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Anaesthesia and evidence-based medicine (EBM) are
considered as two of the 15 most important medical
milestones.!” The birth of anaesthesia on 16" October
1846 and the subsequent publication of this discovery
as a case study 33 days later in the high-impact Boston
Medical and Surgical Journal (the current New England
Journal of Medicine) resulted in its widespread use that
dramatically changed surgical practice.” Likewise,
EBM, born at McMaster University in the early 90s,
has had a considerable impact on the modern day
health-care practice.®

WHAT IS EVIDENCE-BASED MEDICINE?

The term EBM first appeared in the published
literature in 1991;® 5 years later, the most-cited EBM
landmark article described EBM as the conscientious,
explicit and judicious use of the current best evidence
in making decisions about the care of individual
patients. Another characterisation, appearing a few
years later, described EBM as a systematic approach
to clinical problem-solving that allows integration
of the best available research evidence with clinical
expertise and patient values.”! A final characterisation
highlights three key principles underlying optimal
clinical practice: systematic summaries of the best
evidence, a schema for deciding what constitutes the
best evidence and the prominent consideration of
individual patient values and preferences.!®!

To understand the importance of EBM, one can begin
with an appreciation of how medicine was practiced
before EBM.

Period before evidence-based medicine

Before EBM thinking began to impact on its structure,
clinical practice relied on expert advice — often driven
by physiological reasoning and individual clinicians’
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experience. This emphasis resulted in a significant
gap between the available evidence and the actual
clinical practice. Two examples will demonstrate why
this was a problem.

In 1992, Antman et al. published findings of their
study comparing recommendations by experts with
results of meta-analyses of randomised controlled
trials (RCTs) (the best available evidence at the time
recommendations were made) for treating myocardial
infarction (MI)."”! For thrombolytic therapy for MI, after
publication of 30 trials with >6000 patients, a 25%
reduction in odds of death was observed. Despite this,
additional trials recruiting another 40,000 patients,
half of whom did not receive the proven benefits of
thrombolytic therapy, were conducted. Disagreement
between the experts providing recommendations
of this therapy for the treatment of MI necessitated
producing essentially redundant evidence, long
after the answer was in. Only a decade after benefits
were securely established, when evidence became
completely overwhelming, did experts finally achieve
a consensus regarding the use of thrombolytic therapy
in ST-elevation ML

Inanotherexample, despiteaccumulatingRCTevidence
demonstrating no benefit and a suggestion of possible
increased mortality from prophylactic lignocaine as
antiarrhythmic agent for MI, for two decades, experts
continued to recommend its use. Similar examples are
available in our specialty. Despite evidence of lack of
benefit regarding the effectiveness of cricoid pressure
during rapid sequence induction for intubation during
general anaesthesia,® this technique continues to be
practiced and recommended by experts.[’

The extreme examples of inconsistency between
evidence and expert recommendations are due to
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non-availability of systematic summaries to make
rational clinical decisions, resulting in reliance
on preconceptions and low-quality evidence from
individual studies.

How to practice evidence-based medicine for

improving patient care? The evidence-based medicine
process

When clinicians encounter patient care decisions,
optimal practice demands knowledge and application
of the relevant evidence. This can be achieved
by following the 5A technique: ask a structured
question, acquire relevant evidence, appraise the
evidence, evaluate applicability of the findings to
the patient care (generalisability and significance
to the patient) and finally, act, involving the patient
in the decision-making process [Figure 1].0'%

A 6™ A, Assess’ is also used to evaluate the patients
before the beginning of the EBM cycle and also to
assess performance of the patients at the end of this
process.

Appraising the evidence involves the recognition
that some evidence is more trustworthy than other
evidence, and an understanding of how one can
distinguish between the more and the less trustworthy:.
Appraisal skills allow patients and physicians to
make clinical decisions based on the best available
evidence; allow health-care policy makers to frame
and implement wise decisions and guide researchers
in designing, implementing and disseminating higher
quality studies.

Acquire

Patient

Appraise

Figure 1: The 5 A approach to using the medical literature to provide
optimal patient care. (Reproduced with permission from Guyatt G,
Rennie D, Meade MO, Cook DJ. Users' Guides to the Medical Literature:
A Manual for Evidence-Based Clinical Practice, 3 ed. New York, NY:
McGraw-Hill; 2015. http://jamaevidence.com. Copyright 2015 American
Medical Association.)
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In the older hierarchy of evidence, RCTs were placed
at the highest level and case series were placed at the
lowest level based on the probability of bias and risk of
systematic errors.!'!l However, evidence from RCTs is
not always of the highest quality, and not all research
questions can be answered through RCTs for either
practical (eg., incidence of post-operative cognitive
dysfunction) or ethical reasons (eg., cardiopulmonary
resuscitation).

Over several years, it was recognised that the quality
of evidence depends not only on study design but also
on a number of other factors, including the extent of
risk of bias in study implementation, imprecision,
inconsistency, indirectness (inapplicability to the
patient at hand), the possibility of publication bias,!"*
the magnitude of treatment effect and the presence
of a dose-response gradient. One can apply the new
hierarchy of evidence to the questions of diagnosis,
therapy and prognosis, and ultimately classify
evidence on a spectrum from high to low quality.**!

Finding the current best evidence

About 2000 articles are indexed in PubMed every day,!"*
and a search, for example, on post-operative nausea
and vomiting on PubMed provides approximately
8000 citations. This makes it extremely difficult to
identify the current best evidence from a mix of RCTs,
reviews, case reports and editorials for relevance
and application in clinical practice. Pre-appraised
EBM resources provide rapid and efficient path for
searching answers for clinical questions. Finding the
best evidence involves an understanding of hierarchies
of evidence that we have described, the level of
processing of the information and the desirability
of beginning one’s search for information with the
maximum level of processing (such as trustworthy
clinical practice guidelines) [Figure 2].1*°

Although itis possible that the highest quality evidence
may not exist for a particular clinical problem, using
this approach increases the efficiency of finding the
best current evidence for application into clinical
practice and reduces the burden of decision-making.

Importance of high-quality recommendations which
have good evidence summaries using grading of
recommendation, assessment, development and
evaluation

The new hierarchy of evidence is best expressed in the
grading of recommendation, assessment, development
and evaluation (GRADE) framework, which provides
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Tom Evidence ence- esources
H|er§rchy of i Level of Processing EBM Resources
Evidence to Search for Answers
for Primary Studies
Different hierarchy of designs
for each type of question: Guidelines
decision analyses
1. Randomized trial
Therapy ) 2. Observational study
and harm ) 3. Unsystematic
observational study
Systematic reviews
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Figure 2: From evidence to evidence-based resources: the new hierarchy. (Reproduced with permission from Guyatt G, Rennie D, Meade MO,
Cook DJ. Users' Guides to the Medical Literature: A Manual for Evidence-Based Clinical Practice, 3¢ ed. New York, NY: McGraw-Hill; 2015.

http://jamaevidence.com. Copyright 2015 American Medical Association.)

guidance on evaluating and rating the quality of body
of evidence in healthcare."® This system is endorsed
by >100 organisations and scientific societies such
as the World Health Organization, the Cochrane
Collaboration, the Agency for Healthcare Research and
Quality and the National Institute for Health and Care
Excellence. The system provides a transparent method
to judge the quality of evidence for individual outcomes
summarised in systematic reviews (ideally summarised
in a meta-analysis), though in a pinch when a systematic
review is not available, one can apply it to less systematic
summaries. This approach includes higher rating for
evidence from RCTs and then possibly rating down based
on five key factors mentioned previously: inconsistency,
indirectness, imprecision, risk of bias and publication
bias. Non-RCTs begin as low-quality evidence but can be
rated up if the magnitude of effect is large, and if there is
evidence to suggest a dose-response effect. The GRADE
(Grading of Recommendations Assessment, Development
and Evaluation) framework also provides rationale for
judgements regarding the strength of recommendations.
This approach has been utilised in anaesthesia
literature such as to summarise the best evidence and
develop recommendations on central venous access
device placements,!"” for anaesthesia and perioperative
management of patients with neuromuscular disorders!*®!
and Scandinavian Society of Anaesthesiology and
Intensive Care Medicine clinical practice guideline on
pre-hospital airway management."!

In summary, EBM addresses the deficiencies in clinical
care that rely on expert opinion based on physiological
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reasoning and unstructured use of evidence and
provides in its place a coherent framework for
assessing and applying the best available evidence to
clinical care decisions.
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