide 200 mg BID, Topiramate
Tablet 150 mg BID, Valproic  Acid
1250AM/1500PM mg , CloBAZam 20 mg BID and
LevETIRAcetam 1500 mg BID for his myoclonus.
A

Patient has high PSA level and the PET scan
showed signs of prostatitis, for that he was
started on Ciprofluxacin for 4 weeks, his blood
culture also showed candida and ID involved and
they suggested to start Fluconazol for total of 14
days, opthalmololgy consulted to rule out
endophtalmitis.

General body PET scan revealed diffuse
symmetrical decrease metabolism in frontal and
parietal and to a lesser extent occipital cortices
with sparing of medial temporal cortex and basal
ganglia. There was no evidence of FDG avid
malignancy.

Patient failed trials of pressure support, he was
transferred to Long term care to have
tracheostomy, and Peg tube insertion. Injection
of botox in masseter muscle for Bruxism.

His case is classified as likely sporadic CJD
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depending on the diagnostic criteria of the
Centers for Disease Control and Prevention, and
a full autopsy with neuropathological tests
was required to make a final diagnosis.

Figure (1): Axial DWI MR images demonstrate Post
siezure: Subtle asymmetric gyriform restricted diffusion
involving the left parieto-occipital and temporal region
with a subtle FLAIR hyperintense correlate. This could
represent postictal change, however, differential
possibilities include Creutzfeldt Jacob disease.

Figure (2): the first EEG on the left slow diffuse activity

while on midazolam infusion and the second EEG on

the right showed active epileptic discharges from left

frontal area F3 (Left frontal) with clinical seizure of right

shoulder twitching followed by generalized periodic
discharges GPDS.

3. Discussion

Prion diseases (PrDs) are a collection of
neurodegenerative illnesses that are all deadly and
brought on by the transformationsof an
endogenous proteins termed PrP (prion-related
proteins) into misconfigured proteins known as the
prion [13]. Nucleic acids, a constituent of viruses, was
found not to be present in the infectious agent.
Moreover, treating prion-contaminated items with
techniques that rendered viruses and other micro -
organisms inactive failed to stop the experimental
transmissions of  these disorders; however,
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techniques that denatured or destructed proteins
did, firmly establishing the idea that the causative
agent was a protein [14]. The discovery of the
humans PrP genes, or PRNP, as well as its mutations
in people with inherited prion diseases provided
additional evidence in favor of the prion hypotheses
[15].

Even though PrP* has the same amino
acids sequences in all instances, sporadic JCD may
manifest rather differently; this is due, in part, to the
fact that multiple strains of PrP> exist, each with
somewhat distinct physicochemical and biological
characteristics [16]. Such prions strains variety results
in variations in tissue tropism, host affinities, and
clinical manifestations from a clinicopathological
perspective [17].

It is unknown how prions propagate all through the
brains, but at least two hypotheses—the refolding
theory and the seeding model—have been put forth
and are not necessarily exclusive [18]. It is significant
that mice lacking PrP¢ are unable to contract or
spread prions. The explant also exhibits substantial
PrP¢ accumulations and neurodegenerations when
it is transplanted into a PrP © knockout mouse and
injected with prions, yet the host brain
tissues exhibit minimal toxic effects despite having
PrPS¢ produced from the grafts [19]. These
investigations offer conclusive proof that the prion
illness requires PrP“. Additionally, it has been
demonstrated that nearby cellular cofactors are
partially connected to the ability of various prion
strains to spread [20].

The aberrant neurotransmissions, disrupted cerebral
electric balance, and potential blood-brain injury that
might result from this atypical presentations,
according to our hypothesis, could all contribute to
a lowered epileptic thresholds [21]. Previous
research found the involvement of SARS-CoV-2 in
promoting the start of proteins aggregations that
lead to neurodegeneration and a connection
between neurodegeneration and brain inflammation
[22]. Furthermore, a number of neurodegenerative
diseases, such as frontotemporal dementia |,
Parkinson's disease and Alzheimer's disease are
associated with a rapid development when pro-
inflammatory cytokines are present in
higher quantities [23-25]. The greatest levels of IL-13
and TNF-a have been discovered to be connected
with  rapidly progressing varieties (rpAD) of
Alzheimer's disease [26]. Comparable to other viral
diseases like Ebola or Dengue fever [27, 28], COVID-
19 is known for Cytokine storms with elevated levels
of IL-1B, IL-6, IL-8, IL-10, and TNF- a [29], thus it
might be assumed that higher cytokine amounts
could be responsible for the quick development [30].
There are numerous neurologic abnormalities
following COVID-19 infections, involving
neurodegenerations. One of the key causes of
neurodegenerations can be attributed to
proteins aggregations in the brain. Heparin and
heparin-binding proteins are bound by the SARS-
CoV-2 Spike S1 proteins receptors binding domains
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(SARS-CoV-2 S1 RBD) [30]. Additionally, the brain's
abnormal amyloid proteins quickly assemble when
heparins bindto  them. In  this study, we
demonstrated that the SARS-CoV-2 S1 RBD interacts
to several heparins-binding proteins that are prone
to aggregating, such as TDP-43 RRM, AB, a-
synuclein, prion andtau [30]. These associations
imply that the heparins-binding site on the S1
proteins may facilitate the attachment of amyloid
proteins to viral surfaces, which may start their
aggregating and ultimately result in
neurodegeneration in the brain. By focusing on this
binding and aggregating mechanism, the findings
will assist us in preventing future effects of
neurodegeneration [30].

mMRNA vaccines

The two mRNA vaccinations now in use (Modera and
BioNTech-Pfizer) are extremely comparable in terms
of technology. They utilize the genuine signal
sequence for its production and feature codon-
optimized patterns for effective production of the
full-length S proteins [31, 32]. Both designs have the
two stabilizing alterations (K986P and V987P) in S2,
which  have been proven to inhibit the
conformational transition of the pre-fusion into the
post-fusion form of S [33].

The effects of SARS-CoV-2 invasions on the
molecular genetics and gene expression patterns of
the newly infected hosts are of utmost importance
due to abnormal pathologic microRNA (miRNA)
signatures, PrD, and SARS-CoV-2 infections, as well
as the abundance, speciation, and difficulty of a small
family of brain-enriched pathology-associated
microRNAs (miRNAs) [33]. According to recent
studies, dietary polyphenols may inhibit SARS-CoV-
2 incursions by changing the host cells' miRNA
expression profiles [34-36]. These ~ 22-nucleotide
single-stranded RNAs (ssRNAs) contain a large
number of inducible pro-inflammatory miRNAs, such
as miRNA-146a-5p, miRNA-155-5p, and many others
[34, 37, 38]. Since it was found to be highly
upregulated in at least 12 subcategories of PrD in
humans, ruminants, and rodents after infections by at
least 18 neurotropic DNA and/or RNA viruses,
including SARS-CoV-2, which affect the human
nervous system, circulatory systems, respiratory,
hepatic, lymphatic, CNS, and immune systems, the
brains-enriched pathogenic miRNA-146a-5p has
drawn a lot of attention [39]. All of the various PrD
and infectious agents that promote inflammatory
processes and/or specific neurological illness
symptoms and/or syndromes that are inevitably
deadly, progressive, incapacitating, insidious, and
age-related are linked to miRNA-146a-5p and/or
miRNA-155. There is strong evidence that miRNA-
146a upregulates the ACE2R, which is recognized by
the SARS-CoV-2 'S1' spike proteins [40]. Although
prions lack detectable nucleic acids, they combined
with viruses that contain DNA and/or RNA
significantly and gradually activate miRNA-146a
and/or miRNA-155 in the invader. However, it is
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unclear if this is a result of the host's innate or
acquired immune responses or if it is a method by
which the invading prion or virus is able to infect the
host [41, 42].

4. Conclusion

To conclude, the current case highlights the
connection  between  neuroinflammation  and
proteins misfolding and adds sCJD to the growing
list of post-COVID-19 vaccination neurological
disorders. To confirm SARS-true CoV-2's significance
as a neurodegenerative initiator, additional
preclinical and epidemiologic research is required.
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