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Biomarker für die Alzheimer Krankheit

Amyloid-PET 

Glukose-PET (FDG) 

Tau -PET 

Aß 1-42 im Liquor ê
Tau / pTau im Liquor é

MRT

Klunk et al., 2004
Maruyama et al. 2013

Mosoni et al. 2007
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Einteilung der Biomarker (ATN)

Amyloid-Marker Tau-Marker Marker neuronaler 
Schädigung

Liquor Aß42 Liquor pTau Liquor Tau

Liquor Aß42/Aß40 Tau-PET Hippokampus
Atrophie

Amyloid-PET Hypometabolismus im 
FDG-PET

Jack et a. Alz & Dem, 2018



6

Biomarker für die Alzheimer Krankheit 

Hansson, Nat Med. 2021
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Zukünftige Ergänzung des ATN-Systems um 
Plasmabiomarker und Liquor-NFL 

nach Jack et a. Alz & Dem, 2018

Amyloid-Marker Tau-Marker Marker neuronaler 
Schädigung

Liquor Aß42 Liquor pTau (181) Liquor Tau, NFL

Liquor Aß42/Aß40 Tau-PET Hippokampus
Atrophie

Amyloid-PET Hypometabolismus im 
FDG-PET

Plasma Aß42/Aß40 Plasma pTau
(181, 217, 231)

Plasma NFL
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Jack et al., Lancet Neurology, 2010

Chronologie der Biomarker-Veränderungen und der 
klinischen Symptome bei der Alzheimer Krankheit 
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Jack et al., Lancet Neurology, 2010

Chronologie der Biomarker-Veränderungen und der 
klinischen Symptome bei der Alzheimer Krankheit 
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Leichte kognitive Störung 
(mild cognitive impairment, MCI)

• Von der betroffenen Person oder einem Beobachter berichtete kognitive 

Leistungsverschlechterung im Vergleich zu einem vorherigen Zustand. 

• Kognitives Leistungsdefizit objektiv nachweisbar.

• Aktivitäten des täglichen Lebens selbstständig möglich, leichte 

funktionelle Auswirkungen auf die komplexeren Aktivitäten des täglichen 

Lebens können vorkommen. 

Jack et al., Alz & Dem, 2018 
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Vorhersage der Demenz bei MCI durch 
Alzheimer-Biomarker 

Articles
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non-maleficence (ie, do no harm). Empirical evidence is 
largely lacking and the effect on psychological harm is 
not known. In a previous ABIDE study, patients and 
caregivers expressed their need for risk communication 
in early phases of Alzheimer’s disease and anxiety or 
uncertainty did not increase after disclosure of amyloid 
PET.3,28 These findings suggest that models such as those 
developed in our study could conceivably be used in 
clinical practice. Nonetheless, before this type of model 
could be implemented in clinical practice, there are some 
important next steps to take, particularly to determine 
clinical utility. In the current study, we used retrospective 
data to construct the models. As a first next step, the 
models should be evaluated prospectively, ideally in a 
phase 3 randomised controlled trial. This trial should 
provide answers on the clinical utility of the models, 
particularly if their use affects participants’ understand-
ing, emotional wellbeing, and behaviour (eg, lifestyle 
changes).

In parallel, studies should focus on the optimal way to 
disclose risks to individuals without dementia, and it is 
conceivable that clinicians should receive training on 
how best to disclose this type of probabilistic information. 
Moreover, before initiating biomarker testing, it is of 
utmost importance that realistic expectations are set 
regarding what kind of results can be anticipated. 
Another option would be for the risk prediction models 
to be used before initiating biomarker testing. By filling 
in hypothetical biomarker results and comparing these 
to the results of the demographics model, the clinician 
can evaluate whether these results would add prognostic 
value. The clinician could also engage the patient and 
caregiver in this discussion on different biomarker scen-
arios and potential outcomes. In this light, the models 
could serve as a decision support tool and could even 
enhance shared decision making.

We included data from multiple single-centre and 
multicentre cohorts, both from Europe and the USA. 

A Demographics model
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C CSF biomarkers model
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Figure 3: Calibration of biomarker-based models
Observed progression is analysed by Kaplan-Meier whereas predicted progression is analysed with Cox models. Findings are based on data from all four cohorts. 
Calibration of model performance for Alzheimer’s disease dementia as a clinical endpoint is shown in the appendix (p 15). ATN=amyloid, tauopathy, and 
neurodegeneration.
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InternaPonal Working Group (IWG): 
Kriterien der Alzheimer Krankheit
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is warranted, for both conceptual and evidence-based 
practical reasons.

Risk of confusion between the presence of Alzheimer’s 
brain lesions and Alzheimer’s disease
Based on ATN status, Alzheimer’s disease could be con-
sidered as a purely biological condition, dissociated from a 
clinical component or individual status. By dissociating 
Alzheimer’s disease from a clinical phenotype, the disease 
instead equates to Alzheimer’s disease neuropathological 
changes, whereas in 2012, neuropathologists stated that 
“There is consensus to disentangle the clinicopathologic[al] 
term ‘Alzheimer’s disease’ from [Alzheimer’s disease] 
neuro pathologic[al] change”.14 As a consequence, the term 
Alzheimer’s disease includes a continuum that ranges 
from cognitively unimpaired individuals to people with 
severe dementia.

Low predictive accuracy
A major limitation of a purely biological definition of 
Alzheimer’s disease is its low predictive accuracy. Several 
studies (panel 2) indicate that the presence of both tau and 

amyloid β positivity is insufficient to definitively predict 
the occur rence of symptoms (mild cognitive impairment 
or dem en tia) in individuals without clinical impairment.

Presence of other pathologies
Another challenge with using a biomarker-only diagnosis 
of Alzheimer’s disease is that the in-vivo presence of bio-
markers of Alzheimer’s disease lesions could certify 
Alzheimer’s disease as the primary diagnosis, because 
such lesions are commonly found in people who have 
other neuro degenerative diseases, most often demen tia 
with Lewy bodies.40 Patients who have evidence of other 
brain pathology in addition to Alzheimer’s disease lesions 
should not be considered as having a primary diagnosis 
of Alzheimer’s disease. Dementia with Lewy bodies 
exemplars of copathologies create potential confusion for 
individuals receiving a biomarker-based diagnosis in such 
circumstances. For example, physicians would know about 
the pathology of dementia with Lewy bodies because of 
clinical signs (eg, hallucination, Parkinson syndrome) or 
indirect biomarkers (eg, DaTscan denervation) and a 
diagnosis of dementia with Lewy bodies would be clear 

Panel 1: Glossary of terms

Alzheimer’s dementia
Refers to the phase of Alzheimer’s disease in which cognitive 
symptoms are sufficiently severe to interfere with social 
functioning and instrumental activities of daily living.

Alzheimer’s disease
A clinical–biological entity defined by a specific clinical 
phenotype associated with in-vivo evidence of Alzheimer’s 
pathology.

Alzheimer’s pathology
Can be assessed and defined in vivo by biomarkers of amyloid β 
pathology (low CSF Aβ42 or increased CSF Aβ40–Aβ42 ratio; 
increased tracer retention in amyloid PET) and biomarkers of tau 
pathology (increased phosphorylated tau in CSF; increased tracer 
retention in tau PET).

Asymptomatic at risk
Cognitively unimpaired individuals who have in-vivo evidence of 
Alzheimer’s disease pathology. Some individuals can remain 
stable over a long period of time, whereas others will progress.

Biological diagnosis
A diagnosis based on only biomarker evidence.

Clinical–biological diagnosis
A diagnosis based on both clinical and biomarker findings.

Common Alzheimer’s disease phenotype
The phenotypes in which Alzheimer’s disease pathology is the 
most common underlying primary pathology. These 
phenotypes include amnestic Alzheimer’s disease, logopenic 
variant primary progressive aphasia, and posterior cortical 
atrophy.

Copathology
Pathological changes found in patients who have a different 
primary pathology.

Neurodegenerative disease of Alzheimer type
A proposed diagnosis for people whose pathophysiological 
biomarkers are either not present or not assessed and common 
Alzheimer’s disease phenotypes are observed together with 
neurodegeneration biomarkers (eg, ¹⁸F-FDG-PET 
hypometabolism, atrophy on T1-weighted MRI, or elevated CSF 
neurofilament light chain).

Prevention of Alzheimer’s disease
Prevention of Alzheimer’s disease is a major challenge. 
The discovery of pathophysiological biomarkers makes it 
possible to distinguish between primary prevention, based on 
interventions before the presence of positive Alzheimer’s 
disease biomarkers, and secondary prevention, based on 
interventions when positive biomarkers are present.

Prodromal Alzheimer’s disease
The early symptomatic and predementia phase of 
Alzheimer’s disease.

Uncommon Alzheimer’s disease phenotypes
The phenotypes in which Alzheimer’s disease pathology is less 
commonly the underlying primary pathology (the most 
common underlying primary pathology includes 
frontotemporal lobar degeneration–tau, frontotemporal lobar 
degeneration–transactive response DNA-binding protein). 
These phenotypes include behavioural or dysexecutive variants, 
corticobasal syndrome, and the non-fluent and semantic 
variants of primary progressive aphasia.

Dubois et al., Lancet Neurol., 2021

Kernpunkte:

Ø Die Alzheimer Krankheit kann auch vor 

einer Demenz  diagnostiziert werden bei 

typischen Symptomen (z.B. 

Gedächtnisstörung von hippokamplen Typ) 

und dem Biomarkernachweis von Amyloid-

und Taupathologie (klinisch-pathologische 

Definition)

Ø Asymptomatische Personen sind „at-risk“  
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ICD-11

Kapitel 8: Krankheiten des Nervensystems

8A20: Alzheimer Krankheit

Kapitel 6:  Psychische Störungen

6D80: Demenz durch Alzheimer-Krankheit (klinische Definition)

6D71: Leichte neurokognitive Störung (klinische Definition)

Für beide ist die Zusatzkodierung 8A20 (Alzheimer Krankheit) möglich



14

Mini-Mental-Status-Test 

Der MMST ist nicht sensitiv

genug, um eine leichte

kognitive Störung sicher zu

erkennen.
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Kogni<ver Kurztest: 
MOCA

www.slideshare.net

Ein MOCA Wert von <26 

Punkten weist auf eine

kognitive Störung hin
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Neuropsychologisches
Profil (CERAD)

CERAD-Plus Neuropsychologische Testbatterie - Leistungsprofil Institution:

PatientIn
ID - Alter 70
Name, Vorname: Norbert Miedel Geschlecht: m
Initialen: NM Ausbildung (Jahre): 15
Diagnose: - Untersuchungsdatum:
Weitere Angaben: - UntersucherIn: DM

Variablen Wert Max. z-Wert

1 Semantische Flüssigkeit (Tiere) 19 - -0,6
2 Boston Naming Test 15 15 0,9
3 Mini-Mental Status 27 30 -1,7
4 Wortliste Lernen Total 14 30 -1,8

4a Wortliste Lernen Durchgang 1 4 10 -0,8
4b Wortliste Lernen Durchgang 2 5 10 -1,4
4c Wortliste Lernen Durchgang 3 5 10 -2,3
5 Wortliste Abrufen 3 10 -1,8
6 Wortliste - Intrusionen 3 - -1,8
7 Savings Wortliste (%) 60% - -1,7
8 Diskriminabilität (%) 90% 100% -1,5
9 Figuren Abzeichnen 11 11 0,7

10 Figuren Abrufen 8 11 -1,1
11 Savings Figuren (%) 73% - -1,0
12 Phonematische Flüssigkeit (S-Wörter) 9 - -0,8
13 Trail Making Test, Part A 34 180 0,9
14 Trail Making Test, Part B 86 300 0,5
15 Trail Making Test, B/A 2,5 - -0,3

Bemerkungen:
Die z-Werte sind bezüglich Alter, Geschlecht und Ausbildung korrigiert (Normpopulation CERAD: N = 1'100; Normpopulation 
Phonematische Flüssigkeit und Trail Making Test A + B: N = 604). Sie geben an, wieviele Standardabweichungen der 
Skalenwert über oder unter dem erwarteten Wert liegt.
Ein Stern (*) bedeutet, dass der z-Wert aufgrund fehlender oder ungültiger Werte nicht berechnet werden konnte. Spannweiten: 
Alter CERAD: 49 - 92 Jahre; Alter Phonematische Flüssigkeit und Trail Making Test: 50 - 88 Jahre; Ausbildung (alle Tests): 7 - 
20 Jahre.
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Free and Cued Selective Reminding Test (FCSRT)

Freier Abruf von gelernten

Bilder und Abruf von Bildern

mit Erinnerung der 

Bildkategorie (cue)

Ø Ein Defizit im freien Abruf und 

im Abruf mit cue weist auf 

eine hippokampale

Einspeicherungsstörung hin.



18 Heinzinger et al., Alzheimer’s  Research & Therapy,  2023

ATN KlassificaPon in DELCODE

In der MCI Gruppe:

A+ T+: ca. 50%

A-: ca. 35%

A+T-: ca. 15%



19

K
o
g
n
it
io

n
F

u
n
k
ti
o
n

Objektive 
Beeinträchtigung
der Kognition, 
erhaltene Funktion

Leichte kognitive 
Störung (MCI)

Verlauf der Alzheimer-Krankheit

Objektive 
Beeinträchtigung 
von Kognition und
Funktion 

Demenz

Entwicklung der Pathologie im Gehirn 
ca. 30 Jahre 

Diagnostik
vor Demenz 

Normleistung 

Krankheitsmodifikation
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Zusammenfassung

• Die Alzheimer Krankheit kann bereits im Stadium der leichten Demenz diagnostiziert 

werden, wenn ein Nachweis für Amyloid- und Taupathologie vorliegt.

• Die leichte kognitive Störung sollte zumindest mit dem MOCA, besser mit einer 

ausführlichen Testung nachgewiesen werden.

• Die fehlende oder allenfalls sehr leichte Alltagsbeeinträchtigung bei einer leichten 

kognitiven Störung wird klinisch anhand von Anamnese und Fremdanamese bewertet. 

• Die meisten MCI Patienten weisen ein eindeutig negatives oder eindeutig positives 

Alzheimer Biomarkerprofil auf (A+T+ oder A-T-).

• Die Diagnose der Alzheimer Krankheit im Stadium der leichten kognitiven Störung 

(prodromales Stadium) ist notwendig, um die Behandlung mit zukünftigen 

krankheitsmodifizierenden Therapien zum richtigen Zeitpunkt  einzuleiten. 
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Vielen Dank !


