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PART 1
General Considerations in Clinical Medicine

Randomized controlled clinical trials include the careful prospective
design features of the best observational data studies but also include
the use of random allocation of treatment. This design provides the
best protection against measured and unmeasured confounding due to
treatment selection bias (a major aspect of internal validity). However,
the randomized trial may not have good external validity (generalizability) if the process of recruitment into the trial resulted in the exclusion of many patients seen in clinical practice.
Consumers of medical evidence need to be aware that randomized
trials vary widely in their quality and applicability to practice. The process of designing such a trial often involves many compromises. For
example, trials designed to gain U.S. Food and Drug Administration
(FDA) approval for an investigational drug or device must fulfill regulatory requirements that may result in a trial population and design
that differs substantially from what practicing clinicians would find
most useful.
META-ANALYSIS
The Greek prefix meta signifies something at a later or higher stage
of development. Meta-analysis is research that combines and summarizes the available evidence quantitatively. Although occasionally
used to examine nonrandomized studies, meta-analysis is used most
typically to summarize all randomized trials examining a particular
therapy. Ideally, unpublished trials should be identified and included
to avoid publication bias (i.e., missing “negative” trials that may not be
published). Furthermore, the best meta-analyses obtain and analyze
individual patient-level data from all trials rather than working only
the summary data in published reports of each trial. Nonetheless, not
all published meta-analyses yield reliable evidence for a particular
problem, so their methodology should be scrutinized carefully to
ensure proper study design and analysis. The results of a well-done
meta-analysis are likely to be most persuasive if they include at least
several large-scale, properly performed randomized trials. Metaanalysis can especially help detect benefits when individual trials are
inadequately powered (e.g., the benefits of streptokinase thrombolytic
therapy in acute MI demonstrated by ISIS-2 in 1988 were evident by
the early 1970s through meta-analysis). However, in cases in which the
available trials are small or poorly done, meta-analysis should not be
viewed as a remedy for the deficiency in primary trial data.
Meta-analyses typically focus on summary measures of relative
treatment benefit, such as odds ratios or relative risks. Clinicians also
should examine what absolute risk reduction (ARR) can be expected
from the therapy. A useful summary metric of absolute treatment
benefit is the number needed to treat (NNT) to prevent one adverse
outcome event (e.g., death, stroke). NNT is simply 1/ARR. For example, if a hypothetical therapy reduced mortality rates over a 5-year
follow-up by 33% (the relative treatment benefit) from 12% (control
arm) to 8% (treatment arm), the ARR would be 12% – 8% = 4%, and
the NNT would be 1/0.04, or 25. Thus, it would be necessary to treat
25 patients for 5 years to prevent 1 death. If the hypothetical treatment
was applied to a lower-risk population, say, with a 6% 5-year mortality,
the 33% relative treatment benefit would reduce absolute mortality by
2% (from 6% to 4%), and the NNT for the same therapy in this lowerrisk group of patients would be 50. Although not always made explicit,
comparisons of NNT estimates from different studies should account
for the duration of follow-up used to create each estimate.
CLINICAL PRACTICE gUIdELINES
According to the 1990 Institute of Medicine definition, clinical practice guidelines are “systematically developed statements to assist practitioner and patient decisions about appropriate health care for specific
clinical circumstances.” This definition emphasizes several crucial features of modern guideline development. First, guidelines are created
by using the tools of EBM. In particular, the core of the development
process is a systematic literature search followed by a review of the relevant peer-reviewed literature. Second, guidelines usually are focused
on a clinical disorder (e.g., adult diabetes, stable angina pectoris) or a
health care intervention (e.g., cancer screening). Third, the primary
objective of guidelines is to improve the quality of medical care by
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identifying care practices that should be routinely implemented, based
on high-quality evidence and high benefit-to-harm ratios for the
interventions. Guidelines are intended to “assist” decision-making,
not to define explicitly what decisions should be made in a particular
situation, in part because evidence alone is never sufficient for clinical
decision-making (e.g., deciding whether to intubate and administer
antibiotics for pneumonia in a terminally ill individual, in an individual with dementia, or in an otherwise healthy 30-year-old mother).
Guidelines are narrative documents constructed by expert panels
whose composition often is determined by interested professional
organizations. These panels vary in the degree to which they represent
all relevant stakeholders. The guideline documents consist of a series
of specific management recommendations, a summary indication of
the quantity and quality of evidence supporting each recommendation,
an assessment of the benefit-to-harm ratio for the recommendation,
and a narrative discussion of the recommendations. Many recommendations simply reflect the expert consensus of the guideline panel
because literature-based evidence is absent. The final step in guideline
construction is peer review, followed by a final revision in response to
the critiques provided. To improve the reliability and trustworthiness
of guidelines, the Institute of Medicine has made methodologic recommendations for guideline development.
Guidelines are closely tied to the process of quality improvement in
medicine through their identification of evidence-based best practices.
Such practices can be used as quality indicators. Examples include the
proportion of acute MI patients who receive aspirin upon admission to
a hospital and the proportion of heart failure patients with a depressed
ejection fraction treated with an ACE inhibitor.

CoNCLUSIoNS
In this era of EBM, it is tempting to think that all the difficult decisions practitioners face have been or soon will be solved and digested
into practice guidelines and computerized reminders. However, EBM
provides practitioners with an ideal rather than a finished set of tools
with which to manage patients. Moreover, even with such evidence,
it is always worth remembering that the response to therapy of the
“average” patient represented by the summary clinical trial outcomes
may not be what can be expected for the specific patient sitting in
front of a physician in the clinic or hospital. In addition, meta-analyses
cannot generate evidence when there are no adequate randomized
trials, and most of what clinicians confront in practice will never be
thoroughly tested in a randomized trial. For the foreseeable future,
excellent clinical reasoning skills, experience supplemented by welldesigned quantitative tools, and a keen appreciation for the role of
individual patient preferences in their health care will continue to be of
paramount importance in the practice of clinical medicine.
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screening and prevention
of disease
Katrina Armstrong, Gary J. Martin

A primary goal of health care is to prevent disease or detect it early
enough that intervention will be more effective. Tremendous progress
has been made toward this goal over the last 50 years. Screening tests
are available for many common diseases and encompass biochemical
(e.g., cholesterol, glucose), physiologic (e.g., blood pressure, growth
curves), radiologic (e.g., mammogram, bone densitometry), and cytologic (e.g., Pap smear) approaches. Effective preventive interventions
have resulted in dramatic declines in mortality from many diseases,
particularly infections. Preventive interventions include counseling
about risk behaviors, vaccinations, medications, and, in some relatively
uncommon settings, surgery. Preventive services (including screening tests, preventive interventions, and counseling) are different than
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