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Clinical-pathological entity: 
- Dementia in-vivo 
-  Characteristic pathological lesions ex-vivo 
-  “Passive” diagnosis: exclusion of other 
causes 

 
NINCDS-ADRDA  

 (McKhann et al. 1984) 

Alois Alzheimer 1907 
(Bielchowsky's technique) 

I. What is AD? 

Classical concept 



Rowe  2010 

Jansen JAMA neurol 2015 

Sperling  Alz & Dem 2011 
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Current AD concept 

Research	/	Clinical	trials	 Early-diagnosis	and	treatment	
Care	

Implications: 
•  Diagnostic 
•  Treatment 



Joaquim et al. Ann neurol 1988 
Rassmusson et al. Alz dis assoc dis 1996 
Kosunen et al. Acta neuropathol. 1996 
Galasko et al. Arch neurol 1998 
Fowler et al. JNNP 1998 
Petrovich et al. Neurology 2001 

NINDS-ADRDRA 1984 diagnostic performance 

S 40%-95% (mean 85%)                        
E 40%-95% (mean 60%). 

Beach et al. J Neuropathol Exp Neurol  2012 



1. Physicians are very skilled at diagnosing an AD type 
amnestic phenotype 
 AD type phenotype   =  AD (as proven by pathology) 
 
2. AD has non-amnestic clinical presentations  
AD pathology: PCA 60-90%, CBS 25-35%, PPA  30-40%,bvDFT 10-20% 
 
Clinic-pathological mismatch 
Renner Neurology 2004, Tang-Way Neurology 2004, Alladi Brain 2007, Stopford Cortex 
2008, Balasa Neurology 2011, Snowden Brain 2011 

Clinical diagnosis must be improved:   
•  New diagnostic criteria (IWG, NIA-AA) 
•  Specific in-vivo biomarkers (subpopulations) 



The diagnosis of dementia due to Alzheimer’s disease:
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Abstract The National Institute on Aging and the Alzheimer’s Association charged a workgroup with the
task of revising the 1984 criteria for Alzheimer’s disease (AD) dementia. The workgroup sought to
ensure that the revised criteria would be flexible enough to be used by both general healthcare pro-
viders without access to neuropsychological testing, advanced imaging, and cerebrospinal fluid mea-
sures, and specialized investigators involved in research or in clinical trial studies who would have
these tools available. We present criteria for all-cause dementia and for AD dementia. We retained
the general framework of probable AD dementia from the 1984 criteria. On the basis of the past
27 years of experience, we made several changes in the clinical criteria for the diagnosis. We also
retained the term possible AD dementia, but redefined it in a manner more focused than before. Bio-
marker evidence was also integrated into the diagnostic formulations for probable and possible AD
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Disease-specific 
diagnosis 



•  Amyloid deposition biomarkers 
–  CSF Aβ42 levels 
–  Amyloid-PET 

•  Neuronal injury biomarkers 
–  CSF p-tau or t-tau 
–  Neuroimaging:  

•  Volumetric MRI 
•  FDG-PET 
•  Tau-PET 

 

III. AD biomarkers  



Mattsson et al JAMA 2009 

AD signature: low Aβ42 and high t-tau and p-tau 
 Sensitivity and specificity >80%  AD/FTLD/Controls 

CSF biomarkers 

Olsson Lancet neurol 2016 

15 000 AD 
13 000 CTR 



Biomarker probability of 

AD etiology 
Amyloidosis Neurodegeneration 

Uninformative Untested / conflicting Untested / conflicting 

Intermediate 
Positive 

Unavailable 

Unavailable 

Positive 

High  Positive Positive 

Probably not due  

to AD 
Negative Negative 

Biomarker supported diagnosis (Albert 2011, McKhan 2011) 

Ø  Early-onset cognitive impairment 

Ø  Non-amnestic clinical presentations 

Ø  MCI etiological diagnosis and prognosis 



Good correlation with core pathological findings (amyloid 
plaques / NF tangles)               

 Strozyk et al. Neurology 2003    Buerger et al. Brain 2006 
 Engelborghs et al. Neurobiol aging 2008  Shaw et al. Ann neurol 2009  
 Tapiola et al. Arch neurol 2009     Seppälä et al. Neurology 2012 

 



Aβ42 Ttau Ptau 

Bouwman 2008 

Toledo 2015 

Mattsson 2012 



Seguin Neurology 2011 

Rosenbloom Neurology 2011 

Non-amnestic AD presentations 



MCI – heterogeneous clinical syndrome 

Subsequent	clinical	
evolu0on	depends		
on	the	cause	

Petersen Arch neurol 2005 

Malek-Ahmadi 2016 



CSF biomarkers: “bimodal” 
distribution in clinical MCI cohorts 
-  Most of the subjects: clear 

results 
-  Some undetermined /less helpful 

determinations. 

Bucchave 2012 Balasa 2016 

Bucchave 2012 



Hansson Lancet neurol 2006 Bucchave Arch 
gen psych 2012 

MCI follow-up 

Balasa  Neurodeg disorders 2016 



ADNI: Heister Neurology 2011 

MCI evolution 

Biological					con+nuum	

Bucchave 2012 



Clinical practice (10-30% diagnostic changes) 

Author SeCng Biomarker N Diagnos+c	changes	aEer	bio 

LeBastard		
Neurobiol	aging	
2010 

Memory	clinic	
autopsy	
(Antwerp) 

CSF 157 CSF	correctly	classified	85%	of	
subjects	with	ambiguous	clinical	
diagnosis 

Kester		
Dem	Ger.	Cogn	Dis	
2010 

Memory	clinic	
(Alkmaar) 

CSF 109 10% 

Grundman		
Alz	dis	assoc	dis	
2013 

Memory	clinics	
(USA) 

Florbetapir 229 35%	changes	from	AD	to	non-AD	
	*	15%	increase	ACI	in	+	scans	
	*	24%	decrease	ACI	in	-	scans 

Sanchez-Juan	
Neurology	2014 

Research	cohort	
(UCSF) 

PIB-PET	
FDG-PET 

140 10% 

Ossenkoppele	
Alz&Dem	2013 

Memory	clinic	
(Amsterdam) 

PIB-PET	
FDG-PET 

154 23% 

Mitsis	Mol	neurodeg	
2014 

Memory	clinic	
(New	York) 

Florbetapir 30 30% 



IV. Implementation in Ireland (BIOMARKAPD) 
AD	

(n=33)	
CTR		

(n=32)	

Aβ42	 388	 736	

Ttau	 710	 241	

Ptau	 97	 49	

AUC	

Abeta42	 .914	

Ttau	 .923	

Ptau	 .895	

Abeta42/Ptau	 .957	



St James’  
Inmunology Department  

2015-2017 



St James’ 2015-2017 

Cut-off 345 pg/ml 

Cut-off 591 pg/ml 

Cut-off 64 pg/ml 

N=109	 Mean	(SD)	

Age	 64.3	(10)	

Aβ42	 678	(371)	

T-tau	 500	(342)	

P-tau	 75	(38)	

Aβ42/P-tau	 12.4	(9.6)	

T-tau/Aβ42	 1.1	(0.8)	



St James’ 2015-2017 

>80%  
unambiguous results 



Grey areas 

•  Inter-laboratory variability (not an issue in Ireland, sample 

recollection) 

•  Undetermined/conflicting results – clinical expertise 

•  Target population? 

•  Accessibility 
 



Conclusions 

•  AD pathological process evolves during decades prior to 
symptoms 

•  Clinical criteria will fail to provide an accurate diagnosis in a 
relevant number of cases 

•  AD biomarkers test the presence of the core physio-
pathological AD process 

•  New AD diagnostic criteria allow clinical use of CSF 
biomarkers for improving diagnostic performance 

•  Increasing post-implementation use in Ireland 


