Alzheimer’s

&

Dementia

== Y Alzheimer’s & Dementia: Diagnosis, Assessment & Disease Monitoring 1 (2015) 358-367
ELSEVIER

Neuroimaging

Clinical use of amyloid-positron emission tomography neuroimaging:
Practical and bioethical considerations

Michael M. Witte™*, Norman L. Foster”, Adam S. Fleisher’, Monique M. Williams®*,
Kimberly Quaidf, Michael Wasserman®, Gail Hunt", J. Scott Roberts', Gil D. Rabinovici/,
James L. Levenson®, Ann Marie Hake™', Craig A. Hunter”, Luann E. Van Campen®,
Michael J. Pontecorvo™, Helen M. Hochstetler”, Linda B. Tabas”, Paula T. Trzepacz™'

“Lilly Research Laboratories, Eli Lilly and Company, Indianapolis, IN, USA
bCenter for Alzheimer’s Care, Imaging and Research, Department of Neurology, The Brain Institute, University of Utah, Salt Lake City, UT, USA
“Banner Alzheimer’s Institute, Phoenix, AZ, USA
9IPC The Hospitalist Company, Inc., St. Louis, MO, USA
“VITAS Innovative Hospice, St. Louis, MO, USA
TIndiana University Center for Bioethics, Indianapolis, IN, USA
Division of Geriatric Medicine, University of Colorado Denver School of Medicine, Aurora, CO, USA
"National Alliance for Caregiving, Bethesda, MD, USA
‘Department of Health Behavior and Health Education, University of Michigan School of Public Health, Ann Arbor, MI, USA
IMemory & Aging Center, Department of Neurology, University of California San Francisco, San Francisco, CA, USA
kXDepartment of Psychiatry, Virginia Commonwealth University School of Medicine, Richmond, VA, USA
!Indiana University School of Medicine, Indianapolis, IN, USA
"Avid Radiopharmaceuticals, Philadelphia, PA, USA

Abstract Until recently, estimation of B-amyloid plaque density as a key element for identifying Alz-
heimer’s disease (AD) pathology as the cause of cognitive impairment was only possible at autopsy.
Now with amyloid-positron emission tomography (amyloid-PET) neuroimaging, this AD hallmark
can be detected antemortem. Practitioners and patients need to better understand potential diagnostic
benefits and limitations of amyloid-PET and the complex practical, ethical, and social implications
surrounding this new technology. To complement the practical considerations, Eli Lilly and Company
sponsored a Bioethics Advisory Board to discuss ethical issues that might arise from clinical use of
amyloid-PET neuroimaging with patients being evaluated for causes of cognitive decline. To best
address the multifaceted issues associated with amyloid-PET neuroimaging, we recommend this
technology be used only by experienced imaging and treating physicians in appropriately selected
patients and only in the context of a comprehensive clinical evaluation with adequate explanations
before and after the scan.
© 2015 The Authors. Published by Elsevier Inc. on behalf of the Alzheimer’s Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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1. Introduction technique for subject enrichment in AD clinical trials to
ensure that only those with underlying B-amyloid plaque
pathology are enrolled [4]. The recent clinical availability
of amyloid-PET now allows physicians to estimate the

Amyloid-B positron emission tomography (hereafter
termed amyloid-PET) neuroimaging has been a useful tool
in Alzheimer’s disease (AD) research [1-3] and as a
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density of B-amyloid plaques during life, rather than post-
mortem, and to assess whether significant amyloid-f burden
(moderate-to-frequent neuritic plaques needed to meet path-
ologic criteria for intermediate or high likelihood that AD
pathology is the cause of dementia) is present. However,
although amyloid-PET accurately detects the presence of
B-amyloid plaques, the scan by itself captures only one
core element of AD pathology (neuritic plaques but not
neurofibrillary tangles). For example, patients with amy-
loid-B pathology often have other neuropathologies such
as Lewy bodies or cerebrovascular disease, and interpreta-
tion may be further complicated by factors such as depres-
sion and cognitive impairment due to medications. As
amyloid-PET enters into clinical use, it is important that
practitioners and patients understand the potential diagnostic
benefits and limitations of amyloid-PET. Furthermore, they
need to recognize the complex practical, ethical, and social
implications surrounding this new technology.

To complement the practical considerations, Eli Lilly and
Company (Lilly) sponsored a multidisciplinary Bioethics
Advisory Board to consider bioethical issues that might arise
when using amyloid-PET as an adjunctive diagnostic tool to
clinically evaluate patients with cognitive impairment. Our
intent was not to propose evidence-based guidelines for clin-
ical use of amyloid-PET because these were already being
developed and subsequently published by the joint efforts
of the Society of Nuclear Medicine and Molecular Imaging
(SNMMI) and the Alzheimer’s Association (AA) [5,6].
Instead, we considered whether clinical use might have
unexpected implications within and beyond interactions
between doctors and patients and their families.

Academic experts in dementia, PET neuroimaging,
bioethics, and a representative from a United States-based
caregiver advocacy group discussed issues with Lilly and
Avid Radiopharmaceuticals staff. Topics included ethical is-
sues related to the diagnosis, management, and practical life
concerns faced by patients, caregivers, and physicians/health
care professionals. After the advisory board meeting, a
subgroup of attendees collaborated to refine the concepts
discussed and to write this report. In addition to a description
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of pertinent ethical issues, we will also present case study
examples that illustrate application of bioethical principles
for decision-making with individual patients and clinical
situations. Finally, we provide practical recommendations
for clinicians to consider when discussing the use of
amyloid-PET with patients and their families.

2. Background

AD is the most common cause of gradually progressive
cognitive and functional decline in older persons and ac-
counts for 60%-80% of all dementias [7,8]. Clinical
diagnosis of AD has been primarily made by assessing
progressive decline in cognitive abilities and ruling out
other common causes for cognitive impairment [9-11].
Thus, clinical information was used to infer the presence
of AD pathology. Understandably, this inference was not
always accurate and neuropathologic examination has
remained the “gold standard.” Recently, studies have
assessed the accuracy of clinical diagnostic methods for
possible or probable AD compared with neuropathology at
autopsy. One study reported that the sensitivity of clinical
AD diagnoses ranged from 70.9% to 87.3% and specificity
ranged from 44.3% to 70.8% versus pathology, depending
on the levels of certainty for either clinical or
neuropathologic criteria [12]. Difficulty in achieving accu-
rate clinical diagnoses of AD may arise because common de-
menting diseases, such as vascular dementia, dementia with
Lewy bodies, frontotemporal dementia and others, share
many symptoms with dementia due to AD and frequently
coexist with AD pathology [13,14]. It is not surprising in
these circumstances that postmortem studies find that the
accuracy of clinical diagnosis of cognitive disorders can
range widely depending on the population studied, the
intensity of evaluation, and the skill of the clinician
[12,14-16].

Furthermore, the National Institute on Aging (NIA)-Rea-
gan neuropathologic criteria for AD classified findings as
indicating low, intermediate, or high likelihood that the
pathology caused the dementia, explicitly recognizing that
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