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The regulatory question

Is the drug efficacious and likely to be sufficiently safe in a clearly
identifiable population?
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Drug safety cases

Does co-administration of omeprazole reduce the efficacy of clopidogrel?

Does metformin increase the risk of lactic acidosis to a clinically significant
degree?
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Figure: Blind monks examining an elephant, Hanabusa Itchō (Wikipedia)
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http://en.wikipedia.org/wiki/Blind_men_and_an_elephant


Aim

Examine three approaches to amalgamating drug safety evidence:
1 The dominant method-focused approach (Guyatt et al. 2008, OCEBM

Levels of Evidence Working Group 2011b);
2 The Bayesian epistemological account provided by Jürgen Landes,

Barbara Osimani and Roland Poellinger (Landes et al. 2016)
3 The inferentialist and epistemic accounts of causality (Reiss 2015b,

Russo and Williamson 2011)
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Outline

1 The challenge of evaluating drug safety & the limits of method-focused
approaches

2 Bayesian epistemological account

3 Inferentialist and epistemic accounts of causality
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The problem

We lack an adequately articulated and well-accepted framework for
amalgamating drug safety evidence

• The practice of amalgamating drug safety evidence is more
sophisticated than our descriptions of those practices

• In the absence of a suitable framework, the method-focused approach
becomes the default account

• Method-focused approaches can be defended for assessing efficacy,
but provide poor advice for amalgamating drug safety evidence
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Level Benefits Harms
1 Systematic review of RCTs,

n-of-1 studies
Common: Systematic review
of RCTs, nested case-control
studies, n-of-1 studies or ob-
servational study with large
effect
Rare: Systematic review of
RCTs or n-of-1 study

2 RCT or observational studies
with dramatic effect

Individual RCTs or (exception-
ally) an observational study
with dramatic effect

3 Non-randomized controlled cohort or follow-up study with
sufficient numbers

4 Case-series, case control, or historically controlled studies

5 Mechanism-based reasoning

Table: This is a summary of Oxford Center for Evidence-based Medicine’s (2011)
levels of evidence for assessing drug benefits and harms. The document provides
guidance for grading evidence higher or lower based on methodological
considerations and effect sizes.
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Methods Efficacy Harms

Pre-clinical Physiology Toxicology
Pathophysiology

Initial clinical trials Pharmacokinetics Toxicology
Pharmacodynamics

Clinical trials (PII+) Planned, specified, powered Unplanned, unspecified
Planned, unspecified
Planned, specified
Planned, specified, powered

Table: The differences between efficacy and safety assessment in pre-clincal and
clinical drug development
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What is needed. . .

The framework for amalgamating evidence for clinical and regulatory
decisions should:

• Be applicable to efficacy and safety assessment
• Provide a suitable justification for current decision-making (when
appropriate) and identify and explain poor decisions

• Provide appropriate guidance in challenging drug safety cases
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Bayesian epistemological account: Landes, Osimani, Poellinger 2016

• Formal framework for amalgamating evidence in drug safety (adopted
from Bovens and Hartmann (2003))

• Specifically, the framework (Landes et al. 2016, p. 38):
1 Identifies possible indicators of causality
2 Embeds these indicators in a topological framework of probabilist

dependencies
3 Weakly orders the probabilistic dependencies as a function of their

inferential strength
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Possible applications

• Provide a model to help decide specific drug safety cases
• Model evidence amalgamation in drug safety
• Provide a new perspective to methodological/philosophical debates
regarding drug safety evidence
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Questions

• The key regulatory question is an estimation problem (rather than a
question of does drug X cause harm h)

• What are the implications of including randomized trials as a “perfect
indicator” when trials are so rarely adequately designed and analysed
to assess specific safety claims?

• Is it possible to incorporate more sophisticated analyses of
relevance/external validity than analogy?
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Is the model in “the middle ground”?

One needs to work this middle ground and show how our
pre-theoretical understanding gives out at a certain point, how the
model provides a precise answer to the question at hand, and then
make at least some suggestive remarks in the direction of the
results of the model to improve out intuitive understanding of the
issue.

Bovens and Hartmann (2003, p. 129)
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Inferentialist and epistemic accounts of causality

• Both focus on the need to take into consideration multiple indicators of
causality

• Both judge causal claims in terms of the success of inferences
licensed by the claims

• Both provide clear practical advice for amalgamating evidence in drug
safety

22 / 27



Epistemic theory of causality
Russo and Williamson (2007, 2011) and Williamson (2006)

What is particular to the epistemic theory, . . . , is an account of the
way in which we can come to learn causal relationships, i.e., an
account of causal assessment. According to the epistemic theory,
causal claims need to be made on the basis of evidence of both
difference-making (statistical associations, randomised controlled
trials etc.) and mechanisms. . .

Russo and Williamson (2011, p. 568)

23 / 27



Inferentialist theory of causation & pragmatist theory of evidence
Reiss (2015b, pp. 58–76); Reiss (2015a)

Direct support ed provides direct support for a hypothesis h if and only if ed
is a pattern in the data scientists are entitled to expect to
obtain under the supposition that h is true

Indirect support ei provides indirect support for a hypothesis h if and only if
ei is a patter in the data that is incompatible with what
scientists are entitled to expect to obtain under the
supposition of the truth of one of h’s alternative hypotheses
h′, h′′, h′′′, etc.

h is warranted to the extent that it has direct support and relevant alternative
accounts of direct support and indirect support have been eliminated.

24 / 27



Figure: Blind monks examining an elephant, Hanabusa Itchō (Wikipedia)
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http://en.wikipedia.org/wiki/Blind_men_and_an_elephant
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