MODULE ONE.  INTRO TO EVIDENCE BASED MEDICINE

I.
What is EBM?


A.
Definition: “The conscientious, explicit, and judicious use of current best evidence in making decisions about the care of individual patients.”


B.
Requires integration of:



1.
individual clinical expertise



2.
patient preferences



3.
best available external clinical evidence

C.
The significance of key words (“explicit,” “best evidence,” “individual patients”) will be explained in this module.

II.
Why EBM?  What is the need?

A.
Cost: Increasing pressure to demonstrate effectiveness of interventions.


B.
Delay of “bench-to-bedside” research

1.
The movement of information from primary to secondary literature can take years (if not decades).  Primary literature must be used if clinicians are to practice up-to-date medicine.

2.  Primary literature.  Publication of original studies that involved the collection of data that does not yet exist, and therefore cites first-hand experience as the authority for making claims.  

3.
Secondary literature.  Material published using primary research.  


a.
No new data is generated


b.
Existing data is made more accessible.


c.
The “four S’s” of secondary (“pre-processed”) evidence:

i.
Pre-selected studies: “relevant” or “important” primary studies are isolated for emphasis or focus.

ii.
Systematic reviews: “Relevant” or “important” primary studies are isolated then summarized.

iii.
Synopses.  Findings from primary studies are re-organized and interpreted for pedagogic reasons (e.g., textbooks, review articles).

iv.
Systems.  Findings from primary studies are re-organized and interpreted for practical reasons (e.g., practice guidelines).

4.
examples

a.
Thrombolytic drugs for acute MI: first systematic review of RCTs demonstrated reduced mortality six years before most review articles and textbooks recommended their use.

b.
Aspirin after acute MI: not recommended by expert opinion until 6 years after first systematic review.

c.
Use of bed rest following back injury of medical procedure continues to be widely prescribed (Allen, Glasziou, Del Mar.  Lancet 1999): as early as the 1940’s, studies showed no advantages and worsened outcomes for complete bed rest after surgery.

d.
Based on physiologic reasoning, albumin used as part of fluid management widely used for more than 50 years (hypovolemia, shock, burns, ARDS, liver failure, etc).  Later RCTs suggested possible increase in mortality in some conditions (burns, hypoalbuminemia).  Later a large Systematic Review (Wilkes, Navickis.  Ann Int Med 2001) showed no affect on mortality.

C.
At the same time, the amount of primary literature is vast (and growing) so busy clinicians need tools to help prioritize the information.

1.
MEDLINE adds 4500 records daily

a.
cumulative RCTs indexed in PubMed by year:
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b.
only a small fraction of published literature is of both high quality and clinically useful

c.
According to Oxford Center for Evidence-Based Medicine, physicians who want to keep abreast of their field would need to review 19 articles per day, 365 days per year.

2.
Sydney Burwell quote (1956): My students are dismayed when I say to them “Half of what you are taught as medical students will in ten years have been shown to be wrong.  And the trouble is, none of your teachers know which half.”

3.
Sometimes evidence is conflicting: How do you decide what to believe?

a.
Back-to-Sleep: Dr. Benjamin Spock recommended that babies sleep on their stomachs to reduce risk of vomiting and chocking.  (Later show to increase risk of SIDS.)

b.
Lidocaine used to be used to prevent rhythm abnormalities and death in patients s/p MI.  Later, 14 RCTs and a Systematic Review showed a 2.9% absolute increase in risk of death.

c.
Based on 16 cohort studies (and 3 angiography studies), HRT recommended for women to decrease risk of CHD.  Women’s Health Initiative showed that HRT actually increased risk of MI, stroke, and venous thromboembolism.

d.
Use of beta-blockers after MI initially avoided due to theoretical risk to compensatory sympathetic mechanisms.  (Later shown by RCT to reduce risk of hospitalization & mortality.)

e.
concept of hierarchy of evidence can help resolve (see below).

D.
Pharmaceutical companies invest considerable resources to promote products based on skewed or selective evidence.  Evidenced Based Medicine provides tools to help alert clinicians to potentially misleading marketing (Glasziou, Haynes.  Evidenced Based Nursing 2005).

III.
“Hierarchy of Evidence.”  The notion that some study designs are less susceptible to bias than others, with the effect that some study results are more likely to be valid than others.

A.
“Study designs” and “bias” will be more rigorously explained later; casual understanding is sufficient for now.

B.
A hierarchy of evidence (From Petrie 2006; strongest evidence on top):

Meta-analysis

Randomized Control Trial

Cohort Study

Case-Control Study

Case Series

Single Case Report

Anecdotal Reports

Ideas, opinions, etc.

1.
This particular hierarchy is best suited to investigating cause-and-effect (most relevant to making treatment decisions).

2.
Different hierarchies may apply for different kinds of investigations; e.g., prognosis, diagnosis, testing, and others

3.
Hierarchy of evidence is not absolute.  For example:

b.
Effect size is very large (larger than probably risk of bias): unethical to continue a RCT.

c.
Mechanism of action is very well understood: results can be reliably predicted from theory rather than experiment (e.g. effectiveness of parachutes).

d.
Large body of consistent observational studies (risk of type I error is reduced by replication and large effect sizes; e.g., use of insulin in DKA, Pap smears, etc.)

e.
For a particular decision, patient preference or your clinical expertise are considered more relevant than the degree of certainty available from studies.

f.
Your patient may be much more similar to patients in a “lower” study than s/he is to patient’s in a “higher” study.

g.
A particularly important outcome may be more rigorously explored in a lower study than in a higher study.

4.
There is always evidence, even if it is anecdotal or based solely on theoretical considerations.

IV.
The EBM Process

A.
Four (or 5) step process:

1.
Construct a specific question

2.
Search for the “best” evidence to answer the question.

3.
Critically appraise the evidence

4.
Determine how to apply the evidence to the patient

5.
Some authors add a fifth step: Evaluate your own performance with respect to performance of the above steps.

B.
Step 1: Construct a specific question

1.
Use the mnemonic PICO:

2.
P = Patient characteristics.  Such as:

a.
age (adult, pediatric, etc.)

b.
sex

c.
diagnosis or condition

d.
social situation, resources, values

e.
setting: inpatient, outpatient; rural, tertiary care; primary care or specialty, etc.

3.
I = Intervention

a.
most relevant to treatment or testing scenarios

b.
specified when you need to choose between alternatives

4.
C = Comparison

a.
one of the alternatives you’re choosing between

b.
sometimes labeling of “Intervention” and “Comparison” is arbitrary.

c.
the important thing is that the value of a treatment can only be assessed in comparison to something else…

d.
…even if the “something else” is “standard treatment,” “watch and wait,” or “doing nothing.”

5.
O = Outcome

a.
The effect(s) that you want to achieve (or avoid)

b.
can include treatment effects as well as side effects

c.
surrogate outcomes: measurements that are not of themselves important to patients (e.g., blood pressure, bone density, cholesterol levels) but that are associated with outcomes that are important to patients (stroke, fracture, myocardial infarction rates)

d.
efficacy: the effects of an intervention under ideal circumstances (e.g., in the lab)

e.
effectiveness: effects of an intervention under the usual circumstances (e.g, in the field)

f.
efficiency (included only because it’s another “eff-“ word that can be confused with the above two terms): the relative ease of producing effects.

6
PICO format

a.
Helps you to formulate more exactly what it is you want to know

b.
Helps provide key words when performing database searches

C.
Step 2: Searching the literature and choosing an article to guide you.  All of the following should be considered:

1.
Knowing what databases are available and what each is used for

2.
Knowing how to search in each database; refining and narrowing searches.

3.
Using PICO question to choose key words

4.
Choosing the type of paper relevant to the question (treatment, harm, prognosis, diagnosis, etc.)

5.
Choosing the paper with setting, patients, and outcomes of interest similar to your question.

6.
Choosing the highest level of evidence…

7.
Choosing well done studies.

8.
Choosing recent studies over older studies.

D.
Step 3: Critically appraising the article

1.
Different criteria are used to evaluate different types of papers (more on this later).

2.
However, the evaluation criteria can be divided into 3 broad questions that apply to any article type:

a.
Are the results valid?

b.
What are the results?

c.
How can I apply these results to my patient?

3.
Are the results valid?

a.
Traditional wording of this question is misleading.  It’s not really about the results.  It’s about the internal validity of the study.

b.
Internal validity:  Is the methodology likely to measure what it is intended to measrue?

c.
Related to efficacy: performance under ideal conditions

4.
What are the results?

a.
Largely statistically based

b.
Knowing what the numerical results mean.

c.
Knowing how to interpret the results

5.
How can I apply these results to my patient?

a.
Related to external validity (generalizability) & effectiveness: performance using actual patients in real-world settings.

b.
This is also the 4th step of the EBM process: interpreting the available evidence for a particular patient.

6.
We’ll cover these three, broad critical appraisal questions in more details later.

E.
Step 4: Apply the evidence to a particular patient.  This is redundant.  The same as the 3rd critical appraisal question.

F.
Step 5: Some authors add a 5th step: Evaluate your own performance.

G.
These steps will be explained in more detail when we go over the critical appraisal of different types of studies.

V.
What EBM is Not (largely from www.cebm.net)

A.  Not cookbook or algorithmic medicine.  
Not an insistence on following “clinical guidelines.”  It is a rigorously systematic way to:

1.
evaluate the strength of available evidence

2.
evaluate the appropriateness of the evidence for a particular clinical situation.

3.
Make your own choices based on an informed, deliberate balance of evidence, patient preference, and clinical expertise.

4.
Managed care companies will sometime require adherence to “clinical guidelines” or algorithmic approaches under the guise of “Evidence Based Medicine.”

B.
Not managed care or a cost-cutting mechanism.  It is a way to avoid waste by considering the likely efficacy and effectiveness of a particular study in a particular clinical situation.

C.
Not limited to Randomized Controlled Trials.  It is a recognition that:

1.
some study designs are less susceptible to bias than others, and therefore less likely to give misleading results.  

2.
Sometimes Randomized Controlled Trials are lacking (or are of poor quality) but the available evidence can still be used to guide clinical decisions as long as you understand its limitations. 

3.
Sometimes observational or physiologic studies show such a large effect size (and are well done) that they are compelling.

4.
Sometimes RCTs are unethical to perform or aren’t available.

D.
Not synonymous with “clinical epidemiology,” “biostatistics,” or “study design.”  It does rely on concepts from these fields so that you can better understand the soundness of evidence and the strength of inferences.
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