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LEARNING OBJECTIVES
Assess the optimal use of biomarkers to facilitate the 
early diagnosis of Alzheimer’s disease (AD)

Implement best practices for the use, interpretation, and 
reporting of amyloid PET imaging to ensure accurate 
diagnosis of AD and eligibility for targeted treatment

Identify the roles of tau PET and FDG PET in the evaluation 
of patients suspected of early-stage AD to more effectively 
contextualize their interpretation and reporting



To Ask a Question

To submit a question, please 
go to the Ask Question tab at 
the bottom of the screen. 



Overview
• The use of positron emission tomography (PET) 

imaging has recently come to the forefront of 
clinical management of Alzheimer’s disease (AD) 
due to revisions to diagnostic criteria and the 
approval of novel amyloid targeted therapeutics. 

• With amyloid as the cornerstone of AD diagnosis, 
the center of this evolving paradigm is amyloid 
PET. However, there are important and evolving 
contextual roles for tau and fluorodeoxyglucose 
(FDG) PET that can further refine and enhance 
early and accurate diagnosis.

• Adequate understanding of optimal imaging 
techniques, factors that can influence 
interpretation, and best practices for reporting is 
essential to ensure that patients receive the 
correct diagnosis and appropriate care.

PURPOSE: To provide a step-by-step guide to 
the optimal imaging, interpretation, and 
reporting of amyloid, tau, and FDG PET in 
patients with early-stage AD.
• MODULE 1: Understanding Amyloid PET
• MODULE 2: The Roles of Tau and FDG 

PET
Each module will conclude with a 
“Hot Seat Review” to practice your 
skills.



Background
Barriers to Diagnosis

Alzheimer’s Association website. 2025. https://www.alz.org/alzheimers-dementia/facts-figures.

30% of patients 
clinically diagnosed 
with AD LACK AD 
PATHOLOGY AT 
AUTOPSY

Community 
physicians may not 
recognize AD in 1/3 
OF PATIENTS with 
mild signs and 
symptoms

5th LEADING CAUSE 
of death among 
people age 65 and 
older

About 1 IN 9 PEOPLE 
age 65 and older has 
AD

Historically, both diagnosis and treatment of various types of dementia 
and neurodegenerative disease have been hampered by lack of 
noninvasive biomarkers of underlying pathology.



Background
The Evolving Role of Biomarkers

Accurate MOLECULAR IMAGING BIOMARKERS help separate patients with 
underlying AD pathology from other neurodegenerative disorders, allowing for:
• Early identification of individuals at risk for AD
• Administration of disease-modifying drugs targeting

• Extracellular neuritic plaques, composed of β-amyloid aggregates 
• Intracellular neurofibrillary tangles, formed by hyperphosphorylated tau protein

Histopathological hallmarks of AD, spreading throughout the brain in 
characteristic patterns with disease progression: DUAL PROTEINOPATHY

Rabinovici GD, et al. J Nucl Med. 2025;66(Suppl 2):S5–S31. 
Dickerson B, et al. Pract Neurol. 2020;19(9):34–45. Tian M, et al. Eur J Nucl Med Mol Imaging. 2022;49(3):895–904.



Pathological Trajectory of AD 

Aβ, amyloid-β.
Zetterberg H, Bendlin BB. Mol Psychiatry. 2021;26(1):296–308. 
Lecanemab-irmb (package insert). Revised July 2023. https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/761269Orig1s001lbl.pdf.
Donanemab-azbt (package insert). Revised July 2024. https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/761248s000lbl.pdf.

Aβ involvement
Tau involvement

Alzheimer’s Dementia
(mild, moderate, severe)

Mild Cognitive 
Impairment 

(MCI)

Preclinical
(asymptomatic AD)

Amyloid Targeted Treatment 
(lecanemab, donanemab)

APPROVEDINVESTIGATIONAL

Lecanemab*

FDA Approval (2023) 

Donanemab*

FDA Approval (2024) 

*Indicated for the treatment of 
Alzheimer’s disease. Treatment 
should be initiated in patients with 
mild cognitive impairment or mild 
dementia stage of disease, the 
population in which treatment 
was initiated in clinical trials.



Anti-Aβ mAbs
Evidence in AD Pathology

mAb, monoclonal antibody; SUVR, standardized uptake value ratio.
Lecanemab-irmb (package insert). Revised July 2023. https://ww w.accessdata.fda.gov/drugsatfda_docs/label/2023/761269Orig1s001lbl.pdf.
Donanemab-azbt (package insert). Revised July 2024. https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/761248s000lbl.pdf.
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Trial Design Summary
Lecanemab vs Donanemab

Feature Lecanemab (CLARITY-AD) Donanemab (TRAILBLAZER-ALZ 2)

Patient population MCI or mild AD dementia; amyloid-positive MCI or mild AD dementia; amyloid-positive; 
stratified by tau (low/medium or high tau)

Tau criteria Not used in selection Required tau via PET

Trial size 1,795 participants 1,736 participants

Dosing regimen 10 mg/kg IV every 2 weeks 700 mg × 3 → then 1,400 mg IV every 4 weeks

Treatment duration Fixed 18 months (core study) followed by 
optional OLE

Variable (until amyloid clearance confirmed via 
PET)

Amyloid PET monitoring Baseline only Baseline + follow-up to assess clearance

Primary endpoint Change in CDR-SB Integrated Alzheimer’s Disease Rating Scale (iADRS) 
score from baseline to 76 weeks

Biomarker-driven design No treatment adjustment based on imaging Biomarker-guided (treat-to-clear model)

CDR-SB, Clinical Dementia Rating–Sum of Boxes; OLE, open label extension.
Van Dyck CH, et al. N Engl J Med. 2023;388(1):9–21. Sims JR, et al. JAMA. 2023;330(6):512–527. 
Lecanemab-irmb (package insert). Revised July 2023. https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/761269Orig1s001lbl .pdf.
Donanemab-azbt (package insert). Revised July 2024. https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/761248s000lbl.pdf.



Overview of Current Biomarkers in AD 
Diagnosis and Therapeutic Eligibility

1Jack CR Jr., et al. Alzheimers Dement. 2024;20(8):5143–5169. 2Schindler SE, et al. Alzheimers Dement. 2024;20(11):8074–8096. 
3U.S. Food and Drug Administration (FDA) website. May 16, 2025. 
https://www.fda.gov/news-events/press-announcements/fda-clears-first-blood-test-used-diagnosing-alzheimers-disease.

Imaging1 CSF1 Blood1,3

Current markers for 
AD diagnosis

Amyloid 
PET

P-tau181/Aβ42
T-tau/Aβ42

Aβ42/40
P-tau217

FDA status Approved Approved Cleared*

Accepted/covered 
by insurance? Yes Yes Sometimes

• Anything that  
evaluates only 
amyloid (e.g., 
Aβ42/40) is 
INSUFFICIENT2

• Measuring p-tau217 
is CRITICAL

*The FDA has cleared in vitro diagnostic device that tests p-tau217/β-amyloid 1-42 plasma ratio 



AT(N) Classification

National Institute on Aging and Alzheimer’s Association
Research Framework: Toward a Biological Definition of AD

CSF, cerebrospinal fluid; MRI, magnetic resonance imaging; NfL, neurofilament light.
Jack CR, et al. Neurology. 2016 ;87(5):539–547. Jack CR, et al. Alzheimers Dement. 2018;14(4):535–562.

AT(N) Profiles Biomarker Category
A-T-(N)- Normal AD biomarkers
A+T-(N)- Alzheimer’s pathologic change

Alzheimer’s 
continuum

A+T+(N)- AD
A+T+(N)+ AD
A+T-(N)+ Alzheimer’s and concomitant suspected non-Alzheimer’s pathologic change
A-T+(N)- Non-AD pathologic change
A-T-(N)+ Non-AD pathologic change
A-T+(N)+ Non-AD pathologic change

Amyloid 
(amyloid PET, CSF Aβ42/Aβ42/40, plasma Aβ42/40)

Tau 
(tau PET, CSF p-tau, plasma p-tau181/p-tau217)

Neurodegeneration
(FDG PET/vMRI, CSF t-tau, plasma NfL)

A

T

(N)



2024 Revised Criteria for Biomarker-Based 
Diagnosis of AD

MTBR, microtubule-binding region.
Jack CR, et al. Alzheimers Dement. 2024;20:5143–5169.

Biomarker Category CSF Plasma Imaging

Core 1 Biomarkers

A (Aβ proteinopathy) Amyloid PET

T1 (phosphorylated 
tau)

P-tau217,
P-tau181,
P-tau231

Hybrid ratios of Aβ, P-
tau, T-tau

Aβ42/Aβ40, 
P-tau181/Aβ42, 
T-tau/Aβ42

P-tau217/ 
nP-tau217

Core 2 Biomarkers

T2 (AD tau 
proteinopathy) MTBR-tau243 Tau PET

• Core 1 biomarkers define the initial 
stage of AD that is detectable in vivo

• AD can be diagnosed with any Core 1 
biomarker

• Core 2 biomarkers develop later than 
Core 1 biomarkers and are closely 
tied to onset of neurodegeneration 
and clinical symptoms

• Core 2 biomarkers can be combined 
with Core 1 biomarkers to stage 
biological disease severity

Note: highlighted biomarkers are FDA approved



2024 Revised Criteria for Biomarker-Based 
Diagnosis of AD

Jack CR Jr., et al. Alzheimers Dement. 2024;20:5143–5169.

Core 2 biomarkers can be combined with Core 1 biomarkers to stage biological disease severity and…
• Provide information on likelihood that clinical symptoms are associated with AD 
• Inform the risk of clinical progression in asymptomatic individuals
• Inform the likely rate of clinical progression in symptomatic individuals

Amyloid PET Tau PET Medial 
Temporal Region

Tau PET Moderate 
Neocortical Uptake

Tau Pet High 
Neocortical Uptake

AT2 
Notation

Stage A (initial) + – – – A+T2-

Stage B (early) + + – – A+T2MTL+

Stage C (intermediate) + + + – A+T2MOD+

Stage D (advanced) + + + + A+T2HIGH+

Biological Staging of AD Using Amyloid PET and Tau PET



Confirmation of MCI or mild 
dementia due to AD

PREREQUISITES 
of Anti-Aβ 

mAbs 

Baseline MRI
• Inclusion/exclusion MRI criteria
• Gauge ARIA risk

APOE ɛ4? (not a label requirement, 
but insurance might require it, and 
it helps determine ARIA risk)

Confirmation of amyloid pathology

APOE, apolipoprotein E; 
ARIA, amyloid-related imaging abnormalities.
Cummings J, et al. J Prev Alzheimers Dis. 2023;10(3):362–377.
Rabinovici GD, et al. J Prev Alzheimers Dis. 2025;12(5):100150. 



Baseline MRI for Anti-Aβ mAbs

CAA, cerebral amyloid angiopathy.
Cummings J, et al. J Prev Alzheimers Dis. 2022;9(2):221–230. 
Rabinovici GD, et al.  J Prev Alzheimers Dis. 2025;12(5):100150. Cogswell PM, et al. AJNR Am J Neuroradiol. 2025;46(1):24–32.

Key Elements to Report
• The number and location of

existing microhemorrhages
• Superficial siderosis: present 

or absent
• Any significant imaging 

findings, such as infarcts

✓ >4 microhemorrhages
✓ Prior hemorrhage >1 cm
✓ An area of superficial siderosis
✓ Evidence of vasogenic edema
✓ Other clinically significant vascular findings/ 

evidence of CAA                                            
(e.g., cerebral contusion, aneurysm, vascular malformation, infective 
lesions, multiple lacunar infarcts or stroke involving a major vascular 
territory, severe small vessel or white matter disease)

Patients should have an MRI prior to beginning 
therapy. Contraindications to therapy may include:



Module 1
Understanding Amyloid PET



Rarely Appropriate

Patients not suspected of AD-related cognitive impairment
• Subjective cognitive decline and not at increased risk for 

AD 
• Cognitively unimpaired (without, more so than with, 

increased risk for AD [based on age, APOE4 genotype, or 
family history])

Disease tracking
• Determining disease severity or tracking progression → 

not in context of anti-amyloid treatment 

Where resource utilization is not justified
• Patients with conclusive CSF results
• Nonmedical use (i.e., legal, employment, insurance)
• In lieu of genotyping

Key Considerations Prior to Amyloid PET
Appropriate Utilization

Rabinovici GD, et al. Alzheimers Dement. 2025;21(1):e14338. 

Appropriate

Confirm AD pathology in patients suspected of AD
• MCI or dementia suggestive of AD, or that 

could be consistent with AD pathology but has 
atypical features

• Equivocal/inconclusive fluid biomarker results

Guide use of anti-Aβ mAbs
• Determine eligibility
• Monitor response

Inform prognosis (limited)
• Patients with MCI
• Patients with dementia → less robust



Amyloid PET

Rabinovici GD, et al. Alzheimers Dement. 2025;21(1):e14338. 

Amyloid Agent Radiopharma-
ceutical Dose Image Display No. of Regions for 

a Positive Scan

18F-florbetapir 370 MBq 
(10 mCi)

Color scale: gray scale or 
inverse gray scale

2, or only 1 if gray 
matter uptake 
exceeds white 
matter uptake

Regions: temporal, 
parietal (including 
precuneus), frontal, and 
occipital

18F-flutemetamol 185 MBq 
(5 mCi)

Color scale: rainbow or 
Sokoloff; color scale is 
adjusted to set pons to 
approximately 90% 
maximum intensity

1

Regions: temporal, 
parietal, posterior, 
cingulate/precuneus, 
frontal, striatum

18F-florbetaben 300 MBq 
(8.1 mCi)

Color scale: gray scale 
or inverse gray scale 1

Regions: temporal, 
parietal, posterior, 
cingulate/precuneus, 
and frontal



Amyloid PET

Rabinovici GD, et al. Alzheimers Dement. 2025;21(1):e14338. 

• Overall premise is the same
• Cerebellar gray matter 

(GM) → internal control 
negative

• Tracer in the cortex = 
positive 

• Tracer in the white matter 
(WM) = negative

• Per insert, read “blind” to 
clinical status 



Temporal-Occipital Ridge vs Plain
Kissing Hemispheres: Occipital Lobes

Lundeen TF, et al. Radiographics. 2018;38(7):2123–2133. 



Diamond or Hand 
Kissing Hemispheres: Frontal Lobes

Lundeen TF, et al. Radiographics. 2018;38(7):2123–2133. 



Tree in Winter vs Tree in Summer
Signs in the Frontal Region at 18F-Florbetapir PET

Lundeen TF, et al. Radiographics. 2018;38(7):2123–2133. 



Double Convexities

Lundeen TF, et al. Radiographics. 2018;38(7):2123–2133. 



Atrophy

Lundeen TF, et al. Radiographics. 2018;38(7):2123–2133. 



Dynamic PET Acquisition
Motion

Trembath L, et al. J Nucl Med Technol. 2015;43(3):175–184. 



Low High18F-florbetapir

Focal Uptake

Courtesy of Dr. David Soleimani-Meigooni.



Initial read: non-elevated

Low High18F-florbetapir

Focal Uptake

Courtesy of  Dr. David Soleimani-Meigooni.



Initial read: non-elevated

Low High18F-florbetapir

Focal Uptake

Courtesy of  Dr. David Soleimani-Meigooni.



42 Centiloids
Consensus: elevated

Initial read: non-elevated

Low High18F-florbetapir

Focal Uptake

Courtesy of  Dr. David Soleimani-Meigooni.



Atypical 
PET 

Patterns

Courtesy of Renaud La Joie, PhD, UCSF, from the IDEAS Study.

Signal mostly outside the target region

Signal in the cerebellum (reference)

→ UNDERestimation of amyloid burden

Very rare; seen 
in some cases 
with autosomal 
dominant AD



Atypical 
PET 

Patterns Cerebellar lesions

→ OVERestimation of amyloid burden

→ UNDERestimation of amyloid burden

Cortical lesions

Courtesy of Renaud La Joie, PhD, UCSF, from the IDEAS Study.



Image Analysis and Quantification

Fleisher AS, et al. Arch Neurol. 2011;68(11):1404–1411. : 
Courtesy of Dr. Mohammad (Raza) Khan

• SUVR 
• Centiloids—linear 

transformation of SUVR (mx + 
b) to translate between tracers

• No exact “cutoff” yet 
• Scale of 0–100 
• 0 Centiloids = amyloid levels 

typical of a healthy, young, 
amyloid-negative individual

• 100 Centiloids = amyloid levels 
comparable to those with AD

• Can be negative and >100



Quantitative Measures for Clinical Assessment
of Amyloid Burden 

Collij LE, et al. Alzheimers Dement. 2024;20:9037–9048. 



Quantification and Multi-Timepoint 
Donanemab Trial Design

Shcherbinin S, et al. JAMA Neurol. 2022;79(10):1015–1024. 

• 10 and lower: switched 
to placebo

• 11–24: dose was 
lowered to 700 mg

• Stayed at 11–24 for 2 
scans: switched to 
placebo



Reporting Guidelines
SNMMI

• Estimate of plaque density at the time of imaging only → 
new diagnostic criteria?

• Interpreted independently of clinical information
• But final report may integrate scan findings and clinical 

information, and suggest a final or differential diagnosis and 
patient management plan

• Dichotomous read → no mention of Centiloids 

SNMMI, Society of Nuclear Medicine and Molecular Imaging.
Minoshima S, et al. J Nucl Med. 2016;57(8):1316–1322. 



Imaging Report—Positive and Increased

CT, computed tomography.
Courtesy of Derek R. Johnson, MD, and Mary Ellen Koran, MD, PhD.

TECHNIQUE: 3-D PET/CT scan obtained approximately 30–45 minutes after tracer administration. CT images obtained with 
nondiagnostic parameters for attenuation correction and localization purposes.

Field-of-view: Skull vertex to skull base.
COMPARISON:  […]

INDICATION: […] […] treatment strategy. 
FINDINGS 

• There is diffusely increased radiotracer uptake throughout the cortical cerebral gray matter resulting in loss of the normal gray-
white contrast. The cerebellum has no evidence of abnormal uptake. 

Centiloid Value: […]

Significant CT Findings: None.
IMPRESSION 

1. The scan is visually positive, indicating moderate to frequent amyloid neuritic plaques. The Centiloid value has increased 
compared to prior examination, reflecting interval progression of amyloid in the brain. 

NOTE: A visually negative amyloid PET scan is inconsistent with Alzheimer’s disease neuropathological change at the time of image 
acquisition. A visually positive amyloid PET scan is consistent with Alzheimer’s disease neuropathological change. 

The Centiloid value is a standardized quantitative measure of amyloid PET radiotracer binding correlating to the presence of amylo id 
neuritic plaques. The numeric scale is anchored on 0 (mean value in a healthy population) and 100 (mean value in those with m ild-to-
moderate Alzheimer’s disease). Centiloid values can be less than 0 and greater than 100. Because this measurement can be limited by 
technical factors and does not represent all regions in the scan, it is reported as supplemental information and not a replac ement for 
visual interpretation.  



Imaging Report—Positive and Increased

Courtesy of Derek R. Johnson, MD, and Mary Ellen Koran, MD, PhD.

TECHNIQUE: 3-D PET/CT scan obtained approximately 30–45 minutes after tracer administration. CT images obtained with 
nondiagnostic parameters for attenuation correction and localization purposes.

Field-of-view: Skull vertex to skull base.
COMPARISON:  […]

INDICATION: […] […] treatment strategy. 
FINDINGS 

• There is diffusely increased radiotracer uptake throughout the cortical cerebral gray matter resulting in loss of the normal gray-
white contrast. The cerebellum has no evidence of abnormal uptake. 

Centiloid Value: […]

Significant CT Findings: None.
IMPRESSION 

1. The scan is visually positive, indicating moderate to frequent amyloid neuritic plaques. The Centiloid value has increased 
compared to prior examination, reflecting interval progression of amyloid in the brain. 

NOTE: A visually negative amyloid PET scan is inconsistent with Alzheimer’s disease neuropathological change at the time of image 
acquisition. A visually positive amyloid PET scan is consistent with Alzheimer’s disease neuropathological change. 

The Centiloid value is a standardized quantitative measure of amyloid PET radiotracer binding correlating to the presence of amylo id 
neuritic plaques. The numeric scale is anchored on 0 (mean value in a healthy population) and 100 (mean value in those with m ild-to-
moderate Alzheimer’s disease). Centiloid values can be less than 0 and greater than 100. Because this measurement can be limited by 
technical factors and does not represent all regions in the scan, it is reported as supplemental information and not a replac ement for 
visual interpretation.  



Imaging Report—Focal Positive 

FINDINGS
There is regionally increased radiotracer uptake involving the cortical cerebral gray 
matter. Specifically, uptake in the cortex of the regions is equal to or greater than 
white matter uptake, resulting in clear loss of the normal gray-white contrast. The 
cerebellum has no evidence of abnormal uptake. This is most evident in the left 
greater than right frontal.

Courtesy of Derek R. Johnson, MD, and Mary Ellen Koran, MD, PhD.



Imaging Report—Negative and Resolved

FINDINGS
There is no increased radiotracer uptake seen in the cortical cerebral gray matter. 
Physiological tracer distribution throughout the cerebral and cerebellar white 
matter with minimal or no tracer accumulation in the supra tentorial gray matter. 
There is normal differentiation of supratentorial gray-white matter.
Centiloid Value: […]
Significant CT Findings: [None].
IMPRESSION  
The scan is visually negative, indicating sparse to no neuritic plaques. There is 
interval resolution of tracer uptake in the cerebellar grey matter by Centiloid value, 
reflecting clearance of amyloid from the brain.

Courtesy of Derek R. Johnson, MD, and Mary Ellen Koran, MD, PhD.



Hot Seat 
Review

A. Amyloid positive

B. Amyloid negative

C. Need quantification

D. I do not know

Courtesy of Ana M. Franceschi, MD, PhD.

How would you interpret 
this image?

CASE 1: A 65-year-old male referred for 
consideration of anti-amyloid therapy



ARS Question
How would you interpret this image?

A. Amyloid positive
B. Amyloid negative
C. Need quantification
D. I do not know



Case 1
Analysis

Radiotracer 18F-Florbetaben

Centiloid value 86.14

Structure SUVR Normal Values
Mean (Range)

Anterior cingulate gyrus 1.91 1.14 (0.93–1.35)

Inferior medial frontal gyrus 2.24 1.07 (0.91–1.23)

Lateral temporal lobe 1.91 1.09 (0.92–1.26)

Posterior Cingulate gyrus 2.16 1.19 (1.02–1.36)

Precuneus 2.36 1.10 (0.90–1.29)

Superior parietal lobule 1.89 1.14 (0.93–1.35)

Average 2.08 1.12 (0.98–1.26)

Reference structure: cerebellum 

Courtesy of Ana M. Franceschi, MD, PhD.



Hot Seat 
Review

A. Amyloid positive

B. Amyloid negative

C. Need quantification

D. I do not know

Courtesy of Ana M. Franceschi, MD, PhD.

How would you interpret 
this image?

CASE 2: An 81-year-old female with memory 
loss had an FDG PET, with a pattern not 
suggestive of AD



ARS Question
How would you interpret this image?

A. Amyloid positive
B. Amyloid negative
C. Need quantification
D. I do not know



Radiotracer 18F-Florbetaben
Centiloid value -25.89
Global SUVR 0.8 (<1.11)

Structure Regional 
SUVR Results

Anterior cingulate gyrus 0.83

Inferior medial frontal gyrus 0.73

Lateral temporal lobe 0.94

Posterior Cingulate gyrus 0.7

Precuneus 0.91

Superior parietal lobule 0.71

Courtesy of Ana M. Franceschi, MD, PhD.

Case 2
Analysis



Hot Seat 
Review

A. Amyloid positive

B. Amyloid negative

C. I need imaging

D. I do not know

How would you interpret 
this value?

CASE  3: A 76-year-old male with memory 
loss
Centiloid value: 41.33 



ARS Question
How would you interpret this value?

A. Amyloid positive
B. Amyloid negative
C. I need imaging
D. I do not know



Hot Seat 
Review

A. Amyloid positive

B. Amyloid negative

C. I still do not know

Courtesy of Ana M. Franceschi, MD, PhD.

How would you interpret 
this case?

CASE 3 (continued): A 76-year-old male 
with memory loss
Centiloid value: 41.33 



ARS Question
How would you interpret this case?

A. Amyloid positive
B. Amyloid negative
C. I still do not know



Courtesy of Ana M. Franceschi, MD, PhD.

Case 3
Analysis



Hot Seat 
Review

A. Amyloid positive

B. Amyloid negative

C. I need imaging

D. I do not know

How would you interpret 
this value?

CASE 4: A 73-year-old female with 
memory loss 
Centiloid value: 6.69



ARS Question
How would you interpret this value?

A. Amyloid positive
B. Amyloid negative
C. I need imaging
D. I do not know



Hot Seat 
Review

A. Amyloid positive

B. Amyloid negative

C. I still do not know

How would you interpret 
this case?

CASE 4 (continued): A 73-year-old 
female with memory loss 
Centiloid value: 6.69

Courtesy of Ana M. Franceschi, MD, PhD.



ARS Question
How would you interpret this image?

A. Amyloid positive
B. Amyloid negative
C. I still do not know



Courtesy of Ana M. Franceschi, MD, PhD.

Case 4
Analysis



Courtesy of Ana M. Franceschi, MD, PhD.

Case 4 (continued)
Analysis



Courtesy of Ana M. Franceschi, MD, PhD.

Case 4 (continued)
Analysis



Module 2
The Roles of Tau and FDG PET



Amyloid Tau FDG

Different Tracers for Different Questions

Adapted from Jack CR Jr., et al. Lancet Neurol. 2013;12(2):207–216.



Flortaucipir F 18 injection (package insert). Revised February 2024. https://www.accessdata.fda.gov/drugsatfda_docs/label/202 4/212123s031lbl.pdf.

2.6 IMAGE INTERPRETATION 

Interpret [flortaucipir F 18 injection] imaging independently of the 
patient’s clinical features and other imaging. 

Interpret the PET [flortaucipir F 18 injection] images based upon the 
pattern and density of the radioactive signal within the neocortical gray 
matter (not within white matter or in regions outside of the brain). Only 
uptake of tracer in the neocortical grey matter regions should contribute to 
scan interpretation. 

Off-target binding may be seen in the choroid plexus, striatum, and 
brainstem nuclei. Small foci of noncontiguous tracer uptake may lead to 
false positive interpretation. Interpret scans that have isolated or 
noncontiguous, small foci in any region with caution. Some scans may be 
difficult to interpret due to image noise or motion artifact. For cases where 
there is uncertainty as to the location of neocortical uptake, use co-
registered anatomical imaging to improve localization of uptake. 

POSITIVE [FLORTAUCIPIR F 18 INJECTION] SCAN 

A positive scan shows increased neocortical activity in posterolateral 
temporal (PLT), occipital, or parietal/precuneus region(s), with or without 
frontal activity. Neocortical activity in either hemisphere can contribute to 
identification of the positive pattern. A positive scan supports the presence 
of widely distributed tau neuropathology (B3 tau pathology). See Figure 3 
for examples (the left and right image panels show the same scans in two 
different color scales) [see Warnings and Precautions (5.1)]. 

NEGATIVE [FLORTAUCIPIR F 18 INJECTION] SCAN 

A negative scan shows no increased neocortical activity, or shows increased 
neocortical activity isolated to the mesial temporal, anterolateral temporal, 
and/or frontal regions. See Figure 4 for examples (the left and right image 
panels show the same scans in two different color scales) [see Warnings 
and Precautions (5.1)]. 

18F-flortaucipir—only FDA-approved tau PET agent
Binds 3R/4R paired helical filaments (Alzheimer’s disease)

Poor binding of 3R (Picks) and 4R (PSP, CBD, some FTD)



“Normal” Tau PET
No uptake

or
Frontal only

or
Temporal other than PLT

Abnormal Tau PET
PLT, occipital, and/or 

parietal/precuneus uptake

Courtesy of Derek R. Johnson, MD.



Example 
Variation
OFF-TARGET 
SIGNALING

KEY CONSIDERATIONS

• Most off-target 
binding does not 
impact visual 
interpretation

• Exception: choroid 
plexus uptake vs true 
MTL brain uptake

• Off-target binding is 
more problematic for 
quantification

MTL, medial temporal lobe.
Adapted from Burkett BJ, et al. J Nucl Med. 2024;65(6):829–837. 

Substantia nigra (red rectangle)
Choroid plexus (white arrows)
Muscles of mastication (yellow rectangles)
Extraocular muscles (cyan arrows)

Striatum (orange oval)
Osseous structures including calvarium 
(yellow arrows), occiput (pink arrow) and 
sphenoid bones (green arrows)



Key Considerations Prior to Tau PET
Appropriate Utilization—Per AA and SNMMI Workgroup

Appropriate
Patients presenting with MCI or dementia who are younger than 65 y and in whom AD pathology is suspected 
(Rating 8)

Patients presenting with MCI or dementia syndrome that could be consistent with AD pathology but has atypical 
features (e.g., nonamnestic clinical presentation, rapid or slow progression, etiologically mixed presentation) 
(Rating 7)

To inform the prognosis of patients presenting with MCI due to clinically suspected AD pathology (Rating 7)

To inform the prognosis of patients presenting with dementia due to clinically suspected AD pathology (Rating 7)

To determine eligibility for treatment with an approved amyloid-targeting therapy (Rating 8)

A score of 1–3 is rarely appropriate, of 4–6 is uncertain, and of 7–9 is appropriate

AA, Alzheimer’s Association.
Rabinovici GD, et al. J Nucl Med. 2025;66(Suppl 2):S5–S31.



Key Considerations Prior to Tau PET
Appropriate Utilization—Per AA and SNMMI Workgroup

Uncertain
Patients presenting with MCI or dementia syndrome that is often consistent with AD pathology (amnestic 
presentation) with onset at 65 y or older (Rating 6)

To determine disease severity or track disease progression in patients with an established biomarker-supported 
diagnosis of MCI or dementia due to AD pathology (Rating 4)

Patients presenting with prodromal Lewy body disease or DLB (Rating 4)

Patients with MCI or dementia with recent CSF biomarker results that are conclusive (whether consistent or not 
consistent with underlying AD pathology (Rating 6)

Patients with MCI or dementia with equivocal or inconclusive results on recent CSF biomarkers (Rating 6)

To monitor response among patients who have received an approved amyloid-targeting therapy (Rating 5)

A score of 1–3 is rarely appropriate, of 4–6 is uncertain, and of 7–9 is appropriate

Rabinovici GD, et al. J Nucl Med. 2025;66(Suppl 2):S5–S31.



Key Considerations Prior to Tau PET
Appropriate Utilization—Per AA and SNMMI Workgroup

Rarely Appropriate
Patients who are CU who are not considered to be at increased risk for AD based on age, known APOE4 
genotype, or multigenerational family history (Rating 1)

Patients who are CU but considered to be at increased risk for AD based on age, known APOE4 genotype, or 
multigenerational family history (Rating 1)

Patients with SCD (CU based on objective testing) who are not considered to be at increased risk for AD based on 
age, known APOE4 genotype, or multigenerational family history (Rating 1)

Patients with SCD (CU based on objective testing) who are considered to be at increased risk for AD based on 
age, known APOE4 genotype, or multigenerational family history (Rating 2)

Nonmedical usage (e.g., legal, insurance coverage, or employment screening) (Rating 1)

In lieu of genotyping for suspected autosomal dominant mutation carriers (Rating 1)

A score of 1–3 is rarely appropriate, of 4–6 is uncertain, and of 7–9 is appropriate
CU, cognitively unimpaired; SCD, subjective cognitive decline.
Rabinovici GD, et al. J Nucl Med. 2025;66(Suppl 2):S5–S31.



Imaging Report

Courtesy of Derek R. Johnson, MD. 

NOTE: A negative scan may have uptake in the 
mesial temporal, anterolateral temporal, and/or 
frontal regions.  A positive tau PET scan 
corresponds to distributed neocortical tau 
neurofibrillary tangles on neuropathological 
examination (Braak stage V or VI) and is consistent 
with Alzheimer’s disease. A negative tau PET scan 
does not exclude Alzheimer’s disease pathology and 
neurofibrillary tangles may be present at levels that 
qualify for diagnosis of Alzheimer’s disease. A 
positive scan does not rule out the presence of 
other non-Alzheimer's forms of dementia. 

TECHNIQUE: PET/CT scan was performed of the brain with low dose, non-
contrast CT images for attenuation correction and anatomic localization 
(AC/AL), with imaging beginning at approximately 80 minutes after radiotracer 
injection. 

COMPARISON: [comparison]

INDICATION: Dementia, Alzheimer's disease suspected

FINDINGS 

Mesial temporal regions: [pick list with two options]

• Increased uptake

• No abnormal uptake

Neocortex outside of mesial temporal lobe: [pick list with two options]

• Increased uptake [if positive, describe region(s) of abnormality]

• No abnormal uptake

Significant incidental CT findings: [describe CT findings]

IMPRESSION: [pick list with four options]

• Positive scan with uptake in the mesial temporal lobe and neocortex 

• Positive scan with uptake in the neocortex 

• Negative scan with mesial temporal lobe uptake

• Negative scan without mesial temporal lobe uptake 



Amyloid and Tau PET
Value of the Combination—Biological Staging

Alzheimer’s Association. https://www.alz.org/research/for_researchers/diagnostic-criteria-guidelines.
Ossenkoppele R,  et al. Nat Med. 2022;28(11):2381–2387. 

Initial-stage 
Biomarkers

Early-stage 
Biomarkers

Intermediate-stage 
Biomarkers

Advanced-stage 
Biomarkers

(A) (B) (C) (D)

PET
Amyloid PET Tau PET medial 

temporal region
Tau PET moderate 
neocortical uptake

Tau PET neocortical 
uptake

A+T- A+TMTL+ A+TMOD+ A+THIGH+



Amyloid and Tau PET
Integrated AD Biological and Clinical Staging

Jack CR Jr., et al. Alzheimers Dement. 2024;20(8):5143–5169. 

Stage 0 Clinical 
Stage 1

Clinical 
Stage 2

Clinical 
Stage 3

Clinical 
Stages 4–6

Initial biological stage (A) X 1A 2A 3A 4–6A

Early biological stage (B) X 1B 2B 3B 4–6B

Intermediate biological stage (C) X 1C 2C 3C 4–6C

Advanced biological stage (D) X 1D 2D 3D 4–6D



Amyloid and Tau PET
Integrated AD Biological and Clinical Staging

Jack CR Jr., et al. Alzheimers Dement. 2024;20(8):5143–5169. 

Stage 0 Clinical 
Stage 1

Clinical 
Stage 2

Clinical 
Stage 3

Clinical 
Stages 4–6

Initial biological stage (A) X 1A 2A 3A 4–6A

Early biological stage (B) X 1B 2B 3B 4–6B

Intermediate biological stage (C) X 1C 2C 3C 4–6C

Advanced biological stage (D) X 1D 2D 3D 4–6D



Amyloid and Tau PET
Integrated AD Biological and Clinical Staging

Jack CR Jr., et al. Alzheimers Dement. 2024;20(8):5143–5169. 

Stage 0 Clinical 
Stage 1

Clinical 
Stage 2

Clinical 
Stage 3

Clinical 
Stages 4–6

Initial biological stage (A) X 1A 2A 3A 4–6A

Early biological stage (B) X 1B 2B 3B 4–6B

Intermediate biological stage (C) X 1C 2C 3C 4–6C

Advanced biological stage (D) X 1D 2D 3D 4–6D

“Below Diagonal”
Clinical < biological stage
Increased cognitive reserve
Less comorbidity, less copathology



Amyloid and Tau PET
Integrated AD Biological and Clinical Staging

Jack CR Jr., et al. Alzheimers Dement. 2024;20(8):5143–5169. 

Stage 0 Clinical 
Stage 1

Clinical 
Stage 2

Clinical 
Stage 3

Clinical 
Stages 4–6

Initial biological stage (A) X 1A 2A 3A 4–6A

Early biological stage (B) X 1B 2B 3B 4–6B

Intermediate biological stage (C) X 1C 2C 3C 4–6C

Advanced biological stage (D) X 1D 2D 3D 4–6D

“Above Diagonal” 
Clinical > biological stage

         More comorbidity, copathology
                  Less cognitive reserve

               



Tau PET 
TRAILBLAZER-ALZ Phase 2

Donanemab Trials

Mintun MA, et al. N Engl J Med. 2021;384(18):1691–1704. 

• 257 patients enrolled (of 1,955 
assessed)

• Participants aged 60–85 years 
• Early Alzheimer’s disease (MCI 

or mild dementia)
• Abnormal amyloid PET (≥37 

Centiloids) 
• Abnormal tau PET

• SUVR based low (<1.10) and 
high (>1.46) exclusions 

P=0.04



Sims JR, et al. JAMA. 2023;330(6):512–527. 

• Participants aged 60–85 years 
• Early Alzheimer’s disease (MCI 

or mild dementia)
• Abnormal amyloid PET (≥37 

Centiloids) 
• Abnormal tau PET (categorized 

as low/medium or high)
• Low/med (1.10 ≤ SUVR ≤1.46): 

1,182 participants
• High tau (SUVR >1.46): 554 

participants

Tau PET 
TRAILBLAZER-ALZ Phase 3

Donanemab Trials
P <0.001 P <0.001

P <0.001 P <0.001



Amyloid Tau FDG

Different Tracers for Different Questions

Adapted from Jack CR Jr., et al. Lancet Neurol. 2013;12(2):207–216.



FDG PET Assessment of Neurodegeneration

Courtesy of Brian J. Burkett, MD, MPH, Mayo Clinic Rochester.



FDG PET Assessment of Neurodegeneration

Courtesy of Brian J. Burkett, MD, MPH, Mayo Clinic Rochester.



FDG Utility Is Not Limited to AD

Courtesy of Derek R. Johnson, MD, Mayo Clinic Rochester.



FDG Utility Is Not Limited to AD

PPA, primary progressive aphasia.
Courtesy of Derek R. Johnson, MD, Mayo Clinic Rochester.

AD

Logopenic
PPA

FTD

LATE

Semantic
dementia

DLB



Case 5
• 68-year-old male
• High premorbid 

function
• Subjective memory 

issues
• Clinical diagnosis of 

MCI

KEY CONSIDERATIONS
• Amyloid
• Tau
• Neurodegeneration !

a

Courtesy of Derek R. Johnson, MD.



aa

a

Centiloid 92 (PiB)

BASELINE

a

Centiloid 6.5 (FBP)

18 MONTHS ON
LECANEMAB

Courtesy of Derek R. Johnson, MD.

Case 5
• 68-year-old male
• High premorbid 

function
• Subjective memory 

issues
• Clinical diagnosis of 

MCI

KEY CONSIDERATIONS
• Amyloid
• Tau
• Neurodegeneration 



Case 6
• 72-year-old female
• High premorbid 

function
• Mild dementia
• Language issues

KEY CONSIDERATIONS
• Concordance?
• Are symptoms AD 

driven?

!

FDG PET z-score map Amyloid PET
Centiloid 42 (FBP)

Courtesy of Derek R. Johnson, MD.



Biological > Clinical Stage
Prognostic implications?
Predictive implications?

Therapy candidacy?

Case 6
• 72-year-old female
• High premorbid 

function
• Mild dementia
• Language issues

KEY CONSIDERATIONS
• Concordance?
• Are symptoms AD 

driven?

Courtesy of Derek R. Johnson, MD.



Case 7
• 59-year-old male
• Moderate dementia
• OSA
• Depression

KEY CONSIDERATIONS
• Concordance?
• Are symptoms AD 

driven?

!

FDG PET z-score map Amyloid PET
Centiloid 147 (FBP)

Courtesy of Derek R. Johnson, MD.



Case 7

Courtesy of Derek R. Johnson, MD.

Biological < Clinical
Prognostic implications?
Predictive implications?

Therapy candidacy?

• 59-year-old male
• Moderate dementia
• OSA
• Depression

KEY CONSIDERATIONS
• Concordance?
• Are symptoms AD 

driven?



Case 8
• 84-year-old female
• Mild Dementia
• Slow Progression

KEY CONSIDERATIONS
• Amyloid
• Tau
• Neurodegeneration

Centiloid -17
Hippocampal Volume

1st Percentile

Courtesy of Derek R. Johnson, MD. Nelson PT, et al. Brain. 2019;142(6):1503–1527. 



Case 8
• 84-year-old female
• Mild Dementia
• Slow Progression

KEY CONSIDERATIONS
• Amyloid
• Tau
• Neurodegeneration

Centiloid -17
Hippocampal Volume

1st Percentile

Courtesy of Derek R. Johnson, MD. Nelson PT, et al. Brain. 2019;142(6):1503–1527. 

Limbic-predominant 
age-related TDP-43 

encephalopathy 
(LATE)



Hot Seat 
Review

A. Lewy body dementia

B. AD biological stage A

C. AD biological stage B

D. AD biological stage C/D

E. I do not know

This combination of PET 
findings is most suggestive 
of what diagnosis?

Courtesy of Derek R. Johnson, MD.



ARS Question
This combination of PET findings is most suggestive of what 
diagnosis?

A. Lewy body dementia
B. AD biological stage A
C. AD biological stage B
D. AD biological stage C/D
E. I do not know



Courtesy of Derek R. Johnson, MD.

Hot Seat
Analysis



Hot Seat 
Review 

A. Tau positive

B. Tau negative

C. Inconclusive

D. I do not know

Based on the FDA-
approved criteria, how 
would you interpret this 
PET study?

Courtesy of Derek R. Johnson, MD.



ARS Question
Based on the FDA-approved criteria, how would you interpret this 
PET study?

A. Tau positive
B. Tau negative
C. Inconclusive
D. I do not know



Courtesy of Derek R. Johnson, MD.

Hot Seat
Analysis



Hot Seat 
Review 

A. Frontotemporal dementia

B. LATE

C. Normal pressure 
hydrocephalus (NPH)

D. Vascular dementia

E. I do not know

This FDG PET pattern 
suggests copathology of 
AD and what other 
condition?

Courtesy of Derek R. Johnson, MD.



ARS Question
This FDG PET pattern suggests copathology of AD and what other 
condition?

A. Frontotemporal dementia
B. LATE
C. Normal pressure hydrocephalus (NPH)
D. Vascular dementia
E. I do not know



Courtesy of Derek R. Johnson, MD.

Hot Seat
Analysis



Put information into action! 
Takeaways from this program can be 
implemented into your practice to improve 
patient care.

• Accurately distinguish between standardized uptake value ratios (SUVRs) and Centiloid 
measurements, and utilize Centiloid scaling in clinical practice to assess amyloid PET 
imaging and treatment response

• Demonstrate increased confidence in the appropriate use of FDG-PET in evaluating 
neurodegenerative diseases, including its role in identifying co-pathologies

• Stratify patients by tau burden using PET imaging and apply this information to stage 
disease severity and predict treatment efficacy

• Differentiate between qualitative (visual read) and quantitative (Centiloid-based) 
interpretations of amyloid imaging, and describe how these approaches influence 
clinical decision-making



Claim Credit

QR Code

Scan the QR code to create or log in to an CME 
Outfitters learner account. Complete the necessary 
requirements (e.g., pre-test, post-test, evaluation) and 
then claim your credit.*

Thank you for your participation!

*To receive credit, participants must register an account and apply for credit within 10 days of 
the live activity. For questions or technical difficulties, please contact info@cmeoutfitters.com. 
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ON THE HOT SEAT
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in Early Alzheimer's Disease


