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Abstract

US clinical practice guidelines for the diagnostic evaluation of cognitive impairment

due to Alzheimer’s disease (AD) or a related dementia (ADRD) are two decades old.

This evidence-based guideline was developed to empower all clinicians to implement

a structured approach for evaluating a patient with symptoms that may represent

clinical AD/ADRD. An expert workgroup conducted a review of 7374 publications

(133met inclusion criteria) and developed recommendations as steps in an evaluation

process. This summary briefly reviews core recommendations and details special-
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Funding information

Alzheimer’s Association ist recommendations of a high-quality, evidence-supported evaluation process aimed

at characterizing, diagnosing, and disclosing the patient’s cognitive functional status,

cognitive–behavioral syndrome, and likely underlying brain disease so that optimal

care plans to maximize patient/care partner dyad quality of life can be developed; a

companionarticle summarizes primary care recommendations. If clinicians use the rec-

ommendations in this guideline and health-care systems provide adequate resources,

outcomes should improve inmost patients in most practice settings.
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Highlights

∙ US clinical practice guidelines for the diagnostic evaluation of cognitive impairment

due to Alzheimer’s disease (AD) or related dementias (ADRD) are decades old and

aimed at specialists.

∙ This evidence-based guideline was developed to empower all—including primary

care—clinicians to implement a structured approach for evaluating a patient with

symptoms that may represent clinical AD/ADRD.

∙ This summary focuses on recommendations appropriate for specialty practice

settings, forming key elements of a high-quality, evidence-supported evaluation

process aimed at characterizing, diagnosing, and disclosing the patient’s cog-

nitive functional status, cognitive–behavioral syndrome, and likely underlying

brain disease so that optimal care plans to maximize patient/care partner dyad

quality of life can be developed; a companion article summarizes primary care

recommendations.

∙ If clinicians use this guideline and health-care systems provide adequate resources,

outcomes should improve inmost patients in most practice settings.

1 INTRODUCTION

A major global health challenge is the timely detection, accurate

diagnosis, appropriate disclosure, and proper management of mild

cognitive impairment (MCI) or dementia due to Alzheimer’s disease

(AD) or AD related dementias (ADRD), which include frontotemporal

lobar degeneration (FTLD), Lewy body disease (LBD), vascular contri-

butions to cognitive impairment and dementia (VCID), mixed etiology

dementias, and others, which in aggregate is a major public health

burden.1–3 Although some primary care providers (PCPs) are com-

fortable diagnosing andmanaging patients with dementia, many PCPs,

hospitalists, and emergency room specialists express a preference and

refer patients with cognitive symptoms to neurologists, geriatricians,

or geriatric psychiatrists.3 Evidence shows that timely diagnosis is

associated with meaningful medical and psychosocial benefits4–11 as

well as reduced societal and health-care costs.2,4,6,12 Barriers to timely

diagnosis and disclosure of MCI or dementia due to AD/ADRD are

multifactorial, but many could be mitigated by development and adop-

tion of contemporary evidence-based clinical practice guidelines for

the diagnostic evaluation of suspectedMCI or dementia, incorporating

current perspectives on the essential roles of biomarkers in specialty

practice.

To address these gaps, the Alzheimer’s Association convened a

Diagnostic Evaluation, Testing, Counseling and Disclosure Clinical

Practice GuidelineWorkgroup (the DETeCD-ADRD CPGWorkgroup),

as summarized in the companion article focused on primary care.13

The purpose of the patient-centered evaluation process is to pro-

vide timely, accurate, and compassionate diagnosis, disclosure, and

counseling regarding stage of functional impairment (cognitive func-

tional status), the constellation of symptoms and signs of the illness

(cognitive–behavioral syndrome), and the likely underlying disease(s)

and conditions that are contributing to it—ultimately to ensure that all
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DICKERSON ET AL. 3

RESEARCH INCONTEXT

1. Systematic review: Through a modified-Delphi approach

and guideline-development process (7,374 publications

were reviewed; 133 met inclusion criteria) an expert

workgroup developed recommendations as steps in a

patient-centered evaluation process.

2. Interpretation: This summary focuses on recommenda-

tions appropriate for a specialty practice setting, form-

ing core elements of a high-quality, evidence-supported

evaluation process aimed at characterizing, diagnosing

and disclosing the patient’s Cognitive Functional Status,

Cognitive-Behavioral Syndrome, and likely underlying

brain disease.

3. Future directions: If clinicians use this guideline and

healthcare systems provide adequate resources, out-

comes should improve in most patients in most practice

settings.

potential medical and psychosocial issues are considered so that a care

plan can be developed to optimize goals, function, and quality of life for

the patient and family.

Here, we briefly summarize the core elements of a high-quality

patient-centered evaluation and disclosure process that are appropri-

ate for primary care and any other practice setting (additional details

on these elements are summarized in the companion article) and

provide specific information on the recommendations aimed toward

specialists and dementia subspecialists.

2 METHODS

The methods used in the DETeCD-ADRD CPG workgroup process are

described in the companion article focused on primary care and sup-

plementary material (see supporting information Material). The first

11 recommendations are described in detail in the companion arti-

cle and summarized very briefly here. Recommendations 12–19 focus

on steps in the process typically performed by specialty and subspe-

cialty practitioners and are detailed here (see Box 1 for complete

recommendations).

2.1 Framework of the DETeCD-ADRD guideline

As detailed in the companion article focused on primary care, the

workgroup considered a major goal of the diagnostic evaluation pro-

cess to be the development of a three-step diagnostic formulation.

The first step is to delineate the cognitive functional status (i.e., the

overall level of impairment). The second step is to characterize the

patient’s cognitive–behavioral syndrome,which sets prior probabilities

for the likely underlying cause(s) (and potential contributing factors,

conditions, and disorders) and plays a critical role in guiding diag-

nostic decision making. Finally, the third step is for the clinician to

generate and narrow the differential diagnosis of the brain disease(s)

or disorder(s) that is the likely cause(s) of the patient’s cognitive–

behavioral syndrome, recognizing the importanceof differentiatingAD

fromADRDor other diseases, disorders (e.g., mood disorders), medical

conditions (e.g., sleep apnea), and factors (e.g., effects ofmedications or

substance use) that may cause or contribute to cognitive or behavioral

symptoms. Theguideline alsoemphasizes the importanceof identifying

accompanying factors or conditions that may exacerbate symptoms,

whichmay ormay not be possible to amelioratewithmedical or behav-

ioral treatments; and of promoting brain-healthy behaviors (see Box

2 on brain-healthy behaviors in companion manuscript for primary

care).13,17

To accomplish the three steps of the diagnostic formulation,

the evaluation follows a multi-tiered approach so the clinician can

select assessments and tests that follow a structured process but

are tailored to the individual patient’s circumstances. The three

steps of the diagnostic formulation may be relatively straightfor-

ward to determine by following a process of seven core elements

and using the first tier of assessment and diagnostic tests in

a primary care setting, or they may require additional consulta-

tion (e.g., neuropsychological evaluation) and tiers of assessments

and tests in the primary care, specialty, or dementia subspecialty

settings.

2.2 DETeCD-ADRD core elements of diagnostic
and disclosure process and recommendations: A brief
summary

The first 11 recommendations, briefly summarized here, are detailed in

the companion article. These recommendations followa series of seven

core elements as illustrated in Figure 1.

2.2.1 Core element one: Whom to evaluate and
how to establish shared goals

The first core element of the process, covered by Recommen-

dations 1 through 3, addresses foundational considerations when

initiating and proceeding through a diagnostic evaluation and dis-

closure process. The DETeCD-ADRD CPG emphasized the criti-

cal importance—in most situations—of including both the patient

and an informant or care partner in the diagnostic and disclosure

process.
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4 DICKERSON ET AL.

BOX1: DETeCD-ADRDRecommendations

RECOMMENDATION 1: For patients who self-report or whose care partner or clinician reports cognitive, behavioral, or functional

changes, the clinician should initiate amultitiered evaluation focused on the problem. (Strength of Recommendation A)

Rationale and considerations for the Implementation of Recommendations 1–12 are detailed in Atri et al.13

RECOMMENDATION 2: The clinician should use patient-centered communication to develop a partnership with the patient or with

the patient and a care partner to (1) establish shared goals for the evaluation process and (2) assess capacity (understanding and

appreciation) to engage in the goal-setting process for the evaluation. (Strength of Recommendation A)

RECOMMENDATION 3: The evaluation process should use tiers of assessments and tests based on individual presentation, risk factors,

and profile to establish a diagnostic formulation, including (1) the overall level of impairment, (2) the cognitive–behavioral syndrome, and

(3) the likely cause(s) and contributing factors. (Strength of Recommendation A)

RECOMMENDATION 4: During history taking for a patient being evaluated for cognitive or behavioral symptoms, the clinician should

obtain reliable information involving an informant regarding changes in (1) cognition, (2) activities of daily living (ADL and instrumen-

tal ADL [IADL]), (3) mood and other neuropsychiatric symptoms, and (4) sensory and motor function. Use of structured instruments for

assessing each of these domains is helpful. (Strength of Recommendation A)

RECOMMENDATION 5: During history taking for a patient being evaluated for cognitive or behavioral symptoms, the clinician should

obtain reliable information about individualized risk factors for cognitive decline. (Strength of Recommendation A)

RECOMMENDATION6: In a patient being evaluated for cognitive or behavioral symptoms, the primary clinician should performanexam-

ination of cognition, mood, and behavior (mental status exam), and a dementia-focused neurologic examination, aiming to diagnose the

cognitive–behavioral syndrome. (Strength of Recommendation A)

RECOMMENDATION7: In a patient being evaluated for cognitive or behavioral symptoms, clinicians should use validated tools to assess

cognition. (Strength of Recommendation A)

RECOMMENDATION 8: Laboratory tests in the evaluation of cognitive or behavioral symptoms should be multi-tiered and individu-

alized to the patient’s medical risks and profile. Clinicians should obtain routine Tier 1 laboratory studies in all patients. (Strength of

Recommendation A)

RECOMMENDATION9: In a patient being evaluated for cognitive–behavioral syndrome, the clinician shouldobtain structural brain imag-

ing to aid in establishing the cause(s). If magnetic resonance imaging (MRI) is not available or is contraindicated, computed tomography

(CT) should be obtained. (Strength of Recommendation A)

RECOMMENDATION 10: Throughout the evaluation process, the clinician should establish a dialogue with the patient and care partner

about the understanding (knowledge of facts) and appreciation (recognition that facts apply to the person) of the presence and severity

of the cognitive–behavioral syndrome. The patient and care partner’s understanding and appreciation of the syndrome guide education,

diagnostic disclosure, andmethods for communicating and documenting diagnostic findings. (Strength of Recommendation A)

RECOMMENDATION 11: In communicating diagnostic findings the clinician should honestly and compassionately inform both the

patient and their care partner of the following information using a structured process: the name, characteristics, and severity of the

cognitive–behavioral syndrome; the disease(s) likely causing the cognitive–behavioral syndrome; the stage of the disease; what can

be reasonably expected in the future; treatment options and expectations; potential safety concerns; and medical, psychosocial and

community resources for education, care planning and coordination, and support services. (Strength of Recommendation A)

RECOMMENDATION 12: A patient with atypical findings or in whom there is uncertainty about how to interpret the evaluation, or that

is suspected of having an early-onset or rapidly progressive cognitive–behavioral condition, should be further evaluated expeditiously,

usually including referral to a specialist. (Strength of Recommendation A)

RECOMMENDATION 13: A specialist evaluating a patient with cognitive or behavioral symptoms should perform a comprehensive his-

tory and office-based examination of cognitive, neuropsychiatric, and neurologic functions, aiming to diagnose the cognitive–behavioral

syndrome and its cause(s). (Strength of Recommendation A)

Rationale and Considerations for Implementation

∙ An evaluation by a specialist, optimally a dementia subspecialist, should be strongly considered if a patient presents with atypical cog-

nitive abnormalities (e.g., aphasia, apraxia, agnosia), sensorimotor dysfunction (e.g., cortical visual abnormalities, movement or gait

disorders), severemood/behavioral disturbance (e.g., profound anxiety, depression, apathy, psychosis, or changes in personality), rapid

progression, or fluctuating course (e.g., suggestive of potential superimposed delirium, LBD, or VCID).

∙ Inpatientswith featuresof anatypical dementia syndrome, adementia subspecialistmaybeneeded toperform, integrate, and interpret

history, complex findings on examination, and test results to determine the patient’s cognitive functional status, cognitive–behavioral

syndrome, and/or likely cause(s).
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DICKERSON ET AL. 5

∙ Specialized neurobehavioral assessments and neurologic examinations are also used to monitor status, as well as to disentangle the

adverse effects of prior or current treatments (e.g., parkinsonism, dyskinesias, cognitive side effects, sleep andmood changes) from the

symptoms of disease(s) and comorbid conditions.

RECOMMENDATION 14: Neuropsychological evaluation is recommended when office-based cognitive assessment is not sufficiently

informative. Specific examples are when a patient or caregiver reports concerning symptoms in daily life, but the patient performs within

normal limits on a cognitive examination, or when the examination of cognitive–behavioral function is not normal but there is uncertainty

about interpretation of results due to a complex clinical profile or confounding demographic characteristics. The neuropsychological eval-

uation, at aminimum, should includenormedneuropsychological testing of thedomains of learning andmemory (in particular delayed free

and cued recall/recognition), attention, executive function, visuospatial function, and language. (Strength of Recommendation A)

Rationale and Considerations for Implementation

∙ The neuropsychological evaluation may detect very mild but clinically important cognitive impairment which a mental status exam-

ination (see Recommendation 6) using brief validated cognitive tests (see Recommendation 7)—such as those done in most office

examinations—may not capture.

∙ The neuropsychological evaluation can provide recommendations for potential further studies and a care plan that considers a patient-

centered profile of strengths and limitations and can inform the differential diagnosis of potential etiologies.

∙ Neuropsychological evaluation can aid in distinguishing neuropsychiatric disorders from the effects of medical and emotional

comorbidities or confounding patient characteristics such as limited or advanced education or language limitations.

∙ Neuropsychological evaluation should be considered when a clinician needs to better delineate the cognitive functional status or

to define the cognitive–behavioral syndrome or when there are complex psychosocial, medical, or demographic characteristics or

significant confounding conditions.

∙ The referring clinician should provide a consultation question that the neuropsychological evaluation can be structured to answer.

RECOMMENDATION 15: When diagnostic uncertainty remains, the clinician can obtain additional (Tier 2–4) laboratory tests guided by

the patient’s individual medical, neuropsychiatric, and risk profile. (Strength of Recommendation A)

Rationale

∙ When confident diagnosis requires data beyond that provided by routine testing (see Recommendations 8 and 9), the clinician should

pursue a judicious and selective approach to ordering additional tests that are personalized to the patient’s biopsychosocial and clinical

profiles and consider the ordering clinician’s proficiency and resources (e.g., via specialist input) to interpret test results.

∙ Few studies, reports, and consensus recommendations14 are available to guide clinicians in choosing when and what testing should be

performed for less common or rare conditions that can either contribute to or primarily cause cognitive and behavioral impairment.

∙ Tiered categorization to broadly stratify diagnostic tests based on epidemiological and risk/cost-benefit considerations is justified.

Considerations for Implementation

∙ Clinicians should use a deliberate, personalized, and judicious approach, as opposed to a broad-based (“shotgun”) approach to

diagnostic testing.

∙ When a more confident etiological diagnosis is needed, primary clinicians may consider ordering tests listed under Tier 2 (see Table 4)

in some individuals as guided by their assessment of the patient’s clinical characteristics and risk profile.

∙ Tests listed under Tiers 3 or 4 (see Table 4) should be considered highly selective in very few individuals, often with the guidance

and interpretation of a specialist or dementia subspecialist; these may include testing for atypical, rare, or rapidly progressive con-

ditions in the evaluation of some individuals with atypical clinical profiles when diagnostic uncertainty remains regarding etiology (see

Recommendations 16–19).

RECOMMENDATION 16: In a patient with an established cognitive–behavioral syndrome in whom there is continued diagnostic

uncertainty regarding cause(s) after structural imaging has been interpreted, a dementia specialist can obtain molecular imaging with

fluorodeoxyglucose (FDG) positron emission tomography (PET) to improve diagnostic accuracy. (Strength of Recommendation B)

Rationale

∙ FDG PET is a measure of cellular glucose metabolism, which is usually reduced in patients with dementia due to AD, FTLD, LBD, and

other neurodegenerative diseases with a topographic pattern consistent with the neurologic localization of symptoms.

∙ FDG PET is not a marker of a specific molecular pathology but rather is a marker of cellular dysfunction (considered to represent, at

least in part, synaptic dysfunction). The topographic (spatial) pattern of hypometabolism is probabilistically associated with particular

neurodegenerative pathologic changes with a predilection for those regions of the brain (the sensitivities and specificities for specific

disease-related pathologic changes are reviewed below).

∙ In patients with an established cognitive–behavioral syndrome, whether in MCI or dementia stages, in whom there is concern for AD

or another neurodegenerative disease as a potential etiology but when diagnostic uncertainly remains after a comprehensive workup

including brainMRI, FDG PETmay provide valuable information that influences diagnostic confidence.
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6 DICKERSON ET AL.

Considerations for Implementation

∙ FDG PET may be considered and is more likely to be useful in cognitively or behaviorally impaired patients in whom the etiological

diagnosis is equivocal, when there is only an intermediate level of diagnostic confidence, or when having very high confidence in the

etiological diagnosis is needed. Thosemay include individuals at very early clinical stages (e.g., earlyMCI) or thosewith atypical clinical

presentations or syndromes.

∙ In individuals with severe stage dementia with global impairments FDG PET is not helpful in determining etiological diagnosis and

should be avoided as it is likely to show diffuse and global hypometabolism regardless of underlying cause(s).

∙ The interpretationofFDGPET images is not always straightforward, and likeotherbiomarkers, the clinician should consider thepretest

probability of potential diagnostic etiology (-ies); the age, clinical presentation, and risk profile of the patient; and the possibility of

multiple pathologies when ordering and interpreting results.

∙ When FDGPET is not available, a single photon emission computed tomography (SPECT) scanmay be considered.

RECOMMENDATION 17: In a patient with an established cognitive–behavioral syndrome in whom there is continued diagnostic uncer-

tainty regarding cause(s) after structural imaging with or without FDG PET, a dementia specialist can obtain cerebrospinal fluid (CSF)

according to appropriate use criteria for analysis of amyloid beta (Aβ)42 and tau/phosphorylated tau (p-tau) profiles to evaluate for AD

neuropathologic changes. (Strength of Recommendation B)

Rationale

∙ ADCSF biomarkers are sensitive and specific for the detection of the likely presence of Aβ neuritic plaques and hyperphosphorylated
tau-related neurofibrillary tangles, the two coremolecular features of AD pathologic change.

∙ In patientswithMCI or dementia and anestablished cognitive–behavioral syndrome, inwhomthere is concern forADas a potential eti-

ology but when diagnostic uncertainty remains after a comprehensive workup, AD CSF biomarkers may provide valuable information

that influences diagnostic confidence.

∙ In some patients withMCI, ADCSF biomarker results may provide helpful prognostic information.

∙ CSF biomarkers that are sensitive and specific for non-AD ADRD pathologic changes, such as primary tauopathies, TDP-43, and

vascular-ischemic brain injury are not yet available in clinical practice. Alpha-synuclein biomarkers from CSF and skin for LBD are

emerging and require further validation in diverse patient populations and practice settings.

∙ CSF biomarker results directly impactmedical decisionmaking regarding the use of disease-modifying therapies and is a sufficient test

for establishing the presence of amyloid-beta pathology whichmust be confirmed prior to initiating treatment.

Considerations for Implementation

∙ AD CSF biomarkers are more likely to be useful in cognitively impaired patients in whom the etiological diagnosis is equivocal, when

there is only an intermediate level of diagnostic confidence, or when having very high confidence in the etiological diagnosis is needed.

Thosemay include individuals at very early clinical stages (e.g., earlyMCI) or with atypical clinical presentations.

∙ The interpretation ofADCSFbiomarkermeasures is not always straightforward, and like otherADandADRDbiomarkers, requires the

clinician to consider pretest probability, the age and clinical presentation andprofile of the patient, the possibility ofmultiple pathologic

processes, and the age-related increasing incidence of brain amyloid and tau pathology.

∙ ADCSFbiomarkers are typically reserved for the dementia specialist practice setting and appropriate use criteria are available to guide

obtaining CSF for analysis in suspected AD.

∙ Although it is always important to consider patient-specific risk factors, a lumbar puncture for the purposes of obtaining AD CSF

biomarkers is generally considered to be a safe andwell-tolerated procedure in the hands of an experienced clinician; and is commonly

performed in dementia subspecialty settings in the United States and inmany European countries as part of a diagnostic evaluation.

RECOMMENDATION 18: If diagnostic uncertainty still exists after obtaining structural imaging with or without FDG PET and/or CSF

Aβ42 and tau/p-tau, the dementia specialist can obtain an amyloid PET scan according to the appropriate use criteria to evaluate for

cerebral amyloid pathology. (Strength of Recommendation B)

Rationale

∙ Amyloid PET is sensitive and specific for the detection of the likely presence of Aβ neuritic plaques, one of the two core molecular

features of AD pathologic change.

∙ In patients with an established cognitive–behavioral syndromewhetherMCI or dementia, in whom there is concern for AD as a poten-

tial etiology but when diagnostic uncertainty remains after a comprehensive workup, amyloid PET may provide valuable information

that influences diagnostic confidence andmanagement.

∙ Amyloid PET is more likely to be useful in cognitively impaired patients in whom the etiological diagnosis is equivocal, when there is

only an intermediate level of diagnostic confidence, or when having very high confidence in the etiological diagnosis is needed. Those

may include individuals at very early clinical stages (e.g., earlyMCI) or with atypical clinical presentations.15,16
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DICKERSON ET AL. 7

∙ Amyloid PET results directly impact medical decision making regarding the use of disease-modifying therapies and is a sufficient test

for establishing the presence of amyloid-beta pathology whichmust be confirmed prior to initiating treatment.

Considerations for Implementation

∙ The interpretationof amyloidPET images is not always straightforward, and like otherADbiomarkers, requires the clinician to consider

pretest probability, the age and clinical presentation and profile of the patient, the possibility of multiple types of pathologies, and the

age-related increasing incidence of brain amyloid pathology.

∙ Amyloid PET is typically reserved for the dementia subspecialist practice setting, and should only be ordered according to appropriate

use criteria.

RECOMMENDATION19: In a patientwith an established cognitive–behavioral syndrome and a likely autosomal dominant family history,

the dementia specialist should consider whether genetic testing is warranted. A genetic counselor should be involved throughout the

process. (Strength of Recommendation A)

Rationale

∙ Althoughuncommon, somepatientswith cognitive–behavioral syndromesdue toADorADRDharborgeneticmutations that aredeter-

ministic andhighly penetrant (i.e., known topredictably cause thepathophysiologic diseaseprocesswithwhich theyare associatedwith

a very high likelihood).

∙ The identification of a deterministic genetic mutation that is known to be associated with AD or ADRD in a patient with a cognitive–

behavioral syndrome increases confidence in the etiology—for example, in a patient suspected of having dementia due to AD or FTLD,

the identification of a known disease-causing genetic mutation places the patient in a “definite” diagnostic category according to

current diagnostic criteria.

∙ Deterministic genetic mutations associated with AD or ADRD usually are inherited with an autosomal dominant pattern, and often

cause symptoms at a relatively young age (often but not always< 65).

Considerations for Implementation

∙ Guidelines onwhomto test usually emphasize the presence of a pedigree (family history) consistentwith an autosomal dominant inher-

itance pattern of dementia or a related condition, or a young patient with dementia. It may take substantial time and effort to collect

and document the relevant information in the family history. The ascertainment of information necessary to document the patient’s

pedigree often benefits from the involvement of a genetic counselor.

∙ The decision to perform genetic testing should be made in partnership with the patient and family after appropriate education

regarding the potential implications of such testing for the patient and blood relatives. This education and counseling process, ulti-

mately leading to a decision regarding whether to perform genetic testing and the interpretation and disclosure of genetic test

results requires specialized expertise and proficiency and should be done, when possible, with an experienced genetic counselor

involved.

∙ Considerations regarding the potential clinical utility of evaluating probabilistic genetic risk variants, such as apolipoprotein E (APOE)

genotype, are different from considerations regarding testing for deterministic genetic mutations.

Any middle-aged or older patient who self-reports—or whose

spouse, family, or other informant (or clinician) reports concern regard-

ing symptoms of cognitive, behavioral, or functional decline—should

undergo an evaluation to determinewhether theymight have ADor an

ADRD (Recommendation 1). The clinician should use patient-centered

communication to develop a partnership with the patient or with the

patient and a care partner to (1) establish shared goals for the eval-

uation process and (2) assess the patient’s capacity (understanding

and appreciation) to engage in the goal-setting process for the evalu-

ation (Recommendation 2). Such a relationship provides a foundation

to ensure that all information necessary for an accurate diagnosis is

obtained, that an explanation of the illness being faced is effectively

communicated, and that a robust plan of care is formulated and imple-

mented. Throughout the process, the clinician’s assessment of the

patient’s awareness and capacity should guide the timing and content

of the information shared with the patient and their care partner. A

separate article in this special issue summarizes the challenges of and

provides guidance on the assessment of capacity in patients with mild

cognitive impairment.23

In most cases, the goal of the evaluation process is to determine

whether the patient has an identifiable brain disease affecting cogni-

tion or behavior, formulated in three steps (Recommendation 3). For

any given individual, differentiation of what is cognitively behaviorally

impaired versus an unimpaired state requires clinical judgment.24–30

The first step of the diagnostic formulation is to determine whether

a person has subjective cognitive decline,31 MCI,25 mild behavioral

impairment,32,33 or dementia34 (or mild vs. major neurocognitive dis-

order in Diagnostic and Statistical Manual of Mental Disorders Fifth

Edition terminology; see Table 1 of companion article for primary

care). This first-level diagnosis requires the clinician to integrate reli-

able history regarding the types, trajectory, and impact of changes in

cognitive, behavioral, anddaily activity functionswith thepatient’s per-

formance on tests of cognitive function in multiple domains (attention,

memory, language, executive function, visual function, socio-emotional
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8 DICKERSON ET AL.

F IGURE 1 For patients whomay be exhibiting symptoms and/or signs of cognitive impairment due to AD or ADRD, the three steps of the
diagnostic formulationmay be accomplished by following a process of seven core elements. AD, Alzheimer’s disease; ADRD, Alzheimer’s disease
and related dementias; Dx, diagnosis, Hx, history.

behavior).24–26,34 The patient’s symptoms and performance on tests

are both influenced by a variety of individual factors that have to

be considered, including education, occupation, culture, living situa-

tion, family or other relationship dynamics, developmental history, and

medical and psychiatric comorbidities. This first step is critical for the

clinician to be able to evaluate whether the patient needs or may need

specific support, including a surrogate decisionmaker(s).

The second step—determination of the cognitive–behavioral

syndrome—facilitates communication about the specific types of

impairments the patient has, regardless of the severity and impact

of those impairments (i.e., MCI or dementia). While some patients

present classically with one of the recognizable cognitive–behavioral

syndromes, others may not fit so clearly into these syndromic

categories (Tables 1–3). In these cases, additional information or

consultation with a subspecialist may be useful. An evaluation by

a neuropsychologist proficient in the assessment of AD/ADRD is

often invaluable in delineating the cognitive–behavioral syndrome

in a patient with a complex presentation and can also be very help-

ful to suggest the next steps in the evaluation and management

process.

Third, it is important for the clinician to implicate a specific dis-

ease and/or condition as the likely cause(s) of cognitive impairment

or dementia, if one is identifiable (Tables 1–3). While a patient’s

cognitive–behavioral syndrome informs likelihood estimates of under-

lying disease pathology, there is always a differential diagnosis with

regard to the possible neuropathologic changes that may be primar-

ily driving and “responsible for” a given syndrome35–38 (Table 1). A

variety of risk and resilience factors (Recommendation 6) can inform

the clinician’s thinking about the likelihood of specific diseases (e.g.,

a strong family history of AD increases the likelihood of AD pathol-

ogy in a symptomatic individual; multiple cerebrovascular risk factors

increase the likelihood of VCID). Each of these major disease entities

has clinical diagnostic criteria (Tables 2 and 3), although the field is

evolving toward a forward-thinking framework of separation of clinical
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DICKERSON ET AL. 9

TABLE 1 Cognitive–behavioral syndromes (syndromic diagnosis) and the differential diagnosis for diseases that cause them (etiologic
diagnosis).

Cognitive–behavioral syndrome Major clinical features Differential diagnosis of neuropathologic etiology(ies)

Progressive amnesic syndrome

(single or multidomain)

Difficulty with learning and remembering new

information, sometimes as themain feature, often

accompanied by other features (e.g., executive

dysfunction, depression, anxiety)

Usually AD

Often ADwith co-pathologies (AD+VCID,

AD+ LBD>AD+VCID+ LBD)

Sometimes hippocampal sclerosis, argyrophilic grain

disease, pure VCID, pure LBD, TDP-43

proteinopathy/LATE, PART

Rarely FTLD

Progressive aphasic syndrome (e.g.,

PPA) or progressive aphasic

multidomain syndrome)

Speech and language impairments including

word-finding difficulty (anomia), agrammatism, speech

sound errors, impaired repetition (often due to

auditory-verbal workingmemory impairment),

impaired comprehension, impaired reading (alexia),

impaired writing (agraphia)

Usually logopenic variant PPA is due to AD, less

commonly FTLD

Usually semantic variant PPA is due to FTLD-TDP43,

rarely FTLD-tau or AD

Usually non-fluent variant PPA is due to FTLD-tau,

sometimes FTLD-TDP43, and rarely AD

Progressive visuospatial dysfunction

(e.g., posterior cortical atrophy

syndrome)

Difficulty with visual and/or spatial perception and

cognition, often with limb apraxia (difficulty planning or

performing learnedmotor tasks or movements), alexia,

agraphia, acalculia, and related cognitive dysfunction

localizable to posterior cortical regions

Usually AD

Sometimes FTLD-CBD or AD+ LBD

Rarely LBD

Very rarely FTLD-TDP43

Progressive dysexecutive and/or

behavioral syndrome (e.g., bvFTD)

Changes in executive function (judgment,

problem-solving, reasoning) with or without apathy or

changes in personality or social or emotional behavior

Frequently FTLD (FTLD-tau or FTLD-TDP43)

Frequently AD or AD+VCID

Sometimes FTLD-PSP, FTLD-CBD, or VCID

Rarely LBD

Progressive

cognitive-behavioral-Parkinsonism

syndrome (e.g., dementia with Lewy

bodies syndrome or PDD syndrome)

Fluctuating levels of cognitive impairment, recurrent

visual hallucinations, spontaneous extrapyramidal

motor features, and a history of REM sleep behavior

disorder (RBD)

Often LBD

Often LBDwith AD

Sometimes LBDwith FTLD or VCID

Rarely FTLD-CBD or FTLD-PSP

Progressive cortical

cognitive-somatosensorimotor

syndrome (e.g., corticobasal

syndrome)

Cortical sensorimotor (e.g., limb apraxia) and cognitive

difficulties especially including executive dysfunction,

with asymmetric rigidity and othermotor dysfunction

Often CBD

Sometimes AD, FTLD-PSP, FTLD-Pick’s or FTLD-TDP43

Rarely LBD

PSP syndrome (e.g., PSP

Richardson’s syndrome)

Postural instability, supranuclear gaze palsy, with

varying degrees of cognitive, behavioral, or other

movement symptoms

Usually FTLD-PSP

Sometimes FTLD-CBD

Rarely LBD

Note: AD (referring specifically to the neuropathologic changes); FTLD (referring specifically to the neuropathologic changes; many neuropathologists con-

sider FTLD-tau to include the neuropathologic entities of Pick’s disease, PSP, and CBD); LBD (referring specifically to the neuropathologic changes); PART;

VCID; LATE. Note that Korsakoff’s Syndrome, limbic encephalitis, anoxic brain injury, traumatic brain injury, temporal lobe epilepsy, and sequelae of herpes

encephalitis may cause amnesic syndromes but are usually distinguishable by history. In addition, cognitive–behavioral impairmentmay be a feature of other

rare diseases includingHuntington’s disease, FTDwith amyotrophic lateral sclerosis, Creutzfeldt–Jakob disease, multiple system atrophy, etc. The syndromic

diagnosis is defined by the nature of the cognitive and/or behavioral domain most prominently impacted. There is a probabilistic—not deterministic—

relationship between syndromic diagnosis and etiologic diagnosis. AD neuropathologic changes can be associated with many clinical syndromes; multiple

etiologies are likely in individuals older than 85 years. VCIDmay be the primary etiology or a contributor to a host of syndromes.35,38

Abbreviations: AD, Alzheimer’s disease; bvFTD, behavioral variant frontotemporal dementia; CBD, corticobasal degeneration; FTLD, frontotemporal lobar

degeneration; LATE, limbic-predominant age-related TDP-43 encephalopathy; LBD, Lewy body disease; PART, primary age-related tauopathy; PDD, Parkin-

son’s disease dementia; PPA, primary progressive aphasia; PSP, progressive supranuclear palsy, REM, rapid eye movement; VCID, vascular contributions to

cognitive impairment and dementia.

syndrome from likely neuropathologic changes informed by core and

ancillary biomarkers.28,39,40,161

The 2024 revision of the diagnostic and staging criteria for AD

(Table 2C)—which has generated criticisms41,43,44—focuses on core

and ancillary biomarkers and is meant to serve as a bridge between

research and clinical care.39 Commentary on the criteria by two

authors clarifies that biomarker testing should be done in symp-

tomatic patients forwhomAD is in the differential diagnoses andwhen

establishing a biological diagnosis would be beneficial to the patient.

Such a scenario includes (but is not limited to) consideration of anti-

amyloid immunotherapies or symptomatic treatments.47 The authors

also clarify that they do not currently recommend AD biomarker test-

ing for clinical purposes in individualswithout any cognitive symptoms,

primarily because there arenot yet any approved interventions for pre-

clinical AD.47 As this manuscript was in press, an international working

grouppublished an alternative proposal for contemporary clinical diag-

nostic criteria for Alzheimer’s disease, maintaining the tradition of

viewing it as a clinical-biological construct.48
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10 DICKERSON ET AL.

TABLE 2A National Institute on Aging–Alzheimer’s Association core diagnostic criteria for probable AD dementia.34

Probable AD dementia

A diagnosis of probable AD dementia can bemadewhen the patient:

1. Meets criteria for dementia (see Table 1 in companion article for primary care), and

2. In addition has the following characteristics:

A. Insidious onset:

Symptoms have a gradual onset over months to years, not sudden over hours or days;

B. Clear-cut history of worsening of cognition by report or observation; and

C. The initial andmost prominent cognitive deficits are evident on history and examination in one of the following categories:

a. Amnestic presentation: It is themost common syndromic presentation of AD dementia. The deficits should include impairment in learning and

recall of recently learned information. There should also be evidence of cognitive dysfunction in at least one other cognitive domain, as defined

earlier in the text.

b. Non-amnestic presentations:

(i) Language presentation: Themost prominent deficits are in word finding, but deficits in other cognitive domains should be present.

(ii) Visuospatial presentation: Themost prominent deficits are in spatial cognition, including object agnosia, impaired face recognition,

simultanagnosia, and alexia. Deficits in other cognitive domains should be present.

(iii) Executive dysfunction: Themost prominent deficits are impaired reasoning, judgment, and problem solving. Deficits in other cognitive

domains should be present.

D. The diagnosis of probable AD dementia should not be applied when there is evidence of:
a. Substantial concomitant cerebrovascular disease, defined by a history of a stroke temporally related to the onset or worsening of cognitive

impairment; or the presence of multiple or extensive infarcts or severe whitematter hyperintensity burden; or

b. Core features of dementia with Lewy bodies other than dementia itself; or

c. Prominent features of behavioral variant frontotemporal dementia; or

d. Prominent features of semantic variant PPA or non-fluent/agrammatic variant PPA; or

e. Evidence for another concurrent, active neurological disease, or non-neurological medical comorbidity or use of medication that could have a

substantial effect on cognition.

Note: Biomarker evidence may increase the certainty that the basis of the clinical dementia syndrome is the AD pathophysiological process. If biomarkers of

both amyloid beta (PET or CSF) and neuronal injury (structural brainMRI, FDG PET, CSF tau) are present, the likelihood is high that dementia is due to AD. If

both are absent, the dementia is highly likely not due to AD. If they are conflicting, the likelihood is intermediate.

Abbreviations: AD, Alzheimer’s disease; CSF, cerebrospinal fluid; FDG, fluorodeoxyglucose; MRI, magnetic resonance imaging; PET, positron emission

tomography; PPA, primary progressive aphasia.

TABLE 2B National Institute on Aging–Alzheimer’s Association diagnostic criteria forMCI due to AD.25

Clinical criteria forMCI

1. Cognitive concern reflecting a change in cognition reported by patient or informant or clinician (i.e., historical or observed evidence of decline

over time)

2. Objective evidence of impairment in one ormore cognitive domains, typically includingmemory (i.e., formal or bedside testing to establish

the level of cognitive function inmultiple domains)

3. Preservation of independence in functional abilities

4. Not demented

Supportive
1. Evidence of longitudinal decline in cognition, when feasible

2. Rule out vascular, traumatic, medical causes of cognitive decline, where possible

3. Report history consistent with AD genetic factors, where relevant

Likelihood ofMCI being due to AD

1. High: biomarkers of both Aβ (PET or CSF) and neuronal injury (structural brainMRI, FDG PET, CSF tau) are present

2. Intermediate: A biomarker of either Aβ or neuronal injury is present and the other is untested, or one is positive and one is negative
3. Low: biomarkers of both Aβ and neuronal injury are absent

Abbreviations: Aβ, amyloid beta; AD, Alzheimer’s disease; CSF, cerebrospinal fluid; FDG, fluorodeoxyglucose;MCI, mild cognitive impairment;MRI, magnetic

resonance imaging; PET, positron emission tomography.

2.2.2 Core elements two through five: History,
systems review, risk profile, and exam

Recommendations 4 through 7 provide guidance regarding the next

four core elements of the evaluation process, including the use of a

structured approach to obtain history and systems review information

in the key domains of cognition, daily function, mood and behavior,

and sensorimotor function, representing not only the patient’s per-

spective but in most cases also reliable collateral information from an

informant. The clinician should perform a mental status examination

that assesses cognition, mood, and behavior, and a dementia-focused

neurologic examination, using validated tools whenever feasible. A

 15525279, 0, D
ow

nloaded from
 https://alz-journals.onlinelibrary.w

iley.com
/doi/10.1002/alz.14337, W

iley O
nline L

ibrary on [04/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



DICKERSON ET AL. 11

TABLE 2C National Institute on Aging–Alzheimer’s Association diagnostic criteria for AD.39*

Biomarker categorization
∙ Core AD biomarkers

◦ Core 1: Aβ (“A”: PET, CSF, plasma) and hyper-phosphorylated tau (“T1”: specific CSF or plasma tau species [p-tau 217, p-tau 181, p-tau 231])

◦ Core 2: AD tau proteinopathy (“T2”: specific CSF or plasma tau species [p-tau 205,MTBR-243, non-phosphorylated tau fragments], tau PET)
∙ Non-specific processes involved in AD pathophysiology

◦ N (neurodegeneration or injury): CSF or plasma neurofilament light, MRI anatomicmeasures, FDG PET hypometabolism

◦ I (astrocytic activation): CSF or plasmaGFAP
∙ Biomarkers of non-AD pathology

◦ Vascular brain injury:MRI indicators of infarct(s) and/or whitematter hyperintensities

◦ Alpha-synuclein: CSF alpha-synuclein seed amplification assay

Biological staging (e.g., by PET)
∙ Stage A (amyloid-positive [A+])
∙ Stage B (A+, tau positive, medial temporal lobe)
∙ Stage C (A+, tau positive, moderate neocortical)
∙ Stage D (A+, tau positive, high neocortical)

Clinical staging for individuals on the AD continuum
∙ Stage 0 (asymptomatic, deterministic genetic abnormality, no biomarker abnormality)
∙ Stage 1 (asymptomatic, biomarker evidence for AD)
∙ Stage 2 (Transitional cognitive/behavioral decline (including subjective cognitive decline))
∙ Stage 3 (MCI)
∙ Stage 4 (mild dementia)
∙ Stage 5 (moderate dementia)
∙ Stage 6 (severe dementia)

Abbreviations: Aβ, amyloid beta; AD, Alzheimer’s disease; CSF, cerebrospinal fluid; FDG, fluorodeoxyglucose; GFAP, glial fibrillary acidic protein; MCI, mild

cognitive impairment;MRI, magnetic resonance imaging; PET, positron emission tomography; p-tau, phosphorylated tau.

*As this manuscript was in press, an international working group published an alternative proposal for contemporary clinical diagnostic criteria for

Alzheimer’s disease, maintaining the tradition of viewing it as a clinical-biological construct.48

TABLE 3 Diagnostic criteria for major forms of non-AD dementia
(AD-related dementia).

Behavioral variant frontotemporal dementia 162

PPAa 163

Dementia with Lewy bodies/Parkinson’s disease dementia 40,161,164

Vascular dementia/vascular cognitive impairment 165–167

LATE 42

PSP 168

Corticobasal degeneration 169

ALS-FTD 170

Huntington’s disease 171,172

Creutzfeldt–Jacob disease 173

Abbreviations: AD, Alzheimer’s disease; ALS-FTD, amyotrophic lateral scle-

rosiswith frontotemporal dementia; PPA, primary progressive aphasia; PSP,

progressive supranuclear palsy.
aPPA can be an atypical presentation of AD, especially when characteristics

are consistent with the logopenic variant of PPA.

separate article in this special issue provides detailed descriptions of

instruments that can be used to facilitate these assessments.174

When considering risk profile, it is important to recognize that a

majority of individuals older than age 80 with cognitive impairment

harbor more than one type of brain pathological change.45,46 Older

persons with AD neuropathological changes often have concomitant

changes related to vascular disease—including macroinfarcts, microin-

farcts, atherosclerosis, arteriosclerosis, cerebral amyloid angiopathy—

as well as other neurodegenerative diseases (e.g., LBD, TDP-43 pro-

teinopathy, hippocampal sclerosis, argyrophilic grain disease).36,46,49,50

In addition, many older adults with cognitive impairment have other

potentially contributing conditions (e.g., obstructive sleep apnea, useof

cognitively impairingmedications, excessive alcohol consumption) that

can exacerbate cognitive or behavioral symptoms. It is always impor-

tant to keep inmind the potential contribution of a primary psychiatric

disorder, recognizing that it may be difficult to differentiate from a

symptomof an emerging neurodegenerative disease (see Box 3 on psy-

chiatric disorders and dementia in companion manuscript for primary

care).13 Therefore, it is not uncommon, in older individuals and those

withmultiple comorbidities, that a cognitive–behavioral syndrome has

a “mixed etiology,” which when causing dementia-level impairment is

called mixed etiology dementia.49,51,52 Patients with mixed etiology

dementia are more likely to present with atypical or non-amnestic

symptoms, and the identification of these factors may also provide

opportunities for risk mitigation and optimization of care and man-

agement, particularly when cardiac, cerebrovascular, sleep, medica-

tion/supplement, or alcohol/substance-related risk factors are present.

2.2.3 Core element six: Iterative diagnostic
formulation and multitiered diagnostic testing

By following recommendations to this sixth core element in the evalua-

tion process, the clinician should be able to integrate information about

risk profile, history of symptoms, and examination findings to develop

an opinion regarding the cognitive functional status and, at least
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12 DICKERSON ET AL.

preliminarily, a cognitive–behavioral syndromic diagnosis, if present.

There should also be sufficient information formost primary care clini-

cians to arrive at a first decisionpoint aboutwhether consultative input

should be obtained (i.e., from a neuropsychologist, specialist physician,

or dementia subspecialist).

To achieve the goals of this three-step diagnostic formulation,

the DETeCD-ADRD CPG recommends a structured and multi-tiered

approach to assessment and testing that begins with a fundamen-

tal set of Tier 1 assessments and tests, supplemented as needed

by other tests tailored to the patient (see Figure 2). The clini-

cian should formulate the results of the Tier 1 assessments and

tests and decide which, if any, additional tests may be required to

gain sufficiently high confidence in the presence or absence of a

specific diagnosis. A stepped approach to diagnostic evaluation is

also a cornerstone of other national, international, and intersocietal

guidelines.37,53–55

Basic (Tier 1) diagnostic tests, including a cognitive laboratory panel

(Recommendation 8) and structural neuroimaging (Recommendation

9) should be routinely obtained in all patients with a cognitive–

behavioral syndrome to inform a confident etiological diagnosis.

Importantly, Recommendations 8 through 11 apply to fewer patients

than thosewho begin the process, as some patients inwhom there is an

initial concern that prompts the evaluation process will, once Recom-

mendations 1 through7 are followed, be assessedwith high confidence

to have a cognitive functional status of “cognitively unimpaired” and

will not require further testing or evaluation (see Figure 2). Conversely,

whether in the primary or specialty setting, for most individuals with

typical presentations of AD dementia, the relevant information often

wouldbeavailable at this point to arrive at a confident clinical diagnosis

of the likely etiology and to proceedwith a disclosure visit emphasizing

that such a diagnosis remains probabilistic and clinical judgment based

and is not biomarker confirmed. Molecular biomarker confirmation is

necessary for consideration of new disease-modifying therapies that

target amyloid plaques.18

Several readily treatable common comorbid conditions, including

infections, dehydration, hypothyroidism, and vitamin B12 deficiency,

may contribute to cognitive or behavioral symptoms and may cause

subacute or acute clinical decompensation (see Box 4 on delirium in

companion article for primary care).13 Acute mental status changes

may be solely due to such conditions, but acute-on-chronic decompen-

sations are usually an indication that a patient with a chronic brain

disease causing progressive cognitive decline has developed a common

comorbid condition.

A description of first-line routine laboratory testing as “labs for

reversible causes of dementia” can be misleading; the conditions being

evaluated are rarely the primary etiology of a gradually progres-

sive cognitive–behavioral syndrome but may exacerbate cognitive or

behavioral impairment in individuals with underlying neurodegenera-

tive diseases and related disorders (e.g., VCID).56 The DETeCD-ADRD

Workgroup aimed to provide practical guidance for Tier 1 “cognitive

lab panel” testing (Table 4) that should be obtained in all or almost

all patients evaluated for suspected cognitive–behavioral syndromes

due to their relatively low cost, wide availability, and acceptable

yield. The workgroup adopted a multidisciplinary and US health-care–

centric perspective to estimate risk–reward calculus by integrating

usual practice, recommendations from other guidelines and practice

parameters,10,11,14,37,53–55,57–60 and limited evidence.57

BrainMRIwithout contrast,whenavailable andnot contraindicated,

is appropriate for evaluation of AD/ADRD.11,37,62 In the past, themajor

role of structural neuroimaging in dementia assessmentwas to assist in

the exclusion of non-neurodegenerative etiologies of cognitive impair-

ment or dementia (such as tumors, inflammatory conditions, infectious

processes, etc.) or the identification of features of unusual forms of

dementia (such as prion diseases).57,62–64 In contemporary practice,

structural brain images may reveal atrophy patterns probabilistically

suggestive of a particular neurodegenerative disease diagnosis;63–65

in some practice settings, quantitative volumetric measures may be

obtained fromMRI scans. Atrophy patterns seen on brain MRI predict

neuropathological findingswith a high level of accuracy,66 althoughnot

as high as molecular biomarkers. For example, in some patients pre-

sentingwith a history and examination typical for an early clinical stage

of suspected AD, the brain MRI may show clear evidence of atrophy

in the medial temporal lobes and lateral temporal and parietal cor-

tices with ventricular enlargement.65,67 When a proficient clinician’s

hypothesis is that the patient’s cognitive impairment is likely due toAD

and a brain MRI is supportive of this hypothesis, the clinician may be

reasonably confident in the clinical diagnosis, although specificmolecu-

lar biomarkers are required to confirm the diagnosis and for treatment

with disease-modifying therapy. In other cases, there may not be evi-

dence of abnormality, or the abnormalities may not be consistent

with those hypothesized from the clinical presentation. In these cases,

additional higher tier testing may be warranted. Finally, MRI plays a

critical role in the detection of evidence of microhemorrhage associ-

ated with cerebral amyloid angiopathy,68 and is a critical element of

appropriatepatient selectionandmonitoring for amyloid-related imag-

ing abnormalities (ARIA) in patients who receive disease-modifying

therapies.18,69

2.2.4 Core element seven: Diagnostic disclosure

Recommendations 10 and 11 provide guidance regarding the seventh

core element of the process—the communication of diagnostic findings

and recommended follow-up care. These require that the patient and

care partner’s understanding and appreciation of the illness—together

with the clinician’s judgment—guide education, communication, and

documentation of diagnostic findings and disclosure. In this context,

the clinician should honestly and compassionately communicate the

name/stage of the syndrome and the disease causing it; treatment

options and expectations; prognosis and potential safety concerns—

and the certainties, likelihoods, and unknowns related to these—and

medical, psychosocial and community resources for education, care

planning and coordination, and support services. A separate article in

this special issue provides guidance about the principles of the diag-

nostic disclosure process as well as when immediate or full diagnostic

disclosuremay not be recommended or feasible.70

 15525279, 0, D
ow

nloaded from
 https://alz-journals.onlinelibrary.w

iley.com
/doi/10.1002/alz.14337, W

iley O
nline L

ibrary on [04/01/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



DICKERSON ET AL. 13

F IGURE 2 In a primary care setting, this diagram shows the implementation of the seven core elements of the diagnostic evaluation process,
illustrating how each clinical practice recommendation fits into the typical workflow, using the first tier of assessments and diagnostic tests.
Ultimately, the goal is to evaluate a personwith cognitive and/or behavioral symptoms to determine whether they have cognitive impairment and
if so its impact on daily function (cognitive functional status), the cognitive–behavioral syndrome, and the likely etiology (-ies) of the impairment.
This diagnostic formulation should then be disclosed clearly and compassionately, and a treatment plan can then be initiated. CBC, complete blood
count; CRP, C-reactive protein; CT, computed tomography; ESR, erythrocyte sedimentation rate; MRI, magnetic resonance imaging; TSH,
thyroid-stimulating hormone.
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14 DICKERSON ET AL.
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16 DICKERSON ET AL.

2.3 DETeCD-ADRD recommendations for
elements of the diagnostic evaluation process
typically performed in specialty or subspecialty care
settings

In addition to the core elements of the diagnostic evaluation pro-

cess and their implementation in the first 11 recommendations, which

should be considered in all settings, we provide additional recommen-

dations applicable to the specialist settings. Recommendations 12 and

13 pertain to whom to refer to a specialist and what would usually be

expected from a specialist’s evaluation. Recommendation 14 summa-

rizes guidance regarding neuropsychological referral and assessment.

Recommendations 15 through 19 provide a framework for the hier-

archical use of Tier 2 to 4 diagnostic tests (specialized labs, imaging,

genetic testing) and consultations, if needed, to determine the cause(s)

of (and potential contributors to) the cognitive–behavioral syndrome

with a high level of confidence. Recommendations 12 through 19 apply

to fewer and fewer patients who are going through this process; the

strength of these recommendations applies to this smaller group of

patients who are deemed to needmore specialized evaluation.

2.4 Which patients might be considered for a
referral to a specialist?

Some patients—especially those who are relatively young—may not

only present with an unusual history of subtle, atypical, or rapidly pro-

gressive symptoms but may also exhibit unusual signs on office-based

examination. An evaluation by a specialist or a dementia subspecial-

ist should be strongly considered if a patient presents with atypical

cognitive abnormalities (e.g., aphasia, apraxia, agnosia), sensorimotor

dysfunction (e.g., cortical visual abnormalities, movement or gait dis-

orders), accompanying mood/behavioral disturbance (e.g., profound

anxiety, depression, apathy, psychosis, or changes in personality), rapid

progression, or fluctuating course (e.g. suggestive of potential super-

imposed delirium, LBD, or VCID; Figure 3). Delirium and rapidly

progressive dementia (usually defined as developing within weeks

or months) are urgent medical problems requiring prompt exami-

nation, and in some cases, in-patient evaluation and management.

Patients with atypical forms of neurodegenerative dementias may

have substantially different care and management needs and consid-

erations regarding safety than patients with typical presentations of

dementia due to AD. Delays in accurate diagnosis and appropriate

management of patients with atypical and young-onset dementiasmay

cause substantial distress, harm, and costs to patients, families, and

society, especially when a patient is working and/or raising children

at home.

Other patients may have a history and examination that are incon-

gruent: for example, a patient may not have a history suggestive of

delirium but on examination may be highly inattentive or may exhibit

signs suggestive of a toxic-metabolic encephalopathy or a related syn-

drome. Still other patients may present with a history of substantial

cognitive–behavioral change in daily life yet have what appears to be

a normal examination in an initial office encounter. In patients whose

examination may be difficult to interpret in the primary care setting, it

is critical to consider referral to a specialist with expertise in dementia;

and to strongly consider neuropsychological evaluation. Evaluation for

suspected rare or rapidly progressive dementia is complex, includes a

very broad differential diagnosis, and is best performed by a dementia

subspecialist.37,71–73

Specialized neurobehavioral assessments and neurologic examina-

tions are also used to monitor status, as well as to disentangle the

adverse effects of prior or current treatments (e.g., parkinsonism, dysk-

inesias, cognitive side effects of medications, sleep andmood changes)

from the symptoms of disease(s) and comorbid conditions.74 Recom-

mendation 12 provides additional detail on patient characteristics that

warrant specialist referral.

2.5 What constitutes a specialist or dementia
subspecialist evaluation?

The dementia subspecialist uses a detailed behavioral neurologic or

neuropsychiatric evaluation to identify key symptoms and signs of

abnormal brain function, which may narrow or expand the differen-

tial diagnosis of the cognitive–behavioral syndrome and likely etiology,

as detailed in Recommendation 13.38,75,76 This requires methodical

and nuanced consideration of the exam data in the context of the

history and depends on the knowledge, experience, and advanced pro-

ficiency that subspecialist training and practice confers. The clinical

formulation of the patient’s cognitive–behavioral syndrome sets prior

probabilities on likely etiology (-ies), and guides tiered selection of

potential referrals and/or diagnostic tests—psychometric instruments,

neuropsychological evaluation (Recommendation 14), CSF or other

biofluid assays, brain imaging, and other studies (Recommendations

15–19)—and their interpretation.35,37,38

When neuropsychiatric or sensorimotor dysfunction is a presenting

or prominent feature, specialist or dementia subspecialist involvement

provides added value as these problems increase the morbidity, care

burden, and resource use associated with a dementia, and are impor-

tant drivers of costs including emergency department visits, hospital

admission, length of stay, and transfer to residential care.77–83 It is

essential to capture these problems in a succinct clinical formulation

and to incorporate them into an individualized care plan. For example,

a patient whose cognitive functional status and syndromic formula-

tion is mild dementia with amnesic and dysexecutive features would

be expected to require a different plan of care than a patient whose

formulation is partially similar (mild dementia with amnesic and dysex-

ecutive features) but is also accompanied by anxiety, sleep disturbance,

and extrapyramidal motor dysfunction.61

Management of patients with atypical or more complex cognitive–

behavioral syndromes is often best handled through a comprehen-

sive and interdisciplinary team approach that may include not only

a dementia subspecialist(s) (see Figure 4) but also, potentially, a
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DICKERSON ET AL. 17

F IGURE 3 In a specialty care setting (usually general neurology, geriatric psychiatry, or geriatrics), this diagram briefly illustrates how each
primary care clinical practice recommendation fits into the typical workflow (see Figure 2 for details). Additional detail is provided on how higher
tier assessments and diagnostic tests fit into the specialty care workflow. In some specialty care settings, the assessments and tests illustrated in
Figure 4 are performed to arrive at the 3-step diagnostic formulation. This diagnostic formulation should then be disclosed clearly and
compassionately, and a treatment plan can then be initiated.
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18 DICKERSON ET AL.

F IGURE 4 In a dementia subspecialty care setting (usually behavioral or geriatric neurology, geriatric or neuropsychiatry, or geriatrics), this
diagram briefly illustrates how each primary care or specialty clinical practice recommendation fits into the typical workflow (see Figures 2 and 3
for details). Additional detail is provided on how higher tier assessments and diagnostic tests fit into the subspecialty care workflow to arrive at the
three-step diagnostic formulation. This diagnostic formulation should then be disclosed clearly and compassionately, and a treatment plan can
then be initiated. CBC, complete blood count; CRP, C-reactive protein; CT, computed tomography; DDx, differential diagnosis; Dx, diagnosis; ESR,
erythrocyte sedimentation rate; MRI, magnetic resonance imaging; TSH, thyroid-stimulating hormone.
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DICKERSON ET AL. 19

neuropsychologist; a social worker, nurse, and/or case manager; a

speech–language pathologist; a physical or occupational therapist;

and/or a genetic counselor. The goal in every case is to devise a

comprehensive and personalized clinical diagnostic formulation that

then informs the implementation of a multidisciplinary care plan that

appropriately uses behavioral, psychosocial, and environmental inter-

ventions, resources, and supports; pharmacologicmanagement aswar-

ranted; and potentially rehabilitative or compensatory and supportive

therapies to mitigate the impact of the illness on the patient–care

partner dyad, and her/his family and community.

2.6 When should referral for neuropsychological
assessment be considered and what should be
expected?

As detailed in Recommendation 14, a neuropsychological evalua-

tion should be considered when a patient’s circumstances or pre-

sentation is complex or when symptoms are mild or unusual.84–90

If a patient has characteristics such as little or extensive edu-

cation or if there are language or cultural considerations, neu-

ropsychological evaluations may be required to achieve an accurate

diagnosis.88 Similarly, if patients have comorbidities whose symp-

toms may present as cognitive impairment—such as sensory or

motor impairments (e.g., poor hearing or vision), movement disorder,

stroke, brain injury, polypharmacy, substance abuse, depression, anx-

iety, post-traumatic stress disorder, learning disability, or attention

deficit disorder—a neuropsychological evaluation should be strongly

considered.90,91

The neuropsychological evaluation goes beyond the administra-

tion of psychometric cognitive tests: it involves the interpretation of

a history from the patient and an informant augmented with symp-

tom questionnaires and integrated with the patient’s performance on

norm-based cognitive and behavioral testing to develop a specialized

diagnostic formulation that can delineate cognitive functional status,

characterize the cognitive–behavioral syndrome, and suggest a dif-

ferential diagnosis of likely cause(s). The evaluation can also provide

recommendations for potential further studies and a care plan that

considers a patient-centered profile of strengths and limitations, as

well as opportunities and threats to the quality of life, health, and well-

beingof thepatient andothers. Theneuropsychological evaluationmay

detect very mild but clinically important cognitive impairment which

a mental status examination using brief validated cognitive tests—

such as those done in most office examinations—may not capture.

The report from a neuropsychological evaluation should include a for-

mulation of overall cognitive functional status, cognitive–behavioral

syndrome, and likely etiology as well as patient-centered recommen-

dations for further studies, if warranted, and a comprehensive care

plan for the patient including caregiver and environmental support

and safety. A separate article in this special issue provides additional

detail about the role of neuropsychological assessment in this patient

population.92

2.7 What additional diagnostic testing might a
specialist or dementia subspecialist consider?

Beyond AD and ADRD, the list of conditions or diseases that can con-

tribute to or cause cognitive or behavioral impairment and dementia

syndromes is extensive, and the clinical approach to differential diag-

nosis and testing for less common syndromes is complex and often

requires dementia subspecialist assessment.37,71–73 The high strength

assigned to Recommendation 15 about tiered specialized testing was

motivated by the workgroup’s consensus, consistent with other inter-

national guidelines and practice parameters,10,14,37,53,54,57–59,93 that

a shotgun approach to dementia diagnostic testing is wasteful and

potentially harmful and that while many patients can be confidently

diagnosed using a thorough clinical evaluation and Tier 1 diagnos-

tic tests,14,56 some patients require more specialized diagnostic and

biomarker testing.37

Less widely available diagnostic tests and tests for less common

comorbidities or conditions associated with dementia were classified

intoTiers2 to4 (Table4). Individual circumstanceswill lead clinicians to

pursue a judicious approach to ordering these additional tests in some

individuals depending on the complexity of the patient, the proficiency

of the clinician, the availability of resources, and the desired level of

diagnostic certainty.

Tests listed in Tier 2 are reasonable to obtain in some patients when

there is suspicion for one of these etiologies based on clinical char-

acteristics, risk profile, or the results of other lab tests or diagnostic

studies. Tests listed under Tiers 3 and 4 are warranted only under

special circumstances and include tests typically performed by a spe-

cialist or dementia subspecialist when diagnostic uncertainty remains

regarding the etiology of cognitive impairment, including when there

may be atypical or rare or rapidly progressive conditions. Tests listed

under Tier X are clinically emerging in specialist/subspecialist settings

but may not be validated in diverse real-world populations and clinical

settings, widely accessible, reimbursed, or readily interpreted without

high proficiency.19–22

In the following sections, we focus on FDG PET, CSF analyses for

amyloid and tau, and amyloid PET. These three types of tests, as well

as newer fluid and imaging biomarkers, can provide invaluable and,

in some cases, highly accurate data that often helps increase confi-

dence in the etiology of the cognitive–behavioral syndrome—and in

some cases may help assess the severity of the disease. These three

modalitieswere vetted by theworkgroup for use in the diagnosis of AD

(and in the case of FDG PET for ADRD). At the time the guideline was

finalized, the strength of recommendation for these three biomark-

ers was lower than for the other recommendations. New evidence and

greater accessibility in the context of disease-modifying therapies will

require a reconsideration of the strength of these recommendations.

The workgroup fully expects that fluid and imaging biomarker testing

for suspected neurodegenerative diseases in the context of cognitive–

behavioral impairment and dementia will play a much larger role in the

next few years as AD and ADRD diagnostics and therapeutics advance

in all clinical settings.
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20 DICKERSON ET AL.

2.8 When should FDG PET imaging be
considered?

FDG PET is a measure of cellular glucose metabolism, which is usually

reduced with particular patterns in patients with dementia due to AD,

FTLD, LBD, and other neurodegenerative diseases, indicating synap-

tic dysfunction.94 As detailed in Recommendation 16, FDG PET may

be considered in cognitively or behaviorally impaired patients in whom

the etiological diagnosis is equivocal, when there is only an intermedi-

ate level of diagnostic confidence, orwhen having very high confidence

in the etiological diagnosis is needed. Those may include individuals

at very early clinical stages (e.g., early MCI) or those with atypical

clinical presentations or syndromes. The interpretation of FDG PET

images requires proficiency and clinical-radiographic correlation; it is

not always straightforward, and like other biomarkers, should incor-

porate pretest probability based on the clinical presentation and risk

profile of the patient, and the possibility of multiple pathologies.

In 2004, CMS approved reimbursement of FDG PET for the pur-

poses of differential diagnosis of AD versus FTLD. For differentiating

AD versus FTLD, autopsy studies have shown that FDG PET has

80% to 99% sensitivity, 63% to 98% specificity, and 87% to 89.2%

accuracy.95 For AD versus LBD, FDG PET has 70% to 92% sensitivity,

74% to 100% specificity, and 72% to 96% accuracy.95 The pre-

ponderance of high-level evidence and consensus recommendations

indicate that FDG PET adds value to the diagnostic workup of patients

with MCI or dementia suspected of being due to neurodegenerative

disease.11,95

In symptomatic patientswithAD (whoareknownbasedonbiomark-

ers to have elevated brain amyloid and tau), the topography and

magnitude of FDG PET abnormalities closely parallels the distribution

and amount of tau pathology as measured by tau PET and atrophy

as measured by MRI.96 FDG PET provides a topographic view of the

extent of AD-related neurodegenerative pathology that is useful for

diagnosis and may also be useful for staging or prognosis. In addi-

tion, unlike the CSF or amyloid PET, FDG PET also offers the prospect

of support for non-AD “mimics” such as hippocampal sclerosis97 or

TDP-43 proteinopathy.42,94,98 On the other hand, amyloid PET and

CSF amyloid/tau ratios (see next two sections) offer greater specificity

than FDG PET for the biology of AD. Thus, FDG PET and CSF amy-

loid/tau ratios provide complementary information in some cases that

increases confidence in diagnosis and prognosis.37,99

Despite its value, FDG PET continues to face challenges in being

used in the diagnostic evaluation of patients suspected of having

AD/ADRD. Clinicians and their nuclear medicine colleagues need to

be familiar with its utility and have access to a facility in which high-

quality PET imaging, reporting, and interpretation are performed. In

addition, private insurance reimbursement for FDG PET in the diag-

nostic evaluation of dementia or cognitive impairment is inconsistent.

Some insurance companies erroneously classify FDG PET as “experi-

mental” in the evaluation of individuals suspected of having dementia,

but that is simply incorrect: the evidence base to strongly support the

clinical utility of FDG PET, when considered as part of an evaluation

process of AD/ADRDunder the special conditions of Recommendation

16, are clear and unequivocal.

2.9 When should CSF analysis be considered?

In some patients with an established cognitive–behavioral syndrome

thought to be due to AD, a dementia subspecialist may wish to obtain

information about whether the patient has biomarker evidence of AD

neuropathologic changes, the key elements of which are Aβ plaques

and paired helical filament hyperphosphorylated tau neurofibrillary

tangles. While blood-based biomarkers are clinically emerging and

being validated in real-world and diverse populations and clinical

settings, at present, the most accurate, widely validated, and acces-

sible method for obtaining this information is through examination

of CSF;11,19–22 appropriate use criteria for clinical indications are

available100 and there are multiple FDA-approved CSF tests that are

covered by CMS and private payors in the United States. Molecular

amyloid PET imaging (see Recommendation 18), which can provide

highly detailed information on the spatial distribution and burden

of amyloid-plaque pathology, was recently approved by CMS for

Medicare Administrative Contractors (MACs) for coverage outside

a national coverage determination coverage-with-evidence develop-

ment (NCD CED) framework (October 2023); however, it remains

associated with much higher costs relative to CSF testing and is

constrained by limited accessibility.

Because CSF is obtained via lumbar puncture, this procedure is

usually performedby a specialist, often a neurologist. ADCSFbiomark-

ers are useful in cognitively impaired patients in whom the etiological

diagnosis is equivocal, where there is only an intermediate level of

diagnostic confidence, or when having very high confidence in the eti-

ological diagnosis is needed (such as in the consideration of a patient’s

candidacy for AD disease-modifying therapy). Those may include indi-

viduals at very early clinical stages (e.g., early MCI) or with atypical

clinical presentations. CSF biomarker analysis in the evaluation of

a patient with MCI or dementia should be performed after Tier 1

studies—structural MRI and laboratory tests tailored to the patient—

have been obtained. In this context, Recommendation 17 is also

consistent with other international clinical practice guidelines37,53,54

and steering committee recommendations of the US Veterans Health

Administration.60

In CSF, a decreased concentration of one form of Aβ (Aβ42) is a

marker of amyloid neuritic plaques in the brain, while an increased

concentration of total tau (t-tau) reflects injury to neurons, and

an increased concentration of specific isoforms of hyperphosphory-

lated tau can not only reflect neurofibrillary tangles but also correlate

highly as measures of amyloid plaques.19,21,39,101 A ratio of t-tau to

Aβ42, Aβ42 to Aβ40, or p-tau181 (or p-tau217) to Aβ42 are at present
the best-performing markers of AD neuropathologic changes, and are

more accurate than individual levels of these proteins alone.39,102

These CSF biomarkers of AD have been validated against autopsy, and

ratio values of CSF Aβ42 have been further validated against amyloid
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DICKERSON ET AL. 21

PET imaging, with overall values for sensitivity and specificity of 85%

to 90% and 80% to 84%, respectively.100

Vigorous efforts are underway worldwide to explore CSF for

biomarkers of other neurodegenerative diseases—including specific

markers of FTLD103 and synucleinopathies,104,176 and for biomarkers

of neurodegeneration thatmaybe less specific to these pathologic con-

ditions such as neurofilament light chain (a marker of axonal neuronal

injury) and neurogranin (a marker of synaptic dysfunction).101,105,106

When the differential diagnosis is broader in the evaluation of a patient

with rapidly progressive or atypical cognitive–behavioral or other neu-

rologic symptoms, CSF may be a critically important test when there

is a suspicion for infectious disease, immune-mediated encephalitis,

prion disease (e.g., Creutzfeldt–Jacob disease), subacute cerebrovas-

cular or demyelinating disease, or cancer presenting with primary

neurologic symptoms (paraneoplastic syndrome).102

Both the lumbar puncture and the AD-related assay are reimbursed

by Medicare (CMS) and usually also by other payors in the United

States. The assays are often performed in centralized laboratories as

send-outs from local labs. Global efforts are working to better stan-

dardize CSF amyloid and tau threshold values across laboratories as

new assays are continually developed.107,108 The interpretation of

results in the clinical context, however, may be difficult, because a

sizeable percentage of cognitively normal older adults harbor these

pathologicmarkersofAD,with thepercentage increasingwith ageover

≈ 60 (20%–40% of cognitively normal older adult patients have AD

pathological changes109–111). That is, just because a patient with cog-

nitive impairment has abnormal amyloid and tau biomarkers does not

mean AD is the etiology primarily driving or even potentially substan-

tially contributing to cognitive impairment. Furthermore, a substantial

proportion of older adult patients with what appears clinically to be

probable AD dementia are found to have multiple types of pathologic

changes at autopsy, including other proteinopathies and evidence of

VCID; emerging evidence suggests that co-pathologies may influence

CSFADbiomarker findings.50,112–115 Andmuch of the research to date

has not included ethnically and racially diverse participants.

Finally, when considering a lumbar puncture, it is always impor-

tant to assess safety and communicate risks and burdens appropriately

to patients.116 The safety of lumbar puncture for CSF collection in

the evaluation of patients suspected of having AD has been well

established in many thousands of patients.117–127 The most criti-

cal element of the safety and tolerability of this procedure is the

experience and proficiency of the clinician, and knowledge of the

potential contraindications to lumbar puncture, including use of anti-

coagulant medications, some blood clotting disorders, recent seizures,

intracranial lesions associated with increased intracranial pressure,

papilledema, and impaired consciousness.116,128

2.10 When should amyloid PET be considered?

Three PET tracers have been validated and approved by the US FDA

for the detection of cerebral amyloid plaques, with high sensitiv-

ity (89%–98%) and specificity (88%–100%) rates against an autopsy

gold standard,129,130 including florbetapir, flutametamol, and flor-

betaben. An Amyloid Imaging Taskforce (AIT) developed appropriate

use criteria, recommending the use of amyloid PET to be appropri-

ate in the evaluation of a patient with persistent or progressive MCI,

especially because a negative amyloid PET scan in a patient with

amnestic MCI would strongly weigh against AD as the etiology, and

would open the differential diagnosis to other etiologies, including

other neurodegenerative diseases, VCID, or other medical or psy-

chiatric contributors.15,16 Non-AD neurodegenerative diseases also

may cause amnestic MCI including hippocampal sclerosis, argyrophilic

grain disease,131 primary age-related tauopathy132,133 or TDP-43

proteinopathy/LATE.42,134–136 A positive amyloid PET scan in a patient

withMCI indicates that amyloid plaques are present but does not nec-

essarily pinpoint the cause as AD (because cerebral amyloid plaques

may coexist with other pathologies).

The AIT recommended that an amyloid PET scan be considered in

a patient who meets appropriate use criteria after a comprehensive

diagnostic evaluation is performed by a dementia expert, which is con-

sistentwithour recommendation that it be consideredahigher tier test

only after other tests are completed, interpreted, and an assessment

that integrates their findings is performed. Moreover, the workgroup

placed consideration of amyloid PET after FDG PET because FDG PET

is useful for the evaluation of patients with a wide variety of dis-

eases causing dementia and therefore applies to a broader segment

of the population.95 The workgroup did not require that FDG PET be

obtained prior to considering amyloid PET; this decision depends on

the individual clinical circumstances and the judgment of the special-

ist. Because the frequency of a positive amyloid PET scan in cognitively

normal older adults increases substantially with age,137 it is important

to consider the possibility of multiple pathological changes, and poten-

tially multiple etiologies, in older adults with cognitive impairment.

Although amyloid PET has clearly been shown useful in the diagnostic

evaluation of a patient suspected of having cognitive impairment due

to AD, until October 2023, it was only accessible for coverage in the

United States through the VA Healthcare System. However, with the

advent of traditional approval of the amyloid plaque-lowering mono-

clonal antibody drug lecanemab in July 2023, and given the important

role amyloid PET can play in the evaluation of patients’ eligibility for

disease-modifying therapies targeting amyloid-plaques, it was finally

approved by CMS for reimbursement in October 2023 (see Box 2).

A new AIT updated the appropriate use criteria for amyloid PET

and added criteria for tau PET.16 Many of the principles concur with

the original AIT. The use of amyloid PET is considered appropriate

in the evaluation of a patient with clinically typical or atypical or

young-onset MCI or dementia possibly due to AD, in patients with

equivocal or inconclusive CSF biomarkers, to inform prognostication

in MCI, or to determine eligibility for anti-amyloid therapy. The AIT

viewed inappropriate uses of amyloid PET to include people who

are cognitively unimpaired, patients with subjective cognitive decline

who are not at elevated risk of AD based on age, APOE genotype,

or family history; to determine dementia severity or track progres-

sion; or in people with MCI or dementia suspected of being due

to LBD.
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BOX2: Diagnostic assessment in the era of amyloid plaque–loweringmonoclonal antibody disease-modifying therapies

In June2021, theUSFDAgranted accelerated approval for aducanumab (Aduhelm), anAβ-directedplaque-loweringmonoclonal antibody

(mAb) indicated for the treatment of AD in patients withMCI or mild dementia (“early-stage AD”), but the CMS did not support payment

for aducanumab, limiting its use.138,139 Its development and sale has been discontinued. In January 2022, the FDA granted accelerated

approval for lecanemab (Leqembi), another plaque-lowering mAb Aβ-directed antibody indicated for the treatment of early-stage AD.18

This was followed in July 2023 by the traditional (full) FDA approval of lecanemab with the CMS agreeing to reimburse for its use when

appropriate patients are registered in a CMS-approved patient registry. Protocols and care pathways for lecanemab administration have

made it available to patients, particularly in specialty clinical practices. On June 10, 2024, an FDA external advisory panel voted unani-

mously to recommend traditional approval for donanemab (Kisunla), a third plaque-lowering mAb. In October 2023, CMS eliminated the

national coverage determination for amyloid PET, thus making it reimbursable in clinical practice forMedicare beneficiaries. Several new

CSF assays for amyloid and tau have also received FDA clearance in recent years. A separate article in this special issue discusses how the

availability of these new treatments is transforming clinical diagnostic practice.140

The availability of these disease-modifying therapies may create a demand for timely detection, accurate diagnosis, and appropriate

treatment options for early AD that could overwhelm an unprepared health-care system.141 Providing treatment with amyloid plaque-

lowering mAbs requires high proficiency and sufficient resources including close collaborations with comprehensive multidisciplinary

teams.18 With too few specialists currently available to respond to the possible number of patients who are candidates for treatment,

there are opportunities to forge new models of hub-and-spoke dementia specialist–primary care collaborations and peer-to-peer con-

sultation to partially fill these needs and respond to workforce gaps. Health-care systems around the country are working to respond to

this need, which will likely require new partnerships among community organizations, primary care clinicians, memory-care experienced

nurses nurse practitioners, and specialists.142–144

The DETeCD-ADRD CPGWorkgroup reviewed the 19 recommendations in the context of these FDA and CMS decisions. As guidance

on the practical use of this new class of medications is developed and revised diagnostic criteria for AD evolves, the role, availability,

and reimbursement of companion diagnostic biomarkers in the evaluation of patients withMCI or mild dementia will change. In addition,

adjustments may be needed to accommodate the segment of the patient population who might warrant referral primarily for special-

ized elements of the diagnostic evaluation to determine whether a patient is a candidate for amyloid-lowering therapy. Finally, the use of

structural brain imaging and genetics will change because brain MRI scans are required for monitoring for ARIA1,18 and APOE genotype

influences ARIA risk. Thus, anMRImay need to be repeated and APOE testing (and the genetic counseling that should accompany genetic

testing) may need to be obtained for treatment planning (not for diagnostic evaluation purposes). With those points of potential adjust-

ment in mind, the workgroup believes these guidelines and the evidence and principles that support them will likely change minimally in

the short term in the context of amyloid-lowering therapy, yet we plan to re-evaluate them soon as this class of medications gains greater

traction in clinical practice; as more accurate and broadly validated (in diverse clinical populations and settings) AD plasma biomarkers

become available and reimbursed; as tau PET’s clinical utility and accessibility increase; and as sufficiently clinically accurate biomarkers

for AD and other ADRD are developed, validated, and become accessible.19–22

2.11 When should genetic counseling and testing
be considered?

Although uncommon, some patients with cognitive–behavioral syn-

dromes due to AD or ADRD harbor pathogenic genetic mutations that

are deterministic and highly penetrant (i.e., known to predictably cause

the pathophysiologic disease process with which they are associated

with a very high likelihood).145 The identification of a determinis-

tic genetic mutation known to be associated with AD or ADRD in a

patient with a cognitive–behavioral syndrome increases confidence in

the etiology—for example, in a patient suspected of having dementia

due to AD or FTLD, the identification of a pathogenic genetic muta-

tion places the patient in a “definite” diagnostic category according to

current diagnostic criteria. Deterministic geneticmutations associated

with AD or ADRD usually are inherited with an autosomal dominant

pattern, and often cause symptoms at a relatively young age (often but

not always in people younger than 65 years old).

Guidelines on whom to test usually emphasize the presence of a

pedigree (family history) consistentwith an autosomal dominant inher-

itance pattern of dementia or a related condition, or a young patient

with dementia. It may take substantial time and effort to collect and

document the relevant information in the family history. The decision

to perform genetic testing should be made in partnership with the

patient and family after appropriate education regarding the poten-

tial implications of such testing for the patient and blood relatives.

This education and counseling process, ultimately leading to a decision

regarding whether to perform genetic testing and the interpretation

anddisclosure of genetic test results requires specialized expertise and

proficiency and should be done, when possible, with an experienced

genetic counselor involved.
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A growing array of probabilistic genetic risk factors for AD have

been and are being identified, which should be considered separately

from deterministic genetic abnormalities.146 The strongest probabilis-

tic genetic risk factor for AD is the APOE gene. Considerations regard-

ing the potential clinical utility of evaluating probabilistic genetic risk

variants, such as APOE genotype, are different from considerations

regarding testing for deterministic genetic mutations. The workgroup

agreedwith a variety of guidelines and expert groupswho have recom-

mended against testing for this risk allele in the diagnostic evaluation

of individual patients suspected of having MCI or dementia due to

AD.147–150,53,57,60 The workgroup appreciated the potential for APOE

allele genetic testing to become useful in future clinical practice as

part of composite diagnostic biomarker panels, but at the time of this

writing the preponderance of current evidence does not support its

broad clinical utility in diagnostic evaluation. Counseling and testing

for APOE genotype play an important role in safety considerations,

patient-centered risk-benefit discussions, and shared decision making

involved in amyloid-modifying therapies (see Box 2). However, in those

cases, APOE genotyping would be for therapeutic decision making

rather than diagnostic evaluation purposes.18,138,139

3 DISCUSSION

In specialty practice, diagnostic approaches for AD and ADRD are

evolving rapidly and rest on the foundation of “a comprehensive

diagnostic approach,”whichhasnot beenpreviously described in a clin-

ical practice guideline. As AD/ADRD therapeutic advances are made,

diagnostic criteria are being refined and extended from research to

clinical settings. The workgroup appreciates that imaging biomark-

ers, including tau PET (approved by the FDA in 2020151) and plasma

biomarkers21,102 as well as digital biomarkers (e.g., wearables to mon-

itor aspects of physiology, behavior, or sensorimotor functions152

and self-administered remote computerized cognitive and behavioral

testing153) are emerging from the research arena andmaking theirway

into clinics now; and that they will be increasingly clinically validated,

accessible, and implemented in the coming years to facilitate more

timely, accurate, and effective detection, diagnosis, monitoring and

progression of cognitive-behavioral impairment and AD/ADRD. Many

in the field are particularly enthusiastic about plasma biomarkers,154

which are demonstrating remarkable potential for detecting forms of

Aβ, hyperphosphorylated tau, and other proteins in blood samples.

Multiple separate articles in this special issue provide further discus-

sion on a variety of topics related to blood-based biomarkers.155–158

We welcome this progress and appreciate that as new tests and

biomarkers become clinically available, theywill need to be adequately

assessed for utility and accessibility and appropriate use criteria will

be needed to guide recommendations for their use in clinical prac-

tice settings. Appropriateuse criteria for blood-basedbiomarkerswere

recently published, and do not recommend their use as stand-alone

biomarkers in clinical practice, although cautious use in subspecialty

clinics with confirmation using CSF or PET was encouraged.159 The

field is evolving rapidly, and although we expect that the fundamen-

tal principles outlined in the DETeCD-ADRD CPG recommendations

will stand the test of time, advances in specific technologies, and their

validation in more diverse non-research cohorts (see Box 5 on health

equity and disparities in AD/ADRD in the companion article for pri-

mary care13) and real-world clinical settings, will likely lead to the

need to update this CPG soon. With the rapidly evolving diagnostic

and therapeutic landscape inAD, particularly surrounding anti-amyloid

plaque-lowering mAbs (see Box 2) and increasingly accurate plasma

biomarkers being assessed in real-world populations and clinics, we

plan to revise this CPG to accommodate the elements of the diag-

nostic evaluation process necessary to determine whether and how

patients, care partners, and society may benefit. Furthermore, ongo-

ing studies of other specific etiologies of cognitive impairment and

dementia, such as chronic traumatic encephalopathy (see Box 7 in

companion article for primary care13) and limbic-predominant age-

related TDP-43 encephalopathy (LATE; see article in this special issue

on new diagnostic criteria for this entity42), are continuing to expand

our understanding of the variety of disease processes that can lead to

dementia.

Because there are far too few dementia subspecialists, geriatri-

cians, neurologists, and psychiatrists to care for the majority of per-

sons with age-related disorders of cognition or behavior, a sufficient

level of expertise must be developed by primary care providers—

the physicians, nurse practitioners, physicians’ assistants, and others

who first encounter and care for the majority of the patients with

these illnesses—to proficiently evaluate, diagnose, and manage most

persons with typical and non-complicated AD or ADRD. Close part-

nerships for co-evaluation and co-management between specialty and

primary care are critical given the tremendous numbers of patients

with these diseases. This starts with unbiased professional educational

curricula to assist primary care providers and specialists inmaintaining

currency and proficiency in this rapidly evolving field. Such curric-

ula must acknowledge the limitations of the health-care system that

may contribute to challenges in the timely and appropriate evalua-

tion of patients with cognitive and behavioral disorders and barriers

to access to services for the care of persons with cognitive and behav-

ioral disorders. The development of efficient linkages to specialists

supported by health systems will be critical to making expert consul-

tation and co-management available where it is needed. We hope that

this guideline will empower and support efforts to assist primary care

and specialty providers in harnessing the resources necessary for high-

quality, efficient, and effective diagnostic evaluation and management

of the millions of Americans with cognitive–behavioral impairment or

dementia due to AD or ADRD.

4 CONCLUSIONS

The purpose of this guideline is to empower all clinicians, regardless

of specialty or practice setting, to work in close alignment with the

patient and care partner to take a systematic, evidence-informed, and

effective approach to the patient-centered evaluation and disclosure

of cognitive or behavioral symptoms suggestive of AD or ADRD. The
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evaluation processmay lead to anADorADRDdiagnosis, or itmay lead

to opportunities to optimize and promote brain-healthy strategies and

to treat comorbid medical conditions to mitigate risk of cognitive and

functional decline, or to both.10,160 In all cases, the evaluation process

should lead to a diagnostic formulation that is communicated clearly to

the patient and care partner, along with a discussion of the prognosis.

It should also lead to a multipronged plan to address—through direct

treatment, risk factor identification and reduction, educational and

psychosocial support, and monitoring—the symptoms of concern that

can affect quality of life, health status and well-being, and major life

choices including current and future careneeds andpriorities, finances,

and personal and public safety.
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ing Information section at the end of this article.
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