] Prev Alz Dis 2021;
Published online July 22, 2021, http:/ / dx.doi.org/10.14283 /jpad.2021.46

© Serdi and Springer Nature Switzerland AG 2021

How Will Aducanumab Approval Impact AD Research?

MW. Weiner'?3, PS. Aisen*, L.A. Beckett’, R.C. Green®, W. Jagust’, ].C. Morris?, O. Okonkwo’,
R.J. Perrin®, R.C. Petersen', M. Rivera Mindt", A.]. Saykin'*"3, L.M. Shaw", A.W. Toga®, ].Q. Trojanowski'®
and the Alzheimer’s Disease Neuroimaging Initiative (ADNI)

1. Department of Veterans Affairs Medical Center, Center for Imaging of Neurodegenerative Diseases, San Francisco, CA, USA; 2. Departments of Radiology, Medicine,
Psychiatry, and Neurology, University of California, San Francisco, CA, USA; 3. Principal Investigator of the Alzheimer’s Disease Neuroimaging Initiative (ADNI)
and the Brain Health Registry; 4. Alzheimer’s Therapeutic Research Institute, University of Southern California, San Diego, CA, USA; 5. Division of Biostatistics,
Department of Public Health Sciences, University of California, Davis, CA, USA; 6. Department of Neurology and Center for Neuroscience, University of California,
Davis, Davis, CA, USA; 7. Helen Wills Neuroscience Institute, University of California Berkeley, Berkeley, CA, USA; 8. Departments of Pathology and Immunology
and of Neurology, Washington University School of Medicine, Saint Louis, MO, USA; 9. Wisconsin Alzheimer’s Disease Research Center and Department of Medicine,
University of Wisconsin School of Medicine and Public Health, Madison, W1, USA; 10. Department of Neurology, Mayo Clinic, Rochester, MN, USA; 11. Department
of Psychology, Latin American Latino Studies Institute, and African and African American Studies, Fordham University, New York, NY, USA, and Departments of
Neurology and Psychiatry, Icahn School of Medicine at Mount Sinai, New York, NY, USA; 12. Department of Radiology and Imaging Sciences and Indiana Alzheimer’s
Disease Research Center, Indiana University School of Medicine, Indianapolis, IN, USA; 13. Department of Medical and Molecular Genetics, Indiana University School
of Medicine, Indianapolis, IN, USA; 14. Department of Pathology and Laboratory Medicine, Perelman School of Medicine, University of Pennsylvania, Philadelphia,
PA, USA; 15. Laboratory of Neuroimaging, USC Stevens Institute of Neuroimaging and Informatics, Keck School of Medicine, University of Southern California, Los

Angeles, CA, USA; 16. Department of Geriatric Medicine and Gerontology, University of Pennsylvania Health System. Philadelphia, PA, USA.

Corresponding Author: Michael W. Weiner, NCIRE, 4150 Clement St, San Francisco, CA 94121, USA. E-mail address: michael.weiner@ucsf.edu

he accelerated approval of aducanumab

(AduhelmTM) by the US FDA is a momentous

event. For the first time, a therapeutic agent
that targets the neurobiology of Alzheimer’s disease
(AD) is available for clinical use (1, 2). In addition to
the FDA approval of aducanumab, the FDA has also
provided “Breakthrough therapy designation” for
Lilly’s Donanemab and Eisai’s Lecnemab which also
are monoclonal antibodies that remove brain amyloid
plaques and may slow cognitive decline. Aducanumab
approval will impact clinical practice. The effects on AD
clinical research will be profound in both positive and
negative ways. This Editorial reflects the opinion of the
leadership of the Alzheimer’s Disease Neuroimaging
Initiative (ADNI), a large multisite longitudinal
observational study with the goal of validating
biomarkers for clinical trials. ADNI data have been used
to help design and statistically power many AD clinical
trials, including the aducanumab studies.

Positive Impacts

Setting aside interpretation of trial data statistical
issues, we hope that some patients who receive
aducanumab will benefit from aducanumab-induced
brain amyloid reduction with slowing of their cognitive
and functional decline.

We believe that FDA approval of aducanumab will
help change the public perception of AD. Many in the
public consider cognitive decline and dementia to be a
normal consequence of aging with no effective treatment.
This nihilistic view prevents patients and their families
from seeking medical evaluation and is one reason why
recruitment of participants into AD clinical research,
including therapeutic trials, is difficult. Unfortunately,
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this perception is commonly held by many healthcare
providers. The recent approval should help all healthcare
professionals to understand that cognitive decline and
dementia in older people are caused by diseases, most
commonly AD, and that a medical workup for such
patients is needed now that an approved treatment
which may slow decline is available. We hope that the
widespread media attention surrounding the approval
will serve to educate the public, promote more patient
visits to their healthcare providers, and lead to greater
participation in clinical research.

Another potential outcome of aducanumab approval
may be more investment by government and the private
sector in neurodegenerative disease research. For some
time, there has been negative press coverage about failed
trials and speculation that amyloid is a failed target. In
the past, we have heard from many in the investment
community that there is no interest in treatments aimed
at amyloid, because they are ineffective. The mood should
now shift as the scientific community (admittedly with
some exceptions) recognizes that treatments aimed at
removing amyloid can be approved. We likewise
hope that investment will now extend to all plausible
therapeutics aimed at targets such as tau, a-synuclein,
and TDDP-43, as well as cerebrovascular disease,
inflammation, metabolic dysregulation, and other disease
mechanisms. The presence of such co-pathologies may
contribute to continued cognitive decline after amyloid
removal. In the future, more effective treatment for AD
may be through combination therapy aimed at multiple
pathologies. Therefore, one positive outcome of the
aducanumab experience may be increased awareness of
the need for more research to develop diagnostics and
therapeutics for these co-pathologies.

The approval of aducanumab will likely also increase
investment in diagnostics. The use of amyloid PET



scans and cerebrospinal fluid amyloid and tau peptide
assays will increase because of aducanumab approval.
There is huge excitement in the AD research community
about plasma tests for amyloid, phosphorylated tau,
neurofilament light and others; blood tests are certainly
less expensive and less invasive than PET scans or lumbar
punctures, and more widely available.

Most AD clinical studies, including clinical trials such
as the aducanumab trials, draw participant groups that
profoundly under-represent people of ethnoculturally
diverse backgrounds and people with lower education,
and those from low resource backgrounds. It is unclear
to what extent insurers will pay for aducanumab and its
associated diagnostic costs. Therefore, the approval of
aducanumab once again emphasizes the same disparities
in healthcare we have seen repeatedly in other disease
fields and with COVID-19. All of us involved in this
work must strive to be more inclusive and to help reduce
dementia disparities.

Negative Impacts

The approval of aducanumab will have some
negative effects on AD research. One concern is that this
approval might lead to false hope, ultimately causing
disappointment and disillusionment. The reported
clinical benefits are modest and may not be apparent to
individuals. There are also potentially serious side effects,
specifically amyloid-related imaging abnormalities
(ARIA), which requires MRI monitoring for detection. It
is possible that if the treatment is used by inexperienced
clinicians, adverse consequences may become more
common. Taken together with the costs of treatment
and associated diagnostics, this may end up leading to a
public sense of disappointment and reduced participation
in clinical research.

We believe that in the short term, aducanumab
approval is likely to make all types of AD clinical
research including observational studies like ADNI,
and randomized clinical trials, more difficult. Many
AD experts report being swamped with calls from their
patients and others asking about aducanumab and
requesting visits. As aducanumab becomes available
to more and more doctors, especially those involved in
research, the resources which are currently devoted to
research (clinician time, staff, examination rooms, PET
and MRI scanners) will be diverted to provide treatment.
COVID-19 has severely slowed clinical AD research and
we can expect aducanumab approval to further delay
the recovery of research activities. Of course, in time, the
growing need for AD specialists, including physicians,
neuropsychologists, and nurses, clinical space, and
scanners will result in more investment and growth in
this area. But research institutions, especially universities
where most clinical AD research is performed, are very
slow to respond to growing needs. For example, it may
take years to find or build space for new MRI or PET
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scanners in the university environment.

Another way that aducanumab will make clinical
studies more difficult is that many patients and their
families will choose to be treated with the approved
aducanumab instead of joining an observational study
such as ADNI or participating in a randomized trial of
an unapproved (however promising) treatment. We've
seen this story play out in other disease fields - the first
approved treatment becomes the preferred treatment for
many, and this greatly complicates observational studies
and other treatment trials. On the other hand, many
studies and trials will adjust their protocols and analysis
plans to allow use of aducanumab by participants.

In summary, the FDA approval of aducanumab
will have both positive and negative effects. We hope
that at least some appropriately treated patients may
benefit, and the public and clinicians will become
much better educated about AD. Clinical research will
be complicated by inclusion of people taking disease-
altering therapy. Public resources, notably Medicare,
will be strained by the need to provide aducanumab
to the large number of appropriate patients. We
anticipate a rapid surge in investment in AD
treatment centers, diagnostic technologies, as well in
developing improved therapeutics which slow, stop,
and prevent the progressive symptoms of AD and other
neurodegenerative diseases.
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