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Case Definition For Possible & Probable sCJD

Possible sCJD
Dementia or Rapid Progressive Dementfia with at least 2 clinical signs:

Myoclonus (e.g.. twitches)

Cerebellar or visual symptoms (e.g., “drunken” walking, incoordination, depth misperception)

Pyramidal or exirapyramidal symptoms (e.g., weakness, fremors, Parkinson's disease like walking)
Akinetic mutism (lack of voluntary speech & movement)
Probable sCJD
Safisfies possible sCJD definition AND at least 1 of the following:
» 1.Periodic sharp wave complexes (PSWCs) on eleciroencephalogram (EEG) (looks at brain waves)
» 2. Elevated protein 14-3-3 in spinal fluid and disease duration < 2 years

» 3.Abnormal findings in basal ganalia or at least two cortical (e.g.. outside] regions on specific
sequences on brain MRI

Comparison of findings by Prion disease

B CDType o

Foatures CID =) ) Gss i
Mean oge atonset  60-T0 yrs 2By 0yrs 60yrs S0y1s
Durabion of iness 5 mos 14mos 6mos Syrs 14mos

decine, myo-  Early psychiatric symptoms,  Simiar 1o sCJD Cercbollarsigns Insomnia
foaturos clonus then cognitve docino
MRI fidings 60%-70% havo hypermtosity  Pusvnar sgn n 90% Basal ganglia & cortical Rarely abnormal  Nonspocifc
in basal gangiia o cortex hyperintensty

EEG findings PSWCs in 60%-70% PSWCs negative PSWCs in 75% arely positive
14-3-3 status Postive in 90% Postive in 50% Similar to sCJO Negative
Genelics. MM1 most common (70%) MM in 100% PRNP mutation P102L is most com-  D178N mutation

mon mutabon

Prion Diseases of Humans

Typical Features of sCJD by Subtype
(Polymorphism (129 codon) & Glycoform)

1. Sporadic Creutzfeldt-Jakob disease (sCJD) Sporadic Disease ‘
2. Sporadic Fatal Insomnia (sFl)
3 Variably Protease-sensitive Prionopathy (VPSPr)

4 Familial Creutzfeldt-Jakob disease (fCJD)
5. Fatal Familial Insomnia (FFI)

6 Stréiussl (GSS)

7. latrogenic Creutzfeldt-Jakob disease (iCJD) Acauked Disease ‘
5. Variant Creutzfeldt-Jakob disease (vCJD)

9. Kury

TABLE 1. Genetic subtypes of sCJD and typical features

<CI0 Subtype
Fashures MMMV [ Wz M2 Wt
Mean sge atonset  Tyrs B5yrs B0 yrs 67y aays
Dustonofiiness 4 mos 6mas 18mes 14 mos 21 mes
Pradominant dinicel Rapid cogniive docng  Progressive iaxiain Prommentatasia & Rapidly progressive do-  Paychialric changes,
features i myacinu absencacimyoc-  cogntive deckng menta wi myocknus  slowly progressive
fonus
MRl findings T0% MR hypesintensity 0% hyperinenstyin  T9% hyperinionsty  Corlieal hengesin  Frequent carial hypes.
nossdlgengiace  basalgangls, d5% i  inbasalgangia e 28%,rare basai imenahy rave basal
cortex thalormus pulvinar g0 gangia inveliemert  gangia involvement
EEG findings ingd% Simlarto V2 PGS in 4% E atve
14-3.3 siaus 95% posiive 80% positive Simiarto 1% positive Posilive in pearly ol
Percentage of sCJD 60%-T0% Aoprocmalety 16%  Approxmalsly 10%  Appraxemalely $%  Appranemalely 1%
cases




Supportive Tests for Prion Disease

Labs:
» Tau Protein - CSF
» 14-3-3 Protein - CSF

» Real Time-Quaking Induced Conversion (RT-QuIC) - CSF
Imaging:

» Magnetic Resonance Imaging (MRI)

» Electroencephalogram (EEG)

Supportive Lab Criteria

(sporadic, genetic, & iatrogenic CJ0)

Confirmatory Path Criteria

(sporadic, genetic, & iatrogenic CJ0)

> CSF-14-3-3 profein: (Mayo Clinic! » Diagnosis by standard neuropathological
> ELISA reported as elevated or above normal limits (>1.5 pa/mi) techniques
o
AND/OR
> Western blot (W) reporied posiive  (NPDPSC
f14:3-3 profein isthe only suppartive fest used In determining » Immunohistacytochemistry (HC)
classification, then duration of iliness must be < 2 years. AND/OR
> CSF=T-Tau (fofal-Tau) profein: Posifive (>1149 pa/ml
(x ) p ¢ Po/mll (NPDPSC) yestern biof (wB)
> CSF-RT-QuIC: Posifive (NPDPSC)
> EEG AND/OR
» Reported as “Iypical of or “consitent with" sporadic CJD » Presence of scrapie-associated fibrils from
ox biopsy or autopsy obtained brain fissue
» Presence of generdized bi-or iphasic “perodic sharp wave |
complexes” [PSWC); frequency =1-2 /s.
No time limit on duration of illness. Y
> MRI NPDPSC)

> High signal abnormalities in the basal ganglia (caudate nucleus  Genetic Testing - a blood test
and/or putamen) on diffusion-weighted imaging (DWI) or fllict
attenuated inversion recovery (FLAIR) (genefic CJD)

No time limit on duration of illness. The NPDPSC offers genetic testing af no costif there is @ 14

degree relative diognosed or confimed of CJD (any fype]
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Diseases that may have positive

14-3-3 and/or Tau protein CSF Test
Results

Herpes simplex & other viral encephalitides
Recent stroke

Subarachnoid hemorrhage

Hypoxic brain hemorrhage

Metabolic after
Glioblastoma

Carcinomatous meningitis from small-cell lung cancer

Paraneoplastic encephalopathy

Corticobasal degeneration

eal-Time Quaking Induced Conversion
(RT-QuIC)

Host PrPC = Normal Prion Protein = Prpsen
Infectious PrPSc = Abnormal Prion Protein = Prpres
PeP: prion protein

PrP<: normal prion protein (cxcellutar)
Prp%: disease causing protein {Sc=scrapie)

Soto C, Trends Biochem Sci
2006

CSF Protein Markers

(Tau protein & 14-3-3 protein)

» Non-specific for disease
» Elevated in presence of active neuron destruction due to any cause
» False positive due fo blood in the CSF
> Red or pink appearing CSF
> Yellow/Orange CSF (xanthochromia)
> RBC counts >500 cells per ul.
> WBC counts >10 cells per il
» Clinical correlation is required
> Positiveresults without clinical findings consistent with CJD are do not carry weight in the diagnosis of CJD
» Sensifivity: 14-3-3 > Tau; Specificity: Tau > 14-3-3;

L
Enhanced RT-QuIC (eQuIC)
Metalicbeads coated with ine
1583 anibody pecifc or P [~Fr =
Substrate (PrPe=n) # = Native PrP monomer

15B3-beads capture
seeds from complex
biological mixtures.

* e

PrPres Capture, Amplification of PrPes, &

Quantitative Analysis via Flourescence (ThT)




Plate-based fluorescence detection of prion-
seeded PrP Amyloid — RT-QuIC
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Potential mechanisms of substrate replacement effect

Difference between Generation | & Il RT-QuIC
11

Christina D. Orr( et al. mBio 2011; doi:10.112¢

Sensitivity and specificity of RT-QuIC, 14-3-3 & Tau testing
performed in RT-QuIC retrospective study of 294 patients

RT-QuIC (300 mM NaCl / rHaPrP - B90)

oo
44 postive Controls

o 14-3-3 fav  RI-QuIC  RI-QuIC

profein prolein (1* Gen) (2™ Gen)

. sensitvity I 92%

specificity
44 CSFCIDIM/M 12

28% 87% 99.2% 99.2%

(CSF (1CID) E200K 129-M
A4 CSFSCID)MNV 2

4 CSF(sSCID)V/V V2
h CSF (sCID)M/M(M/V) 1

44 CSF(CIDM/MI
e esescamymm -2
Negative Confrols/Non-CID

A universal prion protein subs
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Bank Vole prion protein?g

RT-QuIC detection of 28 types of prion seeds
from 5 different species using new BV rPrPe.,

substrate
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Bank Vole prion protein as the substrate

Animal
Classical Shoop Scrapie
Atypical Nord8 Sheep Scrapie
C-BSE Bovine
L-8SE Bovine
CWD Elk
CWD Deer
263K Hamster
Hyper Hamster
Drowsy Hamster

Chandier Mouse

od Mouse
Uninfacted Hamster

Western blot of products from RT-QuIC reactions

Antemortem diagnosis and confirmation of prion disease is in-sight!
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Diagnostic performance of 2"d generation

CSF RT-QUIC, 14-3-3, & T-Tau; prospective coh

CSF Samples from sCID Cases

RTQuIC 1433  RTQUIC 1433  RTQuC 1933

Disease

Prion diseases

Alzheimer's disease

Parkinson's disease

Sensmivity B9%  S4% BN 2% ee% 6%
Seecficty 9% 6% 100N BN 100w m
(n)] Prion Positive (n) | SporadicCID (n) | GeneticCJD (n) F',°"?°""tm')°r°| dementia
79 I 65 I 63 I 2 Pick's disease
RT-QuIC Amyotrophic lateral sclerosis
Dx Specificity (%) ‘ 100 ‘ 100 ‘ 100 Huntington's disease
Dx Sensitivity (%) 94 94.7 100 Spinocerebellar ataxia
1433
Dx Specificity (%) 20 20 20 Type 1
Dx Sensitivity (%) ‘ 791 ‘ 80.7 ‘ 100 Type 2
T-Tau > 1149 pg/ml Machado-Joseph disease
Dx Specificity (%) ‘ 733 i ‘ 733
Dx Sensitivity (%) 9 93 100

In the near future...
Less invasive procedures?e

Olfactory mucosa (OM) brushing procedure Olfactory mucosa (OM) brushing procedure

Normal

Gene
PRNP

APP
PS1
PS2
SNCA
PARKIN
TAU
TAU
sod1
hd

SCA1
SCA2
SCA3
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Point mutations & octapeptide
repeats

Point mutations

Point mutations

Point mutations

Point mutations

Point mutations

Point mutations

Point mutations, deletions
Point mutations
Polyglutamine expansions

Polyglutamine expansions

Polyglutamine expansions
Polyglutamine expansions

sCIDMV2 only

Prevalence of Neurodegenerative Diseases
in the United States in 2000.

The RT-QuIC test carries the potential as a definitive
diagnostic test for neurodegenerative diseases with
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Prusiner SB. N Engl J Med 2001;344:1516-1526.

Typical EEG findings for
sporadic Creutzfeldt-Jakob
disease (sCJD)

P dic sharp wave
complexes (PSWCs)
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Conditions that may mimic EEG

findings typical for sporadic CJD

MRI - “Cortical Ribboning™

» Alzheimer disease » Hyperammonemia

» Lewy body disease » Hyperparathyroidism

» Binswanger disease » Hypo- and hypernatremia

» AIDS dementia hypernatremia » Hypoglycemia

» Multiple cerebral abscesses » Hepatic encephalopathy Axial ADC
» MELAS syndrome » Baclofen, mianserin, metrizamide

» Post-anoxic encephalopathy and lithium toxicity

The presence of periodic sharp-wave complexes (PSWCs) is reported to have a sensitivity of 7% Axial T2
and a specificity of 86% for sCJD, the remaining cases being noted to have only nonspecific slow-
wave abnormdiifies.

A) Normal FLAIR image; Thalamus Brain MRI, FLAIR

. . . + Isointense or slightly hypointense relative to the putamen
Normal MRI of the Brain; Structures and Findings o

o . - B) Pulvinar sign of vCJD; FLAIR image
Suggestive of Prion Disease . Marked, symmetrical hyperintensity of the pulvinar (posterior) thalamic nuclei

C) “Hockey-stick” sign of vCJD -FLAIR image
Head of caudate - Symmetrical pulvinar and dorsomedial thalamic nuclear hyperintensity
This ion gives a ic *hockey-stick”
In a study of 98 Confirmed vCJD cases, the sign was present in 93% of cases by FLAIR imaging

Hyperintensity of the

The putmen, external
capsule, internal capsule,
caudate hyperintensities
might be seen in sCJD
osterior thalami (the
fe " or "hockey
n) is hig
specific for v€JD.
In sCJD, cortical
ribboning is frequently Thalamus
seen, this is not typical A Tholamus

Gl Donald A. Collie et al. AINR Am J Neuroradiol 2003;24:1560-1569 ;

©2003 by American Society of Neuroradiology

Conditions with thalamic hyperintensity Normal sCJDMM1 sCJDMM2
on MRI Microscopic View of the Cerebral Cortex

>

Causes of thalamic high signal (involving 8. Causes of pulvinar and dorsomedial
whole thalamus or other thalamic nuclei nuclear group hyperintensity
except pulvinar)

Benign intracranial hypertension (BIH)
Cat-scratch disease

Carbon monoxide poisoning

Japanese Nipositu encephalitis

Alpers syndrome

Wernicke encephalopathy

Post-infectious encephalitis

Bi-thalamic glioma

Thala infarction




