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Preface

The United States has the most expensive health care in the world by a
large margin. However, by many measures of the health of the public, the
United States ranks well down the list of nations. How can we understand
this paradox? The wide regional variation in practice style implies that our
knowledge about effective health care is weak enough to support a wide
range of accepted practice. Since health care outcomes are the same in high-
and low-intensity regions, a lean style of practice is safe and an extravagant
style is wasteful.

The regional variation story offers further hints about a way out of this
problem. Variation is very low for some practices (e.g., coronary bypass
surgery or surgery for fractured hip), which implies secure knowledge and
strong consensus. Regional variation is very high for other practices (e.g.,
MRI and CT scans, ICU admissions in the last six months of life, referral to
a specialist), which implies weak knowledge and no consensus. Taken as a
whole, the evidence implies that better knowledge could lead to a stronger
consensus, less regional variation, and probably lower costs. In short, we
need better knowledge of which health care services are the most effective
and which patients are most likely to benefit from them.

Concern about the cost of health care has grown in the past 20 years,
and organizations that pay for health care have sought to obtain trust-
worthy information about what works in the practice of medicine. Payers,
government, health care delivery systems, and professional organizations
have taken the lead in efforts to develop standards of care. The result has
been movement in the right direction, but also chaos. The positive features
of these efforts include steady movement away from sole reliance on expert

x
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opinion and toward scientific, systematic reviews of the pertinent medical
literature and increasing recognition that we need a common language for
rating the evidence. The negative features are those inherent in a pluralistic,
uncoordinated health care system: large-scale duplication of effort, wide
variation in process, far too little attention to avoiding conflict of interest,
and lack of standards. We must build on the developing strengths of the
present system as we correct these problems.

In the past several years, people have begun to talk about impos-
ing order on the system for identifying effective health services. Many
people—ranging from health care experts to payers to presidential candi-
dates—have proposed a national organization to identify the most effective
health care services. Somewhat in advance of these proposals, the Robert
Wood Johnson Foundation asked the Institute of Medicine (IOM) to con-
vene a committee to recommend methods to identify highly effective health
care services. The confluence of these two developments creates what the
committee hopes will be a useful contribution to the emerging consensus
that the United States needs a more systematic approach to evaluating the
evidence for clinical effectiveness.

The IOM committee has focused on specifying the principles underly-
ing the methods to accomplish three crucial tasks for a national system for
identifying highly effective health services: priority setting, evidence review,
and development of recommendations. We believe that this report would
serve to guide an organization tasked with putting a working system into
place. In effect, it would be the starting point for a detailed manual of
operations for a new organization. In accord with its charge, the commit-
tee did not make recommendations about funding for clinical effectiveness
research or the institutional home of a national organization for clinical
effectiveness.

We expect considerable debate about the committee’s recommendation
about the structure of this organization. The committee proposes a hybrid
structure that exerts control over the processes of setting priorities for
which services to evaluate and conducting evidence reviews on the high-
priority topics. For the last step—the development of clinical recommen-
dations—the committee proposes to use the nation’s existing capacity for
developing practice guidelines and insurance coverage policy. The commit-
tee proposes standards to guide these organizations in making clinical rec-
ommendations and strongly recommends that organizations preferentially
use recommendations that are developed according to these standards. For
all three tasks, the committee has specific recommendations about minimiz-
ing bias due to conflict of interest.

The committee wrote this report for several audiences. One will de-
cide how to allocate resources for a national clinical effectiveness assess-
ment system. Among these are members of the U.S. Congress and private

Copyright © National Academy of Sciences. All rights reserved.
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organizations that would benefit from a national clinical effectiveness as-
sessment program. Another audience consists of the organizations that
would use the evidence that the new system would produce: payers, health
insurance companies, and health care delivery systems. A third audience is
the organizations that develop recommendations that will shape practice
measures, practice guidelines, and insurance coverage policy. Finally, we
hope that members of the general public—the ultimate beneficiaries of the
committee’s work—will read the report and support efforts to move in the
directions proposed in this report.

The IOM chose committee members who—individually and collec-
tively—have the expertise to make credible proposals. Among its members
are medical directors of large health insurance companies, health care
delivery systems, and companies. The committee also includes physicians
with experience in evidence-based guideline programs, experts on extract-
ing evidence from the medical literature, and experienced advocates for the
public interest. The breadth of interests represented on the committee is the
best guarantee that its recommendations would meet the needs of a diverse
community of interest. The committee developed a common vision early
in its deliberations, and it speaks with one voice in this report. In a series
of workshops, the committee listened to an array of experts who kindly
donated their time to help the committee. Above all, the committee had a
remarkable group of IOM staff members who supported the committee’s
efforts and kept the project moving forward. To all, we give thanks.

Barbara J. McNeil, Chair
Harold C. Sox, Vice Chair
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Summary!

In the early 21st century, despite unprecedented advances in biomedical
knowledge and the highest per capita health care expenditures in the world,
the quality and outcomes of health care vary dramatically across the United
States. The economic burden of health spending is weakening American
industry’s competitive edge and consumers are increasingly asked to take
on a greater share of the burden. Consumer-directed health care is viewed
by some as a means to rationalize what most agree is a health system
plagued by overuse, underuse, and misuse. Yet even the most sophisticated
health consumer struggles to learn which care is appropriate for his or her
circumstance.

It is in this context that the Robert Wood Johnson Foundation asked
the Institute of Medicine (IOM) to examine how the nation uses scientific
evidence to identify highly effective clinical services. The IOM appointed
the Committee on Reviewing Evidence to Identify Highly Effective Clini-
cal Services in June 2006 to respond to the foundation’s request (Box S-1).
The committee was charged with recommending a sustainable, replicable
approach to identifying effective clinical services. Ultimately, the commit-
tee concluded that the nation must significantly expand its capacity to use
scientific evidence to assess “what works” in health care. This report recom-
mends an organizational framework for a national clinical effectiveness as-
sessment program, referred to throughout as “the Program.” The Program’s
mission would be to optimize the use of evidence to identify effective health

IThis summary does not include references. Citations for the findings presented in the sum-
mary appear in the subsequent chapters.
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BOX S-1
Charge to the IOM Committee

The committee was charged with recommending a sustainable, replicable ap-
proach to identifying and evaluating the clinical services that have the highest
potential effectiveness. The charge specified three principal tasks:

(1) To recommend an approach to identifying highly effective clinical services
across the full spectrum of health care services—from prevention, diagno-
sis, treatment, and rehabilitation, to end-of-life care and palliation

(2) To recommend a process to evaluate and report on evidence on clinical
effectiveness

(8) To recommend an organizational framework for using evidence reports to
develop recommendations on appropriate clinical applications for specified
populations

services. Three functions would be central to this mission: setting priorities
for evidence assessment, assessing evidence (systematic review), and devel-
oping (or endorsing) standards for trusted clinical practice guidelines.

CONCEPTUAL FRAMEWORK

The committee based its work on the central premise that decisions
about the care of individual patients should be based on the conscientious,
explicit, and judicious use of current best evidence. This means that indi-
vidual clinical expertise should be integrated with the best information from
scientifically based, systematic research and applied in light of the patient’s
values and circumstances. Centering decision making on the patient is in-
tegral to improving the quality of health care and is also imperative if con-
sumers are to take an active role in making informed health care decisions
based on known risks and benefits. This report also recognizes that health
care resources are finite. Thus, setting priorities for systematic assessment
of scientific evidence is essential.

The era of physician as sole health care decision maker is long past.
In today’s world, health care decisions are made by multiple people, indi-
vidually or in collaboration, in multiple contexts for multiple purposes.
The decision maker is likely to be the consumer choosing among health
plans, patients or patients’ caregivers making treatment choices, payers or
employers making health coverage and reimbursement decisions, profes-
sional medical societies developing practice guidelines or clinical recom-
mendations, regulatory agencies assessing new drugs or devices, or public
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programs developing population-based health interventions. Every decision
maker needs credible, unbiased, and understandable evidence on the effec-
tiveness of health interventions and services.

What constitutes evidence that a health service is effective? Scientists
view evidence of effectiveness as knowledge that is explicit, systematic, and
replicable. However, patients, clinicians, payers, and other decision mak-
ers, often have a different, more contextual perspective on what constitutes
evidence of effectiveness. Decision makers consider the scientific evidence
as demonstrating what works under ideal circumstances, but of necessity
are also interested in “real world” circumstances. Patient factors such as
comorbidities, underlying risk, adherence to therapies, disease stage and
severity, health insurance coverage, and demographics; intervention factors
such as care setting, level of training, and timing and quality of interven-
tion; and other factors can affect the applicability of the results of an indi-
vidual study to a particular clinical decision or circumstance. There cannot
be a single study that covers all populations, intervention approaches, and
settings related to a clinical question. Systematic reviews of multiple high-
quality studies have the advantage of providing summaries of the available
research, which typically covers many different circumstances, and provid-
ing a snapshot of where more research is needed.

The conceptual context for this study is the continuum that begins
with research evidence, then moves to systematic review of the overall body
of evidence, and then to the interpretation of the strength of the overall
evidence for developing credible, clinical practice guidelines (Figure S-1).
Individual studies rarely provide definitive answers to clinical effectiveness
questions. A “systematic review” is a scientific investigation that focuses
on a specific question and uses explicit, preplanned scientific methods to
identify, select, assess, and summarize similar but separate studies. System-
atic reviews are critical to developing agendas for further research because
they reveal where evidence is insufficient and additional research is needed.
Moreover, a systematic review of studies on clinical effectiveness provides
an essential bridge between the body of research evidence and the develop-
ment of clinical guidance.

AN IMPERATIVE FOR CHANGE

The committee believes that unbiased, reliable information about what
works in health care is essential to addressing several persistent health
policy challenges (described below).

o Constraining health care costs. A significant proportion of health

care costs are directed to care that has not been shown to be effective
and may actually be harmful.
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Research Studies

Examples:

* Randomized clinical trials
Cohort studies

Case control studies
Cross-sectional studies
Case series

!

Systematic Review

® |dentify and assess the quality of
individual studies

® Critically appraise the body of evidence

® Develop qualitative or quantitative
synthesis

!

Clinical Guidelines and Recommendations

FIGURE S-1 Continuum from research studies to systematic review to development
of clinical guidelines and recommendations.

NOTE: The dashed line is the theoretical dividing line between the systematic
review of the research literature and its application to clinical decision making,
including the development of clinical guidelines and recommendations. Below the
dashed line, decision makers and developers of clinical recommendations interpret
the findings of systematic reviews to decide which patients, health care settings, or
other circumstances they relate to.

SOURCE: Adapted from West, S., V. King, T. Carey, K. Lohr, N. McCoy, S. Sutton,
and L. Lux. 2002. Systems to rate the strength of scientific evidence. Evidence
Report/Technology Assessment No. 47. (Prepared by the Research Triangle
Institute-University of North Carolina Evidence-based Practice Center under Con-
tract No. 290-97-0011). AHRQ Publication No. 02-E016. Rockville, MD: Agency
for Healthcare Research and Quality.
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® Reducing geographic variation in the use of health care services.
Variations in treatment patterns often reflect deviations from ac-
cepted care standards or uncertainty and disagreement regarding
what those standards should be. Uncertainties about what works
and for whom means patients cannot always be assured that they
will receive the best, most effective care.

o Improving quality. To promote quality health care, scientific knowl-
edge should be employed, but the evidence base needed to support
effective care is in many instances lacking.

o Consumer-directed health care. Many policy makers believe in em-
powering consumers and patients to be prudent managers of their
own health and health care. However, consumers need information
on the effectiveness, risks, and benefits of alternative treatments if
they are to search for and obtain high-value treatments. The current
dearth of such information is a substantial obstacle to consumer
empowerment.

® Making health coverage decisions. Private and public health plans
are struggling with an almost daily challenge of learning how their
covered populations might benefit—or be harmed by—newly avail-
able health services.

LIMITATIONS IN THE STATUS QUO

There is ample evidence that, under the status quo, there are critical
limitations in how the United States identifies and uses evidence on clini-
cal effectiveness, particularly with respect to three interrelated processes:
(1) setting priorities for evidence assessment; (2) assessing evidence through
systematic reviews; and (3) developing trusted clinical practice guidelines.

Setting Priorities for Evidence Assessment

If we are to resolve current deficiencies in how the nation uses scientific
evidence to identify the most effective clinical services, there must be a pro-
cess for identifying the most important topics in order to preserve resources
for evidence assessment itself. Most health technology assessment programs
have an organized process for determining which topics merit comprehen-
sive study. But currently no one agency or organization in the United States
assumes a broad, national perspective on new as well as established health
interventions across all populations—children as well as elderly persons,
women as well as men, and including ethnic and racial minorities.

The basic elements of a priority setting process include: identifying
potential topics; selecting the priority criteria; reducing the initial list of
nominated topics to a smaller set to be pursued; and choosing the final pri-
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ority topics. Some approaches also incorporate quantitative methods that
involve collecting data to weigh priorities, assigning scores for each crite-
rion to each topic, and calculating priority scores for each topic to produce
a ranked priority list. The process is typically conducted by a committee or
advisory group that reviews and chooses the topics that will be funded. It
may employ a formal method, such as the Delphi technique, to systemati-
cally develop the high-priority list.

The committee could not find any systematic assessments of the com-
parative strengths and weaknesses of different approaches to setting pri-
orities, including whether complex, quantitative, and resource-intensive
methods are more effective than less rigorous approaches. Many organiza-
tions report using the same general criteria to gauge the potential impact
that an evidence assessment might have on clinical care and patient out-
comes. These include burden of disease (rates of disability, morbidity, or
mortality), public controversy, cost (related to the condition, the procedure,
in the aggregate), new evidence that might change previously held conclu-
sions (new clinical trial results), adequacy of the existing evidence, and
unexplained variation in use of services. How these factors play into final
priorities is not apparent.

At present, there is substantial unnecessary duplication in reviews of
new and emerging technologies. Decision makers, especially in health plans
and health systems, often need to learn quickly about new and emerging
technologies and what is known and not known about effectiveness. Pa-
tients and providers want information on new health services as soon as
they become available, often because manufacturers are pressing them to
adopt a product or because consumers have been exposed to direct-to-
consumer advertising and want answers from their physician. Yet, almost
by definition, sufficient objective information about new and emerging tech-
nologies is seldom available. New and emerging technologies may require
a different priority setting process—including separate criteria—than other
topics with more substantive evidence.

Systematic Reviews Are the Central Link Between
Evidence and Clinical Decision Making

Systematic reviews of evidence on the effectiveness of health services
provide a central link between the generation of research and clinical deci-
sion making. Individual studies rarely provide definitive answers to clinical
effectiveness questions. If conducted properly, the systematic review should
make obvious the gap between what is known about the effectiveness of a
particular service and what clinicians and patients want to know. As such,
systematic reviews are also critical to developing the agenda for further
primary research because they reveal where evidence is insufficient and new
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information is needed. Without systematic reviews, researchers may miss
promising leads or pursue questions that have been answered already.

Systematic review is itself a science—a new and dynamic science with
evolving methods. In medicine, early implementers were trialists who saw
the need to summarize data from multiple effectiveness trials, many of them
with very small samples. By the late 1980s, systematic reviews were increas-
ingly used to assess the effectiveness of health interventions but research
also began to reveal problems in their execution. The methods underlying
the reviews were often neither objective nor transparent. The approach
to deciding which literature to include and which findings to present was
subjective and nonsystematic. Still today, the quality of published reviews
is variable and often unreliable.

The core of a systematic review is a concise and transparent synthesis
of the results of the included studies. The language of the review should
be simple and clear so that it is usable and accessible to decision makers.
The synthesis may be purely qualitative, that is, describing study results
individually but not combined, or it may be complemented by meta-analysis
that combines the individual study results quantitatively and allows statisti-
cal inference.

Under the status quo, judging the quality of reviews is often difficult
because methods are so poorly documented. Reviews rely on many dispa-
rate grading schemes and evidence hierarchies that are often not well un-
derstood. Since the underlying rationale for hierarchies is to present study
designs in terms of increasing protections against bias, evidence hierarchies
have the potential to raise awareness that some forms of evidence are
more trustworthy than others. However, hierarchies are often oversimpli-
fied and consider just the type of research (e.g., a clinical trial versus an
observational study) and not the question being asked. Observational and
experimental studies each can provide valid and reliable evidence, but their
relative value depends on the clinical question. For example, randomized
controlled trials can best answer questions about the efficacy of screening,
preventive, and therapeutic interventions while observational studies are
generally the most appropriate for answering questions related to progno-
sis, diagnostic accuracy, incidence, prevalence, and etiology.

The synthesis should collate, describe, and summarize the following
key features of the individual studies it reviews that could have a bearing
on the findings:

e Characteristics of the patient population, care setting, and type of
provider
Intervention (route, dose, timing, duration)
Comparison group

¢ Qutcome measures and timing of assessments
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¢ Quality of the evidence (i.e., risk of bias) from individual studies
and possible influence on findings. The term “bias” has different
meanings depending on the context in which it is used. It may refer
to “bias” due to conflicts of interest. “Bias” also refers to statistical
bias, i.e., the tendency for a study to produce results that depart
systematically from the truth. Statistical biases can lead to under- or
over-estimation of the effectiveness of an intervention
Sample sizes
Quantitative results and analyses, including examination of whether
the study estimates of effect are consistent across studies

e Examination of potential sources of study heterogeneity, if relevant

The synthesis should not include recommendations. If the systematic
review is both scientific and transparent, decision makers should be able
to interpret the evidence, to know what is not known, and to describe the
extent to which the evidence is applicable to clinical practice and particular
subgroups of patients. Making evidence-based decisions—such as when
a guideline developer recommends what should and should not be done
in specific clinical circumstances—is a distinct and separate process from
systematic review.

It is not known how many researchers in the United States are ad-
equately trained and qualified to conduct systematic reviews on the effec-
tiveness of health services.

Developing Evidence-Based Clinical Practice Guidelines

The development of clinical guidelines in the United States today is
highly decentralized and involves many public and private organizations—
medical professional societies, patient advocacy groups, payers, government
agencies, and others. The National Guideline Clearinghouse (NGC) main-
tained by the Agency for Healthcare Research and Quality includes clinical
guidelines from about 360 different organizations. The U.S. Preventive
Services Task Force produces recommendations for preventive services that
are widely considered to offer a gold standard for the process of guideline
development. International organizations also produce clinical guidelines
that are available in the United States.

One of the challenges inherent in having a highly decentralized, plural-
istic process for developing clinical guidelines is that multiple groups will
produce guidelines in the same clinical topic area. Currently, for example,
the NGC contains 471 guidelines relating to the topic of hypertension and
276 guidelines related to stroke. Despite the abundance of clinical guidance
for some topics, there is little clinical guidance on other important topics.

The translation of evidence into recommendations is not straightfor-
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ward. Although guideline developers have adopted several strategies to im-
prove the reliability and trustworthiness of the information they provide, it
is not yet possible to say that the development of clinical guidelines is based
on a scientifically validated process. The key challenges stem from the fact
that guideline development frequently forces organizations to go beyond
available evidence to make practical recommendations for use in everyday
practice. Given the gaps in the evidence base that frequently exist and the
variable quality of the information that is available, some observers have
suggested that one criterion of an effective guideline process is to have two
separate grading systems: one for the quality of evidence and another for
the recommendations themselves. Even when there is substantial consensus
about the existing scientific evidence, there may be different interpretations
about what the evidence means for clinical practice. Different interpre-
tations can be due, for example, to conflicting viewpoints about which
outcomes are the most important or which course of action is appropriate
given that evidence is imperfect.

RECOMMENDATIONS

The committee recommends the development of a national clinical ef-
fectiveness assessment program to facilitate the development of standards
and processes that yield credible, unbiased, and understandable syntheses
of the available evidence on clinical effectiveness for patients, individual
clinicians, health plans, purchasers, specialty societies, and others. The
committee hopes that the nation now has the will to address the urgent
need to bolster the U.S. health system with a foundation built on research
evidence and scientific methods.

The committee recommends a single entity be established to help de-
termine what works in health care. Box S-2 lists all the recommendations
presented in this report. Each recommendation is elaborated on in its re-
spective chapter with a rationale and strategies for implementation.

Recommendation: Congress should direct the secretary of the U.S.
Department of Health and Human Services to designate a single entity
(the Program) with authority, overarching responsibility, sustained re-
sources, and adequate capacity to ensure production of credible, unbi-
ased information about what is known and not known about clinical
effectiveness. The Program should

e set priorities for, fund, and manage systematic reviews of clinical

effectiveness and related topics;
¢ develop a common language and standards for conducting system-
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BOX S-2
Recommendations

Building a Foundation (Chapter 6)

Congress should direct the secretary of the U.S. Department of Health and Human
Services to designate a single entity (the Program) with authority, overarching respon-
sibility, sustained resources, and adequate capacity to ensure production of credible,
unbiased information about what is known and not known about clinical effectiveness.
The Program should

* set priorities for, fund, and manage systematic reviews of clinical effectiveness
and related topics;

e develop a common language and standards for conducting systematic reviews
of the evidence and for generating clinical guidelines and recommendations;

e provide a forum for addressing conflicting guidelines and recommendations;
and

e prepare an annual report to Congress.

The secretary of Health and Human Services should appoint a Clinical Effectiveness
Advisory Board to oversee the Program. lts membership should be constituted to
minimize bias due to conflict of interest and should include representation of diverse
public and private sector expertise and interests.

The Program should develop standards to minimize bias due to conflicts of interest for
priority setting, evidence assessment, and recommendations development.
Setting Priorities (Chapter 3)

The Program should appoint a standing Priority Setting Advisory Committee (PSAC) to
identify high-priority topics for systematic reviews of clinical effectiveness.

* The priority setting process should be open, transparent, efficient, and timely.
e Priorities should reflect the potential for evidence-based practice to improve

atic reviews of the evidence and for generating clinical guidelines
and recommendations;

e provide a forum for addressing conflicting guidelines and recom-
mendations; and

e prepare an annual report to Congress.

The committee further recommends that an advisory board be ap-

pointed to oversee the Program, and that the Program develop (or endorse)
standards to minimize bias.

Recommendation: The secretary of Health and Human Services should
appoint a Clinical Effectiveness Advisory Board to oversee the Pro-
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health outcomes across the life span, reduce the burden of disease and health
disparities, and eliminate undesirable variation.

¢ Priorities should also consider economic factors, such as the costs of treatment
and the economic burden of disease.

* The membership of the PSAC should include a broad mix of expertise and in-
terests and be chosen to minimize committee bias due to conflicts of interest.

Systematic Reviews (Chapter 4)

The Program should develop evidence-based methodologic standards for systematic
reviews, including a common language for characterizing the strength of evidence.
The Program should fund reviewers only if they commit to and consistently meet these
standards.

e The Program should invest in advancing the scientific methods underlying the
conduct of systematic reviews and, when appropriate, update the standards for
the reviews it funds.

The Program should assess the capacity of the research workforce to meet the
Program’s needs, and, if deemed appropriate, it should expand training opportunities
in systematic review and comparative effectiveness research methods.

Developing Trusted Guidelines (Chapter 5)

Groups developing clinical guidelines or recommendations should use the Program’s
standards, document their adherence to the standards, and make this documentation
publicly available.

To minimize bias due to conflicts of interest, panels should include a balance of com-
peting interests and diverse stakeholders, publish conflict of interest disclosures, and
prohibit voting by members with material conflicts.

Providers, public and private payers, purchasers, accrediting organizations, perfor-
mance measurement groups, patients, consumers, and others should preferentially use
clinical recommendations developed according to the Program standards.

gram. Its membership should be constituted to minimize bias due to
conflict of interest and should include representation of diverse public
and private sector expertise and interests.

Recommendation: The Program should develop standards to minimize
bias due to conflicts of interest for priority setting, evidence assessment,
and recommendations development.

The committee envisions a Program—whether a public entity or a
public-private entity—that develops standards and sets priorities and facili-
tates systematic reviews of priority topics by external organizations. The
committee believes that the most pragmatic—and also the most promising—
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approach to establishing such a Program is to build on current efforts. In
addition, private organizations that currently produce guidelines, such as
professional societies and others, treasure their autonomy and would likely
oppose efforts to reduce their role. Further, guidelines that have the impri-
matur of a respected professional society are able to engender trust in end
users. Finally, there are some indications that the quality of these guidelines
has improved over time.

The committee wants to ensure that the national Program recom-
mended by the committee is stable over the long term; its output is judged
as objective, credible, and without conflict of interest or bias; and its op-
erations are independent of external political pressures. For that reason,
the committee recommends that the Program be built on the basis of eight
core principles: accountability, consistency, efficiency, feasibility, objectivity,
responsiveness, scientific rigor, and transparency (Box S-3).

BOX S-3
Program Principles
Accountability Parties are directly responsible for meeting standards.
Consistency Processes are predictable and standardized so as to be

readily usable by patients, health professionals, medical so-
cieties, payers, and purchasers.

Efficiency Avoids waste and unnecessary duplication.

Feasibility Capable of operating in the real world; recognizing political,
economic, and social implications.

Objectivity Evidence-based and without bias, e.g., balanced participa-
tion, governance, and standards minimize conflicts of inter-
est and other biases.

Responsiveness Addresses information needs of decision makers in a timely
way. Able to react quickly. Patients and health professionals
require real time information for treatment decisions.

Scientific rigor Methods minimize bias, provide reproducible results, and are
completely reported.

Transparency Methods are explicitly defined, consistently applied, and
available for public review so that observers can readily link
judgments, decisions, or actions to the data on which they
are based.
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Recommendations for Setting National Priorities for Systematic Reviews

Setting national priorities for systematic reviews is important because
the overall value of the Program will hinge, in part, on how effectively the
enterprise determines its priorities. The committee recommends that the
Program appoint an independent, free-standing Priority Setting Advisory
Committee (PSAC) to develop and implement a priority setting process
that will identify those high-priority topics that merit systematic evidence
assessment. In contrast to the Clinical Effectiveness Advisory Board, which
should provide broad oversight of the Program, the PSAC should be an
active advisory body that meets frequently to advise the Program on topics
that merit priority systematic review.

Recommendation: The Program should appoint a standing Priority
Setting Advisory Committee (PSAC) to identify high-priority topics for
systematic reviews of clinical effectiveness.

¢ The priority setting process should be open, transparent, efficient,
and timely.

¢ Priorities should reflect the potential for evidence-based practice to
improve health outcomes across the life span, reduce the burden of
disease and health disparities, and eliminate undesirable variation.

e Priorities should also consider economic factors, such as the costs of
treatment and the economic burden of disease.

e The membership of the PSAC should include a broad mix of exper-
tise and interests and be chosen to minimize committee bias due to
conflicts of interest.

The PSAC should consider a broad range of topics, including, for ex-
ample, new, emerging, and well-established health services across the full
spectrum of health care (e.g., preventive interventions, diagnostic tests,
treatments, rehabilitative therapies, and end-of-life care and palliation);
community-based interventions such as immunization initiatives or pro-
grams to encourage smoking cessation; and research methods and data
sources for the analysis of comparative effectiveness.

The highest priorities should focus on the clinical questions of patients
and clinicians that have the potential for substantial impact on health out-
comes across all ages, burden of disease and health disparities, and undesir-
able variation in the delivery of health services.

There is limited research evidence to suggest the optimal composition
or size of the PSAC. The committee believes it should be sufficiently large
to include all of the important stakeholders, but not too large so that it is
unwieldy. The membership should mirror the Program’s target audience,
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especially patients and consumers, clinicians, payers, purchasers, guideline
developers, and individuals with the appropriate expertise in relevant con-
tent areas and technical methods.

The PSAC should cast a wide net to include all stakeholders in an open
and transparent topic nomination process. The process should especially
cultivate input from end users such as guideline developers, consumers,
patients, health professionals, and payers. While the nomination process
should not be overly burdensome to potential nominators, there should be
standardized methods and information requirements.

Objectivity implies balanced participation, oversight by a governance
body, and standards that minimize conflicts of interest and other biases.?
The PSAC should not be dominated by special interests that can benefit
materially or by intellectual biases that might favor one professional spe-
cialty over another (e.g., surgery versus medicine, ophthalmology versus
optometry).

Using transparent, well-documented, and standard procedures also
contribute to perceptions of objectivity. Stakeholders are not likely to trust
an unpredictable, opaque process. All deliberations should be open to
encourage public participation, public confidence, and ensure a wide vari-
ety of perspectives. The PSAC should post key documents on its website,
including meeting announcements and decisions concerning priorities, and
give time for public comment on documents that support the priority set-
ting process.

Recommendations for Conducting Systematic Reviews

Recommendation: The Program should develop evidence-based, meth-
odologic standards for systematic reviews, including a common lan-
guage for characterizing the strength of evidence. The Program should
fund reviewers only if they commit to and consistently meet these
standards.

e The Program should invest in advancing the scientific methods un-
derlying the conduct of systematic reviews and, when appropriate,
update the standards for the reviews it funds.

Recommendation: The Program should assess the capacity of the re-
search workforce to meet the Program’s needs, and, if deemed appro-

2The IOM has recently appointed the Committee on Conflict of Interest in Medical Re-
search, Education, and Practice to recommend principles for managing conflicts of interest in
the conduct of medical research, development of practice guidelines, and patient care. A final
report is expected in 2009 and may provide important guidance to the Program.
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priate, it should expand training opportunities in systematic review and
comparative effectiveness research methods.

Recommendations for Developing Trusted Clinical Practice Guidelines

Clinical practice guidelines vary widely in their methodological rigor
and protection from bias, and the committee recommends that steps be
taken to ensure that the information communicated through practice guide-
lines is trustworthy.

Recommendation: Groups developing clinical guidelines or recommen-
dations should use the Program’s standards, document their adherence
to the standards, and make this documentation publicly available.

Recommendation: To minimize bias due to conflicts of interest, panels
should include a balance of competing interests and diverse stakehold-
ers, publish conflict of interest disclosures, and prohibit voting by
members with material conflicts.

Recommendation: Providers, public and private payers, purchasers,
accrediting organizations, performance measurement groups, patients,
consumers, and others should preferentially use clinical recommenda-
tions developed according to the Program standards.
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Introduction

Abstract: This chapter presents the objectives and context for this report,
defines the key concepts used throughout the report, and describes the
approach of the Institute of Medicine (IOM) Committee on Reviewing
Evidence to Identify Highly Effective Clinical Services to undertaking the
study. The committee was charged with recommending an organizational
framework for assessing evidence on clinical effectiveness so that consum-
ers, clinicians, professional specialty societies, payers, purchasers, and
other decision makers have independent, valid information for making
health care decisions. The central premise underlying the report is that
decisions about the care of individual patients should be based on the con-
scientious, explicit, and judicious use of the current best evidence on the
effectiveness of clinical services. The conceptual context is the continuum
beginning with research evidence, moving to systematic review of the
overall body of evidence, and then to interpretation of the strength of the
overall evidence for developing evidence-based clinical practice guidelines.
The report provides a general blueprint for a national clinical effective-
ness assessment program (“the Program”) with responsibility for three
fundamental processes: (1) setting priorities for evidence assessment, (2)
assessing evidence (systematic review), and (3) developing (or endorsing)
standards for evidence-based clinical practice guidelines.

In the early 21st century, despite unprecedented advances in biomedi-
cal knowledge and the highest per capita health care expenditures in the
world, the quality and outcomes of health care vary dramatically across
the United States (Fisher and Wennberg, 2003; Fisher et al., 2003a,b;
McGlynn et al., 2003). The economic burden of constantly inflating health

17
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care spending is weakening American industry’s competitive edge and in the
global economy, and this burden is increasingly being transferred to con-
sumers as they are held more financially at risk for the health care services
that they use (Gabel et al., 2002; U.S. Government Accountability Office,
2006a,b; Webster, 2006). Enabling and incentivizing “consumer choice”
is viewed by some as a potential market strategy to rationalize what most
agree is a health care system plagued by overuse, underuse, and misuse
(Schwartz, 1984; Wennberg, 2004). Yet even the most sophisticated health
care consumer struggles to learn which care is appropriate for his or her
circumstance and to obtain it at the right time (Berwick, 2003; Rettig et al.,
2007; Wennberg, 2002).

With these trends in view, the Robert Wood Johnson Foundation
(RW]JF) asked the Institute of Medicine (IOM) to address problems in how
the nation uses scientific evidence to identify the most effective clinical ser-
vices. The IOM appointed the Committee on Reviewing Evidence to Iden-
tify Highly Effective Clinical Services in June 2006 to respond to RWJF’s
request and prepare this report. The 16-member committee included ex-
perts in clinical research, health care coverage, drug development, health
care benefits selection (large employers and other purchasers), health care
delivery, clinical guideline development, economics, statistical methods and
epidemiology, consumer and patient perspectives, child health, preventive
medicine, behavioral health, and ethics. Brief biographies of the committee
members appear in Appendix G.

STUDY SCOPE

The committee was charged with recommending a sustainable, replica-
ble approach to identifying and evaluating the clinical services that have the
highest potential effectiveness. The charge specified three principal tasks:

(1) To recommend an approach to identifying highly effective clini-
cal services across the full spectrum of health care services—from
prevention, diagnosis, treatment, and rehabilitation, to end-of-life
care and palliation

(2) To recommend a process to evaluate and report on evidence on
clinical effectiveness

(3) To recommend an organizational framework for using evidence
reports to develop recommendations on appropriate clinical ap-
plications for specified populations

The committee’s initial deliberations focused on articulating its charge

in a strategic work plan for the 18-month study period. The committee
chose to focus on developing an organizational framework for a national
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clinical effectiveness assessment program, referred to throughout the report
as “the Program.” The mission of the Program would be to optimize the use
of evidence to identify effective health care services. Three functions would
be central to this mission: setting priorities for conducting evidence assess-
ments, conducting evidence assessments (systematic review), and developing
(or endorsing) standards for trusted clinical practice guidelines. The objec-
tive of this report is twofold: first, to examine the scientific rationale for
these three functions and, second, to recommend an organizational context
for implementing the three functions.

The committee reviewed, and ultimately excluded, a number of topics
that might be related to the charge including cost-effectiveness, knowledge
transfer and adherence to guidelines, program costs and sources of program
funding, placement of the program (e.g., within a governmental or private-
sector framework), patient values and preferences, legal issues, and techni-
cal methods underlying evidence assessment or guideline development.

The committee explored the relevance of cost and cost-effectiveness
analysis (CEA) to the committee’s charge over the course of several meet-
ings. The committee decided not to make recommendations about the role
of costs in evaluating clinical services for two reasons. First, in the United
States, the role of cost in government health policy and coverage deci-
sions, clinical guidelines, and practice measures is unresolved albeit often
debated (Congressional Budget Office, 2007; Medicare Payment Advisory
Commission, 2007; Wilensky, 2006). Although CEA has been used for
decades to estimate the relative value of alternative health interventions,
particularly with respect to new prescription medications, most policy
makers do not use it explicitly. Many policy makers believe information on
cost-effectiveness has the potential to guide more efficient use of health care
resources. The committee noted, however, that—regardless of the cost side
of the equation—reliable cost-effectiveness analysis depends on high-quality
evidence on effectiveness. In fact, the Medicare Payment Advisory Commis-
sion has recommended that before policy makers routinely employ CEA for
decision making, they must address concerns about CEA methods, includ-
ing how to assess the effectiveness of health services (Medicare Payment
Advisory Commission, 2005). By this reasoning, high-quality comparative
effectiveness research is a prerequisite to performing valid cost-effectiveness
analyses. Second, RWJE, the sponsor of this study, urged the committee to
limit its work to the non-cost issues related to determining the effectiveness
of health care services. Following the completion of the IOM study, RW]JF
intends to fund additional research into how cost affects access to effective
health care services (Lumpkin, 2006).

The committee also discussed at length whether the report should delve
into issues related to knowledge transfer and adherence to clinical guide-
lines. Clearly, identifying effective health services is just one step toward
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ensuring an effective health care system. There is little value to identifying
effective services or developing evidence-based practice guidelines, if the
knowledge gained does not lead to higher quality health care delivery and
improved patient outcomes. However, setting standards for best practices
(e.g., through clinical guidelines) differs fundamentally from successfully
implementing them through quality improvement projects, which take place
at a local level.

STUDY METHODS

The committee deliberated during 5 in-person meetings and 14 tele-
phone conferences between July 2006 and October 2007. As previously
noted, during its early discussions, the members of the committee agreed
to first develop a strategic work plan for organizing the study. This soon
led to a primary focus on three processes deemed integral to identifying
effective health care services.

Given the dynamic nature of the issues involved in the study, the com-
mittee decided to supplement its planned review of the relevant literature
with expert testimony on current issues. It thus convened two public work-
shops. The first workshop, held in November 2006, focused on evidence
generation, evidence synthesis, and evidence assessment of new health care
technologies and new applications of existing technologies. The committee
heard testimony from various experts, including the developers of health
care technologies, government regulators, research scientists, and technol-
ogy assessors, on their experiences with the use of positron emission tomog-
raphy scanning for the diagnosis of Alzheimer’s disease; pharmacotherapy
with bevacizumab (Avastin) and ranibizumab (Lucentis) for age-related
macular degeneration; and two technologies related to the early identifica-
tion and treatment of colorectal cancer; the fecal DNA screening test and
an assay to test toxicity for the chemotherapy agent irinotecan.

The second workshop, held in January 2007, focused on organiza-
tions that set priorities for developing systematic reviews, clinical practice
guidelines, and practice standards. The committee heard testimony from
senior representatives of the Agency for Healthcare Research and Quality
(AHRQ), the U.S. Preventive Services Task Force (USPSTF), Consumers
Union’s Best Buy Drugs, the American Heart Association (in collaboration
with the American College of Cardiology), the National Quality Forum,
the National Committee for Quality Assurance, the Joint Commission, the
American Medical Association (AMA)-convened Physician Consortium for
Performance Improvement, UnitedHealthcare, the Cochrane Collabora-
tion, the Blue Cross and Blue Shield Association Technology Evaluation
Center (an Evidence-based Practice Center), Johnson & Johnson, the ECRI
Institute, Genentech, and the Dartmouth-Hitchcock Department of Ortho-
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pedic Surgery. In addition to oral testimony, the experts provided written
responses to the committee’s questions.
Appendix B provides further details on the public workshops.

CONTEXT FOR THIS REPORT

Conceptual Framework

The committee based its work on the central premise that decisions
about the care of individual patients should be based on “the conscientious,
explicit, and judicious use of current best evidence” (Sackett et al., 1996).
This means that individual clinical expertise should be integrated with the
best information from scientifically based, systematic research and should
be applied in light of the patient’s unique values and circumstances (Straus
et al., 2005). Centering on the patient is integral to improving the quality of
health care (IOM, 2001) and is also imperative if consumers are to take an
active role in making informed health care decisions based on known risks
and benefits. The committee also recognizes that health care resources are
finite. Thus, setting priorities for the systematic assessment of the scientific
evidence is essential.

What Is Evidence?

In the everyday sense, “evidence” is considered a collection of facts
that ground one’s belief that something is true (Dictionary.com, 2007).
In searching for evidence that a health care service is highly effective, the
notion of what constitutes evidence is more complex. It also depends on
one’s perspective. In a systematic review of the different views on the
nature of evidence, Lomas and colleagues (2005) observed that scientists
view evidence as knowledge that is explicit (codified and propositional),
systematic (with transparent and explicit methods used to codify the evi-
dence), and replicable. However, outside the research community, decision
makers, such as patients, clinicians, health plan managers, and employers,
see evidence as being more contextual. For the decision maker, scientific
evidence demonstrates what works under ideal circumstances, but it has
relevance only when it is adapted to a particular set of circumstances.
Someone must interpret the evidence for it to be used to guide clinical
decision making.

Who Is a Health Care Decision Maker?

The era of physician as sole health care decision maker is long past.
In today’s world, health care decisions are made by multiple persons, in-
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dividually or in collaboration, in multiple contexts for multiple purposes.
Decision makers are likely to be the consumer choosing among health
plans, patients or the patients’ caregivers making treatment choices, payers
or employers making health care coverage and reimbursement decisions,
professional medical societies developing practice guidelines or clinical
recommendations, regulatory agencies assessing new drugs or devices, and
public programs developing population-based health interventions. Every
decision maker needs credible, unbiased, and understandable evidence on
the effectiveness of health care services.

Conceptual Context for the Study

The committee defined the conceptual context for this study as the
continuum that begins with research evidence and that then moves to a
scientific, systematic review of the overall body of evidence and then to
the interpretation of the strength of the overall evidence for the develop-
ment of trusted clinical practice guidelines (Figure 1-1). The systematic
review is an essential element of scientific inquiry into what is known and
not known about what works in health care (Glasziou and Haynes, 2005;
Helfand, 2005; Mulrow and Lohr, 2001; Steinberg and Luce, 2005). The
strength of the evidence depends on the quality of the individual studies
that comprise the body of evidence, the combined number of participants
and events observed in the relevant studies, the consistency of the findings
of the relevant studies, and the magnitude of the observed effects (Higgins
and Green, 2006; Khan et al., 2001; West et al., 2002).

What Is an Effective Clinical Service?

The terms “effectiveness” and “clinical effectiveness™ refer to the extent
to which a specific intervention, procedure, regimen, or service does what
it what it is intended to do when it is used under real world circumstances
(Cochrane Collaboration, 2005; Last, 2001). Recently, numerous propos-
als have called for a large expansion in the generation of comparative
effectiveness information (BCBSA, 2007a; Congressional Budget Office,
2007; The Health Industry Forum, 2006; IOM, 2007; Medicare Payment
Advisory Commission, 2007; Wilensky, 2006). These proposals call for
systems to compare the impacts of different options for caring for a medical
condition (e.g., prostate cancer) for a defined set of patients (e.g., men at
high risk of prostate cancer recurrence). The comparison may be between
similar treatments, such as competing prescription medications, or for
very different treatment approaches, such as surgery or radiation therapy.
Or, the comparison may be between using a specific intervention and its
nonuse (sometimes called “watchful waiting”). This report uses the terms
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Research Studies

Examples:

* Randomized clinical trials
Cohort studies

Case control studies
Cross-sectional studies
Case series

!

Systematic Review

® |dentify and assess the quality of
individual studies

® Critically appraise the body of evidence

® Develop qualitative or quantitative
synthesis

!

Clinical Guidelines and Recommendations

FIGURE 1-1 Continuum from research studies to systematic review to development
of clinical guidelines and recommendations.

NOTE: The dashed line is the theoretical dividing line between the systematic
review of the research literature and its application to clinical decision making,
including the development of clinical guidelines and recommendations. Below the
dashed line, decision makers and developers of clinical recommendations interpret
the findings of systematic reviews to decide which patients, health care settings, or
other circumstances they relate to.

SOURCE: Adapted from Systems to Rate the Strength of Scientific Evidence (West
et al., 2002).
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» >

“effectiveness,” “clinical effectiveness,” and “comparative effectiveness”
interchangeably.

See Box 1-1 for other key terms that are referred to in the report.

Historical Context

This study occurs at a time when there is heightened interest in opti-
mizing U.S. health care through the generation of new knowledge on the

BOX 1-1
Selected Terms Used in the Report

Experimental study—A study in which the investigators actively intervene to test
a hypothesis. Controlled trials are experimental studies in which an experimental
group receives the intervention of interest while a comparison group receives no
intervention, a placebo, or the standard of care and the outcomes are compared.
In a randomized controlled trial, the participants are randomly allocated to the
experimental group or the comparison group.

Observational or nonexperimental study—A study in which the investigators
do not seek to intervene but simply observe the course of events. In cohort
studies, groups with certain exposures or characteristics are monitored over
time to observe an outcome of interest. In case-control studies, groups with
and without an event or condition are examined to see whether a past exposure
or event is more prevalent in one group than in the other. Cross-sectional stud-
ies determine the prevalence of a condition or an exposure at a specific time or
time period. Case series describe a group of patients with a characteristic in
common, for example, individuals undergoing a new type of surgery or the users
of a new device.

Systematic review—A systematic review is a scientific investigation that focuses
on a specific question and that uses explicit, preplanned scientific methods to
identify, select, assess, and summarize the findings of similar but separate stud-
ies. It may or may not include a quantitative synthesis of the results from separate
studies (meta-analysis). In this report, the term “systematic review” is used to
encompass reviews that incorporate meta-analyses as well as reviews that pres-
ent the study descriptively rather than inferentially.

Meta-analysis—The process of using statistical methods to combine quantita-
tively the results of similar studies in an attempt to allow inferences to be made
from the sample of studies and applied to the population of interest.

Technology assessment—An assessment of the effectiveness of medical tech-
nologies that uses either single studies or systematic reviews.

SOURCES: Cochrane Collaboration (2005); Haynes et al. (2006); Last (2001); West et al.
(2002).
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effectiveness of health care services. As noted earlier, numerous stakehold-
ers, policy makers, and government entities have proposed substantial
new investment in comparative effectiveness research (America’s Health
Insurance Plans, 2007; BCBSA, 2007a; IOM, 2007; Medicare Payment
Advisory Commission, 2007; Wilensky, 2006). These calls for the genera-
tion of evidence underscore the urgency of the concern that the nation’s
health care decision makers be able to discern which evidence is valid, for
whom, and under what circumstances. Marked increases in the evidence
base for health care decision making will inevitably bring a concomitant
need for an increased capability for the synthesis and the interpretation of
the evidence.

The recent efforts to expand comparative effectiveness research follow
more than four decades of progress and setbacks in this area. Overall, there
have been significant gains in the science of effectiveness research, from the
adoption of randomized controlled trials in the 1960s to the introduction
of technology assessment in the 1970s, the methodological advances of
the 1980s, and the creation of the Cochrane Collaboration in the 1990s
(Box 1-2). Along the way, various government entities and private organiza-
tions have been launched to perform or be responsible for clinical effective-
ness research. Many of these initiatives have faltered because of inadequate
funding or political conflicts with vested interests (Gray, 1992; Gray et al.,
2003). This committee hopes that the nation now has the will to address
the urgent need to bolster the U.S. health care system with a foundation
built on research evidence and scientific methods.

ORIENTATION TO THE ORGANIZATION OF THE REPORT

This report provides a general blueprint for a national clinical effective-
ness assessment program (“the Program”). The overall intent is to outline
key Program functions and to recommend an overarching Program infra-
structure. The following section describes the organization of the report and
the objective of each chapter.

Chapter Objectives

This introductory chapter has described the objectives and context for
this report, including the conceptual framework, key terminology, historical
context, and methods used to perform the study. The subsequent chapters
sequentially outline the building blocks of the Program, i.e., priority setting,
assessing evidence (systematic review), and developing (or endorsing) stan-
dards for clinical practice guidelines. The final chapter explores how best
to organize these three functions in an overarching Program with maximum
potential to benefit patients and the health care system overall.
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1930s

1960s

1970s

1980s

BOX 1-2
Selected Milestones in U.S. Efforts to
Identify Effective Health Care Services

The U.S. Food and Drug Administration (FDA) is given authority to regulate
the premarket review of new drugs for safety by the Federal Food, Drug, and
Cosmetic Act (1938).

Technology assessment arises on the basis of the recognition that modern
technology may have unintended, harmful consequences.

The Kefauver-Harris Drug Amendments expand the FDA'’s responsibilities to
include evaluations of safety and effectiveness. Effectiveness must be proved
by “substantial evidence” (1962).

Congress gives the FDA significant authority through the Medical Device
Amendments to regulate the testing and marketing of medical devices to en-
sure their safety and efficacy (1976).

ECRI (now the ECRI Institute) publishes its first monthly publication dedicated
to assessing medical technologies (1971).

Congress establishes the U.S. Office of Technology Assessment (OTA) (P.L.
92-484) to perform objective analyses of technologies, including health care
services, to aid policy making (1972). (Congress eliminated funding for OTA
in 1995.)

Wennberg and colleagues document wide variations in physician practices,
making evident that the style of U.S. health care practice is likewise variable
(1973).

Congress establishes the National Center for Health Care Technology (P.L. 95-
623) in 1978 to conduct medical technology assessments related to Medicare
coverage decisions. (The program was dissolved in 1981 after Congress cut
its funding.)

RAND Corporation researchers document that large proportions of the proce-
dures that physicians perform are inappropriate, as judged by evidence-based
decision criteria.

The American College of Physicians initiates the Clinical Efficacy Assessment
Project and begins publishing clinical guidelines (1981).

The Veterans Administration institutes a Technology Assessment Committee to
make recommendations on priority technologies for assessment and appropri-
ate methods for technology assessment (1984).

The Blue Cross and Blue Shield Association (BCBSA) establishes the Technol-
ogy Evaluation Center to assess medical technologies through comprehensive
reviews of clinical evidence (1985).
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1990s

The Agency for Health Care Policy and Research (AHCPR) (now the Agency
for Healthcare Research and Quality [AHRQ)) is created and given the respon-
sibility for federal health services research by the Omnibus Budget Reconcilia-
tion Act of 1989 (P.L. 101-239). The agency’s Center for Medical Effectiveness
Research forms several Patient Outcome Research Teams to study the out-
comes and costs of alternative treatments for specific clinical problems.

The Council of Medical Specialty Societies convenes a national meeting to
promote guidelines and training programs for specialty societies and commis-
sions the creation of a manual of evidence-based methods (1987).

Significant methodological advances enable the generation and use of evidence
in medical decisions. These include decision trees, utility theory, Bayes theo-
rem for analyzing diagnostic tests, mathematical models, cost-effectiveness
analysis, clinical epidemiology, outcomes assessment, meta-analysis, and
systematic review.

The U.S. Preventive Services Task Force (USPSTF) is convened in 1984 to
evaluate research and issue guidelines for preventive interventions. It pioneers
the use of comprehensive literature reviews and publishes the first Guide to
Clinical Preventive Services in 1989.

AHCPR (now AHRQ) launches a program to create evidence-based guidelines
(1990-1996).

The Cochrane Collaboration creates a network of organizations from 13 coun-
tries, including the United States, to promote evidence-based health care
though the production of systematic reviews and clinical guidelines (1993).

Funding for AHCPR operations is seriously threatened in response to lobby-
ing by a small group of orthopedic surgeons angered by a Patient Outcomes
Research Team report on the treatment of back pain (1995-1996).

Congress eliminates funding for the Office of Technology Assessment (1995).

AHRQ establishes the Evidence-based Practice Centers (EPCs) program to
produce reports on clinical evidence and technology assessments (1997).

AHRQ, the American Medical Association, and the American Association of
Health Plans (now America’s Health Insurance Plans) create the National
Guideline Clearinghouse (1998).

Health plans, specialty societies, disease-based associations, and foundations
create numerous programs that produce clinical guidelines.

The Centers for Medicare & Medicaid Services (CMS) establishes the Medi-
care Coverage Advisory Committee (now the Medicare Evidence Develop-
ment and Coverage Advisory Committee) to provide objective assessments
of the available evidence on the safety, efficacy, and clinical benefits of medi-
cal services or products for national coverage decisions (1998).

continued
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BOX 1-2
Continued

2000s CMS introduces Coverage with Evidence Development to generate data
on the utilization and impacts of services being considered for a national
Medicare coverage decision. The overall objective is to improve the
evidence base for providers’ recommendations to Medicare beneficiaries
(2005).

AHRQ creates the Effective Health Care Program, authorized by Section
1013 of the Medicare Prescription Drug, Improvement, and Modernization
Act of 2003 (P.L. 108-173) (2005).

The Institute of Medicine establishes the Roundtable on Evidence-Based
Medicine (2006).

BCBSA, America’s Health Insurance Plans, the Medicare Payment Ad-
visory Commission, and others propose substantial new investment in
comparative effectiveness research.

NOTE: The USPSTF was modeled on the Canadian Task Force on the Periodic Health Exami-
nation, which the Canadian Government created in 1976 to weigh the scientific evidence for
and against using specific preventive services in asymptomatic populations (Canadian Task
Force on Preventive Health Care, 2003).

SOURCES: Atkins et al. (2005); BCBSA (2007b); Canadian Task Force on Preventive Health
Care (2003); CMS (2006); Congressional Research Service (2005); Eddy (2005); Gazelle
et al. (2005); Gray et al. (2003); Helfand (2005); IOM (1985, 2006); Levin (2001); Steinberg
and Luce (2005); USPSTF (2007).

Chapter 2, An Imperative for Change, documents the imperative for
immediate action to change how the nation marshals clinical evidence and
applies it to endorse the use of the most effective clinical interventions.

Chapter 3, Setting Priorities for Evidence Assessment, provides the
committee’s findings and recommendations on setting priorities for evidence
assessment (systematic review) and describes key programmatic challenges
in establishing a priority setting process for the Program.

Chapter 4, Systematic Reviews: The Central Link Between Evidence
and Clinical Decision Making, reviews how high-quality evidence assess-
ment (systematic review) is integral to identifying effective clinical services
and presents the committee’s recommendations for ensuring high-quality
evidence assessment. Key programmatic challenges are highlighted.

Chapter 5, Developing Trusted Clinical Practice Guidelines, presents
the committee’s findings and recommendations for developing (or endors-
ing) standards for trusted clinical practice guidelines. Key programmatic
challenges are highlighted.
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Chapter 6, Building a Foundation for Knowing What Works in Health
Care, considers how the previous chapters’ recommendations may be best
implemented. It provides guiding principles, assesses three basic alterna-
tives, and recommends a general organizational framework for the Pro-
gram. Key programmatic challenges are highlighted.
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An Imperative for Change

Abstract: This chapter documents the imperative for immediate action to
change how the nation marshals clinical evidence and applies it to endorse
the most effective clinical interventions. The chapter describes five inter-
connecting, persistent health policy challenges that are inextricably associ-
ated with the need to know what works in bealth care: (1) unsustainable
rates of increase in costs, (2) unwarranted geographic variation in the use
of services, (3) unreliable quality, (4) consumer-directed health care, and
(5) the need to make informed decisions about the health services that
should be covered by health insurance. The chapter provides a brief de-
scription and assessment of the efforts that are being made to address the
need for information on clinical effectiveness as well as the primary chal-
lenges facing the current system. This sets the stage for the committee’s rec-
ommendations for addressing the challenge in the subsequent chapters.

To a great extent, the resolution of some of the nation’s most pressing
health policy concerns hinges on the capacity to identify highly effective
clinical services. Unsustainable rates of growth in health spending result
from the delivery of effective as well as ineffective care. The high costs as-
sociated with the provision of both appropriate and inappropriate care lead
to higher insurance premiums. Unwarranted variation in clinical practice
reflects deviations from accepted standards of care, as well as uncertainty
and disagreement regarding what those standards should be. This contrib-
utes to the health care quality chasm in which patients cannot always be
assured that they will receive the best, most effective care. The common
thread in each of these policy areas is the need to differentiate between ef-
fective and ineffective care.

33
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In recent years, the capacity of the United States to evaluate clinical
effectiveness has improved substantially. A number of public and private
organizations synthesize and assess the evidence on clinical effectiveness,
and many others focus on applying in real world settings the knowledge
that those organizations generate. However, significant gaps in the ability to
develop, synthesize, and apply the evidence on clinical effectiveness remain;
and the nation faces major challenges as an array of new—and often very
expensive—technologies and treatments rapidly enter the health care mar-
ketplace. As a result, the nation needs to continue to improve its capacity
to assess clinical effectiveness and ensure that health care decision making
is grounded in the evidence about what works.

BACKGROUND

Over the past 50 years medical knowledge has grown dramatically
as breakthroughs have occurred in numerous areas of medical science,
including genomics, stem cell biology, biomedical engineering, molecular
biology, and immunology (Sung et al., 2003). Investments in biomedical
research, both public and private, have increased steadily over time, result-
ing in a rapid pace of innovation in health care (Neumann and Sandberg,
1998; Zinner, 2001). Many more preventive, diagnostic, and treatment
alternatives are available to patients than were available in past years; and
even more are in development, including products that have resulted from
research in pharmacogenomics, biotechnology, and nanotechnology (Joint
Economic Committee, 2007; Walsh, 2005). Investments in research directed
at understanding the human genome and the functions of genes will provide
more opportunities to deliver personalized medicine, which will tailor diag-
noses and therapies to an individual’s own genotype (Meadows, 2005).

At the same time, the 77 million members of the nation’s baby boom
generation are nearing retirement age, and soon the health system will be
confronted with patients from this large and increasingly complex cohort
of individuals with multiple comorbidities, including physical and cogni-
tive impairments (AHRQ, 2001). This will place increased demands on the
health system and will add to cost pressures.

For patients and providers, as well as for society as a whole, ascertain-
ing the effectiveness of the available preventive, diagnostic, and treatment
options is becoming increasingly urgent. The expense of emerging technolo-
gies and the projected increases in consumer demand virtually ensure that
cost control will be a central focus for policy makers, health plans, and
others in the coming years (Clancy, 2003). Moreover, variation in treatment
patterns means that, in many cases, patients will continue to receive care
that deviates from standards of high quality. In the context of rapidly ris-
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ing costs, society’s ability to distinguish between health interventions that
work and those that do not work, and for whom they work, is becoming
more and more important.

Medical Advances

In recent years, many new diagnostics, devices, drugs, biologics, and
procedures have been added to the medical armamentarium. In addition,
innovations first established in other fields have been applied to medicine
through technology transfer, including lasers, ultrasound, and magnetic
resonance spectroscopy (Gelijns and Rosenberg, 1994).

Over the course of the coming decade, the pace of innovation in medi-
cal care is likely to accelerate even more. Although the time from discovery
to clinical availability remains long, many medical innovations are moving
closer to the release stage. In recent years, the number of patents that have
been issued for biomedical devices and biopharmaceuticals has increased
significantly. From 1991 to 2003, the number of new patents issued for
medical devices doubled from 4,500 to more than 9,000. From 1992 to
2001, the total number of biotechnology patents granted per year tripled,
from less than 2,600 to nearly 7,800 (IOM, 2007a).

Information Overload

Along with the increase in the numbers of medical treatments and
interventions that are available, the volume of literature describing investi-
gations of these interventions has also expanded. From 1978 to 2001, 8.1
million journal articles were published in MEDLINE.! From 1978 to 1985,
the average annual number of articles indexed by MEDLINE was 272,344,
By the 1994 to 2001 time period, the average annual volume of indexed
articles had increased by 46 percent to 442,756. Much of the growth in the
literature was in articles on randomized trials and other types of clinical
research that could be used to guide evidence-based practice (Druss and
Marcus, 2005).

The evidence base for clinical effectiveness has thus become so vast that
it is essentially unmanageable for individual providers (IOM, 2001). Yet, at
the same time, the primary literature provides limited guidance on a broad
range of urgent clinical questions, such as comparative effectiveness and
long-term patient outcomes (Tunis et al., 2003).

The massive quantity of evidence places significant demands on anyone

IMEDLINE is a database of the National Library of Medicine, National Institutes of
Health.
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seeking to stay abreast of current standards of care. For physicians, infor-
mation on the available care options can be overwhelming, even when just a
single class of interventions, such as pharmaceuticals, is considered. For ex-
ample, for antihypertensive medications, a search of the PubMed database
of the National Center for Biotechnology Information of the National Li-
brary of Medicine, the National Institutes of Health (NIH) (http://pubmed.
gov), by use of the terms “antihypertensive agents AND therapeutic use”
identified 312 English-language review articles that the PubMed database
had indexed between October 1, 2006, and September 12, 2007.

As a result of this increase in the quantity of relevant information,
synthesized information such as systematic reviews, clinical guidelines, and
resources (e.g., The Cochrane Library), have become essential tools for the
users of the evidence (Druss and Marcus, 2005). However, the number of
these products has also grown substantially. For example, as of September
2007, the Agency for Healthcare Research and Quality’s (AHRQ’s) Na-
tional Guideline Clearinghouse (2007b) listed 54 clinical practice guidelines
under the heading “antihypertensives.” In this situation, end users need a
mechanism to determine which summaries are the most relevant, valid,
and reliable.

For physicians—and patients—who are motivated enough to read
through and assess all of the relevant individual clinical studies on their
own, keeping current is an arduous, if not impossible, task. Given the vari-
able quality of the research and its limited generalizability, these providers
and patients are faced not only with reconciling vastly different research
findings but also with scrutinizing each study’s methodology in detail to en-
sure that the study has been well designed, that the analyses have been well
performed, and that the results apply to their particular clinical circum-
stance (Abramson, 2004). This expectation is unrealistic, especially given
that today’s medical residents frequently lack the knowledge in biostatistics
necessary to interpret the findings of published clinical research (Windish
et al., 2007). These findings illustrate the need for a system that can make
sense of all of the data that currently exist, as well as the new knowledge
that is now being generated.

PERSISTENT HEALTH POLICY CHALLENGES

Clinical effectiveness is a central issue in health care. Improving the
capacity to conduct clinical effectiveness assessments has the potential to
improve health care in a range of vital areas, from cost to quality and ac-
cess. These opportunities make it imperative that the United States makes
improvements in its capacity to make impartial, accurate effectiveness as-
sessments. This capability may also provide the financial leeway needed to
allow the adoption of innovative breakthrough technologies.
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Unsustainable Rates of Increase in Costs

A significant proportion of health care costs is directed to care that
has not been shown to be effective and that may actually be harmful.
For example, Wennberg and colleagues (2006) concluded that decreased
utilization of acute care hospitals and physician visits by Medicare benefi-
ciaries could actually lead to better clinical outcomes and also prolong the
solvency of the program. The authors found that 30 percent of Medicare
spending on chronically ill individuals was unnecessary. Other studies have
also estimated that the potential savings from reducing excessive spending
on services of little or no value in the Medicare program may be as high as
30 percent of all expenditures (Wennberg et al., 2002a).

Historically, health care cost-containment efforts in the United States
have had little to no success (Altman and Levitt, 2002). The levels of spend-
ing on health care rose from 5.7 percent of the gross domestic product
(GDP) in 1965 to 16 percent of the GDP in 2004 (Lubitz, 2005). By 20135,
spending is projected to reach 20 percent of the GDP, or an estimated $4
trillion, up from $1.9 trillion in 2004 (Borger et al., 2006; Cutler, 2005).
The U.S. Government Accountability Office (2007) concludes that rising
health care costs pose a fiscal challenge not just to the federal budget but
also to states, American businesses, and society as a whole.

The federal Medicare program spent $374 billion in 2006 and ac-
counted for 13 percent of all federal spending (Kaiser Family Foundation,
2007). Spending on Medicare is projected to reach $564 billion in 2012 and
in the subsequent years will continue to consume an increasingly large por-
tion of federal revenues. Along with projected increases in spending on So-
cial Security, Medicaid, and interest on the federal debt, these expenditures
will begin to crowd out spending in many other areas of the budget. As a
result, fiscal pressures will necessitate a series of difficult budget decisions
in coming years (Walker, 2007). Figure 2-1 provides Congressional Budget
Office estimates of Medicare and Medicaid spending as a percentage of the
GDP through 2050. In this context, improving the U.S. capacity to evaluate
the effectiveness of medical treatment options appears to be vital.

Unwarranted Geographic Variation in the Use of Health Services

Evidence suggests that there is a substantial potential to improve the
quality of health care by addressing the inappropriate variation in the use
of health services (IOM, 2001). Analysis of the widespread geographic
differences in health spending and the use of services does not support the
hypothesis that greater spending results in increased life expectancy or bet-
ter health outcomes overall in the regions with higher levels of spending
(Fisher et al., 2003a; Fuchs, 2004; Wennberg et al., 2002b).
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FIGURE 2-1 Total federal spending for Medicare and Medicaid under assumptions
about the health care cost growth differential.
SOURCE: Congressional Budget Office (2007).

Health care differs substantially across the country, from one small
region to another and from one city to the next (Feenberg and Skinner,
2000; Fisher et al., 2003a). These variations occur across a wide range
of health interventions, including the use of delivery by cesarean section
(Baicker et al., 2006); cardiac procedures after acute myocardial infarction
(Guadagnoli et al., 1995); treatment of degenerative diseases of the hip,
knee, and spine (Weinstein et al., 2004); and the treatment of individuals
who are chronically ill (Wennberg et al., 2004). There are also significant
disparities in the quality and the quantity of the health services received by
minority groups in the United States (IOM, 2003).

Among Medicare beneficiaries, regional differences in spending reflect
a greater frequency of physician visits, the more frequent use of specialist
consultations, more frequent tests and minor procedures, and the greater
use of the hospital and intensive care unit in certain regions (Fisher et al.,
2003b). In addition, larger expenditures are associated with dramatic dif-
ferences in end-of-life care seen in various parts of the country (Skinner
and Wennberg, 2003). Overall, the difference in lifetime Medicare spending
between a typical 65-year-old in Miami, Florida, and one in Minneapolis,
Minnesota, has been estimated to be more than $50,000 (Wennberg et al.,
2002b). Figure 2-2 illustrates these spending differentials in 2003.
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FIGURE 2-2 Medicare spending per capita in the United States, by hospital referral
region, 2003.

NOTE: The numbers in parentheses indicate the number of regions in each group.
Reprinted, with permission, from The Dartmouth Atlas Project, 2003. Copyright
2007 by The Trustees of Dartmouth College.

SOURCE: The Dartmouth Atlas Project (2003).

Greater expenditures do not necessarily result in better health out-
comes, however (Fuchs, 2004). Fisher and colleagues (2003b) found no
evidence that the patterns of practice observed in higher-spending regions
led to improved survival, a slower decline in functional status, or a greater
satisfaction with care. A higher rate of utilization of medical tests and pro-
cedures can, in some cases, have negative consequences for patients, as in
the case of false-positive screening test results (Mitka, 2004). Consequently,
differentiating between effective and ineffective health utilization is an im-
portant policy objective.

Variation in physician practice patterns has been a persistent concern
because it points to the overuse and underuse of specific health services
(Schwartz, 1984; Wennberg, 2004). These designations suggest that there
are benchmarks that define optimal use; however, these are often not well
defined. Investigators have asserted that, for some preference sensitive
services, informed patient preference should be used to establish the bench-
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marks for appropriate use (Wennberg, 1988; Wennberg and Wennberg,
2003), yet this presupposes that patients (and providers) have access to
reliable, relevant, and trustworthy information about treatment outcomes.
This is often not the case. As a result, many policy makers have called for
the establishment of a national organization that would be able to meet
the need for clinical effectiveness information (America’s Health Insurance
Plans, 2007; BCBSA, 2007a; Medicare Payment Advisory Commission,
2007; Shortell et al., 2007; Wilensky, 2006).

The Quality Chasm

The Institute of Medicine (IOM) report Crossing the Quality Chasm
(2001) identified six aims for patient care: safety, effectiveness, patient
centeredness, timeliness, efficiency, and equity. To promote effective care,
the report indicated that scientific knowledge should be employed to ensure
that all patients who might benefit from a certain intervention receive the
services, whereas those who are not likely to benefit should not (i.e., avoid-
ing underuse and overuse). The report recognized that the evidence base
needed to support effective care is limited for many health and health care
topics, but it concluded that health care providers and organizations should
do more to determine the most appropriate therapies on the basis of the
strength of the evidence and then adhere to those preferred therapies.

Strategies that encourage quality improvement, such as pay-for-
performance incentives, are also based on the ability to recognize excellent
performance, promote best practices, and reduce errors (Berwick et al.,
2003). The IOM report Rewarding Provider Performance (2007b) high-
lights performance measures as key building blocks in this effort. How-
ever, these measures must be based on benchmarks of appropriate clinical
performance, and these are often not available. Thus, a lack of reliable
information about clinical effectiveness limits the ability to guide care and
to evaluate it.

Consumer-Directed Health Care

Many policy makers believe in empowering consumers and patients
to be prudent managers of their own health and health care (Buntin et al.,
2006; Congressional Budget Office, 2006). Proponents of consumer-directed
health plans argue that consumers who are equipped with good information
on the cost and quality of health services will have the power to reduce the
cost and improve the quality of care. Yet, information on the effectiveness,
risks, and benefits of alternative treatments is rarely adequate (U.S. Govern-
ment Accountability Office, 2006).
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Coverage Decisions

Private and public health plans are struggling with an almost daily
challenge of learning how their covered populations might benefit—or be
harmed—by newly available health services. In making coverage decisions,
it is rare for plans to have access to all of the information that they need,
and it is often unclear what should guide their decision making in cases in
which the scientific knowledge is inconclusive or lacking. Determining what
level of evidence and what degree of certainty is sufficient to move forward
with a decision to cover or not cover a new treatment involves a judgment
about the risks of acting too soon (promoting the use of a treatment that is
later determined to be ineffective or harmful) and acting too late (delaying
the use of a treatment that is truly beneficial) (Atkins et al., 2005b).

The value of costly, emerging technologies is widely debated. Cutler
and McClellan (2001) argue that although technological changes have ac-
counted for the bulk of the increases in medical expenditures over time,
these medical advances have proved to be worth far more than their costs.
In contrast, Redberg (2007) argues that many treatments undergo rapid
adoption despite relatively limited evidence, resulting in high levels of
spending for unproven procedures. The current controversy over the use of
drug-eluting stents for the treatment of vascular disease is a case in point.

In deciding what to include as part of their covered package of ben-
efits, health plans and purchasers must decide about the value of specific
interventions for particular groups of patients. Health services and tech-
nologies are deemed medically necessary, and therefore appropriate for
inclusion in the benefit package, or experimental and investigational, and
therefore not eligible for coverage. However, the term “medical necessity”
is ill defined, unexamined, and idiosyncratically applied (Bergthold, 1995).
Historically, insurers relied on the expert opinions of physicians in deciding
what services and technologies to include as part of their benefit packages.
Over time, however, plans have placed a stronger emphasis on high-quality
scientific studies (Garber, 2001; Tunis and Pearson, 2006).

CURRENT LANDSCAPE

Providers, patients, health plans, and others need information about
clinical effectiveness to ensure that the decisions that they make are solidly
grounded in the evidence about what works. Toward that end, Congress
has substantially increased funding for the NIH in recent years. Between
1998 and 2003 the NIH budget doubled, and by fiscal year 2007 it had
reached $28.6 billion (Loscalzo, 2006). Private spending on research has
also increased significantly (Iglehart, 2001). For example, investments in re-
search and development on new medicines by the biotechnology and phar-
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maceutical research member companies of the Pharmaceutical Research and
Manufacturers of America (PhRMA) (2006) reached $39.4 billion in 2005,
up from $2 billion in 1980.

In recent years there have also been increasing investments in the syn-
thesis of the available clinical evidence in the United States, for example,
with the establishment of AHRQ’s Evidence-based Practice Centers (EPCs),
as well as private-sector activities (Atkins et al., 2005a; Garber, 2001).
Appropriations for health services research made to all federal agencies—
AHRQ), the NIH, the Veteran’s Health Administration, the U.S. Department
of Defense, the Centers for Medicare & Medicaid Services (CMS), the U.S.
Food and Drug Administration (FDA), and the Centers for Disease Control
and Prevention—has now reached approximately $1.5 billion annually.
However, research on clinical effectiveness receives only a small part of that
investment (IOM, 2007a). In general, vastly more funding is available for
primary medical research than for the synthesis of the available evidence.

Key Players

A number of public- and private-sector organizations are involved in
the collection, analysis, and dissemination of clinical effectiveness informa-
tion. In addition to the NIH and the private-sector groups that fund primary
research, many other organizations are involved in assessing that informa-
tion and synthesizing it in ways that inform decision making. Some of the
many organizations that conduct these activities are described below.

U.S. Food and Drug Administration

In deciding whether particular drugs or devices should be allowed to
enter the market, the FDA plays a central role in assessing clinical efficacy
data. The FDA consists of eight offices. One of these, the Center for Drug
Evaluation and Research (CDER), evaluates the safety and efficacy of all
new drugs before they are sold on the market and monitors the safety of
drugs after they have been approved. Other offices within the FDA include
the Center for Biologics Evaluation and Research and the Center for De-
vices and Radiological Health.

In deciding on drug approvals, the CDER relies on advisory commit-
tees to obtain outside opinions and advice. Advisory committees review
the evidence and provide input on new drugs; major new indications for
previously approved drugs; and requirements for new drugs, such as boxed
warnings on drug labels. The CDER takes advisory committee recommen-
dations under consideration, but they are not binding (CDER, 2007). The
CDER follows many of the same procedures when it evaluates its portfolio
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of new products, which include vaccines and blood- and tissue-derived
products.

The process for obtaining FDA approval for devices is entirely differ-
ent from the process for obtaining approval for drugs, and the standards
for proving safety and efficacy are also different. All medical devices must
be manufactured under a quality assurance program, be suitable for the
intended use, be adequately packaged and properly labeled, and have es-
tablishment registration and device listing forms on file with the FDA. The
manufacturers of only some classes of devices, however, must provide clini-
cal data showing safety and efficacy.

AHRQ’s Effective Health Care Program

Under Section 1013 of the Medicare Prescription Drug, Improvement,
and Modernization Act, Congress directed AHRQ to conduct and support
research focused on patient outcomes; comparative clinical effectiveness;
and the appropriateness of specific pharmaceuticals, devices, and health
services. This AHRQ project, known as the Effective Health Care Program,
incorporates three approaches as part of its work on comparative effective-
ness: (1) knowledge synthesis through the EPCs (see below); (2) the genera-
tion of new knowledge through a network of research-based health care
organizations with access to electronic health information databases and
the capacity to conduct rapid-turnaround research; and (3) the translation
of the research work into patient-oriented materials, conducted through
the John M. Eisenberg Clinical Decisions and Communications Science
Center (AHRQ, 2007b). Congress has appropriated $15 million annually
for this effort.

Syntheses of the Available Evidence

Public and private organizations, such as AHRQ’s EPCs, the Blue
Cross and Blue Shield Association (BCBSA) Technology Evaluation Center
(TEC), the Cochrane Collaboration, the ECRI Institute, and Hayes, Inc.,
conduct syntheses of the available evidence (Table 2-1). These organizations
provide systematic reviews, meta-analyses, and technology assessments that
synthesize the available literature and describe what is known about the
effectiveness of specific clinical interventions.

Individuals and organizations use the syntheses of the available evi-
dence that these organizations produce in a number of ways. Public and
private health plans use the information to inform their coverage decisions,
professional and patient care organizations use the information to create
practice guidelines, organizations that track provider performance rely on
it to establish benchmarks of appropriate care, and the information is also
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TABLE 2-1

KNOWING WHAT WORKS IN HEALTH CARE

Examples of Organizations That Conduct Evidence Syntheses

Organization

Description

AHRQ EPCs

BCBSA TEC

Cochrane
Collaboration

ECRI
Institute

Hayes, Inc.

In 1997, AHRQ launched an initiative establishing 12 EPCs in an effort to
promote evidence-based practice in everyday care. AHRQ awards five-year
contracts to EPCs to develop evidence reports and technology assessments.
Currently, there are 13 EPCs in both university and private settings.

BCBSA founded TEC in 1985 to provide decision makers with objective
assessments of clinical effectiveness. TEC serves a wide range of clients

in both the private and the public sectors, including Kaiser Permanente

and CMS. Assessments are reviewed by the Medical Advisory Panel,
consistinging of experts in various specialties. TEC is a designated EPC, and
its products are publicly available on its website.

The Cochrane Collaboration is an independent, nonprofit organization that
produces and disseminates systematic reviews of health care interventions.
Founded in 1993, Cochrane is the largest and best known multinational
organization working to evaluate health interventions based on systematic
reviews. Its reviews are prepared by health professionals and others,
including consumers, who work as part of one or more of the 51 Cochrane
Review Groups. Editorial teams oversee the preparation and maintenance
of the reviews and the application of quality standards, as documented in

a regularly updated Handbook. Cochrane’s contributors are funded from

a variety of sources including governments, home institutions, and private
funds. Commercial funding of review groups, centers, and the annual
Colloquium is not allowed, however. Cochrane is also funded through
royalties emanating from subscriptions to The Cochrane Library. Cochrane
review abstracts, and plain language summaries are made available to the
public for free and complete reviews are available via subscription to The
Cochrane Library, which includes a variety of databases of reviews and
controlled trials. The Cochrane Database of Systematic Reviews, the most
important of these, included more than 4,900 protocols and reviews as of
Issue 3, 2007.

The ECRI Institute is a nonprofit organization that provides technology
assessments and cost-effectiveness analyses to ECRI Institute members and
clients, including hospitals; health systems; public and private payers; U.S.
federal and state government agencies; and ministries of health, voluntary
sector organizations, associations, and accrediting agencies. Its products
and methods are generally not available to the public. The ECRI Institute
is a designated EPC and is also a Collaborating Center of the World Health
Organization.

Hayes, Inc., is a for-profit organization, established in 1989, to develop
health technology assessments for health organizations, including health
plans, managed care companies, hospitals, and health networks. Hayes,
Inc., produces several professional products, including the Hayes Briefs,
the Hayes Directory, and the Hayes Outlook. Its products and methods are
generally not available to the public.

SOURCES: AHRQ (2007c¢); BCBSA (2007b); Cochrane Collaboration (2007); ECRI Institute

(2007); Hayes

, Inc. (2007).
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employed by other researchers and the general public. Table 2-2 describes
several of the ways in which public-sector organizations use the evidence
synthesis.

Clinical Guideline Developers

Another way in which evidence syntheses may be applied in practice
is through the development of clinical guidelines and recommendations.
Medical professional societies, patient advocacy groups, trade associations,
and others have instituted processes to collect and analyze evidence (includ-
ing systematic reviews) and develop clinical recommendations on the basis
of that information (Table 2-3). Almost 2,200 guidelines are now included
in the National Guideline Clearinghouse, which is supported by AHRQ
(NGC, 2007a).

Many consider the U.S. Preventive Services Task Force (USPSTF) to be
a model for clinical recommendation development. The USPSTF conducts

TABLE 2-2 Public-Sector Activities That Use Evidence Syntheses

Organization Description
CMS CMS established MCAC (now MedCAC) in 1998 to provide independent
MedCAC expert advice to CMS on specific clinical topics. MedCAC reviews and

evaluates the medical literature and technology assessments on medical
items and services that are under evaluation at CMS. MedCAC can be an
integral part of the national coverage determination process. MedCAC is
advisory in nature; CMS is responsible for all final decisions.

DERP DERP is a collaboration of public and private organizations, including
13 state programs, that develops reports assessing the comparative
effectiveness and safety of drugs within particular drug classes. EPCs
conduct evidence reviews for DERP. State Medicaid programs have used
this information to develop their drug formularies.

NIH CDP The CDP conferences convene independent panels of researchers, health
professionals, and public representatives who consider the literature
reviews conducted by EPCs, as well as expert testimony. The NIH staff
select clinical topics on the basis of their public health importance, their
prevalence, controversy over the topics, the potential to reduce gaps
between knowledge and practice, the availability of scientific information,
and the impact of the individual topics on health care costs. The CDP
produces consensus statements not intended to serve as practice guidelines.

NOTE: CDP = Consensus Development Program; DERP = Drug Effectiveness Review Project;
MCAC = Medicare Coverage Advisory Committee; MedCAC = Medicare Evidence Develop-
ment and Coverage Advisory Committee.

SOURCES: CMS (2006, 2007b); DERP (2007); NIH Consensus Development Program
(2007).
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TABLE 2-3 Examples of Organizations That Establish Clinical
Guidelines and Recommendations

Organization Description

ACC/AHA The ACC has partnered with the AHA to develop guidelines for
evidence-based cardiovascular care since 1980. Writing groups are
specifically charged with performing a formal literature review,
weighing the strength of evidence for or against a particular
treatment or procedure, and including estimates of expected health
outcomes when data exist.

ACP In 1981, the ACP launched the Clinical Efficacy Assessment Project
to evaluate advances in medicine and develop clinical practice
guidelines based on the best evidence available. Current guidelines

are based on evidence reports commissioned by AHRQ and
produced by EPCs.

ADA The ADA has established the Evidence Analysis Library, which
consists of relevant nutritional research and evidence-based
guidelines.

AHRQ and USPSTF  The U.S. Public Health Service convened USPSTF in 1984, and
since 1998 it has been sponsored by AHRQ. The USPSTF consists
of a panel of private-sector experts, and its recommendations are
regarded as the “gold standard” for clinical preventive services.

American Diabetes The American Diabetes Association funds research, publishes

Association scientific findings, and conducts programs nationwide. Clinical
practice guidelines and recommendations are developed from
literature reviews by clinicians and are reviewed by the Executive
Committee.

ASCO ASCO convenes expert panels to develop clinical practice guidelines
for methods of cancer treatment and care. The manual for
generating these guidelines is updated regularly to reflect significant
changes.

NHLBI The NHLBI organizes voluntary expert panels to develop clinical
practice guidelines related to heart, blood vessel, lung, and blood
diseases in children and adults.

NOTE: ACC = American College of Cardiology; ACP = American College of Physicians; ADA
= American Dietetic Association; AHA = American Heart Association; ASCO = American
Society of Clinical Oncology; NHLBI = National Heart, Lung, and Blood Institute.
SOURCES: ACC (2007); ACP (2007); ADA (2007); AHRQ (2007a); American Diabetes As-
sociation (2007); ASCO (2007); Eagle and Guyton (2004); NHLBI (2007).

impartial assessments of the scientific evidence to reach conclusions about
the effectiveness of a broad range of clinical preventive services, including
screening, counseling, and preventive medications. Its recommendations are
intended for use in the primary care setting.

Under contract to AHRQ, an EPC conducts systematic reviews of the
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evidence on specific topics in clinical prevention that serve as the scientific
basis for USPSTF recommendations. The USPSTF reviews the EPC report,
estimates the magnitude of benefits and harms for each preventive service,
reaches consensus about the net benefit for each preventive service, and
issues a recommendation.

Performance Measurement Organizations

A number of organizations track and evaluate provider performance
by measuring their actual clinical practices against the recommended
practices (Table 2-4). To conduct this work, performance measurement
groups first establish standards of care against which the performance of
providers can be assessed. These are based on the available evidence and
the guidelines issued by professional groups. In many cases, however, ad-
equate guidelines are not available or are not evidence based, and this has
been a significant barrier to the development of performance measures.

Significant Challenges

Although the U.S. system for the development, synthesis, and applica-
tion of clinical evidence has expanded and improved over the past several
decades, it continues to face significant challenges. Among these are the
persistent gaps in the information available to decision makers, as well as
the confusing manner in which the information is presented (e.g., different
organizations use different coding schemes to represent similar concepts).
Moreover, the quality of the information is often suspect because of a lack
of transparency regarding the methods used to generate the information as
well as conflict of interest concerns. In addition, inefficiencies in the current
system that result from duplications of effort mean that fewer resources
are available to fill the remaining information gaps. These concerns are
detailed below.

Unmet Information Needs

Physicians now have access to a vast amount of relevant clinical infor-
mation, but often this information is difficult to navigate and it may not
address their specific concerns (Tunis, 2005). New tools, such as the Up-to-
Date database and the American College of Physicians’ Physicians’ Infor-
mation and Education Resource are bringing more information directly to
physicians’ offices, but uncertainties about the quality and the applicability
of the evidence remain.

The available information may not be suitable to the clinician’s needs
for a number of reasons. For example, although the provider may want to
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TABLE 2-4 Examples of Organizations That Measure Performance

Organization Description

AQA Alliance In 2004, the American Academy of Family Physicians, the American
College of Physicians, and America’s Health Insurance Plans joined
with AHRQ to create the AQA Alliance (originally the Ambulatory
Care Quality Alliance). The AQA Alliance has developed a
collaborative process in which physicians, consumers, purchasers,
health insurance plans, and others develop strategies for measuring
performance at the physician or group level; collecting data; and
reporting the information to consumers, physicians, and other
stakeholders.

The Joint Commission A nonprofit organization established in 1951, the Joint Commission

(formerly JCAHO) evaluates 15,000 health organizations in the United States and
provides accreditation to those meeting its quality standards. The
Joint Commission sets standards to ensure the quality and the
safety of the care provided. Performance measures supplement the
standards-based survey process by providing specific performance
targets, allowing ongoing performance monitoring, and working
toward continuous improvement.

NCQA A nonprofit organization founded in 1990, the NCQA accredits
health organizations to provide consumers and employers with an
indicator of quality. The NCQA develops quality standards and
performance measures, building consensus among large employers,
policy makers, physicians, patients, and health plans to decide
what aspects of quality to measure, how to measure it, and how
to promote improvement. The NCQA tracks quality through the
Health Plan Employer Data and Information Set and publishes
annual reports on its findings.

NQF A nonprofit membership organization founded in 1999, the NQF
was established as a public-private partnership to promote a
common approach to measuring and reporting health care quality.
The NQF includes participation from consumers, public and private
purchasers, employers, professionals, provider organizations, health
plans, accrediting bodies, and others. Its goals are to promote
collaborative efforts, develop a national quality measurement and
reporting strategy, standardize health care performance measures,
promote consumer understanding of quality information, and
promote an enhanced system capacity for evaluation.

NOTE: JCAHO = Joint Commission on Accreditation of Healthcare Organizations; NCQA
= National Committee for Quality Assurance; NQF = National Quality Forum.

SOURCES: AQA Alliance (2006); The Joint Commission (2007); NCQA (2007); NQF
(2007).

know how a particular intervention is likely to affect patients with mul-
tiple comorbidities, such patients are frequently excluded from research
studies and are often not covered by clinical guidelines (Boyd et al., 2005).
In addition, relatively little is known about interventions for rare diseases
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(European Organisation for Rare Diseases, 2005). Moreover, even though
the evidence that is presented in systematic reviews may be comprehensive,
it does not necessarily come in a form that is meaningful to doctors. For ex-
ample, review documents typically summarize treatment effects in terms of
relative risk, which does not take into account the prevalence of the disease.
They also may not account for the presence of comorbidities. Physicians
may prefer to make treatment decisions according to the absolute risks and
benefits of treatment (presented as the number of events per 100 patients
treated or the number of patients who need to be treated to prevent a single
event) (Jackson and Feder, 1998).

Consumers also have unmet information needs. Direct-to-consumer
advertising encourages greater spending on prescription drugs, which may
potentially avert the underuse of medication but which may also promote
medication overuse (Donohue et al., 2007). Consumers need to know when
claims are valid and apply to them and when the claims are exaggerated
or irrelevant to their needs. Physicians must be prepared to respond to
consumer requests for information on heavily marketed prescription drugs
and other clinical services, and they are also the target of aggressive sales
efforts by pharmaceutical representatives (Angell, 2004).

Inconsistent Coding

The organizations that provide systematic reviews and clinical guide-
lines use different grading systems to characterize the quality of evidence
and the strength of recommendations. These codes fall primarily into four
categories: letters only (e.g., A, B, and C), Roman numerals only (e.g., I,
II, and III), mixed letters and numerals (e.g., Ia, Ib, and Ila), and terms
(e.g., strong and weak or consistent and inconsistent) (Schiinemann et al.,
2003). The discrepancies among grading systems cause difficulties for end
users, who must decipher and remember what each of the various designa-
tions means. AHRQ identified more than 100 scales, checklists, and other
instruments used to rate the quality of individual studies and the strength
of bodies of evidence (AHRQ, 2002).

Transparency

Although by definition systematic reviews are supposed to use scientific
methods to synthesize the available evidence, the organizations that pro-
duce these syntheses do not always make the processes and deliberations
that they used public and transparent. Few organizations depend on an ex-
ternally reviewed protocol to conduct their reviews. Consequently, the steps
taken to address some of the difficult—often very subjective—elements of
the synthesis process, such as the basis for including or excluding particular

Copyright © National Academy of Sciences. All rights reserved.



Knowing What Works in Health Care: A Roadmap for the Nation
http://lwww.nap.edu/catalog/12038.html

50 KNOWING WHAT WORKS IN HEALTH CARE

articles from reviews, are not apparent. Moher and colleagues (2007) as-
sessed 300 systematic reviews and found that only 56 percent reported their
full literature search strategy.

The same concerns apply to all evidence reviews, whether they are
conducted by the various professional and advocacy groups or by gov-
ernment organizations. Whereas some groups closely adhere to evidence-
based principles in supporting their clinical recommendations, many do not
(Shaneyfelt et al., 1999). As a result, transparency is a key concern. One
large study found that 87 percent of the clinical practice guidelines did not
say whether a systematic search for published studies had been conducted
(Grilli et al., 2000). Under those circumstances, users will have difficulty
assuring themselves that the evidence is truly comprehensive or whether
a subjective selection process has transpired. The lack of availability of
transparent methods sections in evidence reviews reduces the ability of
these users to make conscientious comparisons of guidelines addressing
the same topic.

Financial Interests

A number of questions regarding the objectivity of organizations that
develop practice guidelines have been raised. Professional societies, for ex-
ample, may be subject to pressures from parts of their constituencies and
individuals who have a substantial economic or professional stake in the
intervention being considered, and these pressures have the potential to bias
the guideline development process (Schwartz, 1984). Moreover, guideline
development groups may receive funding from organizations affected by
the findings, leading to concerns about the objectivity of their conclusions
(Saul, 2006).

Panels supported by public-sector organizations, such as the FDA and
the NIH, have also been criticized for including panelists with financial
ties to the manufacturers whose products are affected by the decisions. For
example, among the nine NIH panelists who produced guidelines recom-
mending lower cholesterol targets in 2004, six had each received research
grants, speaking honoraria, or consulting fees from at least three—and in
some cases all five—of the statin manufacturers, which stood to profit from
the decision. Only one panel member had no financial ties of some type to
statin manufacturers (Kassirer, 2004). Recently, these concerns have led to
the development of more restrictive conflict of interest measures at the FDA
and the NIH (NIH, 2004; Vedantam, 2007).

Policy makers also become involved in decision making that is affected
by private financial interests. One example is erythropoietin, an injectable
drug used for the treatment of anemia in dialysis patients. In 2005, eryth-
ropoietin cost the Medicare program $1.75 billion—more than any other
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medication. The treatment of anemia focuses in part upon maintaining the
level of hematocrit, a measure of red blood cell mass, within a target range.
In 1989, the FDA established a recommended target hematocrit level of
30 to 33 percent. Under lobbying pressure from manufacturers, Congress
encouraged CMS to broaden its payment policy, and in 2006 CMS allowed
the target range to extend to 39 percent and above. This increase had a
substantial impact on treatment utilization and cost. However, several
studies showed that dialysis patients assigned to higher hematocrit target
levels did not have better rates of survival, rates of hospitalization, or car-
diac outcomes and in fact could be prone to adverse cardiovascular events,
including myocardial infarction, vascular access thrombosis, increased use
of antihypertensive medications, and cerebrovascular events (Cotter et al.,
2006).

In a report released in 2007, the FDA indicated that it had found no
evidence indicating that the anemia medicines improved quality of life or
extended survival in cancer or dialysis patients. In fact, several studies sug-
gested that the drugs can shorten patients’ lives when they are used at high
doses (Berenson and Pollack, 2007). A CMS coverage decision in 2007
stated that the evidence was sufficient to conclude that treatment with an
erythropoiesis-stimulating agent is not reasonable and necessary for benefi-
ciaries with certain clinical conditions, such as anemia associated with the
treatment of leukemia (CMS, 2007a).

Unnecessary Duplications of Effort

In general, current efforts to assess clinical effectiveness are poorly
coordinated, and there are significant duplications of effort (Hibble et al.,
1998; Silagy et al., 2001; Timmermans and Mauck, 2005). Multiple stake-
holders expend considerable resources essentially repeating work that has
been done elsewhere or adding to that work. Frequently, the professional
societies and payers that use evidence assessments as a basis for their deci-
sion making conduct their own supplementary evidence assessments if an
existing synthesis is poorly done, not transparent, or out of date.

Many organizations may believe that they must review bodies of
evidence—and often the same bodies of evidence—as part of their pro-
fessional obligation. The list of organizations that add their voice is long
and diverse: professional societies, individual physicians, health plans and
purchasers, patients and consumer advocacy groups, producers of con-
sumer decision aids, trade associations, manufacturers, public and private
systematic reviewers, health services researchers, universities, think tanks,
consultancy groups, Medicare contractors, federal regulators, NIH panels,
state and federal policy makers, state and federal courts, and even the me-
dia. Not surprisingly, this often results in a cacophony of voices that in the
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aggregate is indecipherable and incongruent. When organizations replicate
each other’s work, they often expend resources that might have been better
used to fill in other gaps in the knowledge base.
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Setting Priorities for
Evidence Assessment

Abstract: This chapter provides the committee’s findings and recommen-
dations on setting priorities for evidence assessment (systematic review)
and describes key challenges in establishing a priority setting process for
a national clinical assessment program (“the Program”). The committee
recommends that the Program appoint an independent, standing Priority
Setting Advisory Committee (PSAC) to develop and implement the pro-
cess. PSAC members should be selected to ensure a balance of expertise
and interests, with minimal bias due to conflicts of interest. Although
there is little solid basis to recommend the use of one priority setting
process over another, the committee recommends that the process adbere
to basic principles of consistency, efficiency, objectivity, responsiveness,
and transparency. Thus, the PSAC should establish a process that is open,
predictable, and explicitly defined, with fully documented standards and
procedures. The procedures should be simple and efficient to preserve
the available resources for evidence assessment itself. Two considerations
should be paramount in identifying the highest priority topics: (1) how
well the topic reflects the clinical questions of patients and clinicians and
(2) the potential for the topics to have a strong impact on clinical and other
outcomes that matter the most to patients.

If the nation is to resolve the current deficiencies in how it uses scien-
tific evidence to identify the most effective clinical services, there must be
a process for identifying the most important topics in order to preserve
resources for evidence assessment itself. Most health technology assessment
programs have an organized process for determining which topics merit
comprehensive study. At present, however, no one agency or organization in
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the United States evaluates from a broad, national perspective the effective-
ness of new as well as established health interventions for all populations,
children as well as elderly people, women as well as men, and ethnic and
racial minorities.

As noted in Chapter 1, this report focuses on developing an organizational
framework for a national clinical effectiveness assessment program, referred
throughout as “the Program.” Early in its deliberations, the committee agreed
that the Program should commission systematic reviews on the effectiveness
of health services and that the topics of the reviews should be informed by
the recommendations of an independent Priority Setting Advisory Com-
mittee (PSAC). The objective of this chapter is threefold: (1) to review the
basic elements of a priority setting process, (2) to present the committee’s
recommendations for establishing a priority setting infrastructure, and (3)
to highlight key programmatic challenges in establishing a priority setting
process for the Program.

Recommendation: The Program should appoint a standing Priority
Setting Advisory Committee to identify high-priority topics for system-
atic reviews of clinical effectiveness.

BACKGROUND

This section provides background on the basic elements of a priority
setting process: identifying potential topics, selecting the priority criteria,
reducing the initial list of nominated topics to a smaller set of topics to be
pursued, and choosing the final priority topics. Some approaches also in-
corporate quantitative methods that involve the collection of data that can
be used to weigh priorities, the assignment of scores for each criterion to
each topic, and the calculation of priority scores for each topic to produce
a ranked priority list. A committee or advisory group that reviews and
chooses the topics that will be funded typically conducts the process. It
may use a formal method, such as the Delphi technique, to systematically
develop the high-priority list. The Delphi technique has been adapted and
modified in various ways to facilitate group decision making (OTA, 1994).
It typically involves the distribution of a questionnaire to an expert group.
Each participant independently answers the questionnaires. The responses
are summarized and reported back to the group. The process may be
anonymous or open, and several iterations may be necessary before a final
decision is reached.
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What Is the Best Approach?

No single priority setting method is obviously superior to others
(Goodman, 2004; Noorani et al., 2007; Oxman et al., 2006; Sassi, 2003).
The committee could not find any systematic assessments of the compara-
tive strengths and weaknesses of different approaches to priority setting,
including whether complex quantitative and resource-intensive methods are
more effective than less rigorous approaches.

Apparently, few, if any, organizations use a quantitative approach to
selecting priority topics, although numerous methods have been devel-
oped. Phelps and Parente (1990), for example, developed a formula for
calculating a priority index for health technology assessment. The Institute
of Medicine (IOM) Committee on Priorities for Assessment and Reassess-
ment of Health Care Technologies proposed a method that could be used
to aggregate various dimensions into a single priority score, including a
technique that quantifies the potential gains that can achieved by assessing
health interventions (IOM, 1992).1

Various Contexts for Setting Priorities

Organizations have different objectives and target audiences for evi-
dence assessment. The annual number of selected topics that are reviewed
is quite small (Table 3-1). In 2006, for example, the number of systematic
reviews produced by federal agencies ranged from only 3 by the National
Institutes of Health (NTH) Consensus Development Program to 22 by the
Agency for Healthcare Research and Quality (AHRQ) Evidence-based Prac-
tice Centers (EPCs). There are no aggregate national data on the volume of
topics that are assessed each year.

The range of potential topics that may be considered may include the
universe of prevention such as screening tests or immunizations, diagnosis
such as laboratory tests or imaging techniques, drugs and other therapeutic
interventions such as surgery, chemotherapy, or radiation, and end-of-life
care and palliation. However, the specific audience for the assessment is
likely to have more narrow interests, such as new and emerging technolo-
gies or a specific subpopulation group. For example, the Blue Cross and
Blue Shield Association (BCBSA) Technology Evaluation Center (TEC)
focuses on the specific needs of member plans. The Medicare Evidence De-
velopment and Coverage Advisory Committee (MedCAC), which advises

1See the following IOM reports for past recommendations related to priority setting: Set-
ting Priorities for Health Technologies Assessment: A Model Process (IOM, 1992), Setting
Priorities for Clinical Practice Guidelines (IOM, 1995), National Priorities for the Assessment
of Clinical Conditions and Medical Technologies: Report of a Pilot Study (IOM, 1990), and
Priority Areas for National Action: Transforming Health Care Quality (IOM, 2003).
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TABLE 3-1 Context for Setting Priorities for Evidence Assessment, 2006

Number of Full

Organization Target Audience Systematic Reviews
AHRQ
Effective Heath Care ~ CMS, providers, policy makers, consumers 4
Program
EPC program CMS, USPSTE, NIH, and other federal 22
agencies; providers; medical professional
societies
USPSTF Primary care clinicians, health systems, 6

payers, and purchasers

Other federal programs

CMS Medicare intermediaries, beneficiaries, and 9
providers
DERP State Medicaid programs 3
NIH Consensus Health professionals and the public 3
Development
Program

Private technology

assessors
BCBSA TEC Medical directors of BCBSA member 14
plans, providers, and scientific staff
ECRI Institute Private clients, including decision makers 20
in hospitals, health systems, health plans,
and departments and ministries of health
Hayes, Inc. Private clients, including decision makers 86

in hospitals, health systems, health plans,
and government agencies

NOTE: DERP = Drug Effectiveness Review Project; USPSTF = U.S. Preventive Services Task
Force.

SOURCES: AHRQ (2007¢,d,e); BCBSA TEC (2007); NIH Consensus Development Program
(2007).

the Centers for Medicare & Medicaid Services (CMS) on the services used
by the Medicare population, sponsors evidence reviews (conducted by an
AHRQ EPC) only when Medicare is considering a national coverage deci-
sion on a controversial issue.

In general, payers initiate assessments when they must make benefits
and coverage decisions about new technologies or new applications of exist-
ing technologies. In this context, the decision usually involves a categorical
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determination (e.g., are insulin pumps covered?) or a more narrow assess-
ment to identify the subpopulations for which a service should be covered
(e.g., who among the population is likely to benefit from an artificial disc
for degenerative disc disease?). If the topic in question is not within the
boundaries of covered benefits, payers are unlikely to assess it. Thus, for
example, an insurance company is not likely to assess the efficacy of a vac-
cine if it does not cover preventive services.

The agenda of AHRQ, the lead federal health agency charged with
conducting systematic reviews of clinical effectiveness, is circumscribed by
statute. The Effective Health Care Program, for example, may only sponsor
studies related to 1 of 10 priority conditions established by the secretary of
the U.S. Department of Health and Human Services (Table 3-2). The U.S.
Preventive Services Task Force (USPSTF) focuses on clinical preventive ser-
vices provided in primary care settings. Many medical professional societies
assess evidence to develop clinical guidelines for the management of specific
conditions. Manufacturers assess evidence to demonstrate safety and effi-
cacy and to persuade payers and other constituencies of their value. Private
research firms generally focus on responding to marketplace demands.

The Cochrane Collaboration supports the broadest range of evidence
reviews worldwide; its volunteer researchers participate in 51 discipline-
specific (e.g., musculoskeletal) review groups that set their own agendas in
accord with the important questions within their disciplines. The Cochrane
Collaboration’s Steering Group is considering new approaches to how the
review groups set priorities for their research and has funded research
projects whose results will guide them in this effort (Cochrane Collabora-
tion, 2007).

Methods Used to Identify Potential Topics

Some organizations, including AHRQ and the USPSTE, actively solicit
nominations from stakeholders and the public (Table 3-2). Other organiza-
tions have internal processes for gathering suggestions from staff or outside
advisors.

The response to the AHRQ open call for topics is of interest, although
it is not necessarily indicative of the potential response to a broader call
for topics from a well-funded agency. Table 3-3 shows the number of EPC
topics nominated and funded, the topic areas, and the types of organiza-
tions that nominated a topic for the EPC program during 2005 and 2006.
The total number of nominations was small. From 2005 to 2006, AHRQ
received 76 topic nominations: 36 were related to treatment effectiveness;
13 were related to diagnostic interventions; and the rest concerned quality
improvement and patient safety, prevention, organization and finance, and
other topics. Ultimately, 51 percent of the topics were funded.
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TABLE 3-2 Methods Used to Identify Topics for Systematic Reviews in
Selected Organizations

Organization  Methods Who Can Nominate Eligible Topics
AHRQ Solicits topics Open to the public;  Effectiveness of prevention,
annually through AHRQ conducts diagnosis, treatment, and
the Federal Register systematic reviews management of common
and accepts for CMS, the clinical and behavioral
nominations on an  USPSTE, and the conditions; organization
ongoing basis NIH Consensus and financing; and research
Development methods; topics addressed
Conference program by the Effective Health Care
Program must relate to 1 of 10
priority conditions established
by the secretary of HHS?
BCBSA TEC  Solicits topics from  TEC staff, medical ~ Effectiveness of surgical
within BCBSA and  directors of procedures, devices and
from its advisers member plans, implants, diagnostic imaging,
Medical Advisory laboratory tests, and targeted
Panel (external and specialty pharmaceuticals
advisers), Medical
Policy Panel, and
pharmacy managers
Cochrane Vary among 51 Open to the public;  Broad range of clinical services
Collaboration review groups reviews are author  and population-based health
initiated or the topic interventions
is nominated and
authors sought
DERP? Program State Medicaid Comparative effectiveness of
participants programs and drugs within classes of drugs
nominate topics other participating
organizations
MedCAC and Internal decision MedCAC staff Devices, drugs, and procedures
CMSt that are within the scope of
Medicare coverage and subject
to a national coverage decision
NICE Internal decision by Individuals and Effectiveness of services that

the department of
health in England

and Wales; NICE

uses the National

Horizon Scanning
Centre to identify

new and emerging
technologies

groups

are being considered for
coverage by the National
Health Service, including
drugs, devices, diagnostics,
surgical procedures, and
population-based health
promotion
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TABLE 3-2 Continued

Organization  Methods Who Can Nominate Eligible Topics

NIH OMAR? NIH institutes and ~ NIH institutes and ~ Medical safety and efficacy;
centers and OMAR centers, the U.S. economic, sociological, legal,
select topics on Congress, other and ethical issues
the basis of four government health
criteria agencies, and the

public

USPSTF? Solicits topics Open to the public  Clinical preventive services,
biennially through including screening,
the Federal Register counseling, and preventive
and appeals to medications for asymptomatic
stakeholders individuals

NOTE: DERP = Drug Effectiveness Review Project; HHS = U.S. Department of Health and
Human Services; NICE = National Institute for Health and Clinical Excellence; NIH OMAR
= National Institutes of Health Office of Medical Applications of Research.

9The priority conditions are arthritis and nontraumatic joint disorders, cancer, chronic
obstructive pulmonary disease and asthma, dementia, depression and other mood disorders,
diabetes mellitus, ischemic heart disease, peptic ulcer disease and dyspepsia, pneumonia, and
stroke and hypertension.

bThe reviews are conducted by an AHRQ EPC.
SOURCES: AHRQ (2006, 2007b); Aronson (2007); Coates (2007); Cochrane Collaboration
(2007); Guirguis-Blake et al. (2007); NIH Consensus Development Program (2005).

Box 3-1 lists the organizations that submitted EPC topic nominations
from 2005 to 2006. The largest source of nominations was federal agen-
cies, followed by medical professional societies (to support clinical guideline
development). Box 3-2 provides the topics of EPC studies released during
the same period; they include the diagnosis and treatment of cancer and
blood disorders, heart and vascular diseases, mental health conditions, and
neurological disorders; routine obstetric care; bioterrorism preparedness;
the use of dietary supplements for various clinical conditions; information
technology; research methodologies; and approaches to improving the qual-
ity and the safety of care.

Horizon Scanning

Many organizations, especially health plans and the private technology
assessment firms that serve them, make special efforts to identify new or
emerging technologies before they are widely adopted in practice. These
activities, commonly referred to as “horizon scanning,” typically involve
the active monitoring of medical journals; trade press publications; national
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TABLE 3-3 AHRQ EPC Study Nominations by Source and Topic Area,

2005-2006
Number Total
Source or Topic Area 2008 2006 Number Percent
All nominations 40 36 76 100.0
Funded nominations 24 15 39 51.3
Source (n = 47)
Federal agencies 15 5 20 42.6
Health plans 2 1 3 6.4
Medical professional societies 10 6 16 34.0
Other 4 4 8 17.0
Total 31 16 47 100.0
Topic area (n = 76)
Prevention 3 4 7 9.2
Diagnosis S 8 13 17.1
Treatment 17 19 36 47.4
Rehabilitation 0 1 1 1.3
Organization and finance 2 4 6 7.9
Quality improvement and patient safety 8 0 8 10.5
Other 5 0 5 6.6

NOTE: Excludes studies requested by CMS and USPSTFE.
SOURCE: Personal communication, J. Slutsky, Agency for Healthcare Research and Quality,
May 10, 2007.

health news sources; CMS and U.S. Food and Drug Administration no-
tices; announcements of proposed and new current procedural terminology
codes; and abstracts, posters, and presentations from scientific meetings of
major specialty societies for topics. There is no evidence or apparent con-
sensus on the elements of an effective horizon-scanning system (Murphy
et al., 2007).

Nevertheless, past experience has shown, sometimes with tragic conse-
quences, the risks of failing to assess new and emerging health technologies
before they are widely adopted. Although it is not clear that early effec-
tiveness assessment would deter the rapid adoption of unproven interven-
tions, assessments of the early evidence could underscore the risks of early
adoption. A compelling example of what can go horribly wrong when a
high-risk, untested procedure is promoted is high-dose chemotherapy with
autologous bone marrow transplantation (HDC/ABMT) for breast cancer.
Rettig and colleagues (2007) showed in an in-depth history of HDC/ABMT
that no central entity required that the controversial new procedure be
adequately evaluated before its use became widespread. At the time that
HDC/ABMT began to be used, its potential risks and benefits were not
known. With this void as the backdrop, the procedure was evaluated not
by parties with the appropriate clinical or research expertise, but by the
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BOX 3-1
Sources of Topic Nominations,
Evidence-based Practice Centers, 2005-2006

America’s Health Insurance Plans

American Academy of Audiology

American Academy of Family Physicians
American Academy of Orthopedic Surgeons
American Academy of Pediatrics

American Association of Clinical Chemistry
American College of Cardiology

American College of Chest Physicians
American College of Obstetricians and Gynecologists
American College of Physicians

American Dental Association

American Dietetic Association

American Organization of Nurse Executives
American Society of Clinical Oncology
Centers for Disease Control and Prevention
Centers for Medicare & Medicaid Services

Foundation)
Employer Health Care Alliance Cooperative

Health Resources and Services Administration
National Center of Complementary and Alternative Medicine (NIH)
National Rural Health Association

Office of Dietary Supplements (NIH)

Office of Management Analysis and Review (NIH)
Office of Research on Women’s Health (NIH)
Saliba Burns Institute

Society of Vascular Surgery

Spinal Cord Consortium

Transatlantic Inter-Society Consensus

Union County Health Committee

U.S. Breastfeeding Committee

U.S. Preventive Services Task Force

May 10, 2007.

Council of Linkages Between Academia and Public Health Practice (Public Health

Fogarty International Center for Advanced Study in the Health Sciences (NIH)

SOURCE: Personal Communication, J. Slutsky, Agency for Healthcare Research and Quality,

courts, legislatures, and the media. Many women died of treatment-related
causes before it was clear that HDC/ABMT was ineffective and harmful.
Box 3-3 provides a number of examples of widely adopted health interven-

tions found to be ineffective or harmful.
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BOX 3-2
Topics of Evidence-based Practice
Center Reports, 2005 to present

Bioterrorism
Pediatric Anthrax, Bioterrorism Preparedness
Cancer and blood disorders
Adnexal Mass
Cancer Care Quality Measures, Colorectal Cancer
Cancer Care Quality Measures, Symptoms and End-of-Life
Cancer Clinical Trials, Recruitment of Underrepresented Populations
Hereditary Nonpolyposis Colorectal Cancer
Ovarian Cancer, Genomic Tests for Detection and Management
Small Cell Lung Cancer, Management
Complementary and alternative care
Meditation Practices for Health
Dietary supplements
B Vitamins and Berries and Age-Related Neurodegenerative Disorders
Multivitamin/Mineral Supplements, Chronic Disease Prevention
Omega-3 Fatty Acids Series: Effects on Cancer, Child and Maternal Health,
Cognitive Functions, Eye Health, Mental Health, Organ Transplantation
Soy, Effects on Health Outcomes
Ear, nose, and throat conditions
Sinusitis, Acute Bacterial—Update
Heart and vascular diseases
Abdominal Aortic Aneurysm, Endovascular and Open Surgical Repairs
Heart Failure Diagnosis and Prognosis, Testing for BNP and NT-proBNP
Left Ventricular Systolic Dysfunction, Cardiac Resynchronization Therapy and
ICDs
Post-Myocardial Infarction Depression
Information technology
Health Information Technology, Costs and Benefits
Telemedicine for the Medicare Population—Update
Lung conditions
Asthma, Work-Related
Chronic Obstructive Pulmonary Disease, Spirometry
Mental health conditions and substance abuse
Adults with Non-Psychotic Depression Treated with SSRIs, CYP450 Testing
Eating Disorders, Management
Tobacco Use: Prevention, Cessation, and Control

The emphasis on horizon scanning appears to have led to a consid-
erable duplication of effort among health plans and private technology
assessment firms in the United States. In response to a request by the com-
mittee, UnitedHealthcare provided a sample list of the screening, diagnos-
tic, therapeutic, and disease management services and devices that it had
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Metabolic, nutritional, and endocrine conditions
Impaired Glucose Tolerance and Fasting Glucose, Diagnosis, Prognosis, and
Therapy
Methodology
Empirical Evaluation, Association Between Methodological Shortcomings and
Estimates of Adverse Events
Health Benefit Design, Consumer-Oriented Strategies for Improving
Statement of Work for Technical Analysis, Methodology
Systematic Reviews, Criteria for Distinguishing Effectiveness from Efficacy
Trials
Nerve and brain conditions
Age-Related Neurodegenerative Disorders, B Vitamins and Berries
Insomnia, Manifestations and Management
Stroke, Evaluation and Treatment
Obstetric and gynecologic conditions
Breastfeeding, Maternal and Infant Health Outcomes
Cesarean Delivery on Maternal Request
Episiotomy Use in Obstetrical Care
Menopause-Related Symptoms, Management
Ovarian Cancer, Genomic Tests for Detection and Management
Perinatal Depression: Prevalence and Screening
Uterine Fibroids—Update
Pediatric conditions
Breastfeeding, Maternal and Infant Health Outcomes
Toilet Training, Effectiveness of Different Methods
Quality improvement and patient safety
Children with Special Health Care Needs, Care Coordination Strategies
Closing the Quality Gap—Vol. 3: Hypertension Care; Vol. 4: Antibiotic Prescrib-
ing Behavior; Vol. 5: Asthma Care, Vol. 6: Healthcare-Associated Infections;
Vol. 7: Care Coordination
Continuing Medical Education, Effectiveness
Nurse Staffing and Quality of Patient Care
Periodic Health Evaluation, Value
Skin conditions
Heparin, Uses Treat Burn Injury

NOTE: BNP = B-Type natriuretic peptide; CYP450 = cytochrome P450; ICD = implantable
cardioverter defibrillator; NT-proBNP = N-Terminal proBNP; SSRI = selective serotonin reup-
take inhibitor.

SOURCE: AHRQ (2007€).

assessed in 2006. The committee then asked three additional health plans
(Aetna, Kaiser Permanente, and WellPoint) and TEC, the ECRI Institute,
and Hayes, Inc., if they had also conducted reviews of the 20 services that
UnitedHealthcare had reviewed (Table 3-4). With only a few exceptions,
each health plan and private firm had assessed the same 20 services that
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BOX 3-3
Examples of Widely Adopted Health Interventions
Found to Be Ineffective or Harmful

* Antihistamines and oral decongestants to treat otitis media with effusion

e Autologous bone marrow transplant with high-dose chemotherapy for ad-
vanced breast cancer

* Chelation therapy to prevent or reverse atherosclerosis

* Diethylstilbestrol (DES) to prevent miscarriage

* Electronic fetal monitoring during labor without access to fetal scalp
sampling

e Episiotomy (routine) for birth

e Extracranial-intracranial bypass to reduce the risk of ischemic stroke

* Fenfluramine plus phentermine to treat obesity

* Gastric bubble for morbid obesity

* Gastric freezing for peptic ulcer disease

* Home uterine activity monitoring to prevent preterm birth

e Hydralazine for chronic heart failure

¢ Lidocaine to prevent arrhythmia and sudden death in acute myocardial
infarction

e Mammary artery ligation for coronary artery disease

* Optic nerve decompression surgery for nonarteritic anterior ischemic optic
neuropathy

* Quinidine for suppressing recurrences of atrial fibrillation

* Radiation therapy for acne

* Spinal manipulation to treat migraine or cluster headaches

» Subcutaneous interferon alfa-2a to treat age-related macular degeneration

* Supplemental oxygen for healthy premature babies

* Thalidomide for sedation in pregnant women

e Traction to treat low back pain

e Triparanol (MER-29) for cholesterol reduction

NOTE: Adapted from Goodman (2004).

SOURCES: AHCPR (1990, 1993); BMJ (2004a,b,c); Coplen et al. (1990); Enkin et al. (1995);
Feeny et al. (1986); Fletcher and Colditz (2002); Grimes (1993); The Ischemic Optic Neu-
ropathy Decompression Trial Research Group (1995); Mello and Brennan (2001); Passamani
(1991); Rossouw et al. (2002).

UnitedHealthcare had reviewed. All the services were recent health care in-
novations or new technologies. The committee was not able to determine
if the duplicate independent reviews yielded similar results. Interestingly,
AHRQ EPCs had reviewed only five of the topics.
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TABLE 3-5 Priority Setting Criteria That Selected Organizations Use

Public
Disease Potential Interest or ~ New Sufficient Variation
Organization Cost Burden Impact Controversy Evidence Evidence in Care
AHRQ“ v v v v v 4
BCBSA TEC! v v v
CADTH v v v v v
MedCAC and v v v
CMS
NICE v v v v
NIH OMAR v v v v v v
DERP* v
USPSTF v v v v v v

NOTE: CADTH = Canadian Agency for Drugs and Technologies in Health; DERP = Drug
Effectiveness Review Project; NICE = National Institute for Health and Clinical Excellence;
NIH OMAR = National Institutes of Health Office of Medical Applications of Research.

9Also if relevant to federal health programs; specific plans to disseminate or otherwise use
findings.

bMust be of interest to member plans.

Also if multiple drugs are in the class, for off-label use, and for recent additions to drug
class.
SOURCES: AHRQ (2007a,c,d); BCBSA (2007); CADTH (2005); CMS (2006); DERP (2007);
Harris et al. (2001).

Methods Used to Identify High-Priority Topics

Selection Criteria

Many organizations report using the same general criteria to gauge the
potential impact that an evidence assessment might have on clinical care
and patient outcomes (Table 3-5) (Aronson, 2007; CADTH, 2005; Harris
et al., 2001). These include the burden of disease (rates of disability, mor-
bidity, or mortality), public controversy, cost (as related to the condition,
as related to the procedure, or in the aggregate), potential impact, new
evidence that might change previously held conclusions (new clinical trial
results), the adequacy of the existing evidence, and unexplained variation
in the use of services (Table 3-6). How these factors play into final priori-
ties 1S not apparent.

One recent analysis found little congruence between the topics ad-
dressed by cost-effectiveness analyses, conducted from 1976 through 2001,
and those conditions that caused the highest burden of disease or that were
the top health concerns identified in the U.S. Surgeon General’s report
Healthy People 2010 (HHS, 2000; Neumann et al., 2005). The effectiveness
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TABLE 3-6 Definitions of Commonly Used Priority Setting Criteria

Criterion

Definition

Disease burden
Controversy
Cost

New evidence
Potential impact
Public or

provider interest

Sufficient
evidence

Extent of disability, morbidity, or mortality imposed by a condition,
including effects on patients, families, communities, and society overall

Controversy or uncertainty around the topic and supporting data

Economic cost associated with the condition, procedure, treatment, or
technology related to the number of people needing care, unit cost of
care, or indirect costs

New evidence with the potential to change conclusions from prior
assessments

Potential to improve health outcomes (morbidity, mortality) and quality
of life; improve decision making for patient or provider

Consumers, patients, clinicians, payers, and others want an assessment
to inform decision making

The available research literature provides adequate evidence to support
an assessment

Variation in
care

Potential to reduce unexplained variations in prevention, diagnosis, or
treatment; the current use is outside the parameters of clinical evidence

reviews focused primarily on pharmaceuticals (40 percent) and surgical pro-
cedures (16 percent) and overrepresented cerebrovascular disease, diabetes,
breast cancer, and HIV/AIDS, whereas they underrepresented depression
and bipolar disorder, injuries, and substance abuse disorders. Similarly, a
survey of European horizon-scanning agencies found little evidence that
the organizations had operationalized all of their selection criteria (Douw
and Vondeling, 2006).

FINDINGS

There is little solid basis at present for judging whether one method
of selecting priorities is better than another. The Cochrane Collaboration
and the USPSTF are currently reconsidering their approaches and may have
insights to offer in the future (Cochrane Collaboration, 2007; Guirguis-
Blake et al., 2007). Although AHRQ has handled a relatively small volume
of nominations, it has considerable experience managing topic nomina-
tions for its effectiveness programs. The Program should learn from this
experience.

New and emerging technologies are clearly high priorities for health
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plans. However, the Program should focus its priorities not only on what
lies ahead, but also where there is meaningful potential to identify both new
and established effective services. Several specific variables may be useful
indicators of potential impacts, including burden of disease, cost, unex-
plained variations in use, and measures of disparities in health outcomes
based on race and ethnicity.

The PSAC must consider how best to approach the setting of priorities
for reviewing new and emerging technologies. There appear to be substan-
tial efficiencies to be gained by reducing duplicative reviews of new tech-
nologies. Decision makers, especially in health plans and health systems,
often need to decide quickly about whether to cover new and emerging
technologies. Patients and providers want information on new health ser-
vices as soon as they become available, often because manufacturers are
pressing them to adopt a product or because patients have read direct-to-
consumer advertising and want answers from their physicians. Yet, almost
by definition, sufficient objective information about new and emerging
technologies is seldom available. The PSAC should consider whether new
and emerging technologies require the use of a different priority setting
process—including the use of separate criteria—than other topics with
more substantive evidence. There would be trade-offs in the resource and
opportunity costs associated with two different processes.

There are few, if any, empirical data to suggest the optimal frequency
for setting priorities or updating previous assessments. The Cochrane Col-
laboration recommends that systematic reviews be updated every two years
and review groups send reminders and results of new literatures searches to
prompt the authors (Higgins and Green, 2006). New knowledge, such as
new evidence from recently conducted clinical trials, may trigger the need to
reassess a previously considered topic, especially if it suggests the need for
modifications to current clinical decision making. The PSAC should identify
the quantitative and qualitative indicators that best signal the need for an
update. Quantitative variables include, for example, significant changes
in the magnitudes of effects (greater than 50 percent) for any primary or
mortality outcome from the original systematic review (Shojania et al.,
2007). Possible qualitative signals include new studies reporting substantial
differences in effectiveness, new information about harm, or caveats about
previously reported findings.

RECOMMENDATIONS

As noted earlier, the committee recommends that the Program appoint
a PSAC to develop and implement a priority setting process that will iden-
tify those high-priority topics that merit systematic evidence assessment.
This section draws from the research examined in this chapter, and based
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on the consensus of the committee, presents further recommendations for
developing the Program’s priority setting process. It also highlights key
programmatic issues the PSAC must address including: PSAC membership,
cultivating objectivity, scope, identifying potential topics, identifying prior-
ity topics, meeting frequency, and updating priorities and processes.

Recommendation: The Program should appoint a standing Priority
Setting Advisory Committee (PSAC) to identify high-priority topics for
systematic reviews of clinical effectiveness.

¢ The priority setting process should be open, transparent, efficient,
and timely.

¢ Priorities should reflect the potential for evidence-based practice to
improve health outcomes across the life span, reduce the burden of
disease and health disparities, and eliminate undesirable variations.

e Priorities should also consider economic factors, such as the costs of
treatment and the economic burden of disease.

e The membership of the PSAC should include a broad mix of exper-
tise and interests and be chosen to minimize committee bias due to
conflicts of interest.

Guiding Principles

During the course of this study, the committee established a set of eight
guiding principles for building the Program: accountability, consistency, ef-
ficiency, feasibility, objectivity, responsiveness, scientific rigor, and transpar-
ency. The principles are described in depth in Chapter 6. Five of the eight
principles have particular salience for the Program’s priority setting process
and are described in Table 3-7.

Key Program Challenges

PSAC Membership

The PSAC would be an active body with ongoing responsibility for
reviewing topic nominations, horizon scanning, and advising the Program
on topics that merit priority systematic review. Members should be willing
to make significant time commitments. There is limited research evidence
to suggest the optimal composition or size of the PSAC. The committee
believes that it should be sufficiently large to include all of the important
stakeholders, but not too large so that it is unwieldy. The membership
should mirror the Program’s target audience, especially patients and con-
sumers, clinicians, payers, and guideline developers, as well as individuals
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TABLE 3-7 Principles for Setting Evidence Assessment Priorities

Principle

Implications for Priority Setting

Consistency—methods are
standardized and predictable

Efficiency—avoids waste and
unnecessary duplication

Objectivity—evidence based
and without bias; conflict of
interest is minimized

Responsiveness—addresses the
information needs of decision

The Program reliably uses standard processes and criteria.

The process is simple.

The process is developed by a broadly representative
group selected to ensure a balanced membership and
minimal bias due to conflicts of interest.

The process cultivates input from key decision makers,
particularly patients, clinicians, and guideline developers,

makers and ensures up-to-date information. Evaluation of the

process is a routine function.

The process remains open, predictable, and explicitly
defined, with fully documented standards and procedures.

Transparency—methods are
explicitly defined, consistently
applied, and publicly available

with the appropriate expertise in the relevant content areas and technical
methods. Maintaining expertise in all content areas will be impossible. The
PSAC should consider using the CMS MedCAC approach. CMS sometimes
recruits outside experts knowledgeable about a particular subject matter
or methodologies to serve as nonvoting panelists to provide additional
technical input to MedCAC deliberations (CMS MCAC Operations and
Methodology Subcommittee, 2006).

The PSAC would require support staff to assist in efficient review of
topic nominations. Staff expertise in library sciences and research databases
will be especially important.

Cultivating Objectivity*

Objectivity implies balanced participation, oversight by a governance
body, and standards that minimize conflicts of interest and other biases.
The PSAC should not be dominated by special interests that can benefit
materially or by intellectual biases that might favor one professional spe-
cialty over another (e.g., surgery versus medicine or ophthalmology versus
optometry).

The use of transparent, well-documented, and standard procedures
also contributes to perceptions of objectivity. Stakeholders are not likely to

2See Chapter 5, Developing Trusted Clinical Practice Guidelines, for further discussion of
the factors involved in developing balance in an advisory group.
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trust an unpredictable, opaque process. All deliberations should be open
to encourage public participation and public confidence and to ensure the
inclusion of a wide variety of perspectives. The PSAC should post key
documents on its website, including meeting announcements and decisions
concerning priorities, and should allow time for public comment on docu-
ments that support the priority setting process.

Scope

The PSAC should consider a broad range of topics, including, for ex-
ample, new, emerging, and well-established health services across the full
spectrum of health care (e.g., preventive interventions, diagnostic tests,
treatments, rehabilitative therapies, and end-of-life care and palliation);
community-based interventions such as immunization initiatives or pro-
grams to encourage smoking cessation; and research methods and data
sources for the analysis of comparative effectiveness.

Identifying Potential Topics

There should be an open and inclusive topic nomination process that
cultivates input from the key end users, such as the developers of guidelines
and quality measures, patients, clinicians, and payers. Although the nomi-
nation process should not be overly burdensome to potential nominators,
its methods, schedules, and information requirements should be standard-
ized and predictable from year to year.

Topic nominations may not necessarily translate readily into answer-
able research questions. The AHRQ Effective Health Care Program requires
nominators to provide standardized information in a template (Appen-
dix C) that helps to clarify the focus of the suggested topic and to draw out
the salient questions underlying the topic nomination. The PSAC should
consider this approach.

Identifying Priority Topics

The PSAC should develop the selection criteria, with Program staff
providing necessary research support. The committee believes that two
considerations should be paramount in developing the selection criteria:
(1) how well the topic reflects the clinical questions of patients and clini-
cians and (2) the potential for a large impact on clinical and other outcomes
that matter the most to patients. It will be important to include criteria that
indicate potential impacts, such as the burden of disease; economic factors,
such as the costs of treatment and the economic burden of disease; unex-
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plained variations; and measures of disparities in health outcomes based
on race and ethnicity.

A strict, quantitative priority ranking may not be feasible given the
range and complexity of potential topics regarding the management of
specific health problems (e.g., back pain), specific patient populations (e.g.,
women under age 70 with advanced breast cancer who have undergone
breast-conserving surgery), care settings (e.g., a specialized rehabilitation
unit or a physician’s office), the class of pharmacologic or nonpharmaco-
logic treatment, the type of provider (e.g., a neurologist or a psychiatrist),
and multiple patient outcomes (e.g., pain, return to work, and mortality).

Meeting Frequency

The PSAC should meet frequently enough so that its members may
keep abreast of research discoveries, emerging technologies, and unexpected
events that might affect the priorities that the PSAC establishes. There will
be a continuing stream of new interventions and an ongoing imperative to
determine if each new intervention is better than, comparable to, or worse
than standard treatments. The priority setting process should be responsive
to decision makers in a timely manner. It should also be routinely evaluated
to ensure that it is fulfilling its purpose effectively and efficiently.

Updating Priorities and Processes

Research is iterative. New evidence can lead to new conclusions. The
PSAC should develop a mechanism for revisiting past nominations, whether
they have been rejected or accepted. On first consideration, the evidence for
many topics will be insufficient to draw a conclusion on effectiveness.
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Systematic Reviews: The Central
Link Between Evidence and
Clinical Decision Making

If, as is sometimes supposed, science consisted in nothing but the labori-
ous accumulation of facts, it would soon come to a standstill, crushed,
as it were, under its own weight. Two processes are thus at work side by
side, the reception of new material and the digestion and assimilation of
the old. . . . The work which deserves, but 1 am afraid does not always
receive, the most credit is that in which discovery and explanation go hand
in hand, in which not only are new facts presented, but their relation to
old ones is pointed out.

J. W. Strutt Lord Rayleigh
Address to the British Association for the Advancement of Science
(Rayleigh, 1884, p. 1)

More than a decade has passed since it was first shown that patients have
been harmed by failure to prepare scientifically defensible reviews of exist-
ing research evidence. There are now many examples of the dangers of this
continuing scientific sloppiness. Organizations and individuals concerned
about improving the effectiveness and safety of health care now look to
systematic reviews of research—not individual studies—to inform their
judgments.

Iain Chalmers
Academia’s Failure to Support Systematic Reviews
(Chalmers, 2005)

Abstract: This chapter provides the committee’s findings and recommen-
dations for conducting systematic evidence reviews under the aegis of a
proposed national clinical effectiveness assessment program (“the Pro-
gram”). The chapter reviews the origins of systematic review methods
and describes the fundamental components of systematic reviews and
the shortcomings of current efforts. Under the status quo, the quality of
the reviews is variable, methods are poorly documented, and findings are
often unreliable. The committee recommends that the Program establish
evidence-based, methodological standards for systematic reviews, includ-
ing standard terminology for characterizing the strength of evidence and
a standard reporting format for systematic reviews. Once Program stan-
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dards are established, the Program should fund only those reviewers who
commit to and consistently meet the standards. The committee found that
the new science of systematic reviews has made great strides, but more
methodological research is needed. Investing in the science of research
synthesis will increase the quality and the value of the evidence provided
in systematic reviews. It is not clear whether there are sufficient numbers
of qualified researchers to conduct high-quality reviews. The capacity of
the workforce should be assessed and expanded, if needed.

Systematic reviews are central to scientific inquiry into what is known
and not known about what works in health care (Glasziou and Haynes,
2005; Helfand, 2005; Mulrow and Lohr, 2001; Steinberg and Luce, 2005).
In 1884, J. W. Strutt Lord Rayleigh, who later won a Nobel prize in physics,
observed that the synthesis and explanation of past discoveries are integral
to future progress (Rayleigh, 1884). Yet, more than a century later, Antman
and colleagues (1992) and Lau and colleagues (1992) clearly demonstrated
that this message was still largely ignored, with the potential for great harm
to patients. In a series of meta-analyses examining the treatment of myocar-
dial infarction, the researchers concluded that clinicians need better access
to syntheses of the results of existing studies to formulate clinical recom-
mendations. Today, systematic reviews of the available evidence remain an
often undervalued scientific discipline.

This chapter has three principal objectives: (1) to describe the funda-
mental components of a systematic review, (2) to present the committee’s
recommendations for conducting systematic evidence reviews under the
aegis of a proposed national clinical effectiveness assessment program
(“the Program”), and (3) to highlight the key challenges in producing high-
quality systematic reviews.

BACKGROUND

What Is a Systematic Review?

A systematic review is a scientific investigation that focuses on a specific
question and uses explicit, preplanned scientific methods to identify, select,
assess, and summarize similar but separate studies (Haynes et al., 2006;
West et al., 2002). It may or may not include a quantitative synthesis of the
results from separate studies (meta-analysis). A meta-analysis quantitatively
combines the results of similar studies in an attempt to allow inference from
the sample of studies included to the population of interest. This report uses
the term “systematic review” to describe reviews that incorporate meta-
analyses as well as reviews that present the study data descriptively rather
than inferentially.
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Individual studies rarely provide definitive answers to clinical effective-
ness questions (Cook et al., 1997). If it is conducted properly, a systematic
review should make obvious the gap between what is known about the ef-
fectiveness of a particular service and what clinicians and patients want to
know (Helfand, 2005). As such, systematic reviews are also critical to the
development of an agenda for further primary research because they reveal
where the evidence is insufficient and new information is needed (Neumann,
2006). Without systematic reviews, researchers may miss promising leads or
pursue questions that have already been answered (Mulrow et al., 1997). In
addition, systematic reviews provide an essential bridge between the body
of research evidence and the development of clinical guidance.

Key U.S. Producers and Users of Systematic Reviews

This section briefly describes the variety of contexts in which key U.S.
organizations produce or use systematic reviews (Table 4-1). The ultimate
purposes of systematic reviews vary and include health coverage decisions,
practice guidelines, regulatory approval of new pharmaceuticals or medical
devices, clinical research or program planning. Within the federal govern-
ment, the users include the Agency for Healthcare Research and Quality
(AHRQ), the Centers for Medicare & Medicaid Services (CMS), the Medi-
care Evidence Development and Coverage Advisory Committee (MedCAC),
the Centers for Disease Control and Prevention (CDC), the U.S. Food and
Drug Administration (FDA), the Substance Abuse and Mental Health Ad-
ministration (SAMHSA), the U.S. Preventive Services Task Force (USPSTF),
and the Veterans Health Administration (VHA).

AHRQ plays a lead role in producing systematic reviews through its
program of Evidence-based Practice Centers (EPCs) as a part of its Effective
Health Care Program. EPCs produce systematic reviews for professional
medical societies and several federal agencies, including CMS and the Na-
tional Institutes of Health (NIH) Consensus Development Conferences, as
well as a variety of other public and private requestors, such as the USPSTF
and the American Heart Association. The reviews cover a broad range of
topics, including the effectiveness and safety of health care interventions,
emergency preparedness, research methods, and approaches to improving
the quality and delivery of health care.! The AHRQ Effective Health Care
Program produces comparative effectiveness studies on surgical proce-
dures, medical devices, and medical therapies in 10 priority areas (Slutsky,
2007).

The CDC conducts or sponsors systematic effectiveness reviews to
evaluate and make recommendations on population-based and public

1See Table 3-3 in Chapter 3 for a list of recent EPC studies.
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TABLE 4-1 Key U.S. Producers and Users of Systematic Reviews

Government Agencies

CMS
Component AHRQ USPSTF SAMHSA FDA VHA MedCAC CDC
Activity
e Produces reviews v v/ v
e Sponsors or v v v v v
purchases

reviews

Principal use

e Development v v v v v
of practice
guidelines and
recommendations

e Decisions v v v v
regarding health
coverage

e Regulatory v/
approval

NOTE: BCBSA TEC = Blue Cross and Blue Shield Association Technology Evaluation Center.

health interventions and to improve the underlying research methods (CDC,
2007).

The Blue Cross and Blue Shield Association (BCBSA) Technology
Evaluation Center (TEC) produces systematic reviews that assess medical
technologies for decision makers in its member plans but also provides the
results of these reviews to the public for free.> Many other health plans look
to private research organizations, such as the ECRI Institute and Hayes,
Inc., that produce systematic evidence assessments available by subscription
or for purchase (ECRI, 2006a,b; Hayes, Inc., 2007). Because the reviews
are proprietary, they are not free to the public and the subscription fees
are considerable. At Hayes, Inc., for example, subscriptions range from
$10,000 to $300,000, depending on the size of the subscribing organiza-
tions and the types of products licensed.?

The Cochrane Collaboration is an international effort that produces
systematic reviews of health interventions; 11 percent (nearly 1,700 indi-
viduals) of its active contributors are in the United States (Allen and Clarke,
2007). Cochrane reviews are available by subscription to The Cochrane
Library, and abstracts are available for free through PubMed or www.
cochrane.org.

2See http://www.bcbs.com/betterknowledge/tec/.
3Personal communication, W. S. Hayes, Hayes, Inc., August 29, 2007.
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Private Research Firms Other Entities
ECRI BCBSA  Hayes, Cochrane Health  Specialty
Institute  TEC Inc. Collaboration ~ Plans Societies ~ Manufacturers
v v v v v v v
v v v
v v v v v v
v v v v v v
v

Professional medical societies often sponsor or conduct evidence re-
views as the first step in developing a practice guideline. These include, for
example, the American College of Physicians, several cardiology groups (the
American College of Cardiology, the American College of Chest Physicians,
and the American Heart Association), the American Academy of Neurol-
ogy, and the American Society of Clinical Oncology.

Origins of Systematic Review Methods

The term “meta-analysis” was first used by social scientists in the 1970s
to describe the process of identifying a representative set of studies of a
given topic and summarizing their results quantitatively. In a groundbreak-
ing 1976 assessment of treatment for depression, Glass (1976) first used
the term “meta-analysis” to describe what is now referred to as systematic
review. Textbooks describing the concept and methods of systematic re-
views (Cooper and Rosenthal, 1980; Glass et al., 1981; Hedges and Olkin,
1985; Light and Pillemer, 1984; Rosenthal, 1978; Sutton et al., 2000), and
research articles exploring issues such as publication bias followed during
that and the subsequent decade.

Subsequently, as quantitative syntheses started to include qualitative
summaries and medical scientists adopted the methods, a new terminol-
ogy emerged. Richard Peto and colleagues used the term “overview” for
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the new combined approach (Early Breast Cancer Trialists’ Collaborative
Group, 1988). Chalmers and Altman (1995) appear to have introduced
the term “systematic review” in their book Systematic Reviews. They also
suggested that the term “meta-analysis” be restricted to the statistical sum-
mary of the results of studies identified as a product of the review process
(Chalmers and Altman, 1995). Confusion over terminology persists today,
perhaps because the methods grew up in the social sciences and only later
were embraced by the medical sciences.

The statistical methods underlying the quantitative aspects of system-
atic review—i.e., meta-analysis—date to the early 20th century, when statis-
ticians started developing methods for combining the findings from separate
but similar studies. In 1904, using new statistical methods, Karl Pearson
(1904) combined research on the impact of inoculation against enteric fe-
ver on mortality in five communities. In a 1907 study on the prevalence of
typhoid, Goldberger (1907) again used quantitative synthesis.

Social scientists were the first to use methods to critically synthesize
results to allow statistical inference from a sample a population. As early
as 1940, Pratt and colleagues (1940) at Duke University published a critical
synthesis of more than 60 years of research on extrasensory perception.

Systematic reviews in the health care arena were comparatively slow to
catch on, and the growth in their development and use coincided with the
general rise of evidence-based medicine (Guyatt, 1991). The early imple-
menters of systematic reviews were those who conducted clinical trials and
who saw the need to summarize data from multiple effectiveness trials,
many of them with very small sample sizes (Yusuf et al., 1985). In the
1970s, Tain Chalmers organized the first major collaborative effort to de-
velop a clinical trials evidence base, beginning with the Oxford Database of
Perinatal Trials (Chalmers et al., 1986). This subsequently led to two major
compilations of systematic reviews of clinical trials, one of pregnancy and
childbirth (Chalmers et al., 1989) and one of the newborn period (Sinclair
and Bracken, 1992). The growth of bioinformatics, specifically, electronic
communication, data storage, and improved indexing and retrieval of pub-
lications, allowed this collaborative effort in the perinatal field to expand
further. In 1993, the Cochrane Collaboration was formed (Dickersin and
Manheimer, 1998) with the aim of synthesizing information from studies
of interventions on all health topics.

Up to this time, literature reviews were often used to assess the effec-
tiveness of health care interventions, but empiric research also began to re-
veal problems in their execution. The methods underlying the reviews were
often neither objective nor transparent (Mulrow, 1987; Oxman and Guyatt,
1988); and they did not routinely use scientific methods to identify, assess,
and synthesize information. The approach to deciding which literature
should be included and which findings should be presented was subjective
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and nonsystematic. The reviews may have provided thoughtful, readable
discussions of a topic, but the conclusions were generally not credible.

The following sections of the chapter describe the fundamentals of
conducting a scientifically rigorous systematic review and then provide the
committee’s findings on current efforts.

FUNDAMENTALS OF A SYSTEMATIC REVIEW

Although researchers use a variety of terms to describe the building
blocks of a systematic review, the fundamentals are well established (AHRQ
EPC Program, 2007; Counsell, 1997; EPC Coordinating Center, 2005;
Haynes et al., 2006; Higgins and Green, 2006; Khan and Kleijnen, 2001;
Khan et al., 2001a,b; West et al., 2002).* Five basic steps (listed below)
should be followed, and the key decisions that comprise each step of the
review should be clearly documented.

Step 1: Formulate the research question.

Step 2: Construct an analytic (or logic) framework.
Step 3: Conduct a comprehensive search for evidence.
Step 4: Critically appraise the evidence.

Step 5: Synthesize the body of evidence.

The following sections briefly describe each of these steps in the
process.

Step 1: Formulate the Research Question

The foundation of a good systematic review is a well-formulated,
clearly defined, answerable question. As such, it guides the analytic (or
logic) framework for the review, the overall research protocol (i.e., the
search for relevant evidence, decisions about which types of evidence should
be used, and how best to identify the evidence), and the critical appraisal of
the relevant evidence. The objective, in this first step, is to define a precise,
unambiguous answerable research question.

Richardson and colleagues (1995) coined the mnemonic PICO (popula-
tion, intervention, comparison, and outcome of interest) to help ensure that
explicit attention is paid to the four key elements of an evidence question.>®

#Unless otherwise noted, this section draws from these references.

SPersonal communication, W. S. Richardson, Boonshoft School of Medicine, Wright State
University, October 3, 2007.

A recent draft version of an AHRQ comparative effectiveness methods manual proposes
expanding the PICO format to PICOTS, adding “t” for timing and “s” for settings (AHRQ,
2007a).
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Table 4-2 shows examples of how the PICO format can guide the building
of a research question.

The characteristics of the study population, such as age, sex, severity
of illness, and presence of comorbidities, usually vary among studies and
can be important factors in the effect of an intervention. Health care inter-
ventions may have numerous outcomes of interest. The research question
should be formulated so that it addresses all outcomes—beneficial and
adverse—that matter to patients, clinicians, payers, developers of practice
guidelines, and others who may be affected (Schiinemann et al., 2006). For
example, treatments for prostate cancer may affect mortality; but patients
are also interested in learning about potential harmful treatment effects,
such as urinary incontinence and impotence. Imaging tests for Alzheimer’s
disease may lead to the early diagnosis of the condition, but patients and
the patients’ caregivers may be particularly interested in whether an early
diagnosis improves cognitive outcomes or quality of life.

Many researchers suggest that decision makers be directly involved in
formulating the question to ensure that the systematic review is relevant
and can inform decision making (Lavis et al., 2005; Schiinemann et al.,
2006). The questions posed by end users must sometimes be reframed to
be answerable by clinical research studies.

TABLE 4-2 PICO Format for Formulating an Evidence Question

PICO Component Tips for Building Question Example
Patient population or “How would I describe this ~ “In patients with heart failure from
problem group of patients?” dilated cardiomyopathy who are in
e Balance precision with sinus rhythm . . .”
brevity
Intervention (a cause, “Which main intervention “. .. would adding anticoagulation
prognostic factor, is of interest?” with warfarin to standard heart
treatment, etc.) ® Be specific failure therapy . ..”
Comparison “What is the main “. .. when compared with
intervention alternative to be compared standard therapy alone . . .”
(if necessary) with the intervention?”
e Be specific
Outcomes “What do I hope “. .. lead to lower mortality or
the intervention will morbidity from thromboembolism?
accomplish?” “What could s this enough to be worth the
this exposure really affect?”  increased risk of bleeding?”
® Be specific

SOURCE: Adapted from the Evidence-based Practice Center Partner’s Guide (EPC Coordinat-
ing Center, 2005).
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Step 2: Construct an Analytic Framework

Once the research question is established, it should be articulated in an
analytic framework that clearly lays out the chain of logic underlying the
case for the health intervention of interest. The complexity of the analysis
will vary depending on the number of linkages between the intervention
and the outcomes of interest. For preventive services, there may be mul-
tiple steps between, for example, screening for a disease and reductions in
morbidity and mortality. Figure 4-1 shows the generic analytic framework

) l

Reduced

Persons Screening Early Detection of Treatment Intermediate __A_S_S_OCiaEi?_n___ Morbidity
at Risk Target Condition Outcome and/or
@ Mortality

Adverse Effects Adverse Effects
of Treatment of Screening

FIGURE 4-1 Analytic framework used by the U.S. Preventive Services Task Force.
NOTE: Generic analytic framework for screening topics. Numbers refer to key
questions as follow: (1) Is there direct evidence that screening reduces morbidity
and/or mortality? (2) What is the prevalence of disease in the target groups? Can a
high-risk group be reliably identified? (3) Can the screening test accurately detect the
target condition? (a) What are the sensitivity and specificity of the test? (b) Is there
significant variation between examiners in how the test is performed? (c) In actual
screening programs, how much earlier are patients identified and treated? (4) Does
treatment reduce the incidence of the intermediate outcome? (a) Does treatment
work under ideal, clinical trial conditions? (b) How do the efficacy and effectiveness
of treatments compare in community settings? (5) Does treatment improve health
outcomes for people diagnosed clinically? (a) How similar are people diagnosed
clinically to those diagnosed by screening? (b) Are there reasons to expect people
diagnosed by screening to have even better health outcomes than those diagnosed
clinically? (6) Is there intermediate outcome reliability associated with reduced
morbidity and/or mortality? (7) Does screening result in adverse effects? (a) Is the
test acceptable to patients? (b) What are the potential harms, and how often do they
occur? (8) Does treatment result in adverse effects?

SOURCE: Reprinted from the American Journal of Preventive Medicine, 20(3)
Harris, R. P., M. Helfand, S. H. Woolf, K. N. Lohr, C. D. Mulrow, S. M. Teutsch,
and D. Atkins, Current methods of the US Preventive Services Task Force: A review
of the process, 21-35, Copyright 2007, with permission from Elsevier.
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that the USPSTF uses to assess screening interventions. It makes explicit the
population at risk (left side of the figure), preventive services, diagnostic
or therapeutic interventions, and intermediate and health outcomes to be
considered (Harris et al., 2001). It also illustrates the chain of logic that the
evidence must support to link the service to potential health outcomes: the
arrows (linkages), labeled with a service or treatment, represent the ques-
tions that the evidence must answer; dotted lines represent associations; and
rectangles represent the intermediate outcomes (rounded corners) or the
health states (square corners) by which those linkages are measured.

The overarching linkage (Arrow 1) above the primary framework rep-
resents evidence that directly links screening to changes in health out-
comes. For example, a randomized controlled trial (RCT) of screening for
Chlamydia established a direct, causal connection between screening and
reductions in the incidence of pelvic inflammatory disease (Meyers et al.,
2007; Scholes et al., 1996). That is, a single body of evidence established
the connection between the preventive service (screening) and the health
outcome (reduced morbidity).

When direct evidence is lacking or is of insufficient quality to be con-
vincing, the USPSTF relies on a chain of linkages to assess the likely effec-
tiveness of a service. These linkages correspond to key questions about the
screening test accuracy (Arrow 3), the efficacy of treatment (Arrows 4 and
5 for intermediate and health outcomes, respectively), and the association
between intermediate measures and health outcomes (Dotted Line 6). A
similar analytic framework can be constructed for questions of drug treat-
ment, devices, behavior change, procedures, health care delivery, or any
type of health intervention used in a population or in individuals.

Deciding Which Evidence to Use: Study Selection Criteria

What constitutes evidence that a health care service is highly effective?
As noted in Chapter 1, scientists view evidence as knowledge that is ex-
plicit, systematic, and replicable. However, patients, clinicians, payers, and
other decision makers have different perspectives on what constitutes evi-
dence of effectiveness. For example, some may view the scientific evidence
as demonstrating what works under ideal circumstances but not necessarily
under a particular set of real world circumstances. A variety of factors can
affect the applicability of a particular RCT to individual clinical decisions
or circumstances, including patient factors, such as comorbidities, underly-
ing risk, adherence to therapies, disease stage and severity, health insurance
coverage, and demographics; intervention factors, such as care setting, level
of training, timing and quality of the intervention, and an array of other
factors (Atkins, 2007).
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The choice of study designs to be included in a systematic review should
be based on the type of research question being asked and should have
the goal of minimizing bias (Glasziou et al., 2004; Oxman et al., 2006).
Table 4-3 provides examples of research questions and the types of evidence
that are the most appropriate for addressing them. RCTs can answer ques-
tions about the efficacy of screening, preventive, and therapeutic interven-
tions. Although RCTs can best answer questions about the potential harms
from interventions, observational study designs, such as cohort studies, case
series, or case control studies, may be all that are available or possible for
the evaluation of rare or long-term outcomes.” In fact, because harms from
interventions are often rare or occur far in the future, a systematic review
of observational research may be the best approach to identifying reliable
evidence on potential rare harms (or benefits).

Observational studies are generally the most appropriate for answering
questions related to prognosis, diagnostic accuracy, incidence, prevalence,
and etiology (Chou and Helfand, 2005; Tatsioni et al., 2005). Cohort stud-
ies and case series are useful for examining long-term outcomes because
RCTs may not monitor patients beyond the primary outcome of interest
or for rare outcomes because they generally have small numbers of par-
ticipants. Case series are often used, for example, to identify the potential
long-term harms of new types of radiotherapy. Similarly, the best evidence
on potential harms related to oral contraceptive use (e.g., an increased risk
of thromboembolism) may be from nonrandomized cohort studies or case-
control studies (Glasziou et al., 2004).

Many systematic reviews use a best evidence approach that allows the
use of broader inclusion criteria when higher-quality evidence is lacking
(Atkins et al., 2005). In these cases, the systematic reviews consider obser-
vational studies because, at a minimum, noting the available evidence helps
to delineate what is known and what is not known about the effectiveness
of the intervention in question. By highlighting the gaps in knowledge, the
review establishes the need for better quality evidence and helps to priori-
tize research topics.

For intervention effectiveness questions for which RCTs form the high-
est level of evidence, it is essential to fully document the rationale for
including nonrandomized evidence in a review. Current practice does not
meet this standard, however. Researchers have found, for example, that 30
of 49 EPC reports that included observational studies did not disclose the
rationale for doing so (Norris and Atkins, 2005).

7See Chapter 1 for the definitions of the types of experimental and observational studies.
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TABLE 4-3 Matching the Clinical Question with the Appropriate

Evidence

Type of Question

Example of Question

Type of Evidence?

Screening or
early diagnosis

Etiology

Diagnostic
accuracy

Prognosis

Preventive or
therapeutic
effectiveness®

Safety or
potential harm

Is prostate-specific antigen screening for
the detection of prostate cancer in low-risk
populations effective in reducing mortality?

Does early diagnosis by use of a PET? scan
result in improved cognitive ability for
patients with Alzheimer’s disease?

Does smoking cause lung cancer?

Does a PET scan diagnose Alzheimer’s disease
more accurately than a standard clinical
evaluation?

What is the likelihood for fertility loss
in a premenopausal woman receiving
chemotherapy for breast cancer?

How long do patients remain insulin
independent after pancreatic islet cell
transplantation for Type I diabetes mellitus?

Is bevacizumab (Avastin) as effective as
ranibizumab (Lucentis) in delaying the
progression of acute macular degeneration?

How does surgical implantation of an
artificial lumbar disc compare with lumbar
spinal fusion for pain reduction in patients
with degenerative disc disease?

Is external beam radiation more effective
than watchful waiting in reducing mortality
from prostate cancer?

What proportion of postmenopausal women
receiving calcium and vitamin D supplements
develop kidney stones?

Is robotic-assisted radical prostatectomy more
likely to lead to urinary incontinence than
laparoscopicic-assisted radical prostatectomy?

RCTs

RCTs

Cohort studies,
case-control studies

Case series (RCTs
desirable but
unlikely)

RCTs, cohort
studies

Cohort studies,
case series

RCTs

RCTs

RCTs

RCTs, cohort
studies, case-
control studies

RCTs, cohort
studies, case-
control studies

9Systematic reviews of the “best” evidence are more reliable than evidence from a single
study, regardless of the clinical question being asked.

bPET = positron emission tomography.

“Includes drugs, devices, procedures, physical therapy, counseling, behavior change, and
systems change in head-to-head comparisons and comparisons with standard interventions,
placebo or sham treatments, or no intervention.
SOURCE: Adapted from the work of Dickersin (2007).
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Dearth of Evidence

For surgical procedures, population-based public health measures,
quality improvement strategies, and many other health care interventions,
relevant, randomized evidence is frequently unavailable (Norris and Atkins,
2005).

Indeed, the evidence base on the effectiveness of most health services
is sparse (BCBSA, 2007; Congressional Budget Office, 2007; The Health
Industry Forum, 2006; IOM, 2007; Medicare Payment Advisory Commis-
sion, 2007; Wilensky, 2006). Well-designed, well-conducted studies of the
effectiveness of most health care services are the exception, and the avail-
able research evidence falls far short of answering many questions that
are important to patients and providers (Tunis, 2006). Although the FDA
reviews prescription drugs for their short-term safety and efficacy, medical
devices, surgical procedures and implants, diagnostic tests, common off-
label uses of pharmaceuticals, and new combinations of approved uses of
pharmaceuticals do not receive comparable reviews. Moreover, the FDA
reviews do not consider evidence on whether the benefits of using a drug or
a device outweigh the potential harms in individual patients or population
groups. Effectiveness data for major subpopulations, including children,
elderly people, African Americans, and Hispanics, are rarely available.

Commonly, researchers carefully review hundreds of references from
the literature, only to conclude that no eligible study that directly addresses
the question of interest exists. For example, in a review of the evidence on
how best to determine if acute conjunctivitis is viral or bacterial in origin,
the investigators were unable to identify evidence of the diagnostic validity
of clinical signs, symptoms, or both in distinguishing bacterial conjunctivitis
from viral conjunctivitis (Rietveld et al., 2003).

Neumann and colleagues (2005) reviewed the availability and quality
of evidence for 69 medical devices, surgical procedures, and other medical
therapies that were subject to national Medicare coverage determinations
from 1998 to 2003.% The researchers found good evidence on health out-
comes for only 11 of the 69 technologies (16 percent) (Table 4-4). For more
than 29 technologies, there was either no evidence at all (6 technologies)
or poor-quality evidence (23 technologies) because of a limited number of
studies, the weak power of the studies, flaws in the design or the conduct of
the studies, or missing information on important health outcomes. The evi-
dence was considered “fair” for 29 technologies (42 percent). See Box 4-1
for a list of the technologies with poor or no evidence.

The Medicare experience closely mirrors that at the USPSTE. The

8Excluding 13 coverage decisions that were omitted because they involved minor coding
or language changes (n = 7), exceptional circumstances (7 = 3), or incomplete Centers for
Medicare & Medicaid Services decision memoranda (1 = 3).
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TABLE 4-4 Quality of Evidence for Technologies Subject to Medicare
National Coverage Determinations, 1998-2003

Rating Number of Technologies Percent
All technologies 69 100
Good 11 16
Fair 29 42
Poor 23 33
Unavailable 6 9

NOTE: The ratings are based on USPSTF criteria. “Good” indicates consistent results from
well-designed, well-conducted studies with representative populations. “Fair” indicates suf-
ficient evidence to determine effect on health outcomes but the evidence is limited by the
number, quality, or consistency of the individual studies. “Poor” indicates insufficient evidence
on effects on health outcomes because of a limited number of studies or the weak power of
the studies, flaws in study design or conduct, or lack of information on important health
outcomes.

SOURCE: Neumann et al. (2007).

USPSTF currently has 114 recommendations on the use of clinical preven-
tive services by specific population groups (e.g., men ages 50 to 70 years or
women older than age 65 years). For almost 40 percent (44 of 114) of the
recommendations, the USPSTF concluded that the evidence was insufficient
to determine if the service had an effect on health outcomes for the speci-
fied population because of a limited number of studies or the weak power
of the studies, important flaws in the design or conduct of the studies, gaps
in the chain of evidence, or a lack of information on important health
outcomes (Barton, 2007; USPSTE, 2007). Box 4-2 lists prevention topics
with insufficient evidence for one or more population subgroups. These
include, for example, routine use of testing for human papillomavirus as a
primary screening test for cervical cancer; screening of asymptomatic indi-
viduals for lung cancer by the use of low-dose computerized tomography,
chest X-ray, sputum cytology, or a combination of these tests; and routine
screening for prostate cancer by prostate-specific antigen testing or digital
rectal examination.

New Sources of Evidence

There is growing interest in using sources of evidence such as large
clinical and administrative databases based on electronic health records,
registries, and other sources (AHRQ, 2007b; Perlin and Kupersmith, 2007).
As health information technology advances, these sources of evidence will
grow richer and the information contained in them should be mined as
appropriate. Large data sets are especially useful for examining questions
of incidence, prognosis, diagnosis, harms, related risks, effects of complex
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BOX 4-1
Medicare National Coverage Decisions with Poor Evidence

e Air-fluidized beds for pressure ulcers

* Autologous stem cell transplantation for AL amyloidosis

* Biofeedback for urinary incontinence

e (Cardiac pacemakers

e Cryosurgical salvage therapy for recurrent prostate cancer

e Electrical bioimpedence for cardiac output monitoring

* Electrical stimulation for fracture healing

* Electrodiagnostic sensory nerve conduction threshold

* Home biofeedback for urinary incontinence

e Liver transplantation for malignancies other than hepatocellular carcinoma

* Noninvasive positive-pressure respiratory-assist devices for chronic obstruc-
tive pulmonary disease

e Ocular photodynamic therapy with verteporfin for macular degeneration

* Pneumatic compression pumps for venous insufficiency

* Positron emission tomography fluorodeoxyglucose (FDG) for Alzheimer’s
disease/dementia

* Positron emission tomography (FDG) for breast cancer

* Positron emission tomography (FDG) for soft tissue sarcoma

e Positron emission tomography scanner technology

* Prolotherapy for chronic low back pain

e Transmyocardial revascularization for severe angina

e Warm-Up Wound Therapy (noncontact normothermic wound therapy)

NOTE: Evidence was considered “poor” if it was insufficient to assess the effects on health
outcomes because of the limited number of studies or weak power of the studies, flaws in
study design or conduct, or lack of information on important health outcomes.

SOURCE: Neumann et al. (2007).

patterns of comorbidities, and the effects of genetic variation (Francis and
Perlin, 2006; IOM, 2007; Stewart et al., 2007). Mathematical modeling,
Bayesian statistics, and decision modeling have also been heralded as having
great future potential in better understanding health care effectiveness and
risks (Claxton et al., 2005; Eddy, 2007). These types of evidence will pose
significant challenges, but are likely to prove essential to understanding and
improving health and health care systems.

Step 3: Conduct a Comprehensive Search for Evidence

The search for the evidence is arguably the most important step in
conducting a high-quality systematic review. In a human research study,
selection of the appropriate group to be studied is widely understood to be
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* Breast-feeding

disease

BOX 4-2

Prevention Topics with Insufficient Evidence
for One or More Population Subgroups

* Behavioral counseling in primary care to promote a healthy diet
* Behavioral counseling in primary care to promote physical activity

* Counseling to prevent skin cancer

* Counseling to prevent tobacco use and tobacco-caused disease

* Interventions in primary care to reduce alcohol misuse

* Lung cancer screening

* Newborn hearing screening

* Prevention of dental caries in preschool-age children

e Primary care interventions to prevent low back pain in adults

* Routine vitamin supplementation to prevent cancer and cardiovascular

Screening and behavioral counseling

Screening and interventions for overweight in children and adolescents

Screening for bacterial vaginosis in pregnancy
Screening for breast cancer

Screening for cervical cancer

Screening for chlamydial infection

Screening for coronary heart disease
Screening for dementia

Screening for depression

Screening for family and intimate partner violence
Screening for gestational diabetes mellitus
Screening for glaucoma

Screening for gonorrhea

Screening for hepatitis C in adults

Screening for high blood pressure

Screening for lipid disorders in adults
Screening for obesity in adults

Screening for oral cancer

Screening for prostate cancer

Screening for skin cancer

Screening for suicide risk

Screening for thyroid disease

Screening for Type Il diabetes mellitus in adults

subgroup with an

NOTE: Each clinical topic or preventive service that the USPSTF has reviewed may lead to
one or more separate population-specific recommendations. The USPSTF rates the strength
of its recommendations as “I” for “insufficient” when evidence on whether the service is ef-
fective is lacking, of poor quality, or conflicting and the balance of benefits and harms cannot
be determined. In such cases, the USPSTF does not recommend either for or against the
routine provision of the service. For the topics listed here, there was at least one population
rating.

SOURCE: AHRQ (2006).

Copyright © National Academy of Sciences. All rights reserved.




Knowing What Works in Health Care: A Roadmap for the Nation
http://lwww.nap.edu/catalog/12038.html

SYSTEMATIC REVIEWS 97

critical to obtaining valid findings. The comparable step in a systematic re-
view is the identification of all relevant studies meeting the eligibility criteria
for the review. A comprehensive search is necessary because there is no way
of knowing whether the missing studies are missing at random or missing
for a reason critical to understanding current knowledge.

Minimizing Bias

Bias—which is the tendency for a study to produce results that depart
systematically from the truth—is the biggest threat to the validity of a
review.” Box 4-3 describes the potential sources of bias in the individual
studies identified during the search for evidence and in the review itself.

Without the use of systematic methods to guard against bias in the
review, useless or harmful interventions may appear to be worthwhile and
beneficial interventions may appear to be useless (Chalmers, 2003). Report-
ing biases have important implications during the search for evidence. For
example, it is now well established that positive results are more likely to
be published than null or negative results both for entire studies (Dickersin,
20035; Dickersin and Min, 1993) and for selected outcomes (Chan et al.,
2004). Furthermore, a growing literature indicates that industry-sponsored
research is more likely to favor the industry sponsor’s product than non-
industry-sponsored research (Als-Nielsen et al., 2003; Bekelman et al.,
2003; Heres et al., 2006; Jorgensen et al., 2006; Lexchin et al., 2003;
Peppercorn et al., 2007).

Studies have also found that the direction of the results (i.e., positive or
negative) can be associated with the language of publication (Egger et al.,
1997), the impact factor'® of the journal (Easterbrook et al., 1991), and
publication in the “gray literature” (Hopewell et al., 2007b), for example,
research abstracts, government reports, and theses. Publication biases also
relate to where a study is published, as some sources are more accessible
than others. Some systematic reviewers find it difficult to readily identify
studies published in non-English-language journals, the gray literature, and
certain specialty journals.

One favorable development is that the rate of universal registration of
RCTs is growing. This development may help address the publication bias
related to studies of this design (World Health Organizations, 2007). Un-
fortunately, there is no similar organized effort to promote the registration
of observational studies.

Elsewhere in this report, the term “bias” is used to refer to bias due to conflicts of
interest.

10The “impact factor” is a commonly used ratio developed to estimate the relative impact
or influence of biomedical journals (Garfield, 2006).
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BOX 4-3
Sources of Bias in Individual Studies and Systematic Reviews

Biases can lead to under-estimation or over-estimation of a true intervention ef-
fect. Systematic reviews should be based on the best evidence available to answer
the questions posed, controlling against systematic bias both in the individual
studies and in the review itself.

The key types of bias that can affect the internal validity of individual studies are
as follows:

* Selection bias—systematic differences between comparison groups in a
study, for example, in a clinical trial if patients assigned to the treatment group
have a better prognosis than those assigned to the placebo group.

* Attrition bias—systematic differences in withdrawals from a study or exclu-
sions from the study results between the study’s comparison groups.

* Performance bias—systematic differences in care, apart from the interven-
tion being evaluated or the measurement of exposure, provided to different
comparison groups in a study.

* Detection bias—systematic differences in outcome assessment or verification
in comparison groups (also called “ascertainment bias”).

e Within-study reporting bias—systematic differences between reported and
unreported findings.

The key types of bias that may affect the validity of a systematic review are as
follows:

* Reporting bias—systematic differences may exist between reported and non-
reported studies (e.g., a higher proportion of studies with positive findings than
studies with null or negative findings may be published [“publication bias”]).
Systematic differences in findings may also exist between MEDLINE-indexed
and non-MEDLINE-indexed journals, English-language and non-English-
language publications (language bias), easier and harder-to-access literature
(e.g., null or negative findings are published in journals with less of an impact
or in the “gray literature”), and studies with commercial funding sources.

* Information bias—key details about the study may be missing, particularly
for studies that appear in the literature only as abstracts, which are subject to
reporting bias.

SOURCES: Dickersin (2002); Higgins and Green (2006); West et al. (2002).

Sources of Evidence

Most systematic reviewers limit their searches to electronic databases,
for reasons of time, convenience, expense, and their own limitations in
knowledge and understanding of the appropriate review methodology.
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In the United States, most reviews include a search of the MEDLINE!
database; and fewer include searches of the Cochrane Central Register
of Controlled Trials, EMBASE,!? CINHAL,!3 the Web of Science, the
Latin American Caribbean Health Sciences Literature (LILACS), and other
databases.

A search of just one electronic database is likely to identify only a sub-
set of all relevant studies for inclusion in a review. Early research showed
that searches of the MEDLINE database for clinical trials identified only
about 50 percent of all relevant trials (Dickersin et al., 1985, 1994). This
led to a modification of the MEDLINE indexing system to include meth-
odology indexing terms, and the Cochrane Collaboration further enhanced
the ability to retrieve relevant information by contributing trials that it had
identified to a central repository (Dickersin et al., 2002).

Researchers at McMaster University and elsewhere have extensively
tested search strategies to determine those strategies that are optimal for
detecting reports on RCTs and other types of studies used in systematic
reviews (Wieland and Dickersin, 2005; Wilczynski et al., 2005). However,
more research is needed to determine the best search strategy for identify-
ing adverse effects, for example, by using evidence from nonrandomized
studies when one is examining adverse effects. Some studies suggest that
because highly sensitive searches tend to yield large numbers of irrelevant
studies, there should be a greater emphasis on improving both reporting
and indexing to facilitate the conduct of systematic reviews (Golder et al.,
2006; Wieland and Dickersin, 2005).

Hand searches Although many reviewers also conduct a hand search!* of
reference lists and other review articles, few hand searches include confer-
ence proceedings or recent issues of key journals. Because only about half of
all results reported in conference proceedings are ultimately reported in key
journals (Scherer et al., 2007) and only full publication is associated with

IIMEDLINE is the United States National Library of Medicine’s bibliographic database of
the literature from medicine, nursing, dentistry, veterinary medicine, allied health, and pre-
clinical sciences. See http://www.nlm.nih.gov for more information.

12Excerpta Medica (EMBASE) is a biomedical and pharmaceutical database indexing over
3,500 international journals in drug research, pharmacology, pharmaceutics, toxicology,
clinical and experimental human medicine, health policy and management, public health,
occupational health, environmental health, drug dependence and abuse, psychiatry, forensic
medicine, and biomedical engineering/instrumentation. See http://www.embase.com/ for more
information.

B3Cumulative Index to Nursing & Allied Health Literature (CINHAL) covers literature
related to nursing and allied health from 1982 to the present. See http://www.cinahl.com/
prodsvcs/cinahldb.htm for more information.

14A hand search is a manual review of each page of selected individual journals published
during a specified period.
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positive findings, those conducting systematic reviews may indicate that a
treatment is successful when it actually is not, if abstracts from conference
proceedings are not included and hand searches are not done. Adding to
this potential bias is the fact that the information in abstracts is limited at
best, making it difficult to judge the validity of study methods and results.

In a recent systematic review of 34 studies comparing the sensitivity
of hand searches with that of electronic searches, Hopewell and colleagues
(2007a) found that hand searches identified 92 to 100 percent of the total
number of reports of randomized trials. In contrast, electronic searches had
a lower yield; a search of the MEDLINE database retrieved 55 percent of
the total reports, a search of EMBASE retrieved 49 percent, and a search
of PsycINFO retrieved 67 percent.

Step 4: Critically Appraise the Evidence

A properly conducted systematic review systematically scrutinizes and
documents the quality, strength, and consistency of the studies that make
up the relevant body of evidence (Box 4-4). The quality of an individual
study relates to all aspects of its design and execution, including the extent
to which bias is avoided or minimized. Each individual study, including past
systematic reviews (if they are available), should be meticulously examined
to identify whether the study incorporated methods that protect against
bias and how the various types of bias may have affected the results (Khan
and Kleijnen, 2001). Both experimental and observational studies must also
be judged for their external validity or for their applicability to the popula-
tion of interest. Without a thorough analysis of the body of research, the
review will not meet decision makers’ need to know which evidence is valid,
for whom it is valid, and under what circumstances it is valid.

Despite the imperative for the use of standardized methods in sys-
tematic reviews, current practices appear to fall short of expectations.
This is particularly worrisome because end users—patients, clinicians,
and others—may accept the findings in published reviews at face value.
Deficiencies are commonplace; for example, the methods may be poorly
documented or poorly executed, the quality of individual studies may not
be assessed or described, inappropriate statistical methods may have been
used, and errors in the analyses may not be identified (Bhandari et al., 2001;
Delaney et al., 2005; Glenny et al., 2003; Hayden et al., 2006; Jadad and
McQuay, 1996; Jadad et al., 2000; Mallen et al., 2006; Moher et al., 2007;
Shea et al., 2002; Whiting et al., 2005). The following describes examples
of recent findings.

Moher and colleagues (2007) assessed the quality of 300 systematic
reviews identified through a MEDLINE search for English-language re-
views. Most of the reviews (213 of 300) concerned therapeutic or preven-
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BOX 4-4
Key Concepts in Appraising Evidence

Assessing the effectiveness of a health intervention requires careful scrutiny of
the quality, strength, and consistency of the individual and systematic reviews
that make up the relevant body of evidence. These and other related concepts
are defined below:

¢ Study quality—For an individual study, study quality refers to all aspects
of a study’s design and execution and the extent to which bias is avoided
or minimized. A related concept is internal validity, that is, the degree to
which the results of a study are likely to be true and free of bias.

e Strength of findings—The strength of the findings can refer to those of
a single study or a body of evidence. The term can be used to refer to the
numbers of participants and events observed (greater strength for greater
numbers), as well as to the magnitude of the effect, either beneficial or
harmful.

¢ Consistency—Consistency refers to a body of evidence in which individual
studies report similar findings, even though there might be some variations
in the populations studied or the forms or dosages of the interventions.

* External validity—External validity (or applicability) refers to the extent to
which the effects observed in a research study can be applied to a real-life
population and setting.

* Estimate of effect—The estimate of the effect is the relationship observed
between an intervention and an outcome. In intervention studies, the es-
timate of effect may be expressed as the study effect size, relative risk,
risk difference, an odds ratio, the number needed to treat, or some other
measure of effect or association.

SOURCES: GRADE Working Group (2004); loannidis and Lau (2004); Khan et al. (2001a,b);
Treadwell et al. (2006); West et al. (2002).

tive interventions and were published in specialty journals (272 of 300).
The authors found that only 11 percent of the reviews were based on a
standard protocol, less than one-quarter (23 percent) considered or assessed
publication bias, and 41 percent did not report their funding sources. The
reviews searched a median of three electronic databases and two other
sources. There was little consistency in how the electronic searches were
documented in the reviews; only 69 percent of the reviews reported the
years of publication searched.

Mallen and colleagues (2006) examined how 78 English-language sys-
tematic reviews analyzed the quality of the original observational studies.
All the reviews were published in peer-reviewed journals from 2003 to
2004. The reviews of the Cochrane Collaboration and United Kingdom
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National Health Service R&D Health Technology Assessment Programme
(HTA)' were excluded because they were known to include formal quality
assessment procedures. In 36 of the 78 reviews, the quality of the individual
studies was not assessed. Although the quality of the studies was reported
in 39 reviews, the reviews used 10 different quality assessment techniques,
making it difficult to compare them. It was unknown whether quality was
assessed for three of the reviews.

Investigators have also identified data extraction errors in many system-
atic reviews, including Cochrane Collaboration and other standards-based
reviews (Getzsche et al., 2007; Jones et al., 2005). Some errors could be
averted by using a second extractor. For example, in preparation for a
systematic review of the use of melatonin for the management of sleep
disorders, a Canadian team found that more errors were made by using
single extraction with verification by a second person than with double data
extraction (Buscemi et al., 2006).

Hierarchies of Evidence

Organizations that develop clinical guidelines, as well as other review-
ers of evidence, often look to hierarchies of evidence to gauge the relative
strength of individual studies. The hierarchies provide frameworks that
assign types of evidence (e.g., RCTs, controlled trials without randomiza-
tion, and well-designed case series or cohort studies) to various levels,
each with a corresponding grade. Numerous hierarchies and typologies
have proliferated—each with its own system of letters, codes, and symbols
(Schiinemann et al., 2003). As Table 4-5 illustrates, the end result is greater
confusion rather than clarification.!®

Hierarchies that include systematic reviews typically place them above
single studies of the same design. Montori and colleagues (2003) explained
that systematic reviews of RCTs should be at the top of the hierarchy for
intervention questions because of their emphasis on methodological quality
and, if a meta-analysis is employed, the availability of more precise esti-
mates of the association or treatment effect.

Evidence hierarchies have helped raise awareness that some study de-
signs are less subject to bias than others (Glasziou et al., 2004). Hierarchies,
however, consider just the type of research study (e.g., RCTs or prospec-
tive observational studies) and not the quality of the individual studies
(Poolman et al., 2006). Findings from a poorly conducted trial should not

ISHTA reviews are systematic reviews conducted under the auspices of the United Kingdom
National Health Service R&D Health Technology Assessment Programme.

16Table 5-2 in Chapter S illustrates the confusion in evidence hierarchies and recommenda-
tion grades in cardiology.
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TABLE 4-5 Selected Examples of Evidence Hierarchies for Three
Cardiology Interventions

Quality of
Intervention and Organization the Evidence Type of Evidence

Oral anticoagulation therapy in patients with atrial fibrillation and rheumatic mitral valve

disease
American Heart Association Level B Single randomized trial or
nonrandomized studies
Scottish Intercollegiate Level 4 Expert opinion
Guidelines Network
American College of Chest Grade C+ No RCTs (but strong RCT results
Physicians can be unequivocally extrapolated)

or overwhelming evidence from
observational studies

Implantable cardioverter-defibrillator for cardiac arrest due to sustained ventricular
fibrillation or ventricular tachycardia

American College of Cardiology/ Level A Multiple RCTs or meta-analyses
American Heart Association
Scottish Intercollegiate Level 3/4 Nonanalytic studies, e.g., case reports
Guidelines Network and case series
European Society of Cardiology  Level B Single RCT or large nonrandomized
studies

Carotid endarterectomy for internal carotid artery stenosis or symptomatic stenosis

American College of Cardiology/ Level C Consensus opinion of experts, results of
American Heart Association case studies, or standard of care

American Academy of Class /11 Class I = prospective RCT with masked
Neurology outcome assessment, in a representative

population*

Class II = prospective matched group
cohort study in a representative
population with masked outcome
assessment that meets all four Class

I criteria (a to d) or an RCT in a
representative population that lacks one
of the Class I criteria

Veterans Health Administration — Level I At least one properly conducted
randomized controlled trial

*The following are also required: (a) primary outcome(s) clearly defined; (b) exclusion and
inclusion criteria clearly defined; (c) adequate accounting for dropouts and crossovers with
numbers sufficiently low to have a minimal potential for bias; and (d) relevant baseline char-
acteristics are presented and are substantially equivalent among treatment groups or there is
an appropriate statistical adjustment for the differences.

SOURCE: NGC (2007); Schiinemann et al. (2003).
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necessarily trump evidence from a nonrandomized study. All the evidence
that is found should be clearly described and scrutinized and not just as-
signed to a level of a hierarchy (Glasziou et al., 2004).

Step 5: Synthesize the Body of Evidence

The core of a systematic review is a concise and transparent synthesis
of the results of the studies included in the review. The language of the
review should be simple and clear so that it is usable and accessible to deci-
sion makers. The synthesis may be purely qualitative; quantitative but only
descriptive, in that study results are presented in a common metric but not
combined; or it may be complemented by a meta-analysis that combines the
individual study results and allows statistical inference.

There are no standard guidelines for conducting or presenting the
synthesis. However, the Cochrane Collaboration produces and regularly
updates a methods handbook for Cochrane reviews of clinical trials that is
available on the Internet (Higgins and Green, 2006). The AHRQ Effective
Health Care Program is currently developing a methods manual for system-
atic reviews that focuses on comparative effectiveness (AHRQ, 2007a).

The synthesis should collate, describe, and summarize the following
key features of the individual studies that could have a bearing on the
findings:

e Characteristics of the patient population, the care setting, and type

of provider

Intervention (route, dose, timing, duration)

Comparison group

Outcome measures and timing of assessments

Quality of the evidence (i.e., risk of bias) from individual studies and

possible influence on findings

Sample sizes

¢ Quantitative results and analyses including examination of whether
the study estimates of effect are consistent across studies

e Examination of potential sources of study heterogeneity, if relevant

The investigators should consider carefully if a meta-analysis is appro-
priate and should combine clinical judgment and a thorough understanding
of the individual studies with the aggregated result. A summary estimate has
the potential to mislead and lead to spurious conclusions (Editors, 2005).
A detailed description of meta-analysis is beyond the scope of this report;
however, an excellent review of the analytic considerations in conducting
meta-analyses can be found in the text Methods for Meta-Analysis in Medi-
cal Research (Sutton et al., 2000).
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The synthesis should not include policy recommendations. If the sys-
tematic review is both scientific and transparent, decision makers should
be able to interpret the evidence, to know what is not known, and to
describe the extent to which the evidence is applicable to clinical practice
and particular subgroups of patients (Santaguida et al., 2005). Making
evidence-based decisions—such as when a guideline developer recommends
what should and should not be done in specific clinical circumstances—is
a distinct and separate process from conducting a systematic review and is
the subject of the next chapter.

Journal Standards for Reporting Systematic Reviews

In the past decade, researchers, clinicians, epidemiologists, statisti-
cians, and editors have collaborated to develop standards for the report-
ing of findings from clinical trials and meta-analyses of randomized and
nonrandomized studies in journals. The collaboration arose from concerns
that study quality was poorly reflected in the manuscripts that present
study findings. Table 4-6 describes the basic requirements of these three
standardized reporting formats, Consolidated Standards for Reporting Tri-
als (CONSORT), Quality of Reporting of Meta-analyses (QUOROM)!”
for RCTs, and Meta-analysis Of Observational Studies in Epidemiology
(MOOSE). Other approaches to standardized reporting including Strength-
ening the Reporting of Observational Studies in Epidemiology (STROBE)
and Standards for Reporting of Diagnostic Accuracy (STARD) (Bossuyt
et al., 2003; Ebrahim and Clarke, 2007; von Elm et al., 2007).

CONSORT uses standardized checklists and a flow diagram to ensure
the proper and consistent reporting of the benefits and harms reported from
RCTs (Ioannidis et al., 2004; Moher et al., 2001b). Since its publication in
1996, many journals have adopted CONSORT, and as a result, the quality
of reporting of the findings from RCTs has improved substantially (Moher
et al., 2001a,b, 2007).

After the release of CONSORT, two standard formats for reporting
on meta-analyses were developed: QUOROM for meta-analyses of RCTs
and MOOSE for meta-analyses of observational studies (Moher et al.,
1999; Stroup et al., 2000). Like CONSORT, QUOROM and MOOSE use
checklists to ensure that meta-analyses include sections describing the back-
ground, search strategy, methods, results, a discussion, and conclusions.
However, as Table 4-7 indicates, the use of QUOROM and MOOSE is not
widely required by most prominent journals, according to the instructions

17QUOROM standards are currently being updated under the name PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses).

Copyright © National Academy of Sciences. All rights reserved.



Knowing What Works in Health Care: A Roadmap for the Nation

http://lwww.nap.edu/catalog/12038.html

106

921n0S
Surpuny pue ‘yo1easax
2Ininj ‘uonezijeroudd
‘uoneue[dxs aaneuIAE
‘papnyout sarpnis jo
Apenb ‘uorsnpoxa

Jo uonedynsnl

‘SIq JO JUIWSSISSY

s3urpuy

a1 Jo Aureirooun
[eonsnIeIS o)

Jo uonedIpul

pue ‘Gunsan
AI1AIIISUDS SI[NSAT
ay3 Surzirewwins
3qer pue ydein

SpPOYIaW [BO1ISIILIS puk
“f11ouagoralay pue Afenb Apnis
‘3UIPUNOJUOD JO JUIWISSISSE
‘pasn BIEp JO UOIIDI[AS pue
SITPNIS JOJ S[BUONILT ‘SISBI]
[enuajod ‘pasn saseqerep

puUB 21BMIJOS ‘SIYDILIS JO
uoneoyienb 43a1ens yoreag

uonendod Apnis
pue ‘pasn udisop
Apmnis ‘pasn
UOTIUIAIIIUL IO
ainsodxa Apnis
JO awomno
‘sisayrodLy
‘wajqoxd [esrur)

10BIISqE PaINIdNIIS
asn pue Apnis jo ad£1 oy
Amuapt oensqe 9y 104

suoISN[Ou0d
pue ‘synsax ‘spoylow
MIIADI ‘S30IN0S BIEP
€$9A1393(qO 9y saqLIdSIP

SaIpnIs
[BUOIIBAIISO
JO sask[eue

-e3W GSOOW

epudde yoIeasal MIIADI JeY3 JBWIOJ 10BIISAE
2InIng pue ‘saserq 10J 9[BUOTIET PUE  PIINIONIS B 2SN “1OBIISqE
[enualod ‘synsax SISOUIUAS  SISOUIUAS pue ‘eiep aaneinuenb ‘UOTIUAAINIUL I 10J ‘STDHY JO (MITAd1
jo uonelardiajur eiep aanenuenb ‘$O1S1I910BIRYD APNIS QY3 10J 9[BUOLBI  DIIBWAISAS B 10) sisk[eue s[eln jo
SOOUQIOJUT [BOTUI[D  PUEB ‘SOIISTIAIOBIBYD ‘TOTIOBIISAE BIBP ‘JUIUISSISSE [es18o101q -ejow e se 110dar oy sasATeue-elow
‘s3uipuy Loy Apnis ‘mopj [eriy Anpijea ‘uondspas ‘Suryoreag  ‘wapqoid [edurd AJnauapt ‘9pn 9yl 104 ‘INOYONO
SIUIAD ISIOAPE pUE
‘sasjeue Aie[[oue
‘uonewnss pue
SowIodINo ‘pazieue SpOYIoU [EJTISTIBIS pUE o[euoner
3JUIPIAD sioquinu ‘ezep ‘urpui|q ‘uoneziwopuelr 9zIs jo uoneue[dxd syuedronied jo
[[e1040 ‘Aaiqezijerouad  oulaseq GUAUIINIIAI ojdures ‘sawooIno ‘s9A109[qo  pue punoidyoeq  UONII[AS JO POYIdW Y s[eln
‘uonelordrajuy ‘mopy yuedonreg ‘suonuaaalul ‘syuedonre SYNUAS  AJNUIPT “10BIISqE 91 10, ‘TIOSNOD
uoISSNISI(Y SISy SPOYIAN uononponu| 1oRIISqY pue dPLL adAy

uonewoju] parnbay

Apnig ‘wshg

ASOON PuE ‘WOYOND LIOSNOD ut sprepuelg Sunioday jo uostredwo) 9- FTIV.L

Copyright © National Academy of Sciences. All rights reserved.



Knowing What Works in Health Care: A Roadmap for the Nation
http://lwww.nap.edu/catalog/12038.html

SYSTEMATIC REVIEWS 107

TABLE 4-7 Use of Reporting Standards in Leading Biomedical Journals

ICMJE Uniform
Standards Are Specifically Mentioned Requirements Are

in the Journal’s Instructions to Included in the Journal’s
Authors Instructions to Authors
Selected
CONSORT QUOROM MOOSE  Entire sections of
Journal (1996) (1999) (2000) manuscript — manuscript
Annals of Internal v v v v/
Medicine
Archives of General v v
Psychiatry
British Medical v v v v
Journal
CANCER v v
CHEST v v
Circulation v v v
Diabetes v
Hypertension v v
JAMA v v v v
Journal of Clinical v v
Oncology
Journal of the v v
National Cancer
Institute
Lancet v v
New England v v
Journal of
Medicine
Obstetrics and v v v
Gynecology
Pediatrics v v
Radiology v v v
Reviews in Clinical
Gerontology
Spine v v

NOTE: For systematic reviews, the International Committee of Medical Journal Editors
(ICMJE) encourages but does not require authors to consult the QUOROM and MOOSE
reporting guidelines; for RCTs, the use of the CONSORT reporting guidelines is required.
SOURCES: Annals of Internal Medicine (2007); Archives of General Psychiatry (2007); Brit-
ish Medical Journal (2007); CANCER (2007); CHEST (2006); Circulation (2007); Diabetes
(2007); Hypertension (2007); ICMJE (2006); JAMA (2007); Journal of Clinical Oncology
(2007); Journal of the National Cancer Institute (2007); Lancet (2007); New England Journal
of Medicine (2007); Obstetrics and Gynecology (2007); Pediatrics (2007); Radiology (2007);
Reviews in Clinical Gerontology (2007); Spine (2007).
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for authors that they publish. Appendix D provides the QUOROM and
MOOSE formats.

RECOMMENDATIONS

As noted earlier, this chapter’s recommendations are intended to guide
the conduct of systematic reviews produced under the aegis of a national
clinical effectiveness assessment program (“the Program”). The recommen-
dations draw from the research examined in this chapter and are based on
the consensus of the committee. The Program must address three critical
challenges: (1) the development or endorsement of standards to ensure
high-quality and usable evidence reviews, (2) methods research to find so-
lutions to the technical challenges of systematic review, and (3) a research
workforce that is sufficient to meet the Program’s demands.

Standards

Systematic reviews of evidence on the effectiveness of health care ser-
vices provide a central link between the generation of research and clinical
decision making. Systematic review is itself a science and, in fact, is a new
and dynamic science with evolving methods. In the United States, much
can be gained by beginning to systemize and standardize the generation of
systematic reviews as soon as possible. At a minimum, this should include
standard reporting formats and common terminology for characterizing the
strength of the evidence in order to ensure that evidence reviews are acces-
sible and usable for all types of decision makers.

Under the status quo, the quality of published reviews is variable and
often unreliable. Judging the quality of reviews is difficult at best because
the methods used to produce the reviews are so frequently poorly docu-
mented. The numerous grading schemes and hierarchies that are used are
confusing. An overreliance on hierarchies is also inappropriate because
such hierarchies fail to account for the quality of the underlying research.
Reporting standards exist, but are often not used or enforced.

Recommendation: The Program should develop evidence-based, meth-
odologic standards for systematic reviews, including a common lan-
guage for characterizing the strength of evidence. The Program should
fund reviewers only if they commit to and consistently meet these
standards.

e The Program should invest in advancing the scientific methods un-

derlying the conduct of systematic reviews and, when appropriate,
update the standards for the reviews it funds.
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Methods

Investing in the science of research synthesis will increase the quality
and the value of the evidence provided in systematic reviews. As a new field,
attention to the methods used to conduct systematic reviews and attention
to improving the existing methods are critically important. About two de-
cades of research underpins the methods that are being used to search, iden-
tify, appraise, and interpret the evidence presented in a systematic review
(Egger et al., 2001; Mulrow and Lohr, 2001). Much remains to be learned,
and numerous unresolved methodological issues remain (Helfand, 2005;
Neumann, 2006). Research is needed on methods for identifying observa-
tional studies, using observational evidence in the absence of randomized
data, and better understanding the impact of potential biases (Egger et al.,
2003; Gluud, 2006; Hopewell et al., 2007a,b; Kunz et al., 2007; Song et al.,
2000). Box 4-5 lists some of the most pressing methodological issues.

Recommendation: The Program should assess the capacity of the re-
search workforce to meet the Program’s needs, and, if deemed appro-
priate, it should expand training opportunities in systematic review and
comparative effectiveness research methods.

Research Workforce

It is not known how many researchers in the United States are ad-
equately trained and qualified to conduct systematic reviews on the effec-
tiveness of health care services. At present, AHRQ provides predoctoral and
postdoctoral educational and career development grants in health services
research (Medicare Payment Advisory Commission, 2007). The agency
also provides institution-level grants to support the planning and develop-
ment of health services research in certain types of institutions. The NIH
also supports a wide range of research training opportunities. However, it
is not known to what extent the AHRQ and NIH training programs focus
on systematic reviews.

Thus, it is unknown but likely that the nation has insufficient human
capacity to support an expanded national effort to generate systematic
reviews of clinical effectiveness. The Program should assess the research
workforce to see if it is adequate. If necessary, the Program should provide
more opportunities for training in the conduct of systematic reviews and
comparative effectiveness research. A field can grow and produce high-
quality work only if it attracts and retains creative investigators. There must
be opportunities to learn and grow professionally. To be attractive to the
best and the brightest individuals, the field must adhere to high standards
of research quality and scientific integrity, be open to new ideas and people,
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BOX 4-5
Unresolved Methodological Issues in
Conducting Systematic Reviews

Locating and Selecting Studies

* How best to identify all relevant published studies

* Whether to include and how best to identify non-English-language
studies

e Whether to include and how best to identify unpublished studies and
studies in the gray literature (e.g., abstracts)

* Search strategies for identifying observational studies in MEDLINE,
EMBASE, and other databases

e Search strategies for identifying studies of diagnostic accuracy in
MEDLINE, EMBASE, and other databases

Assessing Study Quality
* Understanding the sources of reporting deficiencies in studies being
synthesized
e Understanding and identifying potential biases and conflicts of interest
* Quality thresholds for study inclusion and the management of individual
study quality in the context of a review

Collecting Data
e Identifying and selecting information to assess treatment harms
e Obtaining important unpublished data from relevant studies
* Methods used for data abstraction

Analyzing and Presenting Results
e Use of qualitative data in systematic reviews
* Use of economic data in systematic reviews
* Methods for combining results of diagnostic test accuracy

Statistical Methods (e.g., statistical heterogeneity, fixed versus random effects,
and meta-regression)

e Inclusion of interstudy variability into displays of results

* How best to display findings and their reliability for users

* Methods and validity of indirect comparisons

Interpreting Results
e Understanding why reviews on similar topics may yield different results
e Updating systematic reviews
e Frequency of updates

SOURCE: Cochrane Collaboration (2007); Higgins and Green (2006).

and provide excitement about the potential to contribute to health research
and to health care practice overall. Moreover, the academic community
must recognize the scientific scholarship that is required to conduct high-
quality systematic reviews.

Copyright © National Academy of Sciences. All rights reserved.



Knowing What Works in Health Care: A Roadmap for the Nation
http://lwww.nap.edu/catalog/12038.html

SYSTEMATIC REVIEWS 111
OTHER PROGRAM CHALLENGES

Keeping Reviews Up-to-Date

Systematic reviews are not only difficult and time consuming, they
also must be kept up-to-date to ensure patient safety. Having an organiza-
tion that exercises oversight on the production of systematic reviews, for
example, the Cochrane Collaboration or professional societies that pro-
duce clinical practice guidelines, provides an infrastructure and chain of
responsibility for the updating of reviews. There has been little research on
updating, and the research that does exist indicates that not all organiza-
tions have mechanisms for systematically updating their reviews.

In 2001, Shekelle and colleagues (2001) examined how quickly the
AHRQ guidelines went out of date. At the time of that study, they classified
only 3 of the 17 guidelines in circulation at that time as still valid. About
half of the guidelines were out of date in 5.8 years from the time of their
release, and at 3.6 years, at least 10 percent were out of date. A more recent
report examining a sample of 100 high-quality systematic reviews of inter-
ventions found that within 5.5 years, half of the reviews had new evidence
that would substantively change the conclusions about the effectiveness
of interventions, and within 2 years almost 25 percent had such evidence
(Shojania et al., 2007). The frequency of updating was associated with the
clinical topic area and the initial heterogeneity of the results.

Thus, it appears that the failure to update systematic reviews and
guidelines within a few years could easily result in patient care that is not
evidence based and, worse, care that is not as effective as possible or po-
tentially dangerous.

New and Emerging Technologies

Although this chapter has focused on comprehensive, systematic re-
views, the committee recognizes that some decision makers have a legiti-
mate need for objective advisories on new and emerging technologies in
order to respond to coverage requests when few, if any, high-quality studies
or systematic reviews exist. In addition, patients and providers want infor-
mation on new health care services as soon as the services become known,
often because manufacturers are pressing them to adopt a product or be-
cause patients have read direct-to-consumer advertising and want answers
from their physicians and other health care providers.

Private technology assessment organizations, such as the ECRI Institute
and Hayes, Inc., have responded to the market demand for early reviews
of new technologies (ECRI, 2006b; Hayes, Inc., 2007). These firms and
other private, proprietary organizations offer clients brief reviews based on
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readily available sources of information. Two examples are provided in Ap-
pendix E (as proprietary products, they are not in the public domain). The
reviews aggregate what little is known from searches of electronic databases
(e.g., MEDLINE, EMBASE, or the Cochrane Central Register of Controlled
Trials) and published conference abstracts. Other easily obtained informa-
tion, such as reports from FDA advisory committee meetings, may also be
included. Typically, the reviews include a brief description of an interven-
tion; its relevance to clinical care; a short, preliminary list of the relevant
research citations that have been identified; two- to three-paragraph sum-
maries of selected research abstracts; and details on the methods used to
search the literature.

The Program should consider producing brief advisories on new and
emerging technologies in addition to full systematic reviews. If so, like the
ECRI Institute and Hayes, Inc., products, the advisories produced under the
aegis of the Program should clearly emphasize and highlight the limitations
of the information. The advisories clearly state their limitations, so that no
one will misinterpret them as an adequate substitute for substantive assess-
ments of evidence on effectiveness.
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Developing Trusted Clinical
Practice Guidelines

Abstract: This chapter reviews the current landscape of clinical practice
guideline development in the United States, presents the committee recom-
mendations for creating trusted clinical practice guidelines, and describes
key challenges in promoting the development and adoption of high-quality
guidelines under the aegis of a proposed national clinical effectiveness
assessment program (“the Program™). Under the status quo, the pro-
cesses underlying guideline development are often vulnerable to bias and
conflict of interest. Overall, the quality of clinical practice guidelines is
often poor. The commitiee recommends that the Program establish stan-
dards for guideline development but also promote voluntary adoption of
Program standards by guideline developers. The standards must address
the composition of guidelines panels to ensure that guidelines are created
by a diversity and balance of competing interests with minimal bias. The
standards should also promote objectivity, transparency, and efficiency in
guideline development and clear, standardized reporting of clinical recom-
mendations. Groups developing clinical practice guidelines should docu-
ment their adberence to Program standards and make this documentation
publicly available. Individuals and organizations that utilize guideline
information would then be in a better position to assess guideline quality
and utilize only those guidelines that meet the Program’s standards.

The development of clinical practice guidelines for use by practitioners,
payers, patients, and others is a key strategy in promoting the use of highly
effective clinical services. When they are used, rigorously developed guide-
lines have the potential to reduce undesirable practice variation, reduce
the use of services that are of minimal or questionable value, increase the
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utilization of services that are effective but underused, and target services to
those populations most likely to benefit (Grimshaw and Russell, 1993).

Underlying the effort to produce evidence-based guidelines is a pressing
need for trusted information on clinical effectiveness. As described earlier,
in recent years there has been a substantial increase in the number of
treatment alternatives available to providers and patients, as well as in the
volume of studies describing the effectiveness (or ineffectiveness) of those
options. This body of evidence has become complex and difficult to man-
age for most providers. As a result, guidelines have become a key tool for
summarizing the available literature and placing it in a format accessible to
physicians (Druss and Marcus, 2005).

This chapter has three principal objectives: (1) to review the current
landscape of clinical practice guideline development in the United States,
(2) to present the committee’s recommendations for creating trusted clini-
cal practice guidelines, and (3) to highlight key challenges in promoting
the development and adoption of high-quality guidelines under the aegis
of a proposed national clinical effectiveness assessment program (“the
Program?™).

BACKGROUND

Clinical practice guidelines attempt to define practices that meet the
needs of most patients under most circumstances. They do not attempt to
supplant the independent judgment of clinicians in responding to particular
clinical situations. Ideally, the specific clinical recommendations that are
contained within practice guidelines have been systematically developed by
panels of experts who have access to the available evidence, an understand-
ing of the clinical problem and the relevant research methods, and sufficient
time to absorb the information and make considered judgments (GRADE
Working Group, 2004). These panels are expected to be objective and to
produce recommendations that are unbiased, up-to-date, and free from
conflict of interest.

Groups that measure provider performance frequently use adherence
to clinical practice guidelines as a basis upon which to evaluate the qual-
ity of care, and many payers are now moving toward the use of pay-for-
performance strategies that establish differential payments on the basis of
adherence to quality measures. In addition to performance-based payment,
with the increased use of health information technology and direct decision
support at the point of care, guidelines are likely to become increasingly
influential in clinical practice (O’Malley et al., 2007).

Perhaps the earliest guidelines produced in the United States were the
American Academy of Pediatrics’ Redbook of Infectious Diseases, pub-
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lished in the 1930s (American Academy of Pediatrics, 2007). The groups
that were among the first to use systematic reviews to support clinical rec-
ommendations were the Canadian Task Force on the Periodic Health Ex-
amination and the U.S. Preventive Services Task Force (USPSTF) (Fielding
and Briss, 2006). The Canadian task force was established in 1976 to
make recommendations about the inclusion of preventive services in the
periodic health examination; the USPSTF was established in 1984 and
also provided prevention-related recommendations for health profession-
als (Woolf and Atkins, 2001). The American College of Physicians began
to publish explicit recommendations based on systematic reviews in 1981
(Eddy, 2005).

In 1989, Congress established the Agency for Health Care Policy and
Research (AHCPR) and tasked it with developing clinical practice guide-
lines, among its other responsibilities. The Institute of Medicine (IOM)
noted that this effort was part of a cultural shift: a move away from an
unexamined reliance on professional judgment and toward more structured
support and accountability for these judgments (1990). Before the move
toward evidence-based practice, medical textbooks and articles were filled
with thousands of statements and care recommendations that were based
solely on the belief of the author or at best a consensus of experts (Eddy,
2005). Evidence-based guidelines initiatives aim to base recommendations
on empirical evidence.

Relationship to Systematic Reviews

Clinical guidelines go beyond systematic reviews by recommending
what should and should not be done in specific clinical circumstances.
Although systematic reviews produce findings about clinical effectiveness,
transforming that evidence into specific care recommendations is often chal-
lenging. Given the gaps in information that frequently exist and the variable
quality of the information that is available, a key component of guideline
development is the establishment of a link between the strength of the clini-
cal recommendation and the quality of the underlying evidence.

Guyatt and colleagues (2006a) argue that one of the first criteria of
an effective guideline development process is having two separate grading
systems: one for the quality of the evidence and another for the recommen-
dations themselves. The quality of evidence grade reflects the level of con-
fidence that, if the recommendation is followed, the anticipated outcomes
will occur. The strength of the recommendation takes into account the bal-
ance of the benefits and the harms that are associated with the intervention
and the guideline authors’ views about the importance of adhering to the
recommendation.
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Resource Requirements

Guideline production requires a significant commitment by professional
societies and others who perform the work, especially if they conduct high-
quality systematic reviews themselves. Locating and analyzing all of the
available evidence requires substantial skills, resources, and time, and pro-
fessional groups often lack what is needed to do a credible job (Woolf et al.,
1999). The resource demands of conducting a rigorous systematic review
often leads guideline developers to revert to short-cuts or processes centered
on expert opinion (Browman, 2001). Moreover, a substantial investment in
evidence gathering does not guarantee a good return on evidence available
to address a question (Ricci et al., 2006). In fact, guideline developers often
must reckon with research that is not sufficiently rigorous, yields conflicting
results, or does not exist (Cook and Giacomini, 1999). This also contributes
to pressures to rely more heavily on professional opinion.

Guideline Developers!

As described in Chapter 2, many groups produce clinical practice
guidelines and recommendations. The National Guideline Clearinghouse
(NGC) currently includes guidelines from approximately 360 organiza-
tions (NGC, 2007c). Medical professional societies are the most common
sponsors of guidelines. In addition, patient advocacy groups, payers, gov-
ernment agencies, and others in the United States may conduct systematic
reviews and develop clinical recommendations. Organizations in other
countries also produce guidelines that are available in the United States,
including the National Institute for Health and Clinical Excellence (NICE),
the Scottish Intercollegiate Guidelines Network (SIGN), and organizations
in Australia and Canada.

In the United States, the NGC provides free access to guidelines pro-
duced across a range of clinical areas. The NGC included approximately
650 guidelines in 1999 (O’Connor, 2005) and has grown to nearly 2,200
guidelines today (NGC, 2007b). The website now receives an estimated 1.3
million visits per month.2 For a guideline to be included on the website,
guideline producers are required to demonstrate that they performed a
systematic literature search and that they developed, reviewed, or revised
the guideline within the last five years (NGC, 2007a). By meeting NGC
standards and being admitted to the website, guideline developers are able
to improve the dissemination of their products.

1See Chapter 2 for background on organizations that develop or use clinical practice
guidelines.

2Personal communication, J. Slutsky, Agency for Healthcare Research and Quality, Septem-
ber 4, 2007.
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The USPSTF, having been in existence for over 20 years, serves as a
model of recommendation development in the United States, especially
because of its adherence to detailed methodologies and the restrictions it
places on conflicts of interest. Clinicians, health plans, and payers have
come to rely on the regular reports from the task force to update their prac-
tice, payment, or coverage policies regarding clinical preventive services.

CURRENT LANDSCAPE

Quality of Guidelines

The IOM Committee on Clinical Practice Guidelines defined high-
quality guidelines as having a number of attributes, including validity,
reliability, reproducibility, clinical applicability and flexibility, clarity, devel-
opment through a multidisciplinary process, scheduled reviews, and docu-
mentation (IOM, 1992). Over time there have been noted improvements
in the capacities of some clinical and professional organizations to develop
robust, evidence-based guidelines (Jackson and Feder, 1998). Nevertheless,
the overall quality of clinical practice guidelines is highly variable, and in
fact, the quality is often very poor (Shaneyfelt et al., 1999). Shaneyfelt and
colleagues (1999) assessed the quality of 279 guidelines produced over the
period of 1985 to 1997 and assessed their quality against a set of 25 stan-
dards. The investigators found that the mean number of quality standards
satisfied over that period was 11 (43 percent). For example, less than 10
percent of the guidelines described formal methods of combining scientific
evidence and expert opinion. The investigators also evaluated the guide-
lines in accordance to their specification of purpose (75 percent compli-
ance), definition of the patient population involved (46 percent), pertinent
health outcomes (40 percent), method of external review (32 percent), and
whether an expiration date or scheduled update was included (11 percent).
Overall, the investigation found significant improvement over time, but
each guideline still only met 50 percent of the standards, on average, in
1997 (Shaneyfelt et al., 1999). For some, this variability in guideline qual-
ity called for greater transparency in guideline reporting and more rigorous
peer review (Cook and Giacomini, 1999).

An evaluation of 86 guidelines developed in 11 countries (which did
not include the United States) concluded that the guidelines produced by
government-funded agencies and established guideline development pro-
grams were of higher quality than guidelines produced by specialty societies
(Burgers, 2003). This finding was consistent with the conclusions of Grilli
and colleagues (2000), and also with Hasenfeld and Shekelle (2003), who
found that the 17 guidelines produced by the AHCPR from 1990 to 1996
were of a substantially higher quality than those subsequently produced
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by other groups. The authors postulated that the higher-quality scores
of guidelines developed by government agencies reflect the fact that the
production of high-quality guidelines requires substantial and sufficient
resources and that government agencies have more resources available to
do the work.

Smaller professional organizations often lack the internal resources, in-
cluding staff capacity and expertise, required to produce guidelines. This is
especially true when the organization produces both the systematic reviews
and the guideline recommendations, two tasks requiring different skill sets.
Even larger professional organizations can face resource constraints in this
area. Some have suggested that, given these resource constraints, govern-
ment is in the best position to produce clinical practice guidelines (Burgers,
2003; Hasenfeld and Shekelle, 2003).

Many of the criticisms directed at the U.S. system of guideline produc-
tion in 1990 still apply today (IOM, 1990). These criticisms focused on
conflicting clinical recommendations; failure to address certain topics; and
incomplete public disclosure of the evidence surveyed, methods used, com-
position of the panel, and conflicts of interest. In addition, it remains true
that, aside from the role that AHRQ plays in populating the NGC website,
no independent entity exists in the United States to certify guideline qual-
ity or to develop national standards regulating the content or methods of
guideline developers. The 1990 IOM report Clinical Practice Guidelines:
Directions for a New Program sought to encourage more standardization
and consistency in guideline development, and although the quality of
clinical practice guidelines has generally improved since then, substantial
inconsistencies in the methodologies and reporting language used still exist
(Guyatt et al., 2006b; Shiffman et al., 2003).

Quality of Information

The translation of systematic reviews into practice recommendations is
not straightforward. The same information can be interpreted in different
ways by different panelists, resulting in the provision of different guidance
(Burgers and van Everdingen, 2004). Often, even when there is substantial
consensus about what the scientific evidence says, there are disagreements
about what the evidence means for clinical practice. Conclusions about
clinical effectiveness can vary widely as a result of conflicting viewpoints,
such as which outcomes are the most important and which course of action
is appropriate given that the evidence is imperfect (Atkins et al., 2005b).
This section highlights strategies that guideline developers have used to
improve the reliability and trustworthiness of the information that they
provide. It also examines methodological approaches, and how groups

Copyright © National Academy of Sciences. All rights reserved.



Knowing What Works in Health Care: A Roadmap for the Nation
http://lwww.nap.edu/catalog/12038.html

DEVELOPING TRUSTED GUIDELINES 127

have sought to ensure objectivity in their procedures. Finally, this section
examines assessments of the overall quality of the recommendations cur-
rently being made.

Methodological Rigor

Although there have been recent efforts to standardize approaches to
guideline development, it is not yet possible to say that guideline develop-
ment is based on a scientifically validated process. The key challenges stem
from the fact that guideline development frequently forces organizations to
go beyond what is known from a scientific point of view to make practical
recommendations for use in everyday practice. Two examples of such chal-
lenges are the approaches to limitations in the evidence base and subjective
assessments of the net benefit.

Limitations of the evidence base The evidence base that supports clini-
cal practice guidelines is often quite limited and guideline developers must
often wrestle with what to do when “the irresistible force of the need to
offer clinical advice meets with the immovable object of flawed evidence”
(Ricci et al., 2006, p. 229). They must consider the best way to address the
trade-off between rigor and pragmatism (Browman, 2001), and between
adherence to evidence and broader clinical utility (Perlin and Kupersmith,
2007; Stewart et al., 2007). As a result, a consensus of expert opinion
among clinical and methodologist panelists often fills in the gaps between
areas supported by scientific evidence.

In making their treatment decisions, practicing clinicians might want
to place less reliance on guidelines that are based primarily on expert opin-
ion rather than empirical evidence. Often, however, it is not clear which
parts of guidelines are evidence-based, and which are not. Many times,
when groups incorporate expert opinion, they do not do so in a standard-
ized way (Thomson et al., 1998). The methods for incorporating opinion
into guidelines is less well-developed than the methods for incorporating
research results and often they are not made explicit. Disclosing the role of
expert opinion is especially important when the data are sparse (Cook and
Giacomini, 1999).

When combining a review of research data with practice recommenda-
tions, guidelines often do not identify an explicit search strategy used, do
not have defined inclusion criteria for selecting eligible studies, and do not
assess the findings against consistent methodological standards (Miller and
Petrie, 2000). Guidelines such as these often reflect a subjective assessment
of the consistency, clinical relevance, and external validity of the available
evidence (Ricci et al., 2006).
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Subjective assessments of net benefit The development of clinical recom-
mendations should involve a summary of the harms and benefits of a par-
ticular service or intervention. The strength of the recommendation reflects
this assessment. Table 5-1 illustrates how the USPSTF addresses net benefit
in its strength of recommendation categories.

Although some bodies of evidence show a high degree of benefit and
few harms, in many cases the benefit and harm seem to be more closely
balanced and it is much more difficult to justify a strong recommendation.
In situations in which the evidence is of poor quality, it may be difficult to
come to an agreement about the balance between the benefits and harms
(Atkins et al., 2005a). However, even when the data and the evidence are
solid, value judgments come into play when making these assessments
(Woolf et al., 1999).

Rendering judgments about evidence and the subsequent development
of appropriate recommendations are complex and the use of some sub-

TABLE 5-1 USPSTF Strength of Recommendations

Grade  Definition Suggestions for Practice

A The USPSTF recommends the service. There ~ Offer or provide this service.
is high certainty that the net benefit is
substantial.

B The USPSTF recommends the service. There ~ Offer or provide this service.

is high certainty that the net benefit is
moderate or there is moderate certainty that
the net benefit is moderate to substantial.

C The USPSTF recommends against routinely Offer or provide this service only
providing the service. There may be if other considerations support the
considerations that support providing the offering or providing the service in
service in an individual patient. There is at an individual patient.
least moderate certainty that the net benefit
is small.

D The USPSTF recommends against the Discourage the use of this service.

service. There is moderate or high certainty
that the service has no net benefit or that
the harms outweigh the benefits.

I The USPSTF concludes that the current Read the clinical considerations
evidence is insufficient to assess the balance section of USPSTF Recommenda-
of benefits and harms of the service. tion Statement. If the service
Evidence is lacking, of poor quality, or is offered, patients should
conflicting, and the balance of benefits and understand the uncertainty about
harms cannot be determined. the balance of benefits and harms.

SOURCE: AHRQ (2007).
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jectivity in the process is unavoidable (Atkins et al., 2005a). Inconsistent
recommendations from different practice guideline development commit-
tees often reflect differences in values and tolerances for potential harm.
People may perceive the importance of a specific health outcome differently
and thus may differ on the point at which the likely benefits of a treatment
outweigh the likely harms (IOM, 1990). Guyatt and colleagues (2006a)
have indicated that when value or preference judgments are particularly
important to the recommendation, guideline development panels should
describe the key values attached to these outcomes, and how they influenced
the content or strength of the recommendation.

Guideline development panels often do not include patients or con-
sumers as members, and they may not seek patient input when weighing
particular health states (Guyatt et al., 2006a). However, some patient
and consumer advocacy groups are taking a more prominent role in the
evidence-based health care field, and the concept of shared decision mak-
ing has begun to take hold. The use of decision aids is bringing objective
information about benefits and harms directly to patients so that they and
their physicians can make informed and appropriate decisions (Weinstein
et al., 2007). Shared decision making is often the best approach for elective
procedures, for example, in deciding whether an arthritic knee hurts enough
to justify the risks of knee replacement.

Addressing Bias

Patients, clinicians, payers, purchasers, and many others rely on having
clinical recommendations that are produced in an objective manner. Groups
making clinical recommendations have attempted to ensure objectivity in
a variety of ways. The following sections examine in detail measures that
promote the formation of panels with a balanced composition of members
and freedom from conflict of interest.

Panel composition To protect against a bias in perspective, it is impor-
tant that guideline development panels include individuals from a range
of relevant professional groups. Panels that are composed of members
from a single specialty are likely to reach conclusions different from those
of panels with multispecialty representation, even when both panels are
presented with the same set of evidence (Shekelle et al., 1999). Kahan
and colleagues (1996) examined six surgical procedures and found that
between 10 and 42 percent of all cases that were deemed appropriate by
specialists who performed the procedure were deemed less than appropri-
ate by primary care providers. Murphy and colleagues (1998) found that
members of a specialty are more likely to advocate the use of techniques
that involve their specialty. Possible explanations for these systematic dif-
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ferences in judgment include superior knowledge, economic self-interest,
and inadvertent cognitive bias (Kahan et al., 1996).

To address some of the problems noted, many researchers and others
have encouraged the use of balanced, multidisciplinary panels that include
representatives from different clinical specialties as well as methodologists
and patients. For example, the RAND Corporation-University of California
at Los Angeles appropriateness method employs a nine-member multidis-
ciplinary panel to assess the appropriateness of specific interventions for
specific indications. These panels include specialists who perform the pro-
cedure in question, specialists who do not perform the procedure but have
practices in related areas (e.g., noninvasive cardiologists for a coronary
arteriography panel), and primary care providers (e.g., internists).

Shekelle and colleagues (1999) have argued that guideline development
panels with multidisciplinary representation may produce more reliable re-
sults because such a structure can balance the biases of the various individu-
als on the panel. The IOM Committee to Advise the Public Health Service
on Clinical Practice Guidelines found that multidisciplinary participation
(1) increases the probability that all relevant scientific evidence will be lo-
cated and critically evaluated, (2) increases the chances that the committee
will address practical problems relating to application of the guidelines,
and (3) helps build support among the groups for whom the guideline is
intended (IOM, 1990).

However, the specific make-up of guideline development panels often
remains unaffected by these findings. Grilli and colleagues (2000) exam-
ined the guidelines produced by specialty societies and found that only
28 percent mentioned the inclusion of a panelist of a different specialty.
Others most often invited to participate included epidemiologists or meth-
odologists, primary care physicians, health administrators, and patients or
consumer representatives (Grilli et al., 2000). Another study found that
only 26 percent of the guidelines examined provided a description of the
participants included in the guideline development process along with their
areas of expertise (Shaneyfelt et al., 1999).

Conflicts of interest® Actual and perceived conflicts of interest are a ma-
jor source of concern for stakeholders seeking objective assessments about
clinical effectiveness. These conflicts can occur when decision makers—
including individual clinicians and clinicians serving on guideline develop-
ment panels—have a personal stake in the outcome of the decision, such

3A recently formed IOM Committee on Conflict of Interest in Medical Research, Education,
and Practice is studying conflicts of interest in the conduct of medical research, development
of practice guidelines, and patient care. A final report is expected in 2009.
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as a potential financial gain or the loss of intellectual standing (i.e., reputa-
tion). In the past several years, these types of conflicts of interest among
decision makers have come under increasing scrutiny. Because the interpre-
tation of scientific evidence and its translation into clinical decisions often
involve the use of a substantial amount of judgment, conflicts of interest
add to concerns that bias may be injected into the process.

One recent survey of physicians found that 94 percent have some type
of relationship with the pharmaceutical industry (Campbell et al., 2007).
More than one-third reported that they had received reimbursement for
costs associated with professional meetings or continuing medical educa-
tion; and 28 percent reported that they had received payments for consult-
ing, lecturing, or enrolling patients in clinical trials. For many, there is a
persistent concern that these relationships have an undue impact on treat-
ment decisions, creating risks for individual patients, and undermining the
integrity of the medical profession (Tonelli, 2007). For example, a recent
analysis conducted by the New York Times concluded that from 1997
through 2005, Minnesota physicians who received the most money from
makers of atypical antipsychotic drugs were more likely to prescribe the
drugs to children (Harris et al., 2007). On average, Minnesota psychiatrists
who received at least $5,000 from the makers of atypical antipsychotic
drugs from 2000 to 2005 wrote three times as many atypical prescriptions
for children as psychiatrists who received less or no money, according to
the authors.

In addition, investigators’ public positions on drug safety can be asso-
ciated with their financial relationships with pharmaceutical manufactur-
ers. For example, investigators who supported the use of calcium-channel
antagonists were significantly more likely to have a financial relationship
with manufacturers, as compared to those who took a neutral or critical
position (90, 60, and 37 percent respectively) (Stelfox, 1998).

Conlflict of interest is a problem for guideline developers as well. In a
survey of clinical practice guideline authors, 59 percent indicated that they
had a relationship with companies whose products were included in the
guideline that they authored (Choudhry et al., 2002). Aside from equity
interest in the companies being evaluated, other types of conflicts include
receipt of royalties, speakers fees, consulting fees, and research funding for
unrelated products, in addition to various types of intellectual conflicts of
interest.

The public and Congress have become concerned about perceptions of
conflict of interest at both the U.S. Food and Drug Administration (FDA)
and the National Institutes of Health (NTH). Both agencies have recently
promulgated new guidelines that limit the amount of money that external
advisory panel members can receive from companies whose products or
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services may be a focus of their review. In addition, several medical schools
have placed restrictions on the access that pharmaceutical sales representa-
tives can have to their students.

Public disclosure is a highly touted remedy for the biases that may be
inherent in conflicted relationships (Choudhry et al., 2002; Stelfox, 1998).
For example, Boyd and Bero (2006) recommend the use of specific, de-
tailed, and structured—rather than open-ended—forms to solicit as much
information as possible about the nature and extent of the conflict. They
recommend the disclosure of all financial ties publicly. In cases in which
the conflicts appear to be intractable, they recommend that panelists recuse
themselves from decisions.

However, Jerome Kassirer (2007), former editor-in-chief of the New
England Journal of Medicine, argues that transparency measures are insuf-
ficient and may actually be harmful because they divert attention away
from the more difficult problem, which is protecting the integrity of medical
information. Kassirer maintains that there should be a lower threshold of
concern about financial conflicts and that although small numbers of con-
flicted individuals should be allowed to participate in review panels, they
should not be given an opportunity to vote on recommendations pertaining
to their financial interests. The challenge, however, is that so many health
professionals have conflicts, including those with the greatest expertise.

Professional societies are subject to internal and external pressures to
support certain practices. Societies may depend on commercial relationships
for operating and educational funds. Moreover, specialty societies engaged
in market-based competition with each other may publish guidelines that
are intended to help them gain ownership of the specific procedures or
treatments (Woolf et al., 1999). In addition, individual guideline developers
may have a substantial economic or professional stake in the intervention
being considered. This has the potential to produce recommendations that
ignore or minimize harms or that overestimate the benefit of an interven-
tion (Schwartz, 1984).

Pluralistic Approach to Guideline Development

The current approach to developing clinical recommendations in the
United States is highly decentralized. Many different organizations par-
ticipate in the process, which allows broad participation by private stake-
holders. In addition, rather than having government serve as the primary
financier of guideline development, the current system enables the costs to
be spread out among multiple parties.

Although public sector groups that develop guidelines are less central
to the guideline development process than they once were, they still play
a significant role. The USPSTF continues to produce recommendations for

Copyright © National Academy of Sciences. All rights reserved.



Knowing What Works in Health Care: A Roadmap for the Nation
http://lwww.nap.edu/catalog/12038.html

DEVELOPING TRUSTED GUIDELINES 133

preventive services that are widely considered to be the “gold standard”
for the process of guideline development (Guirguis-Blake et al., 2007). The
task force maintains a rigorous process for contracting with evidence-based
practice centers (EPCs) to produce systematic reviews and developing prac-
tice recommendations; it sets a high standard for other organizations.

The NIH also convenes expert panels to develop clinical recommenda-
tions. For example, the National Heart, Lung, and Blood Institute (NHLBI)
launched the National Cholesterol Education Program in November 1985
and now sponsors a number of panels that produce guidelines in that area.
The NIH Consensus Development Conferences also seek to inform clinical
practice, and now contracts with EPCs for systematic reviews of the evi-
dence, although they do not produce practice guidelines.

Multiple Conflicting Guidelines

One of the challenges inherent in having such a decentralized, plu-
ralistic process is that often multiple groups produce guidelines in the
same clinical topic area. These guidelines may duplicate previous work or
produce contradictory findings that may remain unresolved (Woolf et al.,
1999). Box 5-1 illustrates a case in which two guideline development panels
reviewed largely the same bodies of evidence and reached different conclu-
sions about appropriate clinical practice.

The magnitude of this challenge is illustrated by the preponderance
of guidelines related to hypertension and stroke. The NGC, for example,

BOX 5-1
Conflicting Guidelines for the Treatment of Epilepsy

Separate panels convened in the United States and the United Kingdom looked at
the use of new antiepileptic drugs for the treatment of newly diagnosed epilepsy
patients. Although both groups supported the efficacy and safety of the new drugs,
they diverged on the appropriate management of these cases. The U.S. panel rec-
ommended that either the new drugs or the standard drugs be used (depending
on the characteristics of the patient), whereas the U.K. panel was more restrictive,
recommending that the new drugs be used only in more narrow circumstances
(e.g., cases where the older drug is contraindicated). These discrepancies may
be partially explained by the limited amount of information available on the new
drugs and the different factors considered by the reviewers (e.g., the U.K. review
considered cost and quality of life, but the U.S. review did not). It is also likely that
more subjective judgments play a role in the recommendation process.

SOURCE: Beghi (2004).

Copyright © National Academy of Sciences. All rights reserved.



Knowing What Works in Health Care: A Roadmap for the Nation
http://lwww.nap.edu/catalog/12038.html

134 KNOWING WHAT WORKS IN HEALTH CARE

includes 471 hypertension guidelines and 276 stroke guidelines (NGC,
2007e,f). Anyone looking to ferret out pertinent information faces a sub-
stantial sifting process and challenges in determining which of the guidelines
are the most relevant and trustworthy. Although the NGC allows readers
to compare the guidelines side by side across a number of dimensions, this
feature quickly becomes unwieldy as the number of relevant guidelines in-
creases. In addition, the guidelines differ substantially in the way that they
present information, making it difficult for the reader to compare one set
of findings directly against another. For example, guidelines employ differ-
ent rating scales to characterize the quality of the supporting evidence (see
below).

Gap Areas

Despite the overabundance of clinical guidance in some topic areas,
little guidance exists in other important areas. The following examples il-
lustrate how gaps in guideline production may occur:

e Some commonly used treatments may not have been examined in
systematic reviews, primarily because of a lack of agreement on
which professional society “owns” the condition (e.g., treatments for
prostate cancer, which may be “owned” by the American Urologi-
cal Association, the American Society of Clinical Oncology, or the
American Society for Therapeutic Radiology and Oncology).

e Researchers may avoid doing reviews of treatments for rare and
“orphan” diseases either because the evidence is weak, because no
entity is identified as being responsible for developing a guideline, or
because there is inadequate financial support to conduct the work.

e Some professional societies may not produce guidelines at all be-
cause they do not view it as a part of their mission, or they may
release clinical position statements that have very little evidentiary
basis.

e Given the speed at which medicine is changing, guideline production
by professional societies may fall behind what is known about new
knowledge and technology.

Efforts to Improve Guidelines

Consensus Building

Recognizing that in some clinical areas multiple organizations may seek
to develop guidelines, some groups have developed collaborative activities
that promote consensus in clinical practice guidelines. For example, the
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American College of Cardiology (ACC) and the American Heart Asso-
ciation (AHA) have jointly produced clinical practice guidelines since the
1980s. Because their guidelines are intended for use by a broad range of
health providers, the ACC/AHA writing committees often include repre-
sentatives of other organizations, including other groups specializing in the
cardiovascular field, such as the American College of Chest Physicians, and
other specialties such as the American Academy of Family Practice and the
American College of Physicians. In seeking to develop consensus guidelines,
the NHLBI’s National Cholesterol Education Program has also developed a
partnership of multiple stakeholder groups, which in addition to physicians
includes patient-focused groups, such as the American Diabetes Association
and others.

Voluntary Efforts at Standardization

Organizations that produce guidelines conduct their work and commu-
nicate their findings in different ways. Evidence-based guideline producers
typically provide summary information about key findings including the
quality of the individual studies included in the assessment, the quality of
the overall body of evidence, and the strength of the recommendations.
Each of these components can be depicted in a variety of ways by using let-
ters, numbers, symbols, and words (Schiinemann et al., 2003). For example,
Table 5-2 highlights the grading scales that different organizations use to
characterize the same cardiology interventions.

Although the overall quality of clinical practice guidelines has been im-
proved by the efforts that have been made to grade the quality of evidence
and the strength of recommendations, according to some the proliferation
in the number of grading systems has undermined the value of the grading
exercise (Guyatt et al., 2006a). As a result, many people have called for
the development of a system that would standardize these grading systems
and rating scales. The use of a common approach to grading the strength
of recommendations is considered a mechanism that could facilitate the
critical appraisal of a guideline development panel’s judgments and aid the
interpretation of the benefits and risks of an intervention (Guyatt et al.,
2006a; Schunemann et al., 2006). Standardization is likely to be difficult,
though, because many organizations have invested considerable time and
effort in developing unique rating systems and are reluctant to change
(Guyatt et al., 2006b).

A number of national and international programs use or are develop-
ing standardized grading scales within their organizations, including the
USPSTE, the United Kingdom’s NICE, and others (Schiinemann et al.,
2006). In addition, the major family medicine journals in the United States
have created the Strength of Recommendation Taxonomy, which they be-
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TABLE 5-2 Dueling Evidence Hierarchies and Recommendation Grades
in Cardiology

Quality of Strength of the
Intervention and Organization the Evidence ~ Recommendation

Therapy for oral anticoagulation in patients with atrial fibrillation and rheumatic mitral
valve disease

American Heart Association Level B Class I
Scottish Intercollegiate Guidelines Network Level 4 Grade C
American College of Chest Physicians Grade C+ Grade 1C+

Implantable Cardioverter-Defibrillator therapy for cardiac arrest due to sustained
ventricular fibrillation or ventricular tachycardia

American College of Cardiology/American Heart Level A Class I
Association

Scottish Intercollegiate Guidelines Network Level 3/4 Grade D

European Society of Cardiology Level B Class IIa

Carotid endarterectomy for internal carotid artery stenosis or symptomatic stenosis

American College of Cardiology/American Heart Level C Class IIa
Association

American Academy of Neurology Class /11 Level A/B

Veterans Health Administration Level I Grade A

SOURCE: NGC (2007d); Schiinemann et al. (2003).

lieve serves the needs of their specialty. Under that system, evidence from
individual studies is rated as Level 1, 2, or 3; bodies of evidence are referred
to as consistent or inconsistent; and the strength of recommendations are
indicated by the letter A, B, or C (Ebell et al., 2004).

In addition to making efforts to reach agreement on grading scales,
several groups have sought to standardize guideline development meth-
odologies. Although there is still no internationally accepted standard for
guideline development, there have been repeated calls for a “guideline for
guidelines” (Guyatt et al., 2006b; Jackson and Feder, 1998; Schiinemann
et al., 2006; Shaneyfelt et al., 1999; Shekelle et al., 1999; Shiffman et al.,
2003).

Among the more prominent efforts to standardize and raise the qual-
ity of clinical practice guidelines are the Appraisal of Guidelines Research
and Evaluation (AGREE) collaboration and the Conference on Guideline
Standardization (COGS). The AGREE collaboration defines the quality of
guidelines as “the confidence that the potential biases inherent of guideline
development have been addressed adequately and that the recommenda-
tions are both internally and externally valid, and are feasible for practice”
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(The AGREE Collaboration, 2001). The AGREE instrument for assessing
the quality of clinical practice guidelines is a result of an international col-
laboration that originated in Europe in 1998.

COGS convened in 2002 to define a set of standards for guidelines.
Whereas the AGREE standards were developed as a means by which guide-
lines could be externally assessed after completion, the result of COGS
was a tool for guideline developers to use as part of their work to improve
the quality of their product. The COGS instrument provides a checklist of
components necessary for the evaluation of guideline validity and usability
(Shiffman et al., 2003). Both the AGREE instrument and the COGS check-
list are included in Appendix F.

Adherence to Guidelines

Overall, the levels of adherence to guidelines and clinical recommenda-
tions vary greatly. While some guidelines are widely recognized and used
(e.g., recommendations for infant sleeping position), others remain largely
unnoticed. In rare instances, guidelines have become the center of media at-
tention and controversy, such as mammography screening for breast cancer
in women ages 40-49, in which guidelines differ as to whom should receive
routine testing.

The rate of uptake of guidelines is increasing, but remains quite low.
O’Malley and colleagues (2007) found that, over the period 1997 to 2005,
the proportion of primary care physicians reporting that guidelines played
a significant role in their decision making increased from 16 to 39 percent.
Among specialists, these figures increased from 19 to 28 percent. The in-
creases reported in the study were attributed to increasing access to health
information technology and a greater link between adherence to guidelines
and payment.

Lack of adherence to guidelines is reflective of the considerable practice
variation that exists nationwide and is indicative of the fact that too often
medical practice does not reflect much of what is known about effective
clinical care (Reinertsen, 2003; Wennberg, 2004). However, the move to-
ward performance measurement, pay-for-performance strategies, provider
efficiency profiling, and electronic decision support is changing this dy-
namic promoting greater accountability for treatment decisions.

Limiting Factors

The decision to follow practice guidelines is voluntary, limiting the
likelihood of universal adoption; as some have noted, guidelines are only
guidelines (Cook and Giacomini, 1999). Limited adherence to guidelines
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reflects a number of factors, including a lack of physician awareness, a
lack of agreement, and inertia (Cabana et al., 1999). Moreover, there are
general concerns regarding the applicability of guidelines at the individual
level. Guidelines are meant to define practices that meet the needs of most
patients under most circumstances (Hunt et al., 2001). They aggregate the
harms and benefits of interventions across a group of patients defined by
clinical criteria rather than to individual patients.

In addition, they often focus on interventions related to a single condi-
tion and individual studies covered by the systematic reviews underpinning
the guideline may exclude patients with multiple comorbidities (O’Connor,
2005). Practice guidelines may also apply to only a limited subset of the
population and not address the needs of groups such as the elderly (Boyd
et al., 2005). And, as described earlier, interpreting multiple guidelines on
the same clinical topic may be difficult especially when there is contradic-
tory guidance.

Local Translation

Tierney (2001) argues that guidelines, no matter how well crafted,
must undergo “local translation” to be relevant and consistent with local
clinical practice standards. However, this type of translation process may
lock in some of the local variation that the guidelines are meant to reduce.
Generally, to gain wide acceptance, physicians must accept guidelines as
best practice (Ayanian et al., 1998; Fried et al., 2006). Yet physicians often
do not agree that the standards being promoted through clinical practice
guidelines represent the best course of action for their patients (Cabana
et al., 1999). In fact, some physicians have accused guidelines of being
invalid, unreliable, and irrelevant (Grilli et al., 2000).

Guideline Updates

Guidelines have limited shelf-lives given the rapid accumulation of new
scientific knowledge and changes in practice stemming from new medical
technologies and other advances. A review that looked at 17 guidelines
published by the AHCPR in the 1990s estimated that about half of the
guidelines had become outdated after 5.8 years (Shekelle et al., 2001). The
authors concluded that guidelines be reassessed for their validity every 3
years.

To stay current, the organizations that issue guidelines must monitor
the medical literature and be prepared to update the guideline. This stan-
dard is currently enforced by the NGC, which will not retain the guidelines
in its database unless they have been developed, reviewed, or revised within
the last 5 years.
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CRITICAL PROGRAM CHALLENGES AND RECOMMENDATIONS

Building on the Current System

Efforts to improve the quality and availability of clinical practice guide-
lines need not involve a wholesale restructuring of the current system.
The recommendations proposed by the committee build on the aspects of
the current system that are functioning well—including the work of the
USPSTF, the ACC/AHA, and others—but seek to raise the standards for
producers of clinical practice guidelines overall.

Building on the current system is practical for a number of reasons.
First, the experience of the AHCPR in the 1990s exposed the significant po-
litical risks involved in establishing government-sponsored clinical practice
guidelines. When an AHCPR Patient Outcomes Research Team developed
a guideline on the treatment of back pain, an angry group of orthopedic
surgeons almost succeeded in convincing Congress to defund the agency
(Gray, 1992; Gray et al., 2003). In addition, the private organizations that
currently produce guidelines, such as professional societies and others, trea-
sure their autonomy and would likely oppose efforts to reduce their role.
Furthermore, guidelines that have the imprimatur of a respected profes-
sional society engender trust by the end users (Tunis et al., 1994). Finally,
there are some indications that the quality of these guidelines has improved
over time (Jackson and Feder, 1998), although data need to be updated. For
these reasons, the committee believes that the pragmatic approach—and
also the most promising approach—is to build on the current system.

Common Standards

Clinical practice guidelines vary widely in their methodological rigor
and protection from bias; however, in the current environment, the organi-
zations and individuals who use guidelines have very limited means to as-
sess their objectivity or accuracy. The committee recommends several steps
to ensure that the information communicated through practice guidelines
is trustworthy.

Recommendation: Groups developing clinical guidelines or recommen-
dations should use the Program’s standards, document their adherence
to the standards, and make this documentation publicly available.

The committee recommends that guideline development organizations
adhere to a common set of standards that address the structure, process,
reporting, and final product that contains the guidelines. Ensuring adher-
ence to these standards, in part through public disclosure of adherence data,
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will increase the quality and accuracy of guidelines, as well as end users’
confidence in adopting them. Thus, common standards will contribute to
the overall success of the Program.

Although a number of consensus approaches to guideline standardiza-
tion currently exist, there is not agreement on a single set of standards. The
Program should develop (or endorse) standards for creating clinical practice
guidelines, either by convening a panel of experts or by commissioning an
outside group to perform this work. Below are a number of key standards
that the committee believes will be important.

Standards of Critical Importance

Objectivity Central to the development of effective guidelines is ensuring
that the process is performed in an objective and impartial manner and
that the conclusions are objective and impartial. Instituting balanced panel
participation and governance will help to ensure that the clinical guidance
that is produced is trustworthy. A more detailed discussion of the manage-
ment of bias in guideline production follows later in this chapter.

Transparency An important mechanism to promote trust is having a pro-
cess that is open to the public. Conflicts of interest that may exist at the
level of the panelist, panel, or sponsoring organization should be publicly
disclosed. Deliberations that are open to the public and encourage public
participation will ensure that a wide variety of perspectives are considered.
Posting draft guidelines for public comment can also help achieve a greater
balance of viewpoints.

The methods that the panel employs to gather, assess, and weigh evi-
dence, as well as the mechanism that it uses to grade the strength of recom-
mendations, should be explicitly defined, consistently applied, and available
for public review. Of particular salience is the need to standardize, to the
extent possible, the methods that the panels apply in the face of insufficient
evidence.

Efficiency and timeliness As the work of guideline producers becomes
strategically aligned with national needs for improved information at the
point of care, it is crucial that the work of these organizations be carried out
in a timely fashion. Currently, patients and providers often make decisions
in the absence of guidance in cases in which evidence reviews and practice
guidelines have not been completed. Likewise, health plans and purchasers
must make rapid coverage decisions regardless of whether or not guidelines
are available.

To increase the volume of work that the system can produce overall,
guideline developers should take steps to avoid the unnecessary duplica-
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tion of effort and should deploy limited resources effectively. The Program
should play a role in improving coordination among these activities. Im-
provements in cross-organizational efficiency can help ensure that tech-
nologies, procedures, and interventions are evaluated in a more timely
fashion.

External review Peer review conducted by outside experts is an important
measure that can help ensure the quality of the guidelines produced. Groups
that develop guidelines should institute a peer review process, in addition
to allowing stakeholders and the public to review draft guidance. Organi-
zations should adopt processes that include independent oversight of their
responses to the peer review comments to ensure that they are responding
appropriately to well-supported criticism.

Currency Guidelines have limited shelf-lives as a result of the expanding
evidence base and the corresponding changes in how medicine is practiced.
Monitoring the medical literature for new evidence is an obligation of
guideline developers. Organizations should not develop guidelines unless
they are willing to keep them up to date.

Overlaps and gaps To meet the needs of key decision makers, guideline
producers must be aware that the conclusions offered by various recom-
mending groups may often conflict. Voluntary efforts to promote consensus
in specific topic areas should be a high priority. An important role for the
Program will be identifying conflicts and convening efforts to resolve them.
Groups that develop guidelines should be willing to participate in the rec-
onciliation of their work with that of other groups when the need arises. In
addition, processes for identifying and addressing the absence of guidelines
for rare diseases and other clinical areas should also be established.

Common Language

The committee believes that a common language that expresses the
strength of clinical practice recommendations should be an essential feature
of the guideline development and reporting process. The use of a common
language for all clinical practice recommendations is an efficient way to
communicate the strength of evidence and assist end users with assessing
the outputs of the various organizations that produce guidelines. This com-
mon language should convey the same information about the strength of
evidence irrespective of the clinical service under consideration. In other
words, guideline developers must use the same terms to describe the same
quality of evidence for all clinical services.

Judgment about the strength of a recommendation derives from con-

Copyright © National Academy of Sciences. All rights reserved.



Knowing What Works in Health Care: A Roadmap for the Nation
http://lwww.nap.edu/catalog/12038.html

142 KNOWING WHAT WORKS IN HEALTH CARE

sideration of the benefits anticipated if the recommendation is followed and
consideration of the potential harms and costs of such adherence. Strong
recommendations are made when the benefits clearly exceed the harms or
when the harms clearly exceed the benefits. On the contrary, lower-level
recommendations (sometimes referred to as clinical “options”) are made
when the balance of the anticipated benefits compared with the anticipated
harms and costs is less clear-cut or is essentially equivalent.

As mentioned above, the statement of the strength of the recommenda-
tion communicates an expectation regarding adherence. Whereas clinicians
should be expected to follow strong recommendations unless a clear and
compelling rationale for not doing so is present, patient preferences should
also have a substantial role in influencing clinical decision making, and may
even sometimes choose not to proceed with an intervention that has been
found to be strongly beneficial. In addition, pay-for-performance measures
should be built from strong recommendations and not clinical options.

The quality of the evidence (based on factors related to minimizing
bias such as study design, consistency, and directness of the evidence)
helps determine the confidence that should be placed in the balance equa-
tion. The guideline developer can confidently and strongly recommend an
intervention when it is found effective and with minimal adverse effects
in multiple, well-designed studies. Under such circumstances, one can be
confident of the importance of adherence to the guideline. On the other
hand, when high-quality evidence indicates both important benefits and
important harms, the recommendation should be made accordingly. Strong
recommendations should not be created when the evidence is poor. Nor
should high-quality evidence on effectiveness automatically lead to a strong
recommendation; potential harm must also be considered.

The committee believes that a common language that describes both the
quality of the underlying evidence and the strength of recommendations is
an important tool for promoting greater consistency among clinical practice
guideline developers. This common language will reduce the requirements
placed on end users in sorting through and navigating all the various terms,
symbols, and expressions that currently exist. An important task for the
Program will be to facilitate the process of achieving a common language.

Minimizing Bias Due to Conflicts of Interest

Organizations that produce guidelines convene panels of experts to
assess the available evidence and develop clinical recommendations. To
produce objective, well-balanced, reliable clinical guidance, guideline de-
velopers must address several basic structural issues that, if they are not
managed properly, can create the perception—if not the reality—of bias.
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These can diminish the value of the clinical information provided and can
undermine public confidence in the guidelines overall.

Unbiased Information

Bias can enter into the guideline development process in a number of
ways, as illustrated in Box 5-2. These biases can occur at the individual,
panel, and organizational levels. Groups and organizations that develop
clinical practice guidelines should address each of these to ensure that the
end users view their guidelines as credible and trustworthy.

The committee identified and compared three approaches for handling
conflicts of interest. The first is a permissive approach by which guideline
producers are able to address these issues as they fit on a case-by-case ba-
sis. The current system is relatively permissive in how it handles potential
conflicts, although some measures are in place to limit influence, such as
restrictions on money or other gifts received from commercial sources that
are placed on external advisors by the FDA and the NIH. Investigative
reporting conducted by the print media has called into question guideline
producers that have received industry financing, and this has raised public
awareness. In addition, financial disclosures have increasingly been em-
ployed to address conflict of interest, and while this is an important step,
its effectiveness may be limited. Moreover, guideline developers do not al-
ways disclose potential conflicts and biases that may exist at the individual,
panel, or organizational level.

BOX 5-2
Potential Sources of Bias in Clinical Practice Guidelines

* Panelists have material interests in the recommendations, e.g., stock owner-
ship, royalties, or other returns.

* Panelists have indirect financial interests, e.g., they could be paid for the health
service under review or receive honoraria for discussing it.

e The panel is primarily made up of individuals from one specialty with only lim-
ited participation by other types of providers, patients, plans, methodologists,
etc.

* Panelists have intellectual biases, e.g., prior research, strongly held opinions,
or professional specialty that might compromise one’s objectivity or bring it into
question.

e The organization producing the guideline receives funding from companies
with a material interest in the recommendations.

e The panel does not allow participation from members of the public.

e Panels do not allow participation from members of the public.
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The second approach is to promote a system that is completely free
from conflict of interest. Under such a system, panelists who had received
any remuneration from affected industries would be disqualified from serv-
ing on guideline development panels. The restriction would also be applied
to physicians who receive fee-for-service compensation for doing the proce-
dures being reviewed. Presumably salaried physicians or physicians who do
not provide the procedure themselves would qualify as panelists. Intellectual
conflicts of interest, such as those relating to professional reputation, would
also have to be addressed. At the organizational level, groups sponsored
or convened by potentially affected manufacturers (including professional
societies, consumer advocacy groups, and others) would not be recognized
as appropriate sponsors of clinical practice guidelines.

Given the extent to which these types of conflicts exist in the current
environment, the second “pure” model seems largely impractical. Guideline
producers require panelists who have expertise and, in today’s environment,
these experts typically have conflicts of interest. Therefore, the committee
identified a third, more pragmatic approach that recognizes that conflicts
of interest are likely to persist for members of most guideline production
panels, but that a number of steps can be taken to manage these conflicts.
These steps include placing limits on the financial remuneration that panel-
ists and organizations receive, balancing the composition of panels, and
establishing a transparent process that includes public participation.

Table 5-3 illustrates measures that might be taken under each of the

TABLE 5-3 Measures to Address Conflicts of Interest

Approach  Panelist Panel Organization

Permissive ® Discretion of guideline ¢ Discretion of e Discretion of
producer guideline producer guideline producer
Pure e No remuneration from Balanced panel Guideline-producing
affected manufacturers participation organization
e Individuals with conflicts (various provider/ receives no
restricted to brief panel stakeholder types, payments
presentations including plans, from affected
patients, and others) manufacturers
Pragmatic ¢ Limited remuneration from Balanced panel Guideline-producing
affected manufacturers participation organization
e Disclosure of conflicts (various provider/ receives limited
e Publication of disclosed stakeholder types, payments
conflicts (transparency) including plans, from affected
e Limited voting rights for patients, and others) manufacturers

members with conflicts
Open (public) meetings
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three approaches (permissive, pure, and pragmatic), across the various
levels of the guideline production process (individual panelist, entire panel,
and sponsoring organization). The permissive and the pure categories are
intended to represent the extreme ends of the spectrum.

The committee maintains that the pragmatic approach is the most ap-
propriate course of action, given that the current, more permissive approach
provides too few safeguards against conflicts of interest and bias and that
the “pure” approach, although it is theoretically desirable, is impractical
and would strip too much expertise from the guideline development pro-
cess. However, the Program, as detailed in Chapter 6, should develop (or
endorse) strict standards to protect against bias and ensure that clinical
practice guideline producers are adhering to these standards. In particular,
the committee identified the following measures as a means of improving
the quality of the information provided by guideline developers:

Recommendation: To minimize bias due to conflicts of interest, panels
should include a balance of competing interests and diverse stakehold-
ers, publish conflict of interest disclosures, and prohibit voting by
members with material conflicts.

Individual Level

At the individual level, guideline developers should vet potential pan-
elists for financial or intellectual biases and should have panelists disclose
all financial relationships with commercial companies. They should also
reveal any relevant positions that the panelists have advocated publicly. The
Program should establish parameters to indicate when personal conflicts
of interest are significant enough to warrant disqualification from panel
participation or voting.

Panel Level

At the panel level, groups should be multidisciplinary and should in-
clude topic experts, generalists, consumers, payers (e.g., health plans), and
others. For example, recommendations on care for children with Attention
Deficit Hyperactivity Disorder should be developed with representation
from pediatrics, family practice nursing, psychiatry and behavioral medi-
cine, educators, parent organizations, and payers. Organizations should
seek to build a broad consensus about the treatment alternatives that fall
within the scope of the review. Purchasers and health plan representatives
should be included on guideline development panels to moderate any clini-
cal or manufacturer bias in favor of greater service utilization. In general,
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the panel should represent a balance of competing interests to the greatest
extent possible.

Organizational Level

At the organizational level, guideline developers should disclose the
monies they have received from affected manufacturers, either related to
the subject of guideline development or any general contributions. The
standards generated by the Program should establish the levels of commer-
cial involvement or support at which organizations should be considered
insufficiently protected from commercial bias.

Adherence to Standards

The end users of clinical guidelines and recommendations—physicians,
performance measurement groups, health plans, purchasers, patients, policy
makers, and others—would benefit from a rigorous set of development
standards and a common reporting language that would improve the qual-
ity and usability of the guidelines. However, achieving this objective will be
difficult. Various groups have developed distinct ways to speak about and
assess evidence, and to grade the strength of their recommendations. More-
over, the rigors of their processes are highly variable; and many guideline
developers do not have the resources or the ability to meet a set of structure,
process, and product standards that are externally imposed.

Nevertheless, ensuring the quality and the usability of the information
provided in clinical practice guidelines is vital to the performance of the
health system and there is a need to promote compliance with these new
guideline standards. Given the impracticality of centralizing the guideline
development process in the U.S. government, the committee believes that
building on the current pluralistic system is the most appropriate course
of action. The committee proposes that the users of guidelines serve as
the primary arbiters of guideline quality, with guideline developers volun-
tarily providing documentation that will allow end users to make informed
judgments.

Recommendation: Providers, public and private payers, purchasers,
accrediting organizations, performance measurement groups, patients,
consumers, and others should preferentially use clinical recommenda-
tions developed according to the Program standards.

The committee envisions that the Program will develop a common

reporting mechanism that will enable guideline developers to describe the
features of their process. Through a standardized survey instrument, guide-
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line developers will be asked to report on their methodologies and their
adherence to the common standards.

Guideline-producing organizations, spurred by end users, will want
to include this documentation as part of the guideline itself. In addition,
the information will be uploaded to a public web page to enable end users
to view the extent to which organizations producing guidelines (and the
guidelines themselves) adhere to the common standards. If guideline users
preferentially adopt guidelines that are developed according to Program
standards, guideline producers will be motivated to adhere to those stan-
dards and to provide documentation about their processes.

The availability of this information will enable the end users of the
guideline material to become more informed about the quality of the infor-
mation they receive. Although the documentation that guideline develop-
ers provide may not be complete, gaps in that information may serve as a
red flag for the end users. In addition, through increased transparency and
openness in the guideline development process, the accuracy of the informa-
tion reported will be more easily verified.

The Program may want to consider instituting a certification or accredi-
tation process to assure that specific guidelines or organizations developing
them adhere to specific standards. Such an accreditation or certification
process would allow for continued decentralized guideline production.

The end users of guideline information then become the group that
holds the guideline developers accountable for their work products. The vi-
sion of the committee is that performance measurement groups will primar-
ily rely on the highest-quality information—as indicated by the standards
reporting document—and establish measures that will encourage physicians
to comply with these high-quality recommendations. Health plans and
purchasers should also be selective in choosing only guidelines that adhere
to standards and base performance-based programs only on these types of
guidelines. Accreditation groups (e.g., the National Committee for Quality
Assurance, the Utilization Review Accreditation Commission, and the Joint
Commission) should assess the extent to which the groups that they moni-
tor are relying on the highest-quality clinical practice guideline information.
Through this mechanism, the committee believes that improvements in
guideline quality and clinical effectiveness information can be achieved.
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Building a Foundation for Knowing
What Works in Health Care

Abstract: The committee recommends that Congress direct the secretary of
the U.S. Department of Health and Human Services to establish a single
national clinical effectiveness assessment program (“the Program”) with
the authority and resources to set priorities for and sponsor systematic
reviews of clinical effectiveness, and to develop methodologic and report-
ing standards for conducting systematic reviews and developing clinical
guidelines. The secretary should appoint a broadly representative Clinical
Effectiveness Advisory Board to oversee the Program. This chapter consid-
ers three alternative approaches to building the Program infrastructure: the
status quo, a central agency model, and a hybrid model. In the previous
chapters, the committee found convincing evidence that systematic reviews
and clinical guidelines are often of poor quality, lacking scientific rigor
and objectivity. The committee observed that, under the status quo, sys-
tematic reviews and clinical guidelines are produced by numerous public
and private organizations with little or no coordination, minimal quality
controls, inconsistent terminology, inadequate transparency, and without
concerted attention to the priorities of all types of consumers, patients,
and other stakeholders. The committee finds that in a highly centralized
program, such as in a central agency, the quality of both evidence assess-
ment and guideline development may be tightly controlled. But, such an
agency would be costly and take too much time to establish. Thus, the
committee recommends that the secretary build on existing capacity to es-
tablish the Program infrastructure (the hybrid approach), with substantial
stakeholder involvement and strict standards to protect against bias and
conflict of interest.
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The United States must substantially strengthen its capacity for scien-
tific inquiry into evidence on what is known and not known about what
works in health care. Under the status quo, there is not enough objective
and credible information identifying which health services work best, for
whom, and under what circumstances (Medicare Payment Advisory Com-
mission, 2007). Interest in a national comparative clinical effectiveness
program is growing. Recently, the Medicare Payment Advisory Commission
concluded unanimously that because information on clinical effectiveness
can benefit all users and is a public good, the federal government should act
to produce unbiased information and make it publicly available (Medicare
Payment Advisory Commission, 2007). Other stakeholders and analysts
agree (America’s Health Insurance Plans, 2007; BCBSA, 2007b; Congres-
sional Budget Office, 2007; IOM, 2007; Kupersmith et al., 2005; Shortell
et al., 2007; Wilensky, 2006).

The previous chapters examined three essential functions—priority
setting, evidence assessment (systematic review), and developing clinical
practice guidelines—of a national clinical effectiveness assessment program
(“the Program”™). This chapter explores how best to approach establishing
an infrastructure for organizing the three functions. It first reviews the
foundational principles that the committee adopted to guide its analysis
and then assesses three alternatives (i.e., the status quo, a central agency
model, and a hybrid model). The chapter concludes with the committee’s
recommendations regarding the program infrastructure.

GUIDING PRINCIPLES

During the course of this study, a number of important themes emerged
that led the committee to establish a set of guiding principles for building
the Program. These themes include convincing evidence (described in the
previous chapters) that financial and other types of conflicts of interest
may compromise the integrity of research findings and related clinical
recommendations, indications that a meaningful proportion of evidence
reviews frequently lack scientific rigor, and current efforts fall far short of
addressing patients’ and health professionals’ need for current, trustworthy
information on clinical effectiveness. The committee particularly wants to
ensure that its reccommended Program will be stable over the long term, that
its output be judged as objective and meeting broadly accepted standards
of scientific rigor, that it will be useful to stakeholders, that it is without
conflict of interest or bias,! and that its operations be independent of ex-
ternal political pressures.

IThe term “bias” has different meaning depending on the context in which it is used. Here it
refers to “bias” due to conflicts of interest. In discussions regarding systematic review methods,
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In developing and defining its guiding principles, the committee also
drew from important foundational work performed by others—most no-
tably, several earlier Institute of Medicine (IOM) committees, including
the Committee on Quality of Health Care in America, the Committee
on Setting Priorities for Guidelines Development, and the Committee on
Priorities for Assessment and Reassessment of Health Care Technologies;
the Agency for Healthcare Research and Quality (AHRQ); the Cochrane
Collaboration; the AGREE (Appraisal of Guidelines Research and Evalua-
tion) Collaboration; the GRADE Working Group; and the National Quality
Forum (AGREE Collaboration, 2001; AHRQ, 2007; Cochrane Collabora-
tion, 2007; GRADE Working Group, 2004; IOM, 1992, 1995, 2001; NQF,
2006).

Box 6-1 defines eight guiding principles for organizing the Program:
accountability, consistency, efficiency, feasibility, objectivity, responsive-
ness, scientific rigor, and transparency. The committee believes that each
principle is integral to ensuring a valued, effective enterprise that instills
credibility and trust in its products. The following sections further describe
each principle.

Accountability

For the Program, accountability refers to accepting the responsibility
to meet and demonstrate compliance with a set of program performance
standards. Under the status quo, a meaningful proportion of systematic
reviews of clinical effectiveness are proprietary and their findings are avail-
able only to those who pay for them. The documentation on the methods
used to conduct systematic reviews is uneven and often lacking, even when
the review and analysis are presented in a journal or some other public
medium (Moher et al., 2007). As a result, it may be impossible to determine
if the review process was free from bias and met scientific and performance
standards.

Consistency

Consistency refers to the use of standardized and predictable methods.
It is an important element not only in a program’s regulations and adminis-
trative procedures, but also in its analytic methods and products. Although
a number of organizations and individuals currently generate high-quality
evidence syntheses, potential users of the information are often frustrated
by unexplained differences in the terminologies, methods, and conclusions.

“bias” refers to statistical bias, i.e., the tendency for a study to produce results that systemati-
cally depart from the truth.
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BOX 6-1
Program Principles
Accountability Parties are directly responsible for meeting standards.
Consistency Processes are predictable and standardized so as to be read-

ily usable by patients, health professionals, medical societies,
payers, and purchasers.

Efficiency Avoids waste and unnecessary duplication.

Feasibility Capable of operating in the real world; recognizing political,
economic, and social implications.

Objectivity Evidence-based and without bias, e.g., balanced participa-
tion, governance, and standards minimize conflicts of interest
and other biases.

Responsiveness  Addresses information needs of decision makers in a timely
way. Able to react quickly. Patients and health profession-
als require real-time, up-to-date information for treatment
decisions.

Scientific rigor Methods minimize bias, provide reproducible results, and are
completely reported.

Transparency Methods are explicitly defined, consistently applied, and avail-
able for public review so that observers can readily link judg-
ments, decisions, or actions to the data on which they are
based.

When reviews present methods and findings in a uniform way, it is easier
for the user to appraise the evidence as a whole and assess the underlying
differences in the findings from studies assessing a similar question. Another
advantage of consistency is that it makes it easier for manufacturers to
make accurate predictions of budgets for the evaluation of new technologies
and new applications of existing technologies for product evaluation.

Efficiency

Efficiency means the avoidance of waste and the effective use of re-
sources. Setting national priorities for which services should be evaluated
can help avoid unnecessary duplication and can also focus limited resources
on the most important questions. It is not efficient for every payer, provider
organization, or medical professional society to invest in assessment of the
same topics. Guideline developers and payers faced with coverage decisions
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are overburdened with duplicating production of systematic reviews. Nu-
merous private sector organizations, such as health plans and technology
assessment firms, set their own priorities for assessing evidence but their
research is often duplicative as many parties tend to focus on the same
set of emerging technologies and new applications of existing technolo-
gies (BCBSA, 2007a; ECRI, 2006; Hayes, 2006). While some duplication
may be desirable and private organizations should be free to set their own
research priorities, users of evidence have little basis for deciding which
available reviews to rely upon.

Feasibility

For a program to be feasible it must be able to function in the real
world; its processes must be sound, its resources must be adequate over
the long term, and its leaders must pay attention to stakeholders. A pro-
gram must also be attuned to political realities. If the program lacks suf-
ficient public support, it will be neither implemented nor sustained. If the
program is not protected from political conflict and funding is withdrawn,
the public investment will be wasted and any gains made will be lost. This
lesson has been repeated numerous times during the decades of on-and-off
federal involvement in research on clinical effectiveness (Congressional
Budget Office, 2007). In particular, the committee notes the experience of
AHRQ as an example of political pressures that have short-circuited the
important beginnings of high-quality clinical effectiveness research in the
United States. In the early 1990s, funding for AHRQ was almost eliminated
due to stakeholders’ anger over the findings presented in its guideline on
interventions for back pain (Gray, 1992; Gray et al., 2003).

Objectivity

Objectivity requires the incorporation of certain features in a program,
such as balanced participation, governance, and standards that minimize
conflicts of interest and other biases. Objectivity is central to the develop-
ment of public confidence in the integrity of an organization. Patients,
health professionals, payers, and developers of practice guidelines depend
on systematic reviews to know whether the available evidence is valid. They
need to be able to trust the Program to reach conclusions that are driven
solely by the evidence and never by special interests that may benefit ma-
terially. The public will not trust a program that does not have adequate
protections against bias and conflict of interest.

As the previous chapters have described, there is a growing literature
documenting that in comparison with non-industry-sponsored research,
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industry-sponsored research—including evidence reviews—is more likely
to favor the sponsor’s product (Lexchin et al., 2003). Financial interests
are not the only source of bias. Program participants may have intellectual
biases (e.g., regarding their own body of work), or program processes may
favor one professional specialty over another (e.g., surgery versus medicine,
ophthalmology versus optometry).

Although it may not always be possible to make a process entirely free
from bias, there are always steps that can be taken to address areas of con-
cern. For example, many studies of devices and drugs are funded by their
manufacturers. Given legitimate concerns about reporting biases, detailed
information about funding sources should always be made public. More-
over, systematic reviews should indicate the funding source not only for
the individual studies, but also for the review itself. The Program may find
advice from a forthcoming report from the IOM Committee on Conflict
of Interest in Medical Research, Education, and Practice. The committee is
developing guidance for managing conflicts of interest in the development
of clinical practice guidelines and conduct of medical research. A final re-
port is expected in 2009.

Responsiveness

The overall value of the Program will hinge, in part, on how responsive
it is to the information needs of decision makers, i.e., patients, clinicians,
health plans, purchasers, specialty societies, and other decision makers. No
mechanism currently insures that evidence assessments address the concerns
of all types of patients or all types of services across the continuum of care.
In many cases, evidence on effectiveness does not extend to children, older
individuals, minority populations, people with multiple conditions, or par-
ticular community settings; and new research may be warranted (National
Research Council, 2004; Simpson, 2004).

Responsiveness also implies timeliness including an obligation to stay
current on the topics of research. The frequency with which reviews need
updating depends on the production of valid new evidence. The Cochrane
Collaboration recommends that systematic reviews be updated every
two years or should have a commentary to explain why this is done less
frequently. This recommendation has been supported by a recent study
conducted by Shojania and colleagues (2007). The investigators analyzed
the need for updates of 100 clinically relevant systematic reviews of drugs,
devices, and procedures that signaled the need for an update, such as new
trial evidence reversing the findings of an earlier effectiveness review. They
found that almost one in four reviews (23 percent) needed an update within
two years of publication of the reviews, 15 percent within one year, and 7
percent before publication.
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Scientific Rigor

As applied to evidence reports and recommendation statements, sci-
entific rigor implies that research methods minimize bias, that the results
are reliable and valid, and that both the methods used and all results are
completely reported. Methods have been developed for systematically re-
viewing evidence on effectiveness and these methods are evidence based
(i.e., the evidence has shown that failure to adhere to these methods can
result in invalid or biased findings) (Higgins and Green, 2006; Moher et al.,
1999; Stroup et al., 2000). However, as noted earlier, there is considerable
evidence indicating that many systematic reviews do not meet scientific
standards (Getzsche et al., 2007; Moher et al., 2007). Particularly worri-
some is the lack of attention to the quality and scientific rigor of the stud-
ies that are included in the review. Publication in a high-impact journal,
unfortunately, does not guarantee that the methods used in the study were
sound (Steinberg and Luce, 2005). Less is known about bias-free processes
for translating evidence into clinical recommendations.

Transparency

In the present context, transparency refers to the use of clear, unam-
biguous language to convey scientific results and conclusions. It gives the
reader the ability to clearly link judgments, decisions, or actions to the
information on which they are based. Different entities frequently review
the same published evidence and arrive at different conclusions about their
safety and effectiveness, and it is important to be able to identify possible
explanations. Methods should be explicitly defined, consistently applied,
and available for public review so that observers can readily link judgments,
decisions, or actions to the data on which they are based. There is extensive
evidence that most systematic reviews lack adherence to a transparent and
documented set of standards (Bhandari et al., 2001; Delaney et al., 2005;
Glenny et al., 2003; Hayden et al., 2006; Jadad and McQuay, 1996; Jadad
et al., 2000; Mallen et al., 2006; Moher et al., 2007; Whiting et al., 2005).
This undermines the public’s ability to be confident in the integrity of the
process.

Reporting standards provide transparency by requiring extensive dis-
cussion on the methods used to conduct the review in sufficient detail to
replicate the results. In 1999 and 2000, QUOROM (Quality of Reporting
of Meta-analyses) and MOOSE (Meta-analysis Of Observational Studies
in Epidemiology) reporting standards were published to improve the qual-
ity of meta-analyses, although neither set of standards has become widely
adopted (Moher et al., 2007). CONSORT (Consolidated Standards for
Reporting Trials) has simplified the task of summarizing evidence from
randomized controlled trials (Moher et al., 1999; Stroup et al., 2000).
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BUILDING THE PROGRAM’S FOUNDATION

This section considers how best to approach building the Program
based on the foundational principles outlined above. The section begins
with a brief review of programs in other countries and then examines three
alternative models for the United States.

International Approaches to Identifying Effective Services

Many countries have developed programs to examine the effective-
ness of clinical services. In Europe, 16 countries have at least one publicly
affiliated agency responsible for assessing clinical effectiveness. Australia,
Canada, and Singapore, among other countries, also have clinical effective-
ness programs. As with the efforts made by various agencies and parties
to assess clinical effectiveness in the United States, over the past three to
four decades efforts elsewhere in the world have been prompted by concern
with the high cost of medical interventions, as well as concern about the
unsubstantiated benefits of widely disseminated clinical practices (Jonsson,
2002; Oliver et al., 2004).

The European Community (EC) has promoted priority setting, effective-
ness assessments, and information sharing and the dissemination of results
since 1994 (Velasco-Garrido and Busse, 2005). Health technology assess-
ment has been a specific priority of the EC since 2004. The EC established
the European Network for Health Technology Assessment (EUnetHTA) in
2006 to promote better coordination of national efforts (Kristensen and
the EUnetHTA Partners, 2006). This Europe-wide initiative serves as an
umbrella effort to make sure that there is no duplication of efforts and to
bring up standards across individual countries and agencies.

Scope, Priority Setting, and Evidence Assessments
in Selected National Programs

Systematic, detailed information on the operations of most national
clinical effectiveness programs is limited, and studies assessing and com-
paring the impacts of these programs are even more limited (Oliver et al.,
2004). The documentation and evaluation of national programs assessing
clinical effectiveness that are available point to both the growth in capacity
over time and the need for processes that are more consistent, transparent,
and evidence based (Draborg and Gyrd-Hansen, 2005; Garcia-Altés et al.,
2004; Velasco-Garrido and Busse, 2005). The committee has not under-
taken an in-depth study of international models for developing knowledge
about clinical effectiveness, and this brief overview does not endorse any
country’s particular approach.
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TABLE 6-1 Focus of Selected National Efforts to Identify Effective
Health Care Services

Preventive Surgical
Country Drugs Devices? Services Procedures?

v 4

United States
Australia

Canada

Denmark

France

Germany

Scotland

England and Wales

AN

AN N NN

AN N NN N NN
AN N NN T SN
AN NN NN

“Includes diagnostic and therapeutic devices (e.g., ultrasound machines, stents, and inhaler
devices).

bIncludes the assessment of operating techniques, the use of surgical equipment for a specific
procedure, and comparative effectiveness of surgical procedures.
SOURCE: Australian Safety & Efficacy Register of New Interventional Procedures-Surgical
(2005); CADTH (2006); Canadian Task Force on Preventive Health Care (2005); Department
on Health and Ageing (2006); Haute Autorité de Santé (2007); Institute for Quality and Effi-
ciency in Health Care (2007); National Board of Health (2007); National Health and Medical
Research Council (2006); NICE (2007); SIGN (2007).

The effectiveness review programs in Australia, Canada, Denmark,
France, Germany, and the United Kingdom? assess a broad range of clini-
cal services, including drugs, devices, tests, imaging procedures, preventive
services, and surgical procedures (Table 6-1). The programs in Australia,
Canada, Germany, and the United Kingdom assess both clinical effec-
tiveness and cost-effectiveness (Table 6-2). In Australia, evidence of the
comparative effectiveness of new drugs, devices, and procedures, including
comparative cost-effectiveness, must be assessed before the national health
insurance program will approve coverage. Manufacturers are required to
submit extensive documentation on the effectiveness of their products to
facilitate the assessment. In Canada, a national agency coordinates clini-
cal and economic assessments and provides participating provincial and
other public pharmaceutical benefits plans with coverage recommenda-
tions Canadian (CADTH, 2006). A governing board, composed of federal
and regional health officials, selects which topics are to be assessed. In
England and Wales, the National Institute for Health and Clinical Excel-
lence (NICE), a special health authority within the National Health Service
(NHS), assesses effectiveness. In Scotland, two organizations provide advice
to the local health authorities within NHS Scotland: the Scottish Medicines

2England and Wales have a separate program from Scotland.
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Consortium, which reviews new drugs and new indications for the use
of existing drugs for clinical effectiveness and cost-effectiveness, and the
Scottish Intercollegiate Guidelines Network (SIGN), which develops and
disseminates recommendations for effective clinical practices.

Relevance to the United States

The countries listed in Table 6-1 differ from the United States in that they
have government-sponsored health coverage. Yet, none of those national pro-
grams supports a health system that exceeds the scope of current U.S. federal
expenditures on health—an estimated $645 billion in 2005—for Medicare,
Medicaid, the State Children’s Health Insurance Program, the U.S. Depart-
ment of Defense, the Veterans Health Administration, and the Indian Health
Service. Moreover, the United States spends more per capita on health care
than any other country. In 2002, U.S. per capita health spending was $5,267;
53 percent more than any other country (Anderson et al., 2005). Thus, de-
spite smaller expenditure bases, these national systems have chosen to make
substantial investments to identify the most effective clinical services and
apply such knowledge to promote and improve health outcomes. Many of
them also take explicit account of the cost-effectiveness of particular clinical
services to conserve and optimize their programs’ finite financial resources.
Notably, these national systems use relatively centralized coverage-oriented
programs both to improve the investment of public resources in health care
(e.g., the Pharmaceutical Benefits Advisory Committee in Australia) and to
ensure the availability of effective new technologies throughout a national
system (e.g., NICE in England and Wales).

It is difficult to generalize about the impact of national technology as-
sessment programs on the adoption of new clinical interventions. One re-
cent study that examined the rates of diffusion of new clinical technologies
in 10 countries found mixed results for the adoption of particular technolo-
gies across countries. Still, the presence of a clinical effectiveness report or
some other form of guidance was consistently associated with the increased
diffusion of the technology (as was above-average per capita spending on
health care) (Packer et al., 2006).

Another insight from the international experience with programs that
assess clinical effectiveness is that the mere development and publication
of information, even by the most authoritative sources, are not in and of
themselves sufficient to ensure changes in policy and practice (Battista,
2006; Oliver et al., 2004). National programs have moved in the direc-
tion of increasing the transparency of their assessment processes, placing a
greater emphasis on the dissemination and communication of the results of
assessments, and in some cases encouraging greater consumer involvement.
In structuring a program uniquely suited to U.S. circumstances, the United
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States can learn from the history of and progress that other countries have
made.

Alternative Models for a U.S. National Clinical
Effectiveness Assessment Program

The committee considered three approaches to establishing the Program
infrastructure: maintaining the status quo and two alternatives (described
below). Table 6-3 compares key aspects of the status quo with the two
proposed alternatives: a central agency and a hybrid model. Both alterna-

TABLE 6-3 Alternative Approaches to Organizing the Program:
Administrative Structure and Primary Functions

Organizational Feature or Function Status Quo

Structure

Administrative infrastructure No change.

Degree of program control over There is no change, except when sponsored by the
clinical effectiveness assessment AHRQ Effective Health Care Program.

process

Primary functions

Setting research priorities Multiple public and private entities set program- or
mission-specific priorities. AHRQ sets priorities as
directed by the secretary of the U.S. Department of
Health and Human Services.

Assessing evidence Multiple, independent organizations operating without
oversight. No standardized mechanisms for quality
assurance and quality control.

Developing clinical Multiple, independent organizations operating without

guidelines/recommendations oversight. Multiple, voluntary practice guidelines are
available. No standardized mechanisms for quality
assurance and quality control; claims of evidence base
not necessarily supported by methods.

Copyright © National Academy of Sciences. All rights reserved.



BUILDING A FOUNDATION

Knowing What Works in Health Care: A Roadmap for the Nation
http://lwww.nap.edu/catalog/12038.html

165

tives to the status quo would require that the Program substantially scale
up resources, develop rigorous methodological and reporting standards
(including common terminology), and institute protections against bias due

to conflict of interest.

Status Quo

As the previous chapters described, the committee found convincing
evidence that systematic reviews and clinical guidelines are often of poor
quality, lacking scientific rigor and objectivity. Under the status quo, sys-
tematic reviews and clinical guidelines are produced by numerous public

Agency Model

Hybrid Approach

Infrastructure is sufficient to support
significant expansion in evidence assessment
and to develop standards for evidence
assessments, clinical guidelines, and bias
protections. Executive staff oversee the
Program.

High. Mandatory standards and processes.
In-house staff oversee and conduct key
functions for priority setting, evidence
reviews, and clinical recommendation
development.

Agency establishes priorities for systematic
reviews of clinical effectiveness and clinical
guidelines. Process is based in statute and
provides for public and stakeholder input.

Conducted by in-house staff and outside
organizations in accordance with program
standards. Stronger protections against
bias.

Developed by in-house staff and outside
organizations in accordance with program
standards. Stronger protections against
bias.

Infrastructure is sufficient to support
significant expansion in and to develop
standards for systematic reviews, clinical
guidelines, and bias protections. An
independent advisory board oversees the
Program. Membership of the board includes
diverse public and private sector expertise.

Mixed. Control over priority setting and

to a large extent over systematic review
functions, which must meet standards and
bias protections. No direct control over
clinical recommendation development, though
standards set.

Priority Setting Advisory Committee (PSAC)
establishes priorities for systematic reviews
of clinical effectiveness (with public and
stakeholder input). The PSAC includes a
broad mix of expertise and interests to
minimize bias due to conflicts of interest.

Conducted in accordance with program
standards. Stronger protections against bias.

Multiple, independent organizations operating
without oversight. Program promotes use of
voluntary standards. No direct protections
against bias in voluntary activities.

Copyright © National Academy of Sciences. All rights reserved.



Knowing What Works in Health Care: A Roadmap for the Nation
http://lwww.nap.edu/catalog/12038.html

166 KNOWING WHAT WORKS IN HEALTH CARE

and private organizations with little or no coordination, minimal quality
controls, inconsistent terminology, inadequate transparency, and without
concerted attention to the priorities of all types of consumers, patients,
and other stakeholders. Perhaps as a consequence, while many important
topics remained unexamined, there is unnecessary duplication of effort in
assessments of new and emerging technologies. No one agency or organi-
zation in the United States evaluates from a broad, national perspective
the effectiveness of new as well as established health interventions for all
populations, children as well as elderly people, women as well as men, and
ethnic and racial minorities.

Central Agency Model

The first alternative to the status quo, coined the “central agency
model,” is a single, highly centralized entity, such as an executive branch
agency or a division of an executive agency. It would have broad authority
to fund, carry out, and control the full range of analytic tasks: setting pri-
orities for systematic reviews, producing systematic reviews, and developing
clinical guidelines—all in accordance with mandatory Program standards.
Some or all of the Program’s procedures could be based in statute (e.g.,
mandatory priority setting criteria). The agency would be led by executive-
level staff who would oversee Program activities with support from an
extensive Program staff.

Hybrid Model

The second alternative to the status quo, referred to as the “hybrid
model,” builds on current private and public sector capacity but gives
the Program the authority and sufficient funding to develop process and
reporting standards for, to set priorities for, and to sponsor standards-
based systematic reviews of high-priority topics. The Program’s role re-
garding clinical guideline development would be threefold: (1) developing
(or endorsing) rigorous but voluntary guidelines standards, (2) promoting
voluntary compliance with guideline standards, and (3) providing a fo-
rum for resolving conflicts between existing guidelines. An independent
advisory board would oversee the Program. A group of core staff would
be needed, but the Program would rely extensively on outside experts and
organizations.

Comparing the Agency and Hybrid Models

Table 6-4 compares the committee’s assumptions about the alterna-
tive models’ likely adherence to the guiding principles outlined earlier in
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Box 6-1. From a hypothetical perspective, a highly centralized effort (i.e.,
the agency model) appears to be more likely to offer maximum control
over both evidence assessment and guideline development and, thus, theo-
retically a greater likelihood of optimizing the key principles. This model,
however, is also likely to be the most costly, to generate more political
opposition, and also to take more to time to establish than an approach
that builds on current capacity. With the burgeoning array of new devices,
medical technologies, and biological therapies, time is of the essence.

The critical difference between the hybrid Program infrastructure and the
central agency model, are the entities that would formulate clinical guidelines.
In both models, the quality of systematic reviews could be addressed through
the application of rigorous process and reporting standards. The standards
could be newly created or already developed standards that are endorsed by
the Program. In the central agency model, the Program itself would oversee
clinical guideline development as well as the systematic reviews. Under the
hybrid approach, the Program would sponsor standards-based systematic
reviews of high-priority topics by outside experts. In contrast with the agency
model, the hybrid model assumes that existing independent entities—profes-
sional medical societies, payers, practice measurement groups, and others—
would continue to develop clinical guidelines. The Program would actively
encourage these organizations to voluntarily adopt Program standards for
guideline development.

The agency and hybrid alternatives also differ with respect to the
administrative infrastructure required to support the Program. Under the
agency model, an extensive in-house staff would support or carry out key
functions including priority setting, evidence reviews, and clinical guideline
development. The hybrid approach would require fewer staff and build on
current, outside capacity. The hybrid model also calls for an independent
Priority Setting Advisory Committee, as described in Chapter 3, to establish
and regularly update Program priorities for systematic review.

RECOMMENDATIONS FOR BUILDING THE
PROGRAM INFRASTRUCTURE

This report has outlined an urgent imperative for immediate action to
change how the nation marshals clinical evidence and applies it to identify
the most effective clinical interventions. The nation’s annual multibillion
dollar investment in biomedical research and innovation has provided many
important insights into human health and disease, yet only a fraction of one
percent of U.S. spending on biomedical research is invested in identifying
what constitutes sound and reliable evidence of the most effective health
services (Emanuel et al., 2007). Evidence assessment (i.e., systematic review)
is central to scientific inquiry into what is known and not known about
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what works in health care. The previous chapters outlined the commit-
tee’s rationale and recommendations for three essential Program functions:
priority setting, evidence assessment (systematic review), and developing
standards for clinical guidelines. The following presents the committee’s
recommendations for establishing an infrastructure for organizing the three
functions. The committee’s complete set of recommendations are summa-
rized in Box 6-2.

Recommendation: Congress should direct the secretary of the U.S.
Department of Health and Human Services to designate a single entity
(the Program) with authority, overarching responsibility, sustained re-
sources, and adequate capacity to ensure production of credible, unbi-
ased information about what is known and not known about clinical
effectiveness. The Program should

e set priorities for, fund, and manage systematic reviews of clinical
effectiveness and related topics;

¢ develop a common language and standards for conducting system-
atic reviews of the evidence and for generating clinical guidelines and
recommendations;

e provide a forum for addressing conflicting guidelines and recom-
mendations; and

e prepare an annual report to Congress.

Recommendation: The secretary of Health and Human Services should
appoint a Clinical Effectiveness Advisory Board to oversee the Pro-
gram. Its membership should be constituted to minimize bias due to
conflict of interest and should include representation of diverse public
and private sector expertise and interests.

Recommendation: The Program should develop standards to minimize
bias due to conflicts of interest for priority setting, evidence assessment,
and recommendations development.

The committee urges that the Program incorporate substantial stake-
holder involvement, develop (or endorse) methodologic and reporting stan-
dards for systematic reviews and clinical guidelines, and adopt rigorous
standards for minimizing bias and conflict of interest in the Program.

An Independent Forum

Under the status quo, there are many conflicting clinical practice guide-
lines. Consumers, patients, health professionals, and others struggle to learn
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BOX 6-2
Committee Recommendations

Building a Foundation (Chapter 6)

Congress should direct the secretary of the U.S. Department of Health and Human
Services to designate a single entity (the Program) with authority, overarching respon-
sibility, sustained resources, and adequate capacity to ensure production of credible,
unbiased information about what is known and not known about clinical effectiveness.
The Program should

* set priorities for, fund, and manage systematic reviews of clinical effectiveness
and related topics;

e develop a common language and standards for conducting systematic reviews
of the evidence and for generating clinical guidelines and recommendations;

e provide a forum for addressing conflicting guidelines and recommendations;
and

e prepare an annual report to Congress.

The secretary of Health and Human Services should appoint a Clinical Effectiveness
Advisory Board to oversee the Program. Its membership should be constituted to mini-
mize bias due to conflict of interest and should include representation of diverse public
and private sector expertise and interests.

The Program should develop standards to minimize bias due to conflicts of interest for
priority setting, evidence assessment, and recommendations development.
Setting Priorities (Chapter 3)

The Program should appoint a standing Priority Setting Advisory Committee (PSAC) to
identify high-priority topics for systematic reviews of clinical effectiveness.

* The priority setting process should be open, transparent, efficient, and timely.
e Priorities should reflect the potential for evidence-based practice to improve

which guideline is appropriate for which circumstances. The committee
suggests that the Program sponsor ongoing, public meetings that are orga-
nized to help resolve differences between conflicting clinical guidelines and
recommendations. Such an independent forum would provide an important
public service.

Program Evaluation

The Program must be accountable to Congress and the public. The
committee recommends that the Clinical Effectiveness Advisory Board
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health outcomes across the life span, reduce the burden of disease and health
disparities, and eliminate undesirable variation.

e Priorities should also consider economic factors, such as the costs of treatment
and the economic burden of disease.

* The membership of the PSAC should include a broad mix of expertise and in-
terests and be chosen to minimize committee bias due to conflicts of interest.

Systematic Reviews (Chapter 4)

The Program should develop evidence-based, methodologic standards for systematic
reviews, including a common language for characterizing the strength of evidence.
The Program should fund reviewers only if they commit to and consistently meet these
standards.

* The Program should invest in advancing the scientific methods underlying the
conduct of systematic reviews and, when appropriate, update the standards for
the reviews it funds.

The Program should assess the capacity of the research workforce to meet the Pro-
gram’s needs, and, if deemed appropriate, it should expand training opportunities in
systematic review and comparative effectiveness research methods.

Developing Trusted Guidelines (Chapter 5)

Groups developing clinical guidelines or recommendations should use the Program’s
standards, document their adherence to the standards, and make this documentation
publicly available.

To minimize bias due to conflicts of interest, panels should include a balance of com-
peting interests and diverse stakeholders, publish conflict of interest disclosures, and
prohibit voting by members with material conflicts.

Providers, public and private payers, purchasers, accrediting organizations, perfor-
mance measurement groups, patients, consumers, and others should preferentially use
clinical recommendations developed according to the Program standards

routinely evaluate the Program to ensure that it is fulfilling its purpose ef-
fectively and also submit an annual report on its activities and accomplish-
ments to Congress.

UNANSWERED QUESTIONS

As Chapter 1 described, the scope of this study did not address several
critical concerns that merit attention: where to place the Program and
whether it should be public, private, or a public-private collaboration; pro-
gram costs and sources of program funding; technical methods including
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the use of cost data and cost-effectiveness methods in assessing effective-
ness; knowledge transfer and how to assure adherence to guidelines; how
to reflect patient values and preferences in clinical guidelines; and legal
issues.
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Appendix A

Acronyms and Abbreviations

ACC American College of Cardiology
ACP American College of Physicians
ADA American Dietetic Association
AGREE Appraisal of Guidelines Research and Evaluation
AHA American Heart Association
AHCPR Agency for Health Care Policy and Research
AHRQ Agency for Healthcare Research and Quality
AMA American Medical Association
ASCO American Society of Clinical Oncology
BCBSA Blue Cross and Blue Shield Association
CADTH Canadian Agency for Drugs and Technologies in Health
CDC Centers for Disease Control and Prevention
CDER Center for Drug Evaluation and Research
CEA cost-effectiveness analysis
CMS Centers for Medicare & Medicaid Services
COGS Conference on Guideline Standardization
CONSORT Consolidated Standards for Reporting Trials
DERP Drug Effectiveness Review Project
EC European Community
EPC Evidence-based Practice Center
EUnetHTA  European Network for Health Technology Assessment
FDA U.S. Food and Drug Administration
FDG fluorodeoxyglucose
GDP gross domestic product
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HDC/ABMT high dose chemotherapy with autologous bone marrow
transplantation

HHS U.S. Department of Health and Human Services

HTA Health Technology Assessment

ICMJE International Committee of Medical Journal Editors

IOM Institute of Medicine

LILACS Latin American Caribbean Health Sciences Literature

MCAC Medicare Coverage Advisory Committee

MedCAC Medicare Evidence Development and Coverage Advisory
Committee

MOOSE Meta-analysis Of Observational Studies in Epidemiology

MSAC Medical Services Advisory Committee

NCQA National Committee for Quality Assurance

NGC National Guideline Clearinghouse

NHLBI National Heart, Lung, and Blood Institute

NHS National Health Service

NICE National Institute for Health and Clinical Excellence

NIH National Institutes of Health

NQF National Quality Forum

OMAR Office of Medical Applications of Research

OTA U.S. Office of Technology Assessment

PET positron emission tomography

PhRMA Pharmaceutical Research and Manufacturers of America

PICO population, intervention, comparison, and outcomes

PSAC Priority Setting Advisory Committee

QUOROM  Quality of Reporting of Meta-analyses

RCT randomized controlled trial

RW]JF Robert Wood Johnson Foundation

SAMHSA  Substance Abuse and Mental Health Services
Administration

SIGN Scottish Intercollegiate Guidelines Network

STARD Standards for Reporting of Diagnostic Accuracy

STROBE Strengthening the Reporting of Observational Studies in
Epidemiology

TEC Blue Cross and Blue Shield Association Technology
Evaluation Center

USPSTF U.S. Preventive Services Task Force

VA Veterans Administration

VHA Veterans Health Administration

WHO World Health Organization
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Workshop Agendas and
Questions to Panelists

AGENDA—WORKSHOP 1
INSTITUTE OF MEDICINE

CoMMITTEE ON REVIEWING EVIDENCE TO IDENTIFY
HicHLY EFrecTIVE CLINICAL SERVICES

NoOVEMBER 7, 2006

National Academy of Sciences Building
2101 Constitution Avenue, NW, Lecture Room, Washington, DC

Workshop Objective: To review three case studies that reveal the challenges
that decision makers face when trying to determine the clinical effective-
ness of healthcare technologies.

8:30  Welcome and introductory remarks—Barbara McNeil, Chair,
Institute of Medicine (IOM) Committee

8:45  Panel 1—PET Scan for Alzheimer’s Disease. Moderator:
Dick Justman (UnitedHealthcare)
Marilyn Albert, Johns Hopkins University School of Medicine,
Division of Cognitive Neuroscience
David Matchar, Duke University Medical School, Center for
Clinical Health Policy Research
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10:15

10:30

12:15

1:00

3:00

3:15

KNOWING WHAT WORKS IN HEALTH CARE

Sean Tunis, Center for Medical Technology Policy
Susan Molchan, Alzheimer’s Disease Neuroimaging Initiative,
National Institute on Aging (NIH)

Question & Answer/Open Discussion
Break

Panel 2—Awvastin and Lucentis for Age Related Macular
Degeneration. Moderator: Diana Petitti (Kaiser Permanente,
Southern California)

Reginald Sanders, American Society of Retina Specialists
Winifred Hayes, Hayes, Inc.

Steve Phurrough, CMS Coverage and Analysis Group

Dan Martin, Emory University School of Medicine

Question & Answer/Open Discussion
Lunch

Panel 3—Screening and Treating Colorectal Cancer—The Fecal

DNA Test and an Assay for Irinotecan Toxicity. Moderator:

Steve Shak (Genomic Health, Inc.)

Barry Berger, Exact Sciences Corporation

Margaret Piper, Blue Cross and Blue Shield Association
Technology Evaluation Center

Richard Goldberg, University of North Carolina, Chapel Hill

Atiqur Rahman, Food and Drug Administration, Center for Drug
Evaluation and Research

Question & Answer/Open Discussion
Break

Panel 4—Experts React. Moderator: Hal Sox, Vice Chair, IOM

Committee

Daniel Cain, Cain Brothers

Peter Juhn, Health Policy and Evidence, Johnson & Johnson

Cindy Mulrow, University of Texas and the American College of
Physicians

David Ransohoff, University of North Carolina Chapel Hill,
School of Medicine

Earl Steinberg, Resolution Health
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5:00 Adjourn

Questions for the Panelists—Workshop 1
November 7, 2006

Panel 1—PET Scans for Alzheimer’s

What does this experience show about the feasibility of coverage with
evidence development under Medicare?

What roles did evidence assessment and political pressure have in this
coverage decision? How is this experience instructive for future cases?
What challenges were involved in ensuring that the evidence available
on PET was applicable to everyday clinical practice?

Panel 2—Lucentis/Avastin

Was the substantial uptake in Avastin use for wet AMD justifiable
given the lack of evidence and the needs of the patient population?
How do evidence reviewers and payers address the relative
effectiveness of Lucentis and Avastin given the limited data?

Given the state of the evidence base, what role should cost play in
payer decisions?

What does this case study say about the societal need for more
clinical data and information and the mechanisms by which data
development is financed?

How will the head-to-head trial supported by NIH alter their role in
terms of assessing cost effectiveness?

Panel 3—Genetic Tests

Do you think that more of these types of tests will be developed
[toxicity, and non-invasive screening]|? How will experiences with
these technologies affect the development of more similar tests?

Are non-invasive screenings (genetic byproduct screening) and
toxicity testing the “wave(s) of the future”? What types or levels of
evidence are needed to recommend replacement of current therapies?
Will comparative testing be done as newer technologies emerge?
Are there specific challenges due to the nature of the populations
qualified for testing? (Such as, are the populations so small as to
affect the feasibility of large clinical trials?)

As the evidence for these tests is emerging, how do gaps in evidence
compare with more traditional technologies?
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What are the labeling issues for these technologies? What needs to be
included and what would prompt a change?

Is patient compliance and invasiveness considered when determining
effectiveness?

Panel 4—Reactor

What role did evidence play in these examples (as compared to other
influences such as political pressure and provider experience)?

Was the process of data collection and assessment able to keep pace
with consumer and provider demand?

In what ways did lack of data influence the process?

What is the likelihood that the gaps in data will be filled (and in a
timely manner)?

How should current standards and methods in evidence assessment
change in this era of personalized medicine, new biologic therapies,
and advanced imaging techniques (if at all)?

What needs to change to expedite the introduction of clinical
services that are potentially highly effective (e.g., expediting the
clinical trial process, and obtaining different funding mechanisms for
investigations).

How might information about new technologies be made more
accessible for patients?

AGENDA—WORKSHOP 2
INSTITUTE OF MEDICINE

CoMMITTEE ON REVIEWING EVIDENCE TO IDENTIFY
HicHLY EFrecTIVE CLINICAL SERVICES

January 25, 2007

National Academy of Sciences Building
2101 Constitution Avenue, NW, Lecture Room, Washington, DC

8:30  Welcome and introductory remarks—Barbara McNeil, Chair,

Institute of Medicine Committee

8:35  Panel 1—Using Systematic Reviews to Develop Clinical

Recommendations. Moderator: Richard Marshall
Carolyn Clancy, Agency for Healthcare Research and Quality
Mary Barton, U.S. Preventive Services Task Force

Copyright © National Academy of Sciences. All rights reserved.



Knowing What Works in Health Care: A Roadmap for the Nation
http://lwww.nap.edu/catalog/12038.html

APPENDIX B 185

Steven Findlay, Consumers Union
Ray Gibbons, American Heart Association

Question & Answer/Open Discussion

9:55  Panel 2—Using Systematic Reviews to Develop Quality Measures

and Practice Standards. Moderator: Lisa Simpson

Janet Corrigan, National Quality Forum

Greg Pawlson, National Committee for Quality Assurance

Dennis O’Leary, Joint Commission on Accreditation of
Healthcare Organizations

Cary Sennett, AMA-convened Physician Consortium for
Performance Improvement

Question & Answer/Open Discussion

11:15 Panel 3—Approaches to Priority Setting: Identifying Topics and
Selection Criteria. Moderator: Dana Goldman
Richard Justman, UnitedHealthcare
Kay Dickersin, Cochrane USA
Jean Slutsky, AHRQ Effective Health Care Program
Naomi Aronson, BCBSA Technology Evaluation Center

Question & Answer/Open Discussion
12:30 Lunch

1:00  Panel 4—Stakeholders Forum. Moderator: Robert Galvin
Kathy Buto, Johnson & Johnson
Art Small, Genentech
Vivian Coates, ECRI
Jim Weinstein, Dartmouth-Hitchcock Medical Center

Question & Answer/Open Discussion
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INSTITUTE OF MEDICINE WORKSHOP
REVIEWING EVIDENCE TO IDENTIFY HIGHLY EFFECTIVE CLINICAL SERVICES
January 25, 2007

PANEL 1—USING SysTEMATIC REVIEWS TO DEVELOP
CLINICAL RECOMMENDATIONS

Moderator: Richard Marshall (Harvard Vanguard Medical Associates)

Panelists:  Carolyn Clancy (AHRQ), Mary Barton (USPSTF), Steven
Findlay (Consumers Union), and Ray Gibbons (American
Heart Association)

The objective of this panel discussion is to learn about the experiences of
well-regarded organizations that use systematic reviews or other syntheses
of bodies of evidence to develop clinical recommendations. AHRQ serves
multiple roles; generator of evidence (e.g., DEcCIDE, CERTS), synthesizer
of evidence (e.g., Evidence-based Practice Center Program), and developer
of clinical recommendations (e.g., USPSTF). The USPSTF assesses and syn-
thesizes the evidence on preventive services and issues clinical recommenda-
tions based on these bodies of evidence. Consumers Union’s Best Buy Drugs
Program relies on evidence-based analyses of the safety and effectiveness of
prescription drugs to belp consumers choose the drug best suited to their
medical needs. The American Heart Association (in collaboration with the
American College of Cardiology) synthesizes bodies of evidence on selected
topics and draws from other reviews to develop clinical practice guidelines
for cardiovascular care.

Questions for the Panelists

1. Who is the principal audience for your clinical recommendations?
Have you assessed their use of the recommendations? Approximately
how often does your audience follow your clinical recommendations:

e In full, percent
e In part, percent

2. How do you identify and prioritize areas for which clinical
recommendations are necessary?

3. How do you identify sources of evidence on clinical effectiveness?
Which criteria (if any) do you use to judge quality of evidence?

4. How would you characterize the available evidence on the clinical
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questions you address? Does it sufficiently cover services and
populations of interest? What are the critical gaps (if any)?

5. Do you incorporate observational and other nonrandomized data
in your evidence syntheses? If yes, what are the parameters for their
use?

6. How do you respond to pressing demands for clinical
recommendations when the body of evidence is insufficient or
when the available evidence is relevant to only a subset of patients?
Approximately how often do you make recommendations in the
absence of sufficient data in these cases?

7. What resources does your organization dedicate to developing
evidence-based clinical recommendations (e.g., staff time, special
committee responsibility, conferences)?

INSTITUTE OF MEDICINE WORKSHOP
REeVIEWING EVIDENCE TO IDENTIFY HIGHLY EFFECTIVE CLINICAL SERVICES
January 25, 2007

PANEL 2—USING SYSTEMATIC REVIEWS TO DEVELOP
QUALITY MEASURES AND PRACTICE STANDARDS

Moderator: Lisa Simpson (Cincinnati Children’s Hospital Medical
Center)

Panelists:  Janet Corrigan (NQF), Greg Pawlson (NCQA), Dennis
O’Leary (JCAHO), Cary Sennett (AMA-convened Physician
Consortium)

The objective of this panel discussion is to learn about the experiences of
leading organizations that are at the forefront of U.S. efforts to develop,
implement, and improve evidence-based clinical practice standards. The
mission of the NQF is to promote quality improvement in healthcare by en-
dorsing national performance measures. NCQA’s HEDIS measures are used
to assess health plan performance on various dimensions of care. [CAHO’s
ORYX initiative incorporates outcome performance measurement into the
accreditation process for bealth care organizations. The AMA-convened
Physician Consortium for Performance Improvement® (Consortium) has
developed more than 100 performance measures for practicing physicians.
The Consortium includes more than 100 medical specialty and state medi-
cal societies, the Council of Medical Specialty Societies, American Board
of Medical Specialties and its member-boards, experts in methodology and
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data collection, the Agency for Healthcare Research and Quality, and the
Centers for Medicare & Medicaid Services.

Questions for the Panelists

1. How do you identify areas for which quality measures or practice
standards are necessary?

2. Who is the principal audience for your evidence-based measures/
standards? What factors promote your credibility and establish you
as a trusted source of information for these groups?

3. How do you respond to pressing demands for measures/standards
when the relevant body of evidence is insufficient? Approximately
how often do you make recommendations in the absence of sufficient
data in these cases?

4. Do you have a mechanism for influencing research to produce needed
evidence? What are your thoughts about the emerging practice of
coverage with evidence development?

5. How would you characterize the available evidence on the clinical
questions you address? Does it sufficiently cover services and
populations of interest? What are the critical gaps (if any)?

6. Do you consider observational and other nonrandomized data on
clinical effectiveness? If yes, what are the parameters for their use?

7. What resources does your organization use to identify, assess, and
incorporate evidence syntheses in your clinical quality measures/
standards (e.g., staff time, special committee responsibility,
conferences)?

INSTITUTE OF MEDICINE WORKSHOP
REeVIEWING EVIDENCE TO IDENTIFY HIGHLY EFFECTIVE CLINICAL SERVICES
January 25, 2007

PANEL 3—APPROACHES TO PRIORITY SETTING:
IDENTIFYING TOPICS AND SELECTION

Moderator: Dana Goldman
Panelists:  Richard Justman (UnitedHealthcare), Kay Dickersin
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(Cochrane USA), Jean Slutsky (AHRQ Effective Health Care
Program), Naomi Aronson (BCBSA TEC)

The objective of this panel discussion is to learn how these leading orga-
nizations prioritize their efforts to conduct systematic reviews on clinical
effectiveness. UnitedHealthcare is one of the nation’s largest health plans
with an estimated 22 million covered lives. The Cochrane Collaboration is
an international, not-for-profit organization that produces and disseminates
systematic reviews of health care interventions. AHRQ’s Effective Health
Care Program is the leading federal agency charged with systematically
reviewing and synthesizing evidence on clinical effectiveness. BCBSA TEC,
an AHRQ-designated Evidence-based Practice Center, is a highly respected
source of evidence-based assessments of the clinical effectiveness of medical
procedures, devices, and drugs.

Questions for the Panelists

1. How do you identify topics? Please provide a detailed outline of your
approach, using, for example, last year’s topics.

2. How would you characterize the yield from your efforts to identify
topics? Does it capture a broad spectrum of services? What about
surgical procedures? Existing services? Behavioral health? Disease
management? Children’s health?

3. What are your criteria for selecting topics and how are the criteria
implemented (e.g., through a formal process and quantitative
method)?

4. Do you have a mechanism for picking up missed but important
topics? How often (in retrospect) has your horizon scanning failed to
identify a key service? Consider the past two years in answering this
question.

5. How do you rank priorities? Please be specific as to the criteria used.
How many of the priority topics are addressed each year?

6. What factors, if any, can override already determined priorities?

7. Has this approach worked well given your objectives? What are the
strengths and weaknesses of the process?

8. What resources are involved in this activity (e.g., staff time, special
committee responsibility, conferences)?
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INSTITUTE OF MEDICINE WORKSHOP
REVIEWING EVIDENCE TO IDENTIFY HIGHLY EFFECTIVE CLINICAL SERVICES
January 25, 2007

PANEL 4—STAKEHOLDERS FORUM

Moderator: Robert Galvin (General Electric)

Panelists:  Kathy Buto (J&]), Vivian Coates (ECRI), Art Small
(Genentech), James Weinstein (Dept. of Orthopedics,
Dartmouth-Hitchcock Medical Center)

The objective of this panel discussion is to learn key stakeholders’ views
on how highly effective clinical services are identified. Johnson & Johnson
is one of the world’s largest manufacturers of medical devices, drugs, and
equipment. ECRI, an AHRQ-designated Evidence-based Practice Center,
is a highly respected source of evidence-based assessments of the clinical
effectiveness of medical procedures, devices, and drugs. Genentech is one of
the world’s leading biotech companies. Dartmouth-Hitchcock’s department
of orthopedics is the primary site of a 5-year, $14 million trial comparing
surgical to nonsurgical treatments for certain back problems.

Questions for the Panelists

This IOM Committee has been charged with recommending an approach
to identifying highly effective clinical services across the spectrum of care—
from prevention, diagnosis, treatment, and rehabilitation, to end-of-life
care and palliation. In light of this charge and from the perspective of your
organization, please answer the following:

1. How do you think that priorities should be set for services that need
evidence development or synthesis?

2. What is your organization’s current role in the development, use,
and analysis of evidence on the clinical effectiveness of health care
services (including drugs, devices, procedures, and other methods
used to promote health or rehabilitation)?

3. Several groups and individuals—perhaps most recently Gail Wilensky
in a Health Affairs piece!—have proposed the establishment of a
sizable entity to effect a quantum leap in the national capacity to
assess the comparative effectiveness of health care services. How

Wilensky G. 2006. Health Affairs Web Exclusive w572-w585. Bethesda, MD: Project
Hope.
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might such a venture provide benefits, what would be the key
concerns, and what would be the implications for your organization?

4. The U.S. Preventive Services Task Force evaluates evidence and
develops recommendations for clinical preventive services.”? How
would your organization respond to the formation of a similar task
force that provided the same function for clinical interventions, e.g.,
diagnostic testing, treatment, etc?

2Harris, R. P., M. Helfand, S. H. Woolf, K. N. Lohr, C. D. Mulrow, S. M. Teutsch, and
D. Atkins. 2001. Current methods of the U.S. Preventive Services Task Force: A review of the
process. American Journal of Preventive Medicine 20(3 Suppl):21-35.
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Template for Submissions of Topics
to the Agency for Healthcare
Research and Quality
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Appendix
Template for Submissions of Topics
for AHRQ Evidence Reports or Technology Assessments

Please complete the following information to nominate an AHRQ evidence report or technol-
ogy assessment topic. Topic nominations should be submitted to Acting Director, Evidence-
based Practice Centers (EPC) Program, Center for Outcomes and Evidence at AHRQ.
Please e-mail this document to epc @ahrg.gov.

AHRQ will evaluate nominations based on: (a) the rationale and evidence of the importance
of the topic; (b) plans for rapid translation of the resulting EPC report findings; (c) plans for
dissemination of derivative products; and (d) plans for measuring the use and impact of an
EPC report.

Note: Please refer to the Federal Register Notice (http://edocket.access.gpo.gov/2005/04-
27058.htm) for the due date of this topic nomination; topic nominations are typically due
50-60 days following the publication of the Federal Register Notice, for submittal of topics
for consideration in the current fiscal year. However, topic nominations also can be submitted
electronically to AHRQ on an ongoing basis.

Nominating Organization Information

Please provide contact information and an overview of the nominating organization, such as
its mission, priorities, research agenda and/or interest or commitment to evidence analyses,
etc.

Organization Name:
Contact Name: Title:

Address:

Phone: E-mail:

Overview of Organization:
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Proposed Evidence Assessment Topic and Evidence Questions

Please provide a brief description of the proposed topic. Appropriate topics are those that
focus on clinical or behavioral issues or those that address organization, financing or delivery
of health care.

Brief Name of Topic:

Please provide 3 to 5 well-defined evidence questions to guide the evidence review or tech-
nology assessment. (Additional well-defined evidence questions may be provided if neces-
sary to address the topic.) An appropriate evidence question is one that can be addressed by
a review of the available evidence by an EPC. Evidence questions should address, wherever
applicable, particular indications, populations, interventions, care settings, and/or outcomes
(e.g., effectiveness, safety, cost-effectiveness, etc.) of interest.

Example 1

INSTEAD OF: What are the appropriate indications for [procedure X]?
TRY: Does [procedure X] improve [certain outcomes] for [certain types of] patients? OR
For what types of patients is there strong evidence that [procedure X] improves [certain
outcomes]?

Example 2
INSTEAD OF: What are the effects on health care of defined contribution models?

TRY: How does utilization of previously covered health care services change when
employers offer defined contribution models to their employees?

In developing your evidence questions, please consider the guidance on framing evidence
questions for AHRQ Topic Nominations outlined in the Partners Guide (see page 10).

Evidence Question #1

Evidence Question #2

Evidence Question #3

Evidence Question #4

Evidence Question #5
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Please complete the first box below for clinical and/or behavioral topics or the second box
for organizational, financial and health care delivery topics.

Defined Condition and Target Population of the Intervention
(for clinical and/or behavioral topics)

Nomination of clinical and behavioral topics should focus on specific aspects of screening,
prevention, diagnosis, treatment, rehabilitation of a particular disease or condition; alterna-
tive or complementary therapies; and/or on one or more procedures, interventions or other
technologies used in the management of the disease or condition. Please provide below a
description of the condition and/or disease and target population of the intervention to be
assessed in the evidence review.

Defined Organizational/Financial Arrangement or Structure
(for organizational, finance and health care delivery topics)

Nominations of organization, financing and delivery topics should focus on specific aspects
of the organization, financing or delivery of health care. Among the broad range of potential
topics are such examples as risk-adjustment methodologies, market performance measures,
provider payment methodologies, insurance purchasing tools, etc. Please provide below a
description of the organizational/financial arrangement or structure to be assessed in the
evidence review.

Copyright © National Academy of Sciences. All rights reserved.



Knowing What Works in Health Care: A Roadmap for the Nation
http://lwww.nap.edu/catalog/12038.html

APPENDIX C 197

Topic Rationale and Supporting Evidence

Please provide a concise narrative justification for the topic to be nominated along with sup-
porting evidence on the relevance and importance of the topic. This section is organized
by key factors that will be considered in the selection of topics for AHRQ evidence reports
and technology assessments. Please provide information under each selection factor that
is applicable to the topic. It is not necessary to fill in each section.

Description of the burden of disease, including severity, incidence and/or prevalence
or relevance of organizational/financial topic to the general population and/or AHRQ’s
priority populations (i.e., low-income groups, minority groups, women, children, el-
derly, individuals with special health care needs)

High costs associated with a condition, procedure, treatment, technology, organiza-
tion/financial topic, taking into account the number of people needing such care, the
unit cost of care and related or indirect costs

Impact potential of an evidence report on this topic to improve patient and/or provider
decision-making, improve health outcomes and/or reduce costs

Availability of scientific and/or administrative data and bibliographies of studies on
the topic to support the systematic review and analysis of the topic

References to significant differences in practice patterns or results of health out-
comes, alternative therapies and/or related controversies or uncertainties about the
topic

Relevance to the needs of the Medicare, Medicaid and other federal health care
programs
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Plans for Translation of the Evidence
Report into Derivative Products

EPCs take approximately one year to produce evidence reports/technology assessments.
Organizations that nominate topics are responsible for translating the evidence reports
and/or technology assessments into products that are useful for their memberships or other
target groups. Please describe your plans for translating the evidence reports into quality
improvement tools (e.g., clinical practice guidelines, performance measures), educational
programs and/or coverage or reimbursement policies.

Plans for Dissemination of These Derivative
Products to its Membership

Organizations nominating topics are responsible for disseminating the derivative prod-
ucts to their memberships or other target groups, as appropriate. Please describe your
organization’s plans for disseminating these quality improvement tools (e.g., clinical practice
guidelines, performance measures), educational programs, etc. Please include a description
of the target groups of these products (e.g., organizational members, health professionals,
patient/consumer groups, regulators, etc.), proposed dissemination media (e.g., journal
articles, print media, Internet), and timeframe for dissemination.

How Organization will Measure Use of the
Products and Impact of Such Use

Organizations nominating topics are responsible for measuring the use of the derivative
products and their impact. Please describe the process by which your organization will mea-
sure the use of the products and the impact of such use on clinical care. In addition, briefly
describe any barriers to use or implementation of the derivative products (e.g., lack of fund-
ing, lack of patient compliance, professional resistance) and possible means to overcome
these barriers (e.g., continuing education, changes in payment policies).
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Standards for Reporting Meta-Analyses
of Clinical Trials and Observational

Studies: QUOROM and MOOSE

QUOROM CHECKLIST

Improving the quality of reports of meta-analyses of randomised controlled
trials (RCTs): The QUOROM statement checklist

Heading Subheading Descriptor
Title Identify the report as a meta-analysis [or systematic
review] of RCTs
Abstract Use a structured format
Describe
Objectives The clinical question explicitly

Data sources

Review
methods

Results

Conclusion

The databases (i.e., list) and other information sources

The selection criteria (i.e., population, intervention,
outcome, and study design); methods for validity
assessment, data abstraction, and study characteristics,
and quantitative data synthesis in sufficient detail to
permit replication

Characteristics of the RCTs included and excluded;
qualitative and quantitative findings (i.e., point estimates
and confidence intervals); and subgroup analyses

The main results

Describe

Introduction

The explicit clinical problem, biological rationale for the
intervention and rationale for review

199
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Methods Searching The information sources, in detail (e.g., databases,
registers, personal files, expert informants, agencies,
hand-searching), and any restrictions (years
considered, publication status, language of publication)
Selection The inclusion and exclusion criteria (defining population,
intervention, principal outcomes, and study design)
Validity The criteria and process used (e.g., masked conditions,
assessment quality assessment, and their findings)
Data The process or processes used (e.g., completed
abstraction independently, in duplicate)
Study The type of study design, participants’ characteristics,
characteristics  details of intervention, outcome definitions, &c, and how
clinical heterogeneity was assessed
Quantitative The principal measures of effect (e.g., relative risk),
data method of combining results (statistical testing and
Synthesis confidence intervals), handling of missing data; how
statistical heterogeneity was assessed; a rationale for
any a-priori sensitivity and subgroup analyses; and any
assessment of publication bias
Results Trial flow Provide a meta-analysis profile summarizing trial flow
(see figure)
Study Present descriptive data for each trial (e.g., age, sample
characteristics  size, intervention, dose, duration, follow-up period)
Quantitative Report agreement on the selection and validity
data synthesis  assessment; present simple summary results (for
each treatment group in each trial, for each primary
outcome); present data needed to calculate effect sizes
and confidence intervals in intention-to-treat analyses
(e.g. 2x2 tables of counts, means and SDs (standard
deviations), proportions)
Discussion Summarize key findings; discuss clinical inferences

based on internal and external validity; interpret the
results in light of the totality of available evidence;
describe potential biases in the review process (e.g.,
publication bias); and suggest a future research agenda

Quality of reporting of meta-analyses

Reprinted from Lancet, Vol 354, Moher, D., D. J. Cook, S. Eastwood, I. Olkin, D. Rennie,
D. E Stroup, and the QUOROM Group. Improving the quality of reports of meta-analyses of
randomised controlled trials: The QUOROM statement, 1896-1900, Copyright 1999, with
permission from Elsevier.
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Improving the quality of reports of meta-analyses of randomized controlled trials: The
QUOROM statement flow diagram

Potentially relevant RCTs identified
and screened for retrieval (n=...)

RCTs excluded, with

’ reasons (n=...)

v

RCTs retrieved for more detailed
evaluation (n=...)

RCTs excluded, with
reasons (n=...)

e

\ 4

Potentially appropriate RCTs to be
included in the meta-analyses (n=...)

) RCTs excluded from meta-
analyses, with reasons (n=...)

\ 4

RCTs included in
meta-analyses (n=...)

) RCTs withdrawn, by outcome,
with reasons (n=...)

v

RCTs with usable information,
by outcome (n=...)

Reprinted from Lancet, Vol 354, Moher, D., D. J. Cook, S. Eastwood, 1. Olkin, D.
Rennie, D. E Stroup, and the QUOROM Group. Improving the quality of reports
of meta-analyses of randomised controlled trials: The QUOROM statement, 1896-
1900, Copyright 1999, with permission from Elsevier.

NOTE: The QUOROM Statement is currently being updated under the name
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses).
PRISMA will include a 27-item checklist and four-phase flow diagram. The intent
of the update is to reflect a more comprehensive understanding of conceptual issues,
methodological advances, and practical innovations in the conduct and reporting
of systematic reviews.
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MOOSE CHECKLIST

A Proposed Reporting Checklist for Authors, Editors, and Reviews of Meta-analyses Of
Observational Studies

Reporting of background should include
Problem definition
Hypothesis statement
Description of study outcome(s)
Type of exposure of intervention used
Type of study designs used
Study population
Reporting of search strategy should include
Qualifications of searchers (e.g., librarians and investigators)
Search strategy, including time period included in the synthesis and keywords
Effort to include all available studies, including contact with authors
Databases and registries searched
Search software used, name and version, including special features used (eg,
explosion)
Use of hand searching (e.g., reference lists of obtained articles)
List of citations located and those excluded, including justification
Method of addressing articles published in languages other than English
Method of handling abstracts and unpublished studies
Description of any contact with authors
Reporting of methods should include
Description of relevance or appropriateness of studies assembled for assessing the
hypothesis to be tested
Rationale for the selection and coding of data (e.g., sound clinical principles or
convenience)
Documentation of how data were classified and coded (e.g., multiple raters, blinding,
and interrater reliability)
Assessment of confounding (e.g., comparability of cases and controls in studies
where appropriate)
Assessment of study quality, including blinding of quality assessors; stratification or
regression on possible predictors of study results
Assessment of heterogeneity
Description of statistical methods (e.g., complete description of fixed or random
effects models, justification of whether the chosen models account for predictors
of study results, dose-response models, or cumulative meta-analyses) in
sufficient detail to be replicated
Provision of appropriate tables and graphics
Reporting of results should include
Graphic summarizing individual study estimates and overall estimate
Table giving descriptive information for each study included
Results of sensitivity testing (e.g., subgroup analysis)
Indication of statistical uncertainty findings
Reporting of discussion should include
Quantitative assessment of bias (e.g., publication bias)
Justification for exclusion (e.g., exclusion of non-English-language citations)
Assessment of quality of included studies
Reporting of conclusions include
Consideration of alternative explanations for observed results
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Generalization of the conclusions (i.e., appropriate for the data presented and within
the domain of the literature review)

Guidelines for future research

Disclosure of funding source

Reprinted, with permission, from JAMA 2000, 283:2008-2012. Copyright 2000 by
American Medical Association. All rights reserved.
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Examples of ECRI Institute
and Hayes, Inc.,
Quick Turnaround Reports

Efficacy of Human Papillomavirus (HPV) Vaccines
for Prevention of Cervical Cancer!

Thank you for using ECRI’s Health Technology Assessment Information
Service (HTAIS). This Hotline Response provides information about Effi-
cacy of Human Papillomavirus (HPV) Vaccines for Prevention of Cervical
Cancer. To prepare this Hotline Response we consulted a number of infor-
mation resources. We provide a description of these resources, including a
complete outline of the databases we searched, our search strategies, and
the search results at the end of this Response. ECRI has published a related
Hotline (1); to access this and other materials on HPV, search the HTAIS
Web site using the search term: HPV.

General Comments:

About Human Papillomavirus

The human papillomavirus (HPV) is a sexually transmitted virus carried
by over half of the sexually active population in the United States. Preva-
lence estimates of HPV in the United States range from 6.2 million to 20

NOTE: These reports are provided as examples and are not intended to represent an en-
dorsement by the committee.

Reprinted, with permission, from ECRI 2006. Copyright 2007 by ECRI Institute.
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million people. In most people, the infection is entirely asymptomatic and
causes no disease. However, in some people, HPV can cause genital or anal
warts, recurrent respiratory papillomatosis (RRP) lesions, and/or cancer,
most notably of the cervix. Cervical cancer is the 11th most common can-
cer among US women, and the second most common cause of cancer in
women worldwide. An estimated 9,710 new cases of cervical cancer will
occur in the United States alone in 2006, and 3,700 women will die from
it. Although the conditions it causes may be treatable, HPV infection has
no treatment, and use of condoms may not prevent HPV transmission. (See
Centers for Disease Control and Prevention (CDC) links in section 8 of
the Search Summary) Other cancers thought to be caused by HPV include
vaginal, vulvar, and head and neck cancer. Additional information on HPV
and HPV-related diseases can be found through the Web sites listed in sec-
tion 8 of the Search Summary.

About HPV Vaccines

Two major pharmaceutical companies have developed vaccines for HPV.
These vaccines are administered in three injections: at day 1, month 2,
and month 6. There are over 100 known strains of HPV, but only a few
have been causally associated with cancer. Vaccines are intended to protect
against the most dangerous strains of HPV. The following paragraphs
include details from an Advisory Committee on Immunization Practices
meeting held at the CDC in February 2006 regarding these vaccines. (See
link in section 8 of the Search Summary)

GlaxoSmithKline has produced a recombinant vaccine (Cervarix) against
HPV strains 16 and 18, which are the strains responsible for 70% of cases
of cervical cancer. This vaccine has been tested in 1,113 women for over
two years. It was found to be well tolerated, with minimal, minor adverse
events. It was also found to be highly efficacious, with 100% protection
against persistent HPV (meaning the infection has not resolved within six
months and is therefore more likely to lead to pathological changes) caused
by the target strains. Through the follow-up period, 93% of patients had
normal pap smears. 53 months after vaccination, 98% of patients still had
HPV antigens thought to be protective. Phase III studies enrolling more
than 30,000 patients internationally are currently underway.

Merck & Co. has developed a vaccine (Gardasil) against HPV strains 16
and 18, as well as strains 6 and 11. Together, these strains account for
more than 90% of cases of genital warts and RRP, in addition to protect-
ing against cervical cancer. This vaccine has also been studied in men, who
can develop cancer, RRP, and genital warts from HPV. In addition, men
can transmit the virus to women, potentially causing cervical cancer in
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their partners. The clinical trial for this vaccine enrolled 27,000 women
and children in four continents. Thus far, results have been analyzed for
20,541 recipients, and 100% prophylactic efficacy has been found for cer-
vical, vaginal, and vulvar cancers caused by HPT strains 16 and 18. It was
also found to be efficacious in preventing re-infection in women who had
previously been infected with HPV. Reported serious (unspecified) adverse
events were low, affecting 0.4% of 27,000 women.

The US Food and Drug Administration advisory panel on Vaccines and
Related Biological Products has recommended approval of Merck & Co.’s
application to market Gardasil. Formal approval by the FDA was received
on June 8, 2006. Documents presented to the committee and final approval
documents can be viewed through the Web sites listed in section 6 of the
Search Summary.

Recent Clinical Literature

Our searches identified 14 randomized, controlled trials (RCTs), 37 tradi-
tional reviews, and 3 cost analyses. These publications are categorized in
Table 1. We subdivided the RCTs by clinical outcomes (e.g. persistent infec-
tion and other treatment-requiring conditions) and intermediate outcomes
(e.g. antibody titers). Since clinical outcomes are of more importance in
healthcare, we summarized findings for these RCTs in Table 2. Although
no evidence-based conclusions can be drawn from abstracts, the results
appear promising. The three cost analyses found that vaccinating for HPV
should be less costly than frequently screening for its effects (i.e. administer-
ing pap smears annually rather than tri-annually) and treating its sequelae
(i.e. repeated pap smears, colposcopy, LEEP (loop electrosurgical excision
procedure) for dysplasia, and cancer treatments).

Table 1. Recent Clinical Literature

Number of
Publication Type Identified References
Publications
Clinical
Randomized, QOutcomes 4 25
Controlled Trials
(RCTs) Intermediate 10 6-15
Outcomes
Reviews 37 16-52
Cost Analyses 3 53-55
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Table 2. Randomized, Controlled Trials on Vaccine Efficacy in Clinical

Outcomes
Citation \SI?::;:ZE Population Fo!ll_?r\;v‘;Up Findings
Harper et al. 2006 (2) | Strains 16 and |Adult 4.5 years |Efficacy of vaccine
18 (n=393) and |women against:
placebo (n=383) ¢ incident infection
was 96.9% (95% Cl
81.3-99.0%)
e persistent infection at
1yr was 100% (95% ClI
33.6-100%)
e cervical intraepithelial
neoplasia was 100%
(95% Cl 42.4-100%)
Mao et al. 2006 (3) |Strain 16 Women 2 years Efficacy against
(n=755) or aged 16-23 infection: 100% (95%
placebo (n=750) |years Cl 65-100%)
Villa et al. 2005 (4) |Strains 16, Young 36 months [Combined incidence
18, 6, and 11 women of infection with
(n=277) or inoculated strains
placebo (n=275) fell by 90% (95% CI

71-97%;P<0.001)
Harper et al. 2004 (5) | Strains 16 and |Women 27 months |Efficacy of vaccine

18 (n=1113) aged 15-25 against:
years e incident infection was
91.6% (95% Cl 64.5 to

98.0%)

* persistent infection
was 100% (95% CI 47
to 100%)

* persistent cervical
HPV infection was
95.1%

* related cytological
abnormalities was
92.9%

Please be aware that the above opinions are based upon review of abstracts
of published articles and, therefore, no firm conclusions are offered. Be-
cause abstracts do not always accurately reflect the methods and findings
of the full-length article or the limits on interpreting the published data,
the reader is strongly encouraged to obtain the relevant articles before
reaching conclusions about this technology. As such, ECRI has not evalu-
ated the quality of these study designs, nor have we determined whether
the authors used appropriate statistical methods to analyze their data. We
are reluctant to comment on the reliability of these results in the absence
of such evaluations. The purpose of this Hotline Response is to provide
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you with a summary of the literature based on our searches, and to give
you information about what this technology is purported to accomplish.
This Response is not intended to provide specific guidance for the care of
individual patients.

Selected References

Note: In preparing the Hotline Response, information specialists research
the topic and compile a Bibliography. We exclude individual case reports
because they may not represent routine use. Technical articles are also
excluded unless they include clinical trial results. In writing the Hotline
Response analysts screen the Bibliography for references relevant to the
topic, and these are provided below in the narrower list of Selected
References.

References also include relevant ECRI content on your topic including
ECRI documents that are not part of your HTAIS membership benefits.
For an electronic copy of any non-HTAIS ECRI documents that are ref-
erenced in your Hotline Response, please contact the Hotline Service. For
routine access to ECRI documents that are provided through other ECRI
Membership Services, please contact Don Cummins.
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Search Summary:

The following databases were used to identify the literature and related ma-
terials. Please note that underlined titles are hyperlinked to the actual docu-
ments. For all search results, click on the title to access the document.

1. PubMed (National Library of Medicine) (www.pubmed.gov) (2001
through May 25, 2006)

Search Strategy:

S1 papillomavirus, human[mh] OR papillomavirus infections|mh]

S2 immunization[mh] OR vaccines[mh]

S3 “papilloma virus”[ti] OR “papilloma viruses”[ti] OR
papillomavirus*[ti] OR hpv[ti] OR cervical[ti] OR cervix]|ti]

S4 vaccin™[ti]

S5 (S1 AND S2) OR (S3 AND $4)

Results: There were 106 records identified. These records are included in

the Bibliography.
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2. The Cochrane Library (Published by John Wiley & Sons,

Ltd.) (http://www.mrw.interscience.wiley.com/cochrane/)
(2006, Issue 2) (2001 through May 25, 2006)

Search Strategy:

S1 “papilloma virus’ OR “papilloma viruses” OR papillomavirus* OR
hpv OR cervical OR cervix [in Record Title]

S2 vaccin® [in Record Title]

S3 S1 AND S2

Results: There were no unique bibliographic records; however the following
full text document was identified. (This document is also included in the
Selected References list).

¢ (Canadian Coordinating Office for Health Technology Assessment
(now Canadian Agency for Drugs and Technologies in Health
CADTH). Foerster V, Murtagh J. Vaccines for prevention of human
papillomavirus infection. [Issues in Emerging Health Technologies
Issue 75:2005].

3. International Health Technology Assessment (1HTA) database
(ECRI) (http://www.ta.ecri.org/IHTA/) (2001 through May 25, 2006)

Search Strategy:
(HPV OR “papilloma*”) AND “vaccin*”; HPV AND (cervical OR
cervix)

Results: There were no relevant records identified.

4. National Guideline Clearinghouse (NGC) Web site
(www.guideline.gov) (2001 through May 25, 2006)

Search Strategy:
(HPV AND “papilloma*”) AND vaccin*”; HPV

The following databases were used to identify the literature and related ma-
terials. Please note that underlined titles are hyperlinked to the actual docu-
ments. For all search results, click on the title to access the document.

Results: There were no documents mentioning HPV vaccines; however,
there were numerous documents on other issues concerning HPV and cer-
vical cancer. To access, search the NGC Web site using the search terms:
HPV.
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5. Healthcare Standards (HCS) database (ECRI)
(http://www.ta.ecri.org/hesf) (2001 through May 25, 2006)

Search Strategy:
(papillomavirus OR “sexually transmitted diseases”) AND “vaccine*”; pap-
illomavirus; “cervix neoplasms” OR “cervical intraepithelial neoplasms”

Results: There were no documents mentioning HPV vaccines; however,
there were numerous documents on other issues concerning HPV and cervi-
cal cancer. To access, search the HCS database using the search terms: HPV
OR “cervix neoplasms”.

6. U.S. Food and Drug Administration (FDA) Web site (www.fda.gov)
(June 12, 2006)

Search Strategy:
HPV AND vaccine; gardasil

Results: There following documents were identified.

¢ Center for Biologics Evaluation and Research (CBER). GARDASIL

Product approval information - licensing action). [06/08/2006]. (Note:
includes links to Approval letter, Product label, and additional related

documents).

e Merck Research Laboratories. GARDASIL human papiliomavirus

(types 6, 11, 1 6. 18) recombinant vaccine STN 125126. Briefing docu-
ment. [04/18/2006, presented and approval recommended 05/18/2006].

e FDA statistical review and evaluation. Document for the Vaccines

and Related Biological Products Advisory Committee (VRBPAC).
[05/18/2006].

e VRBPAC background document. Gardasil HPV guadrivalent vaccine.
[05/18/2006].

7. Centers for Medicare and Medicaid Services (CMS) Medicare
Coverage Database (www.cms.hhs.gov/mcd/search.asp) (May 25, 2006)

Search Strategy:
HPV AND vaccine

Results: There were no national pending analyses or determinations identi-
fied; however, there were several local coverage policies which listed HPV
vaccines under non-covered immunizations. To access, search the Local
Coverage Database at: Medical Coverage Database (Click Local Coverage,
then select All States under Geographic area, then click Keyword, type:

Copyright © National Academy of Sciences. All rights reserved.



Knowing What Works in Health Care: A Roadmap for the Nation
http://lwww.nap.edu/catalog/12038.html

APPENDIX E 217

HPV immunization, click Entire Document, then click All Words (and)
from the pull-down menu, and click Search).

8. Selected Web Resources (June 12, 2006)

e Merck & Co., Inc. Gardasil [quadrivalent human papillomavirus (types
6,11, 16, 18) recombinant vaccine]. [Cited 06/12/2006]. (Note: includes
links to patient information, prescribing information and additional
related documents).

e Centers for Disease Control and Prevention (CDC). HPV vaccine

- CDC fact sheet. [Reviewed 04/2006]. CDC National Immunization
Program, Record of the meeting of the Advisory Committee on Immuni-
zation Practices. [02/21-02/22/2006].

e American Social Health Association (ASHA). Gilbert L. Frequently

asked questions about cervical cancer/HPV vaccine access in the U.S.
[05/2006].

¢ National Cervical Cancer Coalition. Human papillomavirus (HPV).

A status report on human papillomavirus vaccines. [Last modified
10/12/2005].

® Medscape. Mayeaux EJ, Spitzer M. Preventing cervical cancer and other
HPV-related diseases. [Released 07/29/2005].

¢ National Cancer Institute (NCI). Human papiliomavirus and cancer:

questions and answers. [Updated 05/17/2005]. Recent studies regarding
FIPV and cervical cancer: questions and answers. [Posted 07/27/2005].

e ClinicalTrials.gov. [Cited 06/12/2006]. (Note: there are numerous trials
on HPV vaccines; to view, click link and enter the search terms: HPV,
vaccine).

Updated 06/13/2006

Copyright © National Academy of Sciences. All rights reserved.



Knowing What Works in Health Care: A Roadmap for the Nation
http://lwww.nap.edu/catalog/12038.html

218 KNOWING WHAT WORKS IN HEALTH CARE

+Hayes

January 15, 2007

Platelet-Rich Plasma for Bone Healing and Fusion?

Search Strate

A literature search of MEDLINE and EMBASE was completed on January 15,
2007, using the terms platelet concentrate, platelet-rich plasma combined with
spinal, fusion, bone AND fusion, bone healing, orthopedic surgery; platelet con-
centrate, platelet gel combined with orthopedic surgery, bone healing, spinal fu-
sion. The search was limited to English-language human clinical trials and review
articles published in the last 5 years.

Description of Search Results

There is a small body of published literature available related to platelet-rich
plasma (PRP) for bone healing and fusion. Twelve abstracts were found, including
1 randomized controlled trial (n=10), 7 clinical studies (n=20 to 180), and 1 case
report (n=3). In addition, 2 review articles and 1 article comparing different com-
mercially available methods of point-of-care platelet gel preparation were also
retrieved. The clinical studies described the use of PRP for various orthopedic pro-
cedures, including tibial osteotomy, foot and ankle surgery, total ankle arthroplasty,
Charcot’s foot reconstruction, total knee arthroplasty, and lumbar fusion.

Regulatory Agency Information

Administration of PRP is a procedure and is, therefore, not subject to regulation by
the Food and Drug Administration (FDA). However, the devices used to prepare
PRP are regulated by the FDA premarket approval process. Several centrifuge
devices have been approved by the FDA for preparation of PRP, The GPS® Plate-
let Separation Kit (Biomet Inc.) is one example of an approved centrifuge device
associated in the literature with the use of PRP for orthopedic applications.

Biomet Inc. received 510(k) approval (K030555) for the GPS Platelet Separation
Kit on April 11, 2003. It is designed for use in the clinical laboratory or intraopera-
tively at the point of care, for the safe and effective preparation of platelet-poor
plasma and platelet concentrate from a small sample (50-60 ml) of whole blood.

Below are some of the centrifuge devices approved for platelet separation listed in
the FDA 510(k) database. A full list of approved centrifuge devices can be found
at the FDA site by inserting JQC into the Product code field of the form found at
this link: http://wvw.accessdata.fda.gov/scripts/cdrh/cf-docs/cfPMN/pmn.cfm.

FDA Approvals
Enter 510(k) number at this site: http://www.accessdata.fda.gov/scripts/cdrh/
cfdocs/cfPMN/pmn.cfm.

2Reprinted, with permission, from Winifed S. Hayes, Inc. 2007. Copyright 2007 by Winifred
S. Hayes, Inc.
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K030555: GPS Platelet Separation Kit (Biomet Inc.) approved on April
11, 2003

K021902: Magellan® Autologous Platelet Separator (Medtronic Inc.) ap-
proved on August 12, 2002

K991430: SmartPReP® Centrifuge System (Harvest Technologies LLC)
approved on May 28, 1999

No Centers for Medicare & Medicaid Services (CMS) National Coverage Deter-
mination was found for PRP for bone healing and fusion.

Conclusions

There is sufficient evidence to assess the safety and efficacy of PRP for bone
healing for ankle indications. An assessment of this technology will be provided
in a Hayes Health Technology Brief and/or Hayes Medical Technology Directory
report as permitted by our production schedule, with priority given to frequently
requested topics.

Other Relevant Information

Of the estimated 5.6 million fractures that occur annually in the United States, ap-
proximately 5% to 10% will demonstrate signs of impaired healing, which results in
either delayed union or nonunion of the fracture. PRP contains growth factors that
maybe useful in healing nonunion fractures. Also known as platelet gel, or platelet
concentrate, PRP is a blood product that is created by isolating and concentrat-
ing platelets from the patient’s own blood. A centrifuge is used in this process to
separate the blood into layers; the middle layer, or “buffy coat,” contains plasma
with concentrated platelets.

PRP contains many growth factors, including platelet-derived growth factor
(PDGF), transforming growth factor (TGF-betal), insulin-like growth factor-1
(IGF-I), and vascular endothelial growth factor (VEGF). These proteins may pro-
mote bone formation, but they are not universally recognized to be osteoinductive,
or capable of inducing new bone growth. PRP may be mixed with bone grafting
materials or applied during orthopedic surgery, with the hope it will facilitate the
bone healing process. Currently, PRP is generally used as a graft extender and
not as a replacement for the actual bone graft.

Manufacturer Sites:
Listed below are some manufacturers of centrifuge devices. NOTE: Harvest
Technologies Corp. is the manufacturer of the SmartPReP Centrifuge Sys-
tem, which is the antecedent device to the Symphony Il Platelet Concentrate
System. DePuy Spine purchased the marketing and distribution rights for the
Symphony Il device in 2000.
Biomet Inc.: http://www.biomet.com/
Gravitational Platelet Separation (GPS) System info: http://www.
bmetbiologics.com/index.cfm
Information download for GPS System: http://www.biometbiologics.
com/downloads.cfm
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DePuy Spine (a Johnson & Johnson company): http://www.depuyspine.

com/home.asp
Symphony Il Platelet Concentrate System info: http://www.depuyspine.
com/products/biologicssolutions/ii.asp
Symphony Il Platelet Concentrate System product insert: http://www.
depuyspine.com/ds_products_syndication/packageinserts/0902_90_
022.pdf

Harvest Technologies LLC: http://www.harvesttech.com/index.htm
SmartPReP Platelet Concentrate System: http://www.harvesttech.com/
IntIPRP_OLD.htm

Medtronic Inc.: http://www.medtronic.com/
Magellan Autologous Platelet Separator: http://www.medtronic.com/
cardsurgery/bloodmgmt/magellan_ovrw.html

Payer Coverage Policies:

Three payer coverage policies were located that refer to the use of PRP in
bone healing. All policies consider its use experimental and investigational
or unproven for bone healing and other orthopedic indications.

Aetna: http://www.aetna.com/cpb/medical/datal400_ 499/0411.html
CIGNA HealthCare: http://www.cigna.com/health/provider/
medical/procedural/coverage_positions/medical/mm_ 0068 _
coveragepositioncriteria_woundhealing.pdf

Regence Group: http://www.regence.com/trgmedpol/medicine/med77.html

Online Articles:

Percutaneous injection of autogenous growth factors in patient with
nonunion of the humerus. A case report (Bielecki and Gazdzik, 2006),
Journal of Orthopaedics: http:llwww.jortho.org1200613131e15/index.htm
Treatment of recalcitrant enthesopathy of the hip with platelet rich plasma
— a report of three cases (Scioli M, 2006), Clinical Orthopaedic Society
News (NOTE: Article is on pages 6-7): http://www.bmetbiologics.corn/
international/print/Scioli_newsletter_submission.pdf

Overview of bone grafting (2002), Medscape Today: http://www.medscape.
com/viewarticle/4439021

A comprehensive search of the Internet did not return any information regard-
ing evidence-based practice guidelines or ongoing clinical trials for PRP for
bone healing and fusion.

Search Results with Abstracts

January 15, 2007

MEDLINE, EMBASE

Search terms: platelet concentrate, platelet-rich plasma combined with spinal,

fusion, bone AND fusion, bone healing, orthopedic surgery,
platelet concentrate, platelet gel combined with orthopedic sur-
gery, bone healing, spinal fusion

Search limits:  English-language human clinical trials and review articles pub-

lished in the last 5 years
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Search yield: 14 citations
Retrieved: 12 abstracts

1:

Foot & Ankle International. 27(12):1079-85, 2006 Dec.

Arthroscopic ankle arthrodesis: factors influencing union in 39 consecutive
patients.

Collman DR. Kaas MH. Schuberth JM.

Department of Orthopaedic Surgery, Kaiser Permanente Medical Group,
Modesto, CA, USA.

BACKGROUND: Arthroscopic ankle arthrodesis is an effective alternative to
open techniques with established advantages in select patient populations.
The purpose of this study was to evaluate patients who had arthroscopic an-
kle arthrodesis for end-stage arthritis with minimal to no deformity of the ankle
and to report factors influencing union. METHODS: Thirty-nine consecutive
patients had arthroscopic ankle arthrodesis between 1994 and 20083. Clinical
records and radiographs were retrospectively reviewed to evaluate variable
that could predispose patients to nonunion. Union outcomes were correlated
with etiology of arthritis, ankle deformity, medical co-morbidities, and the
use of demineralized bone matrix or platelet-rich plasma. Arthroscopic ankle
arthrodesis was accomplished with a consistent technique using crossed
transmalleolar cannulated screw fixation. RESULTS: Thirty-four of 39 patients
(87.2%) achieved radiographic and clinical union. The average time to fusion
was 47 (range 37 to 70) days. Poor bone quality and inherent positional ankle
deformity were identified as risk factors for nonunion. Patients who smoked,
had diabetes rnellitus, peripheral neuropathy, or other medical co-morbidi-
ties attained ankle union in nearly all cases, In obese patients, there was an
observed trend towards ankle nonunion (relative risk 5.81, p = 0.049, Fishers
Exact test). The addition of demineralized bone matrix or platelet-rich plasma
did not improve the rate of ankle union. Aside from nonunion, 10 patients de-
veloped minor complications. CONCLUSION: Arthroscopic ankle arthrodesis
achieves high union rates, facilitates short time to union, and permits rapid
patient mobility. Careful patient selection is important for the procedure. Syn-
thetic allograft or platelet-rich plasma did not enhance the fusion rate. Obese
patients showed a trend towards nonunion in this series.

Ul: 17207436

Journal of Extra-Corporeal Technology. 38(2):174-87. 2005 Jun.
Platelet-rich plasma and platelet gel: a review.

Everts PA. Knape JT. Weibrich C. Schonberger JR. Hoffmann J. Overdevest
EP. Box HA. van Zundert A.

Department of Extra Corporeal Blood Management, Catharina Hospital, Eind-
hoven, The Netherlands. everts @elive.nl

Strategies to reduce blood loss and transfusion of allogeneic blood products
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during surgical procedures are important in modern times. The most important
and well-known autologous techniques are preoperative autologous predona-
tion, hemodilution, perioperative red cell salvage, postoperative wound blood
autotransfusion, and pharmacologic modulation of the hemostatic process.
At present, new developments in the preparation of preoperative autologous
blood component therapy by whole blood platelet-rich plasma (PRP) and
platelet-poor plasma (PPP) sequestration have evolved, This technique has
been proven to reduce the number of allogeneic blood transfusions during
open heart surgery and orthopedic operations. Moreover, platelet gel and fi-
brin sealant derived from PRP and PPP mixed with thrombin, respectively, can
be exogenously applied to tissues to promote wound healing, bone growth,
and tissue sealing. However, to our disappointment, not many well-designed
scientific studies are available, and many anecdotic stories exist, whereas
questions remain to be answered. We therefore decided to study periopera-
tive blood management in more detail with emphasis on the application and
production of autologous platelet gel and the use of fibrin sealant. This review
addresses a large variety of aspects relevant to platelets, platelet-rich plasma,
and the application of platelet gel. In addition, an overview of recent animal
and human studies is presented.

Publication Types:
Review
Ul: 16921694

3: Advances in Therapy. 23(2):218-37, 2006 Mar-Apr.

Autologous platelet-rich plasma for wound and osseous healing: a review of
the literature and commercially available products.

Roukis TS. Zgonis T. Tiernan B.

Limb Preservation Service, Department of Vascular Surgery MCHJ-SV, Ma-
digan Army Medical Center, Tacoma, Washington 98431, USA.

The application of autologous platelets that have been sequestered, con-
centrated, and mixed with thrombin to create growth factor-concentrated,
autologous platelet-rich plasma for application to soft tissue wounds and for
osseous healing has been a subject of great interest for much of the past 2
decades. Autologous platelet-rich plasma, which consists of both quantitative
and qualitative components, has the greatest potency or ability to produce
the desired effect. Manufacturers prepare autologous platelet-rich plasma
with the ultimate goal of maximizing its benefits while minimizing potential
risks, Unfortunately, the manufacturing processes for autologous platelet-rich
plasma are highly variable, and the types of proprietary systems available
on the market for soft tissue and osseous applications are numerous. The
authors provide here an in-depth review of commercially available systems
for delivery of autologous platelet-rich plasma that emphasizes the subtle yet
important differences among systems. In addition, a detailed review of the
literature regarding the use of autologous platelet-rich plasma in soft tissue

Copyright © National Academy of Sciences. All rights reserved.



Knowing What Works in Health Care: A Roadmap for the Nation
http://lwww.nap.edu/catalog/12038.html

APPENDIX E 223

and osseous healing is provided. Although findings are not yet conclusive,
autologous platelet-rich plasma has been shown to be safe, reproducible, and
effective in mimicking the natural processes of soft tissue wound and osseous
healing.

Publication Types:
Research Support, Non-U.S. Gov't
Review

Ul: 16751155

4: Journal of Biomedical Materials Research. Part B, Applied Biomaterials.
76(2):364-72, 2006 Feb.

Evaluation of bone healing enhancement by lyophilized bone grafts supple-
mented with platelet gel: a standardized methodology in patients with tibial
osteotomy for genu varus.

Savarino L. Cenni F. Tarabusi C. Dallari D. Stagni C. Cenacchi A. Fornasari
PM. Giunti A. Baldini N.

Laboratory for Pathophysiology of Orthopaedic Implants, Istituti Ortopedioi
Rizzoli, Via di Barbiano 1/10, 40136 Bologna, Italy. lucia.savarino@ior.it

Orthopedic practice may be adversely affected by an inadequate bone re-
pair that might compromise the success of surgery. In recent years, new
approaches have been sought to improve bone healing by accelerating the
rate of new bone formation and the maturation of the matrix. There is cur-
rently great interest in procedures involving the use of platelet gel (PG) to
improve tissue healing, with satisfactory results both in vitro and in maxillo-
facial surgery. Otherwise, to our knowledge, only a preliminary clinical study
was undertaken in the orthopedic field [Kitoh et al., Bone 2004;35:892-898]
and the efficacy of PG is still controversial. Our paper focuses on the effect
on bone regeneration by adding PG to lyophilized bone chips used for ortho-
pedic applications. The clinical model and the laboratory methodology were
standardized. As a clinical model, we employed the first series of patients of
a randomized case-control study undergoing high tibial osteotomy (HTO) for
genu varus. Ten subjects were enrolled: in 5 patients lyophilized bone chips
supplemented with PG were inserted during tibial osteotomy (group A); 5
patients were used as a control (group B) and lyophilized bone chips without
gel were applied. Forty-five days after surgery, computed tomography scan
guided biopsies of grafted areas were obtained and the bone maturation was
evaluated by a standardized methodology: the Osteogenic and angiogenio
processes were semi-quantitatively characterized by using histomorphometry,
and the mineral component of the lyophilized and host bone was analyzed by
using X-ray diffraction technique with sample microfocusing and miororadiog-
raphy. Lyophilized bone with PG seems to accelerate the healing process, as
shown by new vessel formation and deposition of newly formed bone, with
no evidence of inflammatory cell infiltrate, when compared with lyophilized
bone without gel. On the contrary, lyophilized bone undergo a resorption
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process, and a fibrous tissue often fills the spaces between chips. A histio-
cytic/giant-cell reaction is sometimes present. Otherwise, no differences have
been found concerning microstructure. Our findings show the reliability of the
methodology used to monitor early bone repair. The completion of the study
and the evaluation of the ultimate clinical outcome are necessary in order to
verify PG in vivo effects in orthopedic surgery.

Publication Types:
Randomized Controlled Trial
Ul: 16161123

5:  Journal of Surgical Orthopaedic Advances, 14(1):17-22, 2005.

Union rates using autologous platelet concentrate alone and with bone graft
in high-risk foot and ankle surgery patients.

Bibbo C. Bono CM. Lin SS.

Department of Orthopaedic Surgery, Marshiceld Clinic, 1000 North Oak Av-
enue, Marshfield, WI 54449, USA. bibbo.christopher @ marshfieldclinic.org

Adjuvant use of autologous platelet concentrate (APC) to assist bone healing
in foot and ankle surgery has not been reported. This study examined the
clinical results and complications after the adjuvant use of APC in high-risk
patients undergoing elective foot and ankle surgery. Patients at risk for bone-
healing complications were prospectively enrolled over a 6-month period for
the intraoperative application of APC. Patients were followed every 2 weeks
for radiographic union and complications. Sixty-two high-risk patients were
enrolled, totaling 123 procedures. Mean patient age was 51 years (range,
16-76), there were 36 females and 26 males, and 24 patients were smokers.
Overall, a 94% union rate was achieved at a mean of 41 days. For APC alone,
the mean time to union was 40 days; when APC was used with autograft, the
mean time to union was 45 days (p = .173, two-tailed t-test). These data sug-
gest that adjuvant APC results in an acceptable time to union and may be a
useful adjunct to promote osseous healing in high-risk patients undergoing
elective foot and ankle surgery.

Ul: 15766437

6: Foot Ankle Int. 2005 Oct;26(10):640-6.

The use of autologous concentrated growth factors to promote syndesmosis
fusion in the Agility total ankle replacement. A preliminary study.

Coetzee JC, Pomeroy GC, Watts JD, Barrow C.

Department of Orthopaedic Surgery, University of Minnesota R200, 2450
Riverside Avenue South, Minneapolis, MN 55454, USA. Coetz001 @tc.umn.
edu

BACKGROUND: The Agility (DePuy, Warsaw, Indiana) total ankle replace-
ment has been in use since 1984. One of the most common complications

Copyright © National Academy of Sciences. All rights reserved.



Knowing What Works in Health Care: A Roadmap for the Nation
http://lwww.nap.edu/catalog/12038.html

APPENDIX E 225

continues to be delayed union or nonunions of the distal tibiofibular syndes-
mosis. In the 1999, 114 Agility total ankle replacements were done at two
centers in the United States without the use of autologous reported studies
on the Agility ankle the delayed union and nonunion rate can be as high as
38%. METHODS: Since concentrated growth factors. Since July of 2001,
66 Agility ankles were implanted with Symphony (DePuy, Warsaw, Indiana)
augmented bone grafting. The standard operative technique was followed in
all the patients. Prospective data was collected on all patients. The standard
ankle radiographs were taken preoperatively and postoperative at 8 weeks,
12 weeks, 16 weeks, 6 months, and yearly. CT scans were obtained at 6
months if fusion at the syndesmosis was questionable, The Graphpad Instat
software (Graphpad Software Inc., San Diego, CA) was used for statistical
analysis. The two-tailed unpaired t-test was used, and the value <0.05 was
considered significant. RESULTS: There was no statistical difference in the
demographic data for the two groups. In 114 ankle replacements without
autologous concentrated growth factors 70 fused at 8 weeks (61%), 14 fused
at 12 weeks (12%), 13 fused at 6 months (12%). There were 17 nonunions
(15%); delayed unions (3 to 6 months) and nonunions, therefore, equaled
27%. The syndesmosis fused in 50 of the 66 ankle replacements (76%) that
had autologous concentrated growth fractures at 8 weeks (76%); 12 fused at
3 months (18%). 2 fused at 6 months (3%), 2 had nonunions (3%). Delayed
unions (3 to 6 months) and nonunions equaled 6%. There was a statistically
significant improvement in the 8- and 12-week fusion rates, and a statisti-
cally significant reduction in delayed unions and nonunions. CONCLUSION:
Autologous concentrated growth factors appear to make a significant positive
difference in the syndesmosis union rate in total ankle replacements.

Publication Types:
Comparative Study
PMID: 16221457 [PubMed - indexed for MEDLINE]

7: Foot & Ankle International. 26(6):458-61, 2005 Jun.

Enhancement of syndesmotic fusion rates in total ankle arthroplasty with the
use of autologous platelet concentrate,

Barrow CR. Pomeroy GC.

Orthopaedic Specialty of Spokane, 785 East Holland Avenue, Spokane, WA
99218, USA.
cbarrow @ orthospecialtyclinic.com

BACKGROUND: One of the challenges of total ankle arthroplasty continues to
be achieving a solid distal fusion of the tibiotibular joint. Delayed union rates
of 29% to 38% and the nonunion rates of 9% to 18% for syndesmotic fusion
have been documented. The risk of tibial component migration has been re-
ported to increase 8.5 times if a solid syndesmotic fusion is absent. Growth
factors have been shown to accelerate bone healing and may enhance the
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fusion of the syndesmosis and, thereby, decrease the frequency of nonunion
and subsequent tibial component migration. METHODS: An autologous plate-
let concentrate was used to increase the amount of growth factors at the site
of the distal tibiofibular joint fusion in 20 total ankle arthroplasties. RESULTS:
Our 6-month fusion rate was 100%. When compared to historical controls
(6-month fusion rate of 62%) the difference was statistically significant (p
CONCLUSION: The improved rate of distal tibiofibular fusion may be attribut-
able to the increased presence of growth factors provided by an autologous
platelet concentrate.

Ul: 15960912

8: Spine. 30(9):E243-6; discussion E247. 2005 May 1.

Platelet gel (AGF) fails to increase fusion rates in instrumented posterolateral
fusions.

Carreon LY. Glassman SD. Anekstein Y. Puno RM.

Leatherman Spine Center, Louisville, Kentucky 40202, USA.
Icarreon @ spinemds.com

STUDY DESIGN: Retrospective cohort study. OBJECTIVE: To determine the
effect on fusion of adding platelet gel to autologous iliac crest graft. SUM-
MARY OF BACKGROUND DATA: Platelet gel is an osteoinductive material
prepared by ultra-concentration of platelets and contains multiple growth fac-
tors. Proprietary commercial methods are available for harvesting autologous
platelet gel concentrates for use as graft supplement in spine fusions. METH-
ODS: We reviewed 76 consecutive patients who underwent instrumented
posterolateral lumbar fusion with autologous iliac crest bone graft mixed
with autologous growth factor (AGF). A control group was randomly selected
from patients who underwent instrumented posterolateral lumbar fusion with
autologous bone graft alone. The groups were matched for age, sex, smok-
ing history, and number of levels fused, Demographic, surgical, and clinical
data were collected from medical records. Diagnosis of nonunion was based
on exploration during revision surgery or evidence of nonunion on computer-
ized tomography. The Fisher exact test was used to compare fusion rates.
RESULTS: In both groups, mean age was 50 years, and 24% were smokers.
The nonunion rate was 25% in the AGF group and 17% in the control group.
This difference was not statistically significant (P= 0.18). CONCLUSIONS:
Platelet gel preparation requires blood draws from the patient. This procedure
adds to the risk and cost of surgery. The technique for AGF harvest evalu-
ated in this study provides the highest concentration of platelets among the
commercially available methods. Despite this, we showed that platelet gel
failed to enhance fusion rate when added to autograft in patients undergoing
instrumented posterolateral spinal fusion. The authors do not recommend the
use of platelet gel to supplement autologous bone graft during instrumented
posterolateral spinal fusion.
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10:

Publication Types:
Research Support. Non-U.S. Gov’t
Ul: 15864142

Clinics in Podiatric Medicine & Surgery. 22(4):561-84, vi, 2005 Oct.

The utilization of autologous growth factors for the facilitation of fusion in
complex neuropathic fractures in the diabetic population.

Grant WP. Jerlin EA. Pietrzak WS. Tam HS.

Tidewater Foot and Ankle Center, 762 Independence Blvd., Suite 771, Vir-
ginia Beach, VA 23455, USA.
charcotking@yahoo.com

A review of current knowledge of autologous growth factors as used in foot
and ankle surgery is presented. This knowledge is clinically correlated with
50 Charcot’s foot reconstruction patients who had diabetes and who were
randomized to a platelet-rich plasma (PRP) concentration system (Sym-
phony, DePuy, Warsaw, Indiana) or a hollow-fiber hemoconcentration system
(Interpore Cross AGF, Interpore Cross, Irvine, California) trial. Although the
literature supports the notion that Symphony produces a higher yield of intact
platelets mole consistently, clinically, a statistically significantly higher num-
ber of patients treated with Interpore Cross AGF went onto solid fusion. The
findings may indicate that one type of PRP may be indicated for a particular
clinical circumstance based on the patient’s medical history and resultant lo-
cal wound environment.

Publication Types:
Case Reports
Comparative Study
Review

Ul: 16213380

Bone. 35(4):892-8, 2004 Oct.

Transplantation of marrow-derived mesenchymal stem cells and platelet-rich
plasma during distraction osteogenesis—a preliminary result of three cases.

Kitoh H. Kitakoji T. Tsuchiya H. Mitsuyama H. Nakamura H. Katoh M.
Ishiguro N.

Department of Orthopaedic Surgery, Nagoya University School of Medicine,
Showa-ku, Nagoya, Aichi 466-8550, Japan. hkitoh@med.nagoya-u.ac.jp

Clinical results of distraction osteogenesis with transplantation of marrow-
derived mesenchymal stem cells (MSCs) and platelet-rich plasma (PRP)
were reviewed in three femora and two tibiae of the two patients with achon-
droplasia and one patient with congenital pseudarthrosis of the tibia. MSCs
derived from the iliac crest were cultured with osteogenic supplements and
differentiated into osteoblast-like cells. PRP, which is known to contain several

Copyright © National Academy of Sciences. All rights reserved.



Knowing What Works in Health Care: A Roadmap for the Nation
http://lwww.nap.edu/catalog/12038.html

228

11:

KNOWING WHAT WORKS IN HEALTH CARE

growth factors and coagulate immediately by a minute introduction of throm-
bin and calcium, was prepared just before transplantation. Culture-expanded
osteoblast-like coils and autologous PRP were injected into the distracted
callus with the thrombin-calcium mixture so that the PRP gel might develop
within the injected site. Transplantation of MSCs and PRP was done at the
lengthening and consolidation period in each patient. The target lengths were
obtained in every leg without major complications and the average healing
index was 23.0 days/cm (18.8-26.9 days/cm). Although these results are still
preliminary, transplantation of osteoblast-like cells and PRP, which seemed
to be a safe and minimally invasive cell therapy, could shorten the treatment
period by acceleration of bone regeneration during distraction osteogenesis.

Publication Types:

Case Reports

Research Support, Non-U.S. Gov't
Ul: 15454096

Journal of Spinal Disorders & Techniques. 1 7(5):380-4, 2004 Oct.

Role of activated growth factors in lumbar spinal fusions.

Castro EP Jr.

Tulane Health Sciences, New Orleans, Louisiana. fcastro@seortho.com

BACKGROUND: The concentration of platelets into an activated growth factor
(AGF) gel may stimulate graft consolidation into a fusion mass. Preoperative
hemodilution and intraoperative clot activation may also reduce the overall
blood loss. Consequently, the need for postoperative transfusions may also
be reduced. OBJECTIVE: The objective of this work was to report our experi-
ence with AGF platelet gels in transforaminal lumbar interbody fusion (TLIF)
procedures. METHODS: A consecutive series of patients between 1996 and
1999 undergoing one- and two-level TLIFs with AGF were compared with a
consecutive series of TLIF patients who did not receive AGF. Sixty-two con-
trol subjects who did not receive AGF and 22 patients who received an AGF
platelet gel were compared after 41 and 34 months of follow-up, respectively.
RESULTS: On average, the AGF group required 18 minutes of additional
preincision anesthesia (P = 0.0001). No statistical differences in the operative
times, estimated blood loss, postoperative drainage, percentage of patients
requiring a transfusion, or length of hospitalization were appreciated between
the two groups. The 19% decrease in the arthrodesis rate of the AGF group,
as compared with the control group, did not reach statistical significance.
Platelet counts from the AGF platelet concentrates demonstrated an average
3.5-fold increase compared with preoperative serum levels. CONCLUSIONS:
The theoretical benefits of AGF platelet gel technology were not clinically ap-
preciated. The cost of implementing this technology may therefore outweigh
its theoretical benefits.
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Publication Types:
Clinical Trial
Comparative Study
Controlled Clinical Trial
Ul: 15385877

Journal of Extra-Corporeal Technology. 36(1):28-35, 2004 Mar

Comparison of methods for point of care preparation of autologous platelet
gel.
Kevy SV. Jacobson MS.

Harvard Medical School, Director Emeritus, Transfusion Service, Children’s
Hospital and CBR Laboratories, Boston, Massachusetts 02115, USA.

A platelet gel (PG) is produced by the addition of calcium chloride and throm-
bin to a platelet concentrate (PC). PG releases multiple growth factors, which
have the ability to initiate and stimulate one growth factor’s function in the
presence of others. This finding has resulted in the use of PG in orthopedic,
plastic, and reconstructive surgery. The study compared the commercial
systems available for the preparation of PG. All procedures were performed
according to the manufacturers directions. The devices were evaluated with
respect to ease of use, collection efficiency, platelet quality, and growth factor
release. The SmartPReP requires only four processing steps compared to
12 to 24 required by other devices. The SmartPReP and the CATS were the
most reproducible, as evidenced by their low coefficient of variation of 13%
and 16%. The mean platelet yield was 72% for the SmartPReP, 58% for the
3iPCCS, 54% for the Sequestra, 31% for the Secquire, 31% for the CATS,
27% for the Interpore Cross, and 42.6% for the Biomet OPS. The mean total
amount of PDGF-AB and TGF-B1 obtained from the SmartPReP is greater
than other systems evaluated. The SmartPReP produced a consistent PC
with a yield that was four times baseline range with the lowest coefficient of
variation.

Publication Types:

Comparative Study

Research Support, Non-U.S. Gov't
Ul: 15095838
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Guideline Standards:
The AGREE Instrument
and COGS Checklist

THE APPRAISAL OF GUIDELINES RESEARCH AND
EVALUATION (AGREE) INSTRUMENT!

Scope and Purpose
1. The overall objective(s) of the guideline is (are) specifically

described.

2. The clinical question(s) covered by the guideline is (are) specifically
described.

3. The patients to whom the guideline is meant to apply are specifically
described.

Stakeholder Involvement
4. The guideline development group includes individuals from all the
relevant professional groups.
5. The patients’ views and preferences have been sought.
6. The target users of the guideline are clearly defined.
7. The guideline has been piloted among target users.
Rigour of Development
8. Systematic methods were used to search for evidence.
9. The criteria for selecting the evidence are clearly described.
10. The methods used for formulating the recommendations are
clearly described.

1Reprinted in adapted format, with permission, from the AGREE Research Trust http:/
www.agreetrust.org. Copyright 2006 by the AGREE Research Trust.
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11. The health benefits, side effects and risks have been considered in
formulating the recommendations.
12. There is an explicit link between the recommendations and the sup-
porting evidence.
13. The guideline has been externally reviewed by experts prior to its
publication.
14. A procedure for updating the guideline is provided.
Clarity and Presentation
15. The recommendations are specific and unambiguous.
16. The different options for management of the condition are clearly
presented.
17. Key recommendations are easily identifiable.
18. The guideline is supported with tools for application.
Applicability
19. The potential organisational barriers in applying the recommenda-
tions have been discussed.
20. The potential cost implications of applying the recommendations
have been considered.
21. The guideline presents key review criteria for monitoring and/or
audit purposes.
Editorial Independence
22. The guideline is editorially independent from the funding body.
23. Conflicts of interest of guideline development members have been
recorded.
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CONFERENCE ON GUIDELINES STANDARDIZATION (COGS)
CHECKLIST FOR REPORTING CLINICAL PRACTICE GUIDELINES?

Topic

Description

1. Overview material

2. Focus

3. Goal

4. Users/setting

5. Target population

6. Developer

7. Funding
source/sponsor

8. Evidence
Collection

Provide a structured abstract that includes

the guideline’s release date, status (original,
revised, updated), and print and electronic

sources.

Describe the primary disease/condition and
intervention/service/technology that the
guideline addresses. Indicate any alternative
preventive, diagnostic or therapeutic
interventions that were considered during
development.

Describe the goal that following the guideline
is expected to achieve, including the rationale
for development of a guideline on this topic.

Describe the intended users of the guideline
(e.g., provider types, patients) and the settings
in which the guideline is intended to be used.

Describe the patient population eligible for
guideline recommendations and list any
exclusion criteria.

Identify the organization(s) responsible
for guideline development and the names/
credentials/potential conflicts of interest
of individuals involved in the guideline’s
development.

Identify the funding source/sponsor and
describe its role in developing and/or reporting
the guideline. Disclose potential conflict of
interest.

Describe the methods used to search the
scientific literature, including the range of
dates and databases searched, and criteria
applied to filter the retrieved evidence.

2Reprinted, with permission, from Annals of Internal Medicine 2003. Copyright 2007 by
the American College of Physicians.
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Topic Description
9. Recommendation Describe the criteria used to rate the quality of

10.

11.

12.

13.

14.

15.

16.

grading criteria

Method for
synthesizing
evidence

Prerelease review

Update plan

Definitions

Recommendations
and rationale

Potential benefits
and harms

Patient
preferences

17. Algorithm

evidence that supports the recommendations
and the system for describing the strength

of the recommendations. Recommendation
strength communicates the importance of
adherence to a recommendation and is based
on both the quality of the evidence and the
magnitude of anticipated benefits or harms.

Describe how evidence was used to create
recommendations, e.g., evidence tables, meta-
analysis, decision analysis.

Describe how the guideline developer reviewed
and/or tested the guidelines prior to release.

State whether or not there is a plan to update
the guideline and, if applicable, an expiration
date for this version of the guideline.

Define unfamiliar terms and those critical to
correct application of the guideline that might
be subject to misinterpretation.

State the recommended action precisely and
the specific circumstances under which to
perform it. Justify each recommendation

by describing the linkage between the
recommendation and its supporting evidence.
Indicate the quality of evidence and the
recommendation strength, based on the criteria
described in 9.

Describe anticipated benefits and potential
risks associated with implementation of
guideline recommendations.

Describe the role of patient preferences when a
recommendation involves a substantial element
of personal choice or values.

Provide (when appropriate) a graphical
description of the stages and decisions in
clinical care described by the guideline.
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Topic Description

18. Implementation Describe anticipated barriers to application of
considerations the recommendations. Provide reference to any

auxiliary documents for providers or patients
that are intended to facilitate.

REFERENCES

The AGREE Collaboration. 2001. The Appraisal of Guidelines for Research and Evaluation
(AGREE) Instrument. London, UK: The AGREE Research Trust http://www.agreetrust.
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Committee Biographies

Barbara J. McNeil, M.D., Ph.D., Chair, is the Ridley Watts Professor and
founding Head of the Department of Health Care Policy at Harvard Medi-
cal School. She is also a professor of radiology at Harvard Medical School
and at Brigham and Women’s Hospital. Dr. McNeil’s research activities
focus on several areas related to quality of care and technology assessment.
For several years she coordinated large-scale studies comparing the value
of alternative imaging modalities for several cancers. Her most recent proj-
ects involve comparing the quality of care for veterans with cancer to the
quality of care provided to Medicare beneficiaries seen in private settings.
She is currently working with the national Blue Cross and Blue Shield As-
sociation to evaluate the effectiveness of various interventions that its plans
have undertaken to increase quality and decrease cost. Dr. McNeil received
an A.B. from Emmanuel College, an M.D. from Harvard Medical School,
and a Ph.D. from Harvard University. She is a member of the Institute of
Medicine of the National Academies and the American Academy of Arts
and Sciences. Dr. McNeil is also a member of the Blue Cross Technology
Evaluation Commission; the Medicare Evidence Development Coverage
Advisory Committee, of which she is chair; and the Council for Performance
Measurement for the Joint Commission. Previously, Dr. McNeil served as
a member of the Prospective Payment Assessment Commission and the
Publications Committee of the New England Journal of Medicine.

Harold C. Sox, M.D., M.A.C.P., Vice Chair, editor of the Annals of Internal
Medicine, received an undergraduate degree from Stanford University in

1961 and a medical degree from Harvard Medical School in 1966. After
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serving as a medical intern and resident at Massachusetts General Hospi-
tal, he spent two years doing research at the National Institutes of Health
and three years at Dartmouth Medical School where he began his studies
of medical decision making. Dr. Sox then spent 15 years at the Stanford
University School of Medicine as chief of the Division of General Internal
Medicine and as a director of ambulatory care at the Palo Alto Veterans
Administration Medical Center. In 1988, he returned to Dartmouth Medi-
cal School to chair the Department of Medicine as the Joseph M. Huber
Professor of Medicine until 2001, when he became editor of the Annals of
Internal Medicine. Dr. Sox has served as chair of the U.S. Preventive Services
Task Force, the Medicare Coverage Advisory Committee, the Institute of
Medicine Committee to Study HIV Transmission Through Blood Products,
and the Institute of Medicine Committee on Health Effects of Exposures
in the Persian Gulf War. He is a member of the Institute of Medicine of the
National Academies. A general internist, Dr. Sox has served as president of
the American College of Physicians. Dr. Sox has also served on the editorial
boards of several journals, including the New England Journal of Medicine.
Dr. Sox was the principal author of Medical Decision Making (1988), the
editor of Common Diagnostic Tests (1987), and the editor or author of
eight other books. In his research and writing, Dr. Sox has explored issues
such as technology assessment, medical decision making, disease prevention
and health promotion, cost-effectiveness analysis, physicians’ and patients’
risk preferences, and medical education.

Allen Daniels, LISW, Ed.D., is professor of clinical psychiatry in the De-
partment of Psychiatry at the University of Cincinnati College of Medicine.
He also is the chief executive officer of University Managed Care, which
has two operational units: Alliance Behavioral Care, a regional managed
behavioral health care organization, and UC HealthPartners, a medical
disease management company. All of these organizations are affiliated with
the Department of Psychiatry at the University of Cincinnati. Dr. Daniels
is active on a number of boards and professional organizations. In 2002
he chaired the American College of Mental Health Administration’s An-
nual Summit on Translating the Institute of Medicine’s report Crossing
the Quality Chasm for behavioral health care. He has participated in two
Institute of Medicine committees, the committee on Crossing the Quality
Chasm: Priority Areas for Health Care Improvement and the Committee
on Crossing the Quality Chasm: Adaptation to Mental Health and Addic-
tive Disorders. Dr. Daniels has published extensively in the areas of man-
aged care and group practice operations, quality improvement and clinical
outcomes, and academic health care. He has lectured and consulted both
nationally and internationally on these subjects. He is a graduate of the
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University of Chicago School of Social Services Administration and the
University of Cincinnati.

Kay Dickersin, M.A., Ph.D., is a professor of epidemiology at the Johns
Hopkins Bloomberg School of Public Health and currently serves as the
director of the Center for Clinical Trials and the director of the United
States Cochrane Center (USCC), 1 of 12 regional centers in the interna-
tional Cochrane Collaboration. The Collaboration aims to help people
make well-informed decisions about health by preparing, maintaining,
and promoting the accessibility of systematic reviews of available evidence
on the benefits and risks of health care. From 1994 to 2005, the USCC
coordinated development of the Cochrane Central Register of Controlled
Trials, which includes nearly 500,000 controlled trials, most of them pub-
lished. Dr. Dickersin is a member of the Institute of Medicine (IOM) of the
National Academies and she has been a member of numerous IOM and Na-
tional Research Council committees, including the Committee on Research
in Education (2002-2004), the Committee on Reimbursement of Routine
Patient Care Costs for Medicare Patients Enrolled in Clinical Trials (1998-
1999), the Committee on Defense Women’s Health Research (1996-1997),
the Forum on Drug Development (1993-1995), and others. Dr. Dickersin
received a B.A. and an M.A. in zoology from the University of California
at Berkeley and a Ph.D. in epidemiology from the Johns Hopkins University
School of Hygiene and Public Health in 1989.

Robert S. Galvin, M.D., is the director of Global Health Care for General
Electric (GE). He is in charge of the design and performance of GE’s health
programs, totaling over $3 billion annually, and oversees the 1 million
patient encounters that take place in GE’s 220 medical clinics in more than
20 countries. Drawing on his clinical expertise and training in Six Sigma,
Dr. Galvin has been an advocate and leader in extending the benefits
of this methodology to health care. Dr. Galvin has focused on issues of
market-based health policy and financing, with a special interest in quality
improvement, payment reform, and the assessment of medical innovations.
He is a past member of the Strategic Framework Board of the National
Quality Forum. He is currently on the board of the National Committee
for Quality Assurance and is a member of the Task Force on the Future
of Military Health Care. He is a cofounder of the Leapfrog Group and is
the founder of Bridges to Excellence, one of the first pay-for-performance
initiatives. Dr. Galvin is widely published on issues affecting the purchaser
side of health care, and is professor adjunct of medicine at Yale University,
where he directs the seminar series on the private sector for the Robert
Wood Johnson Clinical Scholars fellowship. He is a fellow of the American
College of Physicians.
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Dana P. Goldman, Ph.D., holds the RAND Chair in Health Economics
and is director of the Peter Bing Center for Health Economics. He also is
an adjunct professor of radiology and health services at the University of
California at Los Angeles (UCLA). Dr. Goldman’s research combines ap-
plied economics with health care delivery; and he has been published in
the top medical, economic, statistics, and health policy journals. He is on
the editorial boards of several research journals, including Health Affairs.
The sponsors of his research include the National Institutes of Health, the
National Institute on Aging, the National Cancer Institute, the U.S. Depart-
ment of Labor, the Centers for Medicare & Medicaid Services, the Agency
for Healthcare Research and Quality, the National Science Foundation, and
the California HealthCare Foundation. Dr. Goldman is a past recipient of
the Alice S. Hersh New Investigator Award, which recognizes the contri-
bution of young scholars to the field of health services research. He also
received the National Institute for Health Care Management Research and
Educational Foundation award for excellence in health policy. Dr. Goldman
is a research associate with the National Bureau of Economic Research and
Director of the UCLA/RAND Postdoctoral Health Services Research Train-
ing Program. He received a Ph.D. in economics from Stanford University
and a B.A. summa cum laude in economics from Cornell University.

Richard A. Justman, M.D., is national medical director of UnitedHealth-
care, a national health service delivery company. He works in the Clinical
Advancement division. Dr. Justman is accountable for medical technology
assessment, clinical support of pharmacy programs, and clinical support of
benefit administration. He has been with UnitedHealthcare since 1993. Dr.
Justman received a B.A. from Cornell University and an M.D. from the State
University of New York at Buffalo. He is board certified in pediatrics and
received postgraduate training at The University of Chicago Hospitals and
Clinics and the Johns Hopkins Hospital. Dr. Justman practiced pediatrics in
Minneapolis, Minnesota, for 15 years before joining UnitedHealthcare.

Arthur A. Levin, M.P.H., is director of the Center for Medical Consumers,
a New York City-based nonprofit organization committed to informed
consumer and patient health care decision making, patient safety, evidence-
based, high-quality medicine, and health care system transparency. Mr.
Levin was a member of the Institute of Medicine’s Committee on the Qual-
ity of Health Care that published the reports To Err Is Human and Crossing
the Quality Chasm. He also served on the Institute of Medicine committee
that evaluated the federal quality effort in its report Leadership by Example.
Mr. Levin serves as a consultant consumer expert on risk management for
select Food and Drug Administration (FDA) Drug Advisory Committee
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meetings and for four years served as the consumer representative on the
FDA’s Drug Safety and Risk Management Advisory Committee. Mr. Levin
is a member of the Committee on Performance Measures of the National
Committee for Quality Assurance and the National Quality Forum Consen-
sus Standards Approval Committee. Mr. Levin has also served on numerous
New York State Department of Health committees and work groups, most
recently one that authored successful legislation to provide oversight of
office-based surgery. He earned an M.P.H. from the Columbia University
School of Public Health and a B.A. in philosophy from Reed College.

Richard E. Marshall, M.D., is the former chief medical officer and a practic-
ing pediatrician at Harvard Vanguard Medical Associates, a multispecialty
medical group of 500 physicians serving 300,000 patients at 16 offices in
the Boston, Massachusetts, area. He currently leads the group’s research
efforts. Dr. Marshall is a Phi Beta Kappa graduate of Stanford University.
After earning a medical degree from the University of California-San Diego
School of Medicine in 1973, he went on to earn an M.S. in nutritional bio-
chemistry at the Massachusetts Institute of Technology. Dr. Marshall was
board certified in pediatrics in 1980. He currently serves on the boards of
directors of the following community-based organizations: Fenway Com-
munity Health, a community health center and research organization in
Boston known for its work on HIV care and prevention, and Massachusetts
Health Quality Partners, an organization currently focused on the public
release of quality and patient care experience data. He is also a member of
the Massachusetts Commission on Gay, Lesbian, Bisexual, and Transgender
Youth.

Wilhelmine Miller, M.S., Ph.D., is an associate research professor at the
George Washington University School of Public Health and Health Services,
where her research focuses on value-based coverage policy and interven-
tions to address social and economic disparities in health. Previously she
was a senior program officer at the Institute of Medicine, serving as staff
director for the committee that authored Valuing Health for Regulatory
Cost-Effectiveness Analysis and as co-director of a four-year study on the
consequences of uninsurance. Dr. Miller has taught political philosophy,
ethics, and public policy in the Departments of Philosophy at Georgetown
University and Trinity College, Washington, D.C. She received a doctorate
in philosophy from Georgetown in 1997. From 1976 to 1989, Dr. Miller
served as a policy analyst and social scientist in the U.S. Department of
Health and Human Services. She received an M.S. in health policy and
management from Harvard University in 1976.
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Sally C. Morton, Ph.D., joined RTI in 2005 as vice president for statis-
tics and epidemiology, and leads a unit of 220 statisticians, epidemiolo-
gists, psychometricians, and associated scientists and staff. Previously, Dr.
Morton was head of the RAND Corporation Statistics Group from 1995
to 2002 and held the RAND Endowed Chair in Statistics from 2000 to
2005. From 1997 to 2005 she was co-director of the Southern Califor-
nia Evidence-based Practice Center funded by the Agency for Healthcare
Research and Quality (AHRQ). At the RAND Corporation, she was also
principal investigator of the Medicare Stop Smoking Program, co-principal
investigator of the AHRQ Patient Safety Program Evaluation Center, and
the data and analysis task leader on the HIV Costs and Services Utilization
Study. She held a variety of leadership and statistical roles on numerous
other health services projects. Her methodological interests include the use
of meta-analysis in evidence-based medicine, the sampling of vulnerable
populations, and statistical methods for health services research. Dr. Mor-
ton was a member of the faculty of the Pardee RAND Graduate School,
taught at the University of California-Los Angeles School of Public Health,
and was an adjunct professor at the University of Southern California Mar-
shall School of Business. She is an editor of Statistical Science and served as
an associate editor for the Journal of the American Statistical Association
and the Journal of Computational and Graphical Statistics. She serves on
the National Institute of Statistical Sciences Executive Committee and is a
member of the Educational Testing Service’s Data Advisory Committee for
the National Assessment of Educational Progress. She was a member of the
National Academy of Sciences panel on small-area estimation of school-age
children in poverty. Dr. Morton is president-elect of the American Statistical
Association (ASA). She is a fellow of the ASA and of the American Associa-
tion for the Advancement of Science. She received a Ph.D. in statistics from
Stanford University.

Samuel R. Nussbaum, M.D., is executive vice president and chief medical
officer for WellPoint, Inc. He oversees corporate medical policy, clinical
pharmacy programs, health improvement and quality resources, programs
for clinical excellence, disease and care management, and health informa-
tion technology to optimize care for members. His principal responsibilities
include serving as the chief spokesperson on medical issues, guiding the
corporate vision regarding quality of care and its measurements, leading
efforts to assess cost of care performance and developing a strategy to fos-
ter further collaboration with physicians and hospitals to strengthen and
improve patient care. Dr. Nussbaum also has responsibility for the Health
Management Corporation and HealthCore subsidiaries. Dr. Nussbaum has
served as president of the Disease Management Association of America,
chairman of the National Committee for Quality Health Care, chair of
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America’s Health Insurance Plan’s (AHIP’s) Chief Medical Officer Lead-
ership Council, and a member of the AHIP board. He received the 2004
Physician Executive Award of Excellence from the American College of
Physician’s Executives and Modern Physician magazine. Dr. Nussbaum
is a professor of clinical medicine at the Washington University School of
Medicine and serves as adjunct professor at the Olin School of Business,
Washington University. Dr. Nussbaum served as executive vice president,
Medical Affairs and System Integration, of the BJC Health System and
is president of its medical group. Dr. Nussbaum earned a medical degree
from Mount Sinai School of Medicine. He trained in internal medicine at
Stanford University and the Massachusetts General Hospital and in endo-
crinology and metabolism at Harvard University and the Massachusetts
General Hospital, where he directed the Endocrine Clinical Group. His
clinical and basic research has led to new therapies for the treatment of
skeletal disorders and new technologies for the measurement of hormone
levels in blood.

Diana B. Petitti, M.D., M.P.H., is adjunct professor of the Department
of Preventive Medicine, University of Southern California Keck School
of Medicine. She is also the vice chair of the U.S. Preventive Services
Task Force. Dr. Petitti served on the National Cancer Policy Board (1997-
2003), including as co-chair, the Board on Population Health and Public
Health Practice (1995-1997), and has co-chaired three Institute of Medicine
committees (Committee on New Approaches to Early Detection of Breast
Cancer: Accelerating the Flow from Concept to Clinic; Committee on
Large-Scale Science and Cancer Research; and the Committee on Cancer
Survivorship: Improving Care and Quality of Life After Treatment). Dr.
Petitti earned an M.D. from Harvard Medical School in 1975. After an
internship, she spent two years as an Epidemic Intelligence Service Of-
ficer with the Centers for Disease Control and Prevention. She received an
M.P.H. from the University of California-Berkeley School of Public Health
in 1981 and was board certified in preventive medicine in that year. Dr.
Petitti was a member of the Technology Assessment study section of the
National Center for Health Services Research from 1983 through 1987.
She has authored more than 200 scientific publications. Her book, Meta-
analysis, Decision Analysis, and Cost-effectiveness Analysis: Methods for
Quantitative Synthesis in Medicine is widely used to teach the methods for
evidence synthesis in schools of medicine and public health. From 1993 to
2006, while at Kaiser Permanente Southern California, she participated in
this organization’s activities in technology assessment, performance mea-
surement and quality assessment and improvement while simultaneously
holding positions as the director of research and evaluation (1993-2003)
and senior advisor on health policy and medicine (2004-2006).
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Steven Shak, M.D., is chief medical officer of Genomic Health, Inc., which
focuses on improving the quality of treatment decisions for cancer patients.
He and his colleagues have worked together with leading oncology clini-
cal research groups in the United States to use new molecular diagnostic
methods and rigorous clinical studies to develop the Oncotype DXTM
breast cancer assay. Dr. Shak has previously served as senior director and
staff clinical scientist at Genentech, Inc. where he led the clinical team that
gained approval for trastuzumab (Herceptin®), a targeted biological treat-
ment for metastatic breast cancer. He also initiated the cancer clinical trials
of the anti-angiogenesis agent bevacizumab (Avastin®). In addition, Dr.
Shak discovered dornase alfa (Pulmozyme®), a mucus-dissolving enzyme
that is approved worldwide for the treatment of the genetic disease cystic
fibrosis. Dr. Shak also held faculty positions at the New York University
School of Medicine and Bellevue Hospital from 1978 to 1986. Throughout
his career in academia and industry he has focused not only on the science
and medicine of drug, device, and diagnostic development but also on
the public health issues of access, cost, and appropriate use of expensive
new technologies. Dr. Shak served on the board of an independent, non-
profit endowment dedicated to expanding access to Pulmozyme therapy to
qualifying uninsured and underinsured cystic fibrosis patients. He also par-
ticipated in establishing a multicenter epidemiological study of the natural
history of cystic fibrosis to describe the practice patterns of cystic fibrosis
caregivers and to identify prognostic factors for morbidity and mortality.
Dr. Shak has collaborated in drug development with many patient advocacy
organizations. He is currently on the board of directors of the Children’s
Cause for Cancer Advocacy, a pediatric cancer advocacy organization, and
the Cystic Fibrosis Foundation. Dr. Shak has received numerous awards
and honors for his contributions to medicine and patient care. Dr. Shak has
an undergraduate degree from Ambherst College, an M.D. from the New
York University School of Medicine, and postgraduate training in medicine
and research at Bellevue Hospital in New York City and the University of
California, San Francisco.

Lisa Simpson, M.B., B.Ch., M.P.H., EA.A.P., is professor and director of
the Child Policy Research Center at Cincinnati Children’s Hospital Medi-
cal Center and the University of Cincinnati Department of Pediatrics. The
Center provides evidence-based information to inform policy and program
decisions at the local, state, and national levels with an emphasis on strate-
gies to improve the quality of health care, the effectiveness of public pro-
grams, and child well-being. Dr. Simpson, a board-certified pediatrician,
is the national director for Child Health Policy at the National Initiative
for Children’s Healthcare Quality, an education and research organiza-
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tion dedicated solely to improving the quality of health care provided to
children, and serves as an elected member on the board of directors of two
national professional associations, AcademyHealth and the Ambulatory
Pediatric Association. She was formerly the All Children’s Hospital Guild
Endowed Chair in Child Health Policy and professor of pediatrics, nursing,
and public health at the University of South Florida, deputy director of the
Agency for Healthcare Research and Quality, and the Maternal and Child
Health director in Hawaii. Dr. Simpson earned her undergraduate and
medical degrees at Trinity College (Dublin, Ireland) and a master of public
health at the University of Hawaii. She has received numerous awards in-
cluding the Excellence in Public Service Award from the American Academy
of Pediatrics, the Senior Executive Service Meritorious Presidential Rank
Award, and the U.S. Department of Health and Human Services Secretary’s
Distinguished Service Award.

Glenn D. Steele, Jr., M.D., Ph.D., became president and chief executive
officer of the Geisinger Health System in 2001. In this capacity, he serves
as a member of the Geisinger Health System Foundation board of direc-
tors, an ex-officio member of all standing committees of the board and
chairman of the subsidiary boards. Dr. Steele joined Geisinger from the
University of Chicago, where he served as the Richard T. Crane Professor
in the Department of Surgery, vice president for medical affairs and dean
of the Division of Biological Sciences and the Pritzker School of Medicine.
Prior to that he was the William V. McDermott Professor of Surgery at the
Harvard University Medical School, chair of the Department of Surgery of
New England Deaconess Hospital, and president and chief executive officer
of Deaconess Professional Practice Group. Dr. Steele is widely recognized
for his investigations into the treatment of primary and metastatic liver
cancer and colorectal cancer surgery. He is a past chair of the American
Board of Surgery and serves on the editorial boards of numerous promi-
nent medical journals. His laboratory investigations have focused on the
cell biology of gastrointestinal cancer and pre-cancer. A prolific writer, he
is the author or co-author of more than 450 scientific and professional
articles. Dr. Steele is a member of the Institute of Medicine of the National
Academies of Sciences and the New England Surgical Society and is a fellow
of the American College of Surgeons, the American Surgical Association,
the American Society of Clinical Oncology, the Society of Surgical Oncolo-
gists, the Commonwealth Fund, Healthcare Executive Network, the U.S.
Department of Health and Human Services’ National Advisory Committee
on Rural Health, and the Center of Corporate Innovation. He serves on
the American Hospital Association (AHA) Health Care Systems Governing
Council and the AHA Strategic Policy Planning and Hospital/Medical Staff
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Committees. Dr. Steele received a B.A. in history from Harvard College and
an M.D. from the New York University School of Medicine. He completed
an internship and a residency in surgery at the University of Colorado,
where he was also a fellow of the American Cancer Society. He earned a
Ph.D. degree in microbiology at Lund University in Sweden.
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American Dental Association, 65
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conflicts of interest in, 25, 97

context for, 34-36

current landscape, 5-6, 41-52

duplication of effort, 5, 6, 51-52, 66-
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