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Disturbi del linguaggio

* Malattia di Alzheimer
 Afasie Primarie Progressive




Alzheimer's disease

DSM-5 Causative AD genetic mutation

- Memory and learning decline plus one other
cognitive domain

radual cognitive d

- No evidence of mixed aetiology (absence of other
neurodegenerative or cerebrovascular disease or
other condition contributing to cognitive decline)

IWG-2 Episodic memory impairment and one of t
following:
- Decr = -tau or T-tau in CSF
- Increased tracer retention on amyloid PET

- Autosomal dominant mutation

Exclusions include cerebrovascular disease and

signs and symptoms of DLB




Evoluzione temporale dei markers
di malattia nella M. di Alzheimer
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Advancing research diagnostic criteria for Alzheimer’s
disease: the IWG-2 criteria
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Marie Sarazin, Stéphane Epetbaum. Leonardo C de Souza. Brung Vellas, Pieter | Visser Lon Schneder, Yaakov Stam, Philip Scheltens,

jeffrey L Cummungs

A Specific clinical phenotype

Presence of an early and significant episodic memory impairment (isolated or
associated with other cognitive or behavioural changes that are suggestive of a mild

~cognitive-impairment orof adementia-syndrome}-that-includesthe following

eatures:

» Gradual and progressive change in memory function reported by patient or
informant over more than 6 months

« Objective evidence of an amnestic syndrome of the hippocampal type,* based on
significantly impaired performance on an episodic memory test with established

specificity for AD, such as cued recall with control of encoding test
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A Specific clinical phenotype

Presence of an early and significant episodic memory impairment|(isolated or

associated with other cognitive or behavioural changes that are suggestive of a mild

cognitive impairment or of a dementia syndrome) that includes the following

features:

« Gradual and progressive change in memory function reported by patient or
informant over more than 6 months

« Objective evidence of an amnestic syndrome of the hippocampal type,* based on
significantly impaired performance on an episodic memory test with established
specificity for AD, such as cued recall with control of encoding test




Aree corticali coinvolte nel funzionamento
della memoria a lungo termine dichiarativa

Lobi frontali
1

Encodlng elaborativo

Retrieval strategico

Aree sensoriali associative
dei lobi parietale, temporale Aree mesio-temporali
e occipitale

:




Deficit di
codifica e/o di
richiamo
strategico

Consolidamento
deficitario della
traccia mnesica

Nessun (o scarso) miglioramento Miglioramento significativo (o
dalla disponibilita di facilitazioni anche normalizzazione) dalla
di richiamo anche dopo aver disponibilita di facilitazioni di
controllato per i processi di richiamo dopo aver controllato
codifica per i processi di codifica
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Speaking in Alzheimer’s disease, is
that an early sign? Importance of
changes in language abilities in
Alzheimer's disease
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Temporal analysis of spontanecus speech
Temporal analysis of speech,

oral reacing task
Spoken task: speech-based detection

Automatic spontaneous speech analysis

Mid AD and CTRL diler n speach tempo and
hesstaton rabio

Destinguishes moderate AD and CTRL Best two
parameters: speech tempo and articulation tempo

Might be a good method for detecting aarty AD

Dsstingusshes Detween AD and CTRL

MNo data

CTHRL ana MC: 80%
MCi and AD: 87%
No data
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Temporal parameters of spontaneous speech in Alzheimer’s disease
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phonemes [ sec
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Phonetics and phonology
Temporal analysis of spontanecus speech

Temporal analysis of speech,

oral reacing task
Spoken task. speech-Dased detecton

Automatic spontanecus speech analysis
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Mid AD and CTRL difler n speech termpo and
hesstaton ratio

Destinqueshes moderate AD and CTHRL Best two
parameters: speech tempo and ariculation tempo

Might be a good method for detecting eanty AD

Destinquashes between AD and CTRL

MNo data

CTRL and MCL: 80%
MCI and AD: 87%
No data




wrnaensl Taarwnal o Spocoke-l onpaspe Patisiegy. D010, | 201 % W i“fm

Temporal parameters of spontaneous speech in Alzheimer’s disease
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Figure 1. Signal and spectrogram of a control subject (Top) and an AD subject (Bottom)

during spontaneous speech (pitch in blue. mtensity m vellow)
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Oral reading fluency analysis in patients with Alzheimer disease
and asymptomatic control subjects

F. Martinez-Sanchez**, J.J.G. Meilan®, J. Garcia-Sevilla®, J. Carro®, J.M. Arana®
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Meturement

Descraption

Duration

MNumber of pauses
Pause proportion
Phonation time
Phonation

proportion
Speech rate

Articulatbon rate

Total duration of reading task
including pauwses |seconds)
Mumber of ntersyllabic pauses
=250 ms (n)

Pause time compared to total
readng time (%)

Intra- and ntersyllabic nucler
times without pauses (seconds)
Phonation time compared to
total reading time (%)

Mumber of syllables/total
reading ime without pauses
isyllables/ second)

Mumber of syllables/phonaton
time without pauses
isyllables/ second)

Table 1 Demographic information, descriptive statistics, and comparison of means of study variables between both groups.

Dependent variables t P
Alzheimer (TD) Control (TD)

Age BO.17 (7.43) 76.31 (12.25) 1.69 096

Years of education 7.37 (4.78) 9.42 (4.65) —1.64 .105

MMSE 16.29 (7.42) 26.21 (3.80) 6.78 000

Reading fluency
Duration 76.61 (48.96) 46.02 (21.08) —-3.39 .00
Number of pauses 33.26 (24.49) 16.51 (12.01) —3.60 .00
Pause proportion 51.80 (14.99) 34.40 (14.65) -5.22 .000
Phonation time 43.54 (18.96) 34.36 (12.21) —2.40 019
Phonation time 48.19 (14.99) 66.37 (14.08) 5.22 000
Speech rate 2.63 (0.75) 3.48 (0.73) 4.80 000
Speech rate 4.16 (+£0.49) 4.41 (=0.44) 2.24 .028




Speech-Based Automatic and Robust Detection of Very Early Dementia
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Task Description |

|

1. Countdown | Count backwards from 305 down to 285 |

. . . - I

2. Picture Look at a picture and descnibe 1t as |

description detailed as vou can in one nunute |

- |

3. Sentence Repeat ten short sentences after the |

repeating clinician (one at a ime) |

|

4. Semantic Name as many amimals as you can think |

fluency of as quickly as possible. in one minute |
(animals)
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Speaking in Alzheimer’s disease, is
that an early sign? Importance of

changes in language abilities in
Alzheimer’s disease

[ra— R r—— e — L g—
S
Examination methods Examination results
Lexicon, semantics and pragmatics
Semantic assocation test AD perfonms signiicantly worse than CTRL
Semantic verbal fluency and phonologcal Good tool for dagnosis of aarly AD

verbal fuency

Picture naming, semantic probes. ieacal
gecision and priming. Stroop-picture naming
Vierbal task

AD group was impared in semaniic [asks

AD group produces shorter fexts, less relevant
information and muitiple emor types than CTRL

MNo data
MNo data

No data

Mo data




Language characteristic McCi Mild Moderate Severe
changes AD AD AD
Phonetics-phonology
Temporal changes in + - ++ +++
spontaneous speech (increasing
hesitation number and time)
Phonemic paraphasia + + ++ e+
Lexical-semantics
Word-finding and word retrieval + + ++ 4
difficulties
Verbal fluency Phonemic + + ++ 4+
difficulties (letten)

Semantic + - ++ 4+
Semantic paraphasia ? + ++ +++
SYNTAX
Reduced syntactic complexity - - + Ay
Agrammatisms = - - +++
DISCOURSE-PRAGMATICS
Reduction in productive and —/+ + ++ +++
receptive discourse-level

processing
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Classification of primary progressive
aphasia and 1ts variants
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ABSTRACT

This article provides a classification of primary progressive aphasia (PPA) and its 3 main variants

to improve the uniformity of case reporting and the reliability of research results. Criteria for the 3
variants of PPA—nonfluent/agrammatic. semantic, and logopenic—were developed by an interna
tional group of PPA investigators who convened on 3 occasions to operationalize earlier pub-
ished clinical descriptions for PPA subtypes. Patients are first diagnosed with PPA and are then
divided into clinical variants based on specific speech and language features characteristic of
each subtype. Classification can then be further specified as “imaging-supported” if the expected

pattern of atrophy is found and "with definite pathology” if pathologic or genetic data are ava
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abie. | Ne wWorking reCcommendations are presenied Si5 O reatures, ang suggesied assess-
-
ment tasks are also provided. [hese recommendations have been widely agreed upon by a
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future studies. Future collaborations w collect prospective data 1o identity relationships

e 8
Detween eacn of these synaromes and specitic iomarkers 'or a more getaned unaerstanding

of clinicopathologic correlations. Neurology 2011;76:1006-1014
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Classification of primary progressive
aphasia and 1ts variants

-
Table 1 Inclusion and exclusion criteria for the
diagnosis of PPA: Based on criteria
by Mesulam2

Inclusion: criteria 1-3 must be answered positively

1. Most prominent clinical feature is difficulty with
language

2. These deficits are the principal cause of impaired daily
living activities

3. Aphasia should be the most prominent deficit at
symptom onset and for the initial phases of the
disease

Exclusion: criteria 1-4 must be answered negatively for a
PPA diagnosis

1. Pattern of deficits is better accounted for by other
nondegenerative nervous system or medical disorders

2. Cognitive disturbance is better accounted for by a
psychiatric diagnosis

3. Prominent initial episodic memory, visual memory, and
visuoperceptual impairments

4. Prominent, initial behavioral disturbance

Abbreviation: PPA = primary progressive aphasia.
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Table 2 Diagnostic features for the nonfluent/
agrammatic variant PPA

L Crecai diagnosis of nonfiusnt/agrammatic variant PPA

At aast ore of the followng core features must be
e s

1 Agrammatism in language production

2 Effortful haiting speech with inconsistent speech
sourd srrors and distortions (apravia of speech)

Az least 2 of 3 of the following other features must be
=0 _ud

1 Impared compratensan of syntacticaly complex
SartanCEs

2 Spared sngle-word comprehenson
3 Spared cbiect nowiedge
il imragng-supported Nonfiuent/ sgrammatic varant
agrosis

Both of the following criteria must be present:
1 Clrecal dasgnoses of nonfiusnt/agrammatic variant
Bl

2 Imaging must show ore or more of the following
ety

a Predominant left posterior fronto-nsuler atroghy
on MR or

& Precomirant eft postenicr fronto-nsular
Ehrn;nutﬂnwmmﬂﬁw

L Morfiusnt! sgramematic varant PPA with defirste
PathOlogy
Clrecai diagrosis icriterion 1 below] and sither critecion 2
oF 3 must D Dreient
1 Clrvcal dagnosss of nonfiusnt/ sgrammatic variant
PEA
2 Hstopathologic svidence of & specific
Meurocegenerative pathology (eg. FTLD-ta, FTLD-
TOP, AD, other)
3 Presence of 3 known pathogerse mutation

Abbreviations: AD - Alrheimer disease: FTLD - frontotempo-
ral lobar degeneration; PPA - primary progressive aphasia.




Table 2 Diagnostic features for the nonfluent/
agrammatic variant PPA

L Clirecai diagnosis of nonfiusnt/agrammatic variant PPA

At past ore of the followng core features muss be
pF it

1 Agrammatism in arguags production

2 Effortful haiting speech with incorsistent speech
sound srmors and dstortions (apravia of speech)

Az ieast 2 of 3 of the following cther features must be
present:

1 Impared comprehension of syntacticaily cormples
sertarces

2 Spared sngle-word comprehenson
3 Spared cbiect nowiedge
il mragng-supported Nonfiuent/ aGramITatic varient
AmgCEs

Both of the following criteria must be present:

1 Chrical dagnoses of nonfiusnt/agrammatic varant
PRA

2 imagng must show one o more of the foliowing
reaufty
a Predominant left posterior fronto-nsuder strophy

on MR o

b Predominant et posterior fronto-nsuler

Frypoperfusion o ypometabolism on SPECT or
PET

L Morfiusnt! sgrammatic varant PPA with defirite
STy
Clirvcal dagross icriterion 1 bedow] and sither criterion 2
or 3 must D Dresent
1 Chrical dagnoss of nonfiusnt/ sgrammatic variant
PRA
2 Hstopathologic svidence of » specific
Meurodegenerative pathology (eg. FTLD-tay, FTLD-
TOP, AD, ot
3 Presence of a known pathogerse mutation

Abbreviations: AD - Alrheimer disease: FTLD - frontotempo-
ral lobar degeneration; PPA - primary progressive aphasia.

[

Diagnostic criteria for the semantic
variant PPA

| Chree 3 agroes of semartc caraet FEA
Both of the follomng core features must be present:
1 impaired confrontation naming
2 Impared sanghe-word CoMmpranentecn

At lsast 3 of the following ofher dagrostic features must
|- -0 o o

1 impared et knowledpe, particularty for low-
frequency o lon- farillarTy e

2 Surface dysiaxia or dysgraphia

3 Spared repetition

4. Spared speech production igrammar and motor
speech]

Il rmagng-supported semantic varant PPA Sagnows
Both of the following criteria must be present:
1 Chrscai diagnoss of semantic varant PPA
2 mageng must show one or more of the folloming
resty

3 Procorrenant artercr Termpor M obs MEroeey

b Predorenant antericr temporsl Fypoper fuson or
hypometabolism on SPECT or PET

. Semantic varant PPA with defirite pathology

Clhirscal dingrosss (criterion 1 below| snd sither criteron 2
o 3 st be present

1. Clnical dagnosis of semantic varant PPA
2 Histopathoiogic evidence of a specific
pathoiogy le.g. FTLD-tau, FTLD-
TDP. AD, cther]

3 Presence of 3 known pathogens: mutation

Abbreviations AD - Abrhesmer disease: FTLD - frontotempo-

ral lobar degenerationy PPA - primary progressive aphasia.

[ Table 4

Diagnostic criteria for logopenic
variant PPA
L Clnical diagnoss of logopenic variant PPA

Both of the following core features Must De Dresent:

1. impaired single-word retriaval in Spontanecus
Speach Snd raTeG

2 mpared repetition of sentences and phrases
Ar ast 3 of the folloming other features must be present:

1 Spesch [phonciogc) ermors in SPONtaNSoUS Speech
wra mameg

2 Spared single-word compranension and abject
rowisdoe

A Spared motor speech
4. Absence of frank agrammatism
I Imagrg-supoorted IoQopens varant Sagnous
Both critena must D Drasent:
1 Clrecal Sagross of logopensc variant PPA
2 Imaging must show at lsast one of the followng
ety

a Procornart 9T Dostenor Dermyiaan of Dareta
atropty on MY

b Predormnant isft postenor persyhran or paretal
F‘Eﬂncm-lﬂﬂw
N Logopers: variant PPA with defirste pathology

Clirscal dagrosis joritenion 1 below] and either critecion 2
or 3 must be present.

1. Conical Siagnosis of logopenic variant PPA
2 Histopathologc evidence of a specific
pathology (e.g AD. FTLD-tamy
FTLD-TOP, other)

3 Presence of 3 kncwn pathogenic mutation

Abbreviations: AD - Alrheimer disease: FTLD - frontotermpo-
ral lobar degenerations PPA  primary progressive aphasia




[ Table 5 Tasks that may be used to assess speech and language functions in PPA

Speech/language

function

Speech
production

Grammar

Motor speech

Reading/speiling

Task

Word-to-picture matching Word-to-
definition matching: Synomym
matching
wmm

associations; gesture-object
mwm
word lists, from various word classes,
matched for other factors;
pseudowords matched to words in
length

Behavicral measures

Grammatical structure: mean length of utterance:
speech rate: accuracy of content. melody;
prosody; specific error types in word selection
articulation

Effortfuiness: hesitations; presence of aprada of
speech or dysarthria: specific types of speech
sound errors; factors that affect articulation (e.g.
word length in syllables)

Error rate; delay in naming: factors that affect
naming accuracy le.g. familiar vs unfamiliar
itemns, nouns vs verbs, semantic categoryl error
types |e.g. semantic errors, phonemic errors)

Factors that affect repetition accuracy le.g.

Mtﬂ..lhbwmﬁchdbvthwn
The bail was kicked by the girf)

Factors that affect comprehension (e.g.

Factors that affect object knowledge [e.g.
familiarity, semantic category)

Variant in which impaired

Nonfiuent/agrammatic variant

Semantic variant with
et e : .
variant phonologic
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v.

Denominazione su descrizione verbale
Denominazione figure a colori
Associazione parola-figura

Sorting di figure a vari livelli
Superordinata
Ordinata
Categoria
Sottocategoria
Generazione e verifica di caratteristiche




Algoritmo per le afasie progressive

1. Produzione

2,

a)
b)
c)

Errori motori: aprassici e disartrici
Pause anomiche ed errori fonologici/semantici
Sintassi semplificata ed errori morfologici

Denominazione e comprensione parole

isolate
Ripetizione parole e frasi

Comprensione di frasi a crescente

complessita sintattica

Cappa S., SIN-DEM, 2010




Afasie Primarie Progressive

-----—

Alterata Alterata Normale Alterata Alterata
[PF]
SD Normale Gravemente Alterata Normale Relativa-
alterata mente
[PS] normale
LPA Normale Alterata Normale Alterata Alterata
(lenta- [PF]
esitante)

Cappa S., SIN-DEM, 2010




Non fluente
* Aprassia Gel Iinguaggio

sAnomie

»Difficolta di comprensione di singole
parole

*Aree posteriori perisilviane, temporali
\aterali e temporo-polari

*Anomie

Difficolta di ripetizione

sAree temporali posteriori e parietal
inf

Gomo-Tempini et al, 2004, Ann Neurol




Aree di atrofia nelle Afasie Primarie Progressive

Gorno-Tempini et al, Ann Neurol 2004 | 55 335-346




PPA-L PPA-S

& &3

visit1 i visit2 [

Argas of significant cortical thinning in the left hemisphere at basegline (green) and 2 years later (blue) for geach of the prmary
progressive aphasia variants. ATC = anterior temporal cortex; DFC = dorsal frontal cortex; IFG = inferior frontal gyrus; LTC
lateral temporal cortex; PPA-G = agrammatic pnmary progressive aphasia subtype; PPA-L = logopenic primary progressive
aphasia subtype; PPA-S - semantic pnmary progressive aphasia subtype; TPC = temporopanietal cortex.




Primary progressive aphasia and the evolving neurology of the
language network
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Clinical Syndromes

PS

PNFA| [bvFTD

FTLD-ALS

NP\

FTLD-TAU

FTLD-FUS

I

MAPT

FTLD-TDP

Pathology T

Genes

PGRN

Rabinovici e Miller, CNS Drugs; 2010; 24: 375-398




Correlazione probabilistica

*  Fenotipo clinico PPA
~  NFPA
- SD
- LPA

Localizzazione atrofia con neuroimmagini
Localizzazione — RM encefalo con VBM
anatomica — PET cerebrale con FDG
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