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NIH Consensus Development Program

About the Program

The National Institutes of Health (NIH) Consensus
Development Program has been organizing major
conferences since 1977. The Program generates
evidence-based consensus statements addressing
controversial issues important to healthcare
providers, policymakers, patients, researchers, and
the general public. The NIH Consensus
Development Program holds an average of three
conferences a year. The Program is administered by
the Office of Medical Applications of Research within
the NIH Office of the Director. Typically, the
conferences have one major NIH Institute or Center
sponsor, with multiple cosponsoring agencies.

Topic Selection

NIH Consensus Development and State-of-the-
Science Conference topics must satisfy the
following criteria:

e Broad public health importance. The severity of
the problem and the feasibility of interventions
are key considerations.

e Controversy or unresolved issues that can be
clarified, or a gap between current knowledge
and practice that can be narrowed.

e An adequately defined base of scientific
information from which to answer conference
guestions such that the outcome does not
depend primarily on subjective judgments
of panelists.

Conference Type

Two types of conferences fall under the purview

of the NIH Consensus Development Program: State-
of-the-Science Conferences and Consensus
Development Conferences. Both conference types
utilize the same structure and methodology; they
differ only in the strength of the evidence
surrounding the topic under consideration. When it
appears that there is very strong evidence about a
particular medical topic, but that the information is
not in widespread clinical practice, a Consensus
Development Conference is typically chosen to
consolidate, solidify, and broadly disseminate strong

evidence-based recommendations for general
practice. Conversely, when the available evidence

is weak or contradictory, or when a common
practice is not supported by high-quality evidence,
the State-of-the-Science label is chosen. This
highlights what evidence about a topic is available
and what directions future research should take, and
alerts physicians that certain practices are not
supported by good data.

Conference Process

Before the conference, a systematic evidence
review on the chosen topic is performed by one of
the Agency for Healthcare Research and Quality’s
Evidence-based Practice Centers. This report is
provided to the panel members approximately

6 weeks prior to the conference, and posted to the
Consensus Development Program Web site once
the conference begins, to serve as a foundation of
high-quality evidence upon which the conference
will build.

The conferences are held over 2-1/2 days. The first
day and a half of the conference consist of plenary
sessions, in which invited expert speakers present
information, followed by “town hall forums,” in which
open discussion occurs among the speakers,
panelists, and the general public in attendance. The
panel then develops its draft statement on the
afternoon and evening of the second day, and
presents it on the morning of the third day for
audience commentary. The panel considers these
comments in executive session and may revise its
draft accordingly. The conference ends with a press
briefing, during which reporters are invited to
guestion the panelists about their findings.

Panelists

Each conference panel comprises 12 to 16
members, who can give balanced, objective, and
informed attention to the topic. Panel members:

e Must not be employees of the U.S. Department
of Health and Human Services.

e Must not hold financial or career (research)
interests in the conference topic.



e May be knowledgeable about the general topic
under consideration, but must not have
published on or have a publicly stated opinion
on the topic.

e Represent a variety of perspectives, to include:
— Practicing and academic health professionals
— Biostatisticians and epidemiologists
— Clinical trialists and researchers

— Nonhealth professionals with expertise in
fields relevant to the specific topic (ethicists,
economists, attorneys, etc.)

— Individuals representing public-centered
values and concerns

In addition, the panel as a whole should
appropriately reflect racial and ethnic diversity.
Panel members are not paid a fee or honorarium
for their efforts. They are, however, reimbursed
for travel expenses related to their participation in
the conference.

Speakers

The conferences typically feature approximately

21 speakers: 3 present the information found in the
Evidence-based Practice Center’s systematic review
of the literature; the other 18 are experts in the topic
at hand, have likely published on the topic, and may
have strong opinions or beliefs on the topic. Where
multiple viewpoints on a topic exist, every effort is
made to include speakers who address all sides of
the issue.

Conference Statements

The panel’s draft report is released online late in the
conference’s third and final day. The final report is
released approximately 6 weeks later. During the
intervening period, the panel may edit its statement
for clarity and correct any factual errors that might be
discovered. No substantive changes to the panel’s
findings are made during this period.

Each Consensus Development or State-of-the-
Science Conference Statement reflects an
independent panel’s assessment of the medical
knowledge available at the time the statement is
written; as such, it provides a “snapshot in time” of
the state of knowledge on the conference topic. It
is not a policy statement of the NIH or the

Federal Government.

Dissemination

Consensus Development and State-of-the-Science
Conference Statements have robust dissemination:

e A press briefing is held on the last day of the
conference to assist journalists in preparing
news stories on the conference findings.

e The statement is published online at
consensus.nih.gov.

e Print copies are mailed to a wide variety of
targeted audiences and are available at no
charge through a clearinghouse.

e The Conference Statement is published in a
major peer-reviewed journal.

Contact Us

For conference schedules, past statements, and
evidence reports, please contact us:

NIH Consensus Development Program
Information Center

P.O. Box 2577

Kensington, MD 20891

1-888—NIH-CONSENSUS (888-644—-2667)
consensus.nih.gov
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NIH Consensus
Development Conference:

Upcoming Conferences

Inhaled Nitric Oxide Therapy for Premature Infants
October 27-29, 2010

To receive registration notifications and updates about conferences and other program
activities, please join the NIH Consensus Development Program Information Network at
consensus.nih.gov/alerts.htm.
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NIH State-of-the-Science
Conference:

NIH State-of-the-Science
Conference:

NIH Consensus
Development Conference:

NIH Consensus
Development Conference:

NIH State-of-the-Science
Conference:

NIH State-of-the-Science
Conference:

NIH State-of-the-Science
Conference:

NIH State-of-the-Science
Conference:

NIH State-of-the-Science
Conference:

NIH State-of-the-Science
Conference:

Recent Conferences

Vaginal Birth After Cesarean: New Insights
March 8-10, 2010

Lactose Intolerance and Health
February 22-24, 2010

Enhancing Use and Quality of Colorectal Cancer Screening
February 2—4, 2010

Diagnosis and Management of Ductal Carcinoma In Situ (DCIS)
September 22-24, 2009

Family History and Improving Health
August 24—-26, 2009

Management of Hepatitis B
October 20-22, 2008

Hydroxyurea Treatment for Sickle Cell Disease
February 25-27, 2008

Prevention of Fecal and Urinary Incontinence in Adults
December 10-12, 2007

Tobacco Use: Prevention, Cessation, and Control
June 12-14, 2006

Multivitamin/Mineral Supplements and Chronic Disease
Prevention
May 15-17, 2006

Cesarean Delivery on Maternal Request
March 27-29, 2006

Manifestations and Management of Chronic Insomnia in Adults
June 13-15, 2005

Management of Menopause-Related Symptoms
March 21-23, 2005

To access previous conference statements, videocasts, evidence reports, and other conference
materials, please visit consensus.nih.gov.
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General Information

Continuing Education

The NIH Consensus Development Program aspires to offer continuing education credits to as
many conference attendees as possible. If your preferred credit type is not listed, please check
to see if your credentialing body will honor other credit types.

Please note that continuing education credits are not available for Webcast viewers.
Continuing Medical Education

This activity has been planned and implemented in accordance with the Essential Areas and
Policies of the Accreditation Council for Continuing Medical Education through the joint
sponsorship of the Centers for Disease Control and Prevention and the National Institutes of
Health. The Centers for Disease Control and Prevention is accredited by the Accreditation
Council for Continuing Medical Education (ACCME®) to provide continuing medical education
for physicians.

The Centers for Disease Control and Prevention designates this educational activity for a
maximum of 12.5 AMA PRA Category 1 Credits™. Physicians should only claim credit
commensurate with the extent of their participation in the activity.

Continuing Education Designated for Non-Physicians

Non-physicians will receive a certificate of participation.

Continuing Nursing Education

The Centers for Disease Control and Prevention is accredited as a provider of continuing
nursing education by the American Nurses Credentialing Center's Commission on Accreditation.

This activity provides 12.5 contact hours.
Continuing Education Contact Hours

The Centers for Disease Control and Prevention is a designated provider of continuing
education contact hours (CECH) in health education by the National Commission for Health
Education Credentialing, Inc. This program is a designated event for the Certified Health
Education Specialist to receive 12.5 Category | contact hours in health education, CDC provider
number GA0082.



Financial Disclosures

The Centers for Diseases Control and Prevention, our planners, and our presenters wish to
disclose that they have no financial interests or other relationships with the manufacturers of
commercial products, suppliers of commercial services, or commercial supporters, with the
exception of the following:

Planning Committee

Members Company Financial Relationship
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Frederick W. Unverzagt,
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Company
Eli Lilly and Company
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Financial Relationship
Honorarium received for role
as consultant

Research materials received
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Presentations will not include any discussion of the unlabeled use of a product or a product

under investigational use with the exception of the following:

Dr. Joseph F. Quinn’s discussion on naturally occuring investigational products. He will
be describing published data on the use of naturally occurring investigational products

for treatment or prevention of Alzheimer’s disease.

Dr. John W. Williams’ discussion on potential non-Food and Drug Administration (FDA)-
indicated interventions. He will be reviewing the evidence for potential interventions
(e.g., fish oil, cholinesterase inhibitors) that do not have an FDA indication for preventing

Alzheimer’s disease.
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Background

For many older adults, cognitive health and performance remain stable over the course of their
lifetime, with only a gradual and slight decline in short-term memory and reaction times. But for
others, this normal, age-related decline in cognitive function progresses into a more serious
state of cognitive impairment or into various forms of dementia, including Alzheimer’s disease.
Such loss of cognitive function—the ability to think, learn, remember, and reason—substantially
interferes with everyday function. As researchers continue to explore changes in the brain that
take place possibly decades before cognitive decline and dementia symptoms appear, they also
hope to discover more about the relationship between normal age-related cognitive decline and
the development of cognitive impairment or Alzheimer’s disease.

Alzheimer’s disease was first described in 1906, when German psychiatrist and
neuropathologist Alois Alzheimer observed the hallmarks of the disease in the brain of a female
patient who had experienced memory loss, language problems, and unpredictable behavior:
abnormal clumps of protein (now called beta-amyloid plaques) and tangled bundles of protein
fibers (now called neurofibrillary tangles). Today, an estimated 2.5 to 4.5 million Americans are
living with Alzheimer’s disease, the most common form of dementia, and those numbers are
expected to grow with the aging of the baby-boomer population. Age is the strongest known risk
factor for Alzheimer’s disease, with most people diagnosed with the late-onset form of the
disease over age 60. An early-onset, familial form also occurs but is very rare. The time from
diagnosis to death with Alzheimer’s disease ranges from as little as 3 years to 10 or more,
depending on the person’s age, sex, and the presence of other health problems.

In addition to investigating the causes and potential treatments for Alzheimer’s disease and
other dementias, researchers are focused on finding ways to prevent cognitive decline. Many
preventive measures for cognitive decline and for preventing Alzheimer’'s disease—mental
stimulation, exercise, and a variety of dietary supplements—have been suggested, but their
value in delaying the onset and/or reducing the severity of decline or disease is unclear.
Questions also remain as to how the presence of certain conditions, such as high cholesterol,
high blood pressure, and diabetes, influence an individual’s risk of cognitive decline and
Alzheimer’s disease.

To examine these important questions about Alzheimer’s disease and cognitive decline in older
people, the National Institute on Aging and Office of Medical Applications of Research of the
National Institutes of Health will convene a State-of-the-Science Conference from April 26 to 28,
2010, to assess the available scientific evidence related to the following questions:

e What factors are associated with the reduction of risk of Alzheimer's disease?

e What factors are associated with the reduction of risk of cognitive decline in
older adults?

e What are the therapeutic and adverse effects of interventions to delay the onset of
Alzheimer's disease? Are there differences in outcomes among identifiable subgroups?

e What are the therapeutic and adverse effects of interventions to improve or maintain
cognitive ability or function? Are there differences in outcomes among identifiable
subgroups?



e What are the relationships between the factors that affect Alzheimer's disease and the
factors that affect cognitive decline?

e If recommendations for interventions cannot be made currently, what studies need to be

done that could provide the quality and strength of evidence necessary to make such
recommendations to individuals?



About the Artwork

The illustration on this volume’s cover and used on a variety of materials associated with the
conference depicts several possible approaches to preventing Alzheimer's disease and
cognitive decline as viewed through a window. These approaches include mental stimulation,
exercise, and biomedical research. The conference will examine the current evidence
supporting the use of these and other preventive measures for Alzheimer’s disease and
cognitive decline.

The image was conceived and created by NIH’s Division of Medical Arts and is in the public
domain. No permission is required to use the image. Please credit “NIH Medical Arts.”
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Abstracts

The abstracts are designed to inform the panel and conference participants, as well as to
serve as a reference document for any other interested parties. We would like to thank the
speakers for preparing and presenting their findings on this important topic.

The organizers would like to thank the planning committee, the panel, the Duke University
Evidence-based Practice Center and the Agency for Healthcare Research and Quality. We also
would like to thank the Centers for Medicare & Medicaid Services, Eunice Kennedy Shriver
National Institute of Child Health and Human Development, National Center for Chronic
Disease Prevention and Health Promotion of the Centers for Disease Control and Prevention,
National Center for Complementary and Alternative Medicine, National Institute on Aging,
National Institute of Mental Health, National Institute of Neurological Disorders and Stroke,
National Institute of Nursing Research, and the Office of Dietary Supplements. We appreciate
your continued interest in both the NIH Consensus Development Program and the area of
preventing Alzheimer’s disease and cognitive decline.

Please note that where multiple authors are listed on an abstract, the underline denotes the
presenting author.

The abstract for Dr. Hugh C. Hendrie’s presentation does not appear in this document, because
it will be a commentary and reflection on the preceding conference presentations.
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Alzheimer’s Disease: The Nature
of the Public Health Problem

Mary Ganguli, M.D., M.P.H.

Alzheimer’s disease (AD) was first reported in a 51-year-old woman admitted to a mental
hospital in Germany with marked changes in mood and behavior and also significant intellectual
deterioration. Her clinical manifestations, together with the subsequent autopsy findings in her
brain, comprised the classical picture of AD, which was published in 1907." Epidemiological
population studies since the 1960s® have shown that AD is not only a rare disease of middle-
aged adults, but also a common disease of older adults. The symptoms of AD, as currently
defined, include decline in cognitive functioning in two or more domains, including memory, and
other domains such as executive, language, and visuospatial, which is sufficient to interfere with
everyday functioning. Frequently, there also are behavioral disturbances including depression,
psychosis, anxiety, agitation, sleep disturbance, disinhibition, and apathy.*® Diagnostic criteria
may now be evolving toward earlier detection of disease when the symptoms are milder, may
not yet be disabling, and may not yet include multiple cognitive domains.® Over time, individuals
with AD become progressively more symptomatic and disabled, with increasing dependency on
others for everyday needs, and sometimes have disruptive behaviors. Families thus acquire
increasing responsibility and suffer stress, conflict, and financial burdens.

Currently available treatments include drugs approved for the treatment of AD, among them
cholinesterase inhibitors and the glutamate modulator memantine, which provide modest benefit
in slowing the rate of decline but are not disease modifying. There also are effective drugs for
symptom relief of many behavioral manifestations, although with some risk. Nondrug
management includes psychotherapy and compensatory strategies for the patient earlier in the
course of the disease, behavioral strategies later in the course of the disease, and counseling,
education, and resource coordination for caregivers throughout the disease course.

Prevalence is the proportion of individuals within a defined population who are affected by the
disease at a given time. Incidence is the rate at which new cases develop in a defined
population at risk. Prevalence is a function of both incidence and duration of disease.
Potentially, preventive or disease-modifying treatments can delay onset and/or shorten duration
of disease, thus reducing prevalence.

The majority of the world’s dementia prevalence studies have been conducted in higher income,
industrialized nations. In these populations, prevalence estimates range from about 5-10% of
individuals age 65 and older; prevalence doubles approximately every 5 years of age and
generally appears to be higher among women than among men.” In all recent population
studies, the majority of cases of dementia are attributed to AD, although the precise proportion
varies. Autopsy studies conducted on population-based samples suggest that a very common
pathological picture is a mixture of AD and cerebrovascular pathology.®® Studies in the low-
and-middle-income (LAMIC) countries show dementia prevalence estimates of 1-3% in India
and sub-Saharan Africa, and about 5% in certain Asian and Latin American countries.’*'* The
lower estimates partly reflect shorter overall life expectancy, shorter survival after the onset of
dementia, and lower social/functional expectations of the elderly such that mild AD may be
dismissed as normal aging. Potentially, they also may reflect differences in the frequency of risk
and protective factors in different populations. Given the large and rapidly aging populations of
some developing countries,' the numbers of expected cases of AD will exceed those in more
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affluent countries where the proportion of cases is higher. Taking into account changing life
expectancy, by 2040, there will be a projected 71 million cases worldwide, more than 70% of
them in LAMIC countries."® Incidence rates are primarily available from the more affluent
countries; average annual rates of dementia incidence increase exponentially with age, from
0.3% at age 65—69 to 8.6% at age 95+, and, with some exceptions, appear to be roughly similar
in men and women.'* The gender similarity in incidence suggests that higher prevalence in
women may be due to their longer survival.

There is growing interest in detecting AD before the dementia stage, that is, at the stage when
the impairment is mild and not yet disabling, yet potentially amenable to early intervention.
Typically referred to as mild cognitive impairment (MCI), its diagnostic criteria are still evolving.*®
MCI prevalence estimates have ranged from 1-23% depending on criteria.*®*’ Inclusion of MCI
in the definition of AD therefore will raise prevalence estimates, while a meta-analysis has
shown tha}'gi most people with MCI would not progress to dementia even after 10 years of
follow-up.

The Alzheimer’s Association recently has estimated total costs for AD in the United States of
$148 billion annually, plus $89 billion in unpaid caregiving.'® According to one calculation, the
top 10% of Medicare beneficiaries with AD account for nearly half of total health expenditures
and a third of drug expenditures.? Different studies have reported a wide range of annual direct
costs, but comparisons should be made cautiously because of marked variation in assumptions,
methods, and healthcare financing systems.

We now can identify several knowledge gaps. Most older adults with AD will never be seen in
tertiary care settings such as specialty memory disorder clinics. We need (1) to develop
biomarkers with acceptable sensitivity, specificity, and predictive value, which are valid outside
specialty settings; (2) to have simple, reliable, valid criteria for diagnosis, particularly early
diagnosis, which can be applied at the level of the community and the primary care practitioner,
and also can be used uniformly across population studies worldwide; (3) to identify predictors of
future dementia among those individuals who are currently free of symptoms, and then
distinguish among predictors those that are true independent risk factors and those that are
early markers of the AD disease process (and could be incorporated into diagnostic criteria);**
(4) to understand among the true risk factors the underlying mechanisms so that potentially
modifiable factors and processes can be identified; a clear understanding of the timing and
underlying mechanism of action of putative risk/protective factors is needed for trials to be
appropriately designed, timed, and powered; (5) to understand how the same risk factor may
have different effects in different groups and regions, or at different points along the natural
history of the disease; this will require replication in different regions and ethnic groups, and
longitudinal cohort studies that begin no later than midlife; (6) to develop more sophisticated
study designs, which are hybrids of observational and interventional studies, for when a trial of
suitable length and scope is not feasible; and (7) to undertake good normative studies to allow
distinctions between cognitive decline that is pathological and will progress to dementia, and
that which is benign and associated with normal aging. Filling these gaps will advance public
health practice with regard to AD.
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Alzheimer’s Disease: Early Diagnosis

Ronald C. Petersen, M.D., Ph.D.

The field of aging and dementia is moving toward prediction and prevention. Most investigators
believe that the sooner we can intervene in the diagnostic process of Alzheimer’s disease (AD),

the more likely we will be able to minimize the damage done to the central nervous system.
Ideally, we would like to be able to identify individuals who are asymptomatic but at risk for

developing AD.

Currently, however, a major task for the field involves the identification of persons at the earliest

symptomatic stage who are likely to progress to AD. Toward this end, the construct of mild
cognitive impairment (MCI) has been useful to describe individuals at this predementia
symptomatic stage of impairment. Several longitudinal projects underway are designed to
dissect the underlying evolution of pathological events that ultimately lead to dementia.* In
Figure 1,2 one hypothetical characterization of this cascade involves the initial deposition of

amyloid in the brain, which can be detected on amyloid imaging studies or by cerebrospinal fluid

(CSF) analyses.?

Figure 1. Hypothetical Progression of Pathological Events in Alzheimer’s Disease
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Note: CSF=cerebrospinal fluid; FDG PET=18F-flurorodeoxyglucose positron emission tomography;
MRI=magnetic resonance imaging; ADL=activities of daily living; eMCl=early mild cognitive impairment;

Cog Perf=cognitive performance; LMCl=late mild cognitive impairment.
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Subsequently, metabolic changes occur, as depicted by 18F-fluorodeoxyglucose positron
emission tomography (FDG PET) scans, followed by neurodegeneration, which can be
characterized on magnetic resonance imaging (MRI) scans and possibly in the CSF through tau
expression. Subsequent to these events, clinical changes in memory leading to MCI and
functional changes occur later, characteristic of dementia. At present, this is a theoretical
scheme but worthy of investigation.

Several large longitudinal cohorts have been established to address these issues using MCI as
the focal clinical condition of symptomatic subjects at risk for progressing to AD. Most notable
among these projects is the Alzheimer’s Disease Neuroimaging Initiative (ADNI).* The ADNI is a
public-private cooperation involving the National Institute on Aging, industry, and nonprofit
organizations and is designed to evaluate the role of various imaging and chemical biomarkers
in predicting progression from MCI to AD. In addition, smaller groups of normal and mild AD
subjects have been included to allow interpretation of the data regarding MCI. ADNI has
demonstrated that, when MCI is characterized with a rather significant memory impairment, the
progression rate to AD is high, in the 15-25% per year range. This rate can be enhanced by
utilization of various imaging markers, such as medial temporal lobe atrophy, cortical thickness
on MRI, FDG PET metabolic patterns, and by the presence of amyloid deposition on molecular
imaging studies.® In addition, those MCI subjects with the AD profile of CSF markers also
progress more rapidly.® These observations have led ADNI investigators to propose a set of
milder cognitive criteria for MCI to determine if the markers will work at that stage.

The challenge now is to extend the clinical threshold for MCI to lesser degrees of memory
impairment in an attempt to identify the process at an earlier stage in the development of the
underlying pathology. As such, the criteria being emphasized now will enhance the sensitivity
of picking up persons at an earlier stage in the process but also will likely result in a loss of
specificity with respect to the predictors of the ultimate outcome. It is anticipated that, through
the use of imaging and clinical biomarkers, we will be able to enhance the specificity of

these outcomes.

In addition to ADNI, there are other efforts underway designed to inform us on the revision of
clinical criteria for AD.” The Mayo Clinic Study of Aging is a longitudinal study designed to
evaluate the utility of clinical features, imaging, and chemical biomarkers in predicting MCI and
predicting which subjects with MCI will progress to dementia and AD in a population-based
setting. The Mayo Clinic Study of Aging is a random sample of persons age 70 to 89 years in
Olmsted County, Minnesota, who a