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A 66-year-old woman was admitted to hospital with an 8-month
history of progressive expressive language difficulties accompanied
by more global functional decline. Over this time period, she had
also developed memory difficulties and reported recently forget-
ting having put food in the oven until her smoke detectors were
triggered. She additionally endorsed fragmented sleep, rapid invol-
untary contractions in the upper extremities that caused her to
drop objects, and weight loss of 20-30 pounds. She had enlisted
a food delivery service, as well as a personal care worker who
now assisted her with activities of daily living. Her past medical
history was notable for infectious encephalitis as a child as well
as severe scoliosis without previous surgical intervention, resulting
in predominantly wheelchair use for mobility.

On neurologic examination she scored 11/30 on the Montreal
Cognitive Assessment (MoCA), compatible with dementia. She
had evidence of expressive aphasia, ideomotor apraxia as well as
stimulus-sensitive myoclonus. Despite appearing cachectic, she
had full power. Spasticity was elicited in bilateral lower extremities,
and Babinski sign was present bilaterally, potentially related to pre-
vious history of infectious encephalitis or severe scoliosis. There
was no definite loss of sensation to pinprick or vibration, nor
was there incoordination.

Magnetic resonance imaging (MRI) of the brain revealed bilat-
eral signal abnormality of the cerebral cortices with peri-rolandic
sparing, which was most evident on diffusion-weighted imaging
(Figure 1). No signal abnormality of the basal ganglia or thalami
was observed. Initial electroencephalogram (EEG) showed left
temporal sharply contoured slowing, without definite spikes.
Routine bloodwork for toxic, metabolic, and infectious causes of
her symptoms was unremarkable. Based on her clinico-radio-
graphic presentation, there was a high index of suspicion for
Creutzfeldt-Jakob disease (CJD). For this reason, cerebrospinal
fluid (CSF) was submitted to the National Microbiology
Laboratory (NML) for prion disease testing including endpoint

quaking-induced conversion (EP-QuIC), which returned negative.
Testing for 14-3-3 and total tau was also within normal limits.

Over the next 4 weeks, repeated brain MRIs showed no signifi-
cant change in signal abnormalities. Repeat EEG showed abundant
left temporal spikes, although no seizures were captured. No later-
alized periodic discharges were observed. Given the negative CSF
testing for prion disease and abundant temporal lobe spikes,
expanded investigations including neural antibody testing for pos-
sible autoimmune encephalitis were performed. This was
unremarkable outside of isolated weak positivity for anti-
leucine-rich glioma-inactivated 1 by cell-based assay, without cor-
roborative staining on tissue indirect immunofluorescence that
raised the possibility of a false-positive/clinically irrelevant result.
The patient had no clinical improvement after an empiric 5-day
trial of methylprednisone 1 g intravenous daily, further reducing
the likelihood of an antibody-mediated encephalitis. Given the
high index of suspicion for CJD, CSF was re-collected and again
submitted to the NML 4 weeks after initial CSF submission; while
testing for 14-3-3 and total tau was again within normal limits,
repeat EP-QulIC was positive. Genetic testing for CJD performed
at the NML revealed no PRNP mutations, with the heterozygous
methionine/valine (MV) genotype at codon 129. The patient
was informed that her CSF testing was compatible with CJD.
No further testing for alternative diagnoses was performed, and
the patient was transferred to hospice care. She died 2 months later,
and neuropathologic examination revealed vacuolar changes and
scrapie-associated prion protein (PrP5) deposition that was con-
firmatory of sporadic CJD (Figure 2).

Sporadic CJD is a fatal neurologic disease that is characterized
by the misfolding of normal prion protein. The diagnostic gold
standard is detection of PrP% by neuropathologic examination,
which is required for a diagnosis of definite sporadic CJD by
Centers for Disease Control and Prevention (CDC) diagnostic
criteria.! However, real-time quaking-induced conversion (RT-
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Figure 1: Cortical diffusion restriction with
peri-rolandic sparing typical of Creutzfeldt-
Jakob disease. Axial diffusion-weighted imag-
ing reveals bilateral cortical hyperintensities
(A, B) with peri-rolandic sparing (B, arrows), typ-
ical of CJD. Corresponding hypointensities on
apparent diffusion coefficient map confirmed
true diffusion restriction (not shown).
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Figure 2: Neuropathologic findings typical of . * .
Creutzfeldt-Jakob disease. Samples from the e L]
left temporal neocortex reveal patchy spongi- @ 21D
form change with select vacuoles abutting cort- ® ~ &
ical neurons (A, arrowheads) (hematoxylin and Y @ ®
eosin, scale bar=50um). Immunoperoxidase & M ’
preparations confirm the presence of fine punc- b A
tate and larger granular collections of abnormal S -
prion proteins (B) (anti-PrPS¢, ECM Biosciences, ® .
Versailles, Kentucky, scale bar =50 um). L LY

QuIC) is a recently developed prion-specific assay that can be per-
formed antemortem using CSF and has high clinical sensitivity and
specificity for CJD.? Its diagnostic value is reflected in the CDC
diagnostic criteria, which permit a diagnosis of probable sporadic
CJD to be made if a patient has any neuropsychiatric disorder plus
a positive RT-QuIC result in CSF. The EP-QuIC assay in use in
Canada is similar to that of RT-QuIC, with a comparably high
reported clinical sensitivity and specificity of 96% and 99%, respec-
tively, for CJD in a study of prospectively acquired CSF samples.’
Of particular relevance to our case is the high clinical sensitivity
(i.e., low false-negative rate) of EP-QuIC. In the aforementioned
study, only three false-negatives under current assay conditions
were identified out of 623 submitted samples.’> While false-negative
EP-QuIC results are rare, they can have profound implications on
patient care; they may result in excessive additional tests, incorrect
alternative diagnoses, and inaccurate prognostication resulting in
undue stress to patients and caregivers.

Given the substantial impact a negative EP-QuIC result can
have on patient diagnosis and management, placing this test result
in the context of the clinical presentation is of particular impor-
tance. Our patient had rapidly progressive dementia along with dif-
fuse cortical restricted diffusion that exhibited peri-rolandic
sparing, which is highly suggestive of CJD.** Her initial negative
EP-QuIC, alongside the absence of typical EEG findings® and an
equivocal neural antibody result of unclear clinical relevance,’”
reduced the level of certainty in the diagnosis of CJD, although
it remained a leading consideration. We hypothesized that repeat
CSF testing after 4 weeks could increase the likelihood of a positive
EP-QuIC result if the diagnosis was CJD, due to the expected
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progression of prion burden over time. While the value of repeat
RT-QuIC testing in the diagnosis of CJD after an inconclusive
result has previously been described,® to our knowledge there
are no previous reports demonstrating the value of repeat EP-
QuIC testing in patients with an initial negative result. The findings
of our case suggest that repeat EP-QuIC testing should be consid-
ered in patients with an initial negative result if there remains a
high index of suspicion for CJD, and may help to ensure accurate
patient diagnosis.
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