Chapter 1
Evidence Based Critical Care

There are in fact two things, science and opinion; the former
begets knowledge, the latter ignorance.

—Hippocrates (c460-c377 BCE), Greek physician

Before medicine developed its scientific basis of pathophysiology, clinical practice
was learned empirically from the events of daily experience in diagnosing and treat-
ing the maladies patients presented. Students learned as apprentices to clinicians,
observing the phenomena of disease, the skill of diagnosis and treatment, and the
outcomes of different remedies. Sir William Osler’s classic textbook of medicine
was based almost entirely on his “personal experience correlated with the general
experience of others” [1]. With advances in our understanding of human physiology
and the pathophysiologic basis of disease, these remedies fell by the wayside and
treatment became based on modalities of treatment that were shown to interrupt or
otherwise modify the disease process. Until recently, it was considered sufficient to
understand the disease process in order to prescribe a drug or other form of treat-
ment. However, when these treatment modalities were subjected to randomized,
controlled clinical trials (RCTs) examining clinical outcomes and not physiological
processes, the outcome was not always favorable. The RCT has become the refer-
ence in medicine by which to judge the effect of an intervention on patient outcome,
because it provides the greatest justification for conclusion of causality, is subject to
the least bias, and provides the most valid data on which to base all measures of the
benefits and risk of particular therapies [2]. Numerous ineffective and harmful ther-
apies have been abandoned as a consequence of RCTs, while others have become
integral to the care of patients and have become regarded as the standard of care.
Many RCT'’s are, however, inconclusive or provide conflicting results. In this situ-
ation systematic reviews that are based on meta-analysis of published (and unpub-
lished) RCTs are clearly the best strategy for appraising the available evidence.
While meta-analyses have many limitations, they provide the best means of deter-
mining the significance of the treatment effect from inconclusive or conflicting RCTs
(as well as trials that demonstrate a similar treatment effect). Furthermore, as a result
of publication bias positive studies are more likely to be published and usually in
more prestigious journals than negative studies. A clinician may base his/her thera-
peutic decisions on these select RCTs which may then lead to inappropriate patient
care. It is therefore important that common medical interventions be systematically
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reviewed and the strength of the evidence (either positive or negative) be evaluated.
Although over 250,000 RCTs have been performed, for many clinical problems,
there are no RCT’s to which we can refer to answer our questions. In these circum-
stances, we need to base our clinical decisions on the best evidence available from
experimental studies, cohort studies, case series and systematic reviews.

Alert
Be cautious in the interpretation of retrospective “before-after” studies and
small single-center unblinded RCT’s [3, 4]. The investigators of these studies
may have a vested interest in the outcome of the study resulting in “misrepre-
sentation” of the true data. Generally blinded studies show less of a treatment
effect than unblinded studies evaluating the same intervention; both subcon-
scious and conscious bias influence unblinded studies Before-after studies are
particularly of questionable scientific value particularly if the variables and
end-points are not defined prior to commencing the study, the data is collected
retrospectively and there is no control arm (as other factors may influence the
outcome). Prospective cluster controlled trials take these factors into account
[5]. If a finding is true and valid it can be reproduced; that’s the amazing thing
about scientific exploration. So be very wary of invalidated single studies no
matter how robust they appear [6].

And lastly, If a study seem too good to be true, it is likely too good to be
true [3, 7].

Every decision that the clinician makes must be based on sound scientific evi-
dence (a collection of anecdotes is not scientific evidence). Science is the continu-
ing effort to discover and increase human knowledge and understanding through
disciplined research. Using controlled methods, scientists collect observable evi-
dence, record measurable data relating to the observations, and analyze this infor-
mation to construct explanations of how things work [8]. Intuition, anecdotes,
common sense, personal biases, and clinical experience is not considered “science”
and cannot be used to justify clinical decision making or therapeutic policies.

Evidence is not static; both the strength and direction of evidence change as new
evidence becomes available. It is therefore important to keep an open mind and
reevaluate the scientific basis and strength of what we think we know and how we
practice. Furthermore, there is a hierarchy of evidence from anecdotes and “clinical
experience” to strong irrefutable evidence (see Fig. 1.1).

Science progresses best when observations force us to alter our preconceptions

—Vera Rubin, Astronomer, 1928

As critical care medicine has evolved into a discreet specialty that crosses ana-
tomical and other artificial boundaries and deals with an enormous array of human
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conditions, it has become evident that to achieve the best outcomes for our very
complex patients, all our clinical decisions should be based on the best available
evidence. The complexity of the critically ill patient together with the vast arma-
mentarium of therapeutic options available makes it essential that we critically
evaluate established and emerging clinical practices. It is important that we chal-
lenge established dogma through thoughtful scientific enquiry. Many of our current
practices are based on anecdotes which have been passed down from teacher to
student and assumed to be the undeniable truth. It is important to realize that noth-
ing stays the same, that knowledge and understanding march forward with no end
in sight. Those who hang on to the past will get lost in the dark:

Life (and Medicine) is like riding a bicycle; you need to move forward to keep your balance
—Albert Einstein, Theoretical physicist, 1879-1955

While Evidence Based Medicine (EBM) is frequently criticized as “cook-book”
medicine, this is most certainly not the case. Rather, the best scientific evidence
should be applied to the unique characteristics of each patient [2]. Each patient is
unique, and the “art” of medicine is the ability to integrate and apply the best scien-
tific knowledge to each patient. Checklists may be fine if you are flying a plane,
however, patients are not planes and doctors are not pilots [9, 10]. Clinical Practice
Guidelines (CPG’s), which are evidence-based and up-to-date, are useful in provid-
ing the clinician with direction, but should never be followed blindly. Rigid proto-
cols and policies, have little place in clinical medicine.

Lastly, it is important to realize that Critical Care Medicine can only be practiced
by close observation of the patient (at the bedside), by contemplation, and by the
integration of a large data base of evidence-based medicine together with a good
deal of humility.
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