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Pharmacoepidemiology Studies: what Levels
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Keywords: Abstract - In pharmacoepidemiology studies, the nature of the research question will dictate the choice of methodological
evaluation; approach and the conditions for optimizing the level of evidence. Thus, to document the treated population and the modes
effectiveness; of use of a new drug in real-life prescribing conditions, a descriptive approach through cross-sectional or longitudinal studies
risk; conducted on databases, or else ad-hoc studies, will be preferred. On the other hand, evaluation of the real-life “effectiveness”

treated population;
level of evidence

of a new drug will be based on cohort, case-control or scientific modeling, depending on the drug and the disease of interest.
For questions involving drug risks and safety, it is the adverse effects profile that will guide the choice of study design, both
for identification of the effect (signal) and assessment of causation. In all cases, in the post-marketing authorization (MA)
setting, the evidence acquired in pre-MA studies serves as the basis for generating hypotheses. Whatever the research question
and the method chosen to address it, the potential biases and their impact on the results need to be identified. In certain cases,
a combination of several complementary approaches may prove preferable to a single study.

Abbreviations: see end of article.

T Articles, analyzes and proposals from the Giens workshops are those of the authors and do not prejudice the position of their parent organization.

Article publié par EDP Sciences


http://publications.edpsciences.org
http://dx.doi.org/10.2515/therapie/2013038

248

Classical approach
Confidence value of a study

e Case notifications

e Case series

¢ Temporospatial associations (eg. tritherapies)
e Case-control studies

¢ Studies on databases

o Cohort studies

¢ Pragmatic trials (large simplified trials)

¢ Randomized clinical trials

¢ Meta-analyses

Lapeyre-Mestre et al.

Bradford Hill causation criteria (Minimum
conditions to provide adequate proof of a
causal relation between two events[1985])

1. Strength of the association (relative risk / odds ratio);

Consistency: reproducibility of results (different
methodologies, different populations)

Specificity (a causes produces an effect)

Temporal relation (chronology). The cause must
precede the effect.

Dose-response

Plausibility (biological)

Experimental evidence

Analogy (possibility of alternative explanations).
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Fig. 1. Comparison between hierarchies of studies according to their confidence value (level of evidence) for example as defined by Bradford Hill causation

criterial® and Haute autorité de santé.l®]

1. Introduction

Pharmacoepidemiology studies and, more generally, studies
evaluating the impact of drugs, have been the subject of numerous
manuals, publications and guidelines. Over the last 10 years, this
theme has been debated at the round tables of the Giens workshops.
In 2002, round table No. 2 addressed the post-marketing evaluation
of drugs and described the different possible methodologies as a
function of the questions asked.!!'In 2004, round table No. 2 exam-
ined the respective roles of comparative clinical trials and cohort
monitoring studies in the pre- and post-marketing assessment of
drugs.[z] The 2010 workshops (round table No. 5) debated the role
of post-marketing studies from a standpoint of risk assessment and
pharmacovigilance.m In 2011, the impact of drugs in the real-life
setting was analyzed through scientific modelling approaches.[4]

In 2012, the topic of pharmacoepidemiology studies was
addressed, in terms of levels of evidence and how they can be
reached. To propose a pragmatic approach, the working group
decided to examine the subject from the perspective of the question
being asked (usually by health authorities or institutions), since this
constitutes the starting point for any reflection and therefore guides
the choice of methodology. Furthermore, the nature of the question
and possibly the time frames in which it must be answered define
the conditions for optimizing the level of evidence (considerations
of quality, biases and cost).

The questions were divided into three main categories:

— conditions of use/identification of target and treated popula-
tions;

— “effectiveness” or performance of the drug in real-life condi-
tions of prescription and use;

— safety and risk assessment.

2. System approach

The working group reflected upon the best possible approach,
according to the context of studies of use on the one hand, which aim
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to document the real-life conditions of use of a drug, or the context of
association studies, pertaining either to effectiveness or safety, on the
other. For each of these two domains, the working group discussed the
most appropriate criteria by which to answer the question, ultimately
based on the Bradford Hill guidelines for causation.!

Classically, studies are placed into hierarchies according to their
confidence value underpinned by the design of the study itself (clin-
ical trial, cohort or case-control study, etc.), and the general assump-
tions about potential biases. However, these hierarchies were devel-
oped primarily in a context of demonstrating efficacy and do not
necessarily apply to other domains of post-marketing assessment
(figure 1). For example, according to the French Health Authority
(Haute autorité de santé, HAS) recommendations for elaborating
clinical practice guidelines,m studies are classified into four levels
of evidence, fromlevel 1 (randomized clinical trials [RCT] with high
power; meta-analyses) to level 4 (case series, retrospective studies).
This leads to aranking of recommendations from A (established sci-
entific evidence conferred by data from level 1 studies) to C (low
level of evidence, corresponding to low-quality retrospective studies
or case series).

Other sources also propose categorizing the level of evidence
according to study design, with the same hierarchy.

According to the Oxford Centre for Evidence Based Medicine
(CEBM), the level of evidence of a study can be graded down due
to intrinsic weaknesses, imprecision, indirect nature of evidence,
inconsistency between studies, or an absolute effect size that is too
small.l”] Independently of study design, the level of evidence can
conversely be graded up if the effect size is large or very large. Also,
according to the CEBM, the level of evidence of a systematic review
is always higher than that of an individual study. The grading of rec-
ommendations assessment, development and evaluation (GRADE)
recommendations for rating the quality of evidence!®! are based on
study design (trials or observational studies) and propose five rea-
sons to possibly rate down the quality of evidence (bias, inconsist-
ency, indirectness, imprecision and publication bias) and three
reasons to possibly rate up the quality of evidence (size of effect,
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