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The dark side of

evidence-based

9 vidence-based medicine, or the
“outcomes movement,” accepts as
axiomatic that a substantial portion of
health care expenditure in the United
A States is wasted on unproven or inef-
fectlve tests and treatment. As a result, this
movement figures prominently in health care
reforms and in medical education. Its aspira-
tions are not modest. In a 1992 article the
Evidence-Based Medicine Working Group!
heralded the arrival of this discipline, arguing
that in patient care, evidence from clinical
research should supplant intuition, clinical
experience, and physiologic rationale. Many
institutions, including my own, have since
jumped on the outcomes movement band-
wagon, developing guidelines for the care of
patients.

The unspoken conviction of the out-
comes movement is that impersonal knowl-
edge of the probability of an event is the
principal precondition for effective clinical
medicine and superior to the more traditional
physician learning-by-experience and the
pathophysiologic reasoning. That assertion
causes concern among physicians trying to
balance the evidence-based approach with
the more traditional methods.

Despite the intellectual arguments in
favor of the outcomes movement, it is impor-
tant to examine our intuitive reactions to the
practical aspects of this approach. Imagine
you were a 38-year-old woman with anemia
and thrombocytopenia. Would you prefer to
be treated by a naive clinician guided by a set
of pathways or by an expert physician with
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experience treating hundreds of patients with
anemia?! Most of us would prefer the expertise
that comes from experience guided by evi-
dence, rather than by guidelines and evidence
alone. Therefore, it is important to get
beyond the evidence-based medicine hype to
identify the limits of evidence and the impor-
tance of the “art” of medicine.

i EVIDENCE DOES NOT
VANQUISH UNCERTAINTY

The evidence for the utility of many diagnos-
tic and therapeutic interventions of modern
medicine is incredibly powerful, but there are
large areas in which the evidence to guide
clinical decisions is incomplete, contradicto-
ry, or inconsistently interpreted. One has only
to look at studies that examined the appropri-
ateness of clinical procedures to see large
areas of medicine where evidence is insuffi-
cient to guide clinical decision.

One study of upper GI endoscopy per-
formed on 1585 Medicare patients in three
states found inappropriate use of endoscopy in
about 17% of subjects.2 But even more
intriguing, 11% of cases were uncertain
when examined by an expert panel of physi-
cians using a clear set of criteria. Similarly, in
a study of hysterectomy, 16% of the proce-
dures were found to be inappropriate, but
25% were uncertain.3

Most physicians understand there are
many clinical circumstances in which they
cannot be certain about the appropriateness
of indications for procedures and for the other
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clinical decisions they must make. Yet these
uncertainties do not paralyze physician
decision-making.

@ REPORTING RELATIVE VS
ABSOLUTE RISK REDUCTION

In addition to the continual presence of
uncertainty, it is important to consider the
limitations of the evidence in evidence-based
medicine. Consider the way the results of
studies are presented.

The utility of absolute vs

relative risk reduction

In a randomized trial in 525 men with non-
valvular atrial fibrillation, for patients receiv-
ing placebo the risk of stroke at 1 year was
4.3% and for those receiving warfarin, 0.9%.4
The investigators expressed the results as a
relative proportional risk reduction of 79%,
calculated as the difference in these two rates
divided by the placebo rate. This is the most
common way results of randomized controlled
trials are summarized and reported. But this
relative risk reduction of 79% is much differ-
ent than the absolute risk reduction of 3.4%,
which is the difference between the actual
rates in the placebo and the warfarin treat-
ment groups, ie, 4.3% vs 0.9%.

Absolute risk difference is much closer to
the information clinicians need to make deci-
sions about the care of their patients. Also,
the inverse of the absolute risk difference, the
“number-needed-to-treat,” has enormous
utility in clinical decision-making. In the
warfarin study, the inverse of the absolute risk
difference is approximately 30. Therefore, one
would need to treat nearly 30 patients with
warfarin to prevent one death or thromboem-
bolic stroke.

Why then, do investigators present infor-
mation as proportional risk reduction? They
do this because the proportional risk reduc-
tion is much more impressive than absolute
risk reduction. Thus, by using the more
impressive number, researchers can go on the
Today Show or issue a press release that touts
a dramatic result.

However, clinicians must be cautious
about this. A series of studies has shown that
how results are reported affects physicians’
treatment decisions.>~7 Physicians are far
more likely to use a treatment when the
results are presented as proportional reduc-
tions in risk than when the results are
presented as absolute risk differences.

The art of medicine includes interpreting
data, not simply applying them. Physicians
need to be alert to the way information is
presented so that they can make judgments
that enhance the outcomes of therapy for
patients.

i THE PERILS OF SUBGROUP ANALYSIS

Suppose a physician is treating a 58-year-old
patient, not one who is 67 years old, the aver-
age age in the warfarin study. And suppose
the patient is a woman, not a man (the study,
which was organized through a Veterans
Administration Cooperative Study Center,
included only men.) On the basis of the evi-
dence, what treatment is indicated?

A physician who asks these questions is
seeking a series of subgroup analyses.

Clinicians routinely ask for subgroup analyses
to determine the effectiveness of treatment for
specific patients. Statisticians and researchers
just as routinely refuse to perform or report
such analyses. When they do report them,
they place serious caveats on their interpreta-
tion because subgroup analyses run the risk of
having positive findings that occur by chance
rather than by actual biologic effect.

An example of a study in which subgroup
analyses were very important was the Second
International Study of Infarct Survival (ISIS
2), which included 17 187 patients with  sus-
pected MI who were randomly assigned to
receive either routine care alone, aspirin alone,
streptokinase alone, or aspirin and streptoki-
nase.8 Among 8587 subjects who received
aspirin alone, the 1-month mortality rate was
9.4%. For the 8600 subjects who received no
aspirin, the mortality rate was 11.8%. The rel-
ative risk reduction was 20%, and the absolute
risk reduction was 2.4%. But clinicians ask,
Does treatment with aspirin benefit specific
classes of patients? That was a reasonable ques-
tion, but the ISIS 2 statistical coordinators
were very reluctant to provide those subgroup
analyses. To illustrate why, they published an
analysis that is celebrated as a clear example of
why subgroup analyses should not be done in
large-scale randomized trials.

The absurdity of subgroup analyses

The ISIS 2 researchers analyzed the data
according to the patients’ zodiac sign.
Subgroup analysis showed that for patients
born under Libra or Gemini, the number of
deaths at 1 month were approximately equal
in the aspirin and placebo groups, but all
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other astrological signs had a substantial dif-
ference between the two groups.8 This led the
investigators to facetiously wonder whether
the aspirin should be withheld from those
born under the astrological signs Libra and
Gemini and given only to patients born
under other birth signs. This clearly made the
point that some differences in subgroup
analyses are fOUnd by Chance alone.

The necessity of subgroup analyses

Conversely, one of the most powerful obser-
vations in clinical medicine came from a sub-
group analysis of a trial that found negative
results. The VA Cooperative Study of Surgery
for Coronary Artery Occlusive Disease found
no overall difference in the mortality rate
between patients with stable angina pectoris
treated with medicine or surgery.? Yet one of
the most important observations of that trial,
in fact of any surgery trial, was in a subgroup
of 113 patients out of the total of 1015
patients.10 In that analysis, patients who had
significant lesions of the left main coronary
artery and were treated with surgery had
much lower mortality rates than patients
treated with medical therapy alone. This dif-
ference, although substantial, was not statisti-
cally significant. Still, this subgroup analysis
formed the basis for a treatment strategy of
surgery over medicine for patients with left
main disease that has been borne out by fur-
ther trials.

We need to be cautious about subgroup
analyses, but clinicians also need to challenge
their research colleagues to ask clinical ques-
tions of the data. It is not enough to know
the average benefit of treatment. We need to
know for which patients, under what condi-
tions, treated for how long, and with what
other therapies a given strategy is best. If we
do not get the answers to those questions, we
have abrogated our responsibilities to our
patients.

When subgroup analyses are reasonable
Subgroup analyses should be considered, I
believe, whenever a subgroup is clinically rel-
evant, or when a treatment difference is
anticipated on the basis of previous studies or
biologic mechanisms. These analyses should
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be believed when the difference by subgroups
is large, when it cannot be explained by bias
and chance, and when it is replicated in
other studies. Only then will these subgroup
analyses inform and improve the care of our
patients, not weaken it.

B TREATING REAL, NOT AVERAGE, PATIENTS

Another issue surrounding the use of evi-
dence-based medicine is the treatment para-
dox. Investigators restrict study populations to
patients they anticipate will respond to treat-
ment and exclude patients they suspect will
not respond.

For example, most coronary primary pre-
vention trials of cholesterol-lowering therapy
have enrolled patients whose cholesterol val-
ues were 300 mg/dL or greater, the highest
5% to 10% of the population. But 70% of
coronary heart disease cases in men and 50%
in women occur with cholesterol levels less
than 240 mg/dL. What do we do? Do we
restrict treatment to the portion of the popu-
lation actually tested in the trials, or do we
extrapolate the findings to the patients who
have never been included in trials, but who
account for most cases?

This treatment paradox is a fundamental
issue that physicians face every day, because
the results of randomized trials rarely include
the patients they most commonly encounter
in clinical practice. Clinical experience
requires that we interpret data from these
studies, not that we apply a fixed answer.
Attempts to resolve the treatment paradox
have produced two groups of physicians:
evangelists, who favor a broad application of
available evidence to those not studied, and
snails, who propose a strict application limit-
ed to those included in the research. Thus,
controversy abounds.

B ARE PHYSICIANS TREATING PATIENTS
OR POPULATIONS?

Increasingly, physicians are being asked to
take a population approach to the care of
patients. Given exactly the same informa-
tion, do physicians make the same or differ-
ent decisions for groups than for individuals?
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One study asked physicians to make deci-
sions in different scenarios, involving individ-
uals and groups.!! One scenario involved a
college student with fatigue, insomnia, and
difficulty concentrating. Physicians were
asked whether an additional blood test should
be ordered for an uncommon, but treatable
condition. They were more likely to order the
test when asked to decide for an individual
patient than for a population of similar
patients included in the health plan.

The source of tension

between health plans and physicians

For health plans, achieving the best outcomes
for the population of patients is the principal
objective, whereas physicians’ principal oblig-
ation is to achieve the best clinical outcome
for individual patients. But health plans pay
for the care of individual patients. Converse-
ly, the decisions physicians make for individ-
ual patients add up to an aggregate popula-
tion for which physicians would like to
achieve an optimal outcome.

This tension surrounding the choice
between treating individuals and populations
is often thought to occur solely between
health plans and physicians. It is not so sim-
ple. The tension exists within the health plan
itself, which must make decisions for the care
of individual patients. Physicians feel similar
tensions as they struggle to care for individual
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