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Editor’s note: In another Health Affairs Blog post also published today, Joe Selby, the executive director
of the Patient-Centered Outcomes Research Institute, responds to David Introcaso’s post below. For
more on the concept of patient centeredness, comparative effectiveness research, and the Patient-
Centered Outcomes Research Institute, see Health Affairs‘ October issue, “Current Challenges In
Comparative Effectiveness Research.”

This past May, the Patient-Centered Outcomes Research Institute (PCORI) approved five research
priority areas: “assessment of prevention, diagnosis and treatment options”; “improving health care
systems”; “communication and dissemination”; “disparities”; and, “patient-centered outcomes research
and methodological research”. In June PCORI announced 50 pilot project research awards totaling $30
million. PCORI is anticipated to spend $3 billion between now and 2019.

What does it mean to be “patient centered” and what does this then mean about ways of “improving
“health care systems” and “communication and dissemination”? PCORI belies its “patient centered”
mandate since it has not put a primacy on understanding and improving the interaction between the
patient and the provider — the only way the quality of health care delivery is ultimately improved. None
of the fifty PCORI pilot projects examine the quality of these interactions. Understanding and improving
patient-provider interactions also explains how clinical evidence is produced or becomes meaningful.

What makes examining these interactions essential is that knowing and doing are not the same.
Consider hand hygiene, likely the most basic health care practice. Though the benefits of hand washing
have been well known since Semmelweis, studies show hand washing adherence rates are as low as
30 percent and frequently no better than 50 percent.

Why then is it that where evidence is well known, practice (or doing) does not follow, and what does this
suggest about of PCORI's chances of filling the quality gap by producing and then disseminating ever
more evidence?

The Accepted Paradigm

PCORI'’s problem or challenge, as hand hygiene compliance rates sadly demonstrate, is that reasons
cannot be causes. Since the two cannot be conflated, or since knowing things and doing things do not
fold together, research evidence never simply disseminates and transfers.

The accepted paradigm we use for improving health care delivery is one where we assume evidence or
knowledge is first produced and then communicated and disseminated. This hypothetical linear process
is what the World Health Organization terms the “know-do” gap. Similarly, the National Institutes of
Health “Roadmap” program is designed to accelerate “from bench to bedside” the transfer of evidence
to practice, and the Agency for Healthcare Research and Quality’s “Office of Communication and
Knowledge Transfer” is charged per the Affordable Care Act with creating tools to disseminate PCORI's
evidence. These and other similar efforts assume an ability to disseminate discrete evidence or
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knowledge in a linear and mechanistic fashion.

This method for improving health care quality means the use of “sound science” to produce “right”
knowledge, or the use of explicit rules by which scientific propositions to improve health care can be
obtained. This in turn means the generation of new evidence preferably by randomized control trials or
at least by systematic reviews, e.g., the Cochrane Collaborative and now PCORI. The next step is to
disseminate or transfer new knowledge, or have it travel along a “translational highway” to be brought to
ever larger national scale. The effort becomes, to use the journal title, an “implementation science”
challenge.

Understandably then, improving health care delivery takes on engineering or technical properties.
Improvement means re-engineering or wedding engineering sciences with health care. This means
largely driving out variation or bringing to ever larger “scale” uniform care delivery via processes such as
Six Sigma or Toyota Lean Production. In the examination room it makes sense to talk about a clinician
meeting a standard or a guideline and to then talk about a patient’'s compliance with that guideline.

The paradigm thus provides the rationale for numerous other activities intended to improve the quality of
health care delivery. It underpins continuing medical education and related professional development
activities, as well as many knowledge management and research dissemination programs and other
quality improvement and organizational structure or system re-design efforts. It serves as the
underlying rationale for evidence-based medicine, performance measures, quality indicators, report
cards, check lists, pay-for-performance, and other approaches or programs all endeavoring to transfer
evidence to practice.

But does this paradigm usefully explain how we know, and the know-how of improving health care
quality? Does evidence creation actually precede the delivery of care to be then simply communicated
and disseminated?

An Alternative Paradigm

Unfortunately, progress made in improving care delivery using the accepted paradigm has proven, to be
overly polite, slow. Despite all the evidence on ways to improve quality and reduce medical errors and
medication non-compliance, improving quality and outcomes remains largely a puzzle. Paradigm
testing, Thomas Kuhn said, occurs when “persistent failure to solve a noteworthy puzzle has given rise
to crisis” — or times like now. Rather than tinkering with the present paradigm, let’s consider an
alternative.

Let's assume knowledge does not arise singularly first in the mind of one individual, to be then
transferred to the mind of another individual. Instead, let's assume the creation of knowledge or
evidence actually begins with one’s response to another’s gesture and continues to build in the ongoing
back and forth of the gesture and response of people communicating. Evidence or knowledge creation
is then inherently a social act, the product of mutual adaptation. It is not meaning independent. No one
individual owns knowledge. It cannot be stored or managed or simply be disseminated or transferred.
In sum, people make sense of the world together. Reality, less brute facts, is a negotiated
interpretation. As John Searle explains, it is a brute fact that the heart pumps blood, but defining its
healthy functioning is not determined via evidence but by a value or goal to which we agree.

Reasons then are not causes. Evidence for an intervention is not by definition evidence for that
intervention. Pronovost's checklist worked because clinicians in Michigan and elsewhere agreed the
evidence “commodity” held value or was meaningful. Science determines only the strength of the
evidence that exists for any particular hypothesis. It does not presuppose a purpose or end. That's
teleology.

Under this paradigm, evidence creation and delivery improvement are not consecutive — they are more
coherently understood as entwined, commonly occurring together in real time. Health care system
improvement via systems thinking is actually a fantasy since systems are an abstraction of human
interaction — and human interaction is all there is. Physicians and patients, being people, unlike
objects in nature, are always self-interpreting (reflective and reflexive) entities. People are not planes.
They cannot be engineered. There is ultimately no evidence or quality improvement, and moreover no
meaning, absent one person’s response to another person’s gesture.

Consider this example. Dr. Warren Warwick, profiled in an Atul Gawande essay, is highly effective in
treating his cystic fibrosis patients because his practice is primarily relational. Though Gawande
illustrates Warwick's success for other purposes, he does finely detail Warwick’s ongoing back and forth
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interactions with his patients. He focuses on Warwick’s interaction with a particular young female,
during which Warwick tries to make sense of the patient's reduced lung capacity by persisting in asking
her about coughs, colds, treatment frequency, etc.

Eventually Warwick learns she has a new boyfriend and job and for these reasons she had been
skipping her treatments. Learning this, Warwick is now able to work out an agreed-upon, meaningful
treatment plan with his patient to reverse her functional decline. Not surprisingly we learn Warwick is
disdainful of clinical guidelines, telling Gawande they are “a record of the past and little more.”

Implications

Advancing evidence and improving practice are not separate activities but intertwined processes
inherently social and occurring in real time. Practice, as Thomas Schwandt argues, is not assumed to
stand “in subsidiary relationship to scientific knowledge.” (See Schwandt’s writings on this topic here
and here.) The practice setting is a site for an unfolding of events, not a context for applying evidence.

This suggests the fundamental way to improve health care quality is by designing delivery that improves
the interaction between the provider and the patient. Since health care (along with biological
functioning) emerges from relationships, Paul Uhlig argues the key to transformation is in optimizing the
patterns of patient-provider interaction. “Patterns of organization should reflect patterns of interaction,”
Uhlig says, “and patterns of organization should match patterns of patient need.”

As the Warwick example illustrates, attention should be paid to what is actually going on in conversation
between actors. Anthony Suchman terms this simply “relationship-centered care.” In writing about
improving health care effectiveness, Yaneer Bar-Yan makes an analogous point when he argues the
fine-scale task of providing individualized care should not be corrupted by the health care industry’s
drive toward large-scale, undifferentiated functions.

The importance of the qualities of interactions cannot be over-stated. Focusing on what is “actually
going on” is all that ultimately matters, since again improvement emerges only between people
interacting in real time. We produce nothing of consequence outside these interactions. At present, the
focus is instead on what should be. Attention becomes focused on how the evidence commodity is
managed. This is reflected in the bulk of studies on improving health care quality that typically attempt
to enumerate the properties or attributes of good care. Instead of learning what people are actually
doing with one another, the literature is largely about practice or business improvement schemes or
systems, measurement, or reimbursement. These activities are “as if” exercises, mere conceits since
nothing is ultimately produced outside of the interaction between clinician and patient.

“As if* exercises constitute the sum of PCORI's fifty pilot projects. None among the fifty endeavor to
provide evidence of the quality of interaction between the patient and provider. The projects instead
propose developing aids, conceptual frameworks or models, databases, decision support, evaluation
and gaming tools, frames, guidelines, instruments, lexicons, measures, mobile technologies, models,
portals, scales, surveys, quality dimensions, tool-kits and other techniques. Similarly, in PCORI
Executive Director Joe Selby’s lenathy interview published in Health Affairs last winter, there was no
mention made of improving how well a provider interacts with his or her patient (nor is there mention in
PCORI's Draft Methodology Report).

Rhetorically, how is PCORI “patient centered” when patient interactions go ignored? This is all the more
remarkable when you consider that our relation to the other, as Levinas noted, is the foundation of our
knowing, not the reverse.
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ways to create more open and effective patient-provider communication generally to a series of studies
aimed at developing targeted interventions to bring patient preferences and concerns fully into clinical
decision making in the management of chronic and mental health conditions and improving care for the
underserved, elderly and those with rare diseases. The full list of these initiatives can be seen here.

We clearly emphasize this approach further in the first round of our PCORI Funding Announcements
(PFAs), which solicited $12 million in proposals specifically focused on communication and
dissemination research. This work will generate greater insight into how we can improve the quality of
care and improve outcomes by supporting communication to clinicians and patients, as well as among
patients and their caregivers and providers.

An Emphasis On Quickly Affecting Practice And Outcomes

PCORI is also keenly aware that practice change does not necessarily follow the appearance of new
evidence, no matter how sound. We are committed to addressing this gap and to having a prompt
impact on practice and outcomes. Several specific steps reflect this commitment. Our pilot projects
also called for studies of engaging patients in the translation of evidence into practice at the level of the
health care system, and at least 19 of the funded projects address this directly. We agree with Dr.
Introcaso that systems re-engineering will often be necessary. For this reason, improving health care
systems is the second of our five national priorities for research.

Key requirements within all PCORI's funding announcements provide further evidence of our intention to
link clinical research more tightly with dissemination and implementation of study findings. We require
that both patients and other relevant stakeholders, often clinicians, be fully and meaningfully integrated
into all aspects of the research process. We will not fund research that does not meet this requirement,
because we believe that having the potential end users of the research present and involved throughout
the process will increase chances that the findings of our studies are taken up, implemented and
disseminated. Because we agree “good data” alone won't significantly change practice, we also require
that applicants for PCORI funding assess the potential and the barriers to their study findings being
implemented widely into practice.

PCORI’s approach to patient-centered research values collaboration between stakeholder communities
and strives to build a network of activated patients and engaged providers. Through this model, we are
addressing the critical patient-provider communication issues that so often govern clinical practice. Our
success is dependent on the level of input we receive, and the strength of the network we can create.
We look forward to continued feedback from all members of the health and health care community as
we advance toward our goal of bringing the patient’s voice to comparative effectiveness research.
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COMPARATIVE EFFECTIVENESS RESEARCH

By Justin W. Timbie, D. Steven Fox, Kristin Van Busum, and Eric C. Schneider

Five Reasons That Many
Comparative Effectiveness
Studies Fail To Change Patient
Care And Clinical Practice

ABSTRACT Despite widespread enthusiasm about the potential impact of
new investments in comparative effectiveness research, recent history
suggests that scientific evidence may be slow to change clinical practice.
Reflecting on studies conducted over the past decade, we identify five
causes that underlie the failure of many comparative effectiveness studies
to alter patient care. These are financial incentives, such as fee-for-service
payment, that may militate against the adoption of new clinical practices;
ambiguity of study results that hamper decision making; cognitive biases

HEALTH AFFAIRS o]
Downloaded from content.healthaffairs.org by Health Affairs on November 6, 2012

in the interpretation of new information; failure of the research to
address the needs of end users; and limited use of decision support by
patients and clinicians. Policies that encourage the development of
consensus objectives, methods, and evidentiary standards before studies
get under way and that provide strong incentives for patients and
providers to use resources efficiently may help overcome at least some of
these barriers and enable comparative effectiveness results to alter

medical practice more quickly.

he Patient-Centered Outcomes Re-

search Institute is poised to de-

velop and oversee a vast portfolio

of new comparative effectiveness

research. For this endeavor to
transform patient care, new evidence must be
disseminated to clinicians and patients, under-
stood and considered relevant, and used in the
decisions that inform clinical care.

Several treatment approaches have changed
promptly in response to new evidence, often
from randomized, placebo-controlled clinical
trials. For example, hormone replacement
therapy was widely adopted as a treatment for
preventing heart disease in women. But it was
abandoned by most physicians soon after a clini-
cal trial found that the therapy increased rates
of heart attacks and other adverse events.'

Similarly, after autologous bone marrow
transplantation was found to be effective for
patients with leukemia, its use increased among

OCTOBER 2012 31:1

by FRED HYDE MD

women with breast cancer. But after studies
showed that the treatment was no better than
conventional chemotherapy and had much
higher risks of serious side effects, its use in
treating breast cancer declined dramatically.>

However, decades of experience suggest that
translating evidence into changes in clinical
practice is rarely rapid and that treatments with
weak evidence of effectiveness are often rapidly
adopted. Despite mounting evidence that pros-
tate specific antigen screening offers little or no
benefit, the test is still widely used.* Moreover,
cost-effective treatments such as thiazide diu-
retics for patients with hypertension are adopted
far more slowly than heavily marketed treat-
ments that are less effective.*

As policy makers seek to maximize the impact
of new comparative effectiveness evidence on
clinical practice, useful lessons might be drawn
from prominent publications of the past decade.
Examining the events that followed a selected




set of these publications, we found that five root
causes appear to explain the failure of many
comparative effectiveness studies to translate
into changes in clinical practice. We offer policy
solutions that address three key phases of the
process by which evidence is translated into
practice.

Conceptual Framework For Evidence
Translation
To better understand the barriers and facilitators
of evidence translation, we divided the tradi-
tional research translation process into five
“steps” (see the online Appendix).®

First is the generation of comparative effec-
tiveness results, which include both the design
and the conduct of a study. Second is the inter-
pretation of a study’s results, when stakeholders
assess the quality and relevance of the evidence
and begin to formulate recommended changes to
clinical practice. The third step is the formaliza-
tion of results, at which point clinical experts,
health information technology vendors, and
other experts convert the recommended changes
into clinical practice guidelines, performance
measures, and clinical decision support tools.
Fourth is dissemination, the process by which
the formalized results and related tools are trans-
mitted to local stakeholders. The last step is the
implementation of new clinical practices by
professionals and patients in local settings.

Each of these activities occurs within a con-
text shaped by existing practice, professional
expectations, financial incentives, local market
demands, and regulation—all of which can pro-
mote or impede translation.

Root Causes For Incomplete
Evidence Translation
With the aid of this framework, we reviewed se-
lected studies from the past decade of compara-
tive effectiveness research translation and iden-
tified a number of factors (root causes) that
consistently predicted failure to translate evi-
dence into clinical practice. For this analysis,
we drew on carefully selected peer-reviewed pub-
lications and discussions with knowledgeable
stakeholders.®

The root causes manifest themselves in dis-
tinct ways and often exert their effects in multi-
ple steps. In the following sections of this article,
we describe these factors and provide examples
of comparative effectiveness studies in which
they affected translation.

MISALIGNMENT OF FINANCIAL INCENTIVES Eco-
nomic incentives, including the pervasiveness of
both fee-for-service reimbursement and gener-

ous insurance coverage, are among the most
commonly cited factors that lead providers and
patients to select treatments that are inconsis-
tent with evidence from comparative effective-
ness research.” Two of the most widely cited
comparative effectiveness studies of the recent
past, COURAGE (Clinical OQutcomes Utilizing
Revascularization and Aggressive Drug Evalu-
ation)® and SPORT (Spine Patient Outcomes
Research Trial),” found that conservative treat-
ment approaches for stable coronary artery dis-
ease and spinal stenosis, respectively, may be no
less effective than more invasive treatments for
many or even most patients (Exhibit 1).

Under fee-for-service payment systems, how-
ever, invasive treatments such as percutaneous
coronary intervention and spinal surgery are re-
imbursed generously compared to their alterna-
tives, while counseling patients about treatment
options goes mostly unreimbursed. Meanwhile,
most payers impose few coverage or payment
obstacles for many invasive procedures, either
because their appropriateness cannot be moni-
tored easily or because payers are likely to face
organized challenges from pharmaceutical or
device manufacturers, professional societies,
or patient advocates when they attempt to use
comparative effectiveness evidence to modify
coverage policies.

In sum, perverse financial incentives push
both patients and providers to disregard the
evidence and pursue aggressive treatments
even if they are no more effective than more
conservative treatment approaches.

Economic incentives influence all other steps
of the translation pathway, including sub-
sequent interpretation, formalization, and dis-
semination of the evidence. For example,
pharmaceutical and device manufacturers have
commonly used a variety of approaches—such
as paying key opinion leaders to disseminate
favorable messages to their peers (for example,
through speakers’ bureaus) or through the mass
media, “detailing” programs to educate clini-
cians about medical technologies, and direct-
to-consumer advertising—to influence interpre-
tation of the evidence and adoption.'

All of these tactics were observed both before
and after the release of results from CATIE (Clini-
cal Antipsychotic Trials of Intervention Effec-
tiveness)"—a landmark comparative effective-
ness study that found that newer “atypical”
antipsychotics were no more effective than con-
ventional antipsychotics for patients with
schizophrenia.

Once comparative effectiveness results are
published, stakeholders may report them selec-
tively, downplaying findings unfavorable to their
economic interests and highlighting favorable
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EXHIBIT 1

Recent Comparative Effectiveness Studies And Their Translation Outcomes

Study
ALLHAT®
CATIE®

COMPANION®

COURAGE*

SPORT®

Philadelphia Bone
Marrow
Transplant
Group'

Results

Thiazide diuretics were superior in preventing cardiovascular
disease events and less expensive than calcium channel
blockers, ACE inhibitors, and alpha-adrenergic blockers

Conventional antipsychotics were as effective as atypical
antipsychotics in patients with schizophrenia

Compared to optimal medical therapy, both cardiac
resynchronization therapy (CRT) and CRT plus defibrillator
use improved survival, reduced hospitalization rates, and
improved functional status in patients with moderate to
severe heart failure

Optimal medical therapy combined with percutaneous coronary
intervention (PCl) had similar survival benefit and angina
relief, compared to optimal medical therapy alone in patients
with stable coronary artery disease

Surgery for lumbar spinal stenosis had better outcomes than
nonsurgical treatment, according to the cohort study results

Compared with maintenance chemotherapy in conventional
doses, high-dose chemotherapy plus bone marrow
transplantation did not improve survival in women
with metastatic breast cancer

Dominant practice Translation outcome

Trend toward greater use of
calcium channel blockers
and ACE inhibitors

Use of atypical antipsychotics

No change in practice

No change in practice

Some evidence of slow
adoption of CRT (with
and without defibrillator)

Optimal medical therapy
(underuse of CRT)

Use of PCl before optimal
medical therapy

Little or no change
in practice

Surgical treatment No change in practice

Trend toward greater
use of bone marrow
transplantation

Rapid abandonment
of bone marrow
transplantation

source Authors’ analysis of data from various sources; see below. Note ACE is angiotensin converting enzyme. *Antihypertensive and Lipid-Lowering Treatment to
Prevent Heart Attack Trial. See Note 12 in text. *Clinical Antipsychotic Trials of Intervention Effectiveness. See Note 11 in text. ‘Comparison of Medical Therapy,
Pacing, and Defibrillation in Heart Failure. See Note 14 in text. ‘Clinical Outcomes Utilizing Revascularization and Aggressive Drug Evaluation. See Note 8 in text.
*Spine Patient Outcomes Research Trial. See Note 9 in text. ‘See Note 2 in text.

2170

HEALTH AFFAIRS 1 .
Downloaded from content.healthaffairs.org by Health Affairs on November 6, 2012

messages. According to one orthopedic surgeon,
awidely disseminated and skewed interpretation
of the SPORT trial—that “surgery works for back
pain”—seemed to include complex spinal proce-
dures that, although frequently used in practice,
were rarely used in the trial itself.
Dissemination activities—such as academic
detailing that rely on independent researchers
or clinicians to disseminate unbiased informa-
tion to practicing clinicians—are often inad-
equately financed. For example, the use of aca-
demic detailing to disseminate the results of
ALLHAT (Antihypertensive and Lipid-Lowering
Treatment to Prevent Heart Attack Trial),"
which found that thiazide diuretics were more
cost-effective than three other widely used
classes of medications for the prevention of
cardiovascular disease, may have been only mod-
estly effective because of limited funding.'
Formalizing evidence through guidelines and
quality measures is often prohibitively expensive
without financial support from interested stake-
holders. But professional societies may also re-
sist formalization activities that adversely affect
their members’ financial or professional inter-
ests. Differences in the interpretation of the
COURAGE results divided almost entirely along
subspecialty lines: Most interventional cardiol-
ogists criticized the study’s design, while cardi-
ologists who did not specialize in percutaneous
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coronary interventions generally embraced the
results.

It is not clear whether conflicts of interest on
guidelines committees have led to liberal guide-
lines or appropriateness criteria for interven-
tions like percutaneous coronary intervention.
Nevertheless, the potential for introducing bias
is a concern, considering that up to half of the
guidelines relevant to this procedure are based
on expert opinion.*

AMBIGUITY OF RESULTS Even the most care-
fully designed and conducted comparative effec-
tiveness studies rarely produce definitive results.
The number of outcomes assessed in a typical
study and varying opinions about clinically
meaningful effect sizes pose major barriers to
reaching consensus on study results. For exam-
ple, the COMPANION trial (Comparison of
Medical Therapy, Pacing, and Defibrillation in
Heart Failure)," which compared optimal medi-
cal therapy to cardiac resynchronization therapy
with or without an implantable cardioverter
defibrillator, found that optimal medical therapy
produced poorer survival rates (the study’s pri-
mary outcome).

However, a difference in a single secondary
outcome between the two device arms of the trial
led many cardiologists to conclude that cardiac
resynchronization with an implantable defi-
brillator was the best approach of the three—



An explicit consensus
on the goals of each
study could minimize
variability in the
interpretation of
results.

igniting a debate that persisted foryears after the
trial.”® Without consensus on evidentiary stan-
dards prior to the release of comparative effec-
tiveness results, ambiguous results become fuel
for competing interpretations, making it diffi-
cult for providers, insurers, and policy makers
to act on the evidence.

Methodological critiques of comparative effec-
tiveness studies, whether or not they are justi-
fied, may also complicate interpretations of the
results. In attempting to replicate real-world
practice settings, these studies may sacrifice in-
ternal validity. For example, if patients who are
assigned through randomization to one treat-
ment choose instead to receive the other treat-
ment in large numbers (as was observed in the
COURAGE and SPORT studies), it can be diffi-
cult to interpret the results.

Comparative effectiveness studies that chal-
lenge existing practices are frequently criticized
on a wide range of methodological issues in an
effort to raise doubts about their results. This
phenomenon was noted as early as three decades
ago, following the publication of results from the
Veterans Affairs Coronary Artery Bypass Graft
Surgery Cooperative Study.' That study found
a substantial benefit of surgery over medical
therapy among patients with severe coronary
artery disease. But when results for the subpopu-
lation with less severe disease were subsequently
released and showed no advantage for surgery,
the quality of the study was roundly criticized.
Providers may have been unduly influenced by
similar criticisms of the CATIE and COURAGE
trials, despite the rigorous methods used in both
studies.

COGNITIVE BIASES IN INTERPRETING NEW IN-
FORMATION Three common cognitive biases that
affect the processing of new information may
help explain why some research evidence fails
to lead to changes in clinical practice.

The response to the CATIE trial exemplifies the
problem of the first, confirmation bias,"”® the

tendency to embrace evidence that confirms pre-
conceived ideas and to reject contrary evidence.
The CATIE results contradicted beliefs estab-
lished by nearly a decade of evidence suggesting
that atypical antipsychotics were superior to
older, conventional antipsychotics,' beliefs re-
inforced through aggressive marketing cam-
paigns that touted these drugs as “second gen-
eration.” This favorable prior research and
aggressive marketing, combined with high ex-
pectations for drugs that represented the first
potential breakthrough in decades in the treat-
ment for schizophrenia, led many psychiatrists
to immediately reject the CATIE results.

Second is pro-intervention bias,” the ten-
dency to choose action over inaction even if
the marginal benefit of action is very small. In
cardiology, this phenomenon is often referred to
as the “oculostenotic reflex,” the tendency to use
percutaneous coronary intervention to open any
coronary blockage, regardless of its clinical rel-
evance.” Explaining this phenomenon, one car-
diologist told us that by the time of angiography,
a patient has become reduced to “an anatomic
appearance on a picture’—implying that the
presence of a blockage dwarfs consideration of
the relative benefits and harms of the procedure
or patient preferences. Pro-intervention bias
may also be reinforced through referral path-
ways, if referral to specialists is interpreted as
a request for aggressive intervention.

Third is pro-technology bias,?** the uncritical
tendency to believe that newer forms of tech-
nology are superior. This bias can undermine
comparative effectiveness studies of long dura-
tion because of the appeal of new technologies
that emerge before a study is completed. The
COURAGE trial, for example, studied bare metal
stents, but drug-eluting stents had become wide-
spread by the time results were released, raising
questions about the relevance of the trial’s
results.

FAILURE TO ADDRESS THE NEEDS OF END
users Clinicians, patients, and policy makers
may have different expectations about the goals
and uses of comparative effectiveness research.
Some clinicians might prefer studies that can
support personalized medicine, while other cli-
nicians (and payers) might prefer research
whose results can be generalized to larger pop-
ulations.

Although a single comparative effectiveness
study cannot realistically meet the information
needs of all stakeholders, an explicit consensus
on the goals of each study could minimize
variability in the interpretation of results. For
example, the CATIE study primarily addressed
differences in effectiveness, but many clinicians
were seeking information about the relative
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safety of the two antipsychotic classes. The study
failed to address their needs because it was not
sufficiently powered from a statistical perspec-
tive—meaning that not enough patients were
enrolled—to detect differences in serious ad-
verse effects.

Comparative effectiveness studies have tended
to answer questions related to decision making
atrelatively “downstream” decision points in the
referral process. The COURAGE trial, for in-
stance, focused on the time just after the patient
had undergone angiography—when he or she
was conveniently fully prepped for percutaneous
coronary intervention. At these later stages, fi-
nancial incentives (and convenience) may exert
stronger effects on decision making than at ear-
lier stages—when primary care providers and
patients may be less inclined to choose an inter-
vention. Thus, results that influence “upstream”
decisions may have greater leverage in changing
clinical practice.

LIMITED USE OF DECISION supPORT Clinical
decision support tools and aids for shared deci-
sion making may promote treatment approaches
that are better aligned with evidence from com-
parative effectiveness research,?** but these
tools and aids are not widely used. The business
case for clinicians and patients to use these tech-
nologies is lacking, and incentive programs that
support their adoption—such as the Electronic
Health Records Incentive Programs? of the Cen-
ters for Medicare and Medicaid Services—are
still in the early stages. Decision support in
the form of appropriateness feedback for the
use of percutaneous coronary intervention and
other procedures is advancing in a limited num-
ber of health care systems with advanced health
information technology capabilities, such as the
Department of Veterans Affairs health care sys-
tem, but in few other settings.

Integrating clinical decision support tools
seamlessly into clinical practice remains difficult
because poorly designed tools can force clini-
cians to spend too much time engaging with
computers rather than patients. For example,
false alerts may trigger too frequently, dis-
rupting attention to real alerts. Clinicians may
also lack guidance on how to select an appropri-
ate patient decision aid and may lack training in
how and when to use the aids. Many providers
that have experimented with decision aids have
abandoned them because the providers had dif-
ficulty tailoring the aids to the work flow of their
clinic.

Policy Options To Optimize Evidence
Translation
In the face of such deeply rooted and intertwined

10

The Affordable Care
Act realigns financial
incentives to reward
efficiency.

barriers, policy makers hoping to speed the
translation of comparative effectiveness results
face a daunting challenge. Two encouraging
trends, however, have appeared.

First, the Affordable Care Actrealigns financial
incentives to reward efficiency, which poten-
tially will reverse the perverse financial incen-
tives favoring costly intervention. Second, sev-
eral professional societies and nonprofit
research organizations have begun to actively
manage the translation process. The following
policies that support these nascent efforts may
help improve the success of evidence translation
in the coming decade.

DEVELOP CONSENSUS OBJECTIVES AND STAN-
DARDS FIRST Recognizing that decisions made
during the study design phase are key determi-
nants of successful translation, the Patient-
Centered Outcomes Research Institute has made
multistakeholder engagement in study design
the cornerstone of its new model for comparative
effectiveness research. Building on these efforts,
we believe that each large comparative effective-
ness study would benefit from a formal con-
sensus development process to determine the
study’s objectives and design, as well as the evi-
dentiary standards that will guide the interpre-
tation of its results. Maintaining a public record
of these consensus decisions could reduce the
potential for post hoc reframing of research ob-
jectives and guard against baseless criticisms of
study designs and self-serving interpretations of
results.

Such a process has already been pioneered by
the Center for Medical Technology Policy, which
convenes multistakeholder panels to generate
consensus standards for comparative effective-
ness studies. The Patient-Centered Outcomes
Research Institute might consider mandating
the use of such a consensus development process
on a study-by-study basis for each of its grantees.

PROMOTE A BROADER PROFESSIONALISM In
2011 the Institute of Medicine issued a landmark
report condemning the guideline development
process in the United States. Citing abundant
evidence of bias displayed by guideline commit-
tees that reflected a limited set of perspectives,
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Federal agencies are
already positioned to
create the
infrastructure for
effective generation
of comparative
effectiveness
evidence.

the institute proposed eight standards, one of
which was that guideline development groups
be “multidisciplinary and ‘balanced.”” Such
broadly constituted committees might produce
more balanced, consensus interpretations of
comparative effectiveness results and resolve
subspecialty differences of opinion with greater
transparency. Other standards included the use
of robust conflict-of-interest policies, more com-
plete documentation of the strength of evidence
supporting each guideline, and the use of more
explicit statements regarding the recommended
clinical actions to take in specific circumstances.

However, few specialty societies have openly
embraced the Institute of Medicine’s proposed
standards because of the cost of implementing
them and the potential for relevant experts to be
excluded, among other concerns. In addition,
few professional societies have voluntarily em-
braced an inclusive model in their development
of quality measures. One notable exception is the
American Medical Association’s Physician Con-
sortium for Performance Improvement,?® which
convenes a range of relevant specialists in its
working groups to ensure that varied viewpoints
are brought to bear and maintains a strict con-
flict-of-interest policy.

PROMOTE EMERGING PAYMENT AND COVERAGE
poLicies Emerging payment models, such as
accountable care organizations, that may use
global or bundled payment approaches to en-
courage efficient care delivery may drive the
use of evidence-based clinical approaches. These
include adherence to guidelines, use of perfor-
mance feedback, and implementation of clinical
decision support tools. Despite widespread en-
thusiasm for accountable care organizations, it
is not yet clear how evidence translation will
unfold within these entities, particularly for

ones made up of loosely affiliated providers
who have historically interpreted evidence and
adopted new practices independently.

As new comparative effectiveness evidence
emerges in the coming years, coverage policies
such as value-based insurance design or refer-
ence pricing—both of which may rely on com-
parative effectiveness data—are likely to expand.
In value-based insurance designs, employers or
insurers typically waive or reduce cost sharing
for more effective treatments or less costly and
clinically comparable treatments within a class.
Employers and insurers could lay the ground-
work for the expansion of this insurance model
by involving both physicians and members of the
public in their design.?® Insurers or employers
thathave already experimented with value-based
insurance design might consider expanding
these programs to address high-cost, low-value
treatments—a more controversial policy, but one
thathas been recommended by many experts.**!

These three policies—strengthening study de-
sign and facilitating interpretation of the evi-
dence through consensus processes, promoting
broader professionalism, and changing payment
and insurance models—are intended to achieve
greater balance among stakeholders in the de-
sign of comparative effectiveness studies, pro-
duce more actionable results, and reorient the
incentives during the formalization and adop-
tion steps of the translation process, which cur-
rently favor the adoption of clinical practices that
are inconsistent with the evidence.

The Patient-Centered Outcomes Research In-
stitute, the Agency for Healthcare Research and
Quality, and other federal agencies are already
positioned to create the infrastructure for effec-
tive generation of comparative effectiveness evi-
dence. Similarly, a wide array of federal and state
agencies, regulators, professional societies, and
health care delivery organizations are poised to
support the translation process.

Currently, however, these stakeholders are not
sufficiently coordinated to overcome the key
translation barriers we have outlined here. The
limited set of policies we identified could, over
time, modify the financial and other incentives
thatshape patient and clinician decisions, ensur-
ing that those decisions are based on high-
quality evidence and serve patients’ best
interests.

Conclusion

American taxpayers and other stakeholders have
made a substantial investment in the production
of new comparative effectiveness research, in the
hope that the results will better inform clinician
and patient decisions and thus improve the
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quality and reduce the cost of care. To achieve
these goals, policy makers must also recognize
and address the root causes that have impeded
translation of evidence into practice.

The root causes we describe played a role in
many of the seminal comparative effectiveness

studies of the past decade. Translating findings
into best practices and promoting these recom-
mendations remains largely ad hoc and post hoc,

with few exceptions. The policies we recommend

may provide the greatest leverage to speed the
translation of evidence into practice. m

Preliminary results from this study were
presented at the AcademyHealth Annual
Research Meeting in Orlando, Florida,
June 24-26, 2012. The study was

funded by the Office of the Assistant
Secretary for Planning and Evaluation
at the Department of Health and
Human Services. The authors thank

Caroline Taplin and Kate Goodrich of
that office for their guidance and
support.
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ANALYSIS & COMMENTARY

The Patient-Centered Outcomes
Research Institute Should Focus
On High-lmpact Problems That
Can Be Solved Quickly

ABSTRACT The Affordable Care Act created the Patient-Centered Outcomes
Research Institute (PCORI) to help patients, clinicians, and policy makers
make well-informed decisions about health care. Because its funding
expires in 2019, the institute has little time in which to produce timely,
practice-changing results that will build public support for comparative
effectiveness research. PCORI should plan its research agenda
strategically, so that it addresses research questions that comparative
effectiveness research could answer quickly and decisively. To date, the
institute has not chosen this path. In January 2012 PCORI’s first research
agenda described broad research priorities rather than specific clinical
questions. The institute must drive the burgeoning discipline of
comparative effectiveness research forward, starting with a research
project agenda that conveys a sense of urgency and strategic direction.

omparative effectiveness research
has received considerable attention
from researchers, policy makers,
and the public. This new branch of
research is based on the disciplines
of clinical epidemiology and medical decision
making and the important concepts embodied
in patient-centeredness. Researchers are inter-
ested in comparative effectiveness research be-
cause they hope it will answer important clinical
questions about what works best for which pa-
tients. Policy makers hope that comparative ef-
fectiveness results will lead to less waste and
better health outcomes. The research enjoys
public support,' in part because of its focus on
improving the evidence base that clinicians and
patients need to make well-informed choices.
Comparative effectiveness research is not new.
The medical literature of the past sixty years con-
tains sporadic examples. Some well-known ex-
amples include the Gruppo Italiano perlo Studio
della Streptochinasi nell'Infarto Miocardico
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(GISSI) randomized trial that compared throm-
bolysis to usual care in acute myocardial infarc-
tion;? the Antihypertensive and Lipid-Lowering
Treatment to Prevent Heart Attack Trial (ALL-
HAT) randomized trial that compared three
first-line antihypertensive drugs;® and the Na-
tional Emphysema Treatment Trial (NETT) of
lung reduction surgery versus aggressive medi-
cal therapy for emphysema.’

The leading US program of comparative effec-
tiveness research has been, since its authoriza-
tion by the Medicare Prescription Drug, Im-
provement, and Modernization Act of 2003,
the Effective Health Care Program at the Agency
for Healthcare Research and Quality. Sec-
tion 1013 of the act authorizes research, demon-
strations, and evaluations to improve the qual-
ity, effectiveness, and efficiency of the federally
administered Medicare program, Medicaid, and
the Children’s Health Insurance Program. With
that authority, the Effective Health Care Pro-
gram produces systematic reviews, original re-
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search, and evidence summaries pertaining to
key questions of comparative effectiveness.

Then, in 2008, an Institute of Medicine com-
mittee recommended a national program of
comparative effectiveness research.’ Its report
addressed the problems created by a prolifera-
tion of multiple, conflicting practice guidelines
of widely varying quality. The committee envi-
sioned a single national program that would set
priorities for—and fund—systematic reviews and
establish standards for the conduct of systematic
reviews and practice guidelines. The Obama ad-
ministration included $1.1 billion for compara-
tive effectiveness research in the American Re-
covery and Reinvestment Act of 2009. The act
also commissioned an Institute of Medicine
study to set national priorities for the research.
After a broadly based nominations process, the
institute’s committee, which was cochaired by
this author, identified one hundred disease-
and intervention-specific research topics.®

The most recent milestone in the path toward a
national comparative effectiveness research pro-
gram was the Affordable Care Act of 2010, which
created the Patient-Centered Outcomes Re-
search Institute (PCORI). In Section 6301 of
the act, Congress charged PCORI with establish-
ing national priorities and a research project
agenda to develop evidence that will help people
make informed health decisions.

This article focuses on barriers to fulfilling the
promise of comparative effectiveness research.
Some barriers are methodological, some are
translational, and some are political. One politi-
cal barrier, however, stands out: Section 6301 of
the Affordable Care Act set a September 2019
sunset date for PCORI, giving the institute seven
years to convince Congress to reauthorize it.

To achieve this goal, PCORI needs some early
successes. The Affordable Care Act gave the in-
stitute the power to influence its own destiny, in
part by specifying processes by which it could
shape a research agenda of studies with a good
chance of producing findings that will find their
way into everyday medical practice. However,
PCORP’s initial national priorities and research
agenda, published in May 2012, list broad re-
search topics, not specific high-impact research
questions.” On this evidence, PCORI is not using
its research agenda strategically to address re-
search questions that comparative effectiveness
research could answer quickly and decisively.

This article argues for stronger action sooner.
It describes the tools the Affordable Care Act
provided to shape the PCORI research agenda,
reviews the research methods that might yield
actionable results quickly, and discusses agenda-
setting strategies for managing the predicament
posed by the 2019 PCORI sunset date.

‘Comparative Effectiveness Research’
Defined

The 2009 Institute of Medicine committee on
national priorities for comparative effectiveness
research devised the following definition: “The
generation and synthesis of evidence that com-
pares the benefits and harms of alternative meth-
ods to prevent, diagnose, treat, and monitor a
clinical condition or to improve the delivery of
care. The purpose of comparative effectiveness
research is to assist consumers, clinicians, pur-
chasers, and policy makers to make informed
decisions that will improve health care at both
the individual and population levels,”*®!)

Section 6301 of the Affordable Care Act used a
similardefinition: “The terms ‘comparative clini-
cal effectiveness research’ and ‘research’ mean
research evaluating and comparing health out-
comes and the clinical effectiveness, risks, and
benefits of 2 or more medical treatments, ser-
vices, and items described in subparagraph (B).”
Subparagraph B refers to a list of strategies, ser-
vices, and items used in the treatment, diagno-
sis, and prevention of illness.

PCORI has defined the research that it will
support using the term patient-centered outcomes
research, rather than comparative effectiveness re-
search. According to PCORI, patient-centered
outcomes research “helps people and their care-
givers communicate and make informed health
care decisions, allowing their voices to be heard
in assessing the value of health care options.”
The PCORI definition describes the characteris-
tics of patient-centered outcomes research in
terms similar to those of the Institute of Medi-
cineand the Affordable Care Act. This article uses
the term comparative effectiveness research.

The key implications of these definitions are
that comparative effectiveness research should
directly compare active treatments; that study
patients, clinicians, and interventions should
be typical of those in usual practice; and that
comparative effectiveness research should focus
on helping patients, clinicians, and policy mak-
ers make informed choices that reflect their val-
ues. These goals appear to have broad support,
but they do impose constraints on the compar-
ative effectiveness research initiative, to be dis-
cussed below.

A Statutory Context For PCORI
Several provisions in the Affordable Care Act
provide the context for this article.

rFunpinG To pay for the research commis-
sioned by PCORI, the statute created the Pa-
tient-Centered Outcomes Research Trust Fund
within the Treasury Department. The trust
fund’s annual revenues are $150 million from
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the Treasury in addition to receipts from a tax on
public- and private-sector health insurance pro-
viders. Starting in fiscal year 2014, this tax will be
two dollars per insured life per year.

Section 6301 of the Affordable Care Act states
the following: “No amounts shall be available for
expenditure from [the Trust Fund] after Septem-
ber 30, 2019, and any amounts in such Trust
Fund after such date shall be transferred to the
general fund of the Treasury.” The implication is
that the institute will close down in 2019 unless
Congress reauthorizes it.

EvaLUATION Section 6301 of the Affordable
Care Act instructs the comptroller general to
evaluate “the adequacy and use of the funding
for the Institute and the activities conducted
under section 937 of the Public Health Service
Act, including a determination as to whether,
based on the utilization of research findings by
public and private payers, funding sources for
the Patient-Centered Outcomes Research Trust
Fund under section 9511 of the Internal Revenue
Code 0f 1986 are appropriate and whether such
sources of funding should be continued or ad-
justed.”

This clause indicates that the evaluation of
PCORI shall be based in part on the extent to
which public and private payers use the findings
of comparative effectiveness research, which po-
sitions payers to influence the future of compar-
ative effectiveness research.

prRIORITIES Section 6301 of the statute decrees
that the institute “shall identify national prior-
ities for research, taking into account factors of
disease incidence, prevalence, and burden in the
United States (with emphasis on chronic condi-
tions), gaps in evidence in terms of clinical out-
comes, practice variations and health disparities
in terms of delivery and outcomes of care, the
potential for new evidence to improve patient
health, well-being, and the quality of care, the
effect on national expenditures associated with a
health care treatment, strategy, or health condi-
tions, as well as patient needs, outcomes, and
preferences.”

This language implies that the priority-setting
process should identify specific diseases, tests,
treatments, and care strategies.

RESEARCH PROJECT AGENDA Section 6301 of
the statute states that the institute “shall estab-
lish and update a research project agenda for
research to address the priorities identified
under subparagraph (A), taking into considera-
tion the types of research that might address
each priority and the relative value (determined
based on the cost of conducting research com-
pared to the potential usefulness of the informa-
tion produced by research) associated with the
different types of research, and such other fac-
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Electoral politics will
influence PCORI's
future.

tors as the Institute determines appropriate.”

This description of the research project agenda
takes its specificity partly from the national pri-
orities that PCORI will establish and partly from
the study methods that the research agenda will
specify. The language seems to say that the
agenda may specify the types of research needed
to address each priority research question.,

PCORI’s Strategy And Survival
Electoral politics will influence PCORI’s future.
Reauthorization will probably face considerable
opposition, and the balance of political power
after upcoming presidential and congressional
elections could render PCORI’s performance en-
tirely moot. H R 3827, introduced January 25,
2012, is a case in point: It calls for the repeal
of PCORI.

The fledgling institute’s leadership has a diffi-
cult task. The institute is a start-up that has one
yearto scaleup to an organization that dispenses
a half-billion dollars in research funding each
year and only seven years to win reauthorization.
The processes stipulated in the statute and de-
scribed in the preceding section would help it
maximize the impact of the research that it com-
missions.

Using the priority-setting criteria described in
the Affordable Care Act, PCORI could choose
research questions that address evidence gaps
in clinical conditions that have a high burden
of morbidity and mortality. Because the Afford-
able Care Act asks PCORI to specify the methods
for studying high-priority research questions,
the institute could specify methods that would
produce results quickly.’

Key Characteristics Of Comparative
Effectiveness Research

The purpose of comparative effectiveness re-
search—to inform decision making in everyday
practice—imposes several requirements that are
difficult to meet, yet necessary.

APPLICABILITY TO EVERYDAY COMMUNITY
pracTice The best way to obtain evidence that
applies to a typical patient’s chances of a success-
ful outcome—so-called external validity—is to
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Comparative
effectiveness research
must inform the often
difficult choices
between well-
established active
treatments.

enroll patients that are typical of community
practice. Italy’s GISSI-1 pragmatic randomized
trial of heart attack treatments is a good example
of high external validity.” The study had few ex-
clusion criteria, and 88 percent of the coronary
care units in Italy participated. Accordingly, the
patients, hospitals, and physicians in the trial
were typical of community practice. Enrolling
patients and maintaining adherence to study
protocols requires excellent cooperation from
the clinical site in which study patients receive
care—for example, a hospital or office practice.
The GISSI investigators successfully coped with
the logistical challenges of doing alarge random-
ized study in a community setting.

INFORMING DECISIONS Comparative effective-
ness research must inform the often difficult
choices between well-established active treat-
ments. Because many well-established active
treatments have similar response rates, head-
to-head trials may require thousands of patients
to distinguish between them. The ALLHAT study,
for example, compared the three most com-
monly used medications for patients beginning
drug treatment for hypertension.® To be sure of
detecting clinically important differences among
the drugs, ALLHAT enrolled 33,357 patients and
cost more than $100 million.

DETECTING DIFFERENCES IN SUBGROUPS'
TREATMENT RESPONSIVENESS Large studies are
also important for detecting differences in how
subgroups of patients respond to treatments—a
key element of individualized decision making.
Comparative effectiveness research seeks to de-
tect so-called treatment response heterogeneity
and to identify the distinguishing characteristics
of subgroups that respond differently. The De-
partment of Veterans Affairs cooperative trial of
surgery or medical treatment for chronic stable
angina'®is a case in point. At the beginning of the
trial, researchers used clinical characteristics to

identify each patient’s five-year mortality risk,
High-risk patients did better with surgery, low-
risk patients did better with medical treatment,
and patients at intermediate risk did equally well
whether they received surgery or medical
treatment.

OUTCOMES THAT MATTER TO PATIENTS The
emerging model of patient-centered decision
making is shared, informed decision making,
in which patients participate actively in deci-
sions about their health care, We know very little
about what happens when patients and their
physicians discuss the outcomes that matter
most or how they make decisions together.

Strategic Agenda Setting

PCORI should use its research project agenda
strategically to maximize the impact of the re-
search that it commissions.

STRATEGIC PRIORITIES Strategic agenda set-
ting begins with identifying the most important
research questions. In its consensus-building
process, the Institute of Medicine committee
on national priorities for comparative effective-
ness research used priority-setting criteria, pre-
liminary rounds of voting, and discussion of
each short-list topic before a final vote. Appendix
Exhibit 1 shows a sample of high-priority re-
search topics from the Institute of Medicine’s
list." Each topic specifies a target condition, in-
terventions, and a patient population. PCORI
should identify specific high-priority research
questions, perhaps using the Institute of Medi-
cine list as a starting point. Then, for high-prior-
ity research questions, PCORI must recommend
research methods that generate results relatively
quickly, choosing from observational studies,
pragmatic trials, systematic reviews, and cluster
trials.

RANDOMIZED TRIALS AND OBSERVATIONAL RE-
searcH The most difficult choice for PCORI is
optimizing the balance of randomized trials and
observational research. Observational research
is inexpensive and fast, and it uses existing large
data sets from representative clinical settings.
Most researchers prefer randomized trials,
which are usually expensive, slow, and selective
but avoid the great drawback of observational
research: Physicians tend to let prognostic fac-
tors influence the choice of treatments. Consider
a hypothetical example: Sicker patients might
receive radiation therapy for a cancer, while
healthier patients would receive surgery, which
might lead to a conclusion that radiation treat-
ment is less effective than surgery when a sub-
sequent randomized trial showed that the two
treatments were equally effective. Therefore, fac-
tors other than a hypothesized effect of treat-
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ment (confounders) could be responsible for
outcome differences. Randomization avoids this
hidden variable problem by distributing poten-
tial confounders equally among the compared
treatment groups. Research to reduce con-
founding in observational research is ongoing,
but progress is slow.

PRAGMATIC TRIALS Pragmatic randomized tri-
als offer some of the virtues of randomized trials
and observational studies while avoiding some
of the shortcomings of these research tech-
niques. Unlike observational studies, patients
in pragmatic trials are randomly assigned to a
treatment. Like observational studies, pragmatic
trials take place in representative practice set-
tings; involve typical patients, practitioners,
and interventions; enroll many patients; and
are faster and less expensive than typical ran-
domized clinical trials. Italy’s GISSI-1 pragmatic
randomized trial of heart attack treatments, de-
scribed in the preceding section, is a good exam-
ple.” Pragmatic trials should have a substantial
place in PCORI’s near-term strategy.

sysTEMATIC REVIEWS The aim of a systematic
literature review is a clear, comprehensive, un-
biased assessment of a body of evidence. The key
elements are a prespecified research plan; an
exhaustive search for evidence; a qualitative as-
sessment of the body of evidence; and, often, a
measure that summarizes the results of individ-
ual studies. A systematic review takes six to
twelve months to complete.

EVALUATING THE IMPACT OF COMPARATIVE
EFFECTIVENESS RESEARCH PCORI should fund
studies to measure the impact of implementing
comparative effectiveness rvesearch results.
These studies would provide important evidence
to help the public assess its investmentin PCORI.
Medical practices whose existing practice cul-
tures are receptive to change would be ideal sites
for such studies, which could compare different
strategies for changing practice using a cluster
randomized trial design. In this research design,
practice sites are randomized to implement
one or the other of the compared patient care
strategies.

These implementation studies need not wait
for the completion of PCORI-sponsored compar-
isons of clinical interventions. Instead, PCORI
should fund studies to measure the impact of
previously published comparative effectiveness
research results in typical practice sites. For ex-
ample, it might sponsor a cluster randomized
trial of two approaches to maximizing adherence
to annual screening with low-dose computed to-
mographic screening for lung cancer. Such
screening was shown recently to reduce lung
cancer death rates relative to screening chest
radiographs.'? In this way, PCORI can fund com-
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parative effectiveness studies and implementa-
tion studies simultaneously, thereby making ef-
ficient use of the time remaining before 2019.

PCORI National Priorities For
Research And Research Agenda

On January 23, 2012, PCORI presented for pub-
lic comment its Draft National Priorities for Re-
search and Research Agenda, which it adopted
on May 21, 2012.7 The first proposed national
priority for research is comparative assessment
of prevention, diagnosis, and treatment options.
The stated research goal is to determine which
interventions, in each of these categories, work
best for distinct populations with specific health
problems. The PCORI research agenda for this
priority lists several cross-cutting topics (for ex-
ample, a comparison of prognostic and risk-
stratification methods with usual clinical ap-
proaches to treatment selection). However, it
does not list any specific interventions, study
populations, or health problems, as did the re-
search questions chosen by the Institute of
Medicine committee® or as the language of the
Affordable Care Act appears to stipulate.

PCORI specified four additional research pri-
orities that, collectively, would help support bet-
ter decision making but would not necessarily
compare interventions: improving health care
systems, communication and dissemination re-
search, health care disparities, and accelerating
patient-centered and methodological research.
For each of these priorities, the PCORI research
agenda lists specific topics.

Improving health care systems would include
interventions to improve access, decision mak-
ing, care coordination, and other cross-cutting
interventions. Communication and dissemina-
tion research would focus on improving decision
makers’ knowledge, patients’ participation in
decision making, use of decision aids, and dis-
semination of research results. Health care dis-
parities research would focus on ways to reduce
disparities in health outcomes and on measuring
differences in the way populations experience
the benefits and risks of interventions. Acceler-
ating patient-centered and methodological re-
search would focus on developing statistical
methods; measuring patients’ preferences; and
developing an informed community of patients,
researchers, and caregivers who participate in
comparative effectiveness research.

These priorities focus on how to improve the
broad infrastructure of health care so that it sup-
ports patient-centered decisions about the care
ofindividual patients. This goal is important, but
it does not directly address the most urgent
priority for comparative effectiveness research:
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to inform decisions about specific clinical
problems.

PCORI classified the public comments about
its research priorities and research agenda into
ten recurring themes." Most were supportive of
PCORI’s direction, but one theme recommended
that PCORI focus on specific conditions or dis-
ease areas instead of proposing what PCORI
called its “condition-neutral” research agenda.”
In explaining its position, PCORI states that it
did not want, at this early stage of its work, to
“focus on a narrower set of questions or health
care conditions” or to exclude any diseases from
consideration.” Rather, PCORI expects that
those applying for funding will choose the re-
search question that they plan to address. The
rationale is that researchers partnered with
stakeholders can identify “compelling questions
that form a truly patient-centered research
agenda.”

Presumably, the PCORI study sections charged
with reviewing grant proposals will judge an
application in part by the research question it
proposes. These policies and processes will put
both grant applicants and study section mem-
bers in the position of setting national priorities
for comparative effectiveness research. In dis-
cussing its research agenda, PCORI stated that
it “does not specify preferred study designs or
analytic approaches.” Rather, research ques-
tions could “be investigated by a variety of sci-
entifically valid methods and approaches.”

The PCORI document provides some hope for
critics who want the institute to take a proactive
stance. It states that “over time it is anticipated
that PCORI will develop a research portfolio that
includes both broad calls for proposals as well as
contracts targeted specifically at high-priority
questions” identified by processes involving con-
sultation with stakeholders and the public.’
Moreover, the institute does not “preclude sub-
sequent funding announcements that would

specify a preferred or required methodological
design for a specific research question.”

Can This Research Meet The
Expectations Of Its Stakeholders?
Patients, researchers, payers, and policy makers
expect much {rom comparative effectiveness re-
search because it is trying to address unmet
needs of patients who want to understand the
choices that they face in an increasingly compli-
cated health care system. These stakeholders
hope that PCORI will launch a sustained pro-
gram of comparative effectiveness research that
informs patient-centered decision making. Be-
cause PCORI is their best hope for driving com-
parative effectiveness research forward, stake-
holders fear for its well-being in today’s
partisan political climate.

This article makes two principal points. First,
PCORI is in a difficult spot. It has until 2019 to
convince a majority of members of Congress that
comparative effectiveness research can improve
the practice of medicine. To compound the prob-
lem, the pace of clinical research—from the re-
quest for applications to the completed and pub-
lished work—is slow, and the pace of change in
medical practice is even slower.

Second, PCORI’s actions have not conveyed a
sense of urgency or strategic direction. The in-
stitute’s first substantive utterance—its National
Priorities for Research and Research Agenda—
does not list high-priority research questions or
specify research methods to address them. It
leaves these important tasks entirely to the re-
search community, to patients, and to stakehold-
ers. This approach could be effective in the long
term, but it is not sufficiently responsive to the
urgent circumstances dictated by the 2019 sun-
set date. PCORI must start now to implement a
strategy to make the largest possible impact be-
fore its day of reckoning. m

This article was adapted from the

Lecture, which was sponsored by the
California HealthCare Foundation and

delivered November 28, 2011, in San
author's 2011 John M. Eisenberg Legacy Francisco, California. The author
cochaired the 2009 Institute of
Medicine committee that defined

comparative effectiveness research and
set national priorities for clinical
research questions for comparative
effectiveness research to address.
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ABSTRACT The United States is pursuing an agenda of increased
comparative effectiveness research in an effort to identify high-value
health care. One of many issues connected with the research is how
findings will be communicated, particularly if they pertain to
prescription drugs and if the findings could be useful for promotional
purposes yet fall short of the standard of “substantial evidence” required
by the Food and Drug Administration (FDA) under federal law. To surface
and air the relevant issues, this article posits a hypothetical case study of
comparative effectiveness research involving a fictional migraine drug. A
symposium of analyses and responses follows from various stakeholders
representing the FDA; the Patient-Centered Outcomes Research Institute,

and pharmaceutical companies; an attorney for the industry; academic
specialists in the area of pharmaceutical law and policy; a proponent of
academic detailing, or university or non-commercial-based education of
prescribers based on medical evidence; a payer; a bioethicist; and an
official from an organization representing patients with chronic diseases

and disabilities.

o identify high-value health care,

the United States has stepped up

efforts to conduct comparative ef-

fectiveness research: studies that

compare the clinical outcomes of

alternative approaches to preventing, diagnos-

ing, or treating medical conditions. Health Af-

Jairs has chronicled this movement extensively,’

focusing on, among other aspects, the Patient-

Centered Outcomes Research Institute, the en-

tity created by the Affordable Care Act to fund

and further the research.” With the cluster of

articles that follows, we now turn to another

subset of issues: Once comparative effectiveness

research has been carried out, who will interpret

its results and communicate them to clinicians
and patients, and how?

These questions are of critical importance to

many stakeholders in this research—among

them, patients, health care providers, and those

who have developed and marketed new treat-
ments. If agiven comparative effectiveness study
appears to yield evidence that treatment A is
superior to treatment B, all of these stakeholders
should have an interest in knowing and spread-
ing those results. But a deeper examination iden-
tifies questions that should be resolved first. Was
the research methodologically sound? Does it
pertain to particular types of patients and not
to others? What really should be done with this
new evidence? Who should have the opportunity
to convey the results, to whom, in what format,
and with what caveats?

Manufacturers of prescription drugs are
among those with vested interests in the answers
to these questions, because federal laws and reg-
ulations limit what they can say about their prod-
ucts and in what circumstances. Manufacturers
have to provide “substantial evidence” that their
products are effective before they can obtain
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approval from the Food and Drug Administra-
tion (FDA) to market drugs. The phrase “sub-
stantial evidence” is generally understood to
mean at least one “adequate and well-controlled”
study showing that a drug has a claimed effect, as
Joseph Griffin and colleagues note.* By exten-
sion, any comparative claims of effectiveness
orsafety in promotional labeling and advertising
also have to be supported by such “substantial
evidence.”

A classic well-designed, randomized clinical
trial that compared one drug to another and
was large enough to achieve statistically mean-
ingful results could probably produce the “sub-
stantial evidence” likely to persuade the FDA to
permit a manufacturer to cite the results in its
promotional material. But such research is costly
and unlikely to be done by manufacturers if they
fear that the results may not cast their products
in the best light.

So if other study methods are used—for exam-
ple, observational research conducted by sifting
through insurance claims and patients’ health
records to determine how they responded to
medications after the fact—would the results
qualify as “substantial evidence” that a manufac-
turer could cite for promotional purposes? Phar-
maceutical companies can legally engage in “sci-
entific exchanges” about such studies, butif they
can’t use them for promotional purposes, is that
fair? More broadly, would the results of such
studies be valid and applicable enough to share
with patients? Would it be ethically appropriate
to withhold them?

To surface the many nuances of these issues,
Health Affairs attempted what for our journal is
an innovative approach: creating a hypothetical
case study and producing a written “symposium”
crafted by various stakeholders. Our case study
involves a fictional drug, Hemikrane, for the
treatment of migraine, and a comparative effec-
tiveness study that measured it against another
fictional migraine drug, Cephalal.

We first sought agreement on the parameters
of the hypothetical case study from participants
in the symposium, and then written analyses of
how its results could or should be used. Respon-
dents were representatives of the FDA, the
Patient-Centered Outcomes Research Institute,
and pharmaceutical companies; an attorney
for the industry; academic specialists in the
area of pharmaceutical law and policy; a propo-
nent of academic detailing, or university or
non-commercial-based education of prescribers
based on medical evidence; a payer; a bio-
ethicist; and an official from an organization
representing patients with chronic diseases
and disabilities. Tevi Troy, who is profiled in this
issue,” served as our symposium adviser.
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The articles that follow illustrate the complex-
ities of the issues around comparative effective-
ness research that will need to be worked
through before there is consensus on how the
research should be conducted orused. As readers
will find, the methodology of the hypothetical
case study comes under withering attack in some
of the symposium entries. Patients and the Pa-
tient-Centered Outcomes Research Institute con-
clude that study wasn’t “patient-centered” at all
and discuss the reasons why. The FDA concludes
that with the Hemikrane and Cephalal studies,
the “substantial evidence” test hasn’t been met,
although itacknowledges that the science base of
comparative effectiveness research is evolving.

Pharmaceutical companies rise to the study’s
defense and point to other aspects of federal law
that could offer a pathway for them to commu-
nicate the results. Our academic specialists set
forth useful parameters that could shape valid
observational research going forward. And our
bioethicist points to a larger issue: Patients gen-
erally don’t understand much of the health in-
formation that confronts them now—so why
should we anticipate that comparative effective-
ness research will make the situation any easier?

We hope the symposium and the issues raised
serve as a jumping-off point for further discus-
sions about a range of topics—from the princi-
ples that should underpin publicly funded com-
parative effectiveness research to the need for
any policy changes around its use. Now, to the
case study.

The Case Study: ‘Hemikrane’ Versus
‘Cephalal’

MIGRAINE FACTS For the estimated 28-36 million
Americans who suffer in some form from
migraine, experiencing an attack can be sheer
torment.” Far more than just a headache, mi-
graine is “an extremely debilitating collection
of neurological symptoms that usually includes
a severe recurring intense throbbing pain” on
one or both sides of the head, according to the
Migraine Research Foundation.® Attacks can last
from several hours to up to three days. They can
be accompanied by “visual disturbances, nausea,
vomiting, dizziness, extreme sensitivity to
sound, light, touch and smell, and tingling or
numbness in the extremities or face,” the foun-
dation explains.*

Historical figures as diverse as Julius Caesar
and Ulysses S. Grant have been plagued by
migraine, as was the artist Vincent Van Gogh.
The English novelist Virginia Woolf long suf-
fered from prolonged attacks now thought to
have been migraine. After one, she recorded in
herdiary that the attacks left her “gazing into the
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The articles that
follow illustrate the
complexities of the
issues around
comparative
effectiveness
research.

depths of the misery of human life.””

Today, studies and available data show that
approximately 6 percent of American men and
17 percent of American women experience peri-
odic migraines.” They also find that approxi-
mately 1-2 percent of Americans overall suffer
from chronic migraine,* in which an individual
experiences migraine symptoms at least 15 days
each month.” Those who suffer from chronic
migraine are more likely than others to suffer
from a variety of comorbidities, including de-
pression, anxiety disorders, epilepsy, asthma,
and stroke."

The financial burden associated with migraine
is also large. Direct costs, including physician
visits, diagnostic tests, and treatment and medi-
cation have been estimated at slightly more than
$11 billion annually. Patients with migraine have
significantly higher overall health costs than pa-
tients without migraine ($7,007 per patient per
year versus $4,436 per patient per year;
p ~ 0.001)." Indirect costs, including missed
workdays and reduced productivity, push the toll
even higher.”” One analysis has estimated the
indirect economic burden related to migraine
at approximately $12 billion annually."”

THE MIGRAINE MEDICATIONS In our fictional
case study, Hemikrane (from the Greek word
hemikrania, or migraine) is a hypothetical
FDA-approved drug that has recently come on
the market. It was shown in clinical trials to
reduce both the frequency and the severity of
migraine headaches and therefore is a preventive
agent, not a treatment for migraine once it has
setin, such as the commonly used migraine drug
sumatriptan (Imitrex). Hemikrane is taken once
a week.

The FDA approved Hemikrane based on two
randomized, double-blind, controlled clinical
trials, each of which had three arms. In one
arm, patients who experienced multiple mi-

graine episodes each month took Hemikrane
weekly. In another arm, a comparable group of
patients received a different migraine drug,
Cephalal (from cephalalgia, Latin for headache),
taken daily. In a third arm, another equivalent
group of patients reccived placebos. Enough pa-
tients were enrolled in each arm of the study that
statistically, if Hemikrane were better than pla-
cebo and at least as good as Cephalal, the results
would show that.

Each of the two randomized studies enrolled
approximately 2,000 patients and lasted six
months. They excluded patients with uncon-
trolled high blood pressure, diabetes, heart dis-
ease, or kidney dysfunction. The patients in the
studies were cared for in a number of academic
centers and clinical trial sites. All patients sub-
mitted daily diaries, recording their migraine
symptoms and any side effects.

RESULTS FROM THE TRIALS The trials showed
that the patients who took Hemikrane had a
clinically significant reduction in the frequency,
severity, and duration of headaches compared to
placebo, but not to Cephalal. The trials were not
designed to evaluate the comparative safety of
the drugs, but Hemikrane, the once-weekly drug,
demonstrated a good safety profile. Patients on
the drug experienced one key side effect, nausea,
but in relatively small numbers.

Although the above studies demonstrated the
efficacy of Hemikrane in a controlled environ-
ment with a modest number of carefully selected
patients, they did not assess patient experience
in a real-world setting. The latter environment is
complicated by aneed to be adherentwith a once-
daily or once-weekly therapy when patients are
not in a controlled trial, and the financial obli-
gations to pay for the drug. The monthly cost of
Hemikrane to insurers is $200, whereas alterna-
tive medications like Cephalal cost insurers $150
per month. (For the purposes of this hypotheti-
cal example, we assume that copayments paid
by patients are the same for all of these drugs.)
However, a number of clinical experts and
Hemikrane’s manufacturer, Aesculapion, hy-
pothesized that in routine community care, pa-
tients’ adherence to the once-weekly therapy
might exceed that of a daily regimen. Thus,
greater differences might be observed in effec-
tiveness.

THE COMPARATIVE EFFECTIVENESS STUbY TO
test this hypothesis and assess real-world perfor-
mance, a major philanthropic organization with
an interest in advancing treatments for migraine
sufferers funded a collaboration among re-
scarchers at Harvard; a regional health insur-
ance company, Trident Health; and Hemikrane’s
manufacturer, Aesculapion. The insurance com-
pany, Trident Health, provided access to an ex-
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tensive database of five million people, which
included information on medication use, doctor
visits, emergency department evaluations, and
hospitalizations.

Using these records, the study identified a co-
hort of patients with migraine who made fre-
quent visits to doctors or hospital emergency
departments. The study compared information
about patients receiving Hemikrane, the once-
weekly drug, with two comparison groups: a
group of patients who received the daily prophy-
lactic regimen with Cephalal, and a group of
patients receiving no prophylactic therapy at all,

The investigators attempted to replicate the
original randomized trial results by assessing
the frequency with which all patients in the study
had migraine headaches. Because the database
did not contain a diary of daily symptoms, which
had been collected in the trials, the researchers
substituted as a proxy the amount of medications
such as codeine and sumatriptan (Imitrex) that
patients had used each month for treatment of
acute migraines.

The investigators found that the group receiv-
ing Hemikrane, the once-weekly drug, had lower
use of these symptom oriented medications than
those on Cephalal or on no prophylaxis. The
investigators also found that patients taking
Hemikrane had fewer emergency department
visits than those taking Cephalal or on no pro-
phylaxis. Although the medication costs were
higher for patients taking Hemikrane because
of its higher monthly drug cost, the overall epi-
sode-of-care costs were lower than for the com-
parison group taking Cephalal. As hypothesized,
the medication adherence was higher in the
once-weekly Hemikrane patients than in the
daily Cephalal patients (80 percent and 50 per-
cent, respectively, using the metric of medica-
tion possession ratio, the number of days of
medication dispensed as a percentage of
365 days).

The investigators were concerned that the
above findings might reflect the unique charac-
teristics of Trident Health’s population of
covered patients, regional practice patterns, co-
payment designs for medications, the study’s
analyticapproach, or unmeasured severity. They
also worried that the results could be con-
founded by differences in the patients receiving
Hemikrane, Cephalal, or no prophylaxis. One
possibility, for example, was that patients who
experienced the worst migraines might be more
inclined to take the new drug, Hemikrane, since
they had failed all previously available therapies.
In that case, the results for a truly matched group
of patients might have shown even more pro-
nounced benefit for Hemikrane,

To see if the findings could be replicated, the
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The comparative
effectiveness study's
results corroborated
the clinical trial
results, and logically
expanded on them,
through the use of
several databases.

investigators contacted the pharmacy benefit
management company, BestScripts, that worked
with Trident Health, and asked foraccess to addi-
tional data. To protect against data “fishing ex-
peditions” that mightyield a distorted view of the
data, a research protocol was developed before
any data were examined. Statistical adjustments
were also made to balance the three groups of
patients to be studied as well as possible—those
taking Hemikrane, those taking Cephalal, and
those not on prophylaxis. A so-called propensity
score method (which estimates the probability of
a person’s being in one of the three groups) was
used and balanced on age, sex, number of pre-
vious migraine emergency department visits,
type and extent of prior medication use, and
selected comorbidities.

The pharmacy benefit manager, BestScripts,
had access to data covering more than fifty mil-
lion lives. The findings in this second, much
larger, database corroborated the earlier assess-
ment: The once-weekly prophylactic therapy
with Hemikrane clearly reduced the use of med-
ications such as codeine to relieve symptoms, as
well as emergency department visits compared
to the daily prophylaxis and no prophylaxis
groups. Similarly, the Hemikrane group had sig-
nificantly better medication adherence than the
Cephalal group.

In addition, BestScripts had data from a subset
of employers that collected work loss informa-
tion about their employees. These data showed
that patients on Hemikrane were out of work for
fewer days each month than patients taking
Cephalal. This result seemed biologically plau-
sible, because migraine sufferers often miss
work when episodes occur; a reduction in fre-
quency and severity of episodes would enable
those patients to maintain greater productivity.
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However, because this finding had emerged
from an observational study, rather than a ran-
domized clinical trial, its validity might be ques-
tioned.

In summary, the comparative effectiveness
study constituted a seemingly well-constructed
study funded by a philanthropy and executed by
strong and knowledgeable partners: an aca-
demic institution, a payer, and a manufacturer.
The study’s results corroborated the clinical trial
results, and logically expanded on them,
through the use of several databases. It also used
a carefully prespecified analytic protocol, and it
employed statistical approaches to adjust for se-
lected threats to validity, such as one group of
drug recipients’ being sicker than another.

The study showed that Hemikrane, the once-
weekly prophylactic medication, reduced
migraine headaches as measured by insurance
claims for treatment of migraine in two real-

world environments with very large populations
of patients. The study expanded on the results of
the randomized clinical trials by showing the
impact on the use of drugs that treat migraine
symptoms, emergency department use, overall
direct medical costs, and days lost from work.
These results could plausibly reflect the greater
medication adherence observed for patients
receiving once-weekly versus daily prophylactic
therapy.

In the written symposium that follows, various
authors dissect the hypothetical studies from
their different perspectives. Readers will find
far from universal consensus on the many com-
munication issues raised. But there is clear
agreement that much more thought must go
into shaping workable approaches to communi-
cating comparative effectiveness research if the
nation is to achieve the goal of making the re-
search truly useful to patients. m

The editors of Health Affairs produced

symposium participants hosted by

issues surrounding the communication

the case study presented here, based on
a May 9, 2012, roundtable of the

Health Affairs and sponsored by the
National Pharmaceutical Council on

of comparative effectiveness research
results.
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OVERVIEW

The NIH Roadmap for Medical Research was launched in September, 2004, to address roadblocks to
research and to transform the way biomedical research is conducted by overcoming specific hurdles or
filling defined knowledge gaps. Roadmap programs span all areas of health and disease research and
boundaries of NIH Institutes and Centers (ICs). These are programs that might not otherwise be
supported by the NIH 1Cs because of their scope or because they are inherently risky. Roadmap
Programs are expected to have exceptionally high potential to transform the manner in which biomedical
research is conducted. They are also expected to be short term, 5-10 year programs. This incubator
space time frame is intended to allow the major roadblocks that were defined for each program to be
overcome, thereby stimulating further research conducted through the ICs,

NIH COMMON FUND

Roadmap programs were initially funded by a 1 percent contribution from each of the NIH 1Cs. In 2006,
Congress responded to the need for NIH to develop innovative and cross-cutting programs by
authorizing and funding the NIH Common Fund within the Office of the Director. The NIH Common Fund,
including the programs of the NIH Roadmap for Medical Research, and is coordinated by the Office of
Strategic Coordination, one of the six offices of the Division of Program Coordination, Plannina, and Strategic
Initiatives (DPCPSI) within the Office of the Director, The annual Common Fund budget was $498 million
in 2008, highlighting its importance in the overall NIH funding environment, To date, the Common Fund
has been used exclusively to support the Roadmap.

SCIENTIFIC AREAS

Planning and implementation of Roadmap/Common Fund programs are highly dynamic to allow the NIH
the flexibility to respond quickly to new ideas, challenges, gaps and advances in biomedicine,
Roadmap/Common Fund programs are developed from a strategic planning process involving broad,
representative input from multiple scientific and public sources. Through this process, 12 roadblocks
were articulated that are being addressed through many initiatives. These 12 challenges have been
categorized according to three themes: New Pathways to Discovery, Research Teams of the Future, and
Reengineering the Clinical Research Enterprise. Initiatives funded through the Roadmap/Common Fund
fit into one or more of these major themes and address specific roadblocks or gaps to:

* Foster high-risl¢/high-reward research

* Enable the development of transformative tools and methodologies

* Fill fundamental knowledge gaps

* Change academic culture to foster collaboration
Although the NIH Roadmap is still in its infancy, many of its programs have achieved significant research
advances.

Subscribe to the NIH Roadmap E-mail list

http://commonfund.nih.gov/aboutroadmap.aspx 11/6/2012
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Communicates the results and significance of health services research and other AHRQ initiatives to
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constituencies are most interested and are likely to lead to behavior change.
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changes indicated by such evaluations.
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THE BELL CURVE

What happens when patients find out how good their doctors really are?
BY ATUL GAWANDE

DECEMBER 6, 2004

E very illness is a story, and Annie Page’s began

with the kinds of small, unexceptional details
that mean nothing until seen in hindsight. Like the
fact that, when she was a baby, her father
sometimes called her Little Potato Chip, because
her skin tasted salty when he kissed her. Or that
Annie’s mother noticed that her breathing was
sometimes a little wheezy, though the pediatrician
heard nothing through his stethoscope.

The detail that finally mattered was Annie’s
size. For a while, Annie’s fine-boned petiteness
seemed to be just a family trait. Her sister, Lauryn,
four years'older, had always been at the bottom end
of the pediatrician’s growth chart for girls her age.
By the time Annie was three years old, however,
she had fallen off the chart. She stood an acceptable
thirty-four inches tall but weighed only twenty-
three pounds—Iless than ninety-eight per cent of

girls her age. She did not look malnourished, but
she didn’t look quite healthy, either.

“Failure to thrive” is what it’s called, and there can be scores of explanations: pituitary
disorders, hypothyroidism, genetic defects in metabolism, inflammatorybowel disease, lead
poisoning, H.I.V., tapeworm infection. In textbooks, the complete list is at least a page long.
Annie’s doctor did a thorough workup. Then, at four o’clock on July 27, 1997—I’1l never
forget that day,” her mother, Honor, says—the pediatrician called the Pages at home with the
results of a sweat test.
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It’s a strange little test. The skin on the inside surface of a child’s forearm is cleaned and
dried. Two small gauze pads are applied—one soaked with pilocarpine, a medicine that makes
skin sweat, and the other with a salt solution. Electrodes are hooked up. Then a mild electric
current is turned on for five minutes, driving the pilocarpine into the skin. A reddened, sweaty
area about an inch in diameter appears on the skin, and a collection pad of dry filter paper is
taped over it to absorb the sweat for half an hour. A technician then measures the concentration
of chloride in the pad.

Over the phone, the doctor told Honor that her daughter’s chloride level was far higher than
normal. Honor is a hospital pharmacist, and she had come across children with abnormal results
like this. “All I knew was that it meant she was going to die,” she said quietly when I visited the
Pages’ home, in the Cincinnati suburb of Loveland. The test showed that Annie had cystic
fibrosis.

Cystic fibrosis is a genetic disease. Only a thousand American children per year are
diagnosed as having it. Some ten million people in the United States carry the defective gene,
but the disorder is recessive: a child will develop the condition only if both parents are carriers
and both pass on a copy. The gene—which was discovered, in 1989, sitting out on the long arm
of chromosome No. 7—produces a mutant protein that interferes with cells’ ability to manage
chloride. This is what makes sweat from people with CF so salty. (Salt is sodium chloride, after
all.) The chloride defect thickens secretions throughout the body, turning them dry and gluey. In
the ducts of the pancreas, the flow of digestive enzymes becomes blocked, making a child less
and less able to absorb food. This was why Annie had all but stopped growing. The effects on
the lungs, however, are what make the disease lethal. Thickened mucus slowly fills the small
airways and hardens, shrinking lung capacity. Over time, the disease leaves a child with the
equivalent of just one functioning lung. Then half a lung. Then none at all.

The one overwhelming thought in the minds of Honor and Don Page was: We need to get to
Children’s. Cincinnati Children’s Hospital is among the most respected pediatric hospitals in
the country. It was where Albert Sabin invented the oral polio vaccine. The chapter on cystic
fibrosis in the “Nelson Textbook of Pediatrics”—the bible of the specialty—was written by one
of the hospital’s pediatricians. The Pages called and were given an appointment for the next
morning.

“We were there for hours, meeting with all the different members of the team,” Honor
recalled. “They took Annie’s blood pressure, measured her oxygen saturation, did some other
tests. Then they put us in a room, and the pediatrician sat down with us. He was very kind, but
frank, too. He said, ‘Do you understand it’s a genetic disease? That it’s nothing you did, nothing
you can catch?” He told us the median survival for patients was thirty years. In Annie’s lifetime,

he said, we could see that go to forty. For him, he was sharing a great accomplishment in CF
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care. And the news was better than our worst fears. But only forty! That’s not what we wanted
to hear.”

The team members reviewed the treatments. The Pages were told that they would have to
give Annie pancreatic-enzyme pills with the first bite of every meal. They would have to give
her supplemental vitamins. They also had to add calories wherever they could—putting
tablespoons of butter on everything, giving her ice cream whenever she wanted, and then
putting chocolate sauce on it.

A respiratory therapist explained that they would need to do manual chest therapy at least
twice a day, half-hour sessions in which they would strike—"“percuss”—their daughter’s torso
with a cupped hand at each of fourteen specific locations on the front, back, and sides in order
to loosen the thick secretions and help her to cough them up. They were given prescriptions for
inhaled medicines. The doctor told them that Annie would need to come back once every three
months for extended checkups. And then they went home to start their new life. They had been
told almost everything they needed to know in order to give Annie her best chance to live as
long as possible.

The one thing that the clinicians failed to tell them, however, was that Cincinnati Children’s
was not, as the Pages supposed, among the country’s best centers for children with cystic
fibrosis. According to data from that year, it was, at best, an average program. This was no
small matter. In 1997, patients at an average center were living to be just over thirty years old;
patients at the top center typically lived to be forty-six. By some measures, Cincinnati was well
below average. The best predictor of a CF patient’s life expectancy is his or her lung function.
At Cincinnati, lung function for patients under the age of twelve—children like Annie—was in
the bottom twenty-five per cent of the country’s CF patients.\ And the doctors there knew it.

It used to be assumed that differences among hospitals or doctors in a particular specialty

were generally insignificant. If you plotted a graph showing the results of all the centers -
treating cystic fibrosis—or any other disease, for that matter—people expected that the curve
would look something like a shark fin, with most places clustered around the very best
outcomes. But the evidence has begun to indicate otherwise. What you tend to find is a bell
curve: a handful of teams with disturbingly poor outcomes for their patients, a handful with
remarkably good results, and a great undistinguished middle.

In ordinary hernia operations, the chances of recurrence are one in ten for surgeons at the
unhappy end of the spectrum, one in twenty for those in the middle majority, and under one in
five hundred for a handful. A Scottish study of patients with treatable colon cancer found that
the ten-year survival rate ranged from a high of sixty-three per cent to a low of twenty per cent,

depending on the surgeon. For heartbypass patients, even at hospitals with a good volume of
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experience, risk-adjusted death rates in New York vary from five per cent to under one per
cent—and only a very few hospitals are down near the one-per-cent mortality rate.

It is distressing for doctors to have to acknowledge the bell curve. It belies the promise that
we make to patients who become seriously ill: that they can count on the medical system to give
them their very best chance at life. It also contradicts the belief nearly all of us have that we are
doing our job as well as it can be done. But evidence of the bell curve is starting to trickle out,

to doctors and patients alike, and we are only beginning to find out what happens when it does.

n medicine, we are used to confronting failure; all doctors have unforeseen deaths and

complications. What we’re not used to is comparing our records of success and failure with
those of our peers. I am a surgeon in a department that is, our members like to believe, one of
the best in the country. But the truth is that we have had no reliable evidence about whether
we’re as good as we think we are. Baseball teams have win-loss records. Businesses have
quarterly earnings reports. What about doctors?

There is a company on the Web called HealthGrades, which for $7.95 will give you a report
card on any physician you choose. Recently, I requested the company’s report cards on me and
several of my colleagues. They don’t tell you that much. You will learn, for instance, that I am
in fact certified in my specialty, have no criminal convictions, have not been fired from any
hospital, have not had my license suspended or revoked, and have not been disciplined. This is
no doubt useful to know. But it sets the bar a tad low, doesn’t it?

In recent years, there have been numerous efforts to measure how various hospitals and
doctors perform. No one has found the task easy. One difficulty has been figuring out what to
measure. For six years, from 1986 to 1992, the federal government released an annual report
that came to be known as the Death List, which ranked all the hospitals in the country by their
death rate for elderly and disabled patients on Medicare. The spread was alarmingly wide, and
the Death List made headlines the first year it came out. But the rankings proved to be almost
useless. Death among the elderly or disabled mostly has to do with how old or sick they are to
begin with, and the statisticians could never quite work out how to apportion blame between
nature and doctors. Volatility in the numbers was one sign of the trouble. Hospitals’ rankings
varied widely from one year to the next based on a handful of random deaths. It was unclear
what kind of changes would improve their performance (other than sending their sickest
patients to other hospitals). Pretty soon the public simply ignored the rankings.

Even with younger patients, death rates are a poor metric for how doctors do. After all, very
few young patients die, and when they do it’s rarely a surprise; most already have metastatic
cancer or horrendous injuries or the like. What one really wants to know is how we perform in

typical circumstances. After I’ve done an appendectomy, how long does it take for my patients
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to fully recover? After I’ve taken out a thyroid cancer, how often do my patients have serious
avoidable complications? How do my results compare with those of other surgeons?

Getting this kind of data can be difficult. Medicine still relies heavily on paper records, so to
collect information you have to send people to either scour the charts or track the patients
themselves, both of which are expensive and laborious propositions. Recent privacy regulations
have made the task still harder. Yet it is being done. The country’s veterans’ hospitals have all
now brought in staff who do nothing but record and compare surgeons’ complication rates and
death rates. Fourteen teaching hospitals, including my own, have recently joined together to do
the same. California, New Jersey, New York, and Pennsylvania have been collecting and

reporting data on every cardiac surgeon in their states for several years.

O ne small field in medicine has been far ahead of most others in measuring the performance

of its practitioners: cystic-fibrosis care. For forty years, the Cystic Fibrosis Foundation has
gathered detailed data from the country’s cystic-fibrosis treatment centers. It did not begin
doing so because it was more enlightened than everyone else. It did so because, in the nineteen-
sixties, a pediatrician from Cleveland named LeRoy Matthews was driving people in the field
crazy.

Matthews had started a cystic-fibrosis treatment program as a young pulmonary specialist at
Babies and Children’s Hospital, in Cleveland, in 1957, and within a few years was claiming to
have an annual mortality rate that was less than two per cent. To anyone treating CF at the time,
it was a preposterous assertion. National mortality rates for the disease were estimated to be
higher than twenty per cent a year, and the average patient died by the age of three. Yet here
was Matthews saying that he and his colleagues could stop the disease from doing serious harm
for years. “How long [our patients] will live remains to be seen, but I expect most of them to
come to my funeral,” he told one conference of physicians.

In 1964, the Cystic Fibrosis Foundation gave a University of Minnesota pediatrician named
Warren Warwick a budget of ten thousand dollars to collect reports on every patient treated at
the thirty-one CF centers in the United States that year—data that would test Matthews’s claim.
Several months later, he had the results: the median estimated age at death for patients in
Matthews’s center was twenty-one years, seven times the age of patients treated elsewhere. He
had not had a single death among patients younger than six in at least five years.

Unlike pediatricians elsewhere, Matthews viewed CF as a cumulative disease and provided
aggressive treatment long before his patients became sick. He made his patients sleep each night
in a plastic tent filled with a continuous, aerosolized water mist so dense you could barely see
through it. This thinned the tenacious mucus that clogged their airways and enabled them to
cough it up. Like British pediatricians, he also had family members clap on the children’s chests

daily to help loosen the mucus. After Warwick’s report came out, Matthews’s treatment quickly
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became the standard in this country. The American Thoracic Society endorsed his approach,
and Warwick’s data registry on treatment centers proved to be so useful that the Cystic Fibrosis
Foundation has continued it ever since.

Looking at the data over time is both fascinating and disturbing. By 1966, mortality from
CF nationally had dropped so much that the average life eXpectancy of CF patients had already
reached ten years. By 1972, it was eighteen years—a rapid and remarkable transformation. At
the same time, though, Matthews’s center had got even better. The foundation has never
identified individual centers in its data; to insure participation, it has guaranteed anonymity. But
Matthews’s center published its results. By the early nineteen-seventies, ninety-five per cent of
patients who had gone there before severe lung disease set in were living past their eighteenth
birthday. There was a bell curve, and the spread had narrowed a little. Yet every time the
average moved up Matthews and a few others somehow managed to stay ahead of the pack. In
2003, life expectancy with CF had risen to thirty-three years nationally, but at the best center it
was more than forty-seven. Experts have become as leery of life-expectancy calculations as
they are of hospital death rates, but other measures tell the same story. For example, at the
median center, lung function for patients with CF—the best predictor of survival—is about
three-quarters of what it is for people without CF. At the top centers, the average lung function
of patients is indistinguishable from that of children who do not have CF.

What makes the situation especially puzzling is that our system for CF care is far more
sophisticated than that for most diseases. The hundred and seventeen CF centers across the
country are all ultra-specialized, undergo a rigorous certification process, and have lots of
experience in caring for people with CF. They all follow the same detailed guidelines for CF
treatment. They all participate in research trials to figure out new and better treatments. You
would think, therefore, that their results would be much the same. Yet the differences are

enormous. Patients have not known this. So what happens when they find out?

In the winter of 2001, the Pages and twenty other families were invited by their doctors at
Cincinnati Children’s to a meeting about the CF program there. Annie was seven years old
now, a lively, brown-haired second grader. She was still not growing enough, and a simple cold
could be hellish for her, but her lung function had been stable. The families gathered in a large

conference room at the hospital. After a brief introduction, the doctors started flashing
PowerPoint slides on a screen: here is how the top programs do on nutrition and respiratory
performance, and here is how Cincinnati does. It was a kind of experiment in openness. The
doctors were nervous. Some were opposed to having the meeting at all. But hospital leaders had
insisted on going ahead. The reason was Don Berwick.

Berwick runs a small, nonprofit organization in Boston called the Institute for Healthcare

Improvement. The institute provided multimillion-dollar grants to hospitals that were willing to
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try his ideas for improving medicine. Cincinnati’s CF program won one of the grants. And
among Berwick’s key stipulations was that recipients had to open up their information to their
patients—to “go naked,” as one doctor put it.

Berwick, a former pediatrician, is an unusual figure in medicine. In 2002, the industry
publication Modern Healthcare listed him as the third most powerful person in American health
care. Unlike the others on the list, he is powerful not because of the position he holds. (The
Secretary of Health and Human Services, Tommy Thompson, was No. 1, and the head of
Medicare and Medicaid was No. 2.) He is powerful because of how he thinks.

In December, 1999, at a health-care conference, Berwick gave a forty-minute speech
distilling his ideas about the failings of American health care. Five years on, people are still
talking about the speech. The video of it circulated like samizdat. (That was how I saw it: on a
grainy, overplayed tape, about a year later.) A booklet with the transcript was sent to thousands
of doctors around the country. Berwick is middle-aged, soft-spoken, and unprepossessing, and
he knows how to use his apparent ordinariness to his advantage. He began his speech with a
gripping story about a 1949 Montana forest fire that engulfed a parachute brigade of
firefighters. Panicking, they ran, trying to make it up a seventy-six-per-cent grade and over a
crest to safety. But their commander, a man named Wag Dodge, saw that it wasn’t going to
work. So he stopped, took out some matches, and set the tall dry grass ahead of him on fire. The
new blaze caught and rapidly spread up the slope. He stepped into the middle of the burned-out
area it left behind, lay down, and called out to his crew to join him. He had invented what came
to be called an “escape fire,” and it later became a standard part of Forest Service fire training.
His men, however, either thought he was crazy or never heard his calls, and they ran past him.
All but two were caught by the inferno and perished. Inside his escape fire, Dodge survived
virtually unharmed. ’

As Berwick explained, the organization had unravelled. The men had lost their ability to
think coherently, to act together, to recognize that a lifesaving idea might be possible. This is
what happens to all flawed organizations in a disaster, and, he argued, that’s what is happening
in modern health care. To fix medicine, Berwick maintained, we need to do two things: measure
ourselves and be more open about what we are doing. This meant routinely comparing the
performance of doctors and hospitals, looking at everything from complication rates to how
often a drug ordered for a patient is delivered correctly and on time. And, he insisted, hospitals
should give patients total access to the information. “ ‘No secrets’ is the new rule in my escape
fire,” he said. He argued that openness would drive improvement, if simply through
embarrassment. It would make it clear that the well-being and convenience of patients, not
doctors, were paramount. It would also serve a fundamental moral good, because people should
be able to learn about anything that affects their lives.
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Berwick’s institute was given serious money from the Robert Wood Johnson Foundation to
offer those who used his ideas. And so the doctors, nurses, and social workers of Cincinnati
Children’s stood uncertainly before a crowd of patients’ families in that hospital conference
room, told them how poorly the program’s results ranked, and announced a plan for doing
better. Surprisingly, not a single family chose to leave the program.

“We thought about it after that meeting,” Ralph Blackwelder told me. He and his wife,
Tracey, have eight children, four of whom have CF. “We thought maybe we should move. We
could sell my business here and start a business somewhere else. We were thinking, Why would
[ want my kids to be seen here, with inferior care? I want the very best people to be helping my
children.” But he and Tracey were impressed that the team had told them the truth. No one at
Cincinnati Children’s had made any excuses, and everyone appeared desperate to do better. The
Blackwelders had known these people for years. The program’s nutritionist, Terri Schindler,
had a child of her own in the program. Their pulmonary specialist, Barbara Chini, had been
smart, attentive, loving—taking their late-night phone calls, seeing the children through terrible
crises, instituting new therapies as they became available. The program director, Jim Acton,
made a personal promise that there would soon be no better treatment center in the world.

Honor Page was alarmed when she saw the numbers. Like the Blackwelders, the Pages had
a close relationship with the team at Children’s, but the news tested their loyalty. Acton
announced the formation of several committees that would work to improve the program’s
results. Each committee, he said, had to have at least one parent on it. This is unusual; hospitals
seldom allow patients and families on internal-review committees. So, rather than walk away,
Honor decided to sign up for the committee that would re€xamine the science behind patients’
care.

Her committee was puzzled that the center’s results were not better. Not only had the center
followed national guidelines for CF; two of its physicians had helped write them. They wanted
to visit the top centers, but no one knew which those were. Although the Cystic Fibrosis
Foundation’s annual reports displayed the individual results for each of the country’s hundred
and seventeen centers, no names were attached. Doctors put in a call and sent e-mails to the
foundation, asking for the names of the top five, but to no avail.

Several months later, in early 2002, Don Berwick visited the Cincinnati program. He was
impressed by its seriousness, and by the intense involvement of the families, but he was
incredulous when he learned that the committee couldn’t get the names of the top programs
from the foundation. He called the foundation’s executive vice-president for medical affairs,
Preston Campbell. “I was probably a bit self-righteous,” Berwick says. “I said, ‘How could you
do this?’ And he said, “You don’t understand our world.” ” This was the first Campbell had

heard about the requests, and he reacted with instinctive caution. The centers, he tried to
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explain, give their data voluntarily. The reason they have done so for forty years is that they
have trusted that it would be kept confidential. Once the centers lost that faith, they might no
longer report solid, honest information tracking how different treatments are working, how
many patients there are, and how well they do.

Campbell is a deliberate and thoughtful man, a pediatric pulmonologist who has devoted his
career to cystic-fibrosis patients. The discussion with Berwick had left him uneasy. The Cystic
Fibrosis Foundation had always been dedicated to the value of research; by investing in bench
science, it had helped decode the gene for cystic fibrosis, produce two new drugs approved for
patients, and generate more than a dozen other drugs that are currently being tested. Its
investments in tracking patient care had produced scores of valuable studies. But what do you
do when the research shows that patients are getting care of widely different quality?

A couple of weeks after Berwick’s phone call, Campbell released the names of the top five
centers to Cincinnati. The episode convinced Campbell and others in the foundation that they
needed to join the drive toward greater transparency, rather than just react. The foundation
announced a goal of making the outcomes of every center publicly available. But it has yet to
come close to doing so. It’s a measure of the discomfort with this issue in the cystic-fibrosis
world that Campbell asked me not to print the names of the top five. “We’re not ready,” he
says. “It’d be throwing grease on the slope.” So far, only a few of the nation’s CF treatment
centers are committed to going public.

Still, after travelling to one of the top five centers for a look, I found I could not avoid
naming the center I saw—no obscuring physicians’ identities or glossing over details. There
was simply no way to explain what a great center did without the particulars. The people from
Cincinnati found this, too. Within months of learning which the top five centers were, they’d
spoken to each and then visited what they considered to be the very best one, the Minnesota
Cystic Fibrosis Center, at Fairview-University Children’s Hospital, in Minneapolis. I went first

to Cincinnati, and then to Minneapolis for comparison.

hat I saw in Cincinnati both impressed me and, given its ranking, surprised me. The CF i
staff was skilled, energetic, and dedicated. They had just completed a flu-vaccination |
campaign that had reached more than ninety per cent of their patients. Patients were being sent
questionnaires before their clinic visits so that the team would be better prepared for the
questions they would have and the services (such as X-rays, tests, and specialist consultations)
they would need. Before patients went home, the doctors gave them a written summary of their
visit and a complete copy of their record, something that I had never thought to do in my own
practice.
I joined Cori Daines, one of the seven CF-care specialists, in her clinic one morning.

Among the patients we saw was Alyssa. She was fifteen years old, freckled, skinny, with nails
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painted loud red, straight sandy-blond hair tied in a ponytail, a soda in one hand, legs crossed,
foot bouncing constantly. Every few minutes, she gave a short, throaty cough. Her parents sat to
one side. All the questions were directed to her. How had she been doing? How was school
going? Any breathing difficulties? Trouble keeping up with her calories? Her answers were
monosyllabic at first. But Daines had known Alyssa for years, and slowly she opened up.
Things had mostly been going all right, she said. She had been sticking with her treatment
regimen—twice-a-day manual chest therapy by one of her parents, inhaled medications using a
nebulizer immediately afterward, and vitamins. Her lung function had been measured that
morning, and it was sixty-seven per cent of normal—slightly down from her usual eighty per
cent. Her cough had got a little worse the day before, and this was thought to be the reason for
the dip. Daines was concerned about stomach pains that Alyssa had been having for several
months. The pains came on unpredictably, Alyssa said—before meals, after meals, in the
middle of the night. They were sharp, and persisted for up to a couple of hours. Examinations,
tests, and X-rays had found no abnormalities, but she’d stayed home from school for the past
five weeks. Her parents, exasperated because she seemed fine most of the time, wondered if the
pain could be just in her head. Daines wasn’t sure. She asked a staff nurse to check in with
Alyssa at home, arranged for a consultation with a gastroenterologist and with a pain specialist,
and scheduled an earlier return visit than the usual three months.

This was, it seemed to me, real medicine: untidy, human, but practiced carefully and

conscientiously—as well as anyone could ask for. Then I went to Minneapolis.

he director of Fairview-University Children’s Hospital’s cystic-fibrosis center for almost

forty years has been none other than Warren Warwick, the pediatrician who had conducted
the study of LeRoy Matthews’s suspiciously high success rate. Ever since then, Warwick has
made a study of what it takes to do better than everyone else. The secret, he insists, is simple,
and he learned it from Matthews: you do whatever you can to keep your patients’ lungs as open
as possible. Patients with CF at Fairview got the same things that patients everywhere did—
some nebulized treatments to loosen secretions and unclog passageways (a kind of mist tent in a
mouth pipe), antibiotics, and a good thumping on their chests every day. Yet, somehow,
everything he did was different.

In the clinic one afternoon, I joined him as he saw a seventeen-year-old high-school senior
named Janelle, who had been diagnosed with CF at the age of six and had been under his care
ever since. She had come for her routine three-month checkup. She wore dyed-black hair to her
shoulder blades, black Avril Lavigne eyeliner, four earrings in each ear, two more in an
eyebrow, and a stud in her tongue. Warwick is seventy-six years old, tall, stooped, and frumpy-
looking, with a well-worn tweed jacket, liver spots dotting his skin, wispy gray hair—by all
appearances, a doddering, mid-century academic. He stood in front of Janelle for a moment,
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hands on his hips, looking her over, and then he said, “So, Janelle, what have you been doing to
make us the best CF program in the country?”

“It’s not easy, you know,” she said.

They bantered. She was doing fine. School was going well. Warwick pulled out her latest
lung-function measurements. There’d been a slight dip, as there was with Alyssa. Three months
earlier, Janelle had been at a hundred and nine per cent (she was actually doing better than
normal); now she was at around ninety per cent. Ninety per cent was still pretty good, and some
ups and downs in the numbers are to be expected. But this was not the way Warwick saw the
results.

He knitted his eyebrows. “Why did they go down?” he asked.

Janelle shrugged.

Any cough lately? No. Colds? No. Fevers? No. Was she sure she’d been taking her
treatments regularly? Yes, of course. Every day? Yes. Did she ever miss treatments? Sure.
Everyone does once in a while. How often is once in a while?

Then, slowly, Warwick got a different story out of her: in the past few months, it turned out,
she’d barely been taking her treatments at all.

He pressed on. “Why aren’t you taking your treatments?”” He appeared neither surprised nor
angry. He seemed genuinely curious, as if he’d never run across this interesting situation before.

“I don’t know.”

He kept pushing. “What keeps you from doing your treatments?”

“I don’t know.”

“Up here”—he pointed at his own head—"“what’s going on?”

“I don’t know,” she said.

He paused for a moment. And then he began speaking to me, taking a new tack. “The thing
about patients with CF is that they’re good scientists,” he said. “They always experiment. We
have to help them interpret what they experience as they experiment. So they stop doing their
treatments. And what happens? They don 't get sick. Therefore, they conclude, Dr. Warwick is
nuts.”

“Let’s look at the numbers,” he said to me, ignoring Janelle. He went to a little blackboard
he had on the wall. It appeared to be well used. “A person’s daily risk of getting a bad lung
illness with CF is 0.5 per cent.” He wrote the number down. Janelle rolled her eyes. She began
tapping her foot. “The daily risk of getting a bad lung illness with CF plus treatment is 0.05 per
cent,” he went on, and he wrote that number down. “So when you experiment you’re looking at
the difference between a 99.95-per-cent chance of staying well and a 99.5-per-cent chance of
staying well. Seems hardly any difference, right? On any given day, you have basically a one-
hundred-per-cent chance of being well. But”—he paused and took a step toward me—"“it is a
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big difference.” He chalked out the calculations. “Sum it up over a year, and it is the difference
between an eighty-three-per-cent chance of making it through 2004 without getting sick and
only a sixteen-per-cent chance.”

He turned to Janelle. “How do you stay well all your life? How do you become a geriatric
patient?” he asked her. Her foot finally stopped tapping. “I can’t promise you anything. I can
only tell you the odds.”

In this short speech was the core of Warwick’s world view. He believed that excellence
came from seeing, on a daily basis, the difference between being 99.5-per-cent successful and
being 99.95-per-cent successful. Many activities are like that, of course: catching fly balls,
manufacturing microchips, delivering overnight packages. Medicine’s only distinction is that
lives are lost in those slim margins.

And so he went to work on finding that margin for Janelle. Eventually, he figured out that
she had a new boyfriend. She had a new job, too, and was working nights. The boyfriend had
his own apartment, and she was either there or at a friend’s house most of the time, so she rarely
made it home to take her treatments. At school, new rules required her to go to the school nurse
for each dose of medicine during the day. So she skipped going. “It’s such a pain,” she said. He
learned that there were some medicines she took and some she didn’t. One she took because it
was the only thing that she felt actually made a difference. She took her vitamins, too. (“Why
your vitamins?” “Because they’re cool.””) The rest she ignored.

Warwick proposed a deal. Janelle would go home for a breathing treatment every day after
school, and get her best friend to hold her to it. She’d also keep key medications in her bag or
her pocket at school and take them on her own. (“The nurse won’t let me.” “Don’t tell her,” he
said, and deftly turned taking care of herself into an act of rebellion.) So far, Janelle was O.K.
with this. But there was one other thing, he said: she’d have to come to the hospital for a few
days of therapy to recover the lost ground. She stared at him.

“Today?”

“Yes, today.”

“How about tomorrow?”

“We’ve failed, Janelle,” he said. “It’s important to acknowledge when we’ve failed.”

With that, she began to cry.

Warwick’s combination of focus, aggressiveness, and inventiveness is what makes him
extraordinary. He thinks hard about his patients, he pushes them, and he does not
hesitate to improvise. Twenty years ago, while he was listening to a church choir and mulling
over how he might examine his patients better, he came up with a new stethoscope—a stereo-
stethoscope, he calls it. It has two bells dangling from it, and, because of a built-in sound delay,

transmits lung sounds in stereo. He had an engineer make it for him. Listening to Janelle with
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the instrument, he put one bell on the right side of her chest and the other on her left side, and
insisted that he could systematically localize how individual lobes of her lungs sounded.

He invented a new cough. It wasn’t enough that his patients actively cough up their sputum.
He wanted a deeper, better cough, and later, in his office, Warwick made another patient
practice his cough. The patient stretched his arms upward, yawned, pinched his nose, bent down
as far as he could, let the pressure build up, and then, straightening, blasted everything out.
(“Again!” Warwick encouraged him. “Harder!”’)

He produced his most far-reaching invention almost two decades ago—a mechanized, chest-
thumping vest for patients to wear. The chief difficulty for people with CF is sticking with the
laborious daily regimen of care, particularly the manual chest therapy. It requires another
person’s help. It requires conscientiousness, making sure to bang on each of the fourteen
locations on a patient’s chest. And it requires consistency, doing this twice a day, every day,
year after year. Warwick had become fascinated by studies showing that inflating and deflating
a blood-pressure cuff around a dog’s chest could mobilize its lung secretions, and in the mid-
nineteen-eighties he created what is now known as the Vest. It looks like a black flak jacket
with two vacuum hoses coming out of the sides. These are hooked up to a compressor that
shoots quick blasts of air in and out of the vest at high frequencies. (I talked to a patient while
he had one of these on. He vibrated like a car on a back road.) Studies eventually showed that
Warwick’s device was at least as effective as manual chest therapy, and was used far more
consistently. Today, forty-five thousand patients with CF and other lung diseases use the
technology.

Like most medical clinics, the Minnesota Cystic Fibrosis Center has several physicians and
many more staff members. Warwick established a weekly meeting to review everyone’s care
for their patients, and he insists on a degree of uniformity that clinicians usually find intolerable.
Some chafe. He can have, as one of the doctors put it, “somewhat of an absence of, um,
collegial respect for different care plans.” And although he stepped down as director of the
center in 1999, to let a protégé, Carlos Milla, take over, he remains its guiding spirit. He and his
colleagues aren’t content if their patients’ lung function is eighty per cent of normal, or even
ninety per cent. They aim for a hundred per cent—or better. Almost ten per cent of the children
at his center get supplemental feedings through a latex tube surgically inserted into their
stomachs, simply because, by Warwick’s standards, they were not gaining enough weight.
There’s no published research showing that you need to do this. But not a single child or teen-
ager at the center has died in years. Its oldest patient is now sixty-four.

The buzzword for clinicians these days is “evidence-based practice”—good doctors are
supposed to follow research findings rather than their own intuition or ad-hoc experimentation.

Yet Warwick is almost contemptuous of established findings. National clinical guidelines for
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care are, he says, “a record of the past, and little more—they should have an expiration date.” I
accompanied him as he visited another of his patients, Scott Pieper. When Pieper came to
Fairview, at the age of thirty-two, he had lost at least eighty per cent of his lung capacity. He
was too weak and short of breath to take a walk, let alone work, and he wasn’t expected to last a
year. That was fourteen years ago.

“Some days, I think, This is it—I’m not going to make it,” Pieper told me. “But other times
I think, I’m going to make sixty, seventy, maybe more.” For the past several months, Warwick
had Pieper trying a new idea—wearing his vest not only for two daily thirty-minute sessions but
also while napping for two hours in the middle of the day. Falling asleep in that shuddering
thing took some getting used to. But Pieper was soon able to take up bowling, his first regular
activity in years. He joined a two-night-a-week league. He couldn’t go four games, and his
score always dropped in the third game, but he’d worked his average up to 177. “Any ideas
about what we could do so you could last for that extra game, Scott?”” Warwick asked. Well,
Pieper said, he’d noticed that in the cold—anything below fifty degrees—and when humidity
was below fifty per cent, he did better. Warwick suggested doing an extra hour in the vest on
warm or humid days and on every game day. Pieper said he’d try it.

We are used to thinking that a doctor’s ability depends mainly on science and skill. The

lesson from Minneapolis is that these may be the easiest parts of care. Even doctors with
great knowledge and technical skill can have mediocre results; more nebulous factors like
aggressiveness and consistency and ingenuity can matter enormously. In Cincinnati and in
Minneapolis, the doctors are equally capable and well versed in the data on CF. But if Annie
Page—who has had no breathing problems or major setbacks—were in Minneapolis she would
almost certainly have had a feeding tube in her stomach and Warwick’s team hounding her to
figure out ways to make her breathing even better than normal.

Don Berwick believes that the subtleties of medical decision-making can be identified and
learned. The lessons are hidden. But if we open the book on physicians’ results, the lessons will
be exposed. And if we are genuinely curious about how the best achieve their results, he
believes they will spread.

The Cincinnati CF team has already begun tracking the nutrition and lung function of
individual patients the way Warwick does, and is getting more aggressive in improving the
results in these areas, too. Yet you have to wonder whether it is possible to replicate people like
Warwick, with their intense drive and constant experimenting. In the two years since the Cystic
Fibrosis Foundation began bringing together centers willing to share their data, certain patterns
have begun to emerge, according to Bruce Marshall, the head of quality improvement for the
foundation. All the centers appear to have made significant progress. None, however, have

progressed more than centers like Fairview.
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“You look at the rates of improvement in different quartiles, and it’s the centers in the top
quartile that are improving fastest,” Marshall says. “They are at risk of breaking away.” What
the best may have, above all, is a capacity to learn and adapt—and to do so faster than everyone
else.

O nce we acknowledge that, no matter how much we improve our average, the bell curve

isn’t going away, we’re left with all sorts of questions. Will being in the bottom half be
used against doctors in lawsuits? Will we be expected to tell our patients how we score? Will
our patients leave us? Will those at the bottom be paid less than those at the top? The answer to
all these questions is likely yes.

Recently, there has been a lot of discussion, for example, about “paying for quality.” (No
one ever says “docking for mediocrity,” but it amounts to the same thing.) Congress has
discussed the idea in hearings. Insurers like Aetna and the Blue Cross-Blue Shield companies
are introducing it across the country. Already, Medicare has decided not to pay surgeons for
intestinal transplantation operations unless they achieve a predefined success rate. Not
surprisingly, this makes doctors anxious. I recently sat in on a presentation of the concept to an
audience of doctors. By the end, some in the crowd were practically shouting with indignation:
We’re going to be paid according to our grades? Who is doing the grading? For God’s sake,
how?

We in medicine are not the only ones being graded nowadays. Firemen, C.E.O.s, and
salesmen are. Even teachers are being graded, and, in some places, being paid accordingly. Yet
we all feel uneasy about being judged by such grades. They never seem to measure the right
things. They don’t take into account circumstances beyond our control. They are misused; they
are unfair. Still, the simple facts remain: there is a bell curve in all human activities, and the
differences you measure usually matter.

I asked Honor Page what she would do if, after all her efforts and the efforts of the doctors
and nurses at Cincinnati Children’s Hospital to insure that “there was no place better in the
world” to receive cystic-fibrosis care, their comparative performance still rated as resoundingly
average.

“I can’t believe that’s possible,” she told me. The staff have worked so hard, she said, that
she could not imagine they would fail.

After I pressed her, though, she told me, “I don’t think I’d settle for Cincinnati if it remains
just average.” Then she thought about it some more. Would she really move Annie away from
people who had been so devoted all these years, just because of the numbers? Well, maybe. But,
at the same time, she wanted me to understand that their effort counted for more than she was
able to express.
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I do not have to consider these matters for very long before I start thinking about where I
would stand on a bell curve for the operations I do. I have chosen to specialize (in surgery for
endocrine tumors), so I would hope that my statistics prove to be better than those of surgeons
who only occasionally do the kind of surgery I do. But am I up in Warwickian territory? Do I
have to answer this question?

The hardest question for anyone who takes responsibility for what he or she does is, What if
I turn out to be average? If we took all the surgeons at my level of experience, compared our
results, and found that I am one of the worst, the answer would be easy: I’d turn in my scalpel.
But what if I were a C? Working as I do in a city that’s mobbed with surgeons, how could I
Justify putting patients under the knife? I could tell myself, Someone’s got to be average. If the
bell curve is a fact, then so is the reality that most doctors are going to be average. There is no
shame in being one of them, right?

Except, of course, there is. Somehow, what troubles people isn’t so much being average as
settling for it. Everyone knows that averageness is, for most of us, our fate. And in certain
matters—Ilooks, money, tennis—we would do well to accept this. But in your surgeon, your
child’s pediatrician, your police department, your local high school? When the stakes are our
lives and the lives of our children, we expect averageness to be resisted. And so I push to make
myself the best. If I’'m not the best already, I believe wholeheartedly that I will be. And you

expect that of me, too. Whatever the next round of numbers may say. ¢
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