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RESUME

Objectifs : Développer et valider deux filtres de recherche pour Medline via Pubmed et
Embase via Embase.com pour identifier les études d’interruption d’'un traitement

médicamenteux.

Méthodes : La méthode du rappel relatif a été utilisée. Un ensemble de revues
systématiques ayant évaluées linterruption d’'un traitement médicamenteux a été
rassemblé. Les études d’interruption d’un traitement médicamenteux identifiées par ces
revues systématiques et indexées dans Medline et Embase ont été incluses dans
I'ensemble de référence. Les termes d’intérét ont été identifiés par analyse de fréquence
dans un sous-ensemble de 50% de I'’ensemble de référence. Les termes ont été assemblés
en deux filtres de recherche selon un processus de maximisation du rappel relatif (objectif
> 90%). Le rappel relatif des filtres a été validé sur un sous-ensemble de 50% de

I’ensemble de référence.

Résultats : Nous avons identifié 15 revues systématiques et inclus 316 études pour
Medline et 407 études pour Embase. L’'analyse de fréquence des termes a permis
d’identifier 68 termes pour Medline et 93 termes pour Embase. Un filtre de recherche
développé pour Medline a inclus 8 termes et a validé un rappel relatif de 92% (IC 95% :
86-96). Un filtre de recherche développé pour Embase a inclus 9 termes et a validé un

rappel relatif de 89% (IC 95% : 84-93).

Conclusion : Ces deux filtres de recherche devraient étre utilisés comme des filtres
d’'intervention au sein de stratégies de recherches de revues systématiques sur
I'interruption de traitement médicamenteux. D’autres études seront nécessaires pour
évaluer la précision de ces filtres et le gain d’exhaustivité grace a leur utilisation lors de

revues systématiques.



1- INTRODUCTION

1.1 Définitions

Les études d’interruption d'un traitement médicamenteux ont pour objectifs d’évaluer la
sécurité et I'impact sanitaire de I'arrét d’'un médicament ou d'une classe thérapeutique
dans une population donnée. La définition de l'intervention clinique évaluée dans ces
études fait débat. En effet, la définition large « d’interruption d’'un médicament » regroupe
plusieurs concepts d’interventions cliniques. Certains concepts d’'intervention consistent
a arréter brutalement un médicament dans une population cible, d’autres a diminuer
progressivement la dose du médicament pour aboutir, quand cela est possible in fine a
son arrét, enfin d’autres concepts regroupent les interventions de déprescription. Les
études d’interruption d’un traitement médicamenteux correspondent aux interventions
ou I'arrét du médicament est entrepris chez tous les participants cibles de l'intervention
(2). Ces études sont complémentaires des études de déprescription (2). La déprescription
est «le processus de retrait d'un médicament inapproprié, supervisé par un professionnel
de santé, dans l'objectif de réduire la polymédication et d’améliorer I'état de santé du
patient » (3). Un médicament inapproprié est un médicament dont la balance bénéfice-
risque est défavorable pour un patient donné. Dans la déprescription, I'arrét du
médicament représente seulement une des facettes du processus (Figure 1), alors que
dans l’étude d’interruption d’'un médicament, I'arrét du médicament est la seule

intervention étudiée (1).
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Figure 1. Principes de la déprescription selon Woodward, traduite et adaptée de Coe et

al. (1)

1.2 Lien entre interruption d’'un médicament et déprescription

I vy a une continuité entre les notions de déprescription et d'interruption
médicamenteuse. Les résultats des études d’interruption médicamenteuse sont
nécessaires a la décision d’engager une action de déprescription (4). Les résultats de ces
études permettent de déterminer I’équilibre entre les risques liés a I'arrét du médicament
et les bénéfices attendus. Les risques liés a 'arrét d’'un médicament comprennent a la fois
les risques de récurrence de la maladie initialement traitée et les risques de symptomes
liés au sevrage du médicament (4). Dans une revue systématique sur les freins et les
leviers d’une intervention de déprescription dans un contexte de soin primaire, Doherty
et al. (5) rapportent qu’informer le patient sur les risques et les bénéfices de I'arrét d’'un

médicament faciliterait 'acceptation d’'une intervention de déprescription. Le clinicien



qui souhaite engager une intervention de déprescription doit s’assurer d’'une part que la
balance bénéfice-risque de I'interruption du médicament est favorable chez son patient,
et, d’autre part, que I'intervention complexe de déprescription qu’il va mettre en ceuvre a
une chance d’améliorer I'état de santé de son patient. Il doit pour cela identifier les

données probantes sur les effets de son intervention dans la littérature scientifique.

1.3 Place des filtres de recherche

Les revues systématiques de la littérature ont pour objectif de rassembler les données
probantes présentes dans la littérature scientifique sur un sujet de recherche spécifique,
afin de minimiser les biais qui peuvent étre présents dans chaque étude unique (6).
L’identification des données probantes de la littérature scientifique pour une revue
systématique doit reposer notamment sur l'interrogation de plusieurs bases de données
bibliographiques au moyen d’'une équation de recherche rigoureusement construite. La
collaboration Cochrane a émis des recommandations pour I"élaboration d’'une équation
de recherche (7). Une équation de recherche doit assembler, au moyen d’opérateurs
booléens (OU, ET, NON), des termes relatifs a la population, I'intervention et le contexte
de soins étudié, ainsi que de termes relatifs a la méthodologie employée pour mener les
études cibles (essais controlés randomisés, études observationnelles, études d’évaluation
des tests diagnostiques, etc.). Cette équation de recherche doit étre élaborée en
collaboration avec un spécialiste en science de I'information, en explorant les thésaurus
adéquats ou en utilisant des filtres de recherche validés. Les filtres de recherche sont des
outils développés spécifiquement pour identifier les études d’'une méthodologie précise
ou sur un sujet précis et dont les performances ont été validées et rapportées (8). Les
performances évaluées sont la sensibilité, reflet de la capacité du filtre a identifier les
études cibles dans la base de données, ainsi que la précision et la spécificité, reflets de la
capacité du filtre a discriminer les études cibles des autres études indexées dans la base

de données (9).

1.4 Développement des filtres de recherche

Le développement d'un filtre de recherche se fait habituellement en deux étapes. La

premiere étape a pour objectif d’identifier les termes d’intéréts se rapportant au sujet



étudié. Les termes d’'intérét peuvent étre soit des termes présents dans les titres et/ou les
résumeés des études cibles, soit des mots-clés (termes MesH pour MEDLINE et termes
Emtree pour Embase) issus de l'indexation des bases de données. La méthode de
référence pour identifier ces termes consiste a faire appel a I'expérience d’un spécialiste
en science de l'information et a la connaissance des chercheurs experts du sujet.
L’exploration des thésaurus est utile dans cette situation pour identifier les mots-clés les
plus fréquemment employés. Cette méthode est dite « subjective ». Une autre méthode
possible passe par une analyse statistique descriptive de la fréquence des termes utilisés
dans un échantillon d’études cibles, afin de sélectionner les termes les plus fréquemment
employés dans le domaine cible (10). Cette méthode est dite « objective », bien que la
sélection des termes d'intérét reste souvent subjective. Cette méthode « objective » a
I'avantage de permettre l'identification de termes qui auraient pu étre ignorés par la
meéthode subjective, car non identifiés comme en lien avec le sujet cible du filtre ou alors
jugés a priori trop rarement employés pour étre utiles au sein du filtre.

La deuxieme étape du développement a pour objectif d’assembler les termes sélectionnés
avec des opérateurs booléens (OU, ET, NON). Il n’existe a notre connaissance pas de
méthode de référence pour cette étape. L’utilisation des opérateurs booléens dépend de
'objectif de performance du filtre. Il est recommandé pour une revue systématique d’étre
le plus exhaustif possible dans l'identification des études cibles (7). De ce fait,
I'assemblage des termes sélectionnés par 'opérateur OU est habituellement privilégié au

sein d’un filtre dans le but de maximiser la sensibilité du filtre.

1.5 Validation des performances des filtres de recherche

Les filtres de recherche sont validés a la maniére des tests diagnostiques et leurs
performances sont ainsi calculées a l'aide d’un tableau de contingence. La précision
correspond a la valeur prédictive positive dans une étude diagnostique et est définie
comme le rapport entre le nombre d’études cibles identifiées par le filtre et le nombre
d’études identifiées au total (9). La sensibilité est définie comme le rapport entre le
nombre d’études cibles retrouvées par le filtre et le nombre total d’études cibles présentes
dans la base de données (9). Pour estimer la sensibilité, il faut donc pouvoir identifier
I’ensemble des références cibles de la base de données, ce qui est rarement possible en

condition expérimentale. Une approche possible est de constituer un échantillon
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représentatif de la base de données par recherche manuelle d’'un ensemble de références
bibliographiques sur une période donnée. Cela permet d’estimer une sensibilité dans cet
échantillon et d’extrapoler cette sensibilité a la base de données.

La méthode du rappel relatif est une méthode alternative d’estimation de la sensibilité
d’un filtre de recherche. Le rappel relatif utilise une méthode d’échantillonnage différente
qui nécessite d’utiliser les études primaires identifiées dans des revues systématiques sur
le sujet d’'intérét. La méthode du rappel relatif repose sur le postulat que la recherche
systématique des études cibles par plusieurs stratégies de recherche rigoureuses a permis
d’identifier un échantillon significatif des études cibles présentes dans la base de données.
Cet échantillon d’études cibles va donc servir de dénominateur lors du calcul du rappel
relatif, le numérateur étant toujours le nombre d’études cibles identifiées par le filtre (9).
L’avantage de cette méthode est qu’elle représente une charge de travail moins
importante que la recherche manuelle dans un grand ensemble de références. En effet, les
études cibles ont déja été identifiées par les auteurs des revues systématiques sur le sujet.
Une des limites du rappel relatif est une possible surestimation de la sensibilité si les
auteurs des revues systématiques utilisées ont échoué a identifier certaines des études
cibles (9). Certains auteurs suggeérent néanmoins que I'estimation de la sensibilité par le
rappel relatif serait meilleure que la constitution d’'un échantillon d’études par revue
manuelle, quand la littérature sur le sujet cible est largement diffusée parmi les journaux

indexés dans la base de données étudiée (11).

1.6 Intérét d’un filtre de recherche dans le contexte de la déprescription et

des études d’interruption d’un traitement médicamenteux

Identifier les données probantes dans la littérature sur les interventions de
déprescription comme sur les études d’interruption d’un traitement médicamenteux est
aujourd’hui un défi. En effet, il n’existe pas de terminologie de référence pour désigner ces
interventions, chaque auteur utilisant le terme qui lui parait le plus adéquat
(« withdrawal », « discontinuation », « cessation », « deprescribing »). Pour les études de
déprescription, le descripteur MeSH « deprescriptions » n’existe que depuis 2016. Sa
définition est peu précise, autorisant I'indexation a la fois d’études de déprescription et
d’études d’interruption d’'un traitement médicamenteux. Il n’existe pas a notre

connaissance de descripteur MeSH spécifique des études d’interruption d’un traitement
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médicamenteux. Dans ce contexte, des filtres de recherche développés spécifiquement
pour identifier ces deux types d’études ont pour objectif d’augmenter I'exhaustivité des
revues systématiques sur les interventions de déprescription et d’interruption d'un
traitement médicamenteux.

L’équipe du Département de Médecine Générale de Nantes a développé en 2019 un filtre
de recherche pour identifier les études sur la déprescription en utilisant la méthode du
rappel relatif (12). Cette premiére étude a permis de mettre en évidence la difficulté
d’échantillonnage des études sur la déprescription par la méthode du rappel relatif.
L’absence d’utilisation d’'une définition standardisée de la déprescription dans des revues
systématiques inclues était responsable d’un biais d’échantillonnage. Ce premier travail
de recherche a permis le développement et la publication en 2022 d’'un nouveau filtre de
recherche pour identifier les études sur la déprescription dans Medline et Embase (13),
en utilisant la méthode de la revue manuelle de la littérature pour contourner la difficulté
d’échantillonnage. Un échantillon de plus de 22 000 articles a été identifié par cette
meéthode, les termes d’intérét ont été identifiés par la méthode « objective » et assemblés
de maniére a maximiser la sensibilité. Deux filtres avec une sensibilité respective de 92%
(IC 95% 83-97) pour Medline et 91% (IC 95% 82-96) pour Embase ont été créés. Ce
travail a été réalisé dans le cadre de mon stage d’application d’'un Master 2 de Santé
Publique (Sorbonne Université, Epidémiologie Clinique et Pharmaco-épidémiologie,
promotion 2020-2021).

A notre connaissance, il n’existe a ce jour pas de filtre de recherche pour identifier les
études d’interruption d’un traitement médicamenteux actuellement disponible dans la

littérature.

L’objectif de cette étude est donc de développer et de valider un filtre de recherche pour
Medline via PubMed et Embase via Embase.com afin d’identifier les études
d’interruption d’un traitement médicamenteux, en utilisant la méthode du rappel relatif

et en maximisant la sensibilité du filtre.
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2.1 Abstract

Background: Discontinuation is an intervention aiming to explore the outcomes of
stopping a medication. Identifying discontinuation studies in databases remains
challenging due to undefined controlled vocabulary. Our aim was to develop and validate
two search filters to retrieve discontinuation studies in Medline via PubMed and in
Embase via Embase.com.

Methods: We use a convenient sample of discontinuation systematic reviews. We
included primary discontinuation articles identified in these systematic reviews. We
created a Medline reference set with articles indexed in Medline, and an Embase reference
set with articles indexed in Embase. The reference sets were equally divided by
randomization in development sets and validation sets. Free-text terms, MeSH terms and
Emtree terms relevant for discontinuation were identified by term frequency analysis in
development sets. Relevant terms were combined to develop two search filters. We aimed
to maximize relative recalls in Medline via PubMed and Embase via Embase.com. The
filters were validated against validation sets. Relative recalls were calculated with their
95% confidences intervals (95% CI).

Results: We identified 15 systematic reviews, and we included 316 primary articles for
Medline and 407 primary articles for Embase. A total of 68 relevant terms were identified
to develop the Medline search filter. A total of 93 relevant terms were identified to
develop the Embase search filter. The Medline search filter combined 8 terms. The
Embase search filter combined 9 terms. The relative recalls was 92% (95% CI: 86-96) in
Medline and 89% (95% CI: 84-93) in Embase.

Conclusions: These discontinuation search filters can be used in search strategies for
systematic reviews that aimed to evaluate a discontinuation intervention. Further

research is needed to estimate precision and specificity of the filters.

Keywords: treatment cessation; systematic review; methods; medical subject headings;

sensitivity.
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2.2 Introduction

Discontinuation is an intervention aiming to explore the safety and the health impact of
stopping a medication for a selected population. However, medical cessation is still a topic
of debate in the medical community today because the current encompasses several
concepts such as withdrawal, de-escalation, discontinuation and may even include
deprescribing. Gnjidic et al. proposed the following definition for discontinuation trials :
discontinuation trials “are those where discontinuation is attempted in all participants in
the intervention group” (2). Discontinuation studies are different and complementary
from deprescribing studies. Deprescribing is a complex intervention which aim to reduce
polypharmacy and to improve outcomes by identifying and, whenever it is possible,
withdrawing inappropriate medication (3). The deprescribing intervention “aims to
increase, but not require” discontinuation (2). The controlled vocabulary for
discontinuation studies and deprescribing studies is recent and remains imprecisely
defined. The MeSH term Deprescriptions was created in 2016 and there is no MeSH term
dedicated to discontinuation studies. Consequently, this undefined controlled vocabulary
makes screening discontinuation studies in the bibliographic databases challenging.
Performant search filters are needed to improve searches for systematic reviews. A
performant search filter is one that uses relevant and specific vocabulary adapted to the
targeted database. These filters maximize efficiency and ensure the exhaustiveness of the
literature search. We recently developed and validated search filters to identify
deprescribing studies (13). However, and to the best of our knowledge, there are no
validated search filters for discontinuation available for researchers.

We aimed to develop two search filters to retrieve discontinuation studies in Medline via
PubMed and Embase via Embase.com, and to validate their performances using relative

recall.
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2.3 Methods

Study Design

We conducted a search filter development and validation study, that involved a four steps
development process:

1) We identified a convenient sample of discontinuation systematic reviews. We
included articles which were identified in these reviews. We then created a
reference set of articles indexed in Medline and a reference set of articles indexed
in Embase. Both reference sets were then randomly equally divided into
development sets and validation sets.

2) We identified relevant free-text terms and controlled vocabulary related to
discontinuation using term frequency analysis in the development set.

3) We developed discontinuation search filters for PubMed and Embase.com using
identified terms. We sought to maximize relative recall in the development sets.

4) We validated the relative recall of each filter using the validation sets.

Creation of the reference set

We created a convenient sample of discontinuation systematic reviews. Systematic
reviews were identified from the Cochrane database and completed with references
previously identified by the authors (TM, JNS, WT, JPF). Issues of Cochrane database for
systematic reviews were screened by TM for the period 2018-2020. Systematic reviews
were included if their authors assessed a discontinuation intervention. A discontinuation
intervention was defined as the cessation of a long-term medication in all participants in
a studied group. The discontinuation intervention could either be the studied or the
control intervention. Long-term medications were defined by more than four weeks of
use. Systematic reviews evaluating brief discontinuation surrounding an invasive
procedure (surgery, coronary angiography, etc.) were excluded. The third author (WT)
validate the final list of discontinuation systematic reviews.

We included the primary articles included or excluded in these systematic reviews in the

Medline and Embase reference sets according to the following criteria:
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1- Articles included in the systematic review, or excluded in the systematic review on the
basis of methodological, setting, population or medication exclusion criteria,
2- Reporting data for a discontinuation intervention,

3- Indexed in Medline or in Embase.

Articles were included regardless of the type of reporting (original articles, reviews,
editorials, commentaries, etc.), the study design, the study population, the nature of
comparison intervention (when appropriate) or the outcome used. Articles were
excluded if one could not confirm the presence of a discontinuation intervention.

Every title/abstract of these primary articles were screened by one author (TM) to
confirm the presence of a discontinuation intervention. Full texts were assessed for all
abstracts with insufficient details. Information highlighted by reviewers were assessed if
we did not have access to full texts.

Medline and Embase reference sets were then equally divided by randomization in
development sets and validation sets.

We calculated that 139 articles would be necessary in the validation set to validate a
relative recall of 90% with a confidence interval of 95% (95% CI) £5% (14). A relative

recall of 90% was considered acceptable to validate the filter.

Search terms identification

We identified relevant search terms using term frequency analysis in each development
set.

We analyzed the frequency of free-text terms, i.e. terms used by authors in titles and
abstracts, and controlled vocabularies. We selected free-text terms and controlled
vocabularies identified in 5% or more of the articles of the development sets for further
analysis. Frequency analysis for free-text terms and Embase controlled vocabulary
(Emtree terms) was performed using the Text Mining package in R software (version
4.0.3). Frequency analysis for Medline controlled vocabulary (MeSH terms) was
performed using PubReminer website. PubReminer is an online tool that analyzes
PubMed query to provide a list of frequency count of MeshTerms associated to this query

(15).
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One author (TM) reviewed all selected terms for relevance to discontinuation. Generic
terms, population-related terms, setting-related terms, outcome-related terms,
medication-related terms or methodological terms were excluded. A generic term was
defined as a single word with a definition too broad to be related to discontinuation when
used outside a phrase. Controlled vocabularies that were not related to the
discontinuation concept were excluded. Free-text terms were analyzed with Antconc to
identify truncation and terms co-occurrence relevant to discontinuation. Antconc is an
open access software that allows corpus analysis and automated concordance analysis
(16). We then analyzed frequency of these truncated terms and co-occurring terms in
each development set. Finally, we analyzed frequency of use of each selected terms in each

database.

Search filter development

We developed search filters in PubMed and Embase.com using an incremental approach
aiming at maximizing relative recall. We adapted an incremental approach described by
Golder et al. (17). Relative recall differs from sensitivity by the nature of the denominator
used to calculate it. The denominator to use to calculate the sensitivity would be the total
number of discontinuation articles in all the database (9). Identifying every
discontinuation article indexed in PubMed and Embase is theoretically possible but would
require considerable time and human resources. To address this issue, we applied the
relative recall method and used the discontinuation articles identified in systematic
reviews as denominator, in order to give an estimate of the sensitivity by pooling results
of multiple search strategies on the same topic. Thus, the relative recall is the proportion
of articles retrieved among a set of primary articles identified in discontinuation
systematic reviews.

We first selected free-text terms, truncated terms, combination of terms and controlled
vocabulary that had a relative recall of 10% or more in the development set of each
database. Unique free-text terms that retrieved more than 1,000,000 references in the
database were only selected when they were combined with other terms. This choice was
made to avoid a dramatic decrease of the precision du to relevant but poorly significant
free-text terms when used alone. We then selected the terms with the highest relative

recall, and we tested combinations with each of other terms. We calculated the
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incremental increase of relative recall for each combination and selected the combination
that achieved the higher relative recall. This process was repeated until no more increase
of the relative recall could be achieved associating remaining terms. We then examined
articles of the development sets that were not retrieved by the filter and extended the
process to relevant terms that had a relative recall of 5 to 9.9% to improve relative recall
if possible. If discontinuation articles were still not retrieved by the filter, we analyzed
them using the Antconc software to identify supplemental relevant terms that had relative
recall of less than 5% (16). We stopped developing the filter when relative recalls could
not be improved anymore with these terms. At the end of the development process, we
thus obtained one filter for each database (one for PubMed, one for Embase) with the

highest relative recall possible in the development set.

Search filter validation

We queried each database with the corresponding filter and calculated the relative recall
to identify discontinuation articles of the validation set. Relative recalls were expressed

with their 95% Cls. We documented which discontinuation articles were missed in each

reference set.
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2.4 Results

Creation of the reference set

Figure 2 shows the process of creation of the reference set. We identified 14 systematic
reviews from the Cochrane database for systematic reviews for the period 2018-2022 and
10 systematic reviews from our personal bibliography, that were potentially eligible. We
excluded 2 systematic reviews focused on short-term medication, 3 reviews that
evaluated brief discontinuation during invasive procedure, 3 reviews that evaluated
deprescribing interventions, and 1 review that evaluated guidelines. A total of 15
systematic reviews were finally included. Among these systematic reviews, four were
focused on discontinuation of antipsychotic medications (18-21), two on biologic
medications (22,23), one on urate-lowering medications (24), one on proton pump
inhibitor (25), one on anti-epileptic medications (26), one on anti-hypertensive
medications (27), one on anti-cholinergic medications (28), one on cholinesterase
inhibitors (29), and three on various medications (30-32). These systematic reviews had
included 435 primary articles and excluded primary 572 articles. Among those 1007
articles, 720 were indexed in Medline, 824 were indexed in Embase, and 172 were
indexed neither in Medline nor in Embase. We identified 352 eligible articles for Medline
and 444 eligible articles for Embase. After duplicates removal, we finally included 316

articles for the Medline reference set and 407 articles for the Embase reference set.
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Figure 2. Flowchart of the inclusion process
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Medline search filter development

We randomly assigned 158 articles to the reference set and 158 articles to the validation
set.

We identified 345 free-text terms used in 5% or more of articles. We included 12 free-text
terms relevant to discontinuation for further analysis, and we excluded 337 free-text
terms. Among excluded terms, 180 were generic terms, 31 were population-related
terms, 6 were setting-related terms, 37 were outcome-related terms, 19 were medication-
related terms and 64 were methodological terms. We also identified 56 truncated terms
and phrases relevant to discontinuation using Antconc. Among these 68 relevant terms, 3
free-text terms retrieved more than 1,000,000 articles in Medline and were only used in
phrases.

We identified 54 MeSH terms used in 5% or more articles. Among them, 3 MeSH terms
were relevant to discontinuation and included. The 68 free-text terms, truncated terms,
phrases and MeSH terms used to develop the filter are presented in Table S1.

The terms with the highest relative recall were “withdr*” and “withdraw*” (relative recall:
42%). We needed 87 tests to complete the incremental process. We created a search filter
using a combination of 7 free-text terms, truncated terms and phrases and 1 MeSH terms
(Table 1). The search filter retrieved 147 of the 158 articles of the development set
(relative recall: 93%). We added the term “relapse” at the end of the development process
since “relapse” increased relative recall by 5,7%.

We initially excluded “relapse” since it was related to an outcome. However, it remained
strongly associated with included articles with a relative recall of 39%. Therefore, we
decided to add it to the filter since its increase in relative recall was judged critical. The
analysis of the 11 missed articles did not lead to the identification of any supplementary

relevant terms.

Medline search filter validation

The search filter developed for Medline retrieved 145 of 158 articles of the Medline
validation set and 2,194,384 in Medline. The relative recall was 92% (95% CI: 86-96).

Performances are presented in Table 3. Among the 13 articles that were missed by the

filter, 11 were published before 2000, and 4 had an abstract available. We identified 5
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free-text terms and phrases related to discontinuation (“stopping AND therapy”, “de-
escalation”, “decreasing doses”, “interrupting AND medication”, and “removal AND
drugs”). Using these terms in the search filter would retrieve 5 supplemental articles

balanced by an increase of 48,441 articles retrieved in Medline.

Embase search filter development

We randomly assigned 204 articles to the reference set and 203 articles to the validation
set.

We identified 383 free-text terms used in 5% or more of articles. We included 13 free-text
terms relevant to discontinuation for further analysis, and we excluded 375 free-text
terms. Among excluded terms, 198 were generic terms, 32 were population-related
terms, 4 were setting-related terms, 42 were outcome-related terms, 26 were medication-
related terms, and 73 were methodological terms. We also identified 77 truncated terms
and phrases relevant to discontinuation using Antconc. Among the 90 relevant terms, 3
free-text terms retrieved more than 1,000,000 articles in Embase and were only used in
phrases.

We identified 72 Emtree terms used in 5% or more articles. Among them, 6 Emtree terms
were relevant to discontinuation and included. The 93 free-text terms, truncated terms,
phrases and MeSH terms used to develop the filter are presented in Table S2.

The term with the highest recall was “discontinue*” (relative recall: 47%). We needed 86
tests to complete the incremental process. We created a search filter using a combination
of 7 free-text terms, truncated terms and phrases and 2 Emtree terms (Table 2). The
search filter retrieved 196 of the 204 articles of the development set (relative recall:
96%).

We added the phrases “dose* NEAR/5 decreas*” and “dose* NEAR/5 taper*” at the end of
the development process since they increase the relative recall, though they were
identified in less than 5% of articles. As we did with the Medline search filter, we added
the term “relapse” since “relapse” increased relative recall by 3.4% and this increase was
judged critical. This term was also strongly associated with included studies a relative
recall of 50%. The analysis of the 8 missed articles did not lead to the identification of any

supplementary relevant terms.
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Embase search filter validation

The search filter developed for Embase retrieved 181 of 203 articles of the Embase
validation set and 1,684,888 articles in Embase. The relative recall was 89% (95% CI: 84-
93). Performances are presented in Table 3. Among the 22 articles that were missed by
the filter, 15 were published before 2000, and 9 had an abstract available. We identified
10 free-text terms and phrases relevant to discontinuation that would have increase the
relative recall, including 3 terms that had not been identified during the term frequency
analysis. The 7 other terms have not been used during the incremental process as they
did not increase the relative recall. Using these terms in the search filter would retrieve 8

supplemental articles balanced by an increase of 43,941 articles retrieved in Embase.
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Table 1. Discontinuation search filter for Medline via PubMed

"withdraw*"[Title/Abstract] OR "maintenance"[Title/Abstract] OR
"discontinu™*"[Title/Abstract] OR ("continu*"[Title/Abstract] AND
"treatment"[Title/Abstract]) OR (("treatment*"[Title/Abstract] OR
"dose*"[Title/Abstract]) AND "reduc*"[Title/Abstract]) OR "drug administration
schedule"[MeSH Terms] OR "relapse"[Title/Abstract]

Table 2. Discontinuation search filter for Embase via Embase.com

discontinu*:ab,ti OR maintenance:ab,ti OR withdraw*:ab,ti OR 'drug withdrawal'/exp

OR 'drug safety'/exp OR ((dose* NEAR/5 (reduction OR decreas™ OR taper*)):ab,ti) OR

relapse:ab,ti

Table 3. Relative recall of the discontinuation filters in the validation set

Search filters Articles retrieved in Relative Number of
the validation set recall, % articles
(N) (95% CI) retrieved in the
database?
Medline filter 145 (158) 92 (86-96) 2,195,237
Embase filter 161 (203) 89 (84-93) 1,685,211

959% CI : 95% Confidence Interval
2(0n September 13, 2022
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2.5 Discussion

We have developed two filters that identify articles related to discontinuation
intervention in Medline and Embase with a relative recall of 92% and 89% respectively.
We used articles identified in systematics reviews focused on various research questions
to develop and validate the filters. The systematic reviews identified to create the
reference set provided an overview of the literature published so far on discontinuation.
The scope of discontinuation literature can be considered as extensive as the number of
existing long-term medications that could be theoretically discontinued. Hence
discontinuation studies are preferentially targeted to specific populations that are more
frequently treated with long-term medication. Elderly people are one of these
populations, as they are exposed to polypharmacy (33). Patients with psychiatric
disorders or chronic inflammatory diseases are frequently targeted as well. Though the
search filters retrieved respectively 2,195,237 articles in Medline and 1,685,211 articles
in Embase, terms related to these specific populations and/or to the studied medication
should be combined with the filters to reduce the number of retrieved articles.
Discontinuation studies aim to answer the question of the safety and the benefit to
discontinue a medication in a population. Sometimes the question can be reversed to
explore if maintaining a long-term medication is less harmful than withdrawing it. This
reverse question leads to a reverse intervention, where discontinuation of the medication
is used as the control intervention. However, systematic reviews that explored outcomes
of maintaining a long-term medication have also included discontinuation studies (19), as
systematic reviews that explored discontinuation have included “continuation” studies
(25). This could explain the high frequency of terms related to continuation of a
medication. If excluding systematic reviews that evaluated “continuation” intervention,
the risk would be to develop a filter with a narrower scope than that used in
discontinuation systematic reviews. This exclusion would probably have led to an over-
estimation of the relative recall. A sensitivity analysis that will exclude these
“continuation” reviews should explore the weight of “continuation” terms in the filters
performances.

Discontinuation studies are included in systematic reviews assessing the maintenance of
long-term medication as they shared the same outcomes with “continuation” studies. The

most frequent outcome terms that we have identified is “relapse”. This term had a relative
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recall of 38% in Medline and almost 50% in Embase. Relapse refers to the recurrence of
symptoms of the disease. The underlying hypothesis is that relapse is correlated to the
presence or the absence of medication. This hypothesis makes relapse a relevant outcome
both for “continuation” and discontinuation studies and explain the frequent use of
“relapse” as free-text term in both reference set. Although we planned to exclude “relapse”
as an outcome-related terms, we have use it because it critically increased relative recall.
However, we chose to use “relapse” at the end of the incremental process to avoid the
pitfall of missing less frequent relevant terms that would have been excluded because of
lower incremental gain than “relapse”.

We used an incremental process when combining terms that has been previously
described by Golder et al. to insure better reproductivity (17). However, this process
aimed at maximizing relative recall but failed to combine to the filters some relevant
terms that were later retrieved in missed articles. The articles retrieved by these terms
were also retrieved by other relevant terms that have a higher incremental gain. That led
to the inappropriate exclusion of these relevant terms because of too low incremental
gain. To our knowledge there is currently no Gold Standard methods that describe the
way to combine identified terms. Further research is needed to explore the most efficient

method that would avoid that pitfall.

Limitations

Our study has several limitations. First, due to limited resources, the reference set was
created from a convenient sample of systematic reviews. While the selected systematic
reviews captured a large scope of discontinuation studies, the non-systematic selection
process led to lower reproductivity. Second, the primary articles were not screened in
duplicate. Although inclusion and exclusion criteria were clearly defined, duplicate
screening usually limits the potential of selection bias due to misinterpretation of unclear
studies. These two limitations were related to limited human and time resources. Third,
we selected “subjectively” relevant terms after frequency analysis. While frequency
analysis allowed an objective process to determine the recall of each terms (34), the
choice of relevant terms remained based on the investigators’ interpretation. Fourth, the
study design did not allow an estimation of the filters precision and specificity. The
number or articles retrieved in the databases was high, which probably reflects a low

precision. However, the discontinuation filters are intended to be used as part of full
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search strategy, alongside methodological, population and setting filters that would refine
precision. A pragmatic study that would compare the performances of discontinuation
search strategies using our filters to discontinuation search strategies using alternative

filters would allow a better estimation of precision and specificity.
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2.6 Conclusion

We developed and validated two search filters to identify discontinuation studies in
Medline via PubMed and Embase via Embase.com. We achieved a relative recall of 92%
(95% CI: 86-96) and 89% (95% CI: 84-93) respectively. To our knowledge, these are the
first discontinuation filters available for Medline and Embase. These filters have been
developed to be used as intervention filters, as part of search strategies of systematic
reviews that aim to evaluate a discontinuation intervention. Further research is needed

to estimate the precision and specificity of these filters.
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3- CONCLUSION

Cette étude a permis de développer et de valider deux filtres de recherche pour identifier
les études d’interruption d’'un traitement médicamenteux dans Medline et Embase. A
notre connaissance, il s’agit des premiers filtres de recherche développés sur ce sujet. Ces
filtres ont été développés en utilisant la méthode du rappel relatif et en identifiant les
termes d’intérét par analyse de fréquence d’apparition des termes dans un ensemble de
développement. Les filtres développés ont assemblé respectivement 8 et 9 termes pour
Medline et Embase. L’utilisation d’'un ensemble de validation indépendant de celui ayant
permis d’identifier les termes d’intérét a permis de valider un rappel relatif de 92%
(IC95% : 86-96) et 89% (IC 95% : 84-93) respectivement pour Medline et Embase.

La méthode utilisée n’a pas permis d’estimer la précision et la spécificité des filtres de
recherche. Bien que le nombre de références identifiées dans Medline et Embase soit
élevé, ces filtres n'ont pas vocation a étre utilisé seuls. Ils devraient étre utilisés comme
filtre d’'intervention au sein de stratégies de recherche complétes pour des revues
systématiques de la littérature sur des questions de recherches relatives a I'interruption
d’un traitement médicamenteux. Des recherches supplémentaires sont nécessaires pour
déterminer la précision et le gain d’exhaustivité apportés par nos filtres lorsqu'’ils sont

utilisés pour des revues systématiques de la littérature.
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5- ANNEXES

Table S1. Terms identified in Medline development set

Search terms Field search Relative Total
recall number of
(n=158) articles
retrieved in
Medline
withdr* Title/Abstract  42% (67) 144,920
withdraw* Title/Abstract  42% (67) 139,261
discontinu* Title/Abstract  39% (62) 144,656
withdrawal Title/Abstract  39% (62) 100,461
maintenance Title/Abstract  32% (51) 310,002
discontinuation Title/Abstract  30% (48) 59,122
discontinu* AND treatment* Title/Abstract  26% (41) 73,216
discontinu* AND treatment Title/Abstract  26% (41) 72,105
continu* AND treatment* Title/Abstract  25% (39) 298,499
continu* AND treatment Title/Abstract  25% (39) 285,679
maintenance AND treatment* Title/Abstract  23% (36) 83,463
maintenance AND treatment Title/Abstract  23% (36) 79,815
discontinued Title/Abstract  22% (35) 115,012
drug administration schedule MeSH 20% (32) 105,631
discontinuation AND treatment* Title/Abstract  20% (31) 37,293
discontinuation AND treatment Title/Abstract  20% (31) 36,838
discontinu* AND therapy Title/Abstract  19% (30) 47,973
withdraw* AND drug* Title/Abstract  18% (28) 33,219
withdrawal AND drug* Title/Abstract  18% (28) 26,025
continu* AND therapy Title/Abstract  17% (27) 147,164
substance withdrawal syndrome MeSH 17% (27) 24,176
maintenance AND therapy Title/Abstract  16% (25) 47,502
maintenance AND dose* Title/Abstract  16% (25) 31,629
withdraw* AND therapy Title/Abstract  16% (25) 23,142
discontinu* AND medication* Title/Abstract  16% (25) 15,937
maintenance AND dose Title/Abstract  15% (24) 26,828
discontinuation AND therapy Title/Abstract  15% (23) 25,150
withdrawal AND therapy Title/Abstract  15% (23) 17,337
discontinu* AND medication Title/Abstract  14% (22) 11,461
discontinuation AND medication* Title/Abstract  13% (21) 8,486
treatment* AND reduc* Title/Abstract  13% (20) 1,089,382
discontinu* AND drug* Title/Abstract  13% (20) 36,718
withdraw* AND medication* Title/Abstract  13% (20) 8,840
continu* AND drug* Title/Abstract  12% (19) 106,255
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Table S1. Terms identified in Medline development set (continued)

Search terms Field search Relativ Total
recall number of
(n=158) articles
retrieved in
Medline

continu* AND medication* Title/Abstract  11% (18) 34,378
withdraw* AND drug Title/Abstract  11% (18) 26,504
withdrawal AND drug Title/Abstract  11% (18) 21,008
withdraw* AND medication Title/Abstract  11% (18) 6,496
discontinuation AND medication Title/Abstract  11% (18) 6,273
withdrawal AND medication* Title/Abstract  11% (17) 7,029
dose* AND reduc* Title/Abstract  10% (16) 398,486
discontinu* AND drug Title/Abstract 9% (15) 29,458
maintenance AND medication* Title/Abstract 9% (15) 9,007
withdrawal AND medication Title/Abstract 9% (15) 5,204
continuation Title/Abstract 9% (14) 25,285
withdrawn Title/Abstract 9% (14) 26,635
continu* AND medication Title/Abstract 9% (14) 23,747
dose AND reduc* Title/Abstract 9% (14) 337,192
maintenance AND medication Title/Abstract 9% (14) 6,284
medication* AND reduc* Title/Abstract 9% (14) 86,170
stop* AND therapy Title/Abstract 9% (14) 23,801
continu* AND drug Title/Abstract 8% (12) 80,435
discontinuation AND drug* Title/Abstract 8% (12) 20,357
stop* AND treatment Title/Abstract 8% (12) 42,666
stop* AND treatment* Title/Abstract 8% (12) 44,169
taper* Title/Abstract 8% (12) 26,325
Witholding MeSH 8% (13) 16,114
continuing Title/Abstract 7% (11) 85,552
medication AND reduc* Title/Abstract 7% (11) 59,501
discontinue Title/Abstract 6% (10) 9,159
discontinuing Title/Abstract 6% (10) 9,609
dose* AND reduction Title/Abstract 6% (10) 137,602
drug* AND reduc* Title/Abstract 6% (10) 371,931
tapering Title/Abstract 6% (9) 7,966
discontinuation AND drug Title/Abstract 6% (9) 16,689
medication* AND reduction Title/Abstract 6% (9) 29,198
dose AND reduction Title/Abstract 5% (8) 118,153
medication AND reduction Title/Abstract 5% (8) 20,428
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Table S2. Terms identified in Embase development set

Search terms Field search Relative Total
recall number of
(n=204) articles
retrieved
in Embase
discontinu* Title/Abstract  47% (96) 241,601
withdr* Title/Abstract  41% (84) 209,097
discontinuation Title/Abstract  41% (83) 107,204
withdraw* Title/Abstract  40% (82) 197,725
drug withdrawal' Emtree 39% (80) 236,512
maintenance Title/Abstract  38% (78) 420,420
withdrawal Title/Abstract  38% (77) 142,568
discontinued Title/Abstract  21% (42) 96,224
maintenance therapy’ Emtree 20% (41) 67,601
maintenance NEAR/5 treatment* Title/Abstract  18% (37) 27,067
maintenance NEAR/5 treatment Title/Abstract  18% (37) 26,060
maintenance NEAR/4 treatment Title/Abstract  18% (36) 23,800
maintenance NEAR/3 treatment Title/Abstract  16% (33) 21,532
maintenance NEAR/2 treatment Title/Abstract  16% (32) 19,140
maintenance NEAR/1 treatment Title/Abstract  15% (30) 16,172
discontinu* NEAR/5 treatment* Title/Abstract  14% (29) 51,554
discontinu* NEAR/5 treatment Title/Abstract  14% (28) 50,571
drug safety Emtree 13% (27) 507,822
discontinu* NEAR/4 treatment* Title/Abstract  13% (27) 48,322
discontinu* NEAR/5 therapy Title/Abstract  13% (27) 27,293
discontinu* NEAR/4 treatment Title/Abstract  13% (26) 47,438
continu* NEAR/5 treatment* Title/Abstract  12% (25) 79,252
continu* NEAR/5 treatment Title/Abstract  12% (25) 75,081
discontinu* NEAR/4 therapy Title/Abstract  12% (25) 25,378
discontinu* NEAR/3 treatment* Title/Abstract  12% (24) 44,329
treatment duration Emtree 11% (23) 274,292
discontinu* NEAR/3 treatment Title/Abstract  11% (23) 43,596
discontinu* NEAR/3 therapy Title/Abstract  11% (23) 22,379
continu* NEAR/4 treatment Title/Abstract  11% (22) 64,271
maintenance NEAR/5 therapy Title/Abstract  11% (22) 34,350
stop* NEAR/5 therapy Title/Abstract  11% (22) 10,187
continu* NEAR/3 treatment Title/Abstract  10% (21) 52,800
maintenance NEAR/4 therapy Title/Abstract  10% (21) 33,329
maintenance NEAR/3 therapy Title/Abstract  10% (21) 32,127
maintenance NEAR/2 therapy Title/Abstract  10% (21) 30,350
continue Title/Abstract  10% (20) 220,010
continu* NEAR/2 treatment Title/Abstract  10% (20) 40,401
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Table S2. Terms identified in Embase development set (continued)

Search term Field search Relative Total
recall number of
(n=204) articles
retrieved
in Embase
discontinu* NEAR/5 medication Title/Abstract 9% (19) 7,094
discontinu* NEAR/5 medication* Title/Abstract 9% (19) 10,287
stop* NEAR/4 therapy Title/Abstract 9% (19) 9,260
discontinuation NEAR/5 therapy Title/Abstract 9% (18) 13,180
maintenance NEAR/1 therapy Title/Abstract 9% (18) 27,286
cessation Title/Abstract 8% (17) 111,575
discontinuing Title/Abstract 8% (17) 15,510
continu* NEAR/5 therapy Title/Abstract 8% (17) 47,859
discontinu* NEAR/3 medication Title/Abstract 8% (17) 5,929
discontinu* NEAR/4 medication Title/Abstract 8% (17) 6,687
stop* NEAR/3 therapy Title/Abstract 8% (17) 8,039
continuation Title/Abstract 8% (16) 36,129
withdrawn Title/Abstract 8% (16) 37,898
discontinu* NEAR/2 therapy Title/Abstract 8% (16) 16,240
discontinu* NEAR/2 treatment Title/Abstract 8% (16) 36,938
discontinuation NEAR/4 therapy Title/Abstract 8% (16) 11,992
'drug dose reduction’ Emtree 8% (16) 87,378
continu* NEAR/4 therapy Title/Abstract 7% (15) 41,842
discontinu* NEAR/5 drug* Title/Abstract 7% (15) 18,939
stop* NEAR/2 therapy Title/Abstract 7% (15) 6,213
stop* NEAR/5 treatment Title/Abstract 7% (15) 20,469
stop* NEAR/5 treatment* Title/Abstract 7% (15) 21,432
continuing Title/Abstract 7% (14) 115,759
stop* NEAR/4 treatment Title/Abstract 7% (14) 18,714
withdr* NEAR/5 therapy Title/Abstract 7% (14) 7,830
withdr* NEAR/5 treatment Title/Abstract 7% (14) 19,318
withdraw* NEAR/5 therapy Title/Abstract 7% (14) 7,450
withdraw* NEAR/5 treatment Title/Abstract 7% (14) 18,038
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Table S2. Terms identified in Embase development set (continued)

Search term Field search Relative Total
recall number of
(n=204) articles
retrieved
in Embase
discontinue Title/Abstract 6% (13) 16,441
continu* NEAR/1 treatment Title/Abstract 6% (13) 19,731
discontinu* NEAR/4 drug* Title/Abstract 6% (13) 17,490
discontinuation NEAR/3 therapy Title/Abstract 6% (13) 10,032
discontinuation NEAR/5 medication Title/Abstract 6% (13) 3,441
stop* NEAR/2 treatment Title/Abstract 6% (13) 13,875
stop* NEAR/3 treatment Title/Abstract 6% (13) 16,568
withdrawal NEAR/5 therapy Title/Abstract 6% (13) 5,541
withdrawal NEAR/5 treatment Title/Abstract 6% (13) 13,566
withdrawal NEAR/5 treatment* Title/Abstract 6% (13) 14,076
continu* NEAR/3 therapy Title/Abstract 6% (12) 34,469
continu* NEAR/4 medication* Title/Abstract 6% (12) 7,268
continu* NEAR/5 medication* Title/Abstract 6% (12) 8,535
discontinu* NEAR/3 drug* Title/Abstract 6% (12) 15,386
discontinu* NEAR/5 drug Title/Abstract 6% (12) 15,523
discontinuation NEAR/4 medication Title/Abstract 6% (12) 3,186
dose* NEAR/4 reduc* Title/Abstract 6% (12) 113,167
dose* NEAR/5 reduc* Title/Abstract 6% (12) 127,841
withdraw* NEAR/4 therapy Title/Abstract 6% (12) 6,511
continu* NEAR/2 therapy Title/Abstract 5% (11) 20,399
discontinu* NEAR/3 drug Title/Abstract 5% (11) 12,886
discontinu* NEAR/4 drug Title/Abstract 5% (11) 14,464
discontinuation NEAR/3 medication Title/Abstract 5% (11) 2,735
dose NEAR/5 reduc* Title/Abstract 5% (11) 110,724
dose* NEAR/3 reduc* Title/Abstract 5% (11) 96,679
dose* NEAR/5 reduction Title/Abstract 5% (11) 49,545
withdrawal NEAR/4 therapy Title/Abstract 5% (11) 4,793
'treatment withdrawal' Emtree 5% (11) 255,397

39



Vu, le Président du Jury,
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Vu, le Doyen de la Faculté,
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MOREL Thomas

DEVELOPPEMENT ET VALIDATION DE FILTRES DE RECHERCHES VISANT A
IDENTIFIER LES ETUDES D’INTERRUPTION D’UN TRAITEMENT
MEDICAMENTEUX DANS MEDLINE ET EMBASE

RESUME

Objectifs : Développer et valider deux filtres de recherche pour Medline via Pubmed et
Embase via Embase.com pour identifier les études d’interruption d’'un traitement
médicamenteux.

Méthodes : La méthode du rappel relatif a été utilisée. Un ensemble de revues
systématiques ayant évalué l'interruption d’'un traitement médicamenteux a été
rassemblé. Les études d’interruption d'un traitement médicamenteux identifiées par ces
revues systématiques et indexées dans Medline et Embase ont été incluses dans
I’ensemble de référence. Les termes d’intérét ont été identifiés par analyse de fréquence
dans un sous-ensemble de 50% de I’ensemble de référence. Les termes ont été assemblés
en deux filtres de recherche selon un processus de maximisation du rappel relatif (objectif
> 90%). Le rappel relatif des filtres a été validé sur un sous-ensemble de 50% de
I'’ensemble de référence.

Résultats : Nous avons identifié 15 revues systématiques et inclus 316 études pour
Medline et 407 études pour Embase. L’'analyse de fréquence des termes a permis
d’identifier 68 termes pour Medline et 93 termes pour Embase. Un filtre de recherche
développé pour Medline a inclus 8 termes et a validé un rappel relatif de 92% (IC 95% :
86-96). Un filtre de recherche développé pour Embase a inclus 9 termes et a validé un
rappel relatif de 89% (IC 95% : 84-93).

Conclusion : Ces deux filtres de recherche devraient étre utilisés comme des filtres
d’'intervention au sein de stratégies de recherche de revues systématiques sur
I'interruption de traitement médicamenteux. D’autres études seront nécessaires pour
évaluer la précision de ces filtres et le gain d’exhaustivité grace a leur utilisation lors de
revues systématiques.

MOTS-CLES

INTERRUPTION DE TRAITEMENT, FILTRE DE RECHERCHE, SENSIBILITE, REVUES SYSTEMATIQUES,
METHODOLOGIE
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