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The Engelberg Center for Health Care Reform 

provides data-driven, practical policy solutions that will 

foster high-quality, innovative care – care that is both 

more affordable and more effective at actually improving 

patient health. 

Our nation may face no more important domestic policy 

challenge than the much-needed reform of our health 

care system. Meaningful improvements in health care will 

depend on dramatically reforming the structure of the 

delivery system at large – a challenge that is made more 

difficult by current fiscal realities.  Still, circumstances 

should not encourage inaction; they should instead 

underscore the need for strategies that both address gaps 

in quality and efficiency and further the advances that 

have already been made in health status and medical 

innovation.

The Engelberg Center goes beyond merely studying the 

issues and making policy recommendations. We promote 

the broad-based exchange of ideas to develop consensus 

around practical steps, and then go one step further 

by providing technical support for collaborative work 

among a wide range of health care stakeholders and 

actual implementation.  Our focus is on key priority areas 

that are critical to the kind of reform that will improve 

not just the health care system, but the health  

of individual patients. 

The Hamilton Project seeks to advance America’s 

promise of opportunity, prosperity, and growth. The 

Project’s economic strategy reflects a judgment that 

long-term prosperity is best achieved by making 

economic growth broad-based, by enhancing individual 

economic security, and by embracing a role for effective 

government in making needed public investments. Our 

strategy – strikingly different from the theories driving 

economic policy in recent years – calls for fiscal discipline 

and for increased public investment in key growth-

enhancing areas. The Project will put forward innovative 

policy ideas from leading economic thinkers throughout 

the United States – ideas based on experience and 

evidence, not ideology and doctrine – to introduce 

new, sometimes controversial, policy options into the 

national debate with the goal of improving our country’s 

economic policy.

The Project is named after Alexander Hamilton, the 

nation’s first treasury secretary, who laid the foundation 

for the modern American economy. Consistent with 

the guiding principles of the Project, Hamilton stood 

for sound fiscal policy, believed that broad-based 

opportunity for advancement would drive American 

economic growth, and recognized that “prudent aids 

and encouragements on the part of government” are 

necessary to enhance and guide market forces.
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In the American Recovery and Reinvestment Act 
of 2009 (ARRA), Congress and the President in-
vested $1.1 billion in the conduct and dissemina-

tion of comparative effectiveness research (CER).  A 
total of $700 million was allocated to the Agency for 
Healthcare Research and Quality (AHRQ), $400 
million of which was to be transferred to the Na-
tional Institutes of Health (NIH) to conduct CER. 
The remaining $400 million was allocated to the 
Secretary of the Department of Health and Hu-
man Services (HHS) for discretionary investments 
in CER.

The bill also established a basic structure to gov-
ern the use of these resources.  The new Federal 
Coordinating Council for Comparative Effective-
ness Research (FCC-CER) is comprised of federal 
employees in health-related agencies appointed by 
the HHS Secretary.  Its purpose is to advise Con-
gress and the President on necessary infrastructure 
and federal spending for CER, coordinate the CER 
activities of various federal agencies, and produce 
annual reports on these topics.  Finally, ARRA also 
directed the HHS Secretary to enter into a contract 
with the Institute of Medicine to produce recom-
mendations on national priorities for CER by June 
30, 2009. The Secretary will consider these recom-
mendations and others put forward by the FCC-
CER when determining how resources should be 
allocated.  

Implementation of the CER provisions under 
ARRA is underway.  The Institute of Medicine will 
deliver its report by the end of June 2009, and the 
FCC-CER has been appointed.  It recently released 
its draft definition of CER:1 

Comparative effectiveness research is the conduct 
and synthesis of systematic research comparing differ-
ent interventions and strategies to prevent, diagnose, 
treat and monitor health conditions. The purpose of this 
research is to inform patients, providers, and decision-
makers, responding to their expressed needs, about which 
interventions are most effective for which patients un-
der specific circumstances. To provide this information, 
comparative effectiveness research must assess a compre-
hensive array of health-related outcomes for diverse pa-
tient populations. Defined interventions compared may 
include medications, procedures, medical and assistive de-
vices and technologies, behavioral change strategies, and 
delivery system interventions. This research necessitates 
the development, expansion, and use of a variety of data 
sources and methods to assess comparative effectiveness.

Research meeting this definition is far from un-
precedented.  Considerable research already being 
conducted with support from AHRQ, NIH, Vet-
erans Administration, Centers for Medicare and 
Medicaid Services, Food and Drug Administration, 
and the private sector is intended to provide evi-
dence on which treatments work best for particular 
types of patients, and which policies can promote 
those treatments.  Still, large gaps remain both in 
the availability and the use of relevant comparative 
effectiveness research.

Background on Comparative Effectiveness Research

1.	 Department of Health and Human Services“Draft Definition of Comparative Effectiveness Research for the Federal Coordinating Coun-
cil.” Available http://www.hhs.gov/recovery/programs/cer/draftdefinition.html. Accessed 29 May 2009. 
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The Need for Health Care Reform that 
Increases the Value of Health Care

In the debate about health care reform, one area 
of agreement is the need to address the gaps in 
quality and efficiency in health care in the Unit-

ed States.  While America leads the world in many 
measures of health care innovation, it lags behind 
many developed nations in important health out-
comes like mortality rates for conditions amenable 
to medical care  and has much higher health care 
costs.  Spending on health care will consume ap-
proximately 18 percent of GDP in 2009, or $2.5 
trillion—and at current rates of growth, health care 
will exceed one-fourth of GDP by 2025.2,3  Fed-
eral spending accounts for about one-third of those 
totals, and federal outlays for Medicare and Med-
icaid alone are projected to nearly double from 
$720 billion in 2009 to $1.4 trillion in 2019. Over 
the longer term, the Congressional Budget Office 
has determined that health care costs represent the 
single greatest challenge to balancing the federal 
budget.4

Policymakers are hopeful that health care spend-
ing growth can be reduced to a more sustainable 

level without reducing access to care that improves 
health.  Substantial evidence on the variations in 
medical care from area to area around the country 
suggests that as much as 30 percent of spending 
reflects medical care of uncertain or questionable 
value. Investigators at Dartmouth have document-
ed significant geographic variations in the inten-
sity of services for colorectal cancer, hip fracture, 
acute myocardial infarction, and end-of-life care.5   
Intensity of discretionary services such as lumbar 
surgery, hysterectomy, and bypass surgery can vary 
by as much as a factor of 20, depending simply on 
where one lives. For example, in Idaho Falls, Idaho, 
4.6 lumbar fusions were reported per 1,000 Medi-
care enrollees annually compared to 0.2 in Bangor, 
Maine, with no difference in the outcomes.6

Many of these medical treatments in common use, 
as well as many emerging therapies, are not backed 
by strong empirical evidence. Overall, the Institute 
of Medicine has estimated that less than 50 per-
cent of treatments delivered today are supported 
by evidence.7  A recent review of practice guidelines 
developed by the American College of Cardiology 
and the American Heart Association found that rel-
atively few recommendations were based on high-
quality evidence.8 A similar study revealed that most 

Comparative Effectiveness Research: Will it Bend the Health  
Care Cost Curve and Improve Quality?

Mark McClellan, MD, PhD and Joshua Benner, PharmD, ScD

1.	 Schoen C, et al. U.S. Health System Performance: A National Scorecard. Health Affairs, Web Exclusive (September 20, 2006):w457–
w475.

2.	 Sisko A, et al. Health Spending Projections Through 2018: Recession Effects Add Uncertainty to the Outlook. Health Affairs, Web 
Exclusive (February 24, 2009), pp. w346–w357. 

3.	 Congressional Budget Office. January, 2008. Technological change and the growth of health care spending. Available at: http://www.cbo.
gov/ftpdocs/89xx/doc8947/01-31-TechHealth.pdf.

4.	 Congressional Budget Office, The Long-Term Outlook for Health Care Spending (November 2007).  Available at http://www.cbo.
gov/ftpdocs/87xx/doc8758/11-13-LT-Health.pdf.  

5.	� Fisher, ES and Wennberg, JE, Health care quality, geographic variations, and the challenge of supply-sensitive care. Perspectives in Biology and 
Medicine, 2003. 46(1): p. 69-79.

6.	� Sung, NS, et al., Central challenges facing the national clinical research enterprise. JAMA, 2003. 
289(10): p. 1278-87.

7.	 Institute of Medicine. 2007. Learning What Works Best: The Nations Need for Evidence on Comparative Effectiveness in Health Care 
. http://www.iom.edu/ebm-effectiveness.

8.	 Tricoci P, Allen JM, Kramer JM, Califf RM, and Smith SC. 2009. Scientific Evidence Underlying the ACC/AHA Clinical Practice 
Guidelines. Journal of the American Medical Association 301(8):831-841.
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 guidelines for treating lung cancer were not based 
on adequate evidence.9 A major reason for the gap is 
limited investment in comparative effectiveness re-
search:  of the nation’s more than $2 trillion annual 
health expenditure, currently less than 0.1 percent 
is invested in assessing the comparative effective-
ness of available interventions.10,11

The absence of timely and relevant evidence appears 
headed toward becoming an even larger problem as 
the amount of information potentially relevant to 
decisions for particular patients explodes.  Indeed, 
the 21st century is promised to be the era of per-
sonalized medicine.7 New technologies based on 
advances in genomics, proteomics, and molecular 
biology hold the potential to prevent, diagnose and 
treat diseases on a more targeted basis.  But actual 
use of highly targeted treatments based on informa-
tion related to individualized aspects of diseases has 
only occurred on a limited basis.  A critical reason 
is that demonstrating the effectiveness of these per-
sonalized diagnostics and therapies—showing that 
they reliably work significantly better in particular 
types of patients—has proven very difficult to do 
on a targeted basis.  If it has been difficult to iden-
tify which major treatments work best for broader 
populations, the challenges for identifying the most 
effective use of complex, customized treatments for 

small subgroups of patients seems far more difficult 
using existing methods. Thus, the lack of evidence 
to support the comparative advantages of more per-
sonalized care is an increasingly prominent part of 
the “evidence gap.”

All of this suggests that developing better evidence 
on which treatments work best is essential for effec-
tive health care reform.  With this goal in mind, the 
American Recovery and Reinvestment Act of 2009 
(ARRA) provided a “down payment” of $1.1 billion 
to the Agency for Healthcare Research and Quality 
(AHRQ), the National Institutes of Health (NIH), 
and the Secretary of the Department of Health and 
Human Services (HHS) to support the development 
and dissemination of evidence on comparative ef-
fectiveness research (CER). The law also provided 
for the formation of a Federal Coordinating Coun-
cil on Comparative Effectiveness Research to help 
direct and coordinate the use of the new funding.  
The Institute of Medicine was commissioned to de-
velop an initial list of “national priorities” for CER 
which will be completed by June 30, 2009.  While 
the high level of policy interest and new funding 
mean that much more CER activity is coming, how 
to implement CER so that it has the most beneficial 
impact on these challenges is not clear.  

High Hopes—but Differing 
Expectations—for CER

Supporters of expanded CER believe that compel-
ling evidence will lead patients and their doctors to 
make better choices among various medical treat-
ments, leading to better outcomes and in cases where 
an equally or more effective treatment may cost less 
lower health care spending.  CER could help usher 
in the era of personalized medicine – an era that has 
been slow in coming despite enormous progress in 
basic sciences – by identifying the most effective 
strategy for individuals, through conducting studies 

9.	 Harpole LH, Kelley MJ, Schreiber G, Toloza EM, Kolimaga J, and McCrory DC. 2003. Assessment of the scope and quality of clinical 
practice guidelines in lung cancer. Chest 123(1 SUPPL.):7S-20S.

10.	Moses, H, 3rd, et al., Financial anatomy of biomedical research. JAMA, 2005. 294(11): p. 1333-42.
11.	�AcademyHealth, Placement, Coordination, and Funding of Health Services Research within the Federal 

Government, in AcademyHealth Report. September 2005.

All of this suggests that developing 

better evidence on which 

treatments work best is essential 

for effective health care reform. 
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of the different treatments in “subgroups” within 
broader populations.  The Director of the Office 
and Management and Budget, Peter Orszag, has 
noted that better evidence is a key step in reducing 
cost growth and achieving a more sustainable health 
care system.12 

On the other hand, some critics argue that CER re-
sults are likely to be misused, and the evidence may 
be outdated by the time it is available.  The tech-
nical capabilities of an intervention, particularly a 
device, may evolve as providers become more expe-
rienced with it; drugs may be dosed differently or 
used in different combinations than in CER studies. 
Finally, if the results of a CER study of alternative 
treatments are strictly applied to a broad popula-
tion—for example, through a decision not to cover 
a treatment based on the CER results—then out-
comes may worsen for particular patients who, for 
various reasons such as comorbidities, race and eth-
nicity, genetics, or preferences, may have responded 
better.  There are also concerns about comparative 
cost-effectiveness research.  Some critics suggest that 
CER will not only identify treatments that are more 
clinically effective, but would also identify treat-
ments that have benefits but are very costly (e.g., an 
expensive biologic drug that increases life expectan-
cy by a month but costs $100,000), and coverage of 
these treatments would be precluded based on the 
research, as is the case in the United Kingdom and 
other countries. To address these concerns, ARRA 
clarified that none of the reports from the entities 
involved in overseeing CER should be construed 
as recommendations on the translation of CER 
findings into practice guidelines or coverage poli-
cies.  However, that clarification does not answer 
the question of how CER evidence will be used by 
those who make decisions about the coverage of and 
reimbursement for medical services and products.

Finally, many have expectations for CER that are 
much more modest. Indeed, some of the same rea-
sons cited by critics may actually be reasons why 
patients, their providers, and policymakers will be 
reluctant and/or slow to apply the results of CER.  
Moreover, many argue that CER studies may well 
be much more expensive than traditional clinical tri-
als, because sufficient samples from specific groups 
of patients who may plausibly respond differently 
need to be included, because some important long-
term outcomes take a long time to observe, and 
because studies must be “powered” to detect dif-
ferences in outcomes that are important but not 
large—for example, even a 10 percent difference in 
outcomes between alternative treatments may be 
clinically important.   All of these factors were pre-
sumably considered by the Congressional Budget 
Office (CBO) when it recently evaluated the impact 
of a national investment in CER on health care costs 
over the 2010-2019 period.  The program was es-
timated to generate modest savings in government 
health care costs, but these were not enough to off-
set the cost of the research; the net effect was well 
short of the break-even point.13 CBO did note that 
effects on quality of care may be larger, since the 
new evidence may result in net increases as well as 
net decreases in the use of health care services, both 
of which could improve outcomes.  But the impres-
sion is one of a modest impact as long as incentives 
within the health care system remain unchanged.  
CBO speculated that the impact of CER might be 
larger if there were incentives and processes for 
more rapid and effective transfer of CER findings 
into the practice of medicine.

These diverse views suggest that the ultimate im-
pact of CER for better or worse is very uncertain. 
The key unresolved questions deal with whether 
CER as it will actually be implemented—and it will—
can reduce costs and improve outcomes.  

12.	Peter R. Orszag,  “Health Costs Are the Real Deficit Threat,” Wall Street Journal, 15 May 2009. http://online.wsj.com/article/
SB124234365947221489.html. Accessed 29 May 2009. 

13.	Congressional Budget Office, Budget Options, Volume 1: Health Care, “Option 45: Fund Research Comparing the Effectiveness of Treat-
ment Options,” December 2008. Available: http://www.cbo.gov/ftpdocs/99xx/doc9925/12-18-HealthOptions.pdf. 
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The answer to both questions is that it depends, and 
the key questions—even the key issues—involved 
in the implementation of a large-scale CER strat-
egy for the United States remain unresolved.

CER Done Right

The positive expectations of CER may be achiev-
able if the research provides timely, relevant evi-
dence for individual patient care decisions, and for 
policy decisions that affect how CER is applied to 
populations of patients. The application of CER 
findings must be reinforced by health care system 
incentives that drive the behavior of stakeholders 
including consumers and patients, providers, pay-
ers, and the medical products industry.    

What evidence will be most relevant to treatment 
decisions?  As the evidence related to potential 
overuse of medical care implies, CER related to 
costly treatments that are used at very different 

rates from area to area may provide information 
that can lead to reductions in the variations in the 
use of such procedures. Such geographic variation 
can be partially attributed to varying rates of ill-
ness, differences in the prices that Medicare pays 
for the same service (which are adjusted on the basis 
of local costs for labor and equipment in the health 
sector), differences in income or the stated prefer-
ences of individuals for specific types of care, and 
unmeasured differences in the demand for care.14  
However, a growing body of evidence suggests 
there is greater geographic variation in treatment 
patterns when there is less consensus within the 
medical community about the best treatment to 
use, suggesting that an absence of evidence is partly 
to blame. For example, patients who have fractured 
their hip clearly need to be hospitalized, and there is 
relatively little variation in admission rates for that 
diagnosis. Hip and knee replacements, however, are 
discretionary procedures, and the surgery rates vary 
more widely. Another example is back surgery—a 
treatment whose benefits have been the subject of 
substantial questions.  Because many of these tech-
nologies may be beneficial in some patients, such 
studies might try to focus on the particular types of 
patients where benefits are most questionable.  

However, the evidence on overuse shows that most 
of the variation in health care costs is related not to 
variations in the use of major, costly treatment al-
ternatives, but to more pervasive differences in the 
use of a broad range of medical resources. Rather, 
it is attributable to differences in the treatment of 
common conditions like diabetes and heart disease 
in terms of frequency of seeing a physician, like-
lihood of referral to a specialist, use of laboratory 
tests and imaging procedures, and frequency of ad-
mission and intensity of use of hospital care.  CER 
must find ways to address these more subtle but 
widespread variations in medical practice, which 
seem to be difficult to evaluate in clinical trials.

	� Will CER have a substantial impact on med-
ical practices and health care costs?  

	 �Can CER lead to lower-cost care and thus 
“bend the curve” of increasing health care 
expenditures?  

	 Will CER improve health outcomes?  

	� Even if savings are achieved, do these sav-
ings come at the expense of better health, 
or do they promote it? In particular, will 
CER reduce the use of treatments that 
are beneficial to some patients, as well as 
those that are not effective, and will it re-
duce the returns and thus the incentives 
for biomedical innovation?

14.	John E. Wennberg, Elliott S. Fisher, and Jonathan S. Skinner, “Geography and the Debate Over Medicare Reform,” Health Affairs, Web 
Exclusive (February 13, 2002), pp. w96–w97.
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Further, the problems in quality of care do not sim-
ply involve overuse of treatments; in many cases 
where strong evidence on effectiveness of particular 
treatments does exist, it is not applied.  For example, 
one recent study found that Medicare enrollees fre-
quently did not receive care that was recommended 
or deemed appropriate.15  Even preventive services 
proven effective at disease prevention—such as in-
fluenza vaccines and mammograms—are underused 
by one in four beneficiaries.16  Another study that 
examined adherence to 439 indicators of health care 
quality for 30 acute and chronic conditions as well as 
preventive care, found that Americans received only 
55 percent of recommended care.17  Furthermore, 
there is little correlation between the amount of care 
delivered and care quality. High utilization of health 
care services, resulting in higher overall health care 
costs,  may even be detrimental to quality.18

Big gaps in the quality of care, and substantial avoid-
able health care costs, are also related to the misuse 
of medical technologies.  Misuse is a different type 
of failure to apply existing evidence—incorrect 
diagnoses and thus treatments, as well as medical 
errors and other sources of preventable complica-
tions (such as infections that patients acquire dur-
ing a hospital stay). The Institute of Medicine has 
issued several reports documenting the extent of 
medical errors and their consequences.19 Recently, 
Medicare has stopped paying for what are termed 
“never events”—mistakes such as operating on the 
wrong body part, but system-wide estimates of the 
extent and costs of medical errors do not suggest a 
decline over the past decade.

The problems of failing to apply evidence, or more 
generally of not achieving the best outcomes for 
patients without unnecessary costs, suggests an-
other way to increase the impact of CER: research 
should focus on comparisons not just of alternative 
treatments in particular kinds of patients, but on 
alternative policies that clearly influence how those 
treatments are used.  Indeed, compared to a ran-
domized trial of alternative treatments for prostate 
cancer, it may be relatively easy to conduct stud-
ies of decision support tools to present the avail-
able evidence to patients and providers, or differ-
ent coverage policies (many health plans now have 
authorization rules or copayment requirements), 
or different provider payment policies (e.g., pay-
ment based on quality of care or results, rather 
than fee-for-service).  Such evidence would clearly 
be more directly relevant to evaluating the impact 
of coverage decisions and other payment reforms, 
and would address the concerns raised by CBO and 
many other experts that better incentives and sup-
port are needed to encourage the effective use of 
CER.  It may also reduce the need for some CER 
studies: instead of a costly head-to-head trial of 
alternative drugs for controlling blood pressure, 
for example, a comparison of different formulary 
strategies could identify an optimal design that im-
proves the use of blood pressure medicines, rates 
of blood pressure control, and lowers costs for a 
population of patients.  Such evidence on how poli-
cies affect care within a population of patients may 
also provide some insights relevant to the care of 
particular types of patients who are treated differ-
ently as a result.  

15.	Stephen F. Jencks, Edwin D. Huff, and Timothy Cuerdon, “Change in the Quality of Care Delivered to Medicare Beneficiaries, 1998–1999 
to 2000–2001,” Journal of the American Medical Association, vol. 289, no. 3 (January 15, 2003), pp. 305–312

16.	Medicare Beneficiary Use of Clinical Preventive Services. U.S. General Accounting Office. 2002
17.	McGlynn EA, Asch SM, Adams J, et al. Quality of health care delivered to adults in the U.S. NEJM 2003;348:2635-45.
18.	“Figure 1.The Relationship Between Medicare Spending and Quality of Care, by State, 2004” in Douglas W. Elmendorf, “Options for 

Controlling the Cost and Increasing the Efficiency of Health Care,” testimony before the Subcommittee on Health Committee on En-
ergy and Commerce U.S. House of Representatives, Washington, D.C., 10 March 2009. Available: http://www.cbo.gov/ftpdocs/100xx/
doc10016/03-10-Health_Care.pdf. Accessed 28 May 2009. 

19.	See, for example, Committee on Identifying and Preventing Medication Errors, Preventing Medication Errors: Quality Chasm Series, ed. 
Philip Aspden, Julie Wolcott, J. Lyle Bootman, Linda R. Cronenwett, (Washington, D.C.: Institute of Medicine, 2006), or  Committee 
on Quality of Health Care in America, To Err Is Human: Building a Safer Health System, ed. Linda T. Kohn, Janet M. Corrigan, and Molla 
S. Donaldson , (Washington, D.C.: Institute of Medicine, 2000.)



I M P L E M E N T I N G  C O M P A R AT I V E  E F F E C T I V E N E S S  R E S E A R C H :  P R I O R I T I E S ,  M E T H O D s ,  A N D  I M P A C T

12	 Engelberg Center for Health Care Reform   |   The Hamilton Project  |   the brookings institution

 Three Guideposts for Delivering on the 
Promise of CER

The Engelberg Center for Health Care Reform at 
Brookings and The Hamilton Project have asked 
experts in CER and health economics to identify 
the key guideposts for achieving the maximum ben-
eficial impact of CER on health while avoiding un-
necessary health care costs, and to propose specific 
steps for achieving these guideposts as CER is im-
plemented.  Each paper is intended to both raise a 
critical issue in implementing CER effectively, and 
to provide specific recommendations for a path to 
CER “done right.”  

Guidepost 1: CER funds must be 
prioritized carefully to assure that 
studies address the most important 
clinical and health policy decisions.

A key step in maximizing the impact of CER is to 
develop a process for identifying priority research 
topics.  The predominant process of setting re-
search priorities for federal funding, which involves 
awarding budgets to granting organizations who in 
turn give research funding to the most meritori-
ous proposals from investigators, helps assure that 
research meets technical and relevance standards, 
but probably does not maximize the value of CER.  
Moreover, this process often does not acknowl-
edge or coordinate with ongoing research in the 
private sector.  The resulting body of evidence con-
tains both gaps and overlaps.  National priorities 
for CER could be more efficiently set and achieved 
if a more systematic process were developed with 
criteria that directly reflect the needs of decision 
makers in both patient care and policies that affect 
patient care.

In their paper, “Setting Priorities for Comparative 
Effectiveness Research,” Alan Garber and David 
Meltzer propose the principles and process for es-
tablishing national CER priorities.  They suggest 
that CER studies should maximize the “value of 
information,” a quantitative term that is higher for 
studies of interventions where the best choice is 

very uncertain and the consequences of making the 
wrong choice are very large, both in clinical and eco-
nomic terms.  Another consideration when setting 
priorities for federally funded research is the natural 
incentives that may exist for studies to be conducted 
in the private sector.  Because it can be difficult to 
calculate the value of research systematically over 
a range of potential topics on a variety of clinical 
conditions and interventions, Garber and Meltzer 
propose a more practical approach that employs the 
same principles, developed by a working group of 
industry and academic leaders, facilitated by McK-
insey & Company.  This approach requires decision 
makers to identify the interventions that are going 
to be compared, create outcome measures that can 
determine the impacts of the selected interventions, 
characterize how study findings might change what 
is known about the interventions, and account for 
how these findings might alter treatment decisions.  
The authors go on to suggest how a priority-setting 
body should be constructed to minimize bias and 
what voting procedures it should follow to gener-
ate a list of priorities.  Finally, they recommend that 
national priorities be re-evaluated periodically by 
repeating the process in light of new information.

Guidepost 2:  CER requires investment 
in methodological guidance and a  
more efficient infrastructure for applied 
research on both alternative treatments 
and alternative policies for promoting 
the use of the best treatments without 
unnecessary costs. 

Investigators, study sponsors, and patient advocates 
alike agree that the current process of conducting 
clinical studies fails to meet the modern need for 
rapid, relevant information to support clinical deci-
sions.  Prospective trials can take too long, cost too 
much, and the pace of technological change often 
makes results obsolete before they are even known.  
On the other hand, analysis of administrative and 
clinical databases is rapid and inexpensive, yet 
fraught with the potential for biased findings due 
to limitations in the data and methods.  Moreover, 
the absence of a research infrastructure to support 
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population-level studies of systems to support com-
plex decisions, of alternative financing mechanisms, 
and of other policy choices means that most poli-
cies are implemented today without clear evidence 
of their effectiveness.  Consequently, the essential 
foundation for CER is a 21st century research in-
frastructure that provides for more efficient experi-
mental trials and observational studies – and guid-
ance on how and when each should be used.  The 
new research infrastructure must identify and pro-
mote best practices for the conduct and reporting of 
CER studies.  New kinds of training and expertise 
are required to support this capacity. 

In our second discussion paper, Sean Tunis outlines 
a series of recommendations for “Improving Meth-
ods and Infrastructure for Comparative Effective-
ness Research.” He points out the importance of 
involving those with a stake in the decision under 
study—especially consumers and patients—in the 
research and recommends that federal grants for 
CER studies require investigators to develop a 
stakeholder advisory committee. Next, he revisits 
the traditional “hierarchy of evidence” and recom-
mends that it be replaced by a new, decision-focused 
evidentiary framework be developed to guide the 
selection of CER methods.  With such a frame-
work in place, best practices should be identified 
for defined categories of CER studies.  Tunis’s Cen-
ter for Medical Technology Policy has developed 
the concept of an Effective Guidance Document 
that could be developed by relevant stakeholders 
to guide research sponsors and investigators in the 
development of CER evidence for specific health 
care interventions. For CER trials, he emphasizes 
the need to grow and link practice-based research 
networks, to create capacity for interventions to be 
evaluated in the real world.  There is also a need 
to address sources of inefficiency in protocol ap-
provals by ethics committees and contracting with 
research centers.  To enable a true “learning health 

care system,” Tunis calls for the development of a 
distributed data network to securely link public and 
private-sector  administrative and clinical databases 
– including Medicare and Medicaid. In sum, Tunis 
proposes that at least 30 percent of CER funding 
over the next decade be allocated to developing the 
needed methods and infrastructure.

Guidepost 3:  CER must be 
implemented in conjunction with 
other reforms that provide stronger 
incentives and support to use evidence 
to improve quality and lower costs.

Clearly, even when relevant evidence from CER 
has been developed, it may not have a significant or 
timely impact on medical practice.  What steps could 
change that?  Considerable evidence indicates that 
a wide range of interventions may affect the aware-
ness and use of evidence in decisions by patients 
and their health care providers.  This includes steps 
to assist patients and providers in identifying and 
interpreting the available evidence, such as relevant 
and up-to-date reviews and electronic decision sup-
port systems.  Even more broadly, it includes a wide 
range of financial and other incentives to use evi-
dence to improve outcomes and avoid unnecessary 
costs.  For example, the current fee-for-service re-
imbursement environment provides limited incen-
tives at best to use effective treatments that cost 
less: virtually all of the treatments, big and small, 
that vary substantially from area to area receive 
higher payments when they are used more often, 
not necessarily when they contribute to better out-
comes.  Payment reforms such as paying for better 
outcomes and lower overall costs may change these 
incentives.20,21  Benefit reforms can also have an im-
pact, such as lower copays for treatments that are 
cost-effective (but continuing to provide coverage 
with higher copays for other treatments that may 
be preferable in certain patients) or copays that are 

20.	Elliott S. Fisher, Mark B. McClellan, John Bertko, Steven M. Lieberman, Julie J. Lee, Julie L. Lewis, and Jonathan S. Skinner, “Fostering 
Accountable Health Care: Moving Forward In Medicare,” Health Affairs, March/April 2009; 28(2): w219-w231.

21.	Alan M. Garber and Mark B. McClellan, “Satisfaction Guaranteed — ‘Payment by Results’ for Biologic Agents,” New England Journal of 
Medicine, 18 October 2007; 357 (16): 1575-1577.
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 targeted to the characteristics of individual patients. 
Consequently, CER is likely to have larger effects 
on costs and health when implemented in a coordi-
nation with a broader range of health care reforms 
that promote the use of evidence to achieve higher-
value care.22

While these topics collectively are much broader 
than the scope of this volume, one potentially im-
portant piece of applying CER results is review-
ing, summarizing, and helping various audiences 
interpret the array of CER-related evidence.  In his 
paper, “From Better Evidence to Better Care: Us-
ing Comparative Effectiveness Research to Guide 
Practice and Policy,” Steve Pearson explains in more 
detail why research often fails to have an impact on 
practice, and derives from these barriers a poten-
tial strategy for meeting the needs of these diverse 
audiences.  Among his recommendations are devel-
opment of a rating system to judge the strength of 
CER evidence, potentially based on rating systems 
developed by himself and others in organizations 
such as the U.S. Preventive Services Task Force, 
Blue Cross Blue Shield Association Technology 
Evaluation Center, the Institute for Clinical and 
Economic Review. Pearson calls for the use of cost-
effectiveness analysis to measure an intervention’s 
overall value, and for these findings to be trans-
lated into actionable recommendations for payers, 
providers, and patients alike.  To ensure that CER 
evidence has appropriate influence on health care 
decisions, Pearson recommends that clinician so-
cieties be closely involved in both the development 
and translation of CER evidence, and he supports 
the use of CER by payers in the forms of evidence-
based benefit designs, patient incentives, and physi-
cian reimbursement.  Finally, he proposes models 

for payers to structure reimbursement of new tech-
nologies contingent on the development of new 
CER evidence, as a method of rewarding privately 
sponsored CER and stimulating innovation.

Moving Forward with CER to Better 
Care and Slower Spending Growth

Even if arguments remain about these specific 
recommendations, the proposals have a clear im-
plication:  for CER to make a substantial, positive 
contribution to reforming health care, the critical 
implementation issues of prioritizing CER spend-
ing to “high-value” studies, creating an efficient re-
search infrastructure, and creating an environment 
that promotes the effective use of evidence from 
CER must be addressed.  CER is likely to have a 
significant impact on health and unnecessary health 
care spending if:

	� 1.	It is conducted on questions where the “value 	
	 of research” is high;

	 2.	�A robust research infrastructure is developed, 
including an evidentiary framework, method-
ological best practices, data infrastructure, and 
a well-trained workforce of investigators; and

	 3.	�Mechanisms are developed to promote the 
appropriate use of new evidence in clinical 
practice and health policy in a timely way.  

Achieving these objectives will be challenging, but 
doing so could enable CER to play an essential 
role in achieving the goal of bending the cost curve 
while improving health in America.

22.	Engelberg Center for Health Care Reform, “Real Health Care Reform in 2009: Getting to Better Quality, Higher Value, and Sustainable 
Coverage,” November 2008. Available at: http://www.brookings.edu/events/2008/~/media/Files/events/2008/1117_realhealthcare/1117_
strategicreview.pdf. Accessed 28 May 2009.
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Setting Priorities for Comparative Effectiveness Research

Alan M. Garber, MD, PhD and David O. Meltzer, MD, PhD

Introduction

The $1.1 billion allocated to comparative ef-
fectiveness research (CER) in the American 
Recovery and Reinvestment Act  (ARRA) is a 

significant first installment in what many believe will 
become a large and sustained commitment to learn 
more about what forms of health care work best.  
The hope is that we can abandon those forms of 
care that are ineffective, and adopt those diagnostic 
tests, treatments, and approaches to prevention that 
do the most to improve health.  But even this sub-
stantial increase in resources devoted to CER can 
seem small in relation to the goals of the effort.  A 
randomized trial that compares effective (compared 
to placebo) interventions can cost many tens of mil-
lions of dollars, and investments in the information 
technology that can serve as infrastructure for such 
studies can cost billions of dollars.  Resources for 
CER will be limited relative to the needs, even with 
a much larger investment in the activity.

Prioritization is the selection of the specific projects 
that comprise the comparative effectiveness research 
portfolio.  Its goal is to ensure that the research in-
vestment in CER will have the greatest long-term 
payoff to the health of the public.   Because it can 
take so long for the research to yield results — ran-
domized clinical trials, for example, frequently last 
for seven or more years — a successful prioritiza-
tion strategy must not only produce results that can 
be generated and used quickly, but also be guided by 
long-term considerations.   In this chapter, we dis-
cuss the principles that should guide prioritization, 
and strategies for implementing them. 

In our view, the group of persons making decisions 
about prioritization should be broadly representa-
tive of the people who will be applying the results of 
CER, and should also have relevant methodologi-

cal and clinical expertise.  But selecting the right 
group will not, by itself, guarantee that the prioriti-
zation effort will be successful.  Any such group  will 
need appropriate information with which to make 
decisions, and will need to follow procedures that 
enable them to select a portfolio with the great-
est potential for impact.   They will need to follow 
procedures, in other words, that build upon a set of 
principles about how to maximize the value of the 
comparative effectiveness research investment.

Other features of the processes are also impor-
tant.  For example, when a public or public-private 
agency that conducts or sponsors comparative ef-
fectiveness research makes decisions, prioritization 
will need to be a transparent process, and should be 
subject to ongoing public scrutiny. 

In the next section, we describe “value of informa-
tion” principles that can inform the development 
of procedures that can guide the selection of a re-
search portfolio with the greatest potential to pro-
duce value. We then describe the composition of 
the group or groups that make decisions about pri-
oritization, and offer general comments about the 
procedures that they might follow.  We close with a 
set of specific recommendations about how priori-
tization should be conducted in order to maximize 
the overall health impact of CER, while addressing 
concerns that might not be adequately addressed 
by a crude application of a value of information ap-
proach.

Our discussion focuses on research about specific 
clinical interventions.  The scope of CER is much 
broader, and priority-setting is not limited to deci-
sions about which drugs, surgical procedures, or di-
agnostic tests to study.   Studies of the performance 
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 of alternative health care delivery arrangements, of 
insurance benefit design, and of public health mea-
sures are considered by many to be within the scope 
of CER as well.  The principles and approaches we 
discuss apply equally well to such “interventions.”  
In addition, the CER effort will require investments 
in research infrastructure, such as the development 
and aggregation of data from electronic health 
records and methodological research to support 
CER.  There will also be investments in commu-
nication of CER results to diverse audiences.  Such 
investments will be crucial to the ultimate utility of 
CER, and are best viewed as ways to deliver bet-
ter information to those who will use it.  In each 
of these areas, we believe that resources should be 
directed toward uses that will maximize the overall 
value of the CER portfolio, and the procedures we 
describe will be helpful here too.

Guiding Principle:  The Value of 
Information

Prioritization can be viewed as an activity designed 
to maximize the value of a comparative effective-
ness research effort.  Prioritization is needed be-
cause resources are limited and it is not possible to 
conduct every potentially valuable project.  The key 
issue in understanding how to maximize the value 
of specific CER efforts is to identify the mechanism 
by which such research will produce value. There 
may be many reasons to conduct research – basic 
research, for example, can provide insights with 
consequences that are often difficult to predict, and 
can lead to tangible developments such as new ther-
apeutic approaches many years later.  Nevertheless, 
the chief purpose of CER is pragmatic: to produce 
information that changes clinical decisions for the 
better.  This is a key element in the medical applica-
tion of the principle of the “value of information” 
(VOI).1  

The value of information (also known as the “value 
of research”) is the difference between the value of 
the outcome given the decision one would make 
in the absence of additional information and the 
value of the outcome of the decision that would be 
made as additional information became available as 
a result of research.  This may appear to be puz-
zling since the main reason we want to conduct the 
research is that we don’t know what the outcomes 
will be with the intervention and with the alterna-
tives to which it is compared.  But to calculate the 
expected value of the information it is necessary to 
start with a best guess about the possible effects of 
the treatment and the alternatives. Sometimes the 
guess will be based on very good information, such 
as preliminary studies in human beings that suggest 
a strong treatment effect but are too small to sup-
port a definitive conclusion.  Sometimes the infor-
mation will be less direct, such as knowledge of the 
molecular mechanisms of action, which can help 
predict side-effects or efficacy, or there might have 
been evidence of effectiveness in animal studies. 
Deciding on some sort of assessment of expected 
effectiveness based on this information is needed 
as a first step in calculating the value of more infor-
mation.  Even a decision maker with strong beliefs 
about the effectiveness of the intervention and the 
alternatives will recognize that more information 
could cause those beliefs to change greatly.

The value of research is estimated by building upon 
these beliefs about the outcomes from an interven-
tion and outcomes when alternative interventions 
are used.  One can calculate the average (expected) 
health outcomes that will occur under alternative 
results of the research — compared to the average 
(expected) health outcomes if the research were not 
done.2 This is the essential idea behind the “value 
of research” approach. Expected health outcomes 
change only if the research stimulates changes in 
clinical decisions. 

1.	 Raiffa, H., Schlaifer, R., 1961. Applied Statistical Decision Theory. Harvard Business School, Colonial Press.  
2.	 This approach to formulating the value of information assumes that decision-makers prefer decisions that produce the best decision on 

average, also known as the expected value. This is calculated by multiplying the differences in outcomes times the probability of those 
outcomes. Because decision-makers may understandably be averse to risks, especially large ones, this may be an unacceptable assumption 
in some settings. Even when such concerns are present, expected outcomes may provide a useful benchmark. 
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A simple example demonstrates how the value of 
research can be calculated.  Suppose that the rel-
evant clinical choice is between treatment A (TxA) 
and treatment B (TxB), and that current evidence 
suggests that TxA produces better outcomes for 
patients.  While TxA appears to the better option 
now, there is a probability p that further research 
would show that TxB was better than TxA.  The 
expected value of conducting further research on 
these treatments would be the probability p that 
TxB was better than TxA multiplied by the differ-
ence in true benefits between treatments A and B. 
This can expressed mathematically as:

	 Expected value of research = p * (Value of  
	 Outcome (Tx B) – Value of Outcome (Tx A)).

To calculate the value of information requires devel-
oping measures of both the probability that the best 
decision would change and the difference in benefit 
that would arise from the change in the decision 
that will occur in response to the study findings. 

To determine whether one intervention is more 
beneficial than another requires a comprehensive 
measure of health outcomes, such as quality-adjust-
ed life years (QALYs).3 These measures of benefit 
should be as complete and relevant to the individual 
patient as possible; indeed, one of the goals of com-
parative effectiveness research is not only to deter-
mine whether an intervention produces a benefit 
on average or in a narrowly defined population, but 

also in different groups of patients, distinguished 
by such characteristics as age, gender, race, severity 
of illness, the presence of co-morbidities, and the 
presence of specific genetic markers.  Comparative 
effectiveness research can also determine when a 
less costly therapy offers equivalent or better health 
outcomes than an alternative or to support eco-
nomic evaluations that seek to determine whether 
a more effective and more expensive alternative is 
worth the extra cost.4  In cases where an interven-
tion is beneficial but costly and a decision maker 
wishes to consider costs, it is possible to calculate 
the net benefits of an intervention using either cost-
benefit analysis, which values health in dollar terms 
and subtracts off costs, or a newer framework called 
net health benefits, which value health benefits in 
QALYs and subtracts off QALYs that could have 
been produced at the same cost as the intervention 
if they were used for some other, cost-effective, use.  
These aggregate measures of net benefits are use-
ful in thinking about value of research calculations 
because they can be used to calculate the net benefit 
that comes from research on the comparative ef-
fectiveness of interventions once the costs of the 
interventions are accounted for.

A second aspect of the value-of-research calcula-
tion is to determine what (clinical) decisions would 
be made absent the research, and how often and 
in what ways the decisions would change in re-
sponse to the research findings.  In most studies 
of the value of research, the “pre-research” deci-

3.	 Quality-adjusted life years (QALYs) are measures of life expectancy in which years of life are weight by quality of life (QOL) weights 
between 0 and 1 in which 0 is equal to death and 1 is equal to perfect health. If QOL life and QALYs are measured correctly, people 
would be expected to think that an intervention that increased life expectancy by two years at QOL of 0.5 would be equally attractive as 
an intervention that increased life expectancy by one year at a QOL of 1. 

4.	 The most frequently used approach to economic evaluation is cost-effectiveness analysis, which calculates the ratio of added costs to added 
effectiveness. Because cost-effectiveness is reported as a ratio of costs to effectiveness, a limitation is that those ratios do not provide data 
on the magnitude of the total size of the benefits and costs of the intervention so a highly cost-effective intervention that would only 
provide small health benefits for a few people does not look different than a highly cost-effective intervention that would provide larger 
benefits for many people. To address this concern, decision makers interested in the magnitude of the total net benefits, can construct 
a comprehensive measure of the net benefits for the intervention using either cost-benefit analysis (CBA), which puts a dollar value on 
health benefits and subtracts off any costs, or a similar measure called net health benefits (NHB), which calculates health benefits from the 
intervention in some comprehensive measure such as QALYs and then subtracts off the number QALYs that could have been obtained 
if the financial resources required for the intervention had been directed towards another (cost-effective) intervention that was not being 
done. Just as when, in the cost-benefit framework, a cost-effective intervention produces positive net benefits and an intervention that 
is not cost-effective produces negative net benefits, in the net-health benefits framework, a cost-effective intervention produces positive 
net health benefits and an intervention that is not cost-effective produces negative net health benefits. For a more general discussion of 
these and other methods in cost-effectiveness analysis, see Methods for the Economic Evaluation of Health Care Programmes, Third Edition by 
Drummond, Sculpher, Torrance, O’Brien, and Stoddart, Oxford University Press, 2005.
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 sion is assumed to be the best decision that could 
be made with the information available before the 
research is conducted.  An alternative and arguably 
more meaningful baseline would be the actual deci-
sions that are made before the research. Then the 
shift in decisions is based on a comparison to real 
rather than ideal practice. For example, if (non-
ideal) treatment A was the baseline approach and 
research revealed that treatment B provided greater 
benefit, the assumption would be that the choice 
would change from A to B.

To estimate the likelihood that treatment deci-
sions will change in this way, it is necessary either 
to make assumptions about effectiveness or to use 
existing data on effectiveness. For example, if prior 
studies have suggested that there is a 70 percent 
chance that a treatment is beneficial, this informa-

tion would be used for the calculation. This is, of 
course, a simplification; treatment B typically has 
an entire probability distribution of benefits com-
pared to treatment A. Comparative effectiveness 
research narrows and potentially shifts the distribu-
tion of relative benefits, generally offering greater 
assurance but not absolute certainty that treatment 
that appears more effective will lead to better health 
outcomes.  By this method, one can build up an es-
timate of the expected value of research.  This is 
an estimate of the average benefit from improved 
clinical decisions, calculated based on the likelihood 
of each potential study outcome.  And although this 
language suggests that the focus will be on an “aver-
age” patient, similar calculations can be performed 
for closely defined groups, such as female heart at-
tack survivors aged 70-75 who have type II diabetes 
mellitus.
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A Stylized Example of Value of Information (VOI)

A simple example in the context of comparative effectiveness research might be studies of a new chemotherapy 
regimen that costs $50,000 and is thought to have a 25 percent chance of increasing life expectancy by 1 year and 
a 75 percent chance of offering no increase in life expectancy.  Imagine also that this is a treatment that is not fully 
covered by insurance, so that patients need to consider the costs to them of the treatment.  Without research, deci-
sion-making for any patient must weigh the $50,000 cost versus the 25 percent chance of a one year increase in life 
expectancy.  Imagine also that people have the $50,000 available to them to get access to this treatment if they feel it 
is worth the cost to them and that they all value a year of life at $100,000 per life year, so that if the treatment were 
found to be effective (producing an extra year of life expectancy), its cost of $50,000 would make it cost-effective 
for these persons to choose the treatment.

Assume that in the absence of information, half the people choose the treatment and half do not, perhaps simply 
because they do not know whether it offers benefits that are worth the costs to them and must guess.  Now imagine 
that the planned research is done and provides a definite answer to the question of the effectiveness of the treat-
ment.  Based on our assumptions above, there is a 25 percent chance the study would find the treatment is effective.  
In that case, the half of people who would have chosen it anyway would continue to choose it. The people who 
would not have chosen it would now change their decision so that they select the therapy and gain 1 year of life 
expectancy (worth $100,000) while paying $50,000 for the treatment, for a net benefit of $50,000 in dollar terms.  
Thus, with 25 percent likelihood, there would be a benefit worth $50,000 for half of the population, or an average 
per capita value of $25,000 across the whole population in terms of potential health benefits.  The above assumes 
the treatment turns out to be effective (i.e. to increase life expectancy).  By our assumptions above, there is, however, 
a 75 percent chance that the treatment turns out not to be effective.  In this case, results of the research would not 
change the decision for the half of people who would not have chosen the treatment, but would cause the half who 
would have chosen the treatment to now reject it, saving the $50,000 they would have paid for the treatment. Thus 
there is a 75 percent chance that 50 percent of the population would save $50,000, for an average per-capita benefit 
across the whole population of $37,500 in terms of cost savings.  Combining these two halves of the population 
who would and would not have chosen the treatment in the absence further research would yield a total per capita 
benefit of $25,000+$37,500 = $62,500 per person.

The benefits of the research can also be aggregated up the population level. For example, in 1000 persons who 
would be eligible for the treatment each year, research that answered this question ten years earlier than it might 
be otherwise would produce a total value of $62,500 per person*1000 persons/year*10 years = $625 million minus 
the costs of doing the research. Viewed differently, one could say that the research was worth doing as long as it 
cost less than $625 million, though clearly any study that cost so much might affect the resources available for 
other studies unless more resources could be obtained for research and the value of other studies foregone would 
have to be considered.
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 Implementation of VOI Principles

Although this basic approach can be illustrated with 
a stylized example such as that above, in practice, 
application of these concepts can range from formal 
value of information calculations to much more in-
formal, easily applied, approaches.  Table 1 lists the 
concepts, and a set of questions that decision mak-
ers might find helpful in applying the VOI frame-
work. Although the table refers to treatments, these 
approaches can be applied to decisions regarding 
preventive care, diagnostic strategies, and other 
health interventions as well.

Table 1

Concepts, Measures, and Questions for Decision Makers for VOI Approaches to Prioritizing Research

VOI Concept	 Measures	 Questions for Decision Makers

Choice to be Made	 List of relevant alternatives 	 What treatment options are being studied? 	
treatments	   
		  Are these the right treatment options  
		  to study?

Value of Outcomes 	 Distribution and expected value 	 What health and/or cost outcomes might 
	 of comprehensive outcome 	 these treatments affect? 
	 measures (e.g. QALYs, costs, 	 Are measures of these outcomes available?  
	 Net Benefits, or Net Health 	 If not, is there data on effects on 
	B enefits) 	 the most important outcomes?	  
		  How much uncertainty is there about  
		  these effects? 

Potential Findings 	 Potential findings of the research	 What are the possible findings of the 
of Research 	 about the (expected) value of 	 research and how likely are they? 
	 the treatment, and the likelihood 	 How much uncertainty about outcomes 
	 of finding that information	 might there be after the research findings
 		  are known?
		  Should other study designs be considered?
		  Will this or another study be done 		
		  anyway?
		  Would other studies be likely to change 	
		  the new information provided by this 	
		  study? 

Probability of 	 Probability that  research findings	 Could the information generated by this 
Change in Choice	 will change treatment choice 	 research change treatment choices?
		  How likely would it be for that 		
		  information to change treatment choices?

In practice, application of these 

concepts can range from formal 

value of information calculations to 

much more informal, easily applied, 

approaches.  
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Choice to be Made:  Comparative effectiveness 
research must begin by defining the choice that 
is going to be studied by identifying the relevant 
set of interventions to be compared.  Although the 
choice of alternatives will often be obvious, in many 
instances it will be difficult.  For example, simply 
comparing treatments A and B might not be ap-
propriate if there is a treatment C that might offer 
some advantages over either of these.  Even if all the 
broad classes of options have been considered, there 
might be modest, but important, alterations in how 
treatments might be used that could change how 
one would think about the value of research.  For 
example, the choice of a treatment could be linked 
with the generation of additional evidence about its 
effectiveness or its continuing refinement. These 
alternatives become especially salient in the context 
of recent initiatives such as Medicare’s “coverage 
with evidence development” (CED) program.  As a 
practical matter, only a subset of all possible choices 
can be considered in the formal analysis, so initial 
discussions often focus on the scope of alternatives 
to be considered in detail.  

Value of Outcomes: Second, to apply value-of-
information methods, one needs to be able to con-
struct a single comprehensive outcome measure, 
such as QALYs (or net health benefits), that can 
capture the value of all health (and perhaps cost) 
effects of multiple interventions and therefore can 
be used to compare benefits across interventions.  
Indeed, because comparative effectiveness research 
is done specifically to address uncertainty about the 
outcomes of a medical intervention, comprehensive 
outcomes data are generally not available.  Estimates 
of such quantities are often generated by develop-
ing decision models.  Such models build upon a 
characterization of all the outcomes of a treatment, 
estimates of the probabilities of each outcome, and 
construction of a single measure of value that en-
compasses all of those outcomes.. This is often done 
through structured reviews of the literature, includ-
ing techniques such as meta-analysis, which formal-
ly combines the results of multiple studies.  Often 
the set of possible outcomes, the likelihood of those 
outcomes, or the value placed on those outcomes, 

is not precisely known.  A large literature examines 
how to address these sources of uncertainty.  For 
example, available information may be sufficient to 
bound an effect size.  Sensitivity analysis can help 
identify when a decision is likely to change if more 
data about an uncertain outcome variable became 
available.

For some conditions, a single outcome measure 
might be enough. For example, in the treatment 
of a rapidly fatal disease, survival might be a suf-
ficient outcome measure, especially if quality of life 
and cost are not major concerns.  But often more 
than one outcome is important.  There are several 
possible approaches for aggregating across those 
measures.  Imagine, for instance, a treatment that 
benefited patients with Alzheimer’s disease but in-
creased caregiver burden; different people might 
weight the benefits and adverse effects differently.  
In those cases, the most valuable information to 
convey to decision makers might be a characteriza-
tion of these outcomes along with an assessment of 
their uncertainty, and an estimate of how additional 
research would change these measures.  Although 
this process would be inherently subjective, a ma-
jor advantage of VOI is that it forces the careful 
examination of these factors even when a single 
comprehensive outcome measure cannot be devel-
oped.  The same is probably true about concerns 
about the distributional effects of choices; there are 
several ways to integrate such concerns into a deci-
sion, and so approaches that describe distributional 
consequences without choosing among them may 
be most useful to decision makers. Often the sheer 
number of persons affected by a condition can be a 
very powerful determinant of the value of research, 
though surely one should not assume that this is 
always the case.

Potential Findings of Research:  Third, one needs 
to be able to characterize the potential findings of 
research, and how they might affect what is known 
about the outcomes of the treatment.  Data to char-
acterize how additional research might change un-
certainty about the outcomes of an intervention can 
often be drawn from observational studies or small 
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 randomized studies. In addition, multiple study de-
signs need to be considered. For example, even if a 
randomized trial has a sufficiently large expected 
benefit relative to the current state of knowledge 
to justify its cost, it might be a poor investment if a 
smaller, less costly randomized trial or observation-
al study could provide similar information. Because 
research is generally part of an iterative process, the 
consequences of a given study for future research 
and decision-making may also be important to con-
sider; for example, an observational study might be 
a logical precursor to a randomized trial.

When prior information on the value of informa-
tion on outcomes is especially limited, it may be 
possible to bound estimates of the value of research 
by using burden-of-illness calculations to measure 
the potential benefits of successfully treating the 
condition.5  While this approach can only provide 

an upper bound on the value of research, it can be 
informative when the upper bound suggests a very 
low value of research.

Probability of Changing Clinical Decisions: For 
the research to change the outcomes of care, it must 
change the choices that are made, so considering 
the probability that choices will change is essential 
in applying a VOI approach. In formal VOI analy-
ses, it is generally assumed that when decision mak-
ers are presented with information, they choose the 
option that is superior given the information they 
have been presented with. Thus, if treatment A has 
higher survival (QALYs, net health benefits, etc,) 
than treatment B, then A would be chosen.  The 
critical calculation for predicting the probability 
that the choice will change in response to research 
results is the probability that the measured outcome 
of the treatment not currently being chosen is bet-
ter than the outcome of the treatment currently 
being chosen.  Physicians, patients, and other deci-
sion makers take into account many other factors, 
such as convenience or the beliefs of friends, family 
members, and colleagues.  By implicitly accounting 
for such information, sophisticated decision makers 
may be much better at predicting the value of re-
search than formal VOI calculations. On the other 
hand, purely subjective assessments of the likeli-
hood that a research study would change choices 
could also be subject to a variety of cognitive and 
other biases, so approaches that combine objective 
and subjective assessments may be most desirable, 
for example using a formal VOI analysis to inform 
a panel of experts who are ultimately charged with 
making a final decision.

For these and other reasons, formal VOI approach-
es will likely be most useful as an aid to decision 
makers, rather than as a replacement for the de-
liberations that they will undertake.  Value-of-in-
formation analysis can be very helpful as a tool for 
prioritization of research, and it can focus discus-
sions by highlighting critical information and areas 
of uncertainty.  There is now a sizeable literature 
describing the use of value-of-information meth-
ods to prospectively identify the value of research, 

Value-of-information analysis 

can be very helpful as a tool for 

prioritization of research, and it can 

focus discussions by highlighting 

critical information and areas of 

uncertainty.  

5.	 Meltzer D.  Addressing uncertainty in medical cost-effectiveness analysis: implications of expected utility maximization for methods to 
perform sensitivity analysis and the use of cost-effectiveness analysis to set priorities for medical research.  Journal of Health Economics, 
20(1):109-129, 2001.
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and there is substantial experience applying these 
methods as part of a policy making process, most 
notably by the National Institute for Clinical Ex-
cellence (NICE) in the United Kingdom, which 
provides guidance to the National Health Service. 
The details of the NICE system are not the focus 
of the discussion here, nor do we envision a CER 
approach in the United States to be tightly bound 
to payers as it is in the U.K.  But the NICE ex-
perience is instructive.  Even when it performs or 
commissions a formal VOI analysis, the ultimate 

recommendations about a clinical decision are left 
in the hands of an expert panel. Thus the formal 
VOI analysis is an important input into the decision 
making process, not a replacement for committee 
deliberations.  The next section of this paper focus-
es on who should make prioritization and processes 
that they might follow.  The emphasis is more on 
structure than the content of decision making, but 
throughout, the concepts, measures and questions 
for decision makers that are listed in Table 1 can 
provide organizing principles, tools, and guides.

Experience of the National Institute of Health and Clinical Excellence (NICE) 
with Value-of-Research Calculations

The National Institute of Health and Clinical Excellence (NICE) has been a leader in the application of value-of- 
research calculations. One of the first examples of the use of these approaches to inform policy was a study, led by 
NICE-affiliated investigator Karl Claxton, that examined the use of acetylcholinesterase inhibitors in Alzheimer’s 
Disease.

Although the use of acetylcholinesterase inhibitors is common in the treatment of Alzheimer’s Disease, there 
has been a great deal of controversy about their effectiveness and, accordingly, their appropriate use and policies, 
including coverage policies, that could influence that use.  In the United Kingdom, NICE, which is charged with 
providing guidance to the local health authorities that make most coverage decisions for the National Health Ser-
vice, has assessed acetylcholinesterase inhibitors on several occasions.  They performed very detailed formal value-
of-research calculations to identify those aspects of uncertainty about the effects of acetylcholinesterase inhibitors 
that were most uncertain. Collaborating with Peter Neumann and other colleagues at Harvard to do a parallel study 
based on US data, they found tha information from further studies of the effectiveness of these medications would 
be valuable, worth more than $300 million in the US alone. Moreover, they identified that the single most impor-
tant question about the effectiveness of these medications was the duration of benefit. Subsequently, Claxton and his 
colleagues examined the practicality of using value-of-research calculations as part of the policy process, examining 
its application to screening in age-related macular degeneration; alternative manual physiotherapy techniques in 
asthma and in chronic obstructive pulmonary disease; and use of alternative long-term, low-dose antibiotics in 
children with recurrent urinary tract infections.1 They concluded that although data was insufficient in some cases 
to do an informative value of research calculation, the methods had potential to be applied in a timely and valuable 
fashion as part of the policy making process. 
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 Who Will Make Prioritization Decisions?

The composition and authority of the group that 
makes decisions about the topics that will be studied 
can have as important an influence on the actual de-
cisions as the principles that guide them.   Determin-
ing who makes prioritization decisions is intimately 
related to the structure and governance of the entity 
that funds or oversees comparative effectiveness re-
search.  As the arrangement dictated by the ARRA 
shows, the entity responsible for conducting or 
sponsoring comparative effectiveness research need 
not have complete responsibility for prioritization 
decisions.  The ARRA specified that a committee 
formed by the Institute of Medicine would compile 
a priority list of topics to be used to help guide the 
allocation of the $400 million of comparative effec-

tiveness research funds that was designated for the 
use of the Secretary of Health and Human Services.  
Many other proposed frameworks for managing 
comparative effectiveness research assign complete 
responsibility for prioritization to the organization 
that will have responsibility for the conduct of com-
parative effectiveness research.  Even if an external 
entity is advisory or makes prioritization decisions, 
federal agencies such as NIH that have responsibil-
ity for implementation of the priority list will need 
to transform such recommendations into specific 
actions.  They will craft prioritized topics, into, for 

Determining who makes 

prioritization decisions is intimately 

related to the structure and 

governance of the entity that 

funds or oversees comparative 

effectiveness research. 

example, requests for applications.  They will also 
need to ensure that the priority list is refined to re-
flect ongoing and planned research efforts, which 
may duplicate items on the priority list, and to re-
flect the costs of alternative topics and study de-
signs.  Their modifications may result in a list that 
differs considerably from the initial formulations of 
the topics.  Thus the “who” of prioritization may 
consist of more than one group, with potentially 
overlapping responsibilities for determining which 
topics are selected for study.

As is clear from the discussion of value-of-research 
principles, the selection of topics for study requires 
considerable knowledge about disease prevalence, 
disease consequences, the likely effects of all the in-
terventions under study, and estimates of the likeli-
hood of different outcomes of the research.  It also 
requires assumptions about the changes in clinical 
management that would occur as a consequence of 
the research, and their effects on health outcomes.  
Prioritization requires, therefore, a blend of epide-
miological, statistical, and clinical expertise. 

In most respects, the expertise needed for prioriti-
zation is similar to the expertise needed to evaluate 
evidence of effectiveness in other contexts, such as 
the operations of the Medicare Evidence Develop-
ment and Coverage Advisory Committee and simi-
lar bodies.  In these settings, much of the relevant 
information is assembled and analyzed by outside 
experts and staff, then further scrutinized and dis-
cussed by a committee.  

The characteristics of the committee matter greatly 
because implementation of a value-of-research ap-
proach cannot be simply formulaic.  Many of the 
figures used in such an analysis are subjective esti-
mates rather than readily measured values.  Broad 
expertise is needed to ensure that all aspects of the 
problem are considered.  This means the ability to 
determine whether the interventions are well-de-
fined, whether they represent the full range of rel-
evant alternatives, whether the patient populations 
are appropriately defined.  Furthermore, the group 
must determine whether feasible study designs will 
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lead to answers to the questions that motivate the 
research.

The composition of the group making the priori-
tization decisions would therefore ideally be di-
verse enough to include people who, even if they 
lack expertise in specific areas, are capable of in-
terpreting expert testimony and evidence presented 
to them.  Furthermore, group members should be 
able to understand the needs of health care provid-
ers and especially patients and their families.  Thus 
it is common to specify that committees with simi-
lar health care decision-making authority include 
clinicians from various specialties, methodologi-
cal experts, consumers, and health plan and health 
product (drug and device) industry representatives. 
It is critical that government agencies responsible 
for producing, using, or disseminating the results of 
comparative effectiveness research also have input 
into prioritization. 

With such broad representation, it is inevitable that 
conflicts of interest will arise.  As is now widely rec-
ognized, financial interests are not the only sources 
of conflict that matter.   An individual who has pub-
licly stated a position on a topic under consideration 
may bring deep insight into the prioritization pro-
cess, but by virtue of having reached a conclusion 
beforehand, can no longer be considered entirely 
impartial.   It is not always obvious at what point a 
known point of view becomes an intellectual conflict 
of interest, nor does an individual’s past statements 
always mean that he or she is unable to change views 
when new evidence is presented.  Policies for ad-
dressing such conflicts are evolving, in part due to 
high-profile cases in which individuals were alleged 
to have failed to disclose, or to have disclosed in-
completely, major financial interests that called into 
question the impartiality of their interpretation of 
research results. Many current policies toward con-
flict of interest in medical research share the follow-
ing characteristics:  1) all financial and intellectual 
interests that might call into question the individ-
ual’s ability to deal with the matters under study 
with impartiality must be fully disclosed before the 
members of the group are appointed; 2) the indi-

vidual should be recused from any decision-making 
process that would directly affect his or her finan-
cial or intellectual interests.  Thus, for example, a 
major shareholder in a medical device company 
should not have decision-making authority over 
any studies of that company’s products or competi-
tors; 3) general conflicts (e.g., a faculty member in 
a university that might conduct comparative effec-
tiveness research or the director of a hospital whose 
revenues might be affected by decisions made on 
the basis of comparative effectiveness studies) do 
not necessarily disqualify the individual from par-
ticipating in a prioritization process.

Resolving conflict of interest issues is a serious and 
important task, but the difficulties in doing so should 
not, in our opinion, lead to excessive restrictions on 
the composition of any entity that makes compara-
tive effectiveness research prioritization decisions.  
More complete and illuminating discussion is likely 
to occur when it includes individuals with compet-
ing conflicts of interest than when it consists solely 
of individuals free of financial or intellectual inter-
ests in the issues under discussion.  Complete dis-
closure of conflicts, however, is necessary to ensure 
that remarks can be interpreted in context and to 
lend greater credence to the deliberations.

More complete and illuminating 

discussion is likely to occur when it 

includes individuals with competing 

conflicts of interest than when it 

consists solely of individuals free of 

financial or intellectual interests in 

the issues under discussion. 
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 Procedures for Setting Priorities

The group or groups setting priorities for compara-
tive effectiveness research will be guided by general 
principles but should also follow specific proce-
dures as they make their decisions.  The procedures 
are necessary for the implementation of principles.  
Furthermore, procedures influence outcomes.  Ap-
propriate procedures can ensure transparency and 
fairness, and may enhance predictability.   We have 
already addressed the importance of convening a 
group with a breadth of expertise and interests, and 
now discuss some of the chief features of the pro-
cesses that will enable the group to carry out its 
tasks fairly, fully, and effectively.

Public Participation
Committee meetings should include ample op-
portunity for testimony from the public, including 
those with a direct interest in the interventions un-
der consideration, providers who might administer 
the interventions, representatives of patients and 
consumers, and disciplinary and methodological 
experts.  Effective incorporation of their input re-
quires adequate notice of meetings and other op-
portunities to make either oral presentations or to 
submit written comments.  In addition, public meet-
ings can promote transparency by making available 
the discussion and collection of information used 
by the priority-setting body.  Public participation 
can also help ensure the fairness of the proceed-
ings, by offering opportunity for diverse, conflict-
ing points of view to be expressed and incorporated 
into committee deliberations.  It will be important 
to balance opportunity for public participation with 
the need for timeliness.  

Implementation of Criteria for Prioritization
As noted above, the application of formal methods 
for estimating the value of research is challenging 
and unlikely to be adopted without modification 
by a deliberative body that must generate a list of 
priorities. However, the basic principles underly-
ing formal value-of-research approaches can guide 
practical efforts.

Sometimes considerations that are not incorpo-
rated into a formal value of research approach are 
important for decisions.  For example, a greater 
priority might be placed on research that addresses 
the needs of a population relatively underrepre-
sented in previous research studies.  There might 
be reason to believe, for example, that the responses 
of women and men to some cardiovascular treat-
ments differ, yet the effects of those interventions 
in women have been studied little.  Or treatments 
of conditions that disproportionately affect a racial 
or ethnic minority might have been under-studied.   
It is important to recognize these issues during pri-
oritization deliberations.

A procedure for incorporating value-of-research 
principles into prioritization decisions is shown in 
Figures 1 and 2 on the next page.6  The first of these 
figures displays a procedure for rating the benefit 
of the research, and the second a scoring scheme 
for characterizing the feasibility or cost of perform-
ing a study.  When these two factors are combined, 
this framework can guide a group to make decisions 
under conditions of imperfect and inexact informa-
tion.

The contrast between the quantitative emphasis of 
VOI techniques and more common approaches to 
prioritization of research are perhaps best illustrat-
ed by comparing the VOI to the typical approaches 
used by NIH study sections—groups of experts that 
review grant applications—in prioritizing research. 
These involve: 1) creation of grant opportunities 
either through more or less targeted requests for 
proposals, with a general emphasis historically on 
investigator-initiated proposals, 2) peer review of 
proposals, presented in a standard format, with 
an emphasis on shared criteria for review, and 3) 
prioritization of proposals based on significance, 
approach, innovation, investigators, and environ-
ment.  The format of standard applications, with 
sections in the research plan including background 
and significance, preliminary studies (often includ-
ing a discussion of the investigators prior work 

6.	 Adapted from a proposed CER prioritization approach developed by a working group of industry and academic leaders, facilitated by 
McKinsey & Company.
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Figure 1 

Assessing the expected benefit of CE research
A s s es s ing the expected benefit of C E  res earch

Is there potential for large clinical impact due 
to use or nonuse of the intervention, based on
_ The overall disease/condition and how 

prevalent and “severe” it is?
_ Potential of the intervention to impact the 

patient’s health state with disease/condition?

_ Incidence / prevalence
_ Mortality / morbidity
_ Quality of life / 

disability estimates
_ Existing study 

outcomes / evidence

C omponent

Is there potential for large cost impact due to 
use or nonuse of the intervention, based on
_ The overall economic burden of the clinical 

condition, to patient, payor, and society?
_ Cost burden of therapy: in absolute terms, or  

relative to disease/condition or comparator(s)?

_ Economic cost (of 
disease to society)

_ Expected spend on 
therapy (absolute, % 
of disease spend, % 
relative to alternatives) 

For the disease/condition, are there large 
potential consequences for a change in practice 
based on CE/HTA output, for example, either
_ Significant variability in clinical use?
_ Clear lack of evidence with respect to benefits 

and/or harms despite widespread use?

_ Variability in use or 
penetration

_ Number and relative 
complexity of 
treatment options

_ Level of evidence

Potential 
cost impact 
from therapy/ 
intervention

Variation/
lack of 
evidence

Potential 
health impact 
from therapy/ 
intervention

New  
evidence/
debate trigger

For the therapy or disease/condition, is there 
either
_ New evidence that has come to light?
_ Escalation in the debate or discussion about 

one or more therapies’ merits?

_ Activity in literature
_ Expert opinion/ 

consensus

E xample measures/ 
cons iderations

R ating 
(1-5)* Weight**Question(s )

25%

25%

40%

10%

E stimated expected benefit 
(weighted average)**

Magnitude
assessment

E vidence
assessment

* 1 =  Lowest, 2 =  Lower, 3 =  M edium , 4 =  H igher, 5 =  H ighest

** W eighted average score calculated as the sum  of com ponent ratings m ultiplied by weights l is ted

F ea s ib ility  c a n  b e r a ted  b y  s elec tin g  th e b es t - fit c a teg o r y  fr o m  th e ta b le

_ Is there a specific , w ell - d efin ed  c lin ic a l q u es tio n — including intervention, indication, population, com parators, etc.?

_ Is the c linical question ‘a n s w er a b le ’ ?  (i.e., answer above a m inim um  threshold of confidence available in a relevant tim efram e)

_ Is the answer ‘a c tio n a b le ’ ?  (i.e., answer is suffic iently valid, reliable, relevant and tim ely to perm it stakeholders to act)

_ W hat research activ ities will be required to achieve this potential answer?  H ow m uch will it cost, and how long will it take ?

F ea s ib ility  a s s es s m en t m u s t a n s w er  th e fo llo w in g  q u es tio n s

Expected shift in feasibil ity  over tim e, with investm ents 

in supporting infrastructure for C E research

* A typical C ER  / technology assessm ent will always include a system atic review, and m ay well involve m ultiple studies at vario us levels of cost

** ALLH AT  8 years, ~ $150M  in 2008 dollars; Standard EPC  project ~ $250 -400k; Lancet C ABG vs. PC I study estim ated value of work $6 00 -700k

O r d er  o f 
m a g n itu d e c o s t

F ea s ib ility  r a tin g

D es c r ip tio n

R es ea r c h  ty p e 
r eq u ir ed  
(ex a m p les  o n ly )

0 (In fea s ib le)

Infeasible to obtain 
an assessm ent 
that y ields a 
suffic ient answer 
within a tim e 
horizon where the 
inform ation will s ti l l  
be relevant

_ E.g, a 4 -year 
m ultiple arm  
study is required 
but set of 
approved 
com parator 
therapies is 
l ikely to have 
changed by that 
tim e

L ik ely  tim elin e 
to  r es u lts

5 (H ig h es t)

F easible without 
generating new 
1 o or 2 o research 
data given 
existing evidence 
base

System atic 
review, m eta -
analysis only

< $0.5M

< 1 year

4 (H ig h er )

Feasible with 
existing evidence 
base plus new 
analysis of existing 
data

R etrospective study 
using existing data, 
m odeling, analysis 
of pooled clinical 
trials data

$0.5 -2M

< 1 year

3 (M ed iu m )

Feasible by 
generating new 
trials data that is 
relatively easy 
to obtain

Short tim e -
horizon trials 
(including 
pragm atic 
R C Ts), new 
registry creation

$5 -25M

1-2 years

2 (L o w er )

Feasible only with 
larger or m ore 
com plex trial(s) 

Sim ple / 
conventional R C T , 
with or without 
supporting 
observational 
studies

$50 -100M

2-5 years

‘R ea l w o r ld ’  
ex a m p le

Standard AH R Q 
EPC  project**

C ABG vs. PC I for 
m ultivessel disease, 
Lancet 2009;373**

N C D R  IC D  
registry

Typical phase 3 
trial + / - surveil lance 
program

1 (L o w es t)

Feasible only 
with com plex, 
long -duration, 
m ulticenter, or 
very resource -
costly trial(s)

M ulti -year, 
m ulti -center, 
m ultiple -arm  
random ized 
controlled trial; 
m ultiple trials

≥$100M

> 5 years

ALLH AT**

A s s es s ing the feas ibility of conducting C E  res earch

Figure 2 

Assessing the feasibility of conducting CE research
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and qualifications), and methods, and  supporting 
documents such as biographical sketches letters of 
support, budgets, etc. are aligned with this basic ap-
proach.

Although the NIH approach seems to differ sig-
nificantly from a strict value-of-research approach, 
there are several parallels. For example, the back-
ground and significance portion of a grant appli-
cation often emphasizes that the research in ques-
tion addresses a problem that is costly, imposes a 
large burden of illness, addresses a toxic interven-
tion or an alternative to a toxic intervention, and 
so on. This part of the grant application frequently 
argues that the results of the proposed study will 
reduce uncertainty about the problem of interest 
and will change decisions related to that problem.  
The possible outcomes and the potential benefits of 
the research are key aspects of a value-of-research 
calculation.  Indeed, when detailed information 
needed to calculate the expected value of research 
is missing, factors such as the overall burden of ill-
ness that are often cited in the grant applications are 
often the best information available to address this 
key consideration.

Priority-setting will ordinarily include consider-
ations of study design, which can be informed by 
a value-of-information approach.  Just as the prob-
ability of success would figure prominently in a val-
ue-of-research context, reviewers in a study section 
would assess the appropriateness of methods to the 

question being asked.  Accordingly, specific study 
methods will necessarily vary with the specific in-
tervention or clinical question under consideration.  
For example, the key uncertainty about a surgical 
treatment might be the complication rate in the 
“real-world” setting, since the surgeons and hospi-
tals performing the operation differ from those that 
participated in the published studies.  In this case, 
analysis of a registry or other observational database 
might be sufficient to address the key questions.  In 
other circumstances, a randomized trial might be 
necessary.  In still other circumstances, studies ad-
dressing more narrowly targeted questions – such as 
effects of an intervention on quality of life – might 
be needed to complement existing studies.  In the 
end, the critical question to ask is whether the re-
sults of the study would be reasonably expected to 
change the decisions made about an option, recog-
nizing that the relevant decision might simply be 
to pursue additional research.  This implies that, 
in practice, judgment will be needed to determine 
the best study design, including the sample size and 
duration of follow-up, in each situation in order to 
set comparative effectiveness research priorities.  

The priority given to a study will of course also be 
determined by how long a study might be expected 
to influence clinical decisions, which can vary great-
ly, depending on the rate at which new data is being 
generated in a field and the frequency with which 
new alternatives become available.  The priority a 
study is given might also depend on the potential 
to improve the study by revision.  The high rate at 
which NIH study sections ask for revision of pro-
posed studies as part of the process of reviewing 
grant proposals is one indication of the importance 
of considering the potential for constructive revi-
sions in prioritizing CER. A related issue is wheth-
er similar research is being performed by others, 
which directly affects what the NIH terms the de-
gree of “innovation” of a study.  Often a key ques-
tion for comparative effectiveness research studies 
will be whether the same research might be done by 
private entities, such as a pharmaceutical company 
with a private interest in studying the question.

It is crucial that its members 

be selected for their expertise, 

understanding of the goals of 

comparative effectiveness research, 

and for their judgment.



I M P L E M E N T I N G  C O M P A R AT I V E  E F F E C T I V E N E S S  R E S E A R C H :  P R I O R I T I E S ,  M E T H O D s ,  A N D  I M P A C T

	 JUNE 2009	 29

Recommendations for Setting Priorities 
for CER

Practical Consideration of Value of 
Information Principles
The principles of value of information approaches 
should be considered when approaching prioritiza-
tion decisions. Their application can be informal 
and qualitative or more formal and quantitative 
when time, the availability of data, and other prac-
tical concerns allow. Measures such as the cost or 
burden of illness and the likelihood that a research 
study might change decision making should be 
considered, as should qualitative but structured ap-
proaches such as the approach illustrated in Figures 
1 and 2.  In some instances, it might even be pos-
sible to execute formal value of information studies, 
as NICE has done.  When and how such studies 
should best be executed and what their value is in 
practice is an important area for study, but invest-
ing effort now in empirical applications of VOI that 
could be useful in informing future decisions about 
CER would provide valuable data on the potential 
of formal VOI methods to inform priorities for 
CER.

Composition of Priority-Setting Body and 
Management of Conflict of Interest
The priority-setting body, referred to here as the 
Advisory Committee on Comparative Effectiveness 
Priorities (ACCEP), will generally serve in an advi-
sory capacity to any group that has overall respon-
sibility for the comparative effectiveness research 
effort.  Despite its advisory role, ACCEP will have 
substantial influence over the scope of the compara-
tive effectiveness research effort.  Thus it is crucial 
that its members be selected for their expertise, un-
derstanding of the goals of comparative effective-
ness research, and for their judgment.  Furthermore, 
they should represent broad interests. We believe it 
is crucial for most ACCEP members to have deep 
expertise and for all members to have basic familiar-
ity with issues, such as study design and methods for 
measuring health outcomes.

Those without the relevant disciplinary skills could 

receive training through an orientation effort that 
would help expand their clinical and methodologi-
cal capabilities. Orientation activities could focus 
on learning to interpret information used to deter-
mine health benefits that could be derived from the 
study of a particular topic and to reach judgments 
about the probable costs of such studies. 

In deciding on the size of the advisory committee, 
there is a need to balance considerations of effi-
ciency and representativeness.  It is not possible to 
create a committee large enough to ensure direct 
representation of all relevant interests – such as 
every medical specialty or patient advocacy orga-
nization – nor does inclusion of a member of ev-
ery group ensure that all members of that group 
feel well-represented.  Consequently, committee 

We suggest that ACCEP consist 

of between 12 and 20 members, 

with ex officio representation of 

stakeholders from key government 

agencies (AHRQ, NIH, CMS, VA, 

FDA, DOD, and the office of the 

Secretary of HHS), along with 

methodological and clinical experts, 

and representatives of consumers, 

device and drug manufacturers, 

private health insurance plans, and 

employers.
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 membership alone is not sufficient to ensure that 
input will always be obtained from every interested 
party.  We suggest that ACCEP consist of between 
12 and 20 members, with ex officio representation 
of stakeholders from key government agencies 
(AHRQ, NIH, CMS, VA, FDA, DOD, and the of-
fice of the Secretary of HHS), along with method-
ological and clinical experts, and representatives of 
consumers, device and drug manufacturers, private 
health insurance plans, and employers.  The Medi-
care Evidence Development and Coverage Advi-
sory Committee (MEDCAC) approach can serve 
as a model.  “At-large” members of MEDCAC are 
chosen largely for methodological and clinical ex-
pertise.  This committee also features nonvoting, 
designated representatives of industry and consum-
ers.  The nonvoting members participate fully in 
the deliberations and are able to question experts 
and other members of the public who testify at 
MEDCAC meetings.  

Like any committee that provides advice about 
health care decisions and health care research, AC-
CEP must have well-defined rules for dealing with 
conflicts of interest.  As noted above, conflict of in-
terest (COI) is an area of controversy today, and 
many groups—including agencies within HHS, ac-
ademic medical centers, medical specialty societies, 
other provider groups, the Institute of Medicine, 
the Association of American Medical Colleges, 

journal editors, and Congress – are actively review-
ing COI policies.  We believe that ACCEP should 
draw upon the discussions and recommendations 
of other groups in developing a COI policy.  We 
believe that the policy, however, should reflect the 
principles described below.

First, as many groups recognize, both real and 
apparent conflicts of interest can arise not only 
from financial interests, but also from intellectual 
perspectives, fiduciary responsibilities from serv-
ing nonprofit organizations, and a host of other 
involvements that may lead to appearances that 
members approach their committee work with pre-
conceptions or points of view that call their impar-
tiality into question.  We agree that such conflicts 
are germane to work on ACCEP and that they are 
likely to be unavoidable.

A second principle is that broad and diverse points 
of view should be represented in the ACCEP.  Any 
attempt to limit ACCEP membership to individu-
als who do not have real or apparent conflicts is not 
only likely to fail, but to hinder efforts to include 
diverse points of view.  Many observers have com-
mented on the tension between the need for exper-
tise and the financial and intellectual conflicts that 
are common among members of FDA’s advisory 
committees.  Although there have been several calls 
to exclude all individuals with financial conflicts 
from such committees, any attempt to implement 
such a policy would have to address the exclusion of 
most experts in the field.  Some critics of conflict-
free policies have also noted that a committee free 
of financial conflicts would not necessarily be free 
of intellectual bias, whose consequences for deci-
sion making can be just as great.

These considerations lead us to recommend that 
the membership of ACCEP be diverse and not nec-
essarily free of conflicts, but include balanced inter-
ests.  We would expect much of the membership to 
have few if any financial conflicts and to be selected 
for broad expertise rather than for knowledge of 
a specific (clinical) area; this is likely to minimize 
the importance of conflicts even among individu-

Any attempt to limit ACCEP 

membership to individuals who do 

not have real or apparent conflicts is 

not only likely to fail, but to hinder 

efforts to include diverse points of 

view.
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als who have financial or intellectual conflicts.  As 
is typical for such bodies, individuals with direct 
conflicts in a specific area (for example, a major 
equity stake in a company whose product is likely 
to be a comparator in a topic under consideration) 
would need to be recused from voting.  Individuals 
whose conflicts are too extensive and far-reaching 
(e.g., major investors in a broad range of health care 
technologies) might not be able to serve, but such 
a policy would allow individuals with limited con-
flicts to serve.  All relevant conflicts should be fully 
disclosed; the form of disclosure and the level of de-
tail should be consistent with best practices, which 
are still evolving but should give some indication of 
whether financial conflicts are major (i.e., greater 
than a fixed value) and the nature of any intellectual 
conflicts (such as speeches or publications on issues 
affecting the priorities that are considered).  Many 
conflicts will be evident simply by making complete 
biographical information publicly available.

Procedures for Priority Setting
Because no committee can possess all of the knowl-
edge and expertise that is needed to consider the 
full range of possible comparative effectiveness re-
search topics, ACCEP will need to follow proce-
dures that ensure that there will be extensive public 
input into the priority-setting process.  Fortunately, 
there is ample precedent for such a task.  AHRQ 
has a well-developed approach for soliciting topics 
for study that can be easily modified to guide the 
operations of ACCEP.   Like other such processes, 
AHRQ’s approach goes to great effort to ensure 
that key individuals and groups with an interest in 
a general area of health care have an opportunity to 
offer suggestions and to provide comments about 
potential topics.7  AHRQ solicits the general pub-
lic and stakeholder groups for topic nominations, 
which are posted online and reviewed by program 
staff.  Indeed, throughout the evidence evaluation 
process stakeholder input is solicited, which not 
only influences topic selection but can affect the 
study design, the outcome measures used, and the 
set of comparators.

The Institute of Medicine’s Committee on Com-
parative Effectiveness Research Priorities engaged 
in a similar approach on a compressed time scale.  
The experience of the IOM committee and other 
bodies underscores the importance of staff review 
following topic solicitation.  Staff may need to edit 
or reformulate questions to make them more spe-
cific, combine similar topic nominations where ap-
propriate, and classify the topics into broader cat-
egories.  AHRQ lists 14 priority areas, for example, 
into which many topics fall.  

After this initial processing, we recommend follow-
ing these steps:

1)	Assembly of “dossiers” for each topic nomination 
by staff.  Information in the dossiers includes all 
of the characteristics that would be used to de-
termine the benefits to be derived from the in-
formation.  This would include estimates of the 
prevalence of the condition studied in various 
population groups; a description of the poten-
tial comparators; an assessment of the current 
state of knowledge; measures of the health con-
sequences of the condition; and identification 
of areas of uncertainty.  In addition, the dos-
sier would describe potential study designs and 
would include information that would be helpful 
in estimating the costs and likely outcomes of 
different study options. 

2)	Following a variant of the procedure used by the 
IOM Committee on Comparative Effectiveness 
Research Priorities, ACCEP members would 
engage in an initial prioritization ranking pro-
cedure from the universe of topics presented by 
staff.  For this step of the process, the members 
of the committee would each be given points 
(e.g., twice as many points as the number of top-
ics) which they would then allocate to the differ-
ent topics.  In the IOM procedure, the maximum 
number of points that a committee member 
could allocate to any topic was 10 percent of the 
total points available.

7.	 A description of the AHRQ process can be found at http://effectivehealthcare.ahrq.gov/aboutUs.cfm?abouttype=program#Topic.
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 3)	Following this ranking procedure, the highest 
ranked topics (perhaps 30 or 40) would be dis-
cussed in a full committee meeting in which more 
detailed information about each topic could be 
presented and discussed.  After the discussion, 
a second ranking procedure, similar to the one 
described above, would be performed.

4)	After the second round of the ranking exercise, 
there would be a portfolio balancing step in 
which the top ranked priorities would be evalu-
ated for coverage of key issues (such as suitability 
in under-represented populations) and for costs, 
and the committee could vote to reorder the 
choices to reflect these considerations.  

There should be opportunities for public input dur-
ing multiple steps of the process.  We would sug-
gest that written input be solicited before the initial 
ranking vote, and that there be opportunities for 
public participation in the meetings at subsequent 
stages of the process.

Infrastructure and Methodology
The priority setting process is highly dependent 
upon decisions made about infrastructure support 
and methodological developments.  The principles 
guiding prioritization include assessment of both 
the benefits and the costs of each study.  These costs 
and benefits, in turn, depend greatly upon the com-
parative effectiveness research infrastructure and 
the methodologies that are employed.  For example, 

We believe that discussion of 

investment in methodological 

research and in infrastructure 

should be part of the priority-setting 

process. 

the costs of performing many kids of comparative 
effectiveness research studies will be greatly de-
creased if the federal government invests heavily in 
the dissemination of electronic health records and 
their linkage into a distributed data network that 
can be used to support comparative effectiveness 
research.  Not only could such data be used to con-
struct virtual registries of patients treated with par-
ticular surgical procedures or drugs, but the health 
records could be used to reduce the costs of carrying 
out traditional randomized trials or “cluster-ran-
domized trials,” in which hospitals or regions could 
serve as the units that are randomized. Similarly, 
methodological advances could make it possible to 
draw conclusions from observational studies that 
are more robust and can be more easily generalized 
than has been possible in the past. 

We believe that discussion of investment in meth-
odological research and in infrastructure should be 
part of the priority-setting process.  It may be bet-
ter, for example, to defer a comparative effective-
ness study of a specific technology until a linked 
database can be created that would dramatically 
reduce the cost of carrying out the study.  Similarly, 
investments in methodology development could 
pay off quickly enough to lead to a shift in the pri-
orities assigned to different topics, so the study of 
one topic that would otherwise rank highly would 
be deferred until key methodological questions are 
resolved.

Keeping Comparative Effectiveness Research 
Timely
Because medicine is characterized by rapid change 
and ongoing production of new technologies and 
new information, it is crucial to ensure that com-
parative effectiveness research not only delivers 
information in a timely manner but is updated fre-
quently to incorporate new information promptly.  
We believe that prioritization, therefore, should be 
carried out at least semi-annually, and that high pri-
ority topics should be updated frequently.  For ex-
ample, if comparative effectiveness research funds 
are allocated to a large trial of alternative treat-
ments for localized prostate cancer, there should be 
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ongoing evaluation of new information relevant to 
this topic coming from other sources.  For compar-
ative effectiveness research that consists primarily 
of evidence reviews, it will be particularly important 
to update the reviews on an ongoing basis, rapidly 
incorporating the results of new studies.

Conclusion

A value-of-research framework is often implicit in 
the ways that research prioritization decisions are 
made, even though the formal framework is rarely 
used in practical decision- making.  The framework 
provides a set of questions that should always be 
answered as part of a priority-setting effort, even 
when reliable estimates of key parameters of value 
of research calculations, such as the degree to which 
the distribution of net effect sizes will change with 
the research, are unavailable.

A broad group representing diverse areas of ex-
pertise and interests is best positioned to make 
prioritization decisions; the group must be closely 
coordinated with the relevant federal agencies and 
with the potential users of the information.  The 
procedures it uses to make prioritization decisions 
should be open, transparent, and incorporate com-
ments and other information from the public.

We believe that prioritization, 

therefore, should be carried out at 

least semi-annually, and that high 

priority topics should be updated 

frequently.  
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Introduction

Effective CER will require new research meth-
ods for reaching conclusions about the ben-
efits, risks, and costs of actual medical practic-

es, and a much better data infrastructure to provide 
the foundation for this evidence.  Achieving these 
technical objectives requires addressing the follow-
ing issues in the design and implementation of CER 
studies:

•	 Meaningfully involve patients, consumers, clini-
cians, payers, policy makers and other relevant 
decision makers in key phases of CER study 
development and implementation

•	 Develop methodological guidance or “best 
practices” for the design of CER studies that  
reflects decision maker needs and balance  
internal validity with feasibility and timeliness

•	 Improve research infrastructure to enhance the 
validity and efficiency of CER studies

Strategies to Improve Comparative Effectiveness Research 
Methods and Data Infrastructure

Sean R. Tunis, MD, MSc

The approach to addressing each of these issues is 
informed by the understanding that the primary 
purpose of CER is to help health care decision 
makers – patients, consumers, clinicians, payers and 
policy-makers – make informed clinical and health 
policy decisions.  An important corollary of this ob-
servation is that, in order to be useful for decision-
making, the evidence generated through CER must 
be valid, relevant, timely, feasible and actionable.  In 
order to balance all of those considerations, it will 
be necessary to go beyond the current approaches 
to conducting clinical and health services research; 
this research should not be designed and imple-
mented within the traditional research community 
alone. The primacy of the needs of health care de-
cision makers at multiple levels has important im-
plications for collaboration, research methods, and 
infrastructure needed for CER.  

Comparative effectiveness research can be per-
formed using a broad range of established and 
emerging methods, which generally fall into five 
major categories, as shown in table 1, next page:
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 Table 1

Categories of methods for CER

•	� Systematic reviews of existing research, including 
meta-analysis

•	� Decision modeling, with or without cost 
information

•	� Retrospective analysis of existing clinical or 
administrative data, including natural experiments 

•	� Prospective non-experimental studies, including 
registries, which observe patterns of care and 
outcomes, but do not assign patients to specific 
study groups

•	� Experimental studies, including randomized 
clinical trials (RCTs), in which patients or groups of 
patients are assigned to alternative treatments, 
practices, or policies

Ultimately, the ability to produce CER information 
of sufficient rigor, quantity, and relevance will de-
pend on using the right data and methods, for the 
right question, at the right time.  The focus of this 
paper is on improving methods and infrastructure 
for primary comparative effectiveness research, or 
the lower three categories in Table 1.  Experimental 
studies will continue to be a crucial source of CER 
information, and for those questions that are best 
addressed with these methods, it is critically impor-
tant to develop study designs and infrastructure that 
will generate credible and relevant information, as 
quickly and inexpensively as possible.  Non-experi-
mental approaches are also a useful tool for CER, 
and will become increasingly important as such 

methods continue to be refined. There have been 
important advances in methods that improve the 
validity of analyses of non-experimental data, con-
siderable progress in the design and use of clinical 
registries, and significant technical advances (and 
increased funding) that will exponentially increase 
the availability of encounter-generated data (claims 
and electronic medical records).1,2,3  

Some methodological, infrastructure, and policy 
challenges associated with non-experimental stud-
ies would benefit from more extensive analysis than 
is provided here.  This paper also does not address 
the synthesis of existing research, including system-
atic reviews and decision modeling.  A recent report 
from the Institute of Medicine (IOM) offers many 
important insights and recommendations for im-
proving the quality and utility of systematic reviews 
and clinical guidelines.4

II. Meaningful Involvement of Decision 
Makers

Perhaps the most significant and common failure 
of much of the clinical and health services research 
done in the past—and a major explanation for the 
extensive gaps in knowledge about health care in-
terventions—is the lack of sustained, meaningful 
engagement of health care decision makers in the 
design and implementation phases of CER studies.5  
To fulfill the objectives of CER, new strategies will 
be required to support highly diverse, multi-dis-
ciplinary collaborative working groups for CER 
projects. 

1.	 Schneeweiss S, Seeger JD, Landon J, Walker AM. Aprotinin during coronary-artery bypass grafting and risk of death. NEJM. 2008;358:771-
83; Schneeweiss S, Solomon DH, Wang PS, Brookhart MA. Simultaneous assessment of short-term gastrointestinal benefits and cardio-
vascular risks of selective COX-2 inhibitors and non-selective NSAIDs: an instrumental variable analysis. Arthritis Rheum. 2006;54:3390-
8.

2.	 Schneeweiss S, Seeger JD, Landon J, Walker AM. Aprotinin during coronary-artery bypass grafting and risk of death. NEJM. 2008;358:771-
83; Schneeweiss S, Solomon DH, Wang PS, Brookhart MA. Simultaneous assessment of short-term gastrointestinal benefits and cardio-
vascular risks of selective COX-2 inhibitors and non-selective NSAIDs: an instrumental variable analysis. Arthritis Rheum. 2006;54:3390-
8.

3.	 Institute of Medicine.  The Learning Healthcare System: Workshop Summary. Washington, DC: The National Academies Press. April 2, 
2007.

4.	 Institute of Medicine. Learning What Works Best: The Nation’s Need for Evidence on Comparative Effectiveness in Health Care. Na-
tional Academies. September 2007. http://www.iom.edu/Object.File/Master/57/393/Comparative%20Effectiveness%20White%20Pape
r%20(F).pdf. Accessed 1 July 2008.

5.	 Tunis SR.  A Clinical Research Strategy for Shared Decision Making.  Health Affairs. 2005; 24(1): 180-184.
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Recommendation 1:  
The Agency for Health Care Research 
and Quality (AHRQ) should conduct a 
systematic assessment of best practices 
for effective engagement of decision 
makers during various stages of 
clinical and health services research, 
including in priority-setting, protocol 
development, study implementation 
and dissemination.  

Recommendation 2:  
As a condition of receiving federal 
funding for any CER study, the 
investigators must form a stakeholder 
advisory committee comprised of at 
least five individuals who represent 
groups directly affected by the research, 
and whose specific functions should be 
determined based on the findings of 
the review in Recommendation 1.  

Among the elements of the CER process that will 
require effective dialogue and consensus are:  

•	 Selecting and prioritizing important research 
questions

•	 Refining research hypotheses and arriving at 
the specific questions to be addressed

•	 Feedback on specific elements of draft study 
protocols, including patient inclusion criteria, 
outcomes of interest, and methods. This will 
include advice on how to ensure that important 
patient subgroups are analyzed.

•	 Techniques to enhance enrollment of patients 
and clinical investigators in the trials

•	 Use and protection of patient-level information 
in administrative and clinical databases when 
used for research 

•	 Strategies for effective dissemination of the 
results

Categories of participants to be included in these 
CER working groups include:

•	 Patients and consumers (representative of the 
general public)

•	 Practicing clinicians
•	 Medical professional organizations
•	 Evidence review groups (The Cochrane Col-

laboration, AHRQ’s Evidence-based Practice 
Centers)

•	 Federal Agencies (AHRQ, NIH, FDA, Centers 
for Disease Control and Prevention, Veterans 
Affairs, Department of Defense)

•	 Public and private payers/purchasers (CMS, 
Medicaid, VA, Wellpoint, Blue Cross and Blue 
Shield health plans, employers)

•	 Life sciences industry (drugs, devices, other 
products and services)

•	 Representatives of a study’s research team

It will be particularly important to fully under-
stand and incorporate the perspectives of patients 
and consumers in the clinically and technically 
complex discussions that take place with respect 
to the design of health research.  Therefore, it will 
be necessary to conduct careful analysis of existing 
models of collaborative clinical and health services 
research in order to identify best practices and les-
sons learned, resulting in a template for successful 
approaches that could be adopted for all CER proj-
ects.  Some insights for effectively engaging patients 
and consumers can be gleaned from the work of the 
National Breast Cancer Coalition, the HIV/AIDS 
community, the Juvenile Diabetes Research Foun-
dation, Consumers United for Evidence-based 
Medicine, and the Citizens Council of the National 
Institute of Health and Clinical Excellence.6

There does not appear to be any published sys-
tematic assessment of the best practices identified 
by these organizations with respect to the engage-
ment of patients and consumers, nor is there much 
literature on techniques for effectively engaging 

6.	 United States Cochrane Center. Consumers United for Evidence-based Healthcare (CUE). http://apps1.jhsph.edu/cochrane/uscccc.htm. 
Accessed May 25, 2009.
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 other types of decision makers in clinical or health 
services research, so further work on these issues 
would be extremely helpful.  Even in the absence 
of fully developed functional models for collabora-
tions, all CER projects should be able to clearly de-
scribe the mechanisms that are used to ensure that 
relevant expert, stakeholder, and decision maker 
perspectives are adequately considered in the de-
sign, implementation and dissemination of their 
work.  CER stakeholder advisory committees are 
one mechanism to accomplish this objective. 

Members of the advisory committee should be de-
termined based on the specific health intervention 
under study and should include representatives of 
those groups most directly affected by the results.  
For a decision regarding initial treatment of pros-
tate cancer, for example, the advisory committee 
might include a representative from a prostate can-
cer patient advocacy group, a prostate cancer sur-
vivor, a representative from a professional society 
of urologists, the medical director from a private 
health plan, and the author of a recent review on the 
clinical effectiveness of existing strategies.  Mem-
bers of the advisory committee are not members 
of the investigator team, but the committee’s rec-
ommendations on each phase of the study outlined 
above should be documented by the investigators in 
all study reports and publications.

III. Developing Evidentiary Guidance for 
CER

Limitations of the traditional hierarchy of 
evidence
A crucial requirement of effective CER will be to 
employ the best possible analytic methods and data 
in studies of clinical and health policy questions.  
Historically, the best possible evidence has come 
from randomized clinical trials, which sit atop a 
“hierarchy of evidence.”  Expert opinion is the least 
desirable source of evidence in the hierarchy, and 

non-randomized – or observational – studies are in 
the middle.  With the emergence of new questions, 
new data sources, and improvements on method-
ologies, this hierarchy is coming into question as a 
hard and fast rule for conducting research.  Indeed, 
one of the major limitations of past efforts to gener-
ate evidence about “what works in health care” was 
the application of an inadequate range of analytic 
tools and insufficient attention to ensuring that 
the research process began with defining questions 
from the perspective of (and with the involvement 
of) the decision makers who would eventually be 
using the study results.  

The decade-long struggle of public and private 
payers, both in the U.S. and abroad, to make evi-
dence-based policy decisions on the use molecular 
imaging (primarily FDG-PET scanning) in oncol-
ogy exemplifies the problems resulting from the 
absence of a well-defined and broadly accepted 
evidentiary framework for conducting CER. PET 
scans produce images that reflect the metabolic ac-
tivity of internal structures, and because many can-
cers are highly active metabolically, there has been 
great enthusiasm for use of this technology in man-
aging patients with cancer.  Despite the publication 
of hundreds of clinical studies on various diagnostic 
uses of PET, systematic reviews continue to observe 
that the available evidence of clinical utility is lim-
ited or poor quality for many common clinical uses.  
Over the past several years, Medicare has provided 
coverage for tens of thousands of PET scans in the 
context of a national PET registry intended to fill 
this gap,7 but some analysts argue that such stud-
ies are of limited value in assessing the diagnostic 
value of imaging technologies.8  The government 
of Ontario has also implemented a conditional re-
imbursement program for PET scanning, devot-
ing considerable analytic and political resources to 
conducting randomized trials on the clinical utility 
of PET in the management of oncology patients.9    
More recently, the National Oncologic PET Reg-

7.	 Hillner BE, Siegel BA, Liu D, et al. Impact of Positron Emission Tomography/Computed Tomography and Positron Emission Tomog-
raphy (PET) Alone on Expected Management of Patients with Cancer: Initial Results from the National Oncologic PET Registry. J Clin 
Oncol. 2008; 26(13): 2155-2161.

8.	 Levine MN, Julian JA. Registries that show efficacy: good, but not good enough. J Clin Oncol. 2008; 26(33):5335-5343.
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9.	 Ontario PET Steering Committee. PET Scan Primer: A Guide to the implementation of positron emission tomography in Ontario. 
Ministry of Health and Long-Term Care. August 31, 2008. http://www.health.gov.on.ca/english/providers/program/ohip/outofcountry/
pdf/pet_scan_primer.pdf. Accessed May 25, 2009.

10.	Center for Medicare and Medicaid Services. Decision Memo for Positron Emission Tomography (FDG) for Solid Tumors (CAG-00181R). 
April 3, 2009. http://www.cms.hhs.gov/mcd/viewdecisionmemo.asp?from2=viewdecisionmemo.asp&id=218&. Accessed 10 May 2009.

11.	Rawlins M. Harveian Oration: on the evidence for decisions about the use of therapeutic interventions. The Lancet. December 2008; 372 
(9656): 2152-2162.

istry (NOPR) has been modified to include linkages 
to Medicare claims data with the intent of moni-
toring longitudinal outcomes, though questions re-
main about the validity and credibility of evidence 
generated through that approach.10

All of this work is taking place in the absence of any 
shared understanding among researchers, decision 
makers, and other stakeholders about what stan-
dard should be applied to evidence of the clinical 
utility of FDG-PET for management of oncology 
patients.  Some continue to advocate for RCTs, and 
others for more sophisticated registries.  Strongly 
divergent views exist about whether it is reasonable 
to expect compelling, direct evidence that diagnos-
tic technology improves patients’ health outcomes, 
while others note that the absence of such informa-
tion makes it impossible to determine whether im-
aging is justifiable.  If measuring health outcomes is 
necessary, can one reliably derive such information 
from Medicare or other claims data?  Further, even 
with outcomes information, in the absence of large 
randomized studies, can the impact of this diagnos-
tic technology on outcomes be elucidated? Until 
there is some clarity on what type of evidence will 
be acceptable to various decision makers, it seems 
unlikely that additional CER studies in this area 
would make an impact on physician practice pat-
terns. 

The lack of a well-defined evidentiary framework 
to guide the design of CER studies is equally prob-
lematic in other important clinical areas, including 
cardiac imaging, genetic testing, radiation therapy 
for cancer, treatments for chronic wounds, com-
plementary and alternative medicine, and disease 
management programs.  In each of these areas, in-
tense debate exists about which methods will yield 
evidence that is credible and relevant for decision 
makers.  For the most part, there has been limited 
systematic effort to reconcile or align the compet-

ing views on what constitutes acceptable CER evi-
dence, and research activity therefore is guided to 
some degree by what is possible, rather than what is 
most desirable.  Indeed, there is little hope of using 
CER to improve patient outcomes or the value of 
health care with CER until there is a clearly articu-
lated consensus on what methodologies and data 
sources will yield evidence upon which decisions 
should be made.  

Principles of an evidentiary framework 
for CER

1. Traditional “hierarchies of evidence” are 
overly simplistic and should not necessarily 
guide the implementation of CER.
The need to think more broadly about the widely 
used hierarchy of evidence was described in detail 
in a recent paper by Sir Michael Rawlins, Chairman 
of the National Institute of Health and Clinical Ex-
cellence (NICE) in the United Kingdom.11

For the most part, there has been 

limited systematic effort to reconcile 

or align the competing views on 

what constitutes acceptable CER 

evidence, and research activity 

therefore is guided to some degree 

by what is possible, rather than 

what is most desirable.
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 	� “Hierarchies of evidence should be replaced by ac-
cepting—indeed embracing—a diversity of ap-
proaches. This is not a plea to abandon RCTs and 
replace them with observational studies. Nor is it a 
claim that the Bayesian approaches to the design and 
analysis of experimental and non-experimental data 
should supplant all other statistical methods. Rather, 
it is a plea to investigators to continue to develop and 
improve their methods; to decision makers to avoid 
adopting entrenched positions about the nature of 
evidence; and for both to accept that the interpreta-
tion of evidence requires judgment.”

Rawlins correctly points to the need for a more cog-
nitive approach to evidence-based policy making, 
and his comments mark a broader shift in think-
ing that recognizes the importance of both experi-
mental and non-experimental methods in CER.  
Because knowing that an intervention works under 
ideal circumstances (efficacy) is necessary but not 
sufficient for evaluating what is appropriate for 
patients in real-world practice settings, answering 
CER questions will require a more nuanced ap-
proach to the generation and appraisal of evidence 
than is reflected in the widely used linear evidence 
hierarchy.12

2. A range of methods are important in 
CER

All five categories of methods in Table 1 have an 
important role in comparative effectiveness re-
search.   Many questions in health care, particularly 
regarding strategies for delivering care, can be ad-
equately addressed with methods other than RCTs, 
and perhaps the most critical challenge related to 
the methodology of CER will be to reframe the de-
bate from arguments about the inherent superior-
ity of one method over another (the standard linear 
evidence hierarchy) to a more productive dialogue 
about applying the most appropriate method with 
a high degree of skill to important questions, and 
within the right timeframe. 

An increasingly important adjunct to RCTs in the 
context of CER will be data collected during the de-
livery of and payment for health care.  There have 
been important advances in methods that improve 
the validity of analyses of non-experimental data,13 
considerable progress in the design and use of clini-
cal registries,14 and significant technical advances 
and funding that will exponentially increase the 
availability of encounter-generated data (claims and 

Many CER questions will not be 

adequately addressed by analyzing 

routinely collected data from 

large administrative databases or 

electronic medical records, given 

the widely recognized challenges of 

making valid comparisons between 

alternative strategies for managing 

health conditions, without being 

able to confidently account for 

unmeasured differences between 

comparison groups.    

12.	Atkins, D. Creating and Synthesizing Evidence with Decision makers in Mind, Integrating evidence from clinical trials and other study 
designs, medical Care, Volume 45, Number 10 Suppl 2, October 2007.

13.	Schneeweiss S, Seeger JD, Landon J, Walker AM. Aprotinin during coronary-artery bypass grafting and risk of death. NEJM. 2008;358:771-
83; Schneeweiss S, Solomon DH, Wang PS, Brookhart MA. Simultaneous assessment of short-term gastrointestinal benefits and cardio
vascular risks of selective COX-2 inhibitors and non-selective NSAIDs: an instrumental variable analysis. Arthritis Rheum. 2006;54:3390-8.

14.	Gliklich RE, Dreyer NA, eds. Registries for Evaluating Patient Outcomes: A User’s Guide. Prepared by Outcome DEcIDE Center. AHRQ 
Publication No. 07-EHC001-1. Rockville, MD: AHRQ. April 2007.
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electronic medical records).15  As methods and data 
repositories continue to develop, non-experimen-
tal CER is likely to increase in importance.  How-
ever, many important CER questions seek to detect 
relatively small but clinically important differences 
in treatment effects, and such questions may be less 
reliably answered with existing non-experimental 
methods.   

While there are legitimate concerns about the gen-
eralizability and cost of RCTs, particularly those 
performed for regulatory approval, this has been 
interpreted by some to suggest that non-experi-
mental methods will be the primary approach used 
for comparative effectiveness research.  This per-
spective fails to recognize the techniques available 
to improve the applicability, generalizability, and ef-
ficiency of experimental methods, a topic discussed 
in greater detail below.  In fact, many CER ques-
tions will not be adequately addressed by analyzing 
routinely collected data from large administrative 
databases or electronic medical records, given the 
widely recognized challenges of making valid com-
parisons between alternative strategies for manag-
ing health conditions, without being able to confi-
dently account for unmeasured differences between 
comparison groups.16 Furthermore, existing data-
bases used for non-experimental studies may not 
include important data elements, such as primary 
and secondary health outcomes. Finally, while many 
decisions that will apply CER information will 
benefit from information generated by non-experi-
mental studies, some clinical and policy decisions 
will require experimental evidence because of the 
potential to do harm by widely applying potentially 
incorrect findings from non-experimental studies. 

A well-known example of this is the widespread 
use of hormone replacement therapy based on nu-
merous, large, and consistent epidemiologic stud-
ies showing dramatic reductions in heart disease in 
women taking these medications.  Subsequent clini-

cal trials did not demonstrate cardiac benefits, but 
many women were likely harmed by following the 
unequivocal clinical and policy recommendations 
resulting from overconfidence in the size and con-
sistence of the non-experimental research on this 
topic.17  A common misconception is that a high 
volume of data (available from large databases) will 
allow researchers to identify and adjust for prob-
lems in the quality of that data, thereby deriving 
accurate conclusions, yet this adjustment is only 
sometimes possible.  Therefore, a learning health 
care system will need more randomized controlled 
trials—relying on more efficient, larger, simpler, 
and pragmatic designs—and also a greater variety 
of other experimental and non-experimental meth-
ods.  For example, “cluster randomization” of com-
parable groups of patients to alternative policies 
(e.g. formularies with different preferred drugs) 
may be more feasible than patient-level random-
ization to drugs, and may also provide more direct 
evidence on the comparative effectiveness of differ-
ent formulary designs.

A learning health care system will 

need more randomized controlled 

trials—relying on more efficient, 

larger, simpler, and pragmatic 

designs—and also a greater variety 

of other experimental and non-

experimental methods.  

15.	IOM. The Learning Health Care System.  2007
16.	Califf RM. Issues facing clinical trials of the future. Journal of Internal Medicine. 2003; 254:426-433.
17.	Hormone Therapy Woes. The New York Times. July 11, 2002. http://www.nytimes.com/2002/07/11/opinion/hormone-therapy-woes.

html?scp=3&sq=hormone%20replacement%20therapy%20saga&st=cse&pagewanted=print. Accessed May 25, 2009.
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 3. The right approach to a given CER 
study depends on the circumstances.

Without a definitive framework to guide selec-
tion from a number of potential methods and data 
sources, how should CER studies be designed?  

A number of contextual considerations should be 
used to guide the choice of research methods for 
a given CER question.   These include the specific 
decision to which the evidence will be applied (and 
consequences of making the wrong choice), the 
nature of the intervention under study, the status 
of current evidence on the topic, and the time and 
resources required for alternative approaches. 

Studies that are faster, less costly, and more gen-
eralizable will often be acceptable as long as there 
is room for error in the decision-making process.  
Where there is less tolerance for error, experimen-
tal research will still be necessary, and new design 
techniques and implementation strategies will be 
required to make this research less resource-inten-
sive and more broadly applicable.  While the choice 
of CER methods should not be based in large part 
on the skills and preferences of a particular inves-
tigator, it is also important that investigators have 
expertise in the study methods they use.  

IV.  Selection and Improvement of CER 
Methods

Consistent with the principles above, two forms of 
guidance to CER investigators are needed, in ad-
dition to continued investment in methodological 
research to enhance CER methods.  This method-
ological guidance and innovation will enable the 
CER community to design studies that are accu-
rately targeted to produce the information needed 
by patients, consumers, clinicians, payers and policy 
makers.  If done through effective multi-disciplin-
ary consultation, the study design recommenda-
tions will reflect collective judgments about the 
inevitable trade-offs between internal validity, fea-
sibility, timeliness, and generalizability.

Recommendation 3:  
At least 10 percent of funds allocated 
to CER in the next 10 years should be 
directed to the Secretary of HHS for use 
in the development of methodological 
guidance and innovation.  Funded 
programs should address the needs for:

•	 Objective reviews of the strengths and limita-
tions of alternative methods for CER, including 
examples of their implementation and identifica-
tion of categories of CER topics for which each 
is potentially appropriate.  The Institute of Med-
icine, AHRQ or another organization capable 
of convening a broad range of methodologists, 
clinicians and other stakeholders should develop 
a “translation table” linking CER methods to 
specific types of research questions, as illustrated 
in the preliminary table presented above.  This 
should build on existing work on methodologi-
cal and reporting standards for each of the major 
CER methods.  Once this is developed, all pro-
posals for federal funding of CER should refer to 
this framework when describing the rationale for 
the methods proposed for their work.

•	 Guidance documents for the consideration and 
selection of methods and data sources for specific 
priority CER topics.  As lists of priorities for CER 
research are produced by the Institute of Medi-
cine and others, a process should be developed to 
identify appropriate research methods for each 
high-priority research question.   This process 
would include methodologists and content ex-
perts, and would carefully consider the pros and 
cons of different CER methods, then make spe-
cific recommendations for study designs neces-
sary to answer these questions.  These general 
design recommendations would be included in 
the government requests for proposals.   The in-
vestigators who submit proposals would be free 
to propose any study design but would be ex-
pected to provide a rationale for deviating from 
the recommendations of the expert workgroup.
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•	 Continued research and innovation to develop 
improved methods for experimental and non-
experimental CER.  AHRQ should develop and 
update annually a list of priority needs for re-
search and development on the methods of CER, 
and award competitive grants for these studies.

Matching CER research questions to 
appropriate CER methods

One approach to matching CER methods to ap-
propriate research questions involves a systematic 
assessment of the range of existing CER methods, 
accompanied by careful consideration of the types 
of research questions that these methods are partic-
ularly well-suited to address.  This analysis should 
be applied to the entire portfolio of CER methods, 
including systematic reviews, decision modeling, 
retrospective analysis, non-experimental studies 
and experimental studies.

Each CER method offers a potentially useful ap-
proach to generating CER evidence for decision-
making.  Since most methods that will be common-
ly used for CER – including methods that involve 
randomization – will raise some concern that they 
are not as methodologically robust as traditional 
RCTs, special attention will be necessary to ensure 
that the methods used will stand up to the level of 
scrutiny that is inevitable if these studies are going 
to inform important clinical and health policy deci-
sions. It will therefore be useful to have a framework 
that articulates how to select an appropriate study 
design for specific types of CER questions as well 
as best practices for those study methods to help 
facilitate credibility and timeliness in CER. 

A number of organizations have developed con-
sensus reporting guidelines for various types of 
clinical and health services research (CONSORT, 
MOOSE, GRACE, etc.), and considerable work has 
been done to describe best practices in the conduct 
of most of the major methods for CER.18  These 
activities have been extremely valuable in improv-

ing the quality and consistency of such research.  
In addition to having standards for high-quality 
design, conduct and reporting of CER, there will 
also need to be a well-defined process for devel-
oping consensus about the appropriate use of each 
of those methods in addressing specified types of 
CER questions.  This consensus must include both 
methodologists and decision makers, since it is not 
simply a function of the quality of the research but 
also the adequacy of that research to inform clinical 
and policy decisions. 

Eventually, it will be useful to be able to complete a 
“translation table” similar to the basic draft below, 
which includes a few proposed uses for some cat-
egories of CER studies.   This initial draft table was 
developed based on some preliminary work done 
by several members of an informal workgroup of 
methodologists known as the CER Innovation Col-
laborative (CER-IC) convened by the Institute of 
Medicine’s Evidence-Based Medicine Roundtable.  

The table represents some initial thoughts only, and 
a thorough structured process involving experts fa-
miliar with each type of method will be required to 
provide useful methodological guidance to the CER 
community.  It is presented here in this preliminary 
form for illustrative purposes only, mainly to high-
light the fact that CER methods must be carefully 
chosen for each CER question, since these methods 
have inherent properties that render them more or 
less well-suited to specific circumstances.   Apply-
ing the wrong method to an important question is 
likely to produce results that are not sufficiently 
credible, relevant and timely, wasting resources.

18.	EQUATOR Network. http://www.equator-network.org/. Accessed May 25, 2009.
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 Table 2

CER methods with examples matched to potential research questions

A
d

va
n

ta
g

es

B
ec

au
se

 t
h

es
e 

tr
ia

ls
 a

re
 d

es
ig

n
ed

 t
o

 m
ee

t 
th

e 
n

ee
d

s 
o

f 
d

ec
is

io
n

 m
ak

er
s,

 t
h

e 
re

su
lt

s 
te

n
d

 t
o

 b
e 

m
o

re
 g

en
er

al
iz

ab
le

, t
h

e 
o

u
tc

o
m

es
 a

re
 u

se
fu

l t
o

 
p

at
ie

n
ts

 a
n

d
 p

h
ys

ic
ia

n
s 

m
ak

in
g

 t
o

u
g

h
 c

lin
ic

al
 

ch
o

ic
es

, a
n

d
 t

h
e 

tr
ia

l m
ai

n
ta

in
s 

al
l o

r 
m

u
ch

 o
f 

th
e 

sc
ie

n
ti

fi
c 

ri
g

o
r 

o
f 

tr
ad

it
io

n
al

 R
C

Ts
.  

Th
is

 a
p

p
ro

ac
h

 is
 id

ea
l f

o
r 

co
m

p
ar

in
g

 a
lt

er
n

at
iv

e,
 

es
ta

b
lis

h
ed

 t
h

er
ap

ie
s 

w
it

h
 t

ru
e 

eq
u

ip
o

is
e,

 
ra

th
er

 t
h

an
 n

ew
 t

h
er

ap
ie

s,
 a

n
d

 c
o

m
m

o
n

 
th

er
ap

ie
s 

ra
th

er
 t

h
an

 n
o

ve
l o

r 
h

ig
h

-p
ro

fi
le

 
th

er
ap

ie
s.

 C
lu

st
er

 R
C

Ts
 c

an
 a

ls
o

 p
ro

vi
d

e 
a 

ri
g

o
ro

u
s 

ev
al

u
at

io
n

 o
f 

th
e 

ef
fe

ct
iv

en
es

s 
o

f 
th

er
ap

ie
s 

in
 r

ea
l-

w
o

rl
d

 s
et

ti
n

g
s,

 e
sp

ec
ia

lly
 w

h
en

 
co

n
se

n
t 

b
y 

cl
u

st
er

 is
 a

cc
ep

ta
b

le
.

Th
e 

B
ay

es
ia

n
 a

p
p

ro
ac

h
 in

co
rp

o
ra

te
s 

p
ri

o
r 

in
fo

rm
at

io
n

 in
to

 t
h

e 
d

at
a 

an
al

ys
is

, w
h

ic
h

 c
an

 
le

ad
 t

o
 m

id
-c

o
u

rs
e 

m
o

d
ifi

ca
ti

o
n

s 
to

 t
h

e 
tr

ia
l 

d
es

ig
n

, a
n

d
 p

o
te

n
ti

al
ly

 a
vo

id
 t

h
e 

n
ee

d
 t

o
 s

ta
rt

 
n

ew
 s

ep
ar

at
e 

tr
ia

ls
 t

o
 r

efl
ec

t 
kn

o
w

le
d

g
e 

g
ai

n
ed

 
d

u
ri

n
g

 t
h

e 
co

u
rs

e 
o

f 
th

e 
tr

ia
l. 

Th
er

e 
is

 a
n

 e
m

p
h

as
is

 o
n

 o
p

ti
m

iz
in

g
 

ef
fe

ct
iv

en
es

s 
fo

r 
th

e 
in

d
iv

id
u

al
 r

at
h

er
 t

h
an

 f
o

r 
a 

p
o

p
u

la
ti

o
n

 o
f 

p
at

ie
n

ts
. T

h
is

 d
es

ig
n

 a
llo

w
s 

re
se

ar
ch

er
s 

to
 o

b
ta

in
 in

fo
rm

at
io

n
 o

n
 in

d
iv

id
u

al
 

tr
ea

tm
en

t 
re

sp
o

n
se

.  
Th

is
 a

p
p

ro
ac

h
 is

 u
se

fu
l 

fo
r 

ch
ro

n
ic

 c
o

n
d

it
io

n
s 

w
it

h
 r

ea
d

ily
 a

ss
es

sa
b

le
 

p
ri

m
ar

y 
th

er
ap

eu
ti

c 
ef

fe
ct

.

A
ll 

p
ar

ti
ci

p
an

ts
 a

re
 e

ve
n

tu
al

ly
 g

iv
en

 t
h

e 
p

o
te

n
ti

al
ly

 b
en

efi
ci

al
 m

ed
ic

al
 in

te
rv

en
ti

o
n

, 
w

h
ic

h
 o

ve
rc

o
m

es
 s

o
m

e 
o

f 
th

e 
et

h
ic

al
 c

o
n

ce
rn

s 
ra

is
ed

 b
y 

tr
ad

it
io

n
al

 R
C

Ts
, w

h
ile

 m
ai

n
ta

in
in

g
 

a 
co

n
tr

o
l g

ro
u

p
.  

Th
is

 a
p

p
ro

ac
h

 m
ay

 b
e 

p
ar

ti
cu

la
rl

y 
u

se
fu

l f
o

r 
C

ER
 w

h
en

 a
p

p
lie

d
 t

o
 

cl
u

st
er

 R
C

Ts
.

Pr
ag

m
at

ic
 

cl
in

ic
al

 t
ri

al
s

C
lu

st
er

 R
C

Ts

B
ay

es
ia

n
 /

 
A

d
ap

ti
ve

 
tr

ia
ls

N
-o

f-
1 

tr
ia

ls

D
el

ay
ed

-
d

es
ig

n
 o

r 
“a

d
va

n
ce

 
co

ve
ra

g
e”

 
tr

ia
ls

D
es

cr
ip

ti
o

n

Th
es

e 
R

C
Ts

 a
re

 d
es

ig
n

ed
 t

o
 d

em
o

n
st

ra
te

 h
o

w
 a

 
m

ed
ic

al
 in

te
rv

en
ti

o
n

 w
o

rk
s 

in
 a

 t
yp

ic
al

, r
ea

l-
w

o
rl

d
 

se
tt

in
g

. F
ea

tu
re

s 
o

f 
th

es
e 

tr
ia

ls
 c

an
 in

cl
u

d
e 

al
l o

r 
a 

co
m

b
in

at
io

n
 o

f 
th

e 
fo

llo
w

in
g

: r
el

ax
ed

 in
cl

u
si

o
n

/
ex

cl
u

si
o

n
 c

ri
te

ri
a,

 r
el

ax
ed

 p
ro

to
co

l, 
lo

n
g

er
 t

er
m

 
en

d
p

o
in

ts
, a

ct
iv

e 
co

m
p

ar
at

o
rs

, a
n

d
 o

u
tc

o
m

e 
m

ea
su

re
s 

o
f 

re
le

va
n

ce
 t

o
 p

at
ie

n
ts

, p
ay

er
s,

 a
n

d
 

p
h

ys
ic

ia
n

s.
19

G
ro

u
p

s 
o

f 
p

eo
p

le
 a

re
 r

an
d

o
m

iz
ed

 t
o

 a
n

 
in

te
rv

en
ti

o
n

 in
st

ea
d

 o
f 

ra
n

d
o

m
iz

in
g

 in
d

iv
id

u
al

s.
 

Th
es

e 
g

ro
u

p
s 

ca
n

 b
e,

 f
o

r 
ex

am
p

le
, c

o
m

m
u

n
it

ie
s,

 
re

g
io

n
al

 p
ay

er
s,

 p
u

rc
h

as
er

s,
 d

el
iv

er
y 

sy
st

em
s,

 
cl

in
ic

s,
 e

tc
. I

n
d

iv
id

u
al

s 
w

it
h

in
 a

 c
lu

st
er

 w
ill

 t
en

d
 t

o
 

re
se

m
b

le
 e

ac
h

 o
th

er
, w

h
ic

h
 n

ee
d

s 
to

 b
e 

ta
ke

n
 in

to
 

ac
co

u
n

t 
in

 t
h

e 
st

at
is

ti
ca

l a
n

al
ys

is
.

U
n

lik
e 

tr
ad

it
io

n
al

 R
C

Ts
, t

h
e 

B
ay

es
ia

n
 a

p
p

ro
ac

h
 

m
ak

es
 u

se
 o

f 
p

ri
o

r 
in

fo
rm

at
io

n
 o

n
 a

 m
ed

ic
al

 
in

te
rv

en
ti

o
n

 t
o

 e
st

im
at

e 
a 

p
ri

o
r 

d
is

tr
ib

u
ti

o
n

. T
h

is
 

p
ri

o
r 

in
fo

rm
at

io
n

 is
 t

h
en

 c
o

m
b

in
ed

 w
it

h
 t

ri
al

 d
at

a 
to

 c
re

at
e 

a 
p

o
st

er
io

r 
d

is
tr

ib
u

ti
o

n
. T

ri
al

 d
at

a 
ca

n
 

b
e 

an
al

yz
ed

 f
re

q
u

en
tl

y 
an

d
 c

o
m

p
ar

ed
 t

o
 t

h
e 

p
ri

o
r 

in
fo

rm
at

io
n

 t
o

 in
fo

rm
 t

h
e 

d
ir

ec
ti

o
n

 o
f 

th
e 

st
u

d
y.

N
-o

f-
1 

tr
ia

ls
 a

re
 s

in
g

le
 e

ve
n

t 
ca

se
 s

tu
d

ie
s 

to
 lo

o
k 

at
 t

h
e 

ef
fe

ct
 o

f 
an

 in
te

rv
en

ti
o

n
 in

 a
n

 in
d

iv
id

u
al

. 
G

en
er

al
ly

, t
h

er
e 

ar
e 

tw
o

 o
r 

m
o

re
 p

er
io

d
s,

 
al

te
rn

at
in

g
 w

h
en

 t
h

e 
p

ar
ti

ci
p

an
t 

re
ce

iv
es

 t
h

e 
th

er
ap

y 
an

d
 o

n
e 

w
h

er
e 

h
e 

d
o

es
 n

o
t.

 T
h

is
 a

llo
w

s 
p

h
ys

ic
ia

n
s 

to
 lo

o
k 

fo
r 

cl
in

ic
al

ly
 m

ea
n

in
g

fu
l 

d
if

fe
re

n
ce

s 
in

 o
u

tc
o

m
es

.23
 M

u
lt

ip
le

 N
-o

f-
1 

tr
ia

ls
 

ca
n

 b
e 

co
m

b
in

ed
 t

o
 e

st
im

at
e 

p
o

p
u

la
ti

o
n

 e
ff

ec
ts

M
an

y 
va

ri
at

io
n

s 
ex

is
t.

  T
h

e 
m

o
st

 c
o

m
m

o
n

 v
er

si
o

n
 

fo
r 

th
is

 d
es

ig
n

 is
 t

h
at

 p
ar

ti
ci

p
an

ts
 a

re
 r

an
d

o
m

iz
ed

 
to

 e
it

h
er

 r
ec

ei
ve

 t
h

e 
in

te
rv

en
ti

o
n

 f
ro

m
 t

h
e 

st
ar

t 
o

f 
th

e 
tr

ia
l, 

o
r 

to
 h

av
e 

th
e 

in
te

rv
en

ti
o

n
 w

it
h

h
el

d
 f

o
r 

a 
p

re
-s

p
ec

ifi
ed

 a
m

o
u

n
t 

o
f 

ti
m

e.
 B

y 
th

e 
en

d
 o

f 
th

e 
tr

ia
l, 

b
o

th
 s

tu
d

y 
g

ro
u

p
s 

h
av

e 
re

ce
iv

ed
 t

h
e 

st
u

d
y 

in
te

rv
en

ti
o

n
.25

Ex
am

p
le

A
re

 n
ew

er
 t

yp
es

 o
f 

an
ti

h
yp

er
te

n
si

ve
 a

g
en

ts
, 

w
h

ic
h

 a
re

 c
u

rr
en

tl
y 

m
o

re
 c

o
st

ly
 t

o
 p

u
rc

h
as

e 
o

n
 a

ve
ra

g
e,

 a
s 

g
o

o
d

 o
r 

b
et

te
r 

th
an

 d
iu

re
ti

cs
 

in
 r

ed
u

ci
n

g
 c

o
ro

n
ar

y 
h

ea
rt

 d
is

ea
se

 in
ci

d
en

ce
 

an
d

 p
ro

g
re

ss
io

n
?20

 T
h

e 
A

LL
H

A
T 

st
u

d
y 

u
se

d
 

p
at

ie
n

t 
re

le
va

n
t 

o
u

tc
o

m
es

, h
ad

 m
in

im
al

 
in

cl
u

si
o

n
 c

ri
te

ri
a,

 a
n

d
 t

h
er

e 
w

as
 s

o
m

e 
fl

ex
ib

ili
ty

 in
 t

h
e 

d
o

si
n

g
 o

f 
th

e 
th

er
ap

ie
s.

W
h

at
 is

 t
h

e 
co

m
p

ar
at

iv
e 

ef
fe

ct
iv

en
es

s 
o

f 
th

e 
A

m
er

ic
an

 C
an

ce
r 

So
ci

et
y 

sm
o

ki
n

g
 

ce
ss

at
io

n
 p

ro
g

ra
m

 v
er

su
s 

th
e 

A
m

er
ic

an
 L

u
n

g
 

A
ss

o
ci

at
io

n
 s

m
o

ki
n

g
 c

es
sa

ti
o

n
 p

ro
g

ra
m

?21
 In

 
th

is
 s

tu
d

y,
 d

if
fe

re
n

t 
cl

in
ic

s 
ad

o
p

te
d

 d
if

fe
re

n
t 

sm
o

ki
n

g
 c

es
sa

ti
o

n
 p

ro
g

ra
m

s.

W
h

at
 is

 t
h

e 
m

o
st

 e
ff

ec
ti

ve
 t

re
at

m
en

t 
m

et
h

o
d

 f
o

r 
p

at
ie

n
ts

 w
it

h
 a

 g
iv

en
 b

io
m

ar
ke

r 
p

ro
fi

le
?22

 T
h

e 
au

th
o

rs
 p

ro
p

o
se

 t
o

 a
d

ap
ti

ve
ly

 
ra

n
d

o
m

iz
e 

p
at

ie
n

ts
 t

o
 o

n
e 

o
f 

fo
u

r 
tr

ea
tm

en
t 

g
ro

u
p

s 
w

it
h

 a
llo

ca
ti

o
n

 b
as

ed
 o

n
 

p
ri

o
r 

ac
cu

m
u

la
te

d
 d

at
a.

 

W
h

at
 is

 t
h

e 
o

p
ti

m
al

 d
o

se
 o

f 
d

ru
g

 x
 in

 
p

at
ie

n
t 

y 
th

at
 e

ff
ec

ti
ve

ly
 b

al
an

ce
s 

d
ru

g
’s

 
ef

fi
ca

cy
 w

it
h

 it
s 

si
d

e 
ef

fe
ct

s?
 (

A
 n

u
m

b
er

 
o

f 
o

th
er

 s
tu

d
y 

q
u

es
ti

o
n

s 
ar

e 
d

es
cr

ib
ed

 in
 

a 
m

an
u

sc
ri

p
t 

b
y 

G
u

ya
tt

 e
t 

al
., 

19
90

).
24

 In
 

g
en

er
al

, t
h

is
 d

es
ig

n
 is

 b
es

t 
fo

r 
ch

ro
n

ic
 a

n
d

 
re

la
ti

ve
ly

 s
ta

b
le

 c
o

n
d

it
io

n
s.

Th
is

 t
ri

al
 d

es
ig

n
 h

as
 b

ee
n

 e
m

p
lo

ye
d

 
fo

r 
se

ve
ra

l s
tu

d
ie

s 
o

f 
n

eu
ro

p
ro

te
ct

iv
e 

tr
ea

tm
en

ts
 f

o
r 

Pa
rk

in
so

n
 d

is
ea

se
.26

  
Fo

r 
ex

am
p

le
, w

h
at

 is
 t

h
e 

co
m

p
ar

at
iv

e 
ef

fe
ct

iv
en

es
s 

o
f 

ea
rl

y 
ve

rs
u

s 
la

te
r 

in
it

ia
ti

o
n

 
o

f 
ra

sa
g

ili
n

e 
o

n
 p

ro
g

re
ss

io
n

 o
f 

d
is

ab
ili

ty
 in

 
p

at
ie

n
ts

 w
it

h
 P

ar
ki

n
so

n
 d

is
ea

se
?27

 

19
.T

ho
rp

e 
K

E
, Z

w
ar

en
st

ei
n 

M
, O

xm
an

 A
D

 e
t a

l. 
A

 p
ra

gm
at

ic
-e

xp
la

na
to

ry
 c

on
tin

uu
m

 in
di

ca
to

r 
su

m
m

ar
y 

(P
R

E
C

IS
): 

a 
to

ol
 to

 h
el

p 
tr

ia
l d

es
ig

ne
rs

. J
 C

lin
 E

pi
de

m
io

l. 
20

09
;6

2:
46

4-
75

.
20

.D
av

is
 B

R
, C

ut
le

r J
A

, G
or

do
n 

D
J, 

Fu
rb

er
g 

C
D

, W
ri

gh
t J

T
, J

r.,
 C

us
hm

an
 W

C
, G

ri
m

m
 R

H
, L

aR
os

a 
J, 

W
he

lto
n 

PK
, P

er
ry

 H
M

, A
ld

er
m

an
 M

H
, F

or
d 

C
E

, O
pa

ri
l S

, F
ra

nc
is

 C
, P

ro
sc

ha
n 

M
, P

re
ss

el
 S

, B
la

ck
 H

R
, H

aw
ki

ns
 

C
M

: R
at

io
na

le
 a

nd
 d

es
ig

n 
fo

r 
th

e 
A

nt
ih

yp
er

te
ns

iv
e 

an
d 

L
ip

id
 L

ow
er

in
g 

T
re

at
m

en
t t

o 
Pr

ev
en

t H
ea

rt
 A

tt
ac

k 
T

ri
al

 (A
L

L
H

AT
). 

A
L

L
H

AT
 R

es
ea

rc
h 

G
ro

up
. A

m
 J 

H
yp

er
te

ns
 1

99
6;

9:
34

2-
36

0.
21

.L
an

do
 H

A
 e

t a
l. 

C
om

pa
ra

tiv
e 

E
va

lu
at

io
n 

of
 A

m
er

ic
an

 C
an

ce
r 

So
ci

et
y 

an
d 

A
m

er
ic

an
 L

un
g 

A
ss

oc
ia

tio
n 

Sm
ok

in
g 

C
es

sa
tio

n 
C

lin
ic

s. 
A

m
 J 

Pu
bl

ic
 H

ea
lth

 1
99

0;
 8

0:
55

4-
55

9.
22

.Z
ho

u 
X

 e
t a

l. 
B

ay
es

ia
n 

ad
ap

tiv
e 

de
si

gn
 fo

r 
ta

rg
et

ed
 th

er
ap

y 
de

ve
lo

pm
en

t i
n 

lu
ng

 c
an

ce
r-

a 
st

ep
 to

w
ar

d 
pe

rs
on

al
iz

ed
 m

ed
ic

in
e.

 C
lin

ic
al

 T
ri

al
s 2

00
8;

 5
:1

81
-1

93
.

23
.G

uy
at

t G
H

 a
nd

 Ja
es

ch
ke

. N
-o

f-
1 

R
an

do
m

iz
ed

 T
ri

al
s-

W
he

re
 d

o 
w

e 
st

an
d?

 W
es

t J
 M

ed
 2

00
9;

 1
52

: 6
7-

68
.

24
.G

uy
at

t G
H

 e
t a

l. 
T

he
 n

-o
f-

1 
ra

nd
om

iz
ed

 c
on

tr
ol

le
d 

tr
ia

l: 
cl

in
ic

al
 u

se
fu

ln
es

s-
O

ut
 th

re
e 

ye
ar

 e
xp

er
ie

nc
e.

 A
nn

 In
te

rn
 M

ed
 1

99
0;

 1
12

:2
93

-2
99

.
25

.M
ac

lu
re

 M
, C

ar
le

to
n 

B
, S

ch
ne

ew
ei

ss
 S

. D
es

ig
ne

d 
de

la
ys

 v
er

su
s r

ig
or

ou
s p

ra
gm

at
ic

 tr
ia

ls
: l

ow
er

 c
ar

at
 g

ol
d 

st
an

da
rd

s c
an

 p
ro

du
ce

 r
el

ev
an

t d
ru

g 
ev

al
ua

tio
ns

. M
ed

ic
al

 C
ar

e 
20

07
;4

5:
S4

4-
49

26
.C

la
rk

e 
C

E
. A

re
 D

el
ay

ed
-S

ta
rt

 D
es

ig
n 

T
ri

al
s t

o 
Sh

ow
 N

eu
ro

pr
ot

ec
tio

n 
in

 P
ar

ki
ns

on
’s 

D
is

ea
se

 F
un

da
m

en
ta

lly
 F

la
w

ed
? 

M
ov

em
en

t D
is

or
de

rs
 2

00
8;

 2
3:

 7
84

-7
89

.
27

.P
ar

ki
ns

on
 S

tu
dy

 G
ro

up
. A

 C
on

tr
ol

le
d,

 R
an

do
m

iz
ed

, D
el

ay
ed

-S
ta

rt
 S

tu
dy

 o
f R

as
ag

ili
ne

 in
 E

ar
ly

 P
ar

ki
ns

on
 D

is
ea

se
. A

rc
h 

N
eu

ro
l 2

00
4;

 6
1:

 5
61

-5
66

.



I M P L E M E N T I N G  C O M P A R AT I V E  E F F E C T I V E N E S S  R E S E A R C H :  P R I O R I T I E S ,  M E T H O D s ,  A N D  I M P A C T

	 JUNE 2009	 45

Although the table presented above focuses on issues 
associated with experimental methods for CER, it is 
equally important to apply a systematic analysis to 
determine the types of CER questions that are best 
addressed with non-experimental methods, includ-
ing retrospective analysis of claims and electronic 
medical record data, decision modeling, cost-ef-
fectiveness analysis.  The ultimate goal is to ensure 
that high-priority CER questions are consistently 
investigated with methods that can provide relevant 
and actionable information.  

Given the differential response of patients to the 
same intervention and the imminent advances in 
personalized medicine, efforts to develop a meth-
odological framework should focus on the utility of 
CER methods to provide evidence that is relevant 
to defined subgroups of patients.  Significant invest-
ment will be required to develop and refine CER 
methods that are better suited to address questions 
at the subgroup level, and to achieve adequate sta-
tistical power to make valid inferences for such sub-
groups.28 

Study design recommendations for 
specific categories of health care 
interventions

The discussion above focused on the conceptual 
work needed to determine the appropriate uses of 
existing and emerging CER methods.  This will 
lead to an approach to the structured thinking nec-
essary to match any given high-priority CER ques-
tion with a subset of methods that are most likely 
to generate useful evidence on that question.  The 
categories of available methods primarily address 
alternative mechanisms by which patients are as-
signed to study groups, not more specific elements 
of study design that will sometimes vary in predict-
able ways depending on the technology or service 
that is the subject of study.

The value of developing consensus regarding key 
features of CER study protocols can be illustrated 
with the example of treatments intended to im-
prove healing of chronic wounds, such as pressure 
ulcers or diabetic ulcers.  AHRQ has commissioned 
two systematic reviews of negative pressure wound 
therapy for chronic wounds, each of which identified 
significant limitations in the quality of the existing 
clinical studies.  Among a number of recurring defi-
ciencies were the decisions about which patients to 
include and exclude form the studies, the adequacy 
of care provided to the patients receiving standard 
care (i.e., choice of the comparator intervention), 
and the choice of primary outcomes.  Furthermore, 
these and other reviews of wound care interven-
tions generally exclude non-experimental studies 
because of concerns about the potential for impor-
tant unmeasured baseline differences in treatment 
groups that might explain differences in reported 
outcomes.  This is consistent with the FDA guid-
ance document on treatments for chronic wounds, 
which also emphasizes the need for RCT designs in 
order to make reliable treatment comparisons.29

The manufacturers of treatments for chronic 
wounds have different perspectives about what con-
stitutes adequate evidence to demonstrate clinical 
benefit for regulatory or reimbursement purposes.  
And many public and private payers provide cover-
age for and spend considerable sums on treatments 
for chronic wounds that do not meet the eviden-
tiary standards applied in the systematic reviews of 
these treatments.  All of this creates an environment 
of tremendous uncertainty for researchers plan-
ning to design future CER studies for treatment of 
chronic wounds.  Without some effort to system-
atically gather and integrate different perspectives 
on the design of studies for treatment of chronic 
wounds, future studies will reflect a range of dif-
ferent designs, perpetuating the current situation 
in which the overall quality of evidence is poor and 
not aligned with what decision makers would most 
like to know.

28.	Garber AM, Tunis SR.  Does Comparative Effectiveness Research Threaten Personalized Medicine?  NEJM. 2009; 360(19):1925-1927.
29.	Food and Drug Administration. Center for Biologics Evaluation and Research (CBER).Guidance for Industry: Chronic Cutaneous Ulcer 

and Burn Wounds—Developing Products for Treatment. Updated June 1, 2006. http://www.fda.gov/cber/gdlns/ulcburn.htm. Accessed 
February 18, 2009.
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 In order for there to be rational investment in CER 
studies of chronic wounds, it would be valuable for 
experts, stakeholders and decision makers to reach 
agreement on best practices for designing these 
studies.  Are there acceptable alternatives to tradi-
tional RCT methods for comparing interventions?  
Would adaptive designs be a potential option for 
greater efficiency and lower costs?   Is it possible to 
better formalize the elements of standard care for 
purposes of the control-group intervention?  Are 
there specific primary outcome measures that are 
preferable to others that might be used?  For head-
to-head comparative studies, are the alternatives to 
very large, blinded RCTs that would provide rea-
sonable evidence on the comparative risks and ben-
efits of competing forms of the same underlying in-
tervention?  Answers to these questions, developed 
through dialogue among clinical experts, research-
ers and decision makers, are essential to guiding 
investments in CER studies for chronic wounds.  
Without better defined, shared principles on criti-
cal elements for CER research protocols, there is a 
high risk that the investment in CER studies will 
not be meet the requirements of internal validity, 
feasibility, timeliness and relevance.

The same lack of agreement on best practices has 
hindered the collection of evidence on non-invasive 
imaging in the diagnosis of coronary artery disease 
(coronary CT angiography, or CCTA).   Several 
recent systematic reviews of CCTA noted limita-
tions in the existing evidence, with most studies 
being single center trials enrolling high risk pa-
tients and reporting only on diagnostic accuracy 
compared to invasive angiography.  Medicare came 
to similar conclusions after reviewing the evidence 
in March 2008, and concluded that large, rigorous 
RCTs with measurement of hard clinical endpoints 
(like cardiac death and acute myocardial infarction) 
would be necessary to provide adequate evidence of 
the clinical utility of coronary CT angiography.30   

Many individuals from the cardiology community 
and imaging vendors firmly believe that the cur-
rent evidence is sufficient to conclude that CCTA is 
an important advance in management of suspected 
coronary disease, and do not believe that additional 
studies are necessary.31  The National Heart, Lung, 
and Blood Institute at the NIH is currently review-
ing three proposals for large RCTs to study the 
clinical utility of CCTA, though results of these 
studies may not be available for five or more years.  
In the meantime, no progress has been made on 
addressing the underlying question regarding the 
appropriate design of studies to evaluate new and 
existing non-invasive cardiac imaging technologies.  
Once again, investments in CER studies by pub-
lic or private entities will be challenging without 
greater clarity on the set of acceptable designs for 
these studies.  We do not have a clear answer to the 
question of which studies are most informative for 
health care decision makers and can be completed 
at a time when the information is needed for clinical 
and policy decisions.

Progress on CER could be expedited by a process 
for developing technology-specific evidentiary 
guidance on major categories of health services and 
strategies.  This guidance would need to be devel-
oped through a collaborative effort involving the 
full range of informed experts and stakeholders and 
would develop specific recommendations for the 
design of CER studies that would aim to balance 
of validity, relevance, feasibility, and timeliness.  It 
may be challenging to align the interests of the dif-
ferent stakeholders to successfully reach consensus 
on CER methods, given the significant implica-
tions for patients, product developers, payers and 
other stakeholders.  However, there are potential 
advantages of increased consistency, transparency 
and certainty for all stakeholders, which suggest 
that agreement on some common principles will 
be achievable.  

30.	Centers for Medicare and Medicaid Services.  Decision Memo for Computed Tomographic Angiography (CAG-00385N). March 12, 
2008. http://www.cms.hhs.gov/MCD/viewdecisionmemo.asp?id=206. Accessed April 14, 2009.

31.	Douglas PS, Budoff M, Tunis S, et al. A new era for cardiovascular imaging? Implications of the revoked national coverage decision for CT 
angiography on future imaging reimbursement. J Am Coll Cardiol Img. 2008; 1:398-403



I M P L E M E N T I N G  C O M P A R AT I V E  E F F E C T I V E N E S S  R E S E A R C H :  P R I O R I T I E S ,  M E T H O D s ,  A N D  I M P A C T

	 JUNE 2009	 47

Intervention-specific evidentiary guidance would 
draw upon the methodological framework de-
scribed above that matches various CER methods 
to the type of question for which those methods 
are and are not well-suited.  These principles would 
be considered in the process of developing guid-
ance for specific categories of technologies, since 
the type of research questions that will be important 
for those technologies can be matched to the vari-
ous categories of available methods that may be ap-
propriate.   The guidance documents would provide 
greater specificity by seeking to create consensus 
not only on the mechanism used for patient assign-
ment to treatment and comparison groups but also 
on all other elements of the study design.

Work in progress to develop 
methodological guidance for CER 

The Center for Medical Technology Policy has 
been working on early prototypes of collaborative-
ly developed Effectiveness Guidance Documents 
(EGDs) to provide specific recommendations to 
product developers and clinical researchers about 
the design of clinical studies that will produce the 
evidence desired by patients, clinicians and payers. 
Each EGD will focus on a specific category of health 
care technology.  For example, draft documents 
are under development for treatment of chronic 
wounds, non-invasive cardiac imaging, and gene ex-
pression profiling for management of breast cancer.  
Additional topics to be addressed by the initiative 
include imaging in oncology and complementary 
and alternative medicine.

The goal is to describe clinical studies that would 
provide decision makers with a reasonable level of 
confidence that the technology improves health out-
comes.  In this respect, the guidance documents 
are intended to provide technology-specific meth-
odological roadmaps for the design of prospective 
comparative effectiveness research.  For therapeutic 
interventions, the primary focus will be on evidence 
of comparative clinical effectiveness, and for diag-
nostic interventions the primary focus will be on 
comparative clinical utility—how the diagnostic in-

formation affects clinical management and whether 
this leads to improved health outcomes.     

EGDs are conceptualized to be analogous to FDA 
guidance documents, which are also targeted to 
product developers and clinical researchers, and 
provide guidance on the design of clinical studies 
that are intended to support regulatory decision 
making.  EGDs will serve a comparable function 
for product developers and clinical researchers, 
but are focused on the design of clinical studies to 
support “post-regulatory” decision-making.  These 
post-regulatory decisions include individual clini-
cal decisions made by patients and consumers, clin-
ical recommendations made by clinicians, clinical 
policies generated by medical professional societ-
ies, and reimbursement decisions made by payers. 
Since there is no single organization that represents 
the universe of post-regulatory decision makers, 
neutral forums that bring all of the relevant per-
spectives into a sustained dialogue will be helpful 
for generating study design recommendations that 
align the information needs of decision makers, the 
diverse interests of stakeholders, and the research 
activities of the CER community. 
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 By including the relevant FDA regulatory experts 
in the EGD development process, it is hoped that 
EGDs will reflect optimal alignment between study 
design elements intended for regulatory approval 
and those targeted to clinical and health policy de-
cision-making.  This may help to avoid the need for 
multiple studies to address these different eviden-
tiary purposes.

These methodological guidelines would need to be 
developed through a collaborative effort involving 
the full range of informed experts and stakehold-
ers and would aim to develop specific recommen-
dations for the design of CER studies that would 
aim to balance of internal validity, generalizability, 
feasibility, and timeliness.  These could be used by 
CER researchers conducting either publicly or pri-
vately funded research as one source of input dur-

ing the process of protocol development.  To the 
extent that they accurately reflect the information 
needs of patients, consumer, clinicians, payers, and 
policy makers, and to the extent that they success-
fully balance scientific and practical consideration, 
they should be a useful guide for designing CER 
studies.

Methodological research and 
innovation

Finally, efficient production of valid comparative 
effectiveness evidence over the long-term will de-
pend on refinements in the scientific methods.  For 
those CER questions in which primary research is 
necessary, methodological research will be needed 
to develop and refine methods that are efficient, 
valid, generalizable and relevant.  Attention to 
methods research in these areas has been limited to 
date because the demand for these studies, and the 
funding available to support them, has only recently 
been identified as a public policy priority, mainly as 
part of the increased focus on CER.  

Somewhat more funding and attention has been de-
voted over the past ten to twenty years to the use of 
non-experimental methods to address questions of 
comparative effectiveness, and substantial improve-
ments in these methods have been achieved.  There 
is optimism about the potential value of these meth-
ods, given the greater speed and lower costs associ-
ated with them, particularly those that use routinely 
collected data from claims and electronic medical 
records.  However, there is also limited confidence 
in these methods, since there is considerable varia-
tion in the level of sophistication with which they 
are applied in the research community, and the re-
sulting literature is of uneven quality.  For these rea-
sons, the impact of non-experimental evidence on 
health care decision-making will depend not only 
on having better methods but also on an expanded 
supply of skilled methodologists, principles with 
which to identify high-quality research, and a sub-
stantial change in the way that clinical policy-mak-
ing organizations view and apply such evidence.

A particularly important aspect of CER methods 
research will be the development of improved ap-
proaches to accounting for differences in treatment 
response in subgroups of patients enrolled in these 
studies.  With the rapid scientific discovery of ge-
netic and molecular markers for the development 
of disease and responsiveness to treatment, the evi-
dentiary framework for CER will need to be further 
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developed to produce information that is informa-
tive for homogeneous subgroups of patients as well 
as for individuals.32

A number of investigators are now working on 
methods research that can better address heteroge-
neity in clinical trials, during both trial design and 
analysis of trial results.33  The FDA is also aware 
of the increasing interest in methods to reliably 
analyze clinical trial data to assess subgroup effects, 
with a focus on determining the potential impor-
tance of biomarkers in predicting different response 
to treatments, particularly in cancer.  

The enthusiasm for determining subgroups in 
whom the benefits or risks of treatment are marked-
ly different from the average must be tempered by 
the recognition that such findings may or may not 
prove to be reliable.  Perhaps the most compelling 
illustration of the potential for error was provide 
by Richard Peto, who performed a retrospective 
subgroup analysis of data from a very large trial of 
interventions for the treatment of acute myocardial 
infarction, and found that the benefits of immedi-
ate aspirin therapy—which is consensus standard of 
care— were not measurable for patients belonging 
to 2 of the 12 astrological signs.34 This highlights 
that large sample size and statistical significance are 
insufficient to guarantee that results are accurate 
or clinically meaningful and that there is a need to 
recognize the methodological challenges of gener-
ating reliable information about subgroups simply 
by increasing the diversity of patients in CER stud-
ies.  Useful information about subgroups will likely 
require much larger or more informative studies 
to ensure that the subgroups can be analyzed with 
reasonable statistical power and further refinement 
of methods to more accurately adjust for baseline 
differences in non-experimental studies.  The abil-
ity of CER to enable more personalized medical 

decision-making ultimately depends on adequate 
investments in larger studies and better methods.

V. Meeting the Infrastructure Needs for 
CER

New methods and standards for CER evidence 
must be complemented by an even larger invest-
ment in research infrastructure in order to produce 
CER more effectively and efficiently.  

Infrastructure for more efficient CER 
trials

Recommendation 4:  
At least 10 percent of funds allocated 
to CER in the next 10 years should 
be directed by the Secretary of 
HHS for use in the development of 
infrastructure for enhancing the 
efficiency of CER trials.  Funded 
programs should address the needs for:

•	 Ensuring that data standards created through the 
expansion of health information technology and 
deployed through electronic medical records 
are capable of supporting practice-based clinical  
research

•	 Development of informatics grids and other 
architecture to link practice-based research  
networks, creating a national network with suf-
ficient scale for conducting priority CER trials

•	 Incentives for participation of investigators and 
patients in CER trials

•	 Standard contract language for CER trials that 
use network infrastructure

•	 Ethical guidance to institutional review boards 
that addresses human subjects protection issues 
commonly encountered in CER trials

32.	Garber AM, Tunis SR.  Does Comparative Effectiveness Research Threaten Personalized Medicine?  NEJM. 2009; 360(19):1925-1927.
33.	Greenfield S, Kravitz R, Duan N, Kaplan SH. Heterogeneity of treatment effects: implications for guidelines, payment, and quality assess-

ment. Am J Med. 2007; 120(4): S3-9.
34.	Collins R, Peto R, Beigent C, Sleight P. Aspirin, Heparin, and Fibrinolytic Therapy in Suspected Acute Myocardial Infarction. NEJM. 

1997; 336(12):847-860.
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By virtue of its focus on the effectiveness of inter-
ventions in actual practice, rapid expansion of CER 
nationally will require the capacity to collect data 
efficiently from sites where care is delivered.  Many 
observers believe that expanding the ability to con-
duct research in primary care and other practice 
environments will both improve the efficiency of 
research by adding to the numbers of investigators 
and potential human subjects, as well as pave the 
way for rapid application of results in the practice 
settings where research was conducted.  In 1998, 
practice-based research networks (PBRNs) were 
noted by the IOM to be “the most promising infra-
structure development that [the committee] could 
find to support better science in primary care.”35  In 
2006, the NIH released an Inventory and Evalua-
tion of Clinical Research Networks (IECRN) which 
counted nearly 250 research organizations nation-
wide and identified 29 among their “best practice” 
research networks.  The IECRN recognized the 
stability of funding for PBRNs as a “pressing con-
cern.”36

One goal of the NIH Clinical and Translational 
Science Awards (CTSA) program is to improve 
the effectiveness and efficiency of clinical trials in 
medical research centers.  A national consortium, 
the CTSAs now include 39 institutions in 23 states.  
By 2012 the program is expected to span approxi-
mately 60 CTSAs with an annual budget of $500 
million.  One area of focus for the program is to 
speed the initiation of clinical studies by improv-
ing processes while controlling costs and reducing 
the time taken to complete protocol approvals by 
ethics committees and contract negotiations.  Many 
stakeholders have observed that ethics approvals 
and contract negotiations are key bottlenecks in the 
existing clinical research system.

While these initiatives represent promising direc-
tions, the new demand for large-scale and coor-
dinated CER adds urgency to the need for these 
infrastructure improvements.  Moving toward a 
national network of practice-based and medical 
center-based investigators with the tools to conduct 
CER using best practices – and doing so efficiently 
– will require significant investments targeted to 
specific barriers.  

Infrastructure for learning from the 
delivery of health care

Recommendation 5:  
At least 10 percent of funds allocated 
to CER in the next 10 years should be 
directed to the Secretary of HHS for use 
in the development of infrastructure 
for learning from the delivery of health 
care.  Funded programs should address 
the needs for:

•	 Distributed data networks for administrative 
and clinical databases – including Medicare and 
Medicaid data – and procedures for private-sec-
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35.	Donaldson MS, Yordy KD, Lohr KN, Vanselow NA (Committee on the Future of Primary Care, Institute of Medicine). Primary care: 
America’s health in a new era. Washington DC: National Academy Press; 1996, p. 231.

36.	Durako S. (Inventory and Evaluation of Clinical Research Networks, IECRN). Best practices study report. 2006 July; p. 2-65. Available 
from http://www.clinicalresearchnetworks.org/4f.asp#_Reports.  Accessed June 1, 2009.
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tor databases to be added to the network, proce-
dures for investigator access to the network, and 
appropriate safeguards for ensuring the privacy 
and security of protected information

•	 Technical data standards and a common vocabu-
lary to be used by all linked systems.  The neces-
sity of these standards to support CER should 
be a high-priority spending consideration for 
the funds allocated to expand health information 
technology

•	 Incentives for organizations with relevant data to 
adopt these standards and participate in research 
networks

•	 Ethical guidance to HHS, other data owners, 
study sponsors, and investigators that balances 
the need for evidence to inform decisions with 
the need to safeguard personal health informa-
tion 

For non-experimental studies, increasingly rich 
clinical and administrative data generated elec-
tronically through routine health care encounters 
can and will serve as a timely source of CER infor-
mation.  This data could be a valuable resource for 
evaluating treatments and outcomes across a broad 
range of patients, clinicians and practice settings 
and for identifying heterogeneity in treatment ef-
fects between defined subgroups of patients.  The 
methodological challenges should not be underesti-
mated, but the combination of data sources with the 
right level of clinical richness can allow valid infer-
ence of many important comparative effectiveness 
questions. These data sources may also be used to 
provide longitudinal data to supplement data col-
lected in clinical registries and clinical trials.  Data 
networks under development including the De-
CIDE (Developing Evidence to Inform Decisions 
about Effectiveness) network supported by AHRQ, 
and the Sentinel network for monitoring post-mar-
ket safety, supported by the FDA. Patient-level ad-
ministrative data from Medicare and Medicaid, the 
two largest health insurance programs in America, 
are currently not readily available to researchers.  

Distributed data networks have the advantage of 
allowing those organizations with data to keep it 
behind firewalls (thus avoiding pooling) while still 
using it for collaborative research.  This is done us-
ing a set of informatics “pipes” that deliver stan-
dardized computer code that queries and analyzes 
each database the exact same way.  The results from 
each database can then be combined for statisti-
cally robust estimates of comparative effectiveness.  
Linking together a variety of databases in such a 
network adds not only to the quantity of patients 
who can be studied but also to the quality of studies 
that can be performed if clinical and administrative 
data can be linked at the patient level. However, it is 

in the area of linkage that many persistent challeng-
es and barriers remain.  The informatics demands 
of data-sharing are perceived by most organizations 
as an additional burden, and thus far there has been 
only modest federal support for these efforts and no 
incentives provided to organizations to encourage 
participation.  In addition to the technical challeng-
es, proprietary concerns, as well as concerns about 
data privacy and security, are additional barriers to 
widespread use of these data sources.37
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37.	Institute of Medicine. Beyond the HIPAA Privacy Rule: Enhancing Privacy, Improving Health Through Research. Washington, DC: The 
National Academies Press. February 4, 2009.
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 Potentially valuable sources of linkable data include 
the large pools of claims from Medicare, Medicaid 
and private insurers.  Although claims data typi-
cally lack detailed clinical information, they have 
been used extensively for health services research 
and have generated important information about 
drug safety and effectiveness.38  Some examples of 
useful database combinations that would improve 
the validity of CER findings while preserving gen-
eralizability include 1) Medicare Part A, B, and 
D data with or without Medicaid and Minimum 
Data Set (MDS), which would allow the analysis of 
medical interventions and drugs in nursing home 
residents with detailed clinical information; and 2) 
Medicare Part A, B, and D data with the Medicare 
Current Beneficiary Survey (MCBS), which would 
allow studies in elderly outpatients.  It will also be 
important to develop a pathway for incorporating 
private databases, which can provide important ad-
ditional detail, such as inpatient hospital records.  
For example, commercial insurance claims data 
were recently linked with inpatient data to study 
the comparative frequency of major complications 
associated with an in-hospital intervention.39

Finally, related to the need for methodological stan-
dards discussed earlier is the need for quality assur-
ance in such a distributed data network.  Because 
non-experimental research can be easily biased by 
the use of inferior methods and data to control for 
confounding, there is a risk that the credibility of 
the data network—and of CER in general—may be 
undermined by improper use.  Thus, appropriate 
credentialing systems should be developed to assure 
effective utilization of such a data network.

VI. Summary and Conclusion

One of the most important consequences of the 
recent funding for CER has been to finally focus 
serious attention on what CER is, how it is different 
from other clinical and health services research, and 
what will be required to ensure that it can be con-
ducted successfully.  This paper identifies a number 
of issues related to CER methods and infrastructure 
that will need to be addressed as the CER enter-
prise is expanded: 

•	 Strategies and mechanisms that allow for the 
meaningful engagement of patients, consumers, 
clinicians, payers, and policy makers in key phas-
es of CER must be developed and replicated. 

•	 A clearly articulated framework will be necessary 
to ensure that high-priority CER questions are 
addressed with the methods that are most likely 
to provide meaningful, relevant evidence.

•	 Significant and sustained investment will be nec-
essary to improve existing research methods for 
CER.

•	 Investment in the data collection infrastructure 
for experimental and non-experimental research 
is critical to building the capacity to conduct rig-
orous studies on a national scale.

While initial funding for CER should be devoted 
to addressing a broad range of high-priority clini-
cal topics, a substantial portion of these initial funds 
should be directed to building the methodological 
framework and data collection infrastructure dis-
cussed in this paper.

38.	Schneeweiss S, Solomon DH, Wang PS, Brookhart MA. Simultaneous assessment of short-term gastrointestinal benefits and cardiovascu-
lar risks of selective COX-2 inhibitors and non-selective NSAIDs: an instrumental variable analysis. Arthritis Rheum 2006;54:3390-8

39.	Schneeweiss S, Seeger JD, Landon J, Walker AM. Aprotinin during coronary-artery bypass grafting and risk of death. N Engl J Med 
2008;358:771-83
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From Better Evidence to Better Care: Using Comparative 
Effectiveness Research to Guide Practice and Policy

Introduction

Comparative effectiveness research compares 
alternative approaches to prevent, diagnose, 
treat, and monitor clinical conditions.  The 

goal of a national initiative in comparative effec-
tiveness, however, is not simply to produce new 
research.  Much more is expected.  Comparative ef-
fectiveness is intended to support patient-centered 
care that will produce superior patient outcomes.  It 
is also hoped that the uptake of important clinical 
innovations will become more rapid and uniform.  
At the same time, with health care costs a national 
priority, comparative effectiveness is expected to 
help reduce the rate of growth of costs and ensure 
that the highest value is obtained for every health 
care dollar.  With this much expected of it, policy 
makers considering the future form and function of 
comparative effectiveness will require a clear strat-
egy for how to make it “fit for purpose” – how this 
research can be produced, disseminated, and ap-
plied to help all stakeholders improve the quality 
and value of clinical practice. 

Two examples can convey some of the different 
reasons a new national initiative on comparative ef-
fectiveness research is needed, and suggest the sig-
nificant challenges that must be addressed in order 
for this research to achieve its goals:

Lag in adopting important innovations  

	� In 1993 the results of a large, well-conducted random-
ized controlled trial comparing two different treat-
ments for a common condition, deep vein thrombosis, 

were published in the New England Journal of Medi-
cine1.  The results demonstrated that a short series of 
injections of a new drug, enoxaparin, which could be 
done in an outpatient setting or at home, was just as 
effective as the traditional treatment of intravenous 
heparin which required a 5-7 day hospital stay.  In 
addition, patients treated with the injection required 
many fewer blood tests and reported higher satisfac-
tion with their care.  

	� There being no authoritative body to evaluate the re-
sults of this study, synthesize it with other evidence, 
and present judgments on the comparative effective-
ness of the two treatment options, enoxaparin took 
years to become widely used in practice.  Results from 
studies on its use in the outpatient setting took four 
years to begin to appear in the published literature,2,3 
confirming equal or superior clinical outcomes, en-
hanced patient satisfaction, and substantial cost sav-
ings.  But still, without a recognized entity to pres-
ent an authoritative assessment, insurance coverage 
for outpatient treatment remained uneven, causing 
many patients in the mid-to-late 1990s to undergo 
unnecessary hospitalization.  There was no coordi-
nated system to manage rapid large-scale observa-
tional analyses of available clinical databases, and so 
smaller, uncoordinated studies confirming over and 
over again the superior clinical outcomes and cost-ef-
fectiveness of enoxaparin continued to be performed 
and published more than a decade after the original 
evidence had become available.

Steven Pearson, MD
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 Failing to guide practice or policy

	� Beginning in the late 1990s, the use of a new form of 
external radiation therapy for prostate cancer, called 
IMRT, began to increase rapidly across the United 
States, driven largely by Medicare reimbursement 
rates that paid physicians more than four times as 
much to perform IMRT as other active treatment 
options, which included surgery and radioactive 
seed implantation.  No randomized controlled tri-
als or other forms of high quality studies were ever 
performed to evaluate IMRT against other options, 
and multiple published systematic reviews concluded 
that there was inadequate evidence to judge IMRT’s 
comparative effectiveness.  Nevertheless, its use con-
tinued to grow, in some parts of the country nearly 
displacing all other treatment options.4 

	� In February 2008, the federal Agency for Healthcare 
Research and Quality (AHRQ) completed an exten-
sive comparative effectiveness review on treatments 
for localized prostate cancer that, given evidence 
limitations, concluded that nothing could be inferred 
about possible differences in overall survival or can-
cer outcomes between surgery and all the various 
radiation treatments.5  The review did not attempt 
to compare the side effects, long-term outcomes, or 
cost-effectiveness of external IMRT with radioactive 
seed implantation.  When the review was completed, 
no system existed that would have linked the timing 
of its dissemination with updates to clinical society 
guidelines or policy statements.  The review had no 
impact on Medicare or private insurer payment for 
IMRT.  And, although the review called for further 
research, no major studies comparing IMRT to other 
radiation therapy options have been undertaken since 
the review appeared.  By the time the AHRQ review 
summary materials were made available, patients, cli-
nicians, and payers were considering whether to use 
and pay for several newer options being touted in the 
marketplace, including robotic prostatectomy, proton 

beam therapy, and “cyberknife” radiotherapy, none of 
which was discussed in the AHRQ materials.  No up-
date to the AHRQ review has been performed, and 
no information on when a review or update may be 
expected is publicly available.  

These vignettes highlight the opportunities for 
comparative effectiveness research and some of the 
interlocking barriers that have limited its impact to 
date.  Chief among these barriers are poor coor-
dination of review and research efforts; impaired 
legitimacy of review organizations and processes; 
limited applicability of the framing and formats 
of research; inadequate development and deploy-
ment of medical policies that apply evidence in a 
flexible, targeted fashion; and misaligned payment 
incentive structures.  The passage of the American 
Recovery and Reinvestment Act of 2009 (ARRA) 
offers an important opportunity for policy mak-
ers to consider how they can address these barriers 
moving forward.  Moreover, the recent legislative 
proposals put forth by members of both houses of 
Congress to create a prominent new federal com-
parative effectiveness organization foretell that in 
the near future important choices will be made that 
will determine the role of comparative effectiveness 
as a component of health care reform and shape its 
efforts to help move the U.S. health care system 
toward higher quality, sustained innovation, and 
better value for every health care dollar.  The pur-
pose of this paper is to examine some of these key 
choices, and to propose a specific approach to the 
production, framing, and application of compara-
tive effectiveness evidence to achieve all of the high 
goals set for it.  

The Function of Comparative 
Effectiveness Evidence

Comparative effectiveness research combines two 
very different elements: 1) synthesizing existing  

4. 	 Saul, S.  Profit and questions on prostate cancer therapy.  New York Times, published December 1, 2006.  Available at http://query.nytimes.
com/gst/fullpage.html?sec=health&res=950CE6DA1E3EF932A35751C1A9609C8B63#.  Accessed May 29, 2009.

5. 	 AHRQ (Agency for Healthcare Research and Quality).  Comparative Effectiveness of Therapies for Clinically Localized Prostate Cancer.  
February, 2008.  Available at http://effectivehealthcare.ahrq.gov/healthInfo.cfm?infotype=rr&ProcessID=9%20&DocID=79.  Accessed 
May 29, 2009.
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evidence to inform decision-making; and 2) generat-
ing new evidence to address important evidence gaps.  
Synthesizing evidence can be accomplished through 
systematic review, which seeks to provide an ob-
jective survey of all existing published evidence; 
meta-analysis, which applies statistical approaches 
to merging evidence from different studies; and de-
cision analysis, a modeling technique which makes 
use of existing evidence to simulate and compare 
the benefits, risks, and sometimes the costs of entire 
pathways of care.  The generation of new evidence, 
on the other hand, requires the commissioning of 
prospective clinical trials or the conduct of new 
analyses of patient outcomes from data available 
in insurance claims systems, electronic medical re-
cords, or clinical registries.  

When combined effectively, the elements of com-
parative effectiveness research represent a powerful 
tool for improving the evidence base and informing 
decisions by patients, clinicians, and policy makers.  
However, the uncertainty and political tensions sur-
rounding the question of how comparative effec-
tiveness information will be used have forced much 
of the public rhetoric into projecting only two op-
tions for the function of a comparative effectiveness 
program: one that focuses narrowly on providing 
information to patients and clinicians, or one that 
largely serves the interests of payers by making or 
recommending coverage decisions.  But there is no 
need to assume that the function of comparative ef-
fectiveness evidence can only be designed in accord 
with one of these extremes.  It should be possible 
to align the production, framing, and application 
of comparative effectiveness evidence to achieve 
a broader function: to give patients and clinicians 
more actionable information while also providing 
payers evidence framed specifically to support val-
ue-based coverage and payment policies (see Table 
1).  This third option, referred to as “providing 
guidance,” would navigate a middle path between 
an overly passive “providing information” role and 
one too strictly directed toward “making decisions” 
for payers.  

A federal comparative effectiveness program should 
create and disseminate guidance to patients, clini-
cians, and payers in a format that will prove action-
able for each.  Providing guidance to payers means 
that evidence will be framed clearly, with eviden-
tiary judgments made to support transparent con-
sideration in coverage and payment policies.  But 
the concept has a clear boundary: providing guid-
ance does not mean making decisions.  Explicit 
recommendations for coverage are not part of the 
scope of this approach to comparative effectiveness.  
Payers will remain responsible for assessing the evi-
dence reviews emanating from a federal compara-
tive effectiveness program, factoring in contextual 
considerations, and working with patients and cli-
nicians to make publicly defensible coverage and 
payment decisions.

This construction of the function of comparative 
effectiveness evidence is consistent with the sug-
gestions for “patient safeguards” included in the 
recent white paper by the Senate Finance Com-
mittee.6  The Finance Committee proposes that a 
federal comparative effectiveness entity be prohib-
ited from issuing medical practice recommenda-
tions or from making reimbursement or coverage 
decisions or recommendations.  The option they 
describe for use of comparative effectiveness re-

The function of a federal 

comparative effectiveness program 

should be to create and disseminate 

guidance to patients, clinicians, and 

payers in a format that will prove 

actionable for each. 

6. 	� Senate Finance Committee. Transforming the Health Care Delivery System: Proposals to Improve Patient Care 
and Reduce Health Care Costs. April 29, 2009. Available at http://finance.senate.gov/sitepages/leg/LEG%202009/
042809%20Health%20Care%20Description%20of%20Policy%20Option.pdf.  Accessed May 29, 2009.
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sults by Medicare and other HHS agencies is that 
they be allowed to use the findings only through 
processes that are transparent, rely on all available 
evidence (not only comparative effectiveness results 
from a federal entity), consider the potential for ef-
fects on subpopulations of beneficiaries, and allow 
for public comment on any draft proposals that use 
the information.  As the Finance Committee pro-
posal notes, this approach would prohibit Medicare 
or others from creating a fast-track process to auto-
matically link the research findings to coverage or 
reimbursement decisions in public programs.

In line with this view of a broad, balanced function 
for comparative effectiveness, this paper offers five 
recommendations and associated specific strategies 
to overcome the barriers to effective use of com-
parative effectiveness evidence as part of an overall 
strategy for maximizing the value of a national pro-
gram in comparative effectiveness research.

Recommendation 1:  
Coordinate the production and 
dissemination of comparative 
effectiveness research results through a 
single high-profile organization at the 
federal level.

Specific Strategies:

•	 Create an organizational structure at “arm’s length” 
from government, preferably through a federally 
chartered corporation, that remains accountable to 
Congress but has stable funding and a governance 
structure insulated from overt political pressure

•	 Establish a clear process for stakeholder engagement 
across all functions of the organization while setting 
the governance structure and internal policies to min-
imize perceptions of bias

•	 Develop centrally a common methodology and format 
for comparative effectiveness reviews but commission 
their production from a national network of academic 
and private sector review organizations which can 
produce high-quality evidence reviews 

•	 Develop reviews rapidly, keep them up to date, and 
ensure that they reflect the contributions of all stake-
holders

All of the other recommendations made in this pa-
per will achieve their greatest influence if they are 
exercised or coordinated by a single high-profile, 
trusted national comparative effectiveness orga-
nization.  Currently, the conduct of comparative 
effectiveness research is diffused across many sec-
tors of the health care system.  Until the passage of 
ARRA, AHRQ alone had been nominally charged 
with the conduct of comparative effectiveness re-
search within the federal government, but it had 
received scant resources and operated within a 
restricted mandate.  In lieu of a dominant federal 
organization, comparative effectiveness research 
results have often emerged from a wide variety of 
federal, state, academic, and private sources without 
coordination and without any organized dissemina-
tion or implementation strategy. 
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It can be argued that this relative diffusion of re-
sponsibility and activity has been a beneficial feature 
of comparative effectiveness research in the United 
States.  According to this view, diversity provides a 
form of competitive market, constantly balancing 
products to the needs of consumers, and ensuring 
choice of methods and organizations without the 
risk of a single, dominant organization exercising 
too much control.  Even varying methods, results, 
and conclusions across disparate comparative ef-
fectiveness evidence reviews can be seen as a useful 
means to gain a healthy, humble perspective on the 
nuances of comparative effectiveness methodology.

Diversity and competition have some salutary ef-
fects, but the broader impact of the lack of coordi-
nation has been to impair the ability of comparative 
effectiveness evidence to help patients, clinicians, 
and payers achieve their goals.  Poor coordination 
has led to duplication of efforts and an inefficient 
use of limited assessment resources.  Lack of co-
ordination has reduced the opportunities to align 
comparative effectiveness review efforts with the 
prioritization and targeting of new comparative ef-
fectiveness studies to fill important evidence gaps.  
But perhaps most importantly, having multiple 
comparative effectiveness sources and approaches 
has hindered the development of consistent meth-
ods and review processes that can gain the trust of 
the public.  It is important to distinguish here the 
two types of methods involved in comparative ef-
fectiveness review: scientific or statistical methods, 
and the methods used to frame and format results.  
It will be the role of a federal organization to foster 
a robust and diverse academic community of re-
searchers engaged in the continuous development 
and evaluation of scientific and statistical methods.  
Ultimately, however, the organization should help 
bring researchers together in order to seek consen-
sus and set consistent, high-quality standards for the 
methods used in comparative effectiveness reviews.  
The federal organization should exercise an even 
stronger role in developing a consistent process for 
the conduct of comparative effectiveness reviews, 
including rules for stakeholder engagement and 
transparency of internal procedures.

The framing and formatting of the results of com-
parative effectiveness reviews are a critical set of 
responsibilities that should be standardized by a 
single federal organization.  As discussed in later 
recommendations, framing and formatting will be 
central to the ability of comparative effectiveness to 
be communicated to all stakeholders in a way that 
is viewed as reliable and actionable.  The current 

multiplicity of frameworks and formats used to as-
sess evidence and to communicate judgments on 
comparative effectiveness has produced confusion 
as a natural outcome.  The lack of standardization 
has also offered an easy target for critics unhappy 
with the outcome of a review on their favored in-
tervention.  

A federal comparative effectiveness organization 
should therefore exercise a leading role in support-
ing methods development, establishing consensus 
for key methods and procedures within compara-
tive effectiveness reviews, and developing consis-
tent frameworks and formats for communicating 
results.  But, just as AHRQ has done with its ex-
isting comparative effectiveness portfolio, much of 
the “work” of methods development, and all of the 
production of comparative effectiveness reviews, 
should be commissioned from a diverse network 
of academic and private research and review or-
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 ganizations.  Some international programs, such 
as the National Institute for Health and Clinical 
Excellence (NICE) in England [see box A, pg. 77], 
have developed mature networks of independent 
academic groups whose experience allows them to 
meet tight timelines while maintaining a consistent 
rigor and transparency in their products.  Similar 
efforts as part of a federal comparative effectiveness 
program in the U.S. would enable patients and cli-
nicians to get early guidance on emerging interven-
tions, while also supporting payers in their goals of 

creating initial coverage and payment policies that 
reflect reliable assessments of the comparative ef-
fectiveness of new interventions.  A robust network 
of collaborating research and review organizations 
would also make the process of updating compara-
tive effectiveness reviews more efficient and reli-
able.

To exercise the broad function of coordinating this 
set of activities, to gain the trust of clinicians and the 
public, and to withstand the inevitable disappoint-
ments that are generated by judgments about evi-
dence, a federal comparative effectiveness organiza-

tion will need a structure and governance that can 
prove both responsive and durable.  The Medicare 
Payment Advisory Commission (MedPAC) and 
other commentators have described the full spec-
trum of options for placement, including a federally 
funded research and development center (FFRDC), 
an independent federal agency within the executive 
branch, an independent federal agency within the 
legislative branch, and a congressionally chartered 
nonprofit organization.7  Each option has poten-
tial advantages and disadvantages, but in many 
ways the chief issue is the relative balance between 
governmental accountability and stakeholder in-
fluence.  For those who are most concerned about 
the potential influence and bias of special interests, 
having a federal comparative effectiveness organi-
zation inside government makes the most sense.  In 
contrast, an independent structure outside of gov-
ernment is favored by those who worry most about 
direct political interference or who are concerned 
that placement within government would subvert 
broader goals to the needs of cost control of public 
health programs.

The ultimate decision on placement should be made 
with great attention to the perspectives of all stake-
holders, since the future success of the organization 
will be rooted in the base of support and engage-
ment it can build upon from its inception.  The goal 
should be for the organization to be accountable 
to Congress yet structured and funded so that it 
has greater political insulation than existing struc-
tures inside government.  I propose that this goal 
would best be met by a congressionally chartered 
nonprofit corporation.  This is the structure pro-
posed in legislation submitted by Senators Baucus 
and Conrad (S. 3408) and by Congressman Schrad-
er (H.R. 2502).  The sources of funding would be 
more stable than annual appropriations, coming in-
stead from a mix of general revenues, contributions 
from the Medicare trust funds, and an assessment 
on private insurance in proportion to their share of 
total national health expenditures.  

The benefits of having a governing 

Board that to the public will appear 

independent and objective could 

prove decisive in judgments about 

the overall legitimacy of the entire 

comparative effectiveness program.  

7. 	 MedPAC.  Report to the Congress: Reforming the Delivery System.  Chapter 5: Producing comparative effectiveness information.  June 
2008.  Available at http://www.medpac.gov/documents/Jun08_EntireReport.pdf.  Accessed May 30, 2009.
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This placement of the federal comparative effec-
tiveness organization outside government requires 
close attention to the structure of its governance 
and the role of stakeholders.  There are two gen-
eral approaches to governance that could balance 
the goal of stakeholder involvement with the need 
to minimize the potential for bias due to conflicts 
of interest.  The first approach is to have the stake-
holders – patients, clinicians, manufacturers, payers, 
researchers – all serve together on the governing 
Board.  Biases and conflicts of interest would largely 
be managed through disclosure and a conscious at-
tempt to have potential conflicts neutralize each 
other by inclusion of all the different stakehold-
ers.  This approach has the advantage of bringing 
different perspectives into direct contact with each 
other at the highest level of the organization, pos-
sibly facilitating a learning process and a sharing 
of responsibility for the comparative effectiveness 
agenda that would lead to robust leadership and 
creative policies.  On the other hand, it is possible 
that entrenched interests within a governing Board 
would bring a comparative effectiveness program 
into gridlock or make all decisions by the Board 
vulnerable to external critiques of the conflicts of 
interest of much of the leadership.  

Another possible approach is to have a governing 
Board that is distinguished by its freedom from 
conflicts of interest in the results of comparative ef-
fectiveness.  Such a Board could be composed of 
figures from science outside of medicine, former 
academic or political figures, patient and public 
representatives without specific advocacy positions, 
and methodological experts without active potential 
conflicts of interest.  In this model, the involvement 
of stakeholders could be organized through an ex-
ternal Advisory Committee and through member-
ship of stakeholders on the key operational evidence 
review and methods committees that will appraise 
evidence reviews, make methodological recom-
mendations, and direct a large part of the program’s 
output.  Whether the risk of gridlock would be just 
as serious, or even worse, with stakeholders engaged 
primarily at this level, cannot be known.  But the 
benefits of having a governing Board that to the 

public will appear independent and objective could 
prove decisive in judgments about the overall le-
gitimacy of the entire comparative effectiveness 
program.   

A practical approach would be to include stakehold-
ers as a minority of a governing Board, and this is 
the approach taken in the most recent Senate and 
House bills.  Governmental agencies, health plans, 
manufacturers, physician groups, patient advocacy 
groups are all represented but no one group or 
block dominates, and explicit rules for disclosure 
and recusal are given.  The Comptroller General 
is responsible for making these appointments.  A 
Chairperson and Vice-Chairperson are to be select-
ed, and should be members with no representation-
al or financial conflicts of interest.  Importantly, the 
procedures for the operation of the Board should 
be based on simple majority vote.  The Board will 
ultimately be responsible for approving priorities 
in research and fund allocations, methodological 
standards recommendations from a methodology 
committee, and the formatting and communication 
strategies for all products.  If stakeholders are to be 
included on the Board, a simple majority vote pro-
cedure will be necessary to maintain the ability of 
the Board to make difficult decisions that may not 
suit the interests of a minority of members.  

Recommendation 2:  Convey judgments 
of the strength of evidence and of 
comparative effectiveness through 
explicit rating systems that meet 
the needs of patients, clinicians, and 
payers.

Specific Strategies:

•	 In both evidence synthesis and evidence generation, 
seek to uncover clinical differences among patients 
that help predict which patients will benefit most from 
alternative interventions

•	 Use decision analytic modeling techniques on a reg-
ular basis to complement the findings of systematic 
review and meta-analysis of the published medical 
literature
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•	 Balance the framing of comparative effectiveness evi-
dence reviews so that they neither provide too little 
summary judgment nor so much that they serve as a 
proxy for decisions

•	 Develop clear, reliable, and valid rating systems 
through which judgments of the strength of evidence 
and comparative clinical and cost-effectiveness can be 
communicated to all stakeholders

Evidence produced by new studies or through the 
synthesis of existing sources will always reflect the 
outcomes of populations of patients.  Clinicians and 
patients, however, may determine that population-
based findings have little relevance when making 
test or treatment choices for individual patients, 
patients who often differ in many ways from the 
“average.”  For all decision-makers, therefore, com-
parative effectiveness evidence will best serve their 

needs if evidence syntheses are framed to highlight 
clinical or socio-demographic characteristics that 
are related to different relative risks and benefits 
of treatment.  Better understanding of which types 
of patients are more likely to benefit from different 
care options is the most central of all the evidentia-
ry goals of comparative effectiveness research, and 
formatting the information to capture the diversity 
of patient responses to different options will maxi-
mize the applicability of comparative effectiveness 
for all stakeholders.

One way to highlight the importance of patient sub-
populations, even when ample published evidence 
is lacking, is decision analytic modeling.  Decision 
analysis involves the creation of a decision tree to 
represent all the possible components of a pathway 
of care, including the course of treatments with all 
their possible benefits and risks.  Probabilities based 
on best existing evidence, or expert opinion when 
evidence is lacking, are assigned to each fork in the 
decision tree, and values related to the effect on 
quality of life are assigned to each outcome.  Deci-
sion analysis is thus especially useful when patients’ 
perspectives and values are particularly important 
in judging the outcomes of care.  Ultimately, the 
entire decision tree can be analyzed to compare the 
cumulative outcomes between two or more differ-
ent pathways of care.  Decision analysis is able to 
explicitly model the different relative risks and ben-
efits of interventions for all known subpopulations 
of patients, and can therefore help highlight the 
importance of key clinical or socio-demographic 
characteristics in understanding the comparative 
effectiveness of alternative interventions for diverse 
patient groups.

Decision analysis is also useful when there is no di-
rect head-to-head comparative evidence between 
two alternative treatments.  In such situations, ad-
herence to traditional evidentiary hierarchies might 
lead a systematic review to conclude that there is 
“inconclusive” or “inadequate” evidence to make 
a comparative judgment between two alternative 
therapies; but decision analytic modeling can take 
a broader range of available evidence, supplement 
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it where necessary with consensus or expert ad-
vice, and present a model through which the ef-
fectiveness of two treatments can be more usefully 
compared.  Decision analysis has been used by the 
Medicare Coverage and Evidence Development 
Advisory Committee (MEDCAC) and the United 
States Preventive Services Task Force (USPSTF) in 
evaluating screening and diagnostic interventions, 
but its use should be expanded by a federal com-
parative effectiveness program as a component of 
the evaluation of therapeutic interventions as well.  
Modeling has its own set of acknowledged vulnera-
bilities, and usually adds complexity and time to any 
comparative effectiveness review, but inclusion of 
modeling as a standard approach within compara-
tive effectiveness research would likely improve the 
overall usefulness of the results for patients, clini-
cians, and payers.

Another key step in making comparative effective-
ness reviews more useful to all stakeholders is to 
provide enough judgment about the strength of 
evidence and the overall findings of the reviews to 
be actionable.  A balance must be struck between 
trying too hard to appear “impartial” by providing 
only an undigested compendium of study findings, 
and going to the other extreme of making decisions 
that negate the role of clinicians and patients in 
sorting out how the evidence should be applied in 
the context of individual clinical decisions.  In order 
for evidence syntheses to avoid these twin pitfalls, 
the best option would be to frame comparative ef-
fectiveness reviews to include important detail and 
overall judgments translated into an easy-to-un-
derstand set of grades or other rating system.  The 
proposed procedure for the generation of ratings 
would follow the general pattern established by 
NICE and also used by Medicare for the MED-
CAC.  First, the academic work of comparative ef-
fectiveness assessment would be performed by one 
of the research and review groups commissioned 
by the federal organization.  This assessment would 
follow an established process for rating the strength 
of evidence on the key questions related to compar-
ative net health benefits between two or more alter-
native interventions.  The assessment report would 

then flow back to the federal organization where an 
independent panel would be convened to appraise 
the evidence.  It would be at this appraisal phase 
that revision or further work by the academic as-
sessment group might be requested, but ultimately 
the appraisal committee would recommend overall 
grades or ratings on comparative effectiveness, in-
cluding ratings for all key patient subpopulations.  
Patients will find these reporting formats easier to 
understand and incorporate in their discussions 
with clinicians.   Clinicians will also find this fram-
ing of comparative effectiveness more actionable.  

In addition, this kind of formatting is likely to make 
it easier for professional guidelines groups to in-
corporate comparative effectiveness into guidelines 
and appropriateness criteria, a critical feature of the 
effective dissemination of guidance to clinicians. 

As with evidence on clinical effectiveness, evidence 
on cost-effectiveness will prove more understand-
able and helpful for decision-making if it is framed 
through some kind of grading or rating system as 
well.  This is not to suggest that an intervention or 
pathway of care would be rated as “cost-effective” 
or “not cost-effective” according to some single 
cut-point, although it might be that among two or 
more different approaches to achieve a particular 
goal – e.g. identify a person at risk of early heart 

The best option would be to 

frame comparative effectiveness 

reviews to include important detail 

and overall judgments translated 

into an easy-to-understand set of 

grades or other rating system.
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disease – one approach might be identified as more 
cost-effective than others.  Costs and cost-effective-
ness would be presented just like evidence on clini-
cal effectiveness, as a means of providing guidance 
for decision-makers, not as a proxy for making the 
decision for them.

There are helpful examples of existing comparative 
effectiveness products whose formatting fits the 
model proposed above.  For example, patient and 
clinician versions of comparative effectiveness re-
ports created by AHRQ use specific templates with 
a three-dot grading system to portray judgments 
on the strength of evidence underlying the answers 
provided to key questions about the comparative 
effectiveness of alternative care options.  Another 
notable example of formatting reviews to provide 
guidance to multiple audiences is the recommen-
dation program of the USPSTF.  The USPSTF, 
first convened by the U.S. Public Health Service 
in 1984, and since 1998 sponsored by AHRQ, is 
the leading independent panel of private-sector 
experts in prevention and primary care.  Its mem-
bers are independent primary care clinicians with 
methodological expertise in epidemiology, deci-
sion analysis, and health services research.  The 

USPSTF conducts rigorous, impartial assessments 
of the scientific evidence for the effectiveness of a 
broad range of clinical preventive services, includ-
ing screening, counseling, and preventive medica-
tions.  Its recommendations are considered the gold 
standard for clinical preventive services.

The USPSTF makes recommendations not for 
coverage and payment but for whether specific pre-
ventive services should be integrated into routine 
clinical care.  The methodological foundation of 
USPSTF recommendations are transparent judg-
ments, communicated by a rating scheme, of the 
level of certainty provided by the evidence and a 
separate judgment indicating the magnitude of the 
net health benefit conferred by a preventive ser-
vice.  Ratings of the certainty and magnitude of net 
health benefit are ultimately combined to create 
an overall recommendation grade of A, B, C, or D; 
an “I” grade is assigned when evidence is judged 
to be insufficient to make any recommendation.  
Each grade is linked to standard recommendation 
language: an “A” grade, for example, indicates that 
the USPSTF “strongly recommends that clinicians 
routinely provide the service to eligible patients”; a 
“B” grade is a weaker but still positive recommen-
dation, and so on.

The recommendations of the USPSTF are widely 
disseminated to professional audiences in relevant 
journals, such as Annals of Internal Medicine; on 
the AHRQ Web site (http://www.preventiveser-
vices.ahrq.gov); in print through the annual Guide 
to Clinical Preventive Services; and in a Web-based 
Electronic Preventive Services Selector (http://
epss.ahrq.gov/PDA/index.jsp), which is download-
able into personal digital assistant devices.  Wide 
and innovative dissemination efforts, however, 
are not the primary reason why USPSTF recom-
mendations have proven extremely influential with 
clinicians and payers.  Their influence is largely 
due to the strong legitimacy that comes from an 
independent and rigorous evidence review process, 
and, importantly, from their adoption of this rating 
approach that places evidentiary judgments into a 
clearly defined scheme to facilitate comprehension 

Whether a rating system would 

use letters, or grades, or just verbal 

categories, the key is to move 

the complexity of comparative 

effectiveness review into a format 

that can be understood and can 

prove tangible enough to provide 

real guidance to stakeholders. 
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and use by all decision-makers.  The USPSTF is 
not making or mandating coverage recommenda-
tions, but providing guidance that allows for rapid 
consideration by individual patients and clinicians 
as well as by outside decision-making bodies who 
are able to use this evidence in creating transparent, 
evidence-based guidelines and medical policies.

Several other comparative effectiveness review 
groups, including the Blue Cross Blue Shield As-
sociation Technology Evaluation Center (TEC), 
and the Institute for Clinical and Economic Review 
(ICER), have developed publicly available methods 
for rating or grading evidence and for providing 
judgments on net harms and benefits of alternative 
care options.  The TEC convenes a Medical Advi-
sory Panel (MAP) to appraise internally produced 
assessments along five evidentiary criteria, each of 
which is judged by the MAP to be “met” or “not 
met” for the particular technology under review 
(see Box B).  In rendering these judgments the TEC 
is not making coverage decisions for Blue Cross or 
other health plans; the five criteria serve as a bench-
mark to help the TEC reviews provide decision-
makers with a consistent framework across multiple 
types of interventions to guide further deliberation 
on coverage at the individual plan level.

ICER has developed a two-part rating system for 
separate judgments of comparative clinical effec-
tiveness and comparative value, with the potential 
for integrating the ratings if desired by stakeholders 
(see Box C).  ICER reviews with this rating system 
have been used to guide coverage decisions by pri-
vate health plans and by one public decision-mak-
ing body, the Washington state Health Care Au-
thority, which is legislatively instructed to consider 
safety, clinical effectiveness, and cost-effectiveness, 
in making coverage decisions for the state’s Medic-
aid and other public departments.8

A federal comparative effectiveness organization 
will need to examine the merits of these different 
rating systems and adopt one in close consultation 
with all stakeholders.  Whether a rating system 
would use letters, or grades, or just verbal categories, 
the key is to move the complexity of comparative 
effectiveness review into a format that can be un-
derstood and can prove tangible enough to provide 
real guidance to stakeholders.  It may be difficult to 
arrive at a single format that is suitable for patients, 
clinicians, and payers, but the legitimacy and the 
ultimate impact of comparative effectiveness will 
be greatly enhanced if a single basic approach can 
be devised and tailored slightly to meet individual 
stakeholders’ needs.  Rapid attention to this fram-
ing and formatting issue will be required at the 
onset of the activity of a federal program, for the 
earliest reviews that are produced will set impor-
tant precedents for the communication of results.  
Further evolution of any rating system is likely as a 
federal program learns from early experience, but 
a rating system is likely to become nearly synony-
mous with the work of the entire federal program, 
and so a consistent, transparent, and well-known 
approach should become an early cornerstone of a 
federal comparative effectiveness program.  

There is no more contentious 

element of comparative 

effectiveness policy than the 

question of what to do with cost-

effectiveness. 

8. 	� Song, KM.  Medical procedures rated by state’s expert comparison shoppers.  Seattle Times.  July 7, 2008.  Available at: http://seattletimes.
nwsource.com/html/localnews/2008036631_evidence07m.html.  Accessed May 31, 2009.
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 Recommendation 3:  
Make cost-effectiveness a core 
component of the scope of a federal 
comparative effectiveness program.

Specific Strategies:

•	 Coordinate analyses of comparative cost-effectiveness 
in parallel with evaluations of comparative clinical ef-
fectiveness

•	 Base cost-effectiveness analyses on transparent decision 
analytic models that meet high standards for objectiv-
ity and technical quality

•	 Present comparative cost-effectiveness results in a 
fashion that allows all stakeholders to understand the 
components of cost and the perspective taken in the 
analysis

•	 Frame evidence on cost-effectiveness as one of many 
tools to highlight opportunities for greater value; it 
should not be promulgated as the single or dominant 
method of guiding clinical decisions or payer policies

•	 Recognize the different cycles of development for vari-
ous types of medical interventions, and deploy cost- 

effectiveness analyses and all evidence synthesis efforts 
in a manner cognizant of the time needed for the mat-
uration of younger technologies that show substantial 
promise for treating significant unmet needs  

There is no more contentious element of compara-
tive effectiveness policy than the question of what 
to do with cost-effectiveness.  With quite reason-
able apprehension, some stakeholders worry that 
cost-effectiveness could be used as a single criterion 
by which to make recommendations for the insur-
ance coverage of medical services.  This is, after all, 
the general approach taken by NICE in England.  
There are also concerns that cost-effectiveness 
methodology is rooted in an overly utilitarian ethic, 
that it poorly captures the value of interventions 
for severely disabled patients, and that it can catch 
important innovations at an early, more expensive 
stage, and snuff them out before they have a chance 
to prove their worth.

However, not one of these concerns is new; not one 
is less than well-studied and well-known to meth-
odologists and policy figures in the cost-effective-
ness field.  And, ultimately, the question boils down 
to whether it is better to have a federal compara-
tive effectiveness research program ignore costs, or 
whether the program should include costs within 
its scope, consult with all stakeholders on the best 
way to frame and format cost information, help de-
velop its methodology further, and make sure that 
cost is considered openly and always in the context 
of clinical effectiveness.  I propose that the long-
term interests of patients in the United States for 
high-quality, affordable health care makes the an-
swer to this question clear; and that the challenge 
of incorporating cost-effectiveness should be met at 
the outset of the operation of a federal comparative 
effectiveness program.

How are cost-effectiveness analyses done?  They 
are built upon the same decision tree model that 
underpins decision analysis, with costs for all doctor 
visits, hospitalizations, tests, and treatments includ-
ed along with clinical outcomes.  If desired, costs 
and benefits related to time lost from work and 

I propose that the long-term 

interests of patients in the United 

States for high-quality, affordable 

health care makes the answer to 

this question clear; and that the 

challenge of incorporating cost-

effectiveness should be met at the 

outset of the operation of a federal 

comparative effectiveness program.
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the time and effort of caregivers can be included 
as well.  Cost-effectiveness analysis then evaluates 
the health benefits and economic costs of alterna-
tive interventions when viewed as entire pathways 
of care.  As with decision analysis, subpopulations 
can be easily considered separately.  The result of a 
cost-effectiveness analysis can demonstrate that two 
alternative pathways are equally effective, in which 
case the least costly is more cost-effective.  The re-
sult can also demonstrate that one intervention and 
its pathway of care are more effective, at least for 
some patient populations, and if the intervention 
and its pathway are more effective they can either 
be less costly overall (a great bargain), or the incre-
mental clinical benefits may come at a higher cost.  
This ratio of the incremental cost divided by the 
incremental clinical benefit is the cost-effectiveness 
ratio, a ratio that can extend from small numbers, 
such as $100 per additional year of life gained, to 
very high numbers, such as $1 million for an ad-
ditional year of life.  The decision about whether 
to use a particular ratio as a “cost-effective” thresh-
old is not inherent in the use of cost-effectiveness.  
In fact, no formal threshold need be established at 
all to use cost-effectiveness information to provide 
guidance to patients, clinicians, and payers.   

At its most basic, cost-effectiveness analysis can 
provide information to help doctors consider which 
treatment pathways are most effective for different 
kinds of patients, and can help both patients and 
doctors select a cheaper option if all pathways are 
judged to be equally effective.  For example, ICER 
performed a comparative effectiveness review of 
the use of coronary CT angiography (CCTA) to 
evaluate low-risk patients with acute chest pain 
in the emergency department.9 The ICER review 
concluded that the clinical effectiveness of using 
CCTA to rapidly screen patients was comparable to 
that of standard screening protocols that require a 

minimum of eight hours in the emergency depart-
ment.  The cost-effectiveness analysis done as part 
of this comparative effectiveness review suggested 
that although CCTA was a more expensive test, its 
use would reduce overall emergency department 
charges and subsequent outpatient testing costs, 
results that suggested that CCTA would be more 
cost-effective overall than traditional screening ap-
proaches.  CCTA received a rating of “high value” 
in the ICER review.  Guided by this analysis, which 
would not have been possible without the inclusion 
of cost-effectiveness information, the Washington 
state Health Care Authority granted coverage to 
CCTA for the evaluation of low-risk patients in the 
emergency department.

There are additional reasons to favor the inclusion 
of cost-effectiveness in the scope of a federal com-
parative effectiveness program.  Some professional 
societies have indicated that costs should be consid-
ered by clinicians developing appropriateness crite-
ria or guideline recommendations.10,11 But current 
comparative effectiveness reviews usually avoid 
costs as an explicit component, leaving guideline 
groups and payers with no framework within which 
costs can be explicitly considered.  Looking at costs 
later, after an assessment of clinical effectiveness, 
tends to focus coverage decisions on a drug’s price 
rather than on its overall value to patients and the 
health care system.  Cost-effectiveness evidence 
produced as part of comparative effectiveness would 
help ensure that when payers consider cost issues it 
is done in a transparent, explicit manner, enhanc-
ing the legitimacy of coverage and payment poli-
cies.  In addition, the inclusion of cost-effectiveness 
as a core component of comparative effectiveness 
would serve as a stimulus for medical innovators 
and manufacturers to focus their efforts on devel-
oping new products that can demonstrate evidence 
of significant improvements in patient outcomes at 

9. 	 Institute for Clinical and Economic Review (ICER).  Final Appraisal Document: Coronary Computed Tomographic Angiography for 
Detection of Coronary Artery Disease.  January, 2009.  Available at: http://icer-review.org/index.php/ccta.html.  Accessed June 1, 2009.

10. Patel MR, Spertus JA, Brindis RG, et al. ACCF proposed method for evaluating the appropriateness of cardiovascular imaging. J Am Coll 
Cardiol 2005;46:1606 –13.

11. American College of Physicians.  Improved Availability of Comparative Effectiveness Information: An Essential Feature for a High-Qual-
ity and Efficient United States health Care System.  Philadelphia: American College of Physicians; 2008: Position Paper. (Available from 
American College of Physicians, 190 N. 
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 prices that will prove sustainable for the U.S. health 
care system in the long term.    

There are two basic strategies for incorporating 
cost-effectiveness information that would make the 
most sense for a federal comparative effectiveness 
program.  The first of these strategies is similar to a 
policy within Medicare called “least costly alterna-
tive.”  The overarching idea is to identify clinical 
alternatives for which the evidence demonstrates 
their effectiveness is “comparable,” and only then 
apply cost-effectiveness to evaluate the alternative 
pathways of care.  Ultimately, whichever pathway of 
care is less costly overall would be identified as the 
higher value option, providing guidance to allow 
patients, clinicians, and payers to favor comparable 
interventions with lower “total pathway” costs.  It 
is important to note that, as was the case with the 

ICER review of CCTA, total pathway costs may be 
lower even when the initial acquisition cost of the 
primary intervention is higher.  Thus it is not unex-
pected for some expensive new interventions to be 
shown to provide high value compared to existing 
alternatives.    

This strategy for using cost-effectiveness to provide 
guidance has an intuitive appeal and is easily ex-
plained to clinicians and the public.  Why shouldn’t 
patients and clinicians, as well as payers, want to 
choose a clinical alternative that is just as good 
as any other but cheaper?  Challenges would still 
remain, however.  From a policy perspective, this 
approach puts great pressure on the judgment of 
whether two clinical alternatives should be labeled 
“comparable.”  If the acknowledgment of small, 
incremental advantages eliminates any possible 
consideration of cost-effectiveness, payers would 
have a significant interest in having a federal com-
parative effectiveness program adopt a relatively 
liberal conception of “comparable,” whereas manu-
facturers and others might advocate strongly for 
minor differences to be all that is needed to make 
it impossible to call two alternatives comparable.  
In effect, this approach prevents the application of 
cost-effectiveness as a tool to do what it often does 
best: identify incremental clinical advantages and 
estimate the cost payers and patients must pay for 
that incremental advantage.   

Therefore, a second possible strategy for using 
cost-effectiveness to provide guidance is to evalu-
ate pathways of care and provide cost-effectiveness 
ratings not only when two alternatives are consid-
ered comparable but when one is marginally bet-
ter.  Ratings of cost-effectiveness would be a central 
component of this approach, since raw incremental 
cost-effectiveness ratios – in which the metric used 
is often the cost per additional life year gained or 
quality-adjusted life year gained – are unlikely to 
provide suitable guidance for patients, clinicians, 
and payers without additional context.  

One of the areas of methods development that a 
federal comparative effectiveness program would 

Moreover, ratings do not 

in themselves convey 

recommendations for clinical 

practice or coverage, but they can 

support the consideration of cost-

effectiveness by clinicians in the 

design of clinical guidelines, and 

they can provide explicit, rigorous 

information to support more flexible 

and patient-centered medical 

policies seeking to encourage the 

use of high value options.
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need to explore is how a rating system for cost-ef-
fectiveness might be developed to achieve the bal-
anced goal of providing effective guidance to all 
stakeholders without stepping over the boundary of 
making specific clinical or policy recommendations.  
As mentioned earlier, ICER has developed a rat-
ing system for both clinical and cost-effectiveness 
information as part of its comparative effective-
ness reviews.  ICER rates the use of interventions 
for particular patient populations as having “high,” 
“reasonable or comparable,” or “low” comparative 
value.  As is true for reviews of comparative clinical 
effectiveness, a rating system for cost-effectiveness 
conveys important judgments about evidence and 
presents information in a clear, transparent format.  
Moreover, ratings do not in themselves convey rec-
ommendations for clinical practice or coverage, 
but they can support the consideration of cost-ef-
fectiveness by clinicians in the design of clinical 
guidelines, and they can provide explicit, rigorous 
information to support more flexible and patient-
centered medical policies seeking to encourage the 
use of high value options.    

Despite the potential advantages of including cost-
effectiveness in the scope of a federal program, this 
prospect remains highly controversial.  Even some 
stakeholders who believe in the importance of cost-
effectiveness feel that it would taint any evaluation 
of clinical effectiveness, undermining trust among 
patients and clinicians who might fear that the 
initiative is dominated by a goal of cutting costs.  
Alternatives to formal incorporation of cost-effec-
tiveness into a federal program include funding the 
analyses separately within other branches of HHS 
or leaving cost-effectiveness entirely outside the 
scope by providing no funding and relying on pay-
ers to commission their own analyses when desired.  
While it may be possible to construct some kind 
of arm’s length relationship between a federal com-
parative effectiveness program and an allied effort 
to conduct cost-effectiveness analyses, the logistics 
of bringing the work into alignment would likely 
create significant inefficiencies and inconsistencies 

in the research, and the important potential for the 
decision analyses underlying cost-effectiveness to 
inform judgments of clinical effectiveness would be 
lost.  In addition, relegating cost-effectiveness to 
the payer community would perpetuate the existing 

problems with legitimacy and coordination of the 
research, and minimize the chances that cost-effec-
tiveness information would ever be viewed as trust-
worthy by clinicians or patients.  Overall, therefore, 
despite the challenges of aligning clinical effective-
ness and cost-effectiveness research without creat-
ing the impression that comparative effectiveness is 
“just about the money,” I propose that the best way 
to meet the goals for a federal comparative effec-
tiveness program is to commission the two through 
parallel processes, and to format and disseminate 
the results as transparent ratings that make clear 
the methodological limitations of the findings, and 
the proper, circumscribed, role that cost-effective-
ness information should have in resource allocation 
and medical policies.  

The production and wide 

dissemination of high-quality 

evidence cannot be the true goal of 

a federal comparative effectiveness 

program.  Getting that evidence 

applied in practice and policy, and 

seeing it improve outcomes and 

value, has to be the measure of 

success. 
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 Recommendation 4:  
Integrate comparative effectiveness 
reviews into clinical practice by giving 
clinician organizations a leadership role 
every step of the way. 

Specific Strategies:

•	 In collaboration with professional clinical societies, for-
mal procedures should be established through which 
guidance can be rapidly integrated by the societies into 
professional guidelines, appropriateness criteria, and 
other forms of clinical guidance as a principal method 
of influencing clinician understanding of the link be-
tween comparative effectiveness and best practices

•	 Collaborate with patient and clinician societies in 
co-branding formats of evidence reviews that can be 
aligned with the development of health IT infrastruc-
ture to reach clinicians and patients at the point of 
care

The production and wide dissemination of high-
quality evidence cannot be the true goal of a federal 
comparative effectiveness program.  Getting that 
evidence applied in practice and policy, and seeing 
it improve outcomes and value, has to be the mea-
sure of success.  Unfortunately, there are numer-
ous barriers to the uptake of comparative effective-
ness in clinical practice.  The limitations from the 
clinician’s standpoint begin with questions about 
the provenance of the information – does it reflect 
the considered judgments of expert clinicians in 
the field?  Or the mixed motives of either payers 
or manufacturers?  Clinicians are bombarded with 
“evidence,” and it will be very difficult to craft a 
new source of evidence that can pierce the protec-
tive wall many clinicians erect to protect themselves 
from information overload.  

There are also significant difficulties in making 
comparative effectiveness information available 
when needed at the point of care.  Bulky, paper 
manuals are likely to sit on a shelf and go unused.  
And too often the guidance provided to clinicians 
lacks sufficient flexibility and relevance to clinical 
practice.  The format for clinicians can suffer from 

being either too simple or too complex.  Guidelines, 
for example, can be framed as simplistic algorithms 
that may disregard many important individual pa-
tient characteristics.  Clinicians have often com-
plained about such “cookbook” approaches that fail 
to allow for critical nuances in individual patient 
situations.  Conversely, technically complex and 
diffusely framed summaries of existing information 
shorn of any attempt to rate or judge key findings 
will be too difficult for individual, busy clinicians to 
sort through and apply in a busy daily practice.  

How best, then, to address these barriers and get 
comparative effectiveness information into clinical 
practice?  The primary proposal underlying this 
recommendation is to drive the process by letting 
leading clinician organizations take the reins.  The 
relationship that NICE has with the Royal Colleges 
in England, in which all clinical guidelines are pro-
duced and promulgated in direct collaboration with 
the professional organizations, provides an example 
of how a clinician-driven approach to dissemination 
can increase both the legitimacy and applicability of 
comparative effectiveness information.

In practice, this approach would entail close collab-
oration at all stages of the assessment, appraisal, and 
dissemination of comparative effectiveness reviews.  
At the initiation of a review, professional organiza-
tions would be solicited for nominees of clinical and 
methodological experts to serve on the appraisal 
committee along with patient representatives, oth-
er stakeholders, and unaffiliated members.  These 
clinical experts would inform the initial scope of the 
review by providing input to the academic review 
organization commissioned by the federal program 
to perform the assessment.  At all stages of the as-
sessment, clinical experts would provide feedback 
and advice.  They would also have an important role 
in the appraisal committee deliberations that would 
ultimately approve the assessment and provide rat-
ings of comparative clinical effectiveness and cost-
effectiveness.  When the review is being prepared 
for general dissemination, there would be a key step 
in which the clinical experts would work with their 
own organizations to incorporate the findings into 
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updated clinical guidelines, appropriateness criteria, 
or other evidence-based tools for clinicians.  The 
goal would be to have the comparative effectiveness 
review emerge simultaneously from the federal pro-
gram with authoritative guidance or commentary 
from the relevant clinical specialties.  

It can be argued that a process for guideline devel-
opment under direct control of the federal program 
itself would be better in that it would safeguard 
against parochial interests and potential conflicts 
among different medical specialties.  But physicians’ 
trust in professional society recommendations is 
very high, and as long as the collaborative relation-
ship is maintained throughout the review process, 
and the results can be formatted to facilitate rapid 
consideration and integration by professional soci-
eties into their own work, clinicians will be more 
likely to view the final product as trustworthy, au-
thoritative, and actionable. 

Integration into clinical practice will also be aug-
mented if consideration is given to aligning the dis-
semination of the linked evidence reviews-clinical 
guidelines with developments in the health IT infra-
structure.  The goal should be to consider formats of 
the reviews-guidelines that can be easily woven into 
the daily practice flow of clinicians as they adopt 
health IT systems.  It will be particularly useful if 
these formats support a shared decision-making 
process between patients and their clinicians.  One 
good example of comparative effectiveness infor-
mation formatted in this way is the approach taken 
by the Foundation for Informed Decision Making 
in its clinician and patient materials for localized 
prostate cancer, low back pain, and other common 
conditions (see www.fimdm.org).  These materials, 
available in hard copy, DVD, and web-based ver-
sions, not only convey information but also frame a 
specific approach for patients and clinicians to en-
gage with each other as they consider the informa-
tion to reach an efficient, informed decision.  

A federal program in comparative effectiveness 
should seek the same broad- based approach to sup-
porting shared decision-making through the mate-

rials it disseminates in conjunction with clinician 
specialty organizations.

Recommendation 5: Use comparative 
effectiveness results to support 
innovative coverage and payment 
policies that encourage the generation 
of better evidence to guide future 
care and align patient and clinician 
incentives to use costly interventions 
prudently.  

Specific Strategies:

•	 Public and private payers should be empowered to use 
improved evidence from comparative effectiveness to 
support:

•	 Value-based benefit designs to decrease patient out of 
pocket expenses for higher value care options

•	 Coverage with evidence development policies to pro-
vide access to promising technologies with require-
ments to gather further evidence on clinical and cost-
effectiveness

•	 Payment strategies that reward innovation demon-
strating significant patient benefits instead of follow-
ing a model of “reimbursement” divorced from evi-

The emergence of a trusted 

national source of comparative 

effectiveness information will make 

it possible to speed the adoption 

of innovative approaches that can 

enhance care for individuals while 

also helping to restrain the growth 

in health care costs.  
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 dence of comparative clinical effectiveness
•	 Medical management programs that are finely tuned 

to guide the use of interventions with high costs and/or 
high risks so that patients receive the right care at the 
right time from a clinician with the right training

•	 Quality performance measures based on the findings 
of comparative effectiveness reviews

The way that purchasers and payers apply compara-
tive effectiveness results to benefit design, coverage, 
and payment policies will have a profound influence 
on the impact of comparative effectiveness – and 
on how a federal program is ultimately judged by 
patients and clinicians.  The most traditional ap-
plication of evidence by payers to medical policy 
has been the dichotomous “cover/no cover” cover-
age decision.  When this is the dominant coverage 
policy tool at payers’ disposal, comparative effec-
tiveness either becomes a relatively blunt tool to 
deny coverage to all patients, or, more often, com-
parative effectiveness information has little impact 
at all as coverage is granted even in the absence of 
good evidence, and payment for new interventions 
is determined by traditional formulas divorced from 
consideration of evidence on comparative clinical 
effectiveness.  

But the emergence of a trusted national source of 
comparative effectiveness information will make 
it possible to speed the adoption of innovative ap-
proaches that can enhance care for individuals while 
also helping to restrain the growth in health care 
costs.  As the Congressional Budget Office stated in 
its 2007 report on comparative effectiveness:12

	� Although insurers could choose not to cover drugs, 
devices, or procedures that were found to be less effec-
tive or less cost-effective, they would have a number 
of additional options as well. They could adjust pay-
ments to doctors and hospitals to encourage the use 
of more-effective care. Alternatively, insurers could 
require enrollees to pay some or all of the additional 
costs of more expensive treatments that were shown 

to be less effective or less cost-effective (in which case 
enrollees would have to decide whether the added 
benefits were worth the added costs). Indeed, some 
recent proposals call for a “value-based” design of in-
surance, which encourages the use of services when 
the clinical benefits exceed the costs and likewise dis-
courages the use of services when the benefits do not 
justify the costs. Although insurance plans generally 
vary cost sharing by the type of service provided, that 
new approach would be tailored to the patient and the 
treatment.

In the past, payers have routinely used consider-
ations of clinical and cost-effectiveness to design 
tiered drug formularies, but have otherwise not 
had a practical model for tiering the benefits re-
lated to procedures, devices, and many specialty 
services.  Instead, many benefit designs have relied 
on a “blunt” deductible that applies equally to all 
health care services, no matter what the effective-
ness or value.  Comparative effectiveness reviews, 
if formatted with ratings of comparative clinical 
and cost-effectiveness, could support a transpar-
ent, evidence-based tiered benefit design for these 
other services in which patients would pay less out 
of pocket for “high-value” diagnostic or treatment 
options.  Value-based insurance designs dropping 
out-of-pocket payments for patients with certain 
chronic conditions have now been adopted by sev-
eral large employers, with early results suggesting 
improved clinical outcomes and cost savings.13

Comparative effectiveness ratings could also be use-
ful to support innovative coverage decisions that link 
coverage to requirements for clinicians and patients 
to participate in ongoing clinical research.14  Called 
“coverage with evidence development” or “coverage 
under protocol,” this approach to coverage has been 
used by Medicare for several high-profile services, 
including implantable cardio-defibrillators, and 
PET scans for cancer management.  Coverage with 
evidence development seeks to balance the inter-
est in making a promising intervention available to 

12.	Congressional Budget Office. 2007.  Research on the comparative effectiveness of medical treatments.  Washington, DC: CBO
13. Fendrick AM, Chernew ME. Value-based insurance design: a “clinically sensitive” approach to preserve quality and contain costs. Am J 

Manag Care. 2006;1:18-20.
14. Tunis SR, Pearson SD.  Coverage Options For Promising Technologies: Medicare’s ‘Coverage With Evidence Development.”  Health 

Affairs 2006; 25: 1218-1230.
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patients who might benefit with the need for better 
evidence on the intervention’s true long-term risks 
and benefits.  Public and private payers need a val-
id, objective way to decide which new technologies 
should receive this form of coverage, and a rating 
system for comparative effectiveness results could 
provide the foundation on which this type of ap-
proach could grow with greater legitimacy.  Private 
health plans should continue to develop new insur-
ance contract language and other ancillary policy 
tools so that they can be ready to capitalize on the 
existence of independent, authoritative compara-
tive effectiveness information that can help identify 
good opportunities for coverage with evidence de-
velopment.  And a federal comparative effectiveness 
organization should work closely with Medicare to 
consider allocating research funds to support cov-
erage with evidence development research efforts 
when there is no manufacturer or sponsor to pay 
for the research that would be required.

Authoritative comparative effectiveness information 
should also help support novel payment policies that 
will be more effective at rewarding evidence-based 
practice.  Too often current payment arrangements 
primarily reward clinicians for doing more – more 
tests, more treatments, more visits.  Traditional fee-
for-service arrangements create financial incentives 
for service volume that do not reflect whether cli-
nicians engage in evidence-based shared decision-
making with patients, whether care is based on judi-
cious application of evidence, or whether patients 
experience high quality clinical outcomes.  

Payment for new services is where many observ-
ers, including MedPAC, have felt that Medicare 
has the best opportunities to incorporate compara-
tive effectiveness results into its policies.  For ex-
ample, Medicare could set an initial payment for 
a new intervention at a level commensurate with 
existing alternatives if there is inadequate evidence 
to demonstrate that the newer option is superior; 
such a “reference pricing” approach might be linked 
with enhanced efforts by Medicare to grant cover-
age under coverage with evidence development to 
promising interventions earlier, before evidence 

is fully adequate to judge comparative effective-
ness.  Coverage with evidence development can be 
called “dynamic coverage”; comparative effective-
ness evidence could also help support an important 
corollary policy: “dynamic pricing.”  The underly-
ing shift would take the United States health care 
system from a traditional approach that has set 
payment largely on the basis of “reimbursement” 
for clinician time and materiel, and move toward 
payment tied to independently judged evidence of 
net benefit compared to existing alternatives.  This 
shift would prove controversial with manufactur-
ers and providers, and would require new legislative 
authorities, but could prove to be one of the best 
ways for comparative effectiveness to improve the 
value of health care services under Medicare.

Comparative effectiveness information will also be 
able to support many forms of medical management 
in private health plans that seek to make most pru-
dent use of expensive interventions.  There are radi-
ology authorization programs in which physicians 
requesting an expensive scan must apply through a 
pre-authorization process; step-edits in pharmacy 
management in which patients must try a less ex-
pensive alternative first before receiving coverage 
for a more expensive (and sometimes risky) alter-
native; and case management programs, in which 
patients’ overall care is coordinated by nurse-phy-
sician teams using evidence-based protocols.  Al-

Comparative effectiveness 

information will also be able to 

support many forms of medical 

management in private health plans 

that seek to make most prudent 

use of expensive interventions.   
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 though these programs are often resented by pa-
tients and physicians, they do represent an attempt 
to provide coverage of expensive interventions 
while attempting to keep their use within prudent 
bounds.  A robust federal comparative effectiveness 
program will produce evidence that can support and 
fine-tune these kinds of efforts, providing greater 
distinction among patient subpopulations on which 
patients should have different pathways of care; and 
perhaps, in some cases, providing evidence that the 
newer, more expensive alternatives are in fact no 
better than existing options. 

A final area in which the uptake and impact of com-
parative effectiveness can be enhanced by align-
ment with medical policy is in quality performance 
measurement.  Clinicians around the United States 
are becoming accustomed to having the quality of 
their clinical care assessed, and often publicly re-
ported, on the basis of quality performance mea-
sures.   These measures usually assess whether the 

clinician performed a “process” of care believed 
to be indicated for the patient, such as ordering 
a mammogram for a woman over age 50, or pre-
scribing beta blockers for a patient following a heart 
attack.  In recent years a process for validation of 
quality performance measures has evolved and is 
now led at the national level by the National Qual-
ity Forum (NQF) (see www.nqf.org). The NQF is 
a not-for-profit membership organization created 
to develop and implement a national strategy for 
health care quality measurement and reporting.  
A federal comparative effectiveness organization 
should work closely with NQF, professional clini-
cian organizations, and other affiliated groups to 
seek an alignment between what comparative ef-
fectiveness research suggests is “best practice” and 
the development of quality performance measures.  
Here again the support runs both ways: having NQF 
use comparative effectiveness reviews as the basis 
for designating quality performance measures will 
support the uptake and adoption of the products of 
a federal comparative effectiveness program.  Simi-
larly, these products will improve the underlying 
evidentiary base of quality performance measures, 
thus enhancing their acceptance and impact among 
clinicians.  Alignment of quality measurement and 
comparative effectiveness will be one more piece of 
a strategy that will be necessary in order to make 
sure that comparative effectiveness is used and used 
well in improving the quality and value of the health 
care system. 

Conclusion

The barriers to the use of comparative effectiveness 
information in the health care system are significant, 
and nothing in the recommendations or specific 
strategies above should be construed as implying 
that it will be easy to overcome poor coordination 
of review and research efforts, impaired legitimacy 
of review organizations and processes, limited ap-
plicability of the framing and formats of research, 
inadequate development and deployment of medi-
cal policies, and misaligned payment structures.  
Easy, no; but the opportunity for a federal compara-
tive effectiveness program to make headway against 
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these barriers should also not be discounted.  The 
central product of comparative effectiveness will be 
better evidence of what works best when, and for 
whom.  If this information can be produced, dis-
seminated, and implemented through an aligned 
set of approaches to facilitate decision-making, then 
the chances will be good for significant improve-
ments in the quality and value of health care in the 
United States.

Some stakeholders would prefer a comparative ef-
fectiveness program with strict “safeguards” against 
use of the information by payers in coverage or 
pricing decisions.  But the design of comparative 
effectiveness and its products can be framed to help 
payer policies contribute to a more personalized 
health care system.  Knowing what works best, when, 
and for whom, will allow policies to reflect varia-
tion in patients and, indeed, increase the chances 
that patients will receive care that benefits them as 
individuals.  At the same time, comparative effec-
tiveness that embraces a rigorous, transparent ap-
proach to integrating reviews of cost-effectiveness 
with clinical effectiveness will provide the informa-
tion for patients and clinicians to select higher value 
care options when clinical outcomes are equivalent.  
This information will also focus payer policies on 
cost-effectiveness and not simply cost, while pro-
viding rewards for medical innovators who develop 
new, significant approaches to meet unmet patient 
needs. 

The federal technology assessment agencies of Aus-
tralia, Canada, France, Germany, and England all 
present examples of comparative effectiveness pro-
grams whose primary function is to provide explicit 
recommendations to national coverage bodies re-
sponsible for coverage and payment decisions.  Their 
experiences, both good and bad, provide many valu-
able lessons, but these organizations do not provide 
models for how the priorities, formats, and imple-
mentation of comparative effectiveness would best 
be designed for the pluralistic health care system 
of the United States.  A uniquely American balance 
will need to be found in order to produce a unique 
approach to providing guidance to patients, clini-

cians, and payers.  Balancing evidence synthesis and 
evidence generation, creating a process for greater 
stakeholder involvement while maintaining scien-
tific integrity, developing methods for translating 
evidence into ratings rather than recommendations 
or decisions – all these challenges and more will re-
flect the unique dynamics and needs of patients and 
other stakeholders in the U.S. health care system.  

A single, high-profile federal organization is the 
best structure to coordinate the broad functions of 
comparative effectiveness envisioned here: to set 
priorities, commission research, develop methods, 
and produce and disseminate reports.  But its most 
important responsibility will be to communicate 
in a trustworthy fashion with the American public.  
There will be unavoidable tensions between ea-
gerness for innovation and the limits of evidence; 
between the hopes for personalized care and the 
pragmatic boundaries of clinical systems and medi-
cal policies.  A federal comparative effectiveness 
organization will need to provide independent, 
rigorous guidance without mandating practice or 
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 policy decisions.  To do so it will need to embody 
the highest standards of scientific excellence.  It will 
need insulation from excessive influence from po-
litical or private concerns; but just as importantly, it 
will need to be guided by principles of integrity and 
transparency.  It will need to embrace the patient’s 
perspective as it wrestles with broader questions of 
limited health care resources.  And, to overcome the 
many challenges it will face, it will need to exercise 
all of its functions in a spirit of reflection and humil-
ity as it seeks to fulfill a task of deep importance to 
the American people.
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The National Institute for Health and Clinical Excellence (NICE) 

NICE was established in 1999 to provide health professionals in England and Wales with advice on securing the 
highest attainable standards of care for patients in the National Health Service (NHS).  Since its inception NICE 
has gained prominence for the rigor and independence of its technology assessment process.  In addition, NICE 
relies on cost-effectiveness as the fundamental basis of comparison between new technologies and their alterna-
tives.  For these reasons, and for its tested political durability, NICE has become the most influential technology 
assessment program in the world.

Structure, Function, and Methods
NICE has a broad mandate to set standards for the use of new technologies and procedures within the NHS and 
to produce guidelines for clinical, and now public, health.  NICE methodology makes an important distinction 
between technology assessment and technology appraisal.  Assessment puts the evidence together; appraisal judges 
it in the context of a decision to fund or not fund the technology across the NHS. 

NICE commissions its technology assessments from a network of independent academic groups across England.  
Technology assessment follows a standard and well-described methodology that includes a full systematic review of 
the topic and a rigorous approach to economic modeling of cost-effectiveness.  The appraisal phase sees the tech-
nology assessment delivered back from the academic unit to NICE, but only so that the evidence can be considered 
there by an independent advisory committee, chaired by NICE staff but whose members are drawn from clinicians, 
professional groups, researchers, and individuals with experience in patient advocacy.  Based on its deliberations, the 
advisory committee makes its recommendation on funding to the NHS.  Although health ministers in the govern-
ment have reserve powers to advise the NHS to ignore NICE guidance, they have never done so.  

Stakeholders (including relevant professional and patient organizations as well as manufacturers) are involved at 
all stages, from the preliminary scoping exercise that establishes the boundaries and comparator technologies for 
the appraisal, through the assessment phase when they have full access to the supporting systematic reviews; and 
on to the appraisal phase, when they are encouraged to comment on draft forms of guidance.  There is also a for-
mal appeals mechanism for stakeholders which, until recently, had proven robust enough to ward off formal legal 
challenges.  Finally, the Institute attempts to ensure that its processes are as transparent as possible: NICE’s work 
programs and timelines are publicized well in advance; and the data from which its conclusions are drawn are in 
the public domain with the exception of the details of studies that manufacturers insist remain “commercial-in-
confidence.”  During its first seven years NICE held its independent appraisal committee meetings in private, but 
has recently opened up all meetings to the public.  

Economic Evaluation
The key measure used by NICE to assess the comparative value of a technology is the additional cost per quality 
adjusted life year (QALY) gained.  If appropriate data on quality of life are unavailable, cost-effectiveness is esti-
mated using alternatives such as the cost per life year gained.  NICE expects its advisory bodies to use estimates of 

BOX A

Continued on next page
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cost effectiveness to inform, but not determine, their decisions.  Nevertheless, NICE has arrived operationally at 
a band of approximately $30,600 – $45,900 per QALY (based on purchasing power parity of US$1 = £0.65) as the 
threshold above which it would be increasingly likely to reject a technology on grounds of cost-ineffectiveness.  For 
example, the Institute has approved the use of eternacept and infliximab, both with incremental cost effectiveness 
ratios of $47,430 per QALY, in the treatment of rheumatoid arthritis; but it has rejected another treatment option, 
anakinra, which has an incremental ratio of $102,510 per QALY. 

NICE does not take the budget impact of a new technology into account.  For example, although a new drug 
might have a favorable cost-effectiveness ratio of $20,000/QALY, the overall impact might be quite significant for 
the NHS budget if large numbers of patients were to be eligible for treatment.  The recent approval by NICE of 
Herceptin has created just such a bind for NHS budgets.  Although the drug itself was found to be cost-effective, 
its relative high cost and the increasing number of patients eligible to take it have created a situation in which it 
has been estimated that 25 percent of the entire budget for cancer care in England could be spent on Herceptin.  
Nevertheless, NICE’s methods continue to ignore issues of affordability; the government remains accountable for 
the overall NHS budget and therefore has the responsibility to judge a particular intervention unaffordable for the 
NHS even though NICE might have judged it cost-effective.

BOX A-CONTINUED
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The Blue Cross Blue Shield Association Technology Evaluation Center (TEC)

The TEC, established by the Blue Cross and Blue Shield Association in 1985, and now administered in partnership 
with Kaiser Permanente, performs assessments of clinical effectiveness and appropriateness within specific patient 
populations, but does not generally consider costs or cost-effectiveness.  The framework that TEC uses to assess 
technologies has been adapted or fully adopted by many other technology assessment initiatives in the United 
States and so is worth exploring in some detail.  The TEC uses five formal evaluation criteria for judging the ef-
fectiveness of a medical technology.  These five criteria are:

	 •	� The technology must have the final approval from the appropriate government regulatory bodies, if 
applicable.

	 •	� The scientific evidence must permit conclusions concerning the effects of the technology on health 
outcomes.

	 •	� The technology must improve the net health outcome.
	 •	� The technology must be as beneficial as any established alternatives.
	 •	 The improvement must be attainable outside the investigational setting.

TEC uses a formal approach when reviewing the evidence and judging a technology against each of these five 
criteria.  A technology assessment is first prepared by the core staff of the TEC and then presented to its Medical 
Advisory Panel, or MAP.  The MAP is composed of nationally respected clinical and methodological experts, with 
membership diversified to ensure representation by a wide variety of viewpoints within the health care community.  
A majority of members hold academic appointments and are independent medical experts without affiliation to 
healthcare payers.  

The MAP judges a technology separately upon each of the five TEC criteria.  These five criteria, which have served 
TEC for over 20 years, were developed primarily to help private health plans judge whether a new technology was 
no longer investigational or experimental.  This has been a key distinction and threshold for coverage decisions, 
since health plan contracts generally exclude coverage for all experimental and investigational services.  With little 
support from court decisions for other evidence-based methods as a basis for judging medical necessity, disquali-
fication as investigational or experimental has been the mainstay of the use of technology assessments by private 
health plans.  Thus the TEC criteria were designed primarily to help provide the basis for a dichotomous “yes/no” 
coverage decision on new technologies and this approach continues to be the most prominent and respected ap-
proach in the United States to informing coverage decisions.

BOX B
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The Institute for Clinical and Economic Review (ICER) 

ICER provides independent evaluation of the clinical effectiveness and comparative value of new and emerging 
technologies.  ICER is based at the Massachusetts General Hospital’s Institute for Technology Assessment (ITA), 
an affiliate of Harvard Medical School.  Purposely structured as a fully transparent organization, ICER is able to 
engage with all key stakeholders in its assessments while retaining complete independence in the formulation of its 
conclusions and the drafting of its reviews.   

ICER develops its assessments in collaboration with faculty from the ITA and Harvard Medical School, as well as 
with clinical experts, patient groups, and policy leaders from around the country.  To communicate its results in an 
actionable format, ICER assigns integrated ratings of clinical effectiveness and cost-effectiveness, ratings supported 
by rigorous systematic reviews and economic modeling.  These integrated ratings answer not only the question, 
“Does it work?” but provide objective and trustworthy information with which to answer the question, “What is 
its relative value compared to other alternatives?”  

The ICER rating system is specifically formatted to support innovative patient-clinician decision support tools and 
value-based coverage and reimbursement policy.  But ICER aims to do more than produce actionable evidence 
reviews; its goal is to catalyze the application of evidence to achieve improved quality and value across the healthcare 
system.  As an academic enterprise, ICER can serve as an “honest broker” to bring all stakeholders in health care 
together to assess evidence and then develop collaborative mechanisms for applying evidence to shift patterns of 
care towards higher value. 

There are two components to the ICER Integrated Evidence Rating™, shown in the Figure below:

ICER Integrated  
Evidence Rating
 

“Comparative clinical effectiveness” is assessed through systematic review of the medical literature.  Meta-analysis, 
decision modeling, and other quantitative methods are used where appropriate.  A final comparative clinical effec-
tiveness rating is assigned according to a structured consideration of the strength of evidence and the magnitude 
of the net health benefit (if any) provided by the new technology.

The second component of ICER’s assessment is a rating of “comparative value.”  This is assessed on the basis of 
the results of an economic model that captures all clinical outcomes and costs.  Aided by the input of an external 
Evidence Review Group, ICER assigns an ultimate rating of “high,” “reasonable/comparable,” or “low” compara-
tive value based on economic outcomes such as the cost per case diagnosed, cost per hospitalization averted, and 
cost per quality-adjusted life year gained.  The goal of ICER’s value rating is to overcome the problem of elegant 
yet impenetrable cost-effectiveness information.  ICER’s cost-effectiveness work is of the highest scientific caliber, 
and it becomes a robust guide to dialogue and action through translation into tangible ratings. 

BOX C
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Table 1

Options for the scope of CER, with aligned methods and mechanisms of implementation
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