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Case Report
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Abstract. This report presents a challenging case of Creutzfeldt-Jakob Disease (CJD), a rare and rapidly progressing neuro-
logical disorder. The patient exhibited diverse and progressive neuro-psychiatric symptoms, including memory impairment,
behavioral changes, and hallucinations associated with cacosmia. The diagnosis of CJD is complicated due to its variable
clinical presentation, limited awareness, and the need for tissue pathology confirmation. Diagnostic tests, particularly brain
magnetic resonance imaging (MRI) and cerebrospinal fluid (CSF) analysis, played crucial roles in the evaluation. The MRI
revealed characteristic cortical ribboning patterns. CSF analysis initially suggested Alzheimer’s disease pathology continuum.
Repeated Real-time-quaking-induced assay testing (RT-QulC) confirmed the diagnosis despite an initial negative result. This
case underscores the significance of contemplating CJD in individuals exhibiting rapidly progressive dementia, even in the
presence of atypical clinical features. Furthermore, it emphasizes the importance of recognizing that an initial negative result
from the RT-QuIC test should not preclude consideration of CJD, particularly when characteristic MRI findings are present.
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INTRODUCTION

Creutzfeldt-Jakob Disease (CJD) is a rare,
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rapidly progressive and uniformly fatal neurologi-
cal disease.! It represents the most common form
of human prion diseases,! with an annual incidence
of 2 in 1,000,000 individuals worldwide.! Most spo-
radic CJD (sCJD) cases occur in persons between
the age of 60 and 80 years with an average age
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at death of about 67 years, with a slight predomi-
nance in the Caucasian population.'-2 The underlying
pathology is believed to stem from the gradual
replacement of normal prion proteins with abnormal
infectious ones, ultimately leading to neurotoxic-
ity. Consequently, a definitive diagnosis relies on
standard neuropathological techniques that confirm
the presence of protease-resistant PrP and/or the
existence of scrapie-associated fibrils. Diagnosing
sCJD can be challenging due to its heterogeneous
clinical presentations.3 Moreover, making a definite
diagnosis according to diagnostic criteria requires
neuropathological confirmation, but this is rarely
done now due to increased specificity of biomarkers
in magnetic resonance imaging (MRI)/cerebrospinal
fluid (CSF) giving high certainty of diagnosis during
life. The clinical picture, laboratory analysis (includ-
ing CSF), electroencephalography (EEG), and MRI
are all required for fulfilling the international diag-
nostic criteria. Definitive diagnosis of sCJD is made
by histopathologic examination through post-mortem
autopsy or ante-mortem biopsy.* In this case report,
we outline the diagnostic challenges encountered in a
patient presenting with rapidly progressive dementia
and the unusual symptom of cacosmia that required
multiple CSF collections to achieve the diagnosis of
probable CJD.

CASE PRESENTATION

We report the case of a 57-year-old right-handed
man who presented to our hospital with an §-month
history of episodic memory impairment, apathy,
mood decline, irritability and fluctuating cacosmia
not related to otolaryngological causes. He was oth-
erwise in good health, living independently with
his wife, and had an unremarkable medical history,
except for mild hypercholesterolemia. He had no
past history of corneal grafting, dura mater trans-
plantation, or pituitary growth hormone treatment,
and there was no family history of dementia or rapid
cognitive decline. The patient reported being a for-
mer smoker who had quit smoking a few years ago
and consumed alcohol socially in moderation. He
worked as a security guard. His family history was
negative for neurological diseases, except for his
maternal grandmother, who exhibited parkinsonian
symptoms late in life. Upon admission, the neurolog-
ical examination revealed disorientation to situation,
space, and towards people, a severe deficit in episodic
memory, significant impairment in selective atten-

tion, ideomotor apraxia, and dyscalculia. No signs
of pyramidal, extrapyramidal, cerebellar disfunctions
or myoclonus were observed. His Mini-Mental State
Examination (MMSE) was 11/30 and Global Clin-
ical Dementia Rating scale (CDR) 2 (sum of boxes
12). A neuropsychological evaluation revealed a cog-
nitive profile characterized by mixed dysfunction
(multiple domain amnesic) with severe impairment of
memory (z-score: —3.87), visuoperceptual (z-score:
-6.34), and executive functions (z-score: —3.34).
During hospitalizations, routine blood tests, onco-
marker screening, onconeural antibody tests, and
infectious disease tests were conducted, all yield-
ing negative results. Brain MRI diffusion-weighted
imaging (DWI) and fluid-attenuated inversion recov-
ery (FLAIR) sequences revealed high-intensity areas
in the temporal lobe, frontal lobe, parietal and
occipital lobe cortex, and caudate nucleus (Fig. 1),
raising suspicion of prion pathology.>® The EEG
was normal. A lumbar puncture was performed and
showed RBCs: 1 el/ul, (reference range < 10), WBCs:
lel/ul (reference range<5), Albumin: 23.6 mg/dl
(n.v 13.9-24.6) and CSF biomarker analysis was con-
ducted using Chemiluminensces assay (Lumipulse).
It revealed amyloid beta 42:471 pg/ml (reference
range > 599), tau: 606 pg/ml (reference range < 342),
and phospho-tau: 39.7 pg/ml (reference range < 56).
Most importantly, CSF testing for suspected imaging-
based CJD using RT-QuIC assay yielded a negative
result, not demonstrating the presence of pathogenic
prion protein in the CSE. Based on this data, par-
ticularly radiological findings, the patient did not
fulfill the criteria for early onset major neurocog-
nitive disorder (DSM V) due to Alzheimer’s and
concomitant suspected non Alzheimer’s pathologic
change with dementia (NYA-AA 2018)” because of
the persistent high suspicion of prion disease. Two
months after the initial evaluation, the patient was
readmitted to our hospital due to the onset of delu-
sions and hallucinations. For example, he was seen
talking while standing in front of the mirror, possi-
bly experiencing visual hallucinations. Additionally,
he reported visions of insects. Moreover, despite the
evidence of worsening global cognitive status during
the serial assessments conducted on the patient, no
additional neurological signs and symptoms emerged
that would meet the epidemiological criteria for prob-
able sCJD. A second EEG displayed a pattern of
periodic discharges with triphasic waves. Another
diagnostic lumbar puncture was performed and
showed RBC:s: 1 el/ul, (reference range < 10), WBCs:
lel/ul (reference range<5), Albumin: 22.8 mg/dl
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Fig. 1. Multiple Axial DWI sequences from the patient’s brain MRI demonstrate abnormal signal hyperintensity (arrows) at several cortical
locations (A, B, D) and in the caudate head on the diffusion-weighted sequence. (C) Less conspicuous signal hyperintensity is present at the
corresponding locations on the fluid-attenuated inversion recovery (FLAIR) sequences (E, F, G, H). Apparent diffusion coefficient (ADC)

corresponding sequences are shown in I, J, K and L.

(n.v 13.9-24.6). Biomarker analysis confirmed cere-
bral amyloidosis and detected an elevation in p-tau
levels compared to the previous examination but
still in normal range: amyloid beta 42:372 pg/ml
(reference range>599), tau: 681 pg/ml (reference
range < 342), and phosphotau: 52.10 pg/ml (refer-
ence range<56). Due to the persistent suspicion
of prion disease, RT-QuIC testing was repeated on
CSF and olfactory mucosa, and both tests yielded
conclusive results for CJD. In addition, genotyp-
ing of the PRNP gene using Sanger sequencing
did not reveal any pathogenic mutations. There-
fore, probable CJD was diagnosed based on CDC
criteria.*

DISCUSSION

The Center for Disease Control and Prevention
(CDC) outlines two diagnostic pathways* for prob-
able sCJD (Table 1). The first pathway includes a
neuropsychiatric disorder plus a positive RT-QuIC in
CSF or other tissues. The second pathway requires
three components: symptoms, supportive diagnos-
tic studies, and exclusion of alternative diagnoses.
The symptoms include rapidly progressive demen-
tia and two findings of myoclonus, visual/cerebellar
signs, pyramidal/extrapyramidal signs, and akinetic
mutism. MRI, EEG, and CSF studies are common
diagnostic modalities that help include and exclude a
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CDC Diagnostic Criteria for Creutzfeldt-Jacob Disease

DEFINITE sCJD

Progressive neurological syndrome AND

Neuropathologically OR

Immunocytochemically OR biochemically confirmed

PROBABLE sCJD

142 of I and typical MRI brain scan

OR 7+2 of II and typical EEG
OR /+2 of I and positive 14.3.3

OR Progressive neurological syndrome and positive CSF RT-quIC in CSF

or other tissues

POSSIBLE sCJD

1+2 of II and disease duration <2 years

Exclusion of other cause in complete diagnostic work up

SYMPTOMS

I Rapidly progressive cognitive impairment

I Myoclonus

Visual or cerebellar problems

Pyramidal or extrapyramidal features

Akinetic mutism

SUPPORTIVE TESTS

MRI High signal in caudate/putamen on MRI brain scan OR > 2
cortical regions on diffusion-weighted imaging or on FLAIR
EEG Periodic sharp waves complexes

wide range of differential diagnoses of neurological
diseases. In our case, the patient’s symptoms included
rapidly progressive dementia associated with cacos-
mia. While most dysosmias reflect dynamic elements
associated with degeneration of the olfactory epithe-
lium, significant dysosmia has never been reported in
CJD cases, despite being highly prevalent in multiple
neurodegenerative disorders including Parkinson’s
disease, Alzheimer’s disease (AD), Huntington’s
disease,®? and amyotrophic lateral sclerosis.'? While
a case of vCJD associated with anosmia has been
described,!! there has never been a reported case of
sCJD presenting with cacosmia. MRI is useful in the
evaluation of patients with rapid progressive demen-
tia, with 83% to 92% sensitivity and 87% to 95%
specificity for the diagnosis of sCJD.>% It has charac-
teristic findings of hyperintense signals on DWI and
FLAIR sequences, and T2-weighted images, most
commonly in the basal ganglia and thalamic area and
a cortical ribboning pattern of the cerebral cortex.
In our case, MRI exhibited characteristic findings
of sCJD: cortical ribbon pattern involving the tem-
poral lobe, frontal lobe, parietal lobe cortex, and an
intense signal of caudate nucleus on DWIand FLAIR
images decisively contributed to guiding our diag-
nostic suspicion.>® Our patient’s performed EEG at
the first evaluation and two months later. Although
historically the literature has defined abnormal EEG
patterns as being detected in approximately 88%

of CID patients,lz’13 current evidence indicates that
abnormal EEG patterns, such as periodic sharp com-
plexes attributed to CJD, offer less diagnostic value
due to their high false negative potential. Recent stud-
ies have reported periodic complexes in only 11% of
patients with probable sCJD and 22.5% of patients
with definite CJD. Moreover, it is important to note
that in the early stages of the disease, EEG findings
often present as nonspecific, characterized by gen-
eralized or focal delta theta slowing and a decrease
in reactivity. These early nonspecific changes high-
light the importance of integrating EEG with other
diagnostic modalities for a comprehensive assess-
ment of sCJD.!* The third diagnostic examination
was CSF assay. In the current case, despite elevated
tau levels, they did not surpass the threshold of tau
levels >1,150 pg/mL, which are associated with high
accuracy and specificity in the diagnosis of CJD.!316
However, we emphasize that cut-off values depend on
the measurement technique, and it is unclear whether
a total tau value of 606 pg/mL via Lumipulse would
exceed 1,150 pg/mL on the NPDPSC assay. More-
over, the presence of CSF amyloid positivity in the
absence of increased phospho-tau levels supported a
classification of A + T-N+. This profile is consistent
with AD pathology and concomitant suspected non-
Alzheimer’s pathological changes within the context
of the AD continuum.® RT-QuIC in CSF is consid-
ered the most sensitive and specific diagnostic test for
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sporadic sCID, with a test specificity of 100%.!7 In
terms of test sensitivity, the first-generation RT-QuIC
shows figures ranging from 73% to 89%, while the
second-generation RT-QulC demonstrates a sensitiv-
ity ranging from 92% to 97%.'7~2° Moreover, in one
preliminary study that included 31 patients with CJD,
RT-QuIC testing of olfactory epithelium obtained
from nasal brushings was less sensitive (91% versus
97%) and similarly specific (100%) when compared
with CSF testing.!” Diagnostic sensitivity is higher
in common sCJD molecular subtypes (e.g., MM1 and
MV1) and lower in less common subtypes (e.g., VV1,
MM2-C, and sFI), short duration of disease or slow
progressors.>!:22 Nonetheless, typical MRI findings
contributed to guiding our diagnostic suspicion after
having excluded other potential causes that could
result in cortical ribboning, such as autoimmune
encephalitis, hypoxic/anoxic brain injury, osmotic
demyelination, encephalitis, hepatic encephalopathy,
and hypoglycemic encephalopathy.?3-2* For this rea-
son, a second lumbar puncture and a nasal brush
with an RT-QuIC test were performed, and this time,
they both confirmed the diagnostic suspicion of CJD.
Historically, the reasons for the co-occurrence of
cerebral amyloidosis and CJD have been debated
in the literature.25-26 However, recent studies show
no correlation between variables known to affect
CJD pathology and those defining the pathological
spectrum of cerebral amyloidosis/AD pathology.?’-28
Therefore, an elevation in total tau and areduced amy-
loid beta 42 ratio should not deter from a diagnosis
of sCJID in the context of a positive MRI, particu-
larly considering that amyloid co-pathology can be
observed in sCJD and typically does not alter the
disease course. In conclusion, our patient received
a probable diagnosis of CJD using the former path-
way, due to the lack of clinical supporting findings
at the time of the initial evaluation. In particular,
our patient exhibited key clinical features of rapidly
progressive dementia and characteristic MRI find-
ings and later characteristic EEG findings too. These
features guided our diagnostic suspicion, despite
atypical clinical findings, particularly cacosmia, an
initial negative result on the CSF RT-QuIC test and the
presence of AD co-pathology. Furthermore, despite
the loss of the patient to follow-up after a few months,
other colleagues who evaluated the patient subse-
quently reported further clinical deterioration with
the onset of cerebellar problems and akinetic mutism.
Even though there is no effective treatment for sCJD,
obtaining an early diagnosis would provide clinical
and emotional support to patients and their families.
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