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Learning Objectives
1. Discuss the diagnostic value of 

cerebrospinal fluid biomarkers 
for prion diseases, including why 
most patients with cerebrospinal 
fluid 14-3-3 protein do not have 
prion disease.

2. Describe anatomic variability in 
the histopathological hallmarks 
of prion disease.

3. Find reliable information 
regarding proper handling of 
potentially prion positive 
biomaterials



Accomplishing our learning objectives

1. Helping the Doctors

2. Prions under glass

1. Horses 

2. Zebras (or, plaques I have known)

3. Unicorns (knowing our limitations)

3. When Prions escape







Helping the Doctors I: Our Man in Milan



Helping the Doctors II: CSF testing for prion disease

Prior probability at NPDPSC has 
doubled over the last decade (good)

RT-QuIC is nearly/ 
may be 100% specific (good)

14-3-3 still sucks, and
clinicians still love it (bad)

https://seeing-theory.brown.edu/bayesian-inference/index.html



Healthy

CSF

Unhealthy

CSF



VM CASE (HORSES)

76-year-old man with progressive behavioral, 
cognitive, and visual dysfunction.
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Classic (MM/V1) CJD shows fine vacuolation involving all 
cortical layers, with relative sparing of the hippocampus



Ataxic (VV2) CJD shows deep laminar cortical vacuolation with 
marked striatal and cerebellar degeneration



VM CASE 2 (ZEBRAS)

58-year-old man with alcohol and drug 
abuse, two years of dizziness initiated by 
motion, and recent memory difficulties.



Sporadic CJD demonstrates heterozygote advantage 
with respect to the codon 129 polymorphism

Disease 
subtype

Relative 
frequency

Mean survival

MM1 65% 4 months

VV2 15% 6.5 months

MV2 10% 17 months



36-year-old woman with >5 years of brainstem and cerebellar dysfunction, 
now with cognitive decline. Father died from spinocerebellar ataxia.



Kim MO, Takada LT, Wong K, Forner SA, Geschwind MD. 
Genetic PrP Prion Diseases.

Cold Spring Harb Perspect Biol. 2018;10(5):a033134.



GSS sCJD-MV2GSS



27-year-old consumer of “Vintage British Beef” 
with 14 months of cognitive decline

Thalamus



VM CASE 3 (UNICORNS)

33-year-old man who developed anxiety 
followed by double vision, gait difficulties, 
nocturnal panic attacks with trouble sleeping, 
memory problems, dysphagia, and myoclonus.



“A physician has got to know his limitations”
--Dr. C. Eastwood

• Insomnia is not a defining 
feature of Fatal Insomnia

• MRI & EEG can be normal

• RT-QuIC is often negative

• Brain biopsy will be 
negative

• Autopsy will be negative if 
thalamus and medulla not 
examined

• Polysomnography may 
support the diagnosis

• PrP IHC may be positive 
in the medial temporal 
lobe

• Western blot is often 
diagnostic



No iatrogenic CJD cases associated 
with exposure to the CJD agent from 
surfaces such as floors, walls, or 
countertops have been identified

When Prions escape – WTF do I do now?



Give me one good reason I shouldn’t freak out, 
and not just that it hasn’t been reported

Supattapone S. Cofactor molecules: Essential partners for 
infectious prions. Prog Mol Biol Transl Sci. 2020;175:53-75.



Not good enough. How about some human data 
that I can share with my laboratory personnel?

Raymond GJ, Race B, Orrú CD, et al. Transmission of CJD 
from nasal brushings but not spinal fluid or RT-QuIC
product. Ann Clin Transl Neurol. 2020;7(6):932-944. 



https://www.gov.uk/government/publications/guidance-from-the-
acdp-tse-risk-management-subgroup-formerly-tse-working-group



1. Helping the Doctors

2. Prions under glass

1. Horses 

2. Zebras (or, plaques I have known)

3. Unicorns (knowing our limitations)

3.When Prions escape

Are we there yet?


