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Rapidlyprogressivedementia(RPD)

x No formal definition existsfor what constitutesa rapidly progressive
dementia(RPD)generallywe use theterm when dementiaoccursin
lessthan 1¢2 yearsfrom illnessonset, but more commonlyover weeks

to months.

X Prevalenceof RPD ira Tertiary caredementiareferral center: 2%

AGender: F=M
DEMOGRAFIGsAMean Age: 67,8 yrs + 11 (41-86)
ADisease duration: 6,4 mth + 5 Tagliapietra et al, JAD 2013

X Prion diseases are the prototypical causes of RPDé

é but reversible causes of RPD might mimic prion disease and
should always be considered in a differential diagnosis

At first; excludedelirium !!
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DSM5 criteria for delirium

A) Adisturbancein attention (i.e.,reducedability to direct, focus,sustain andshift
attention) andawarenesgreducedorientationto the environmen).

B) Thedisturbancedevelopsover a shorperiod of time (usuallyhours to afew days,
representsa changefrom baselineattention and awarenessandtendsto fluctuatein
severityduringthe courseof aday.

C) Anadditionaldisturbancen cognition(e.g.,memorydeficit, disorientation language
visuospatiahbility, or perception.

D) Thadisturbancesn CriteriaA and C ar@ot explainedoy another preexisting
established or evolvingneurocognitivedisorderand donot occurin the contextof a
severelyreducedlevelof arousal suchascoma.

E)Thereis evidencefrom the history, physicalexamination or laboratoryfindingsthat
the disturbances a direct physiologicatonsequencef anothermedicalcondition,
substanceantoxicationor withdrawal (i.e., due to alrugof abuseor to amedicatior), or
exposureto atoxin, orisdue to multipleetiologies
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Prion diseases are the

PrionProteifdii®totypical causes of RPD
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HumanPrion Diseases ;& AL
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Sporadic (80-85%) s

V Sporadic Creutzfeldiakob $CJD

V Sporadic Fatal InsomniaK)
V Variably Protease SensititRionopathy(VPSPr

Genetic(10-15%)
V Familial Creutzfelddakobfamiliare (fCJD
V Fatal Familial Insomnia (FFI)
V GerstmannStaussleiSheinkedisease (GSS)

Transmissibl€ 1%)
V latrogenic Creutzfelddakob
V New variant Creutzfeldiakob diseasenyCJD
V Kuru e
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Prions, the causative agents of transmissible spongiform encephalopathies, appear
to consist entirely oPrBPE 'y 2 NRSNJI & trichdsbiAsf&a SRS |
ubiquitous membrang, protein terme@rF.
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a seltpropagating state of a protein (the prion) that is biologically accessible but
rarely formed spontaneously

Prions replicate themselves by acting on th@nprionsubstrate protein

Prions spread to naive hosts and find new substrate pools for replication.
Prions also cause phenotypic changes in the host.

Replication can be maintained over multiple serial passages from one animal to
another

Prions are usually partially proteinase K (PK) resistant

Prions are usually insoluble in nonionic detergents
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...represents the key molecular event ofprion diseases I

s Stochastic eventin the sporadic forms

« induced by exogenPrP>¢in the iatrogenic or transmitted forms

« as consequence of mutatedPrP instability , in the familial forms
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Rerationshipbetween PrPgenotype determined by MV-polymorphism
at codon129, andtype 1 or 2PrP°

A

Codon 129 genotypes
and their prevalence in sCJD

B

Pairing of the 129 genotype
with PrP* type

C

PrP* types 1 and 2 with
their sites of cleavage

D

Immunoblot of PrP* types 1 and 2
without and with deglycosylation

by PNGase
fTypel Type2 Typel Type2
E MMMV)1 MM2
Vv1 M2
CJD and sFl phenotype
sCJD and sFl phenotypes W2

skl

(A) Diagrammatic representation of each of the three 129 genotypes (MM, MV, and VV) with their average relative prevalesdatypedl ofsCID

(B) PrPypel is associated with the 129MM genotype in about 95% of cases, whereas MV and VV genotypes are assodiaté@etypien2 in about 86% of
cases.

(C) Diagrammatic representation &rFctypes 1 and 2; each consists of an ardieaminal region (N) of different size that is proteasensitive and is digested
down to amino acid (AA) 82 in type 1 and to amino acid 97 in type 2 (arrows). The different cleavage site is thouglet teshé tf the different
conformation inPrP¢types 1 and 2.

(D) Types 1 and PrPchave distinct electrophoretic mobilities because of the different size of their respective pretesistant fragments.

(E) Both 129 genotype anBrPctypes are thought to act as determinants of the phenotypes of sporadic prion diseases that are commonly identified with
letters and numbers to indicate the associated genotype Rriéctype.
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Genetic forms (10-15%)

Mut. V210I- Italy
aa. 200:>2015
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CreutzfeldtJakob disease
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Periodic lateralized epileptiform discharges (PLEDSs)
in the right hemisphere, with some widespread

ST 20 ot AR e AT ARASR A TN A T (o e\ pnseman

e \\/\.’\fq/‘/\\ AN AAREAN SN N *—‘-v\ ey
A VN AAMAS A An AN A AN
ne ™ w\,\/’\ AN AP SIS AP A I ,.Nw
e __,,./-‘*-\_,../-4 \ s "\__,./J\..\/—“\__ ot /-”r\,\,/ -

M AN AT S ST TS AW W
e NW"‘w/./\-J“w”‘“"" ‘AQ:“““ oo —W*-M STy
pecy A~ -\/ o PPN P R o A
) JANAAN A A f\w/\/\h, 4\ N AN\~
ne -\ \‘,.A-—\ﬂ\;\:\ﬁ,\\ ’JM"V\ A Fos=edils A
5 eV ‘{”\’\\/\ﬁ‘\,}/ /-«\x\\f\/./\r
va AL DI AP g Deas® AP
R , ‘:’\ ) \/\/\// W Y
mre \,\(p}‘v\,ﬂ/—\v, \/w\,.\f /* W A P W\ ) AP
ANV e iy O N S e W e W
o oo, ¥ 4 M-/—\A/“\/\J\/—\-\d\/‘wﬁv\v/‘_’h/
A S et P i\ P A il it N o Ny
A M A A A A e A g
e /e i N

/“‘/
\.Z

o
o
o A —
o

e e L

Generalized periodic epileptiform discharges
(GPEDs)or periodic shawaves complexes

Diagnosis

FLAIR MRI showing bilateral
anterior basal ganglia high
signaing a SCIDVMM1 patient

mmetricalhighsignalinthepulvin
arnucleiofthethalamusghe

‘pulvinarsig®? 2 ¥ @I NA | y i

MRI

FLAIR MRI (row above) and DWI (row below) in a
sCJDVV11 patient. Note the much more prominent
FLAIRMRIshowingbilateralandsy signalhyperintensityin the cortical ribbon on DWI

c/w FLAIR images.
/ W5
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CreutzfeldtJakob disease
Diagnosisi

A comparisonof CSF Tau and 4343 protein in the diagnosis
of CreutzfeldtJakobdisease

HamlinC, Puoti G. Ber8. Neurology2012

Receiver operating characteristic (ROC) curves for Histogram of distribution of tau values (log) per 0.1 log unit
tau and 14-3-3 protein
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THT Fluorescence (rfu}

CreutzfeldtJakob disease

Diagnosis

Realtime quakinginducedconversion(RFQuIQ

This technique exploits the ability of PrPSc to induce PrPC to misfold in a cyclical fashion to form aggregates of
PrPSc fibrils. The formation of these aggregates is monitored in real time by their ability to bind a fluorescent dye,
namely thioflavin T
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Key Points

A CSF RT-QuIC is a highly sensitive and specific test for
sporadic Creutzfeldt-Jakob disease (sCJD).

A Itis not affected by age at onset of disease or PRNP
codon 129; however, it may be less sensitive in the rarer
forms of sCJD such as MM2 with cortical changes and
VV1.

A Of those patients who are negative for CSF RT-QuIC,
90% have an alternative positive diagnostic investigation,
such as CSF Tau or 14-3-3, the presence of cortical
ribboning and/or basal ganglia changes on MRI or
triphasic waves on electroencephalogram.

A The interpretation of CSF RT-QuIC is hampered by the
presence of elevated red cell counts (>1250 x 1076/L),
white cell counts (>10 x 10"6/L) and raised total protein
concentrations (>1 g/L).
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CreutzfeldtJakob disease
Diagnosis

Diagnostic criteria for surveillance of sporadic Creutzfeldt -Jakob disease
from 1 January 2017
Mackenzie anaill. Versonl. F1000Res. 2017;6:2053

1.1 DEFINITE:

Progressive neurological syndrome AND

Neuropathologically or immunohistochemically or biochemically confirmed
1.2 PROBABLE:

1.2.1 | + two of Il and typical electroencephalogram?®

OR 1.22 |+ two of Il and typical magnetic resonance imaging brain scan®
OR 1.23 |+ twoof Il and positive cerebrospinal fluid (CSF) 14-3-3
OR 1.2.4 Progressive neurological syndrome and positive real-time quaking-induced conversion in CSF or other tissues

1.3 POSSIBLE:
| + two of Il + duration <2 years

| Rapidly progressive cognitive impairment

[l A Myoclonus
B Visual or cerebellar problems
C Pyramidal or extrapyramidal features
D Akinetic mutism

“Generalised periodic complexes. "High signal in caudate/putamen on magnetic resonance imaging brain scan or at least two cortical regions
(temporal, parietal, occipital) on either diffusion-weighted imaging or fluid-attenuated inversion recovery.
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Sporadic prion diseasesClinical heterogeneity

Puoti Get al. LancetNeurology2012

Sporadic familial Variably protease-sensitive prionopathy ypes)
insomnia
MM2 (n=31) W (n=21) MV (n=9) MM (n=3)* Allgenotypes (n=33)
AGRA oo atonset (years) 46 (13, 24-74) 67(9, 48-77) 74 (5, 65-81) 78 (12, 64-87) 70(9, 48-87)
Durat pyration (months)t 24 (13,10-73) ] 18 (15, 10-60) 34 (25,7-73) 41(9,10-73) 24 (10,7-73) \
Preser Presentation
Cog  Cognitive decline 13/31 (42%) 12/21 (57%) 6/9 (67%) 0/3 18/33 (55%) %)
Ata  Ataxia 13/31(42%) 0/21 0/9 1/3 (33%) 1/33 (3%) %)
Psy( Insomnia 9/31(29%) %)
Viet Psychiatric 8/31 (26%) 14/21 (67%) 6/9 (67%) 1/3 (33%) 21/33 (64%) %)
Visual signs 7/31(23%)
Apt Dysautonomia 1/31 (3%) %)
Advar  aphasia - 1121 (52%) 1/9 (11%) 1/3 (33%) 13/33 (39%)
Cog  Parkinsonism = 2/21 (10%) 0/9 1/3 (33%) 3/33 (9%) %)
Ata Advanced stage %)
Py Cognitive decline 31/31(100%) 21/21(100%) 9/9 (100%) 3/3 (100%) 33/33 (100%) %)
Vig a2 22/31 (71%) 10/21 (48%) 2/9 (22%) 1/3 (33%) 13/33 (39%) 0
Insomnia 14/31 (45%) - - - -
Apt Psychiatric 14/31 (45%) 18/21 (86%) 6/9 (67%) 1/3 (33%) 25/33 (76%) )
Parl Visual signs 13/31 (42%) %)
Pyr: Pyramidal signs 9/31 (29%) - - - - %)
Myocl  Dysautonomia 6/31(19%) - - - - %)
EEGs¢ Aphasia - 12/21(57%) 1/9 (11%) 2/3(67%) 15/33 (45%)
CSF s Parkinsonism - 8/21 (38%) 3/9 (33%) 3/3 (100%) 14/33 (42%)
14 Myoclonus 32% (30) 12% (16) 22% (9)% 100% (2)% 22% (27)%
EEG sensitivity§ 7% (27) 0% (16) 25% (4) 50% (2) 9% (22)
TaU- or censitivitysq 13% (15) 37% (8) 0% (4) 50% (2) 21% (14)
MRISC iRl sensitivitys|| 8% (26)** 5% (20) 0% (9) 0% (2) 3% (31)
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Sporadic prion diseasesNeuropathological heterogeneity

sCJIMM 1+2
(PrPcco-occurrence

CONVEGNO SIN
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BSE andnvCJD

3F4-Ab

Variant CreutzfeldtJakob disease cases by year and country
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*MV at codon129 of the PRNP gene

Mackenzie . Creutz : evelopments
[versionl]. FlOO(ResearcIﬁ!Ol? 6: 2053
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Etiologiesof RPDs

Major diagnostic categories of patients with rapidly progressive dementia (efeDgd
to, versusevaluatedat the University of California, San Francisco (UCSF) rapidly
progressive dementia program over 13 years.

Referredg UCSH

The2rea %Té?%ﬂblogiesof RPDsaries
BT YT ongdementiacenters

e Sooradic Pri Evaluatedat UCSF
: . poradic Prion - Acquired
Pr|on2[5)(|)/soeases Diseases (N=622) prion%iseases

31% - 1%
»  Genetic Prion [
Diseases

23%

~ Non Sporadic Prion
Prion Diseases Diseases
44%

Potential Prion

diseases
27% Potential Prion
diseases
3%

Michael D.GeschwindContinuum 2016
CONVEGNO SIN CAMPANIA
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The breakdown oktiologiesof RPDsat Universityof California, San
Francisco, Memory anédgingCenter

PetersorRW et alNeurology®Clinic&ractice2012
Psychiatric diseases

toxic-metabolic

enchephalopathies cancer
Vascular Diseases Undetermined
2% \ | %

Infectious._————

Other
neurodegenerative

diseases
15%

18%had potentially treatable etiologies
(50% autoimmune, 13%achinfectious psychiatri¢ andcancey and 10%oxic-metabolig

CONVEGNO SIN CAMPANIA
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Cause®f RapidlyProgressiveDementiain a majortertiary
caredementiareferral center inSpain

BarcelonaCohort(n. 49)

Sala | et al. Alzheimer Dis Assoc Disord 2012

Other secondary Unknown AD
i 0]
dementias 6% 14%
19% . |

Vascular
dementia

Dementia with
Lewy bodies
10%

CONVEGNO SIN CAMPANIA
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Cause®f RapidlyProgressivdDementiain a majortertiary

caredementiareferral center inGreece
AthensCohort (n. 68)

Papageorgiou SG et al. Alzheimer Dis Assoc Disord 2009

REVERSIBLEAUSES

(NPH, infectious, autoimmung, AD
vasculitis, toxianetabolic) 21%
31%

FTD
18%
OTHER
DEGENER
DEMENTIAS

0
15% Prion diseases

15%
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US NationaPrion DiseasePathologySurveillanceCenter
(CWRU Cleveland, Ohio)

Xwhichtreatable disordersare mostcommonlymistakenfor CJD

1,106Patientsautopsied(aa. 20062009)

1754 prion Positive Cases

352 Negative Cases

148 Insufficienttissue

v ¥
71 (23%) with 233(77%) with
potentially incurableprion
treatable diagnosis diseasemimics Tauopathy, NOS
2%

ffuse Lewy body disease

Di
i i 204 Hereitary diffuse
Toxic/Metabolic FTLD 7 - leukoenchephalopaty with
. (6) 8% 4% spheroids
Infections 1% CBD 1%
(14)20% 1%

Unspecified degenerativié

Marchiafava Bighami diseade

4

Immuno

Superficial siderosi¥

Neoplasms

Mesial temporal sclerosis
2%

Jascu lar

Dementia
16%

Huntington disease
1%

Chitravas et al. Ann Neurol 2011
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Michael D.GeschwindContinuum 2016

RapidlyProgressivdbementia

ETIOLOGIC CATEGORY

-

Systemi¢Seizure

e
Vascular l Toxid Metabolic l Malignancy Neurodegenerative
Infectius Autoimmune latrogenic

B
MALIGN NEURODE
VAL i Limbic 0 Primarylymphomao U Priondiseases
MUtSITISIE 0 NMDA 0 Gliomatosiscerebri Y ! ¢ I KS Hised
Strategiclnfar 3 vGK@ntibodiesenc U LBD
Inflammatory ¢ Acutedemielinating u FTD
PrimaryCNSangi u CBS

Cerebralvenous
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V.ITAM.INS. VASCULAR

Strategicstroke
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V.ITAM.INS.

VASCULAR

M.D.GeschwindContinuum (Minneap Minn) 2016

MELAS

A 59-year-old woman developed confusion,
progressive aphasia, mutism, and fluctuations
of alertness over 2 weeks.

DWI MRI revealed abnormalities overlapping
with CJD (A), although the FLAIR MRI (B) with
white and gray matter hyperintensity was not
consistent with CJD. CSF showed normal cell
counts, negative PCR for herpes simplex virus,
elevated lactate (4.6 mmol/L), and increased
levels of 14-3-3 and tau protein (1300 pg/L),
both concerning for CJD . There were no
periodic sharp-wave complexes on EEG
recordings. MR spectroscopy revealed a lactate
signal indicative of mitochondriopathy and
genetic analysis confirmed the MELAS A3243G
mutation. The DWI (A) displays bitemporal
neocortical hyperintense signals. The FLAIR (B)
2 days after the initial MRI scan reveals newly
emerging symmetric lesions in the pulvinar
thalami. Magnetic resonance spectroscopy (C)
displays a strong lactate signal.

CONVEGNO SIN CAMPANIA
Napoli, 13 dicembre 2019



INFECTIOUS
Herpes simplexncephalitis
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https://www.sciencedirect.com/topics/medicine-and-dentistry/magnetic-resonance-imaging

vlTAMINS. INFECTIOUS

PML

ﬂ)gressive multifocal leukoencephalopathy associated with bormi
idiopathic CD4* T-cell lymphocytopenia

Dato C. et allnt. J. Neuroscj submitted

Atypical monofocalPML

BllateraIFLAIthperlntenseslgnalof parietalandoccipitallobe su beorticaland deep

white matter, extendingto the spleniumof the corpuscallosum temporallobe
thte matter, and theleft externalcapsulaSlighthypointensityof the sameareasy

T1W imagesyithout contrastenhancement

Atypical PML with cortical involvement

CONVEGNO SIN CAMPANIA
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V.I.-I-.A.M.I.N.S. TOXIC/METABOLIC
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V_I_-I-_A_I\/I_l_N_S_ TOXIC/METABOLIC

WERNICKéncephalopathy

Modified from Elefante A, Puoti G, SeneSarJRadiol 2012.
Classiclinicaltriad :

AOphtalmoplegianystagmus
AAtaxia

ARapidcognitvedeterioration + Consciousnessisturbance

\_ sCJD /\_ variantCJD /




V.. [ AMINS. TOXIC/METABOLIC

Extrapontine myelinolysis

2 months
after
onset

1 month
later

A 50-year-old man. Initial MRI 2 months after onset (A-D) showed symmetric bilateral striatal
FLAIR (A)/DWI (B) hyperintensities (A, B; white arrows) with corresponding hypointensities on
the ADC map suggesting restricted diffusion (C; black arrows). Bilateral globus pallidus
hyperintensities were present on T1-weighted images (D; green arrows). MRI 1 month later, 3
months after onset (E-H), showed resolution of the prior FLAIR (E), DWI (F), and ADC (G) map
abnormalities but no change in the globus pallidus T1 hyperintensities (H; green arrows).

. . . . CONVEGNO SIN CAMPANIA
M.D.GeschwindContinuum (Minneap Minn) 2016 Napoli, 13 dicembre 2019



V.. L AM.IN.S. TOXIC/METABOLIC

Hypoglycemic encephalopath

ADC map

Initial MRI (A-C) showed left frontal (white
arrows), left insular (red arrows), bilateral
medial occipital (blue arrows), and left caudate
(white arrowhead) FLAIR/DWI hyperintensity
with restricted diffusion, which is subtle but
definitely appreciable. Repeat MRI about 3
weeks later (D-F) showed possible reduced
FLAIR/DWI hyperintensity in the left caudate
head and medial occipital regions, and
possible increased right caudate FLAIR
hyperintensity and restricted diffusion (DYF;
white arrowheads). A third MRI 1 week later, 1
month after onset (G-1), revealed more intense
FLAIR/DWI insular (G, H; red arrows) and
frontal cortical hyperintensities (G, H; white
arrows) and possible restricted diffusion and
FLAIR hyperintensity still present in the
caudate heads (G, H; arrowheads). The
resolution of occipital cortical ribboning in such
a short time argued against a diagnosis of

Reprinted with permission from Rosenbloom MH, et al, Neurol Clin Pract. B 2015 American Sporadic Jakob-Creutheldt dms@\lo SIN CAMPANIA
Academy of Neurology. Napoli, 13 dicembre 2019




VITAMINS. AUTOIMMUNE

EmergingParadigmof CNSAntibody Disorders

Neuronallntracellular NeuronalCellSurfaceSynaptic Astrocytes Myelin Other BrainProteins
(ClassicdParaneoplastiy (Autoimmune)

' CANCERssociated UsuallyNOTcancerassociated | Not Cancer Not Cancer Not Cancer
(i.e. autoimmune)

CONVEGNO SIN CAMPANIA
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VITAMINS. AUTOIMMUNE

Diagnosis
" " . CeltbasedAssay Cultureddissociated
- (Hec293m expres&nownantigen hippocampaheurons
(Rat)

Healthy My s %f

Stainagainstrodent
brainslices -

INTRACELLULAR NEURONAL CERURFACE

CONVEGNO SIN CAMPANIA
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VITAMINS. AUTOIMMUNE

LimbicEncephalitis

Clinicalcriteria

U Phenotype(developpingover days weeks,.comonths):
A Cognitivedecline(memory problemg
A Psychiatri¢gbehavioralchange}
A Seizures

U Serum anti-neuronAbs

U CSFanti-neuronAbs mild pleiocytosisand hyperproteinorrachid}

U EEGdiffuse otemporalslowing epilepticactivity

U MR T2hyperintensity, T-atrophy

CONVEGNO SIN CAMPANIA
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VITAM.IN.S. AUTOIMMUNE

LimbicEncephalitis

Antibodiesand clinicalphenotypes

Anti-neuronalintracellularantigens
A Anti-Hu: classid..E.+cerebellarsyndrome
A Anti-Ma2: classid..E. +diencephalitis L PARANEOPLASTIC
A Anti-CV2 classid..E +chorea

Anti-neuronalcell surfaceantigens
A Anti-VGKCclassid_.E: MORVAN; CJD Like

A Anti-NMDAR classid_.E. ‘rainstemencephalitis IDIOPATIC
: : = d
A Anti AMPARrecurrentclassid_.E. PARASEOPLASTIC

A Anti-GABADbRCclassid_.E 4#prominentseizures

CONVEGNO SIN CAMPANIA
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VITAM.IN.S. AUTOIMMUNE

LimbicEncephalitis
Anti-neuronalintracellularantigens

Anti-Hu Anti-Ma2
Phenotype Phenotype
- L.E.+sometimesextralimbicinvolvement - male, <40Qyears
(paraneoplastiencephalomyelitiy - L.E. +#frequentbrainstemanddiencephale
- associatedvith lungmicrocitoma (>70%) involvement with narcolepsia SIAD,

weightincrease
- associatedvith testiculartumor

MRimagingof the braindemonstratesT 2FLAIRyperintensityand mild Axialslices FLAIReguenceyin patientswith limbic, diencephali¢
expansiorin the rightmedialtemporallobe (A), rightinsularcortex(not andmidbrainencephalitisassociatedvith anti-Ma antibodies
shown), andleft dorsalthalamus(not shown), without restricteddiffusion
(not shown) or postcontrastenhancemen{not shown). FDGPET of the
brain demonstratesa hypermetabolidocuswithin the rightmedial
temporallobe lesion(B). PET of the bodyemonstratesa hypermetabolic
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