
Cerebrospinal Fluid  
Biomarkers of Alzheimer’s Disease

An overview for healthcare professionals

CEREBROSPINAL FLUID (CSF) BIOMARKERS ARE ROBUST MARKERS FOR AD5

CSF biomarkers are part of a 
comprehensive diagnosis

 f CSF biomarkers (Aβ and tau) 
and amyloid positron emission 
tomography (PET) imaging show 
high diagnostic performance, and 
topographic biomarkers such as 
volumetric magnetic resonance 
imaging (vMRI) monitor disease 
progression5

 f Aβ and tau are well-established 
pathological hallmarks of AD and 
serve as valuable biomarkers of 
disease, whether or not they are 
causal factors in the disease6-8

AD Diagnosis: Indications for appropriate use of lumbar puncture and CSF 
biomarkers from the Alzheimer’s Association9

Indication Use
Patients with SCD at increased risk for AD

Appropriate  
use

Persistent, progressing, unexplained MCI
Symptoms that suggest AD
MCI or dementia at an early age (< 65 years)
Core clinical criteria for probable AD
Patients who are being considered for an AD diagnosis and whose dominant 
symptom is a behavioral change
Cognitively unimpaired

Inappropriate  
use

Cognitively unimpaired; considered at risk based on family history
Patients with SCD and not considered at increased risk for AD
REM sleep behavior disorder
For determination of disease severity in patients already diagnosed with AD

ApoE ε4 carriers with no cognitive impairment
Use instead of genotyping for autosomal-dominant AD mutation carriers
Use in autosomal-dominant AD mutation carriers

Differential diagnosis:
 f CSF biomarkers aid in differential 

diagnosis5,11

 Ì CSF biomarker testing can 
distinguish people with AD from 
those who do not have AD in 
the early stages of disease5,11 

 Ì This procedure can also aid 
doctors in ruling out other 
potential causes of disease12,13 

INTRODUCTION
Alzheimer’s disease (AD) is a chronic, progressive, and irreversible neurodegenerative disorder.1 The 
pathological hallmarks of AD are extracellular β-amyloid plaques made up of aggregates of amyloid beta 
(Aβ) peptides and intracellular neurofibrillary tangles (NFTs) containing hyperphosphorylated tau protein.1,2 
Pathological hallmarks of AD can begin to appear as many as 20 years ahead of clinical disease onset.1,3,4 

Biomarker concordance:
 f CSF biomarkers show high 

concordance with amyloid 
and tau PET imaging14-16

Biomarker ratios:
 f Using CSF biomarker ratios 

improves diagnostic accuracy 
over a single biomarker 
measure alone5,14,17

Early diagnosis:
 f Detection of abnormal levels 

of CSF biomarker proteins may 
facilitate an early and accurate 
AD diagnosis1

 Ì An early diagnosis allows 
for future planning, lifestyle 
modifications to improve 
cognitive function, and 
initiation of appropriate 
medication10



 f Formation of amyloid 
plaques and NFTs leads to 
synaptic dysfunction and 
neurodegeneration1,8,12,14

 f Quantification of Aβ species 
(Aβ42 or, preferably, the 
Aβ42/40 ratio) in the CSF and 
PET imaging of ligands that 
bind Aβ in the brain provide 
robust surrogate markers of Aβ 
accumulation12

 f Tau is a structural protein 
found in neuronal axons that 
becomes hyperphosphorylated 
in AD and is a key component 
of neurodegeneration (t-tau) 
and NFTs (p-tau)14,18

Recommendations from the 
2011 National Institute on Aging-
Alzheimer’s Association (NIA-AA) 
workgroups and the International 
Working Group revised criteria 
(IWG-2) specify that biomarker 
evidence can be used to enhance 
a diagnosis of AD made based on 
core clinical criteria.5,6

CSF biomarker tests are currently available, whereas plasma biomarkers are at the research stage and 
are under development.19-21 Plasma biomarkers are being investigated as a less invasive, more accessible 
approach for AD screening and diagnosis.19,20 

Detection of these plasma biomarkers appears to precede other 
validated biomarkers and may be useful in early-stage diagnosis 
and in identification of individuals at risk for AD19,20,22-24

Plasma biomarkers show strong concordance with tau and 
amyloid PET and CSF biomarkers19,20,22

Inclusion of plasma biomarkers in an AD diagnosis evaluation 
is likely forthcoming as novel blood tests are developed and 
optimized19,20

BIOMARKERS REFLECT UNDERLYING AD PATHOLOGY

PLASMA (BLOOD-BASED) BIOMARKERS FOR AD DIAGNOSIS

SUMMARY
AD CSF biomarker analysis is an effective diagnostic tool, and emerging evidence supports the use 
of plasma biomarkers as screening tools for early AD diagnosis. Improved healthcare provider and 
patient communication may prove valuable for early and accurate diagnosis of AD.1,5,11,19,20,22-24 
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A, amyloid beta; Aβ, amyloid beta; AD, Alzheimer’s disease; ApoE, apolipoprotein E; CSF, cerebrospinal fluid; FDG, fluorodeoxyglucose; MCI, mild cognitive impairment;  
MRI, magnetic resonance imaging; N, neuronal injury; NFT, neurofibrillary tangles; p-tau, phosphorylated tau; PET, positron emission tomography; REM, rapid eye movement;  
SCD, subjective cognitive decline; T, tau; vMRI, volumetric magnetic resonance imaging.
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Emerging plasma 
biomarkers19,20,22,23,25
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Biomarker status is an integral part of the diagnostic criteria for AD8,a

ATN Profiles Biomarker Categories
A−T−(N)− Normal AD biomarkers
A+T−(N)− Alzheimer’s pathological change
A+T+(N)− AD
A+T+(N)+ AD
A+T−(N)+ AD and concomitant suspected non-AD pathological change
A−T+(N)− Non-AD pathological change
A−T−(N)+ Non-AD pathological change
A−T+(N)+ Non-AD pathological change

a Per NIA-AA criteria, when biomarker results conflict with core clinical criteria, biomarkers are regarded as “uninformative” and do not 
alter diagnostic classification. Amyloid-negative patients with core clinical criteria for probable AD dementia are not defined by IWG.
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