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Abstract

BACKGROUND: Drug development for disease modifying
agents in Alzheimer’s disease (AD) is focused increasingly on
targeting underlying pathology in very early stages of AD or
in cognitively normal patients at elevated risk of developing
dementia due to Alzheimer’s. Very early interventional studies
of this type have many uncertainties, including whether they
can provide the clinical results that payers, providers, and
patients will wish to see for decisions. This paper describes
an initiative to create greater transparency for researchers to
anticipate these decision needs.

OBJECTIVE: To create multi-stakeholder—vetted
recommendations for the design of studies in later phases of
drug development to evaluate the ability of disease modifying
agents to delay or prevent the onset of dementia due to
Alzheimer’s disease (AD).

DESIGN: A multi-stakeholder expert workgroup and
overseeing steering group were convened to discuss current
advances in early interventional clinical trial design and the
evidence needs of patients, providers, and payers. Eight
teleconferences and one in-person all-day meeting were held.
Meetings were recorded and summary notes prepared between
sessions. Final conclusions were consolidated by the project
team with the workgroup Chair based on these discussions and
were reviewed by group members.

SETTING: The in-person meeting was held in Baltimore, MD.
PARTICIPANTS: In total, 36 stakeholders representing life
sciences industry, payers or health technology assessors, patient
advocates and research advocacy organizations, regulators,
clinical experts and academic or NIH researchers.
INTERVENTION: N/A.

MEASUREMENTS: N/A.

RESULTS: Certain aspects of clinical trial design were deemed
important to address stakeholder decision needs for future
Alzheimer’s prevention drugs even as the field rapidly
progresses. These include the need for more robust behavioral
and psychological outcome data in early symptomatic disease
and the need to update activities of daily living measures to
include “digital independence.”

CONCLUSIONS: Amyloid, tau, and biomarkers of
neurodegeneration should be included in trials and studied
in relation to other early measures of change meaningful to
individuals with AD, their families, and health plans. These
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measures include early sensitive changes in behavioral
and psychological measures and ability to navigate the
contemporary digital landscape. Additional work is needed to
generate more robust behavioral and psychological outcome
data in early symptomatic disease, and to generate multi-
stakeholder consensus on early measures of change and
magnitudes of change that will be meaningful to patients,
providers, and payers.

Key words: Alzheimer’s disease, drug development, disease modifying
agents, disease interception, coverage and reimbursement.

Introduction

treat Alzheimer’s disease had a 99.6 percent
failure rate (1). Several lines of evidence
support the hypothesis that these trials may have failed
because disease modifying therapies for mild cognitive
impairment (MCI) due to Alzheimer’s and dementia due
to AD will need to be administered years before the onset
of symptoms (rather than after onset of symptoms, the
approach which has traditionally dominated Alzheimer’s
therapeutics). Evidence supporting this hypothesis is
that the amyloid neuropathology that defines the disease
is present for 15-20 years before disease onset (2-5);
that individuals with Down syndrome who all develop
neuropathology by their fifth decade do not develop
dementia for many years thereafter (6); and the failure of
anti-amyloid and anti-tau drugs to modify disease course
when administered after the onset of clinically diagnosed
MCI (or prodromal disease (7) or clinically identified
dementia due to AD. Some evidence also suggests a need
to address several features of neuropathology, not only
amyloid beta (8).
For these reasons, researchers are increasingly focused
on early intervention, particularly intervention before
a diagnosis of dementia has been made, when the

Between 2002 and 2012, candidate drugs to
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individual is still considered cognitively normal or mildly
symptomatic. This interventional strategy, sometimes
called “disease interception,” (9) has been employed
in other disease areas, most notably cardiovascular
disease. In Alzheimer’s disease, this early intervention
strategy hypothesizes that drugs will be effective prior
to widespread neuronal loss and onset of symptom:s.
There are persistent questions about how early is early
enough, and whether amyloid targeting will prove to
be an effective strategy (8). Nevertheless, this approach
raises a number of design challenges for clinical trials.
Key among these challenges are:

e Identifying appropriate asymptomatic candidates for
study. A disease interception study for Alzheimer
disease must identify cognitively normal people more
likely than an unselected population to progress
to MCI or dementia due to AD and target them for
inclusion in the study.

Reliably detecting early signs of change or progression.
Since following cognitively normal people to a clinical
diagnosis of Alzheimer’s-type dementia will take
years, studies relying on clinical endpoints requiring
long follow-up are expensive and difficult to sustain,
although potentially highly informative. Predictive
biomarkers of progression and treatment response
are lacking, and current measures of cognition and
function lack sensitivity for detection of very early
change. Endpoints detectable at an earlier stage
of disease development are needed for disease
interception to be a viable clinical development
strategy.

This move towards preclinical trials of AD, and the
challenges of doing so, are reflected in recent Guidance
for Industry issued by the U.S. Food and Drug
Administration (FDA) on drug development for early
Alzheimer’s disease (10). The new draft guidance creates
four categories to characterize individuals who may
participate in AD clinical trials. Stage 1 covers patients
with characteristic pathophysiologic changes of AD but
no evidence of impact on everyday function or clinical
symptomatology. Stage 2 encompasses patients with
characteristic pathophysiologic changes of AD and subtle
detectable abnormalities on sensitive neuropsychological
measures, but no functional impairment. Stage 3
describes patients with characteristic pathophysiologic
changes of AD, subtle or more apparent detectable
abnormalities on sensitive neuropsychological measures,
and mild but detectable functional impairment. Finally,
Stage 4 is patients with overt dementia.

For studies of Stage 2 patients progressing into
stage 3, the FDA will consider “strongly justified
arguments” of a persuasive effect on neuropsychological
performance (preferably demonstrated across multiple
individual tests). However, in Stage 1 patients, a
clinically meaningful benefit cannot be measured (in a
trial of reasonable duration) because there is no clinical
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impairment to assess. In this case, the FDA advised that
an effect on characteristic pathophysiologic changes of
AD, as demonstrated by an effect on a biomarker, may be
the basis for an accelerated approval with post-approval
study requirements to confirm predicted clinical benefit.
A pattern of treatment effects seen across multiple
individual biomarker measures would strengthen the
persuasiveness of the result. At present, insufficient
evidence exists that an effect on any biomarker is
reasonably likely to predict clinical benefit, but the FDA
urges the research community to continue work towards
this goal. Biomarkers related to brain physiology and
signs of abnormal protein accumulation are seen as
increasingly important tools to address these challenges.

A similar move to accommodate preclinical study
of AD can also be seen in a new NIA/Alzheimer’s
Association (AA) workgroup proposal for an updated
AD research framework (11). Whereas previous NIA
(2011) guidelines characterize Alzheimer’s disease mainly
through its symptomatology, the 2017 proposal classifies
cognitively unimpaired populations according to whether
they are “normal” or “abnormal” across three biomarker-
based characteristics: amyloid deposition (A), tauopathy
(T), and neurodegeneration or neuronal injury (N). In
this framework, “Alzheimer’s disease” refers to the
presence of plaque and tangle pathophysiologic processes
as evidenced by “abnormal” findings for both amyloid
and tau in vivo. Combinations of these biomarker test
results are mapped onto the previously used cognition-
based staging terminology of “unimpaired,” “MCL” and
“dementia.”

While intended for research use, not current clinical
practice, the NIA/AA proposal provides a window
on a likely framework for future clinical trials for the
delay or prevention of Alzheimer’s dementia. It is
thus also a view of where clinical practice is likely to
go if predictive biomarkers are successfully developed
in conjunction with disease modifying agents having
an effect on the development and progression
of AD. The idea of “preclinical” disease reflects not
only a change in drug development strategy, but a
transformation in the underlying understanding and
characterization of Alzheimer’s disease. AD has gone
from being synonymous with dementia to being located
on a continuum that encompassing cognitively normal
people with changing neuropathology (characterized by
biomarkers) with the traditionally recognized stages of
dementia.

This changing conceptualization creates a roadway to
the future upon which payer expectations of effectiveness
and value for diagnostics and therapeutics may be seen
as barriers to progress by innovators and also patients
seeking access to new medical technologies for AD. A
current example can be seen in the lack of reimbursement
pathway for amyloid PET scans, considered by many
to be a diagnostic aid having proven concordance with
autopsy for the demonstration of the presence of amyloid
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pathology; conversely a negative scan rules out AD as
a cause of dementia. Given the future course of drug
development and significant reliance on biomarkers,
the example of amyloid PET is potentially one of many
reimbursement challenges to come in AD diagnostics and
therapeutics. The FDA guidance cited above also makes
clear that clinical trials for preclinical AD may result
in accelerated approval decisions based on biomarkers
for which confirmation of predicted clinical benefit
takes place in the post-market phase of development.
Broad uncertainty exists as to how payers will view the
evidence supporting these early entrants to the market.
For these reasons, engaging payers and patients to
understand their concerns and priorities while products
are still in development is a challenge of utmost
importance. We therefore assembled an expert working
group and engaged patient advocates and caregivers,
payers, drug developers, regulators, clinicians, and others
to discuss current challenges in clinical trial methods
and the trial design features of special concern especially
to payers and patients. Our discussions resulted in a
set of recommendations summarized below. These
recommendations will likely need to be updated in the
future, as biomarker development and research on AD
are moving rapidly. Hence, there will be a continuing
need for adjudication between current and future
advances in the understanding of how to diagnose, treat,
or prevent progression of this disease, including the
outcomes most relevant for coverage and reimbursement
decision-making and assessment of value.

Methods

A 20-person multi-stakeholder expert working group
was formed to discuss specific methodological questions
on study design for the purposes of this project. The
group was composed of methods and clinical experts (7
clinical drug developers from sponsoring organizations
and 6 clinical experts from academia and the NIH, which
included neuroscientists and psychiatrists), 4 payers (2
from Medicare, 1 from a state Medicaid program, and 1
from a major national private health insurance carrier),
1 regulator and 3 patient advocates (1 private caregiver,
1 foundation advocate, and 1 hospital-based advocate
for patients in research). The group was chaired by Dr.
Peter Rabins. A project steering group was composed of
14 clinical and policy experts: 6 life sciences industry, 2
AD research advocacy foundation, 1 U.S. FDA, 4 payer
or health technology assessor (representing a large U.S.
commercial health plan, the Canadian Agency for Drugs
and Technologies in Health, the European Network for
Health Technology Assessment, U.S. state Medicaid
program); and 1 patient advocate.

In coordination with the workgroup Chair, the project
team scanned recent developments related to Alzheimer’s
drug development, AD disease modification and
interception, diagnostic criteria and disease definitions,
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AD biomarker development, and other topics, to prepare
background materials to inform workgroup discussions.
A joint steering/workgroup kickoff webinar was held
on Feb 28, 2017. A total of 8 workgroup teleconferences,
including 2 teleconferences held jointly with the steering
group, was held between then and September 2017. An
in-person stakeholder meeting with these two groups
and additional stakeholders (including an additional
private patient advocate) was held on September 28, 2017
in Baltimore, MD. Teleconferences and meetings were
transcribed and key conclusions were summarized from
each meeting by the project team. These summaries were
provided to participants in a shared electronic folder and
points of consensus from previous calls were reviewed in
subsequent calls.

Due to schedule conflicts and a change in employment,
key health plan representatives were not able to
participate in the later teleconference or in-person
meeting (only 2 payers participated in the in-person
meeting, one of whom dialed in remotely for part of
the meeting). To assure robust payer input into the
project recommendations, the project team reached out
to additional external payers (2 commercial payers from
companies with covered lives across the U.S. and one
of whom was a director for the Medicare advantage
plan) who reviewed draft materials, provided written
comments, and participated in teleconferences with the
project team to discuss their comments and concerns in
more detail. These payers did not wish to talk “on the
record” because they did not want their views to be taken
as formal positions or future policies of their companies.
In providing them this anonymity, they felt free to speak
freely about the rapidly changing field and concerns
of health plans to serve the needs of patients (both of
these payers have had personal family experiences with
AD and are sympathetic to the needs of patients and
families) while also guarding against unanticipated or
unmanageable budget impacts. For this reason, these
payers are not formally acknowledged or included in the
counts of workgroup members above, but their input was
taken into consideration.

Results

Based on discussions in the working group, steering
group, and in-person meeting, including supplemental
feedback from external payers and project participants,
the group recommends the following practices. These
should be employed in clinical trials of disease modifying
agents to assess the delay or prevention of progression to
dementia of Alzheimer’s disease.

Population

1. Criteria for inclusion in disease interception studies
should include the presence of an AD-associated marker.
At a minimum, this could include evidence of amyloid
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B deposition or tauopathy. CSF phosphorylated tau
or increased signal on tau PET may provide further
information on AD specific pathological staging.

2. Consider enrichment strategies to enroll patients
at an increased risk of progressing to Alzheimer’s-type
dementia. Enrichment (recruiting people more likely
than the general population to progress to dementia)
is widely used in preclinical studies of Alzheimer’s-
type dementia and MCI because the phenomenon
researchers are attempting to observe (relatively younger,
cognitively normal people developing early signs of
dementia within a few years of study initiation) is rare.
Enrichment strategies could include the biomarkers noted
in Recommendation 1 above, but could also include
family history, the presence of genetic markers associated
with increased risk of developing AD, or other strategies.

3. Individuals with varied educational backgrounds,
ethnic status, and occupational background should be
recruited for studies of disease modifying agents to
prevent or delay progression to dementia due to AD. To
the extent possible, patients having typical comorbidities
for the population studied should also be included.
Older African Americans are approximately twice as
likely to have Alzheimer’s (or other dementias) as older
whites in the U.S., and Hispanics are approximately 1.5
times as likely to have dementia as older whites (12).
Higher risk for Alzheimer’s is also associated with fewer
years of formal education. These and other associations
point to complex and mutually implicating risk factors
for Alzheimer’s, some of which are modifiable.

Outcomes

4. Phase 3 trials should be designed so that variables
that would be included in a Phase 4 follow-on study
will be available for analysis. Direct and indirect cost
of care, measures of behavioral and neuropsychiatric
symptoms, and measures of adverse effects on caregivers
are especially important for studies of at-risk, cognitively
normal people who progress on a biomarker or to a
clinical endpoint of MCI. When patients are to be
followed to a diagnosis of Alzheimer’s type dementia,
measures of daily function in addition to cognitive
measures should be included. Variables such as the
incidence and severity of behavioral and neuropsychiatric
symptoms, caregiver distress, participant quality of life,
health care utilization and patient healthcare costs might
be used to demonstrate benefit or impacts of therapy
in phase 4 trials in addition to delay of cognitive and
functional decline. Evidence suggests that both direct
medical costs and indirect costs (e.g., need for more
supervision by family members and others) are higher for
people at the MCI stage of diagnosis, and some costs are
measurably elevated even for people who are still testing
as cognitively normal a year before a diagnosis of MCI
occurs (see Discussion below) (13-15). This increase is also
correlated with a reduction in paid and volunteer work
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for these individuals (16).

5. Consider collecting behavioral and psychological
outcome data in early symptomatic disease. There is a
dearth of behavioral and psychological outcome data
in early symptomatic disease, even though behavioral
disturbances, increased anxiety and irritability are
prevalent in Alzheimer’s-type dementia (17). Recent
data suggests that these behaviors are seen in earlier
stages of disease development, and may represent an
important domain for capturing earlier changes (18).
Subtle behavioral changes may be an especially useful
early indicator of emergent disease since individuals can
consciously practice some cognitive and functional test
skills for better evaluation results; these behavioral and
psychological test measures are less modifiable through
practice.

6. Consider using an adjudication panel that is
unaware of participant treatment status (active or control)
to ascertain the presence or absence of conversion
to dementia or MCI. The validity of the earliest
evidence of symptomatic dementia across individual
patients is unclear. Use of a panel of experts having
information on the participant’s baseline condition
can allow individualization in the ascertainment of
functional decline (for an adjudication of dementia) or
memory, executive function or other cognitive domain
impairments as an indicator of MCI or AD. Study
partners (spouses or family members) are often helpful
in detecting early change and providing baseline
information. Earliest signs of change may be noted
(but not be acknowledged) by the subject themselves
or coworkers. As noted below, some currently used
functional measures may benefit from updates.

Methods

7. Measures of Activities of Daily Life (ADLs) for early
stage detection of change should be updated to reflect
declines in function at work and “digital independence,”
i.e., decline in ability to use common electronic devices
for everyday tasks. While most of the basic skills
questions posed to caregivers or a study partner on
these assessments continue to be relevant and valid (“ate
without physical help and used a knife”), most IADL
questions were developed prior to the rapid expansion
of smartphones, tablets, email, and the Internet. Yet for
detection of early changes in function, these devices
may provide opportunities for more fine-grained
assessment. For example, an individual may be able
to use a smartphone for calling people already listed
as a contact, but may have lost the ability to add new
contacts. Additionally, many contemporary IADLs, such
as shopping, money management, and leisure activities,
are commonly done with electronic devices. Hence, these
heretofore separately assessed activities require electronic
literacy and skills not currently taken into account.
Measurement of ability to use electronic devices in these
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contexts may allow for earlier detection and possibly
greater sensitivity to early changes. In addition, these
types of functional deficits may be perceived by affected
individuals and family members as more relevant than,
e.g., the ability to write a check.

Supplemental recommendations

The following recommendations, while not specifically
methodological, were strongly voiced by members of
the group, thus are included here as ‘supplemental’
recommendations related to ethical and sensitive conduct
of research in this area.

S1. When APOE or other genetic testing for
Alzheimer’s predisposition is planned to be conducted
with trial participants, patients should receive genetic
counseling BOTH prior to and after genetic testing, and
be well-informed of their right to withdraw from the
study without receiving a disclosure of genotype.

S2. When amyloid status is to be conveyed to
cognitively normal individuals in preclinical trials for
AD, best practices for participant education, preparation,
and counseling should be followed.

S3. All clinical researchers of dementia should be
sensitive to ethical issues underlying dementia research,
including guidelines articulated in the Nuffield Council
on Bioethics’ report on ethical issues in dementia (21, 22).

S4. Extra care should be taken in clinical trials for AD
to assure that patients and their families recognize the
possibility of early trial termination.

Discussion

Drug Development Strategies

As noted, the use of genetic testing and family history
is an appropriate strategy for population enrichment
and drug studies of preclinical AD. The pathological
similarity between autosomal dominant and sporadic
forms of AD has led to the hypothesis that autosomal
dominant cases are likely to benefit from therapies
demonstrated to have benefit in late-onset cases. At least
one group has therefore suggested that drug efficacy
studies conducted in people having heritable, early-onset
AD should be considered generalizable to populations
of patients having sporadic, late-onset AD (23). This
hypothesis is beyond the scope of this report and the
workgroup takes no position on it.

Candidate predictive biomarkers should be
(and usually are) included in clinical trials of disease
modifying agents for disease interception. Developing
a greater understanding of the predictive utility of
biomarkers and their relationship to clinical endpoints
is critical to reducing clinical trial size, making coverage
decisions and individual treatment recommendations.
It should be recognized, however, that while the focus
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of this document has been primarily on phase 3 drug
trials, outcome and epidemiologic researchers in settings
outside of commercial drug development also have a role
to play. Clinical drug trials alone are necessary but not
sufficient to solve the riddle of preventing Alzheimer’s
disease.

Coverage, Reimbursement and “Meaningful”
therapies

Our health plan informants on this project offered
personal opinions that a new agent demonstrated to
delay progression to dementia and approved by the
FDA would have to be a covered benefit in a health plan.
However, a concern is that the first successful trials of
disease modifying agents will be initially approved in
the U.S. via accelerated approval, which (as noted) may
provide health plans with little information on clinical
benefits.

Accordingly, a 2015 report called for agreement of a
set of “reimbursement endpoints,” presumably meaning
measures needed by payers for decision-making (24).
The report noted the challenge of modeling long-term
outcomes on the basis of short-term data; they affirmed
that stakeholders need to agree on endpoints that, taken
together, could provide a composite picture of long-
term effectiveness; it stressed that study designs must
reflect varying priorities of stakeholders (clinically and
economically relevant to payers, realistic to developers,
and important to patients and caregivers); and it noted
that longer term follow-up for endpoint validation must
be supported through broad-scale registries, analysis
of electronic medical records, and other databases.
The group indicated that in their forum, “HTAs and
payers demonstrated a clear preference for objective
end points such as functional measures or resource
consumption measures, whereas patient advocates
placed greater emphasis on quality-of-life metrics.” The
group recommended a series of clinical effectiveness
endpoints for collection less than 2 years post-launch and
2 to 5 years post-launch of a disease modifying therapy.
However, for prevention trials enrolling cognitively
normal individuals, some of the recommended measures
may not produce measurable change in the time horizons
suggested. For example, in asymptomatic populations or
those with only mild cognitive impairment, there may
be no discernable change in quality of life, independence
or autonomy, or frequency of adverse events during
a two-year span. Similarly, for these populations,
significant differences in mortality may not be seen
within the 2 to 5-year timeframe. Hence, overall, these
recommendations and timeline may be more applicable
to products targeting early symptomatic disease, rather
than products developed for disease interception.

Nevertheless, consistent with the cited report,
our external informants indicated that, for them,
“meaningful” outcomes would demonstrate long-term
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differences that can be perceived by patients, families,
and providers. Chief among these would be maintaining
the ability for individuals with dementia to remain at
home in a safe, reasonably well-functioning manner,
rather than being institutionalized. While they also
acknowledged that payers are concerned about resource
use, our informants underscored that use of medical
resources can serve as an effective proxy for patient
quality of life. Our payer informants recognized that
these outcomes are far in the future from disease
interception studies. Nevertheless, they continued to
emphasize “real” change, regardless of the stage of
disease. Hence, the importance of connecting changes
in biomarkers to subtle cognitive, psychological, or
behavioral changes, especially if these portend changes
in function, such as an ability to keep working, and
other delays in progression that patients, providers, and
families can perceive.

Consistency and Relevance of Outcomes Used
in Prevention Trials

Recent reviews of early symptomatic and prevention
trials of AD have shown broad inconsistency in the
clinical outcome measures used to measure cognitive
and functional declines associated with AD, which
complicate comparisons between drug trials. The
National Academies of Medicine called for greater
consistency in the selection of outcomes in AD studies
and a 2012 Institute for Clinical and Economic Review
(ICER) report called for a common core set of outcomes
for development of diagnostic tests for Alzheimer’s
(25). Similarly, the 2016 Alzheimer’s Disease-Related
Dementias Summit recommended harmonizing
test batteries (but avoided mandating a specific test)
(26). Also of note: a recent AHRQ systematic review
suggested that the use of the Alzheimer’s disease
Assessment Scale — Cognitive Subscale (ADAS-Cog) has
improved consistency of methodology across studies in
symptomatic patients (27).

As these reports imply, continued inconsistency as
trials multiply will make it more difficult for patients,
caregivers, clinicians, and payers to make informed
decisions on covered benefits and appropriate treatment
options. However, the composite cognitive outcome
measures developed for use in preclinical AD are
similar in that they all include scales capturing domains
of episodic memory, executive function/processing
speed, and language/semantic processing (28). So in
preclinical studies, there may be more consistency at
least across composite cognitive outcomes. Nevertheless,
as biomarker-based surrogate outcomes are developed
measurement heterogeneity is likely to proliferate. One
possible solution is the development of a core outcome
set: a minimum set of outcomes recommended to be
collected in all clinical trials for a given condition (29).
One group has recently published recommendations for
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a core outcome set for assessment of interventions in mild
to moderate dementia due to Alzheimer’s (30). However,
these recommendations apply to mild to moderate
dementia, not disease interception, hence early stage
markers of change have yet to be addressed. Given that,
measurement tools for detecting changes in biomarkers,
cognition, or function that are predictive of dementia
are imperfect, the expert working group on this project
recommended against developing a core set for studies of
preclinical or pre-dementia stages of AD at this time.

Even so, the project team’s consultation with external
payers pointed to the need for a better understanding
of patient and caregiver priorities and concerns for
research, care, and resource use across the disease
spectrum. Specifically, they called for a patient-centered,
patient-informed framework for defining drug effects
(the character and magnitude of effects) that should
be considered in the context of value assessment. This
would be an important preparatory step for then defining
core outcomes of importance to patients and caregivers
across the disease spectrum. If informed also by the
needs of regulators, payers, and other stakeholders, the
resulting core outcomes could form the heart of a value
assessment framework for therapies intended to treat this
condition.

Concluding Remarks

While any new disease modifying therapies entering
the market will require a longer-term development
strategy, several measures of direct and indirect costs
of care, early subtle cognitive change (possibly very
early functional changes with respect to use of electronic
devices), and behavioral and neuropsychiatric symptoms
would be useful data to collect throughout phase 3
and 4 studies. (Note that these potentially important
psychosocial endpoints are missing from the Tapestry
Networks list cited above. From the point of view of some
of our workgroup members, this is a serious omission.)
These may be very early signs of changes predictive of
progression and may thus serve as early data points
for long-term models. If these early clinical measures
are carefully correlated with physiological (biomarker)
changes and later progression, they may also reduce the
number of scans, lumbar punctures, and other techniques
required for patient assessment.

The question arises not only what are meaningful
therapeutic effects, but also what are meaningful effect
magnitudes or durations. Some observers perceive
the payer emphasis on “real” change as representing
expectations that may be difficult to meet in the near
term, leading possibly to lack of coverage for promising
newly approved agents. On the other hand, some payer
informants expressed concern that health plans would be
compelled to pay for new drugs having a modest effect
on a biomarker and unknown value in terms of lived
patient experience. Both of these concerns point to the
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continuing need for multi-stakeholder deliberation and
agreement on the minimal clinical differences and early
measures of change that will be meaningful.
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