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Abstract The last decade has seen a substantial increase in research focused on the identification of
blood-based biomarkers that have utility in Alzheimer’s disease (AD). Blood-based biomarkers
have significant advantages of being time- and cost-efficient as well as reduced invasiveness and
increased patient acceptance. Despite these advantages and increased research efforts, the field has
been hampered by lack of reproducibility and an unclear path for moving basic discovery toward clin-
ical utilization. Here we reviewed the recent literature on blood-based biomarkers in AD to provide a
current state of the art. In addition, a collaborative model is proposed that leverages academic and
industry strengths to facilitate the field in moving past discovery only work and toward clinical
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use. Key resources are provided. This new public-private partnership model is intended to circumvent
the traditional handoff model and provide a clear and useful paradigm for the advancement of
biomarker science in AD and other neurodegenerative diseases.

© 2016 the Alzheimer’s Association. Published by Elsevier Inc. All rights reserved.
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1. Current state of the science

There has been a significant amount of research focused
on the identification of blood-based biomarkers that have
utility in Alzheimer’s disease (AD) or other neurologic dis-
orders [1-4]. Blood-based biomarkers have important ad-
vantages of being cost- and time-effective, compared with
the collection of cerebrospinal fluid (CSF) or neuroimaging,
while simultaneously being feasible at the population level
[4,5]. Therefore, blood-based biomarkers can serve as the
first step in a multistage process [2,5,6] similar to the
procedures used in other disease states (e.g., cancer,
cardiovascular disease, and infectious disease). Given the
insidious nature of AD, this multistep approach can aid in
the detection of disease as early as possible.
Acknowledging that peripheral biomarkers (blood or
otherwise) of brain disorders are more difficult to identify
and lockdown, there are many potential contexts of use
(COUs) for blood-based AD biomarkers, including, but
not limited to, primary care screening, diagnostics, predic-
tive risk (i.e., risk for incident AD, risk for progression
from mild cognitive impairment [MCI] to AD), disease
monitoring, stratification into clinical trials, and pharmaco-
dynamic or treatment response monitoring (positive or
adverse). Multiple international working groups have pro-
vided overviews of the landscape, potential uses, and chal-
lenges for blood-based AD biomarkers [1,2,7]. Because
those reviews/perspectives were published, there has been
significant movement in the field, including a recent
special issue of Alzheimer’s & Dementia: Diagnosis,
Assessment & Disease Monitoring focused specifically on
advances in blood-based biomarkers of AD [3]. Here, we
discuss additional recent advances in the field.

1.1. Methodological considerations

One key advancement produced by the international pro-
fessional interest area on blood-based biomarkers was the
generation of the first-ever guidelines for preanalytic pro-
cessing of specimens [8]. This initial effort was the result
of a tremendous work spanning industry and academic in-
vestigators from across the globe. It provided a basic set of
preanalytic processing variables to be followed (and refined)
and a minimum set of information that should be provided
within publications to allow for appropriately designed
cross-validation efforts. More recently, this workgroup pub-
lished data comparing biomarkers from the same blood draw
(person, date, and time) across assay platforms and blood

fraction (serum and plasma) [9]. Results indicated that indi-
vidual markers, although often statistically significantly
correlated, may share minimal variance across the platform
or tissue indicating that direct comparisons are regularly not
possible. Differences in the concentration for specific analy-
tes on different technological platforms can be because of a
number of things including (1) calibrators, (2) neat biolog-
ical samples or different dilutions may not have the same
immunoreactivity with the antibodies included, (3) differ-
ences in antibodies, and (4) differences in overall sensitivity
and reliability of the instrument. In addition, the use of
different assay design can impact findings [10]. Together,
this work clearly demonstrated methodological factors that
must be considered when comparing across studies, cohorts,
and biorepositories. Andreasson et al. [11] provided an up-
date and overview of ultrasensitive technologies to measure
AD-related biomarkers in blood and CSF. Although still
early in the process, these novel assay technologies have
the capacity to detect very low levels of markers that may
be of significant advantage when seeking to move from
research grade to “pharmaceutical-grade” kits in future at-
tempts to take research use only methods toward laboratory
developed tests (LDTs) and in vitro diagnostics (IVDs)
[12,13]. As evident from the continued progress of the
Global Biomarkers Standardization Consortium of CSF
biomarkers, the blood-based biomarker field will need to
address additional methodological barriers to produce clini-
cally useful and applicable biomarkers.

1.2. Blood biomarkers of AD risk

An important potential COU for blood-based AD
biomarker science is the identification of individuals at
greatest risk, which can take several forms: (1) risk of inci-
dent cognitive impairment and AD, (2) risk of progressing
from MCI to AD, and (3) risk for rapid progression within
AD. Biomarkers related to these specific COUs have tremen-
dous potential for clinical intervention trials aimed at pre-
venting AD, halting progression from MCI, and slowing
progression among patients with manifest AD. Enrichment
of these specific subjects into trials has the benefit of
reducing the diluting effect of enrolling those subjects not
likely to progress. Indeed, an important potential of AD
blood biomarkers could be to increase the likelihood of sub-
jects being positive on more expensive (e.g., positron emis-
sion tomography [PET] imaging) or invasive (lumbar
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