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Lessons Learned At The Interface
Of Medicine And Psychiatry

The Psychiatric Consultation Service at Massachusetts General
Hospital sees medical and surgical inpatients with comorbid
psychiatric symptoms and conditions. During their twice-weekly
rounds, Dr Stern and other members of the Consultation Service
discuss diagnosis and management of hospitalized patients with
complex medical or surgical problems who also demonstrate
psychiatric symptoms or conditions. These discussions have given
rise to rounds reports that will prove useful for clinicians practicing
at the interface of medicine and psychiatry.
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cognitive impairment (MCI)? Have you wondered
whether MCI invariably leads to Alzheimer’s
disease (AD)? Would you like to understand the role
that new treatments (eg, monoclonal antibodies) might
play in slowing or halting the progression to more
severe cognitive impairment? If you have, the following
case vignette and discussion should prove useful.

| | ave you puzzled over how to screen for mild

CASE VIGNETTE

Ms B, a 76-year-old retired teacher, presents to her
annual wellness examination accompanied by her adult
daughter with concerns about her memory. She shares that
her adult children have told her that she repeats questions
during conversations and that she has trouble remembering
dates. Recently, she was taken by surprise when her son
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and his family showed up at her door for a planned visit.

Ms B’s daughter shares that she has noticed increasing
forgetfulness in her mom; for example, when the family
was recently together for Thanksgiving, Ms B went out to
the grocery store for some last-minute items and came back
without most of them, having forgotten that she had written
a list and carried it in her purse. Ms B’s daughter has taken
on more of the planning, organizing, and meal preparation
for family holidays over the past several years, but this year
she noticed that her mother seemed to have more trouble
following a familiar recipe for pumpkin pie. She and her 2
other siblings are concerned that their mother seemed more
irritable when the family engaged in their usual holiday
banter about current political issues. She also worries that
her mother has not been getting out of the house as much
to socialize or attend church groups, citing low energy

and lack of interest over the past few years. Ms B reports
feeling low at times but enjoys spending time with her
grandchildren and going out to eat with friends, although
she has been doing this a bit less due to some difficulty
following conversations. She denies feeling overly anxious,
but she is starting to feel more concerned about her memory,
and she has started to feel like her children are quizzing her
on her daily activities when they call to check on her. She
lives alone, grocery shops for herself, drives, manages her
appointments and medications, and prepares her meals.
She denies recent motor vehicle accidents or getting lost
driving to familiar places. She describes her diet as generally
healthy, although she has relied more on frozen dinners for
the past few years. She denies recent weight loss, and her
body mass index (BMI) is stable at 27 kg/m?. She reports
sleeping approximately 7 hours/night and feeling rested
when she wakes up. Her daughter and granddaughters spent
the night recently, and they did not notice any snoring.
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Clinical Points

. Screening for MCl in a primary care setting can
identify patients at risk for AD and provide the timely
opportunity to educate, mitigate risk, offer potential
treatment, and help patients and families plan for the
future.

«  Monoclonal antibodies have shown some promise for
slowing cognitive decline and adverse brain changes
in MCI and early AD, though risks and anticipated
benefits will be important to consider with patients.

- In early AD, affective behavioral and psychological
symptoms are common, and several algorithm-based
treatment methods have been published.

- Geriatric psychiatrists and neurologists can be
instrumental in supporting the diagnosis and treatment
of neurocognitive disorders and their related
symptoms.

Ms B is a former smoker and faithfully takes a low-
dose statin for hyperlipidemia diagnosed in her 50s. She
has never used illicit drugs or alcohol to excess. She is not
currently taking medication for mood or anxiety, although
she was prescribed sertraline in her 40s for anxiety and
depression. Her physician administers screening tests for
depression, anxiety, and cognition. She scores a 5 on the
Geriatric Depression Scale (= 5 suggests depression),!

9 on the Geriatric Anxiety Scale (7-9 suggest mild
anxiety),? and 24/30 on the Montreal Cognitive
Assessment (MoCA),® with deficits in naming, fluency,
delayed recall, and orientation (to the day of the week).

Ms B’s physician explains that given her education
and prior occupation, her cognitive screening score
is lower than he would have expected, and he is
concerned that she has something called MCI. Ms
B and her daughter look at each other and ask,

“What does this mean, and what should we do?”

DISCUSSION

What Is MCI?

According to the DSM-5, MCI is synonymous
with “mild neurocognitive disorder.” It is defined
by evidence of modest cognitive decline in 1 or
more cognitive domains that does not interfere with
independence in everyday activities. MCI is a broad
term that defines a clinical state; it is not specific
to any underlying condition. Medical illnesses,
including reversible etiologies or neurodegenerative
processes, may account for cognitive decline. The
most common neurodegenerative processes associated
with MCI are AD, a-synuclein diseases (including
Parkinson’s disease and dementia with Lewy bodies),
and early stages of frontotemporal dementia as well
as cerebrovascular disease, including strokes and
small vessel ischemic disease. Each process may have
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unique clinical signs, neuroimaging and cerebrospinal
fluid (CSF) findings, and a distinct clinical timeline.

How Might a Primary Care Clinician
Diagnose MCI?

Cognitive decline is often brought to the attention of
the primary care clinician (PCC) by patients and their
families who have noticed an apparent decline in the
patient’s cognition. Many individuals wonder whether their
cognitive decline is a normal part of aging. The challenge
to the clinician is establishing meaningfulness or value
in diagnostics while providing sufficient perspective to
alleviate unnecessary patient and family concerns. This
might be accomplished at a Medicare annual wellness
visit. Indeed, the rate of dementia diagnoses increases with
annual wellness visit utilization for this purpose.* However,
the many competing priorities at this visit, from cancer
screenings to vaccines and other geriatric screenings as
well as the nuances and sensitivities of patient and family
concerns surrounding cognitive impairment, may warrant
a dedicated memory evaluation at a follow-up visit.

Given the impact of MCI on multiple clinical
domains, several guidelines for diagnosing MCI can be
applied. A meta-analysis of many of these guidelines
is referenced.® Guidelines from the National Institute
on Aging, the Alzheimer’s Association, the American
Psychiatric Association, and the American Academy of
Neurology include diagnostic recommendations that
involve a combination of history taking with the patient
and close associates along with careful consideration
of contributing comorbidities or conditions that
may contribute to cognitive decline (eg, depression,
medication-induced cognitive deficits, vitamin B ,
deficiency, hypothyroidism, sleep disturbances). Formal
neuropsychological testing, a physical examination, blood
testing for metabolic derangements, brain magnetic
resonance imaging (MRI), and CSF biomarker testing (eg,
-amyloid and phosphorylated tau biomarkers of AD) are
recommended to varying extents in consensus guidelines.

A practical approach in the primary care setting should
include history taking with the patient and their family
or close associates, including a review of challenges in
activities of daily living (ADLs), a physical and neurologic
examination, cognitive screening, consideration of
possible medical contributions to the cognitive decline,
blood testing for metabolic derangement, and a non-
contrast brain MRI given sufficient clinical concerns.
Outside referral for neuropsychological testing is not
always practical; however, it is often extremely helpful in
identifying strengths and weaknesses in various domains
of cognitive functioning, which assist in diagnosis,
treatment planning, and developing targeted coping
strategies. Referral to a neurologist is prudent when gait,
movement, significant speech or language, or visuospatial
difficulties complicate the patient’s presentation. Too
often, memory disorder specialists are unavailable in
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communities, leaving the PCC with greater responsibility
for diagnosing and treating cognitive decline related

to neurodegenerative disease. In this setting, practical
considerations, such as the utility of MRI brain imaging
only when clinical uncertainty is present (such as in early
disease or rapidly progressive disease) may be warranted.
As detailed below, emphasis on ADLs, and instrumental
ADLs (IADLs) alongside abbreviated cognitive testing
may provide meaningful documentation as a baseline for
follow-up appointments and aid the PCC in distinguishing
disease severity and need for resource support.

The MoCA is a 10 to 15—minute cognitive screening
tool that assesses cognition across several cognitive
domains, including perceptual-motor function, language,
executive function, complex attention, and encoding and
retrieval of information. Developed to help physicians
differentiate MCI from normal cognitive aging, the MoCA
provides excellent value in screening for MCI when used
in the proper setting. Overall scores <26 out of a possible
30 suggest MCI or dementia, although a recent systematic
review and meta-analysis suggested a cutoff of 23 as
more helpful in limiting false positive results.® In a recent
guide to dementia screening tools, Molnar et al” provided
rationale and criteria for test selection based on US
Preventative Task Force recommendations® that excluded
tests that charge for use, training, and/or resources to
apply the test (eg, Mini Mental State Examination® or
MoCA, which charges for clinical certification), avoidance
of tests with challenges to scoring, and ensuring the
test challenges short-term memory. The tests meeting
these criteria include the Memory Impairment Screen,'°
the Informant Questionnaire on Cognitive Decline in
the Elderly (26 or 12 item versions),!! the Saint Louis
University Mental Status Examination,'? the Mini-Cog,'?
the Lawton Instrumental Activities of Daily Living
(IADL),' the Washington University Dementia Screening
Test (AD8),'® and the Functional Activities Questionnaire
(FAQ).'¢ Of these, the tests that take less than 5 minutes
include the Mini-Cog, Lawton IADL, AD8, and FAQ.

How Does MCI Compare to Dementia?

A key characteristic that distinguishes MCI
from dementia is that individuals with MCI remain
independent with basic ADLs and IADLs. These activities
may take the patient more time and effort, but they
are able to do them. Excellent resources for reviewing
and documenting basic and instrumental ADLs are
available.!”’® While an individual with MCI would not
require significant assistance, they may have developed
lifestyle adaptations to help them remain independent.
For example, compared to earlier in life, an individual
may rely more on lists to remind oneself of daily routines.
Frequently, patients with MCI develop social impairments,
and many individuals also have mood symptoms. These
mood symptoms are sometimes recognized as prodromes
for dementia, but more studies are needed to validate this.

In contrast, individuals with dementia—also known
as major neurocognitive disorder—demonstrate
significant cognitive decline in 1 or more cognitive
domains and require some assistance in everyday
activities. Dementia is classified as mild, moderate,
or severe, depending on the type and amount of
assistance needed. In mild dementia, a person requires
assistance with 1 or more IADLs (eg, managing
finances, shopping for groceries, or preparing meals).
In moderate dementia, a person requires assistance
with 1 or more basic ADLs (eg, bathing, dressing, or
toileting). In severe dementia, an individual is wholly
dependent regarding ADLs. AD is the most common
cause of dementia, present in 60%—80% of all cases.

Does Having MCI Mean
That the Patient Will Develop AD?

When a patient is diagnosed with the syndrome
of MCI, the differential diagnosis is broad, including
many reversible causes. Examples include affective
symptom exacerbations (previously referred to as
pseudodementia), underlying metabolic changes, or
other medical etiologies. MCI may also progress to a
non-Alzheimer’s dementia. Still, not all individuals
with MCI develop dementia. One meta-analysis found
MCI to dementia conversion rates between 10.2% and
33.6% (median 19%) over 1 year of follow-up, with
higher conversion rates noted in clinics compared to
community-based samples.! However, MCI increases
a person’s lifetime risk of dementia even if it resolves,
suggesting that diagnosis of MCI at any time may
have prognostic value.?® Recent estimates suggest that
approximately 22% of US adults over age 65 years
are living with MCI,?!-?® and recent imaging studies
estimate that roughly half of these individuals have
biomarker evidence of Alzheimer’s-related brain
changes.?* Overall, one-third of individuals with MCI
due to AD progress to dementia within 5 years.

AD (in contrast to Alzheimer’s-type MCI or dementia)
is definitively diagnosed by histologic examination of
brain pathology (with evidence of cerebral neurofibrillary
tangles and amyloid 3 plaques) on postmortem
examination. However, advances in CSF biomarkers
and positron emission tomography (PET) molecular
neuroimaging now provide tools for diagnosis during
life, with accuracy approaching histologic examination.
From these biomarker studies, we have learned that it is
not uncommon for a patient to harbor the amyloid and
tau biological features of AD for many years (eg, while
displaying minimal or no symptoms). Figure 1 provides
an abbreviated introduction to the amyloid and tau
hypotheses of AD. If a patient presents with symptoms of
dementia and diagnostic testing aligns these symptoms
and laboratory or imaging-based findings as consistent
with AD (eg, MoCA scoring, ADL dependence, and CSF
biomarkers consistent with AD), the next steps include
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Figure 1.
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Amyloid and Tau Theories of Alzheimer’s Disease Pathology
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Left: The amyloid theory of Alzheimer’s disease posits that various aberrant processes (including an increase in amyloid precursor protein
production or an increase in B-secretase enzymatic activity) can result in an accumulation of AB proteins that aggregate and form
neurotoxic extracellular plaques.?-?’ Right: The tau propagation theory of Alzheimer’s disease posits that intracellular tau proteins,
normally responsible for stabilizing neuronal microtubules, become abnormally phosphorylated and form paired helical fragments that
aggregate and form intracellular neurofibrillary tangles (NFTs). These NFTs appear to play an essential role in promoting AB-mediated
toxicity, and the progression of NFT burden was recently shown to correlate closely with the progression of clinical symptoms and brain

atrophy in Alzheimer’s disease. 63!

disclosure of the appropriate diagnosis (eg, probable AD)
to the patient and their support system. This anxiety-
provoking and often life-changing disclosure requires

the utmost thoughtfulness and experience. One method
of disclosure, particularly in the context of emerging
biomarker-based testing, includes a 5-step process that
involves (1) determining the appropriateness of testing and
planning ahead for the returning of results to individuals,
(2) providing pretesting education and obtaining consent,
(3) testing, (4) sharing of results with the patient and
their support system, and (5) following up on the patient’s
and caregiver’s well-being.?? This may be practically
challenging given limited access to imaging (eg, amyloid-
PET) or to the lumbar puncture procedure. As new
treatments for AD become accessible, such as monoclonal
antibody—-based treatments, biomarker-based techniques
or alternative blood-based biomarker techniques will by
necessity become more readily available. At present, the
PCC may appreciate fragmentation and inequality in their
patients’ access to biomarker-based diagnostics for AD.

How Can MCI and AD Be Treated?

The current treatment of MCI and AD can be
categorized into the prevention of further cognitive
decline by controlling risk factors, use of cognitive
enhancers, and treatment of behavioral and psychological
symptoms that arise as a result of dementia.

Prevention. It may be helpful to inform patients
diagnosed with MCI that there are potentially modifiable
risk factors that can lead to dementia. Some factors are
less within an individual’s control, such as those linked
with socioeconomic hardships and past experiences.
Modifiable risk factors include hypertension, diabetes,
obesity, smoking, hearing loss, and sedentary lifestyle.
Undiagnosed, but suspected, sleep apnea is worth
considering, given its close relationship with cardiovascular
risk factors of AD. The overlap between cardiovascular
risk factors and AD is so great that the burden of mixed
dementia, which denotes contributions of both vascular
disease and AD-specific pathology to cognitive decline,
is estimated to apply to the majority of dementia cases,
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particularly among the very old.® Other risk factors
include unstable or inadequately treated depression,
alcohol use, poor air quality, and social isolation.?*

Most, if not all, of these risk factors can be mitigated
within the PCC setting. For instance, screening for hearing
loss results in increased utilization of hearing aids, and use
of hearing aids in individuals with MCI leads to reduced
progression to dementia (based on the annual rate of
change of the Clinical Dementia Rating Scale, hazard ratio
of 0.73, with 95% confidence intervals of 0.61 and 0.89%%).

Since patients with MCI due to AD (with biomarkers)
often progress to dementia, practical and meaningful
steps toward modifying any of these risk factors may be
considered secondary prevention for dementia. In the
context of a specific dementia etiology, patients are not
immune to other causes of dementia or compounding
factors (eg, vascular disease) that could increase
cognitive decline. Further, strong social supports and
adequate attention to mental health support patient
resilience and prevent the development of behavioral
and psychological symptoms of dementia (BPSD).

Coghnitive enhancers. The primary cognitive
enhancers (donepezil, galantamine, rivastigmine, and
memantine) have been available and studied in AD and
related dementias for over 25 years. Guidelines suggest
that once a patient is diagnosed with AD, regardless of
their staging, donepezil is indicated and should only be
tapered, transitioned to another in-class medication,
or delayed when poorly tolerated.*® The most common
side effect of these medications is gastrointestinal (GI)
distress, which is often short-lasting, but it can make
initiating these oral medications challenging for some
individuals. A transdermal patch form of rivastigmine
(Exelon) and donepezil (Adlarity) are available, which
have proved more tolerable in many individuals. Currently,
insurance coverage of transdermal patches varies, and
1 or more trials of oral acetylcholinesterase inhibitors
with documented intolerance to side effects and/or
with prior authorization may be necessary for drug
initiation and maintenance. Once a patient has reached
the moderate stage of AD, memantine is also indicated.
Both donepezil and memantine can help with BPSD by
delaying their onset.?” Cognitive enhancers can be used
concurrently and may work synergistically.®® There is
also support for the efficacy of donepezil in a-synuclein
diseases.* Rivastigmine is indicated for use in all stages
of dementia in both AD and Parkinson’s dementia.*

BPSD. BPSD describes a constellation of symptoms
that frequently arise in patients with dementia. Common
symptoms include agitation, aggression, yelling out,
irritability, crying, and tearfulness. Some of the most
common and earliest BPSD symptoms are affective (eg,
anxiety and depression). Clinicians should consider
the underlying psychiatric diagnosis that explains the
clinical state, such as major depressive disorder (MDD),
generalized anxiety disorder (GAD), or an adjustment

disorder with anxious or depressive features. Once the
diagnosis is made, it is appropriate to use evidence-based
medications that include selective serotonin receptor
inhibitors (SSRIs). Application of geriatric psychiatry—
based guidelines in prescribing medications (ie, start low,
go slow) is always prudent. Additional caution is advised
when prescribing citalopram. While citalopram is an
effective SSRI, dosing that may be necessary for efficacy
is often above the US Food and Drug Administration
(FDA)-recommended maximal dose of 20 mg/d for
adults over the age of 65, which is linked to onset of
cardiac arrhythmias.*! Caution is also advised when
prescribing venlafaxine, a serotonin-norepinephrine
reuptake inhibitor (SNRI), as this medication leads to
dose-related hypertension,* which can also exacerbate
the risk for vascular dementia. There are also signs and
symptoms of venlafaxine withdrawal after a missed

dose, which can occur more frequently in older adults,
and can be mistaken for an exacerbation of BPSD.

At least half of patients develop BPSD within 10
months of their dementia diagnosis**; expectation
setting through early education of caregivers is
helpful. When BPSD symptoms occur, an algorithm-
based logic (eg, by Chen et al*”) can be combined
with clinical judgment based on knowledge of
the whole patient and their circumstances.

BPSD can be stratified into emergent, urgent, or
nonurgent symptoms. Under emergent circumstances,
one should assume that the patient cannot take oral
medications, and emergency-department—facilitated
intramuscular (IM) olanzapine, haloperidol, or
benzodiazepines may be necessary. (Note: in general,
it is best to avoid use of benzodiazepines, as these can
worsen cognition and increase the risk of falls.**) In
urgent circumstances, where the use of oral medications is
feasible, antipsychotics (such as aripiprazole, quetiapine,
or risperidone) can be helpful. Electroconvulsive
therapy (ECT) may be extremely helpful in resolving
persistent or severe BPSD, although it can be challenging
to initiate in the outpatient setting. Under nonurgent
circumstances, consideration should be given for use
of trazodone, escitalopram, sertraline, or one of the
antipsychotic medications recommended for urgent
situations.?” A bevy of psychopharmacologic options
can be found in the PCC’s toolkit, including some not
listed here. Support from a geriatric psychiatrist can be
helpful for management of more challenging BPSD.

What Are Monoclonal Antibodies,
and How (and when) Might They
Be Used in MCI and Early AD?

Monoclonal antibodies are laboratory-engineered
immunoglobulins that possess a high degree of specificity
for a particular antigen or epitope.*® They are produced
through laboratory-based clonal expansion of plasma
cells specifically designed to produce one type of
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antibody geared toward a therapeutic target. They can
exist in different forms, depending on the engineering
method, with nomenclatures that signify whether their
origin is chimeric, mouse-human recombinant (-ximab),
humanized (-zumab), or fully human (-umab). Monoclonal
antibodies have been successfully applied toward a
broad array of illnesses, including cancer, autoimmune
diseases, and infections.*® They are among the fastest
growing class of therapeutic agents; as of 2022, more
than 80 monoclonal antibodies were approved by the
FDA for clinical use.*” Although monoclonal antibody
therapy has had a profound impact within certain fields
like oncology and immunology, they are relatively novel
agents for the treatment of neurodegenerative diseases.

Are Monoclonal Antibodies
for Treating MCI or AD Available?

Currently, there are 2 FDA-approved monoclonal
antibody—-based therapies aimed at targeting Af} deposits
in MCI or early AD. Aducanumab (Aduhelm), produced
by Biogen, is a human immunoglobulin 1 (IgG1) that
targets aggregated A3, such as neuritic A plaques and
high molecular weight Af3 oligomer forms. It is the first
monoclonal antibody approved for use in AD, with initial
FDA approval in June 2021 through their accelerated
approval pathway.*® The accelerated approval pathway
hinges on surrogate endpoint effects (cerebral amyloid
as a surrogate for cognitive decline) along with high
likelihood of clinical benefit; subsequent results of clinical
trials that find clinical benefit are necessary to sustain
approval. The approval was controversial*’ due to mixed
findings of clinical efficacy. In addition, prominent safety
concerns included frequent, dose-dependent incidences
of cerebral edema and microhemorrhage in drug-
treated individuals® (called amyloid-related imaging
abnormalities [ARIAs]). After a decision by the US Centers
for Medicare and Medicaid Services (CMS) to restrict
coverage of Aduhelm to clinical trials, Biogen has focused
on phase 4 confirmatory trials in individuals with early
AD. The results are expected to be released by 2026.%

The other monoclonal antibody drug that has
received FDA approval is lecanemab (Leqembi), an IgG1
monoclonal antibody developed by Eisai, which binds
to AB-soluble protofibril forms. Following an 18-month,
double-blind phase 3 trial among patients with MCI
(with evidence of cerebral amyloid accumulation) or
early AD, the therapy resulted in remarkably lower levels
of amyloid in the brain and a 27% reduction in the rate
of cognitive decline compared to the placebo group.
Like aducanumab, safety concerns included a risk of
treatment-induced ARIAs, with a particular propensity
for these adverse events in those individuals with a
homozygous ApoE €4 genotype. Subgroup analyses of
the cognitive endpoint ADAS-Cog14 found that men
benefited from the treatment more than women, and
that there was high variability of outcome measures due
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to inadequate sampling from African Americans.
Legembi was approved by the FDA in January
2023%* through their accelerated approval pathway
(similar to Aduhelm, based on surrogate findings
of reduction of cerebral amyloid deposition and
a likelihood of clinical benefit). Appropriate use
recommendations for Leqembi include indications
for MCI and early AD, exclusion of individuals with
MRI evidence of non-AD dementia, and caution
around ApoE &4 carriers due to risk of ARIAs.>®
Another promising amyloid-based monoclonal
antibody in the AD pipeline is Eli Lilly’s donanemab.
In a phase 3 multicenter, double-blind randomized
controlled trial (RCT) of individuals with early
symptomatic AD, donanemab led to significant benefit
over placebo in preventing changes from baseline
on a composite cognitive and functional impairment
scale at 18 months.*® Donanemab has been shown
to reduce the rate of tau neurofibrillary tangle
accumulation in the frontal cortex and other regions®*>”
and has shown similar ARIA phenomena to the other
amyloid monoclonal antibodies described above.
Donanemab is currently under review by the FDA.

How Safe, Tolerable,
and Costly Are Monoclonal Antibodies?
Meta-analyses of various monoclonal antibody
candidates for AD and MCI have revealed that there
is a higher frequency of adverse events (AEs) in the
experimental group compared to placebo.>® The
most notable side effects from monoclonal antibody
injections are vasogenic cerebral edema and cerebral
microhemorrhage, first identified through MRI scans
of individuals receiving bapineuzumab, one of the first
studied amyloid-targeting monoclonal antibodies for
AD. These cerebrovascular side effects, now called
ARIAs, include ARIA-E (vasogenic edema) and ARTIA-H
(microhemorrhage). Notably, there is not a clear
correlation between scan abnormalities and symptoms
related to those findings. For example, in a lecanemab
study, about 20% of people had ARIA imaging findings;
however, less than 3% experienced symptoms. Still,
there were 2 deaths during the clinical trial, and it is
believed that both individuals had vascular conditions
that predisposed them to ARIA-related complications.>
APOE4 genotype is a major risk factor for
radiographic ARIA, as seen by overall rates of
32.6% (9.2% symptomatic) in APOE4 homozygotes,
compared with 10.9% (1.7% symptomatic) in
heterozygotes, and 5.4% (1.4% symptomatic) in
noncarriers in the CLARITY AD (lecanemab) trial.>®
Cerebral macrohemorrhages, though exceedingly rare
overall, occurred far more frequently in individuals
on anticoagulants (up to 3.6% of individuals during
either the double-blinded or open-label phases of
the study). While appropriate use recommendations
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suggest APOE4 genotyping to inform risk-benefit
decision-making, it is worth remembering the high
prevalence of APOE4 carriers in the general population
(20%—25%) with a greater concentration of carriers
among individuals with MCI and AD. Thus, informed
decision-making and continuous monitoring will
be essential to limit drug-related harm.* The PCC’s
office is not necessarily the ideal place to consider
APOE4 screening, considering the gravity of genetic
testing. It may be prudent to partner with local
infusion centers, who will likely support the screening
process and assist with risk-benefit conversations.
Given the high cost of manufacturing relative to
chemical pharmaceutical agents, research expenditure
involved in drug discovery, as well as the rights to deliver
some of the first disease-modifying therapies for a field
that has seen minimal strides over the past decades,
monoclonal antibodies have been linked to steep costs.
When a market launch was first attempted for Aduhelm
in June 2021, the drug was priced at approximately
$56,000 per year, based on a weight-based dosing
regimen for an average weight individual (74 kg).>
After criticism of the drug cost,*® Biogen reduced the
wholesale acquisition cost by 50%, equating to a yearly
cost at the maintenance dose of approximately $28,200.5
This decision was also driven by the potential financial
burden of the therapy on the US health care system, as a
significant portion of AD and MCI patients are enrolled
in Medicare. For Eisai’s Lequembi, CMS decided in July
2023 to provide broad coverage for qualified individuals
enrolled in Medicare. Whether individuals not enrolled,
or not yet enrolled in Medicare will receive coverage
for this treatment remains uncertain at this time.

Are Other Pharmaceuticals
in the AD Pipeline?

As of 2022, there were more than 100 therapeutic
agents under investigation as AD disease-modifying
therapies in various stages of clinical development.®
These include novel/experimental agents as well as those
that are already FDA approved for other indications
(such as diabetes medications, semaglutide and
metformin, and cardiovascular medications, such as
losartan, amlodipine, and atorvastatin). Mechanisms
of action involve epigenetics, inflammation/immune
modulation, metabolism/bioenergetics, neurogenesis,
neurotransmitter receptors, oxidative stress, proteostasis,
synaptic plasticity/neuroprotection, tau targeting,
and the neurovasculature. Among phase 3 disease-
modifying agents, the leading categories are those
targeting oxidative stress, amyloid, synaptic plasticity/
neuroprotection, and metabolism/bioenergetics.

These comprise 10%—30% of the disease-modifying
therapeutics in phase 3 investigations. Many are unique
compounds developed by biotech companies with clinical
trial data set to be announced in the next 2 years.

In addition to disease-modifying therapies, studies
have examined possible cognitive enhancers and
neuropsychiatric symptom attenuators. Although
these treatments are not intended to alter the course
of the disease, they may help to alleviate symptoms,
such as agitation, which is present in up to 70%
of patients with cognitive decline.®* Within these
symptom-based treatments are novel compounds
developed by biotech companies, as well as known
substances, such as caffeine and escitalopram (an SSRI
used to treat depression). Many of these studies are
also expected to be completed in the next 2 years.

Of note, an important feature of studies in the AD drug
pipeline is the targeted study population. Although there is
significant diversity across various phase 1, 2, and 3 study
compounds, most novel disease-modifying therapeutics
in phase 3 involve patients diagnosed at the preclinical
or prodromal/prodromal-mild (MCI) stage. This is
based on the idea that early intervention may provide
the greatest benefit in slowing cognitive decline. In AD,
where brain atrophy is progressive and permanent, early
diagnosis and intervention may be the key to preserving
cognitive function as the illness advances. However,
it is also worth acknowledging that these pre- and
early-stage secondary prevention studies are extremely
difficult given the highly variable and very slow clinical
progression at early stages. In contrast, drugs that target
symptoms are studied in those who are diagnosed with
mild-to-moderate to severe dementia wherein therapies
may confer the greatest benefit because symptoms tend
to be more prominent in the later disease stages.

The landscape of AD drug development continues
to shift as our understanding of AD biology progresses.
Drug discovery in this field is complicated given that
successful studies conducted in animal models do not
yield similar results in human trials. Nonetheless, the
failures of many promising therapeutic candidates over
the years have contributed meaningful data leading
toward more efficacious and less toxic therapies. The next
wave of phase 3 clinical trial data will provide renewed
hope for a field that has been rife with challenges.

What Happened to Ms B,
and What Was Discussed With Her Family?
Ms B’s physician explains to Ms B and her daughter
that MCI is a syndrome characterized by cognitive
problems that appear on testing but do not interfere
significantly with daily functioning. He explains that
cognitive impairment can be caused by several things,
and some cases may improve or remain stable with
treatment. Potentially reversible causes include vitamin
deficiencies, medication side effects, sleep disturbances,
and depression. MCI would be expected to worsen with
time if the underlying cause is a neurodegenerative
process, of which AD is the most common. While
there is no way of knowing definitively whether Ms B’s
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symptoms will progress, he explains that there are several
things she and her family can do to further investigate
her risk, reduce her risk, and prepare for the future.

Looking for potentially reversible causes and modifiable
risk factors, Ms B’s physician orders basic laboratory work
including a complete metabolic panel, complete blood
count, lipid panel, hemoglobin A, , thyroid-stimulating
hormone, and levels of vitamin B ,, folate, and vitamin
D. He refers her for a non-contrast brain MRI to look
for structural abnormalities and to serve as a baseline,
since she has not yet had brain imaging. Given Ms B’s
mild symptoms of depression and anxiety, he discusses
treatment options including restarting sertraline and/
or providing a psychotherapy referral. Finally, he
discusses referral for neuropsychological assessment
and testing. He explains that this would involve a 3- to
5-hour visit with a neuropsychologist specially trained
in comprehensive evaluation of memory and cognition
along with a follow-up visit to review the results. This
testing can help to identify patterns of difficulty that may
suggest a specific underlying condition. Additionally, the
neuropsychologist might suggest ways to address or treat
difficulties found on testing. Ms B becomes tearful at the
mention of AD, and she asks what she can do to reduce her
risk. Her physician encourages her to try and get regular
exercise by doing something she enjoys (ie, walking for
30 minutes on most days), engaging in enjoyable and
mentally stimulating activities, remaining as social as
possible, and eating a healthy Mediterranean-style diet.

Several weeks later, Ms B returns accompanied by her
daughter and signs paperwork for her daughter to receive
information about her health care and to act as her proxy
in the future if needed. Ms B’s laboratory tests returned
within normal limits, except for a mildly elevated low-
density lipoprotein level (101 mg/dL) and a borderline
vitamin B, level (270 pg/mL). Her physician recommends
further laboratory testing for vitamin B, deficiency (with
methylmalonic acid [MMA] and homocysteine levels),
followed by a daily oral vitamin B,, supplement. Ms B
shares that she has joined a gym, and she has started
walking with her neighbor twice weekly. Her physician
applauds her for these positive behavioral changes. Ms B’s
daughter shares that although her mother is still managing
her own medications, grocery shopping, and medical
appointments, she is starting to wonder if she should
start helping more with finances, noting that there was a
problem last year with overpayment of several bills and a
delay in filing taxes. Ms B’s doctor advised that it would be
a good idea to plan for this type of assistance should Ms B’s
difficulties worsen, rather than wait until a crisis arises.

A few months later, Ms B and her daughter return to
review the results of neuropsychological testing and brain
MRI. Testing reveals a multidomain amnestic profile and
MRI shows scattered cortical white matter hyperintensities
expected for age and mild bilateral ventromedial temporal
lobe volume loss. Ms B’s physician shares that these

Weinberg et al

findings are not diagnostic, but they can be seen in AD,
and he reiterates that mitigation of risk with lifestyle
factors and treatment of other conditions remain of
utmost importance. Ms B asks if there are any other

tests that can be done to determine her risk of AD, and
her daughter asks if there are medications approved

for treating her current condition. The physician states
that there are several biomarkers for AD that can be
tested in the spinal fluid and that there may be blood
tests for these biomarkers soon. There is also a brain
scan that can be done with a radioactive tracer to
visualize amyloid in the brain; however, these tests are
not always covered by insurance policies. He explains
that the decision to obtain biomarker testing is one that
should be taken with care given the possibility of positive
biomarkers and subsequent anxiety that may result
combined with the fact that positive biomarkers do not
necessarily mean that progression is inevitable. Regarding
treatment, he discusses the possibility of a cognitive
enhancer, donepezil, should her condition worsen, but
he emphasizes the lack of evidence for benefit in MCI.
For her MCI, he discusses the recent approval of a new
treatment aimed at reducing harmful amyloid plaques and
reducing cognitive decline in MCI with concurrent risks
of dose-dependent brain swelling and/or small bleeds
that may or may not cause symptoms. The doctor shares
that one such drug is now covered by Medicare. He shares
that there are many other medications in research trials
that may provide additional options in the next few years.
He offers to refer Ms B to the local university medical
center where there are several ongoing clinical trials. Ms
B and her daughter express interest in biomarker testing
and medication for MCI, and they accept a referral to a
cognitive-behavioral neurologist at the local university to
learn more and inquire about participating in research.

CONCLUSION

MClI is a syndrome characterized by cognitive
problems that are evident on testing but that do not
significantly interfere with independence in daily life.
MCI may be caused by neurodegenerative disease,
of which AD is the most common. Alternatively, MCI
may be caused by treatable medical conditions and
may improve or remain stable with time. It is difficult
to determine whether MCI is caused by AD, but there
are various tests that can be done to help provide
clues. Management of MCI has largely focused on
cardiovascular risk reduction and lifestyle interventions.
Until recently, there were no medications to modify
the progression from MCI to AD to treat MCI due to
AD, but there is a large amount of ongoing research
in this area, and 2 monoclonal antibody medications,
aducanumab and lecanumab, have been approved by the
FDA for treatment of MCI in recent years, and a third,
donanemab, is currently under review by the FDA.
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