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Abstract
Background and Objectives
Sporadic Creutzfeldt-Jakob disease (sCJD) is the most common form of human prion disease
and typically occurs in middle to late life. sCJD in early adulthood is extremely uncommon. The
purpose of this report is to raise awareness of cases of sCJD in young patients that are not
associated with a genetic mutation or acquired prion disease risk factors.

Methods
We describe the clinical presentation, diagnostic workup, and postmortem examination of a 22-
year-old man with sCJD.

Results
The patient presented with a rapidly progressive neurocognitive disorder consisting of early and
prominent psychiatric symptoms. CSF real-time quaking-induced conversion (RT-QuIC) was
indeterminate, and brain MRI was suggestive of prion disease. Neuropathologic examination
and the absence of a genetic mutation and acquired prion disease risk factors resulted in a final
diagnosis of sCJD.

Conclusion
Although extremely rare, sCJD can occur in young people and should be considered in the
setting of rapidly progressive neuropsychiatric conditions. Postmortem examination is required
to diagnose the type of prion disease and remains important to surveil for known and po-
tentially novel acquired prion diseases.
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The human prion disease, Creutzfeldt-Jakob disease (CJD),
can occur in 3 forms: sporadic, genetic, and acquired. Sporadic
CJD (sCJD), the most common form, represents approxi-
mately 85% of cases, with a median age at death of 67 years.1

CJD in persons <30 years of age is very rare and usually the
result of an exogenous exposure or genetic mutation.1 We
describe a person with sCJD who died at age 22 years.

The patient was a right-handed man who had symptom onset
in July 2018 when he was 21 years and 4 months of age. He
had no family history of neurodegenerative disease, no travel
outside of the United States, and an unremarkable medical
history that was absent of neuropsychiatric disorders and re-
ceipt of tissue transplants, blood transfusions, and cadaver-
derived pituitary hormones. The only surgery he underwent
was arthroscopic surgery of the knee approximately 7 years
prior to symptom onset. The patient was not a hunter, and
according to family members only consumed venison on 1 or
2 occasions, from deer harvested from an area where chronic
wasting disease has not been found.

Initially, coworkers noticed that the patient’s affect was un-
characteristically flat. Two months later, he started having
memory problems and apraxia, and he became agitated and
depressed. Shortly thereafter, he became paranoid that cars
were following him, and 6 months following symptom onset,
his gait became unsteady and bradykinetic. He developed
significant insomnia, as well as parasomnias, new-onset hy-
pertension, cold intolerance, and occasional myoclonus of the
extremities. He became combative with caregiving tasks and

would not allow physical examination. Limited examination 7
months after symptom onset demonstrated perseverative
motor behaviors, ataxic and bradykinetic gait, spontaneous
levitation of the left arm, mild bilateral upper extremity po-
sitional tremors, and a Medical Research Council Prion Rat-
ing Scale score of 7/20.2 The following month he developed
double incontinence and dysphagia. Death occurred approx-
imately 11 months after symptom onset.

A diagnostic workup for reversible etiologies was unrevealing.
Brain MRI performed 3 months after onset demonstrated
asymmetric hyperintensity in most cortical areas and bilateral
caudate nuclei on diffusion-weighted imaging (Figure 1). An
EEG completed 4 months after symptom onset demonstrated
slowing and sharp wave forms. CSF analyses conducted at the
National Prion Disease Pathology Surveillance Center
(NPDPSC) 4 months following symptom onset revealed el-
evated 14-3-3 protein, total tau level of 7,817 pg/mL, and an
indeterminate real-time quaking-induced conversion (RT-
QuIC) result.3 RT-QuIC analyses did not meet the threshold
for a positive result but consistently revealed abnormal prion
protein seeding activity on 2 separate diagnostic runs.

Neuropathologic analyses were performed at the NPDPSC.
Immunohistology and histologic analyses demonstrated fea-
tures consistent with the VV1 subtype of sCJD (Figure 2).4

Prion protein gene (PRNP) analyses demonstrated no path-
ogenic mutations as well as valine homozygosity at codon 129.
Western blot analyses confirmed the presence of type 1 prion
protein.

Figure 1 Brain MRI 3 Months After Symptom Onset

Hyperintensity is seen in most cortices and bi-
lateral caudate heads on diffusion-weighted im-
aging (A) and fluid-attenuated inversion recovery
(B) sequences. Attenuation of the signal is noted
in some cortical areas on apparent diffusion co-
efficient (C).

Glossary
CJD = Creutzfeldt-Jakob disease; NPDPSC = National Prion Disease Pathology Surveillance Center; RT-QuIC = real-time
quaking-induced conversion; sCJD = sporadic Creutzfeldt-Jakob disease.
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The absence of known acquired prion disease risk factors in
this very young patient is noteworthy, and the results of
analyses performed at the NPDPSC offer confidence that this
patient had a nongenetic, sporadic prion disease. Although the
etiology of sporadic prion disease is unknown, possible ex-
planations include posttranslational modification of the nor-
mal prion protein or somatic mutations. The indeterminate
RT-QuIC result is consistent with a previous finding of lower
diagnostic sensitivity of this assay for the VV1 sCJD subtype.3

Patients with prion disease of this subtype represent a small
percentage of sporadic prion disease cases (;2% of NPDPSC
cases). They tend to be younger than patients with prion
disease as a whole (Table),4 but the authors are aware of only
1 VV1 case reported worldwide in a patient who was younger
(19 years at onset) than the patient in this report; an addi-
tional case reported, also in a patient 19 years of age at onset, is
believed to be a duplicate.5-7

In recent years, concerns have been raised about the pos-
sibility of transmission of chronic wasting disease, a prion

disease of cervids, to humans. Human patients with prion
disease in the <30 years age group, while unusual, continue
to be an important sentinel for acquired prion disease.
Therefore, it is important for physicians to consider the
possibility of prion disease in young patients and to take
advantage of the diagnostic services provided by NPDPSC
(cjdsurveillance.com) and other international prion dis-
ease surveillance centers, especially their autopsy co-
ordination programs. It also remains crucial to determine
the presence of known or possibly new risk factors for
acquired disease, including possible exposure to chronic
wasting disease.
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Figure 2 Histopathology

Hematoxylin & eosin (A and C) and immunohistochemistry (B
and D) of prion protein. (A and C) Spongiform degeneration
with medium size; vacuoles (arrow). (B and D) Faint PrP
immunostainingwith synaptic pattern. Antibody: 3F4; size bar:
100 μm.

Table Features of Sporadic Creutzfeldt-Jakob Disease (sCJD) VV1 Compared to Other Prion Diseases4,5

Prion disease type
Mean age at
symptom onset, y Mean duration, mo

Neuropathologic
florid plaques

Initial clinical
presentation

sCJD (VV1 subtype) 44 21 No Cognitive and personality changes

sCJD (MM1 subtype)a 65.5 3.9 No Cognitive changes and ataxia

Variant CJDb 26.5 14 Yes Psychiatric and sensory symptoms

a Most common sCJD subtype (>60% of sCJD cases).
b Acquired zoonotic prion disease due to eating meat contaminated with bovine spongiform encephalopathy.
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False-positive pulvinar sign on MRI in sporadic Creutzfeldt-Jakob disease. Neurology.
2004;62(7):1235-1236.

7. Corato M, Cereda C, Cova E, Ferrarese C, Ceroni M. Young-onset CJD: age and
disease phenotype in variant and sporadic forms. Funct Neurol. 2006;21(4):
211-215.

Appendix Authors

Name Location Contribution

Brian
Stephen
Appleby, MD

National Prion Disease
Pathology Surveillance
Center, Case Western
Reserve University,
Cleveland, OH

Drafting/revision of the
manuscript for content,
includingmedical writing for
content; Major role in the
acquisition of data; Study
concept or design; Analysis
or interpretation of data

Ryan
Maddox, PhD

Division of High-
Consequence Pathogens
and Pathology, National
Center for Emerging and
Zoonotic Infectious
Diseases, Centers for
Disease Control and
Prevention, Atlanta, GA

Drafting/revision of the
manuscript for content,
includingmedical writing for
content; Study concept or
design; Analysis or
interpretation of data

Lawrence B.
Schonberger,
MD

Division of High-
Consequence Pathogens
and Pathology, National
Center for Emerging and
Zoonotic Infectious
Diseases, Centers for
Disease Control and
Prevention, Atlanta, GA

Drafting/revision of the
manuscript for content,
includingmedical writing for
content; Study concept or
design

Ignazio Cali,
PhD

National Prion Disease
Pathology Surveillance
Center, Case Western
Reserve University,
Cleveland, OH

Drafting/revision of the
manuscript for content,
includingmedical writing for
content; Analysis or
interpretation of data

Appendix (continued)

Name Location Contribution

Teresa
Hammett,
MPH

Division of High-
Consequence Pathogens
and Pathology, National
Center for Emerging and
Zoonotic Infectious
Diseases, Centers for
Disease Control and
Prevention, Atlanta, GA

Drafting/revision of the
manuscript for content,
includingmedical writing for
content

Mark Cohen,
MD

National Prion Disease
Pathology Surveillance
Center, Case Western
Reserve University,
Cleveland, OH

Drafting/revision of the
manuscript for content,
includingmedical writing for
content; Major role in the
acquisition of data; Analysis
or interpretation of data

Ermias Belay,
MD

Division of High-
Consequence Pathogens
and Pathology, National
Center for Emerging and
Zoonotic Infectious
Diseases, Centers for
Disease Control and
Prevention, Atlanta, GA

Drafting/revision of the
manuscript for content,
includingmedical writing for
content

Share Your Artistic Expressions in Neurology ‘Visions’

AAN members are urged to submit medically or scientifically related artistic images, such as photographs, photomicrographs,
and paintings, to the “Visions” section of Neurology®. These images are creative in nature, rather than the medically instructive
images published in the NeuroImages section. The image or series of up to six images may be black and white or color and
must fit into one published journal page. Accompanying description should be 100 words or less; the title should be a maximum
of 140 characters including spaces and punctuation.

Please access the Author Center at NPub.org/authors for full submission information.

816 Neurology | Volume 97, Number 17 | October 26, 2021 Neurology.org/N

Copyright © 2021 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

https://n.neurology.org/lookup/doi/10.1212/WNL.0000000000012737
http://neurology.org/n

