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PREFACE 

Dementia affects nearly 47 million people worldwide, and this number is expected to grow to 
nearly 75 million by 2030 .¹ Alzheimer’s disease (AD) is the most common cause of dementia 
and is responsible for an estimated 60% or more of all cases .² AD is a complex, progressive, 
and irreversible neurodegenerative disease .² Although AD is more common with advancing 
age, AD is the sixth leading cause of death in the United States and affects an estimated 
1 in 10 people aged 65 and older .² As life expectancy increases and the population ages, a 
growing number of people worldwide will be affected by AD .¹ Great strides in understanding 
the pathophysiology of AD have been made in the past decades, including our understading 
that AD progression starts years before clincial symptoms emerge .² These research 
achievements have been translated into some promising drug candidates that currently are 
being evaluated in late-phase clinical trials .² There is a general belief that early intervention 
may be crucial to maximizing clinical benefit .2 .3

Accumulating evidence supports the ability of AD biomarkers—measurable biological 
factors that can indicate the presence of disease or risk of developing a disease—found 
in cerebrospinal fluid (CSF) or on positron emission tomography (PET) to effectively identify 
people with early stages of AD .2,4 This paradigm shift has resulted in novel diagnostic criteria 
for use in AD research that incorporate biomarkers .4 Furthermore, clinical trials testing 
potential treatments for AD can incorporate biomarkers both as inclusion criteria and as tools 
to identify and monitor drug effects on AD pathophysiology .³

This booklet provides information on AD fluid biomarkers, particularly CSF biomarkers . Recent 
progress on blood biomarkers is also covered . This booklet highlights the value of biomarkers 
as diagnostic tools in the early stages of AD . Practical considerations regarding the steps 
required for CSF collection, often called a lumbar puncture, as well as best practices for CSF 
sample handling, including recent consensus guidelines, are also included . It is our hope that 
the content of this booklet may facilitate physician-patient dialogue about the importance of 
CSF biomarker testing in an early AD workup and the procedural aspects of CSF collection . 
Our ultimate goal is to support the widespread application of reliable CSF biomarker assays to 
facilitate early AD diagnosis in both the clinical trial setting and real-world clinical practice .

 

Kaj Blennowa    Jens Wiltfanga

a In collaboration with Biogen . Medical writing support for this booklet was provided by Nucleus Global and funded by Biogen .
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INTRODUCTION:  
ALZHEIMER’S DISEASE AND THE IMPORTANCE OF EARLY DIAGNOSIS   
 

Alzheimer’s disease (AD) is a chronic, progressive, and irreversible neurodegenerative disorder .1 The 

pathological hallmarks of AD are extracellular beta amyloid plaques made up of aggregates of amyloid 

beta (Aβ) peptides and intracellular neurofibrillary tangles (NFTs) containing hyperphosphorylated tau 

protein (Figure 1) .1,2

Left image (Aβ plaque) reproduced from Mathur et al . (2015) .8  Middle image (NFT) reproduced from Day et al . (2015) .9   
AD, Alzheimer’s disease; Aβ, amyloid beta .

Accumulation of Aβ is believed to set off a pathological cascade, leading to accumulation of NFTs and 

widespread neurodegeneration in AD .10 The pathological changes of AD progress slowly, affecting an 

increasing number of brain regions with time .2 The pathological processes begin many years before 

the onset of clinical symptoms, signifying an extended preclinical phase in AD .2,6  

In most patients, AD follows progressive disease stages: preclinical AD, mild cognitive impairment 

(MCI) due to AD, and AD dementia from mild to severe (Figure 2) .2,11 

Figure 1: The Pathology of AD.  
Pathological hallmarks of AD can begin to appear as many as 20 years ahead of clinical disease onset .2,6,7 
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AD, Alzheimer’s disease; IWG, International Working Group; MCI, mild cognitive impairment; NIA-AA, National Institute on Aging–Alzheimer’s Association . 

Early diagnosis of AD 

Emerging diagnostic criteria for early AD: An emerging conceptual framework in the diagnosis of AD 

considers the combination of core clinical criteria (including a patient’s presenting with a subjective 

cognitive complaint and the patient’s history, age, comorbidities, symptoms, family history, and 

genetics), cognitive testing, and one or more abnormal biomarker .4,14

 f AD diagnostic criteria include assessment of biomarkers: Biomarkers of underlying 

pathophysiology are increasingly used in the diagnostic evaluation of patients with suspected 

AD .4,13 The 2018 National Institute on Aging-Alzheimer’s Association (NIA-AA) research framework 

established an unbiased classification system for describing the biomarker status of these 

patients . A rating of + or − is assigned to each category to provide a descriptive biomarker label 

for each patient (Table 1) .15

Figure 2. Diagnostic Criteria and Continuum of AD.  
Diagnostic criteria describe multiple progressive stages occurring over the course of AD .3,4,11-13
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CSF biomarkers are part of a comprehensive diagnosis: Recommendations from the 2011 NIA-AA 

workgroups specify that biomarker evidence can be used to enhance a diagnosis of AD made based 

on core clinical criteria .13 The International Working Group revised criteria further distinguish diagnostic 

biomarker use . CSF biomarkers (Aβ and tau) and amyloid positron emission tomography (PET) imaging 

are recognized as having a more central role because of their high diagnostic performance, whereas 

downstream topographic biomarkers such as volumetric magnetic resonance imaging (vMRI) function 

better in monitoring disease progression .4 Aβ and tau are well-established pathological hallmarks of 

AD, and thus serve as valuable biomarkers of disease, regardless of whether they are causal factors 

in the disease .13,15,16 

Table 1. Stages of AD.  
Biomarker status is an integral part of the diagnostic criteria for AD .16,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)+ Alzheimer’s 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 . 
A, amyloid beta; AD, Alzheimer’s disease; IWG, International Working Group; N, neuronal injury; NIA-AA, National Institute on Aging–Alzheimer’s Association; T, tau . 

The value of early identification of AD in the prodromal or preclinical stages: Biomarkers provide 

early indications of abnormal pathophysiological changes related to AD, and CSF biomarkers can 

be used to predict conversion to AD dementia . 14,17,18 Change in levels of CSF Aβ42 (the 14–amino 

acid form of Aβ that is deposited in plaques) has been postulated as one of the earliest detectible 

signs of AD pathology .14,17 CSF biomarkers are therefore useful for reliably diagnosing AD early in 

disease progression in the prodromal and even the preclinical stage . Currently, a timely and accurate 

AD diagnosis provides patients with the benefit of a personalized care plan (Figure 3) that allows the 

patients and caregivers to: 2,19,20

 f Plan for future care, living arrangements, and financial and legal matters

 f Evaluate the opportunity to participate in disease registries and clinical trials testing potential new 
treatments for AD

 f Implement lifestyle modifications 
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 f Get early symptomatic treatment that may temporarily help preserve daily functioning, even though 
the underlying Alzheimer’s process cannot be stopped or reversed

In the future, if disease-modifying drugs are available, an early and accurate AD diagnosis will be key 

for initiation of treatment .2,3

Figure 3. Diagnosis and Management of Patients With Early AD.21   
This early AD workup describes the potential patient journey from presentation through options for 
management of patients receiving an early AD diagnosis .

AD, Alzheimer’s disease; CSF, cerebrospinal fluid; MRI, magnetic resonance imaging; PET, positron emission tomography .
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THE VALUE OF CSF BIOMARKERS IN AD 
AND OTHER NEURODEGENERATIVE DISEASES   

Abnormal CSF biomarkers reflect underlying AD pathological processes

Core biomarkers of AD: The core biomarker signature of AD in CSF is decreased levels of Aβ, 

specifically the Aβ42 form, and increased levels of total tau (t-tau) or phosphorylated tau (p-tau;  

Figure 4) .22 

 

 f Aβ peptides: Aβ40 and Aβ42 are 40– and 42–amino acid long fragments of the amyloid precursor 

protein (APP) cleaved by β- and γ-secretases .23 Aβ42 is more likely to aggregate in vitro and is 

the earliest form of Aβ to accumulate in the brain .24 In a healthy brain, Aβ peptide is cleared from 

the brain through systemic circulation, transport across the BBB, and proteolytic degradation .25 

β-amyloid plaques composed of aggregates of the Aβ peptide are thought to result from an 

imbalance between Aβ production and clearance .10

 Ì Both quantification of Aβ species (Aβ42 or the Aβ42/40 ratio) in the CSF and PET imaging 

of ligands that bind Aβ in the brain provide robust surrogate markers of Aβ accumulation .23 

Accumulation of Aβ is hypothesized to precede the onset of cognitive symptoms and 

dementia by as many as 10 – 20 years (Figure 1) .6

 f Tau: Tau is a structural protein found in neuronal axons that becomes hyperphosphorylated in AD 

and is the key component of NFTs . NFTs are insoluble filamentous deposits that occur in AD, and 

also in other neurodegenerative disorders termed tauopathies . Hyperphosphorylated tau prevents 

proper neuronal functioning by impairing axonal transport and reducing synaptic function .26

 Ì Changes in levels of t-tau and increased phosphorylation of tau can occur 15 years 

before the onset of AD dementia (Figure 1) .6 Such changes in t-tau can reflect neuronal 

degeneration, while the level of p-tau has been shown to correlate with the NFT load within 

the brain .22
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Figure 4. Biomarkers for Alzheimer’s Disease.2,16,22,23    
Pathological hallmarks of AD, such as the formation of amyloid plaques and NFTs that lead to synaptic 
dysfunction and neuronal degeneration, induce biochemical changes to the environment surrounding 
neurons in the brain . These changes are mirrored by subsequent measurable protein alterations in  
the CSF . 2, 20, 21
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Aβ, amyloid beta; CSF, cerebrospinal fluid; FDG, fludeoxyglucose; MRI, magnetic resonance imaging; PET, positron emission tomography; p-tau, phosphorylated tau;  
t-tau, total tau .

CSF biomarkers as robust markers of AD  

 f CSF concordance with amyloid and tau PET imaging: Amyloid and tau PET imaging use ligands 

to detect various forms of amyloid or tau in the brain, respectively .16 Amyloid PET measures Aβ 

deposition in the brain and is a well-validated biomarker of AD .27 A large number of studies have 

established a strong inverse correlation between amyloid PET readings and low CSF Aβ42 levels, 

demonstrating that CSF Aβ is a robust marker of amyloid accumulation in the brain .22 Furthermore, 

CSF Aβ42 and PET were >90% concordant in a cohort of patients with MCI .27 Evaluation using 

the ratio of Aβ42 to another variant of Aβ, such as Aβ40, can further increase the concordance 

of CSF Aβ42 to PET readings .4,22,28,29  CSF t-tau/Aβ42 and and CSF p-tau/Aβ42  also show strong 

concordance with amyloid PET .30 PET imaging of tau pathology, another well-validated biomarker, 

detects NFTs in the brain . CSF t-tau and p-tau both perform similarly to tau PET in patients in the 

early stages of AD .16,31
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 f CSF biomarkers for AD diagnostic and prognostic use: CSF biomarkers can be useful for 

identifying early AD and predicting progression from MCI due to AD to AD dementia .4,32 Ratios 

of either p-tau or t-tau to Aβ42 can predict rate of progression and likelihood of conversion from 

the MCI to the dementia stage .4 Consistent with their ability to reflect underlying AD pathology, 

abnormal CSF tau and Aβ42 levels correlate with postmortem examination findings in patients 

with AD .22 Using CSF Aβ42/Aβ40 ratios improves diagnostic accuracy over Aβ42 alone .22,33 

Including the measurement of the CSF Aβ42/40 ratio during routine diagnosis increases 

diagnostic accuracy .34

 f CSF biomarkers can aid differential diagnosis: Using CSF biomarkers may help to (1) distinguish 

dementia due to AD from depression in the elderly or other neurodegenerative disorders, such as 

frontotemporal dementia, Parkinson’s disease, Lewy body dementia, and Creutzfeldt-Jakob disease 

(CJD), and (2) detect the presence of comorbidities .23,33

CSF biomarkers in neurodegenerative disorders 

 f Emerging CSF biomarkers of AD: As our understanding of the underlying mechanisms of AD 

expands, emerging evidence supports additional biomarkers of neurodegeneration and synaptic 

dysfunction (eg, neurofilament light chain [NF-L], p-tau231, tau368, GAP-43, neurogranin, SNAP25, 

and synaptotagmin-1) as well as neuroinflammation and glial activation (soluble TREM2 [sTREM2] 

and YKL-40) in AD .18,35-40 These candidates show strong concordance with other well-validated AD 

biomarkers and may provide further information regarding underlying neuronal injury when used 

in combination with core CSF biomarkers of amyloid and tau pathology .35-39  Emerging biomarkers 

may one day offer promising value as screening tools for early AD diagnosis, yet further studies 

are needed to determine their diagnostic utility .35,36,38,40 

 f Generic markers of neurodegeneration are common in other neurodegenerative diseases: 

Classic biomarkers of neuronal injury or neurodegeneration, such as abnormal levels of CSF 

tau or NF-L, are altered in other neurodegenerative disease besides AD . For example, CSF NF-L 

is elevated in amyotrophic lateral sclerosis (ALS), and CSF t-tau is elevated in CJD .23,41 Thus, 

although these markers provide critical information regarding pathological processes occurring in 

the brain, they are most useful when used in combination with other well-studied biomarkers for 

more accurate diagnostic use .39
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Plasma biomarkers for AD diagnosis 

 f Plasma tau biomarkers for AD: Plasma biomarkers (eg, p-tau181, p-tau217) are being investigated 

as a less invasive, more accessible approach for AD screening and diagnosis .42-45 Plasma p-tau181 

shows strong concordance with tau PET, performs comparably to CSF p-tau181 in distinguishing AD 

dementia from non-AD neurodegenerative disease,42 and plasma p-tau181 concentrations positively 

correlate with disease severity .43 Thus, plasma p-tau181 may be useful for both early screening and 

clinical management of individuals along the AD continuum .42,43,45 Plasma p-tau217 has also been 

shown to differentiate AD from other neurodegenerative diseases .44 Detection of these plasma 

biomarkers appears to precede other validated biomarkers, such as tau PET, warranting further 

investigation of their use in early screening and diagnosis .42,43,45 Inclusion of plasma biomarkers 

in an AD diagnosis evaluation is likely forthcoming as novel blood tests are developed and 

optimized .46,47

 f Plasma Aβ biomarkers for AD: Additionally, the plasma Aβ ratio (Aβ42/40) shows promise for 

AD screening and diagnosis .46-48 Evidence suggests strong concordance between plasma Aβ42/

Aβ40 and amyloid PET, CSF Aβ42, and CSF ratio p-tau181/Aβ42 .46-47 Further, plasma Aβ42/Aβ40 

has been shown to accurately predict current and future brain amyloidosis .46-47 Therefore, plasma 

Aβ42/Aβ40 may be useful in both early-stage diagnosis of AD and identifying individuals at risk 

for AD .46-47 Further exploration of the clinical utility of plasma biomarkers and their ratios will be 

critical, as these biomarkers offer a minimally invasive, cost-effective approach to biomarker 

testing in AD that would allow for broader clinical access .46-48 
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CSF COLLECTION

What is CSF?23,49 

 f CSF makes direct contact with the brain, and CSF circulates from both the brain extracellular fluid 

and the sites of secretion in the ventricles to the subarachnoid space and sites of absorption 

(Figure 5) .

 f CSF plays roles in brain homeostasis and regulation of neuronal functioning; its composition 

reflects the biochemical changes occurring within the brain . 

 f The total volume of CSF is estimated to be approximately 150 mL in an adult .

 f CSF production in adults varies between 400 and 600 mL per day .

 f CSF is renewed 4 to 5 times per 24 hours in young adults and up to 3 times per 24 hours by the 

age of 77 years .

Figure 5. The Production and Circulation of CSF.    
CSF is located within the ventricles and subarachnoid space of the brain and flows down the spinal cord 
to surround the cauda equina .23

Choroid plexus
(lateral ventricle)

Choroid plexus
(3rd ventricle)

Choroid plexus
(4th ventricle)

Sinus sagittalis superior

Subarachnoid space

Subarachnoid space

Arachnoid villus

CSF, cerebrospinal fluid .
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Understanding the CSF collection procedure 

CSF is collected by spinal tap 

 f CSF is collected by inserting a needle in the subarachnoid space located below the end of spinal 

cord (below the conus medularis), between the third and fourth or fourth and fifth lumbar vertebrae 

(Figure 6) .23,50

 f The CSF collection procedure, also called spinal tap or lumbar puncture (LP), is a safe and 

standard medical procedure performed by trained healthcare providers (HCPs) for diagnosis of 

suspected meningitis, subarachnoid hemorrhage, and multiple sclerosis; for spinal anesthesia; 

and for treatment purposes using intrathecal drug administration .50-52

 f Please refer to page 15 for specifics regarding the CSF collection procedure (Figure 8) .

Figure 6. Location of CSF Collection.    
CSF is collected from the subarachnoid space below the end of the spinal cord .50,53
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 f CSF sample storage and handling information: Several studies have documented the importance 

of CSF collection, handling, and storage conditions on biomarker results .54-57 As new assays and 

standardized procedures become available, strict adherence to recommended procedures is 

imperative to ensure the validity and reliability of results .54,55,57,58 Some recommendations from the 

Alzheimer’s Biomarkers Standardization Initiative (ABSI) consensus meeting are listed below .57

 Ì CSF should be collected in a low-binding polypropylene test tube to avoid adsorption of 

biomarker proteins by test tubes .

 Ì For AD CSF biomarkers, tubes of the smallest volume necessary should be used, and tubes 

should be filled to ≥ 50% of their available volume . The collected volumes should be as 

consistent as possible for all collections .

 Ì Guidelines describing post collection centrifugation, storage, and shipping should be strictly 

followed to provide consistent, quality samples .

 f There is no clear evidence suggesting that patient position or the time of day of LP influences 

sample quality, according to ABSI consensus .57

 f Contraindications for the LP procedure: Contraindications for the LP procedure are local infection 

at the site of LP, focal neurological deficits suggesting raised intracranial pressure, a mass 

at the posterior fossa, blood clotting disorders or use of anticoagulants, and developmental 

abnormalities of the backbone at the site of LP .50

 f Risks and potential side effects of the LP procedure: Several large studies of patients in 

memory clinics have concluded that the overall risk of complications from LP in patients with 

AD is relatively low; the most common adverse side effects are headache and back pain, which 

are mild in intensity in most cases .50,59-61 Patients with a history of headache have a higher 

risk of developing headache and back pain .50 The overall incidence of post-LP headache is low, 

although the true incidence is not known due to the lack of blinded studies .61,62 The risk of post-

LP headache is higher in younger patients than in elderly patients and can be mitigated by using 

small-sized atraumatic needles . Back pain is also more common with younger age and can be 

mitigated through proper training of clinicians to avoid multiple LP attempts . Notably, patient fear 

of the procedure was associated with an elevated risk of adverse effects, while the frequency of 

adverse effects was lower in patients with MCI .50
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 f Novel assays measure CSF biomarkers: Fully automated assays measuring CSF biomarkers are 

being developed for use as AD diagnostic and clinical management tools (eg, Elecsys CSF assay, 

from Roche Diagnostics GmbH; Lumipulse assay, from Fujirebio Europe NV, Gent, Belgium) .30,63 

The Elecsys CSF assay has received breakthrough device designation from the US Food and 

Drug Administration following promising results suggesting its use as a compliment to PET in AD 

diagnosis .64 Elecsys CSF assays show high concordance with amyloid PET and reliably predict 

cognitive decline in individuals with MCI .30,65 Additionally, the Lumipulse CSF assays have been 

shown to facilitate early AD screening .63,66 As assays measuring CSF biomarkers prove to be 

forthcoming tools for AD diagnosis, standardization and quality control of these assays, as well as 

clear guidelines for their use in the clinic, are necessary .67

 f Appropriate use of LP and CSF biomarker testing in AD: A multidisciplinary working group 

convened by the Alzheimer’s Association published guidelines for the appropriate use of CSF 

biomarker testing for the diagnosis of AD . Appropriate and inappropriate indications, per their 

guidance, are indicated in Table 2 .68

Table 2. AD Diagnosis: Indications for appropriate use of LP and CSF biomarkers from the Alzheimer’s 
Association68

Indication Use

Patients with SCD at increased risk for AD

Appropriate usePersistent, 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 ADAD mutation carriers

Use in ADAD mutation carriers

AD, Alzheimer’s disease; ApoE, apolipoprotein E; ADAD, Autosomal-dominant Alzheimer’s disease; MCI, mild cognitive impairment; REM, rapid eye movement;  
SCD, subjective cognitive decline .
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Figure 7. Potential Misconceptions and Objections Regarding the LP Procedure 

• Explain the procedure and the diagnostic and prognostic value of CSF biomarkers in AD.50,60

• If needed, refer the patient to a center that performs LPs routinely.50,60

• Explain the low overall risk of complications reported to date.50,60 
• Describe that studies have shown LP to be a safe technique with manageable and mild side effects.50,60 
• Providing accurate and balanced information to patients in a reassuring manner may reduce the risk of procedural anxiety and 
   post-LP complications.50

• Analysis of CSF biomarkers allows for early diagnosis of AD.14,17,18 

• CSF Aβ42 levels have strong concordance with amyloid PET readings.22

• CSF Aβ is a robust marker of amyloid accumulation in the brain.22 

• A single CSF collection allows evaluation of multiple biomarkers.23

• Collecting CSF allows for the creation of biobanks to better characterize the disease.70 

Patient will refuse due to fear of complications

LP is a difficult technique that requires a specialist to perform

LP requires specialized facilities and equipment

Performing LP is time consuming and may have a low reimbursement rate

LP has low diagnostic utility for AD

LP is performed routinely to diagnose other neurological conditions and can be performed by any trained HCP. Patients can be referred to 
specialists for the procedure.50,52,69 Practicing the procedure will reduce the risk of failure.69

LP can be performed in outpatient centers or hospitals.52 Standard medical equipment is used for LP.51

The cost of LP is low in comparison to other diagnostic procedures.23

There is high variability in analyses of CSF biomarkers

AD biomarker assays have successfully been transferred to fully automated laboratory instruments. This has resulted in a dramatic 
improvement in performance.58 Variability can be minimized through strict adherence protocols for collection, storage, and analysis and by 
using biomarker ratios.33, 54-57

Aβ, amyloid beta; AD, Alzheimer’s disease; CSF, cerebrospinal fluid; HCP, healthcare provider; LP, lumbar puncture; PET, positron emission tomography .
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Figure 8. Procedural Aspects of LP for Healthcare Professionals.   
This flowchart describes the general components of the LP procedure aligned to recently published 
consensus guidelines, with key considerations described at each step .50,51,71

CSF, cerebrospinal fluid; LP, lumbar puncture .

• Although the procedure may be performed in a sitting 
position, the lateral recumbent position is recommended 

• LP is performed in the L3/L4 or L4/L5 interspace safely 
below the spinal cord
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• Disinfect site using standard procedures
• Remove excess antiseptic from skin before needle 

insertion

• After the procedure, the patient can get up slowly 
when feeling well but is advised to avoid exercise or 
heavy work the same day

• Bed rest is not associated with lower risk of headache 
or back pain

• Introduce spinal needle (small diameter, atraumatic) 
with bevel parallel to dura �bers

• Collect CSF in polypropylene tubes
• Remove the needle and apply sterile dressing
• Send CSF for diagnostic tests

• LP may be performed with or without local anesthetics

• Explain procedure and diagnostic value of CSF 
biomarkers to the patient and family

• Obtain informed consent
• Check for contraindications

Preparation

Position patient

Sterilization

Anesthesia

CSF collection

Aftercare
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PATIENT COMMUNICATION   

The benefits of CSF biomarker testing for AD are multifaceted

Timely diagnosis: 
 f Symptoms of AD arise because of slow, ongoing injury to different parts of the brain2,5

 f This injury is believed to involve two proteins: amyloid beta (Aβ) and tau2,5

 f Detection of abnormal levels of these proteins in the CSF may facilitate an early and 
accurate diagnosis2

 f An early diagnosis allows for future planning, lifestyle modifications to preserve 
cognitive function, and initiation of appropriate medication20

Accurate diagnosis:
 f The accuracy of measuring Aβ and tau in CSF is well established4,22,28,29,44

 f CSF biomarker testing can distinguish people with AD from those who do not have AD 
in the early stages of disease4,32 

 f This procedure can also aid doctors in ruling out other potential causes of disease23,33 

Routine and safe procedure:
 f The CSF collection procedure, also known as a spinal tap or lumbar puncture, is a 

routine and safe test with a low risk of complications50-52

 f Potential side effects of the procedure include mild headache or mild back pain52

Patient glossary  

Amyloid beta (Aβ) and tau2,5

Proteins that contribute to ongoing injury 
to the brain in AD .

Biomarkers72

A biological molecule found in the 
body that is a sign of either a normal 
physiological process or disease .

Cerebrospinal fluid (CSF)23,49

Fluid surrounding the brain and 
spinal cord .

CSF collection50-52

A routine and safe procedure, also 
known as a spinal tap or lumbar 
puncture, used to collect CSF .



17

A practical guide for healthcare providers

CSF collection is a routine and safe procedure

Performing the procedure: When CSF collection is performed (Figure 10), patients will be sitting or  

lying down . The patient’s lower back will be sterilized using standard procedures, and the area 

surrounding the insertion site may be numbed . A thin needle will be inserted into the area below the 

spinal cord in the lower back to collect a small amount of fluid . After the procedure, the CSF will be 

sent to a laboratory for analysis . Only one procedure is required to measure multiple types of proteins 

in the fluid .50,51,71

Patient perception of the CSF collection procedure: Although CSF collection is generally regarded as 

a safe procedure, patients may be skeptical or have concerns about the procedure .50,60 

Figure 10. CSF Collection Procedure    
During the procedure, cerebrospinal fluid (CSF) is withdrawn from the lower back, below the spinal  
cord, from what is known as the lumbar region . CSF is found around the brain and the spinal cord  
and contains markers that are indicative of the health of the brain .23,49-51,71 

CSF, cerebrospinal fluid .

Spine

L5

L4

L3

Brain
Spinal cord

Blue arrow indicates 
the point of CSF 

withdrawal

Vertebrae
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Figure 11. Potential Patient Concerns Regarding the CSF Collection Procedure 

The procedure is risky, with many potential complications

The procedure will be painful

The procedure will have many side-effects

What will the procedure tell me?

Local anesthetics may be given to at the site of the lumbar puncture.50 The risk of side effects is low and side effects are 
usually mild.50,60 

The risk of complications is low. CSF collection is a safe and routine procedure regularly used in other healthcare settings.50,60 

HCPs are trained to use special techniques to lower the risk of side effects. Overall, side effects are mild and the risk of side 
effects is low. The most common side effect is a mild headache.50,60 

CSF is found around the brain, and the spinal cord contains markers that are indicative of the health of the brain.23 HCPs will test 
the CSF for abnormal levels of the proteins Aβ and tau to confirm or rule out an AD diagnosis.4,22,23,27-29,32,33

Aβ, amyloid beta; AD, Alzheimer’s disease; CSF, cerebrospinal fluid; HCP, healthcare providers; LP, lumbar puncture; PET, positron emission tomography . 

SUMMARY

There is compelling support for the clinical use of AD CSF biomarker analysis as an effective 

diagnostic tool. The incorporation of biomarkers into evolving diagnostic criteria for AD, coupled 

with improved protocols for CSF analysis, has increased the utility and accuracy of fluid 

biomarkers in diagnosing early AD. Improved patient understanding of how CSF is collected and 

analyzed in a clinical setting, combined with improved HCP and patient communication, may 

prove valuable for early and accurate diagnosis of AD.
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