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Chapter 8

SUMMARY OF FINDINGS 

The aim of this thesis was to investigate the concept of SCD and biomarkers of 
AD in the preclinical stage of the disease. First we described characteristics of 
individuals with SCD in the Subjective Cognitive ImpairmENt Cohort (SCIENCe). 
Second, we investigated risk factors of clinical progression from SCD to Mild 
Cognitive Impairment (MCI) or dementia. Finally, we evaluated early biomarkers 
of AD, and biomarkers of future clinical progression to dementia in initially non-
demented elderly with SCD and MCI.

Part I: Subjective cognitive decline: characteristics  

In chapter 2 we evaluated characteristics of individuals with SCD in the Subjective 
Cognitive Impairment Cohort (SCIENCe), which we set up in the Alzheimer 
Center Amsterdam in 2014. In a cross-sectional baseline evaluation of the first 
150 participants with SCD, we observed a heterogeneous nature of complaints. 
Around 25% of cognitive normal individuals had evidence of preclinical AD, 
defined as CSF Amyloid-beta1-42(Abeta42) levels below cut-off and/or Amyloid-
positivity visualized using amyloid positron emission tomography (PET) scans. 
Although individuals with apparent underlying psychiatric nature of cognitive 
complaints were not included in the cohort, roughly one third of participants 
had subthreshold psychiatric symptoms evaluated with questionnaires, leaving 
the largest part of participants with complaints of undetermined origin. In this 
paper we also investigated the SCD-plus criteria, which have been proposed by 
the SCD-I working group as possible indicators of preclinical AD [1]. We found 
that SCD-plus criteria ‘age above 60’ and ‘Apolipoprotein E (APOE) genotype’ 
were cross-sectionally associated with an increased risk of preclinical AD. 

Part II: Subjective cognitive decline: risk factors of clinical progression 

Evaluating SCD in a broader perspective, we assessed incidence rates of 
dementia in individuals with normal cognition and cognitive complaints and 
in controls without complaints, in a large international collaborative study 
including over four thousand cognitive normal participants (chapter 3). We 
combined longitudinal data from several cohort studies from Europe, Australia 
and the United States. Incidence rates of dementia were higher in individuals 
with SCD compared to cognitively normal controls without cognitive complaints. 
We observed these findings both for AD and non-AD dementia (e.g. vascular 
dementia, frontotemporal dementia). Adjusted Cox proportional hazards 
models showed that risk factors for progression to dementia were higher age, 
lower MMSE and APOE e4 genotype. Recruitment setting (memory clinic setting, 
as opposed to community cohort setting) contributed substantially to the risk of 
clinical progression to dementia. 
In chapter 4 we assessed individual risk estimates of clinical progression in 
individuals with SCD in a memory clinic setting, using MRI and CSF data. We 
used individual patient data such as CSF Abeta42, CSF tau and MRI measures, 
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Summary and general discussion 

both volumetric data and visual rating scales. Based on demographics only, 
five and three-year prognostic models were generated, using Cox regression 
models. While normal CSF Abeta42 and tau values decreased probabilities of 
progression to dementia and abnormal CSF values increased risks, individual 
MRI values did not contribute to the risk of progression. Results were validated 
externally in ADNI and a European dataset. 

Part III: Biomarkers of Alzheimer’s Disease in pre-dementia stages 

In chapter 5 we investigated associations between high density lipoprotein 
(HDL) -cholesterol transporter apolipoprotein A1 (ApoA1) and the risk of clinical 
progression to MCI and dementia. We evaluated associations in a memory clinic 
sample of individuals with SCD and MCI with available CSF and plasma. We 
found that higher levels of ApoA1 in CSF and lower plasma ApoA1 levels were 
associated with an increased risk of clinical progression, after adjustment 
for age, gender and MMSE. This risk was particularly strong in APOE e4 allele 
carriers with SCD. We further evaluated apolipoproteins in chapter 6, and 
cross-sectionally investigated the influence of ApoA1, apolipoprotein E (ApoE) 
and apolipoprotein J (clusterin) levels in CSF, on associations between APOE 
genotype and CSF Abeta42 and CSF tau. These associations were evaluated in a 
memory-clinic based population of non-demented individuals with SCD and MCI, 
using mediation analysis with linear regression analyses. We found that ApoE 
and clusterin levels mediated the relation between APOE genotype and CSF 
tau. Of note, there was no influence of these apolipoproteins on the relation 
between APOE genotype and CSF Abeta42, suggesting involvement of ApoE and 
clusterin in Amyloid-independent pathways. Finally, in chapter 7 amyloid-beta 
in plasma was measured with the novel SIMOA technique. We describe the 
added value of the plasma Abeta42/Abeta40 ratio in identifying both abnormal 
CSF-Abeta42 status and abnormal Amyloid PET status with a sensitivity of 76% 
and specificity 75%, becoming even more discriminative when age and APOE 
were added to the model (AUC 83%). This suggests the potential for the plasma 
Abeta42/Abeta40 ratio as a pre-screening tool to identify preclinical AD in SCD. 
Also, lower plasma Abeta42/Abeta40 ratio in SCD was associated with a twofold 
increased risk of clinical progression to MCI or dementia. 


