Case Study: Marcie

Case Study: Marcie

68-year-old White female, referred to a specialty memory clinic and is accompanied by her daughter

Chief complaint: “forgetfulness”

History of present lliness:

+ Mild memory impairment, word-finding difficulty, and some struggles with keeping track of her daily activities (per daughter].
+ Decreased interest in social activities which she blames on new-anset sleep difficulties

+ Drives daily with no traffic accidents or tickets in past two years

Past medical history:

+ Hypercholesterolemia treated with atorvastatin; vitamin D deficiency; hypertension managed with lisinopril
+ Hospitalized only for childbirth, denies any history of trauma, seizures, or other neurologic disorders

Social history:

+ Denies smoking, alcohol, or drug misuse

+ 14 years of formal education

« Voluntary retirement 6 months ago after 40 years as an administrative assistant

Family history:

+ Marcie’s mother was diagnosed with dementia, not otherwise specified at age 77, and her older sister was diagnosed with AD at age 74

Over 70 Genes or Loci Contributing to AD Have Been Identified in Non-
Hispanic White Individuals, but Many Fewer in Other Ethnic Groups!

Neuropsychological testing:

o Deficits in memory, language, visuospatial skills, and executive function.

«  Mini-Mental State Examination (MMSE) score: 23 out of 30, with points subtracted for errors in orientation,
memory and calculations

Lab tests:

* Complete blood count, comprehensive metabolic panel, thyroid function tests, vitamin B12, and folate
levels are all within normal limits

Imaging:

*  MRI: mild generalized cortical atrophy, mild periventricular white matter changes,
and mild-to-moderate hippocampal atrophy

Arguments for and Against ApoE Genotyping As Part of
AD Diagnosis
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Discussion: Lifestyle Factors and AD Risk

Although ApotE testing is not supported by guidelines, the question of personal
versus clinical utility clouds this issue. Would you order ApoE testing for your
patients if they have well-reasoned arguments for requesting it?

A. No, because it is not supported by guidelines

B. No, because | do not believe patients understand the impact of genetic
testing on their financial and family lives

C. Yes, | believe in shared decision making and if they have considered the
risks and benefits of testing, | would order it

D. Maybe, | am not comfortable ordering the test, but would advise them to
use direct-to-consumer testing and we would discuss the results

Modifying 12 Risk Factors Associated With Dementia May
Prevent or Delay Up to 40% Of Dementias!

« Suppose Marcie is an ApoE4/E4 carrier. She has a family history of AD
and is symptomatic. What advice do you offer her to slow the
progression of AD? (LO1, LO3)

« Since she is already symptomatic, is it too late?

Healthy Lifestyle Practices Slow Cognitive Decline,
Evenin ApoE4 Carriers
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+ 10-year population-based, prospective study

Nearly 30,000 adults aged 60 or older with normal cognition

Investigated the association between 6 healthy lifestyle practices and cognitive decline
Regardless of ApoE status, following 2 or more healthy lifestyle guidelines was associated with a
slower cognitive decline

Diet had the strongest effect, followed by cognitive activity, physical exercise, and social contact
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Q1. Alzheimer’s disease is multifactorial and polygenic

Which of the following statements regarding Alzheimer’s disease
inheritance is correct?

A. Most early-onset Alzheimer’s disease is explained by autosomal
dominant deterministic genes.

B. Most late-onset Alzheimer’s disease is caused by dominantly inherited
genetic mutations in the amyloid pathway.

C. Most cases of Alzheimer's disease occur sporadically rather than
through dominant inheritance, regardless of the age of onset.

o

The heritability of late-onset Alzheimer’s disease is estimated to be
around 30%.

The correct answer is:
C: Most cases of Alzheimer's disease occur sporadically rather than
through dominant inheritance, regardless of the age of onset.

Alzheimer's disease is a complex and multifactorial neurodegenerative disorder that
affects millions of people worldwide. The exact cause of Alzheimer's disease is not yet
fully understood, but genetic and environmental factors are known to play important
roles in its development.’?

The vast majority of Alzheimer's cases are sporadic and of late-onset (after the age of
60 to 65). Dominantly inherited mutations in the amyloid pathway account for less
than 1% of Alzheimer's disease cases. These cases usually present before the age of 60
to 65.!

Late-onset Alzheimer's disease (LOAD) heritability is high, ranging from 58 to 79%.
While LOAD etiology is multifactorial and driven by a combination of genetic and
environmental factors, numerous genes have been implicated in contributing to LOAD.3

ApoE2 (decreases risk), ApoE4 (increases risk), and ApoE3, which is frequently used as
a reference, are the most common ApoE alleles.* Over 38 other AD-risk/protective
genes have been identified.®
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Learner will be asked to read the scenario and respond to the polling question
before viewing the video clip of the expert presenting the following few slides

Scenario 1

Alzheimer’s Disease Risk is Multifactorial

Genetic factors'? Environmental factors®

« ApocE ¢ Air pollution
. TREM2 Toxic AB peptides B Geographic location

* Heawy metal exposure
* APP, PS1, P52 Neurofibrillary tangles + Occupation

* Other genes Traumatic brain injury

Neuronal loss

Demographic factors?

Lifestyle factors
et o * Age (age-specific AD

*  Alcohol misuse

Alzheimer’s disease

3

+ Physical inactivity i prevalence)

+  Lack of cognitive Age 55’74: 5.3%

activity Other: ) Age 75-85:13.8%

«  Poor diet = Infections = > age 85: 34.6%
= Immune system * Gender: Females higher risk
* Comorbid conditions * Ethnicity and race
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Points to Consider When Communicating Genetic Risk
to Patients
+ Use plain language instead of medical jargon

Use absolute risks to present data, not relative risks
Present data using frequencies, not percentages

« Use visual aids to present quantitative risks, with the pictograph icon array
as an especially valuable graphical too

* Pay attention to time intervals when presenting rsk, for example, lifetime
risk vs. five-year risk

+ Avoid giving unnecessary details that cloud decision-making

* Be aware that the order information is presented can affect risk
perceptions

« Consider making a summary table for risks and benefits

« Recognize that comparative risk information (e.g., what the average
person’s risk is) is persuasive and not just informative

* Recognize that many patients lack the health literacy and numeracy skills
required to fully grasp risk information

Acknowledge that cognitive biases influence test findings interpretation

Fagerlin A et al./ Natf Cancer (nst. 2011;103(19}:1436-43; Langols CM et al. Alzheimer's Dement. 2019:5:705-716;

Amyloid Deposition Correlates With Age, Risk of
Dementia, and ApoE4 Status

Liz, 58, is a self-proclaimed anti-aging warrior who is passionate about researching anti-aging medical options, At a recent medical
appointment, Liz expressed her concerns about brain fog, which she admits is most likely due to hormonal changes and
environmental stressors. Seeking answers, Liz decided to participate in a clinical trial focused on investigating amyloid in the brains
of cognitively healthy people.

The clinical trial was prematurely terminated due to production issues with the radiotracer. The participants were initially not
informed of the results, Liz has since learned that her amyloid PET scan was positive.

Liz's matemal grandmother was diagnosed with dementia, and Liz has become increasingly concerned about her awn risk of
developing AD. She requests a "full workup” to assess her overall risk and explore potential preventative options. Liz has no
biological children and is concerned about who wil care for her if she develops AD later in life.

Polling Question
As part of a “full workup,” would you order ApoE genotype testing in this case?

A Yes, because her ApoE genotype would help determine her risk of developing AD in the future

B Yes, because Apot genotyping is recommended for people with positive amyloid-PET scans, regardless of symptoms
€. Mo, because Liz is asymptomatic and does not meet ApoE genotype testing guidelines

D. No, because knowing ApoE genotyping results may cause psychological harm
2
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Studies Indicate Minimal Psychological Distress After
Receiving ApoE and Amyloid Test Results

Risk of MCl or dementia varies with the amount of amyloid

* The risk of MC| or dementia over 5 years in cognitively healthy older
adults (mean age = 72): 5% if negative amyloid PET vs 25% if positive!

« Reaching an amyloid tipping point (SUVR 1.2) is strongly correlated
(P < 0.0001) with the age of AD symptom onset?
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Leaner will be asked to read the scenario and respond to the polling question
before viewing the video clip of the expert presenting the following feus slides

Scenario 2

=
62% of adults aged 65 to 85 understood that Amylald positivity disclosure (n=105) was
elevated amyleid conferred an increased but associated with non-clinically significant
uncertain risk of developing AD* psychalogical changes?
. /

REVEAL and SOKRATES |l clinical trial results
support the premise that disclosing ApoE results
to cognitively unimpaired adults does not cause
adverse psychological outcomes™*

Disclosing ApoE results ta patients with MCl did
not increase anxiety or depression and may
provide psychological benefits®

\

than amang ApoE4 carriers,
haloy

JANSA Wetw Open. 2023562250821, 3, Largent Ed el al J Aleheimers Dis.
sen KD et al. Alzheimers Dement 4 ) 2020:6:12002; 6 Largent EAet al |

1026;
20218153004,

DRAFT - UNEDITED

Jack, 2 68-year.ald lawyer, was referted to the memory disorders cinc due to cancerns about his cognitive function. He reponts
expiriencing difficulties siich as missing appointments, forgetting names in conversations, and misplacing items. Initially, Jack
attributed these symptoms to normal aging but realized that even with careful note-taking, he h ed several impartant
appointments, including a meeting with a significant client. Jack lives alone and manages his household without assistance.

During a recent meeting, Jack repeatedy asked the same question to the diient without recagnizing his repetition, This pattern
raised concerns among Jack's law partners, who informed him that he could only take on new clens once he underwent a medical
evaluation.

Jacks PCP ordered an MR and neuropsychologc testing which revesled amnestic mild cognitive impairment (MC). Conseauently
Jack was referred to the memary disorders clinic for a comprehensive evaluation. Jack is eager to receive treatment promptly as he
aims to continue warking as a lawyer well int his 70s.

Polling:

Wold knowing Jack's Apof genotype affect your recommendations regarding trestment with an ant-amyloid monodona
antib

A Yes‘ if Jack is an ApoEd carrier, he would not be a candidate for therapy because the risks would outweigh the potential benefits
B. Possibly; it depends on how many ApoE4 alleles he carries
€. No; | would start treatment regardless of Jack's ApoE4 carrier status, but | would monitor him closely
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Using Biomarkers to Determine Eligibility for Amyloid-
Reducing Monoclonal Antibodies

ARIA Describes a Spectrum of MRI Findings Observed in Patients Receiving
Anti-amyloid Monoclonal Antibodies to Treat MCI and Early AD!

Clinical phenotype:
= 6 million people with AD
+ 15 million people with MCI

If indicative of
MCl or early AD

reducing monoclonal antibodies: or kel have an amylold burden

* 3 million people with mild AD

+ 15 million people with MCI Amyloid PET

have an amyloid burden
If proof of amyloid burden

Meet FDA eligibility for amyloid-
reducing monoclonal antibodies

Flaming WK <1 3l JAMA Health Farum, 2620; 12201348,
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Learner will be asked 1o read the scenario and respond to the polling question
before viewing the wideo clip of the expert presenting the following fevs lides

Scenario 3

= 3 million people with MCI likely

ARIA-E
* Edema and effusion superficial siderosis and microhemarrhages
+ Factors increasing ARIA-E risk Factors increasing ARIA-H risk

~ Dose

Age

~ Initial treatment period
Cerebrovascular disease?

~ ApoEd4 carrier status
~ 4 or more microhemaorrhages at baseline?
ARIA Symptoms:
Headaches, loss of coordination, dizziness, visual disturbances, nausea, seizures, disorientation, vomiting, fatigue®
Most ARIA events are asymptomatic (74%)

ARIA Risl
Individuals who are homozygous ApoE4 genotype are at greater risk of ARIA-E occurrence and may have a
higher likelihood for ARIA-E recurrence, ARIA-E severity, and ARIA-E-related serious adverse events.®
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Using A Stepwise Approach to AD Diagnosis
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lan,sge 72 is accompanied by her daughter Lesh and sonnaw Mi
es having any physical or mental concerns, Leah discieses that J;
Sibstantil fivandiallowses. This penaor s highly ot Ja

for evaluation following referral by her PCR Jan appears
. a retired bookkeeper, has Fallen victim to scams twice in
raising concerns nitive function

s duting the
; resulting in
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Jan appears disheveled and has lost about 20 pounds, She was involved in an auto accident last menth, resulting in the total loss of her car
Leah also reveals that Jan has been having memory problems. She frequently forgets the names of her friends and distant relatives. Jan struggles to find the right
words in conversations. This has had a significant impact on Jan's sotial life 25 well. She has been declining invitations to sorial events, stating  preference for
staying home,

One particularly memarable incident cccurred during a recent visit when Laah brought her two young dughters, ages & and 10. While Lesh ran some errand:
the girls were left in Jan's care. ‘When Leah returned, she found her daughters standing outside on the front stoop. The girls tiaimes that their grandmather had
tten they were there and had unintentionally locked them out.

Complete blacd count, comprehensive metaholic panel, thyraid function tests, witamin 812, and folate levals: all normal
MRI: mild generalized <ostical atrophy, mild periventricu ar white matter changes, and mild-to-moderate hippocampal atrophy.

Neuropsychalogital testing: Wini-Mental State Examination (WM SE] sare: 22 out of 30, with paints subtracted far errars in memory, recall, construction, and
calculations

CSF Amyloid beta 42 (A42): 550 pg/ml

lling
Since Jan may be 3 candidate for treatment with an ant-amyloid monocional antibady, how Would you approach ADOE genotype testing for ARIA risk
suatification?

Arrss s decklonaleapacey o prosd conrrt forwetng
5 Jon is coitively impzired
Crdr Apof genatype testing for Jan, tis not d in the cantex of

prior ta starting treatmant
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A Clinician Has a Clinical and Ethical Responsibility to Accurately
Assess the Decision-Making Capacity of a Patient!

AD Diagno

is Typically Made 2-3 Years After Symptom Onset’?

* Symptoms . Age * Evaluate * AP or TAU CSF * IWG eriteria
invalve 2 « Family histary comorbidities + Amylaid PET
cognitive « History of head * Review scan
domains oy medication « Plasma
* Evidence of a C Ehreiren * B12, TSH, MRI amyloid
\:r:i:::mal oo * MR, if * ApoE4
\nformation risk factors
+ Informant;
IQCODE, ADS,
AQ, GPCOG,
annsire; ADS, Ascertain Dementia & tom Informant Quastionnaire; MMSE,

1QEGDE, The Infor

/&0t Instrument; GPCOG, General Pr
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Learner will be asked to read the scenario and respond to the polling question
before viewing the video clip of the expert presenting the following few slides

Scenario 4
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‘ Capacity’

N A person’s ability to make a particular decision at a specific time or in a specific
situation

* Four decision-making abilities needed for capacity: understanding, appreciation,
reasoning, and expressing a choice

Clinicians familiar with a patient can make a capacity assessment

According to law, all adults have capacity unless there is evidence to the contrary

Capacity is required for valid informed consent

= Adurable power of attorney for healthcare designates a person (agent, proxy), to

make health care decisions when a person with dementia can no longer do so?
Competency:?
* Legal capacity determined in court
* Varies by country

539; 2. Legal and Financial Planning for People with Dementia, NIH, National |
aitfegah ancfnancilplanning peopl-azneimers Fiakovs Pt
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Modifying These Risk Factors May Delay or Prevent Up to
40% of Dementias

Mike, age 58, is considering using a direct-to-consumer (DTC) test to learn about his ApoE genotype. However, he is concerned
about the potential implicatians for his jab, life insurance, long-term care insurance, and the risk of develaping AD in the future.
Mike waorks for a local family-owned auta repair business with 10 employees.

Mike is adopted and dees not have access te his birth family's medical records.

Mike is athletic and cognitively and physically healthy. He is a strong advacate for making healthy lifestyle choices to prevent

disease. Mike does not smoke, occasionally drinks beer, and maintains a healthy weight. His blood pressure is 135/80.

Labs: low-density lipoprotein {LDL) cholesterel: 140 mg/dL; total cholesteral: 220 mg/dL; high-density lipoprotein (HDL)
cholesterol: 45 mg/dL

polling

How would you counsel Mike regarding the implications of these genetic test results?

A 1f DTC testing reveals an ApoE4 homozygous genotype, Mike would no longer be a candidate for AD prevention trials

8. Before making any major decisions regarding insurance or health care, DTC ApoE genotyping results should be confirmed by
certified lab

€. Mike should continue to make healthy lifestyle choices, although there is no evidence they are helpful at his age.

0. Mike's job is protected through the Genetic Information Nondiserimination ACT (GINA)
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Counseling Patients Not Well Represented in Clinical
Studies Is a Challenge

Each risk factor and their population attributable fraction of
the 40% of dementias that may be prevented or delayed

@ it O
inactivity
Depression e Diabetes o

Hearing loss °
Traumatic

brain injury
Hypertension °

Alcohol (>21

units/week)
Less. . Social B _
e @ e @ W o ~-Q
Early Life Midlife | Later life

Livingston G et al. Lance

“One of the major factors limiting progress is
that most genetic data have been obtained
from non-Hispanic White individuals in
Europe and North America, preventing the
development of personalized approaches to

”

AD in individuals of other ethnicities.

Reitz C_ et al, ot Rev Nearol. 2023;19:261-277.
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