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Two criteria for concluding an
intervention works
• Confidence that there is a temporallyappropriate association between an
intervention and an outcome unconfounded by
other factors
• A mechanism for how the intervention improves
the outcome

Roles for Mechanistic Evidence
• To extend evidence of effect from one set of
interventions/populations to related
interventions/populations
• To support causal conclusions about an
intervention and outcome
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• Two examples from my own work

Mechanistic evidence to support
extending direct evidence to other
populations and outcomes
• Key Question: What is the evidence for effect of bariatric surgery
compared to nonsurgical treatment of diabetes in patients with a
BMI of 30-35 kg/m2?
• Study inclusion criteria were RCTs of patients with diabetes and BMI
30-35 kg/m2, treated with bariatric surgery or non-surgical
treatment, measuring outcomes of weight, glucose control, quality
of life, and adverse events
• Literatures search: Zero RCTs of bariatric surgery for this population
(diabetic patients with BMI 30-35)
• What to do?
• Turn in “empty” review, i.e., no eligible studies, therefore no
evidence available, therefore “very low” or “insufficient”
certainty of evidence?
• Use other evidence to reach a conclusion
Melinda Maggard-Gibbons, MD, MSHS; Margaret Maglione, MPP; Masha Livhits, MD; et al JAMA. 2013;309(21):22502261

Other Evidence
• 2 RCTs enrolled diabetic patients with a mean BMI of 37
• 1 RCT enrolled patients with a BMI of 30-35, and 38% had impaired fasting
blood glucose
• Total N=290
• 1 observational controlled study of patients with diabetes and BMI 30-34.9
• Numerous case series (uncontrolled) studies of patients with diabetes and
BMI in the proper range
• Many RCTs of the effectiveness of nonsurgical therapies of diabetes, mostly
with patients whose mean BMI was in the proper range.
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Evidence outside our original
inclusion criteria
• 2 RCTs enrolled diabetic patients with a mean BMI of 37
• 1 RCT enrolled patients with a BMI of 30-35, and 38% had impaired fasting
blood glucose
• Total N=290
• 1 observational controlled study of patients with diabetes and BMI 30-34.9
• Numerous case series (uncontrolled) studies of patients with diabetes and
BMI in the proper range
• Large percentages of patients able to achieve blood glucose control
without medications
• Many RCTs of the effectiveness of nonsurgical therapies of diabetes, mostly
with patients whose mean BMI was in the proper range.
• On average modest effects on HgbA1c (about 1-2 percentage points)
and minimal effect on weight.

How mechanistic evidence
helped reach conclusions
• So, we reasoned that the best explanation for the results from this
“other evidence” is that bariatric surgery has an effect on blood
glucose control through both a weight loss pathway and (in the case
of Roux-en-Y Bypass) a more immediate effect on glucose uptake
and metabolism. Additionally, we reasoned that the thresholds used
to define the target population are arbitrary cut points on a
continuum (the difference between a BMI of 33 and 37 is one of
degree, that glucose control is a continuum with IGT being a less
severe derangement than diabetes).
• We therefore reached the conclusion of moderate certainty
evidence that bariatric surgery provides better control of diabetes
than non-surgical therapy in patients with a BMI of 30-35 kg/m2.
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Mechanistic evidence to support
causal conclusions about an
intervention and outcome
• Key Question: What is the evidence for effect of colchicine, NSAIDs,
and oral steroids in treatment of acute gout?

Shekelle PG, Newberry SJ, FitzGerald JD, Motala A, O'Hanlon CE, Tariq A, et al. Management of Gout: A Systematic
Review in Support of an American College of Physicians Clinical Practice Guideline. Ann Intern Med. ;166:37–51.

Eligibility Criteria
• To be included as evidence, a study had to:
•
•
•
•

Enroll adult patients with a diagnosis of acute gout
Assess a FDA-approved medication
Report patient clinical outcomes
Be an RCT if it reported effectiveness outcomes

Results
• Key question #1 Treatment of Acute Gout. Among 49 eligible studies,
we identified:
• Colchicine
• 2 Placebo-controlled RCTs
• Steroids
• 0 Placebo-controlled RCTs
• NSAIDS
• 1 Placebo-controlled RCT (n=30)

Results
• Key question #1 Treatment of Acute Gout. Among 49 eligible studies,
we identified:
• Colchicine
• 2 Placebo-controlled RCTs
• Steroids
• 0 Placebo-controlled RCTs
• NSAIDS
• 1 Placebo-controlled RCT (n=30)
• What to do?
• Conclude “very low” or “insufficient” certainty of evidence?
• Use other evidence to reach a conclusion

• We don’t know whether NSAIDs reduce pain and tenderness in an
acute attack of gout, although they are commonly used in clinical
practice. They are associated with increased risks of gastrointestinal,
and possible cardiovascular, adverse effects.
• Colchicine may be more effective than placebo at improving
symptoms in acute gout. Its use is limited by the high incidence of
adverse effects; although these may be reduced with low-dose
colchicine regimens.
• We don’t know whether intra-articular or parenteral corticosteroids,
or corticotrophin (ACTH), improve symptoms in acute gout.
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What else do we know about
acute gout and its treatment ?
• An acute attack is caused by an inflammatory response
• Colchicine, NSAIDs, and corticosteroids are all anti-inflammatory
treatments
• NSAIDs are FDA-approved based on RCTs for temporary pain relief of
acute painful conditions
• Gout flare is an acute painful condition
• Corticosteroids are proven effective in the acute inflammation phase
of other inflammatory arthritides
• 1950 Nobel Prize in medicine was awarded to Philip S. Hench for
the treatment of acute RA with cortisone
• There are 6 RCTs that compare NSAIDs vs. corticosteroids with no
placebo group
• All 6 trials report equivalency in outcomes. Therefore, either
both are about equally effective or equally ineffective.

We used this “other evidence” in our
decisions about strength of evidence
Conclusion for acute gout Rx
Colchicine reduces pain

Strength of Evidence
High

NSAIDs reduce pain

High

Corticosteroids reduce pain

High

The evolution of evidence hierarchies: what can
Bradford Hill’s ‘guidelines for causation’ contribute?
Jeremy Howick, Paul Glasziou, Jeffrey K Aronson J R SocMed 2009: 102: 186–194

Potential Pitfalls to Mechanistic
Reasoning
• Howick, Glasziou, and Aronson argue that analogous to RCTs,
mechanistic reasoning can be high quality or poor quality. Examples
where mechanistic reasoning has failed due to poor quality should
not result in a conclusion that mechanistic reasoning is an invalid
method, any more than an RCT that failed due to poor quality means
that the RCT is an invalid method.
• Howick, Glasziou, and Aronson identify two categories of poor quality
mechanistic reasoning
• Empty or partial mechanisms
• Probabilistic and complex nature of mechanisms

Jeremy Howick, Paul Glasziou, Jeffrey K Aronson, J R Soc Med 2010: 103: 433–441

The role of mechanistic reasoning
in evidence frameworks
• Mechanistic evidence is a requirement to reach conclusions that an
intervention works
• In many, if not most, situations mechanistic evidence takes a
subsidiary role to empirical evidence such as that coming from RCTs.
• However, there are situations where mechanistic evidence is
sufficiently strong that when combined with uncontrolled clinical
observations conclusions of intervention effectiveness have high
certainty.
• Characteristics of such situations include:
• The mechanism is strongly supported in all steps, and the number of
intermediate steps is small

• The time between the intervention and the change in the
outcome is short
• The difference in the outcome between the treated and
untreated state is obvious.
• Alternative explanations for the difference in outcome are far less
plausible

THE END

