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n 2003, McGlynn and colleagues famously identi-

fied 439 clinical services recommended by subspe-

cialists and others that, they argue, should be con-
sistently delivered in primary care.! Based on lengthy
patient interviews and detailed chart audits, they
estimated that US adults receive only 55% of these 439
recommended clinical services. They noted that the
patients did not receive recommended clinical services,
on average, 16 times, and that 1 patient was deficient in
recommended services 304 times.

Yarnall et al reviewed US Preventive Services Task
Force-recommended preventive services and estimated
that a primary care clinician would need to spend 7.4
hours per working day to deliver reccommended preven-
tive services to a panel of patients?; doing so would, of
course, leave little time for anything else and lead to
frustrated clinicians and dissatisfied patients. What is a
primary care clinician to do?> We are damned if we do
not deliver all evidence-based preventive and chronic
disease care services with robot-like consistency and
sleepless if we do. Proposed remedies include off-loading
delivery of preventive or chronic disease care services to
office staff, nurse case managers, subspecialty clinics, or
even attractive-looking multicolored smartphone apps.

The Case for Prioritization
Perhaps a more reasonable and less-expensive strategy
would be to prioritize clinical services related to preven-
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tive care and chronic disease care. In this issue of Annals
of Family Medicine, Maciosek et al present compelling
evidence that childhood immunizations and efforts to
prevent or stop smoking are dominant population health
priorities and rank numerous other services based on
potential clinical benefit and cost-effectiveness.?> Once
smoking cessation and immunizations are addressed,
however, we are left wondering how to prioritize the
other 439 evidence-based clinical services based on
their potential benefit to an individual patient.

There are several fundamentally sound reasons to
prioritize clinical services at the patient level. First, the
value of even very strongly evidence-based clinical ser-
vices varies across patients and with time. For example,
the potential benefit of screening for colorectal, lung,
cervical, and breast cancer varies up to tenfold based
on patient-specific demographic, clinical, behavioral,
and genetic factors.® Likewise, the risks and benefits of
intensive glucose control in patients with diabetes vary
by age, comorbid conditions, cardiovascular risk, dis-
tance from personalized glycated hemoglobin (HbA,,)
goal, and other factors. If an older patient with major
comorbidities already on intensive glucose-lowering
therapy is not at their personalized HbA,. goal, the
risks of further intensifying glucose therapy may well
exceed the benefits.”® The ranks provided by Maciosek
et al, which are based on overall population health
benefit, must be further personalized to assess relative
benefit of these services to an individual patient.

Second, in very large clinical trials, very small clini-
cal benefits may be statistically significant and thus be
designated as being evidence based. With respect to
cholesterol-lowering medications, the number of study
participants who need to be treated with a statin for 5
years to prevent 1 heart attack can vary from 6 patients
to more than 240 patients, depending on baseline cho-
lesterol level and baseline coronary heart disease risk.”!'
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In general, the number of patients who need to be
treated to prevent 1 heart attack or 1 cancer death var-

ies widely across various evidence-based clinical options.

Third, most clinical trials that assess efficacy of
clinical options are limited to consenting patients
who meet stringent eligibility requirements. Results
observed in these highly selected patients may have
low generalizability to most patients. Moreover,
because patient eligibility criteria and research proto-
cols are designed to minimize the likelihood of serious
adverse events in clinical trials, serious adverse events
may be much more common in community care than
in published research studies.

How to Prioritize Evidence-Based Clinical
Options
Primary care clinicians have always intuitively priori-
tized treatment options, but both benefits and risks of
treatment are often not estimated accurately. For some
clinical services, such as smoking cessation and certain
immunizations, intuition is adequate. But beyond smok-
ing and immunizations, intuitive estimation of potential
benefit of multiple clinical options is very challenging.
Several alternative methods are available to iden-
tify and prioritize evidence-based clinical options
with the most potential benefit to a given patient at a
given point in time.'? With respect to cardiovascular
risk factor management, risk prediction equations,
such as the American College of Cardiology/Ameri-
can Heart Association (ACC/AHA) Cardiovascular

1314 can be used to estimate the

Disease risk equations,
benefit of various clinical actions using the following
3-step approach: (1) use the risk equation to estimate
a person's cardiovascular risk using current clinical
data, (2) run the risk equation again, replacing 1 sub-
optimal clinical value (eg, an elevated blood pressure)
with a potentially improved clinical value (anticipated
improved blood pressure after treatment), and (3) sub-
tract the results to estimate the potential reduction

in cardiovascular risk that may be achieved by better
blood pressure control. The potential benefits associ-
ated with better blood pressure management, choles-
terol management, smoking cessation, or other clinical
options can then be similarly estimated and then pri-
oritized based on potential clinical benefit." '

This approach to prioritization has a number of
important limitations. Risk estimates are necessarily
derived from groups of people and thus cannot pre-
cisely predict future risk for one person. The benefits
of stopping smoking are not the same as the benefits
of never having smoked. The full benefits of improved
cardiovascular risk factor control do not kick in imme-
diately, and benefit estimates assume that the improved
risk factor control will be sustained.

Current cardiovascular risk prediction tools are
based on relatively small cohort studies that began in
the 1950s, when many current drug classes were not
available, aspirin use was low, smoking rates were high,
and cardiac care was primitive when judged by today's
standards.'” For these and other reasons, the ACC/
AHA and most other cardiovascular risk equations
are somewhat obsolete and tend to overestimate event
and death rates." Despite such limitations, explicit
estimation of benefits and risks of treatment options
is usually far more accurate than intuitive risk estima-
tion by either clinician or patient.'” The availability
of large databases that include detailed clinical data
on millions of patients and novel analytic approaches,
such as marginal structural models and machine learn-
ing, will likely lead to improved risk prediction and
prioritization methods in the near future.?°?* It may be
difficult, however, to explain these complex statistical
approaches to clinicians and patients, who thus may be
skeptical of their results.

How to Apply Prioritization in Practice

The potential of electronic health records (EHRs) to
improve care has long been recognized but rarely been
realized. Prototype EHR-linked, Web-based clinical
decision support systems that identify and prioritize
clinical options, however, save time, satisfy clinicians,
empower patients, have high use rates, and improve
care are now up and running in several large health
care systems."”'® Web services that include risk predic-
tion equations can receive patient-specific data that are
automatically sent from an EHR, perform the multiple
computations needed to estimate the relative benefits
of alternative treatment options, and display patient-
specific prioritized treatment options on the EHR
screen within 1 second.

Presenting clinical options to the patient facilitates
patient-centered care and shared decision making by
informing the patient of clinical options with the most
potential benefit and then empowering the patient to
select their preferred option(s). Many patients will con-
tinue to decline clinical options of high benefit, such as
smoking cessation, colorectal cancer screening, or statin
treatment. Then we must respect our patient’s prefer-
ences and remember that patient treatment preferences
and readiness to change typically vary with time.?* Clin-
ical decision support systems update and reprioritize
evidence-based treatment options at each subsequent
encounter, enabling patients to see progress in some
areas and reconsider previous preferences in other areas.

Results of randomized trials show that systems
improve blood pressure levels and glucose control in
diabetes patients, smoking cessation in dental offices,
identification of high blood pressure levels in adoles-
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cents, and screening for hepatitis B in high-risk popula-
tions, as well as reduce cardiovascular risk in adults at
high risk but without a diagnosis of heart disease or
diabetes.' There is also evidence that such systems are
cost-effective and may be cost saving to payers when
used on a routine basis in large care delivery systems.>*
These clinical decision support systems are used at
70% to 80% of targeted visits, have 94% primary care
clinician satisfaction, and are now in use every day at 3
large health care delivery systems that provide care to
1.5 million patients.

Future Challenges

An ongoing major challenge is how to present quanti-
tative risk and benefit information to patients in a com-
prehensible way. Health literacy and numeracy vary
widely across patients, suggesting that presentation

of information on potential risks and benefits of clini-
cal actions should be customized to specific groups of
patients. Development of effective strategies to clearly
communicate risk and benefit information to those
with low numeracy is very much a work in progress,
and there is plenty of room for new ideas on how to
advance this agenda.?

Another ongoing challenge is to develop prioritiza-
tion methods that can compare benefits across diverse
clinical domains. Will a patient who does not like to
take a lot of pills benefit more from starting a statin
or treating osteoporosis? Prioritizing across diverse
clinical domains is challenging because the benefits of
lipid and osteoporosis management are very different
(reduced risk of a cardiovascular event or death on the
one hand and reduced likelihood of fracture and dis-
ability on the other). The traditional resolution of this
problem is to quantify all benefits in terms of quality-
adjusted life expectancy (QALE). Neither clinicians nor
patients, however, are usually fluent in the language of
QALE, and benefits of even very effective treatments
on QALE are often surprisingly small. For example,
among patients with type 2 diabetes in the United
Kingdom Prospective Diabetes Study study,?” intensive
lipid control extends QALE 1.42 years,>® and inten-
sive blood pressure control extends QALE about 1.16
years,?° but intensive glucose control extends QALE by
only 0.27 years, and it did not improve QALE at all in
the ACCORD Trial %28

Recent advances in health care informatics and risk
prediction methods enable design of new and more
effective types of EHR-linked, Web-based, real-time
clinical decision support systems that have high use
rates at targeted visits, have high clinician satisfac-
tion rates, and improve patients’ clinical outcomes.

We anticipate that further progress may occur as risk
prediction science improves, better methods of com-

municating results to patients in customized ways are
devised, and ways of prioritizing clinical options across
a broader set of clinical domains are developed.3-13%°

To read or post commentaries in response to this article, see it
online at http://lwww.annfammed.orgl/content/15/1/10.
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