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Introduction

Precision medicine aims at improving clinical care using available information
on individuals such as genetics, lifestyle, and environment [7]. Considering such
information may help in prescribing the right drug at the right dose, and in the
process reduce adverse drug reactions (ADRs), which are estimated to account
for one-third of hospital adverse events and approximately 280,000 hospital admissions annually in the US [3, 11]. The inter-individual variability in drug
responses, including ADRs, may have diverse causes such as: patient conditions, e.g., a renal dysfunction impacts response to renally excreted drugs; drug
interactions, e.g., fluoxetin inhibits the effect of tamoxifen; drug-food interactions e.g., grapefruit inhibits drug metabolism enzymes, causing drug toxicity;
genetics e.g., a genomic variation in CYP3A4 enzyme impacts drug responses.
These few examples are well known because their impact on drug response is
strong enough, however many factors are suspected to have smaller impact,
which are combined and are hard to isolate one from the other. The variety
of factors, both known, suspected or unknown, makes it challenging for health
institutions to take proper precautions [10].
Electronic Health Records (EHRs) offer unprecedented opportunities
for using patient data to study variable patient outcomes, including drug response [8, 9]. A new trend is to use the EHR recorded phenotypes as surrogate markers of individual profiles that may be associated to differential clinical
outcomes. An advantage of available phenotypes in EHRs is to provide an “integrated view” of both genetic and environmental factors impacting patients.
Along with Stanford University and the CHRU Nancy, we obtained initial results while using phenotypic data of EHR to predict the variable response to
drug exposure [4]. We succeeded in demonstrating the feasibility of using historical data of an individual, recorded in EHRs prior to the drug exposure, to
predict a reduced drug-dosing event.
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Postdoctoral research subject

The aim of this postdococtoral project is to build upon previous results by first
developing approaches that from EHR data identify without a priori groups of
patients with distinct response profiles to particular drugs. Second, discovered
groups will be used to identify predictors of drug response profiles.
We want to study the use of the causal inference framework [6, 5], and in
particular of double robust approaches to identify groups with heterogeneous
treatment effect, or in other words with significantly different drug response
profiles. Through others, Athey and Imbens [1] introduced Causal Trees for
subgroup analyses. Those are regression trees with modified splitting rules that
maximise the difference in treatment effect between groups. Causal Trees have
been reused to propose an ensemble method named Causal Forest [12, 2] that
has the advantage of being non-parametric and consistent in many settings.
These models will allow us to estimate the causal effect of the phenotype on the
drug response.
A second objective of the project is to develop high performance predictive
models for drug response profiles that we aim at identifying with causal methods.
These models can be seen as classifiers that assign individuals to a specific
profile. A first challenge here is to develop real predictive models, i.e., models
that are trained only on data collected prior to the prescription of the drug.
A second challenge is to identify a subset of good predictive features that may
help in interpreting group belonging and heterogeneous drug responses.
The set of drug studies will first be pharmacogenomic drugs, i.e, drugs known
to present a variability in the population for genomic reasons, and will potentially be extended in a second time to other drugs of interest.
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Context of the postdoctoral position
• The postdoc will be at the Loria in Nancy, France
• is funded for 1 year, jointly by the ANR project PractiKPharma, and the
I-site LUE (Lorraine University of Excellence)
• start date is flexible, but preferably not later than March 1st, 2020
• is extendable for a second year.

The postdoc will work with Adrien Coulet (Orpailleur team, Loria, Inria,
Nancy) and Anne Gégout-Petit (Bigs team, Institut Elie Cartan, Inria, Nancy)
The project is also an opportunity to maintain an existing collaboration with
the Shah Lab at Stanford University. Experiments will be conducted first with
data from the Shah Lab. Accordingly few travels to Stanford will be planed.
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Contacts

Adrien Coulet, adrien.coulet@loria.fr, +33 3 54 95 86 38
Anne Gégout-Petit, anne.gegout-petit@univ-lorraine.fr,+33 3 72 74 53 78
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