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Use of Alzheimer Disease Biomarkers
Potentially Yes for Clinical Trials but Not Yet for Clinical Practice
Ronald C. Petersen, PhD, MD
John Q. Trojanowski, MD, PhD

RESEARCH IN ALZHEIMER DISEASE(AD) IS RAPIDLY MOV-
ing toward the point of the earliest possible identifi-
cation of the underlying disease processes. These in-
cludetheaccumulationofA!plaques,tautangles,and

neuronaswell as synaptic loss, and it is likely that thesedonot
alloccurcontemporaneously.Manyinvestigatorscontendthat,
by the timetheclinical symptomsappear, sufficientADpathol-
ogy and neurodegeneration have occurred, which if irrevers-
ible, may reduce the efficacy of disease-modifying therapy for
clinically manifest AD.1 As such, efforts are under way to try
to identify the onset of these pathological processes that cul-
minate inclinicallymanifestADdementia.However, toaccom-
plish this, the underlying pathology must be detected, possi-
bly through the use of neuroimaging and chemical biomarker
measures. In this issue of JAMA, Mattsson and colleagues2 re-
port their evaluation of the utility of cerebrospinal fluid (CSF)
markers for AD in a large multicenter study.

The investigators from the Swedish Brainpower CSF Initia-
tiveenrolledindividualswithmildcognitive impairment(MCI)
from12centers inEuropeaswell ashealthy individualsascon-
trols and those with mild AD for comparison. They identified
750 individuals as having MCI and followed them for at least
2yearstodeterminewhethertheCSFprofileatbaselineofA!42,
total tau(T-tau), andphosphorylated tau(P-tau)predicted the
ultimateclinicalcourse.TheyfoundthatCSFA!42,T-tau,and
P-tau could be used to predict outcomes and thus suggest that
these markers may be useful in identifying patients for clini-
cal trials and possibly screening tests in memory clinics.

This group of investigators has been studying these is-
sues for several years, and their study represents a tour de
force of clinical and laboratory data collections. However,
their study also represents several key challenges that need
to be addressed before CSF markers are ready for broad clini-
cal applications, although these markers already are being
used in clinical trials of disease-modifying therapies for AD.

Mildcognitive impairmentisaheterogeneouscondition,and
based on the underlying conceptual nature of the condition,
this is tobeexpected.3,4 Internationalconsensusmeetingshave
characterizedtheconstructbysubtypes intoamnesticandnon-
amnestic MCI5,6 in an attempt to explain some of the hetero-
geneity. Amnestic MCI of a presumed degenerative etiology is
generally considered to be the forerunner of clinical AD, and

Mattssonetal2havediagnosedMCIwiththatpresumption.How-
ever, the investigators combined clinical data from 12 differ-
entmemorydisorderscenters,usingdifferent instrumentsand
likelydifferent implementationof thecriteriaandconsequently
mayhaveassembledagroupofindividualswithsignificantclini-
calvariability.Assuch,whiletheypresenttheMini-MentalState
Examination scores and demographic data, without the pre-
sentation of the other clinical data a precise comparison of the
individuals from the different centers is difficult. The investi-
gators describe that they enrolled a consecutive series of indi-
viduals presenting to memory centers with symptoms leading
to the diagnoses of MCI or AD. Despite this variability, the in-
vestigatorsreportedanannualrateofprogressiontoADof11%,
which is typical for referral center cohorts.7

Similarly, there was likely considerable variability with re-
spect to the CSF collection and assays, and the authors clearly
acknowledge that their CSF assays require further standard-
ization. The coefficients of variation from other sites were dis-
crepant from the primary site, and a formula was used to “cor-
rect” these data. This may have made the results comparable
in a statistical sense from the various sites; however, it is also
likely that thesignificantvariability inthe laboratorydatacould
have compounded the problems with the clinical variability.
The investigators in this report are accomplished in AD bio-
marker research and aware of the hurdles that need to be sur-
mounted to bring an AD biomarker from the initial discovery
stage to a validated test for AD diagnosis.8

Despite these potential sources of variability, the study docu-
mented the utility of CSF biomarkers to predict, with good
accuracy, the outcome of individuals with MCI. Moreover, with
further mining of their data, Mattsson et al may improve on
their CSF biomarker algorithm. Shaw et al9 recently reported
that APOE genotype contributed incrementally to test accu-
racy when combined with measures of CSF A! and tau. Thus,
the study by Mattsson et al is an important contribution to-
ward the goal of developing disease-modifying therapies based
on the use of biomarkers and clinical measures.

Despite the considerable clinical and laboratory variabil-
ity, the results appear plausible and enticing. As the authors
indicate, this multicenter study replicated the results of smaller
single-center studies, with the caveat that some of the prior
study samples were included in this study. The data likely re-
flect the underlying pathological processes of AD in some in-
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dividuals with MCI; however, it is premature to recommend
application of these techniques in clinical practice. The in-
herent clinical and laboratory variability precludes the adop-
tion of these measures at this time. Significant refinement of
the assay procedures is necessary before these techniques can
be recommended for general clinical use along the lines de-
scribed in previous publications.8,9

Aneffort inthisdirectionisnowunderwayinNorthAmerica
knownasAlzheimerDiseaseNeuroimagingInitiative(ADNI)9,10

and is complemented by similar studies in Europe, Japan, and
Australia.This studyrepresents57centers in theUnitedStates
and Canada and was designed to evaluate the utility of neuro-
imaging and clinical biomarkers in characterizing the course
of amnestic MCI with the intention of predicting clinical AD
before the full criteria for dementia are met. A major focus of
this studyalso involvesreducingvariability in theclinical,neu-
roimaging, and laboratory procedures, including refining the
clinicalcriteria foramnesticMCI(it isnoteworthythat theclini-
cal cohort recruited inADNIhas identical clinical featuresand
rates of progression to AD as seen in an earlier clinical trial on
amnestic MCI11); standardizing neuroimaging procedures for
magneticresonanceimaging,fluorodeoxyglucosepositronemis-
siontomography(PET),andPiB(PittsburghCompoundB)PET;
and centralizing the laboratory analysis of CSF biomarkers to
ensure consistency and reliability. The biomarker data will be
integratedwith imagingandclinicaldatawith thegoalof iden-
tifying the optimal panel to use for predictive testing for AD,
AD diagnosis, and clinical trial monitoring.

Ofcritical importance,however, iswhat theclinicianandpa-
tient will do with such results. The sensitivity and specificity
of A!42, T-tau, and P-tau in the study by Mattsson et al were
sufficient to be used for screening but not as a diagnostic test.
Alzheimerdiseasehasnotreatmenttopreventoralterthecourse
of thedisease, somakingthediagnosiswithgoodaccuracymay
aid inplanningbutalsocouldbedevastatingnews forsomepa-
tientsandfamilies.Furthermore, falsepositivesandfalsenega-
tivesoccuraswithanyscreening test.However, asbiomarkers

becomemoresophisticated, theyarelikelytotakeonanincreas-
ingly important role in the diagnosis and management of AD.

The study by Mattsson et al2 represents a major step for-
ward in suggesting that biomarkers may have sufficient ac-
curacy to be used in the AD prodromal phase. The report
highlights the challenges but also suggests solutions. Sub-
sequent prospective investigations should clarify the true
utility of these measures.
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Lifestyle and Cardiovascular Health
Individual and Societal Choices
Véronique L. Roger, MD, MPH

AS PART OF THE EPIDEMIOLOGIC TRANSITION INTO THE
21st century, chronic diseases—specifically, car-
diovascular diseases—have become the leading
cause of death and disability in most countries in

the world.1 Hence, clinical and public health interventions
must aim at reducing the burden of cardiovascular disease

in populations. Secular trends in cardiovascular disease mor-
bidity and mortality indicate that some progress has been
made, and cardiovascular mortality has decreased. How-
ever, the incidence of cardiovascular disease has remained
largely stable over the past 2 decades, which, given the de-
crease in cardiovascular mortality, suggests that medical care

See also pp 394 and 401.
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