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Abstract

Two deprescribing search filters for MEDLINE and one deprescribing search

filter for Embase have been recently developed, including objectively devel-

oped search filters. The objective of this case study was to implement these

three deprescribing search filters in systematic review (SR) search strategies

and to assess their effect on performances. SR that independently developed

original search strategies (OSS) were selected. The deprescribing filters were

implemented in each OSS, generating two implemented search strategies (ISS1

and ISS2) in MEDLINE and one ISS (ISS3) in Embase. OSS were re-run on the

same date as ISS. The performances of ISS and OSS were calculated and com-

pared. Two SR were included (SR1 and SR2). For MEDLINE, SR1 included

12 articles. The sensitivity was 50% for OSS, 58% for ISS1 and 42% for ISS2.

SR2 included four articles. The sensitivity of OSS, ISS 1 and 2 was 25%. For

Embase, SR1 included 12 articles. The sensitivity was 33% for OSS and 58% for

ISS3. SR2 included four articles. None of the four included articles were

retrieved with OSS or ISS3. While sensitivity of OSS was moderate, the objec-

tively developed deprescribing filters maintained or slightly improved this sen-

sitivity when implementing.

KEYWORD S
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1 | INTRODUCTION

Deprescribing literature has been increasing continu-
ously for the last 10 years, as have systematic reviews
focusing on deprescribing-related questions. Authors
developed various search strategies to retrieve

deprescribing literature. To our knowledge, there is still
no consensus on the terms to use to exhaustively retrieve
deprescribing articles in bibliographic databases
(i.e., MEDLINE, Embase). The use of carefully selected
terms is recommended to ensure the exhaustiveness of a
systematic review search strategy.1 However, controlled
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vocabulary aimed at identifying deprescribing articles
remains unclear.

Search filters are specifically developed to avoid
indexing pitfalls, which are sometimes due to imprecise
controlled vocabulary (i.e., Medical Subject Heading
[MeSH] for MEDLINE and Emtree terms for Embase),
and to improve search effectiveness.2 Search filters usu-
ally focus on a particular study design or a specific topic.3

The performance of a search filter is usually evaluated
based on a reference set of relevant articles for the target
study design or topic.

We recently developed two deprescribing search fil-
ters with maximised sensitivity in a hand search refer-
ence set of relevant deprescribing articles using objective
methodology.4 We validated a sensitivity of 92% (95% CI:
83–97) for MEDLINE (using the PubMed interface) and
91% (95% CI: 82–96) for Embase (using the Embase.com
interface), respectively.4 The efficiency gained by using
these objectively developed deprescribing filters in sys-
tematic reviews search strategies remains unknown.
Simultaneously, The US Deprescribing Network
(USDeN) developed a deprescribing search strategy that
included a deprescribing search filter for MEDLINE
using the PubMed interface, but its performance has not
been evaluated yet.5

The aim of this case study was to implement these
three deprescribing search filters in systematic review
search strategies and evaluate their performances.

2 | METHODS

We have identified recent or ongoing systematic reviews
that focused on deprescribing research-related questions
using PROSPERO, active monitoring of MEDLINE via
PubMed and of the 2022 International Conference of
Deprescribing (ICOD) poster session. A call for additional
candidate reviews was sent out via Twitter. Eligible sys-
tematic reviews had to use the deprescribing definition
developed by Reeve et al.6 and must have developed a
search strategy for MEDLINE via PubMed and Embase
via Embase.com independently from the tested depre-
scribing search filters, that is, authors were not aware of
the objectively developed filters or USDeN search filters
when they developed their search strategies.

First, authors were contacted and gave their consent
to the use of their original search strategies. Information
provided by systematic review authors included original
search strategies for MEDLINE and Embase, a flowchart
of the selection process, and data on excluded and
included studies.

Then, we studied the objectively developed depre-
scribing filters for MEDLINE and Embase4 and the

USDeN deprescribing filter for MEDLINE5 (Table S1).
One author (TM) implemented the deprescribing filters
in each search strategy. For that purpose, all terms origi-
nally used by authors that referred to deprescribing were
removed and replaced by the tested deprescribing filter.
In MEDLINE, two outputs were obtained for each sys-
tematic review: articles retrieved using the objectively
developed filter (ISS1) and articles retrieved using the
USDeN filter (ISS2). In Embase, one output was obtained
for each systematic review: articles retrieved using the
objectively developed filter (ISS3).

For comparison, original search strategies were re-
run and updated on the same date. Original search strate-
gies with date of first run and date of update are available
in Data S1. Articles retrieved by each strategy were
included for the strategy’s performance. Systematic
review authors that conducted the original selection pro-
cess were then asked to re-run their search strategy as
described in their original methods and to provide the list
of excluded articles after title/abstract screening, after
full-text screening and the list of included articles.

The performances of implemented search strategies
were calculated and compared to the performances of
original search strategies. Variations in performances
between search strategies (expressed as absolute differ-
ences) reflected the individual performances of search fil-
ters. Performances calculated included (i) sensitivity:
relevant articles retrieved as a proportion of all relevant
articles indexed in the database, (ii) precision: relevant
articles retrieved as a proportion of all articles (relevant
and irrelevant) indexed in the database, and (iii) the
number needed to read (NNR): the number of articles
retrieved that need to be read to include one relevant arti-
cle.7 We calculated an absolute difference of sensitivity
(AdS) and an absolute difference of precision (AdP)
between original search strategies and ISS.

3 | RESULTS

Nine eligible systematic reviews were identified through
PROSPERO and two during ICOD 2022. Five authors
answered. Among them, two systematic reviews were
excluded as they used a deprescribing definition larger
than Reeve’s,6 and one was excluded as its search strategy
was already informed by the objectively developed filters.
Two systematic reviews met the inclusion criteria, and
the authors consented to participate.

Systematic review 1 aimed to explore the barriers and
enablers perceived by healthcare workers toward depre-
scribing in long-term care facilities.8 Eight bibliographic
databases were searched by the authors. Systematic
review 2 aimed to identify guidelines for deprescribing in
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older patients with diabetes.9 Three bibliographic data-
bases and 18 websites were searched by the authors.

Results for MEDLINE search strategies are available
in Table 1. Twelve articles included in systematic
review 1 were indexed in MEDLINE. The original
search strategy retrieved 210 articles from MEDLINE.
Six articles out of the 12 included articles were
retrieved (sensitivity: 50.0%, precision: 2.8%, NNR: 35).
During the inclusion process, authors were required to
read two articles in full-text to include one relevant
article. The ISS1 retrieved 389 articles from MEDLINE.
Seven articles out of the 12 included articles were
retrieved (sensitivity: 58.3%, AdS: 8.3%, precision: 1.7%,
AdP: 1.1% and NNR: 55). During the inclusion process,
authors were required to read 2.1 articles in full text to
include one. The ISS2 retrieved 99 articles from MED-
LINE. Five articles out of the 12 included articles were
retrieved (sensitivity: 41.6%, AdS: 8.4%, precision: 5.1%,
AdP: 2.7%, NNR: 20). During the inclusion process,
authors were required to read 1.6 articles in full text to
include one. Four articles included in systematic
review 2 were indexed in MEDLINE. The original
search strategy retrieved 1119 articles from MEDLINE.
One article out of the four included articles was
retrieved (sensitivity: 25%, precision: 0.1%, NNR: 1119).
During the inclusion process, authors were required to
read 14 articles in full text to include one. The ISS1

retrieved 454 articles from MEDLINE. One of the four
included articles was retrieved (sensitivity: 25.0%, AdS:
0.0%, precision: 0.2%, AdP: 0.1%, NNR: 454). During
the inclusion process, authors were required to read
three articles in full text to include one. The ISS2
retrieved 55 articles from MEDLINE. One of the four
included articles was retrieved (sensitivity: 25.0%, AdS:
0.0%, precision: 1.8%, AdP: 1.7%, NNR: 55). During the
inclusion process, authors were required to read two
articles in full text to include one.

Results for Embase search strategies are available in
Table 2. Systematic review 1 included 12 articles indexed
in Embase. The original search strategy retrieved 97 arti-
cles from Embase. Four out of the 12 included articles
were retrieved (sensitivity: 33.0%, precision: 4.1% and
NNR: 24). During the inclusion process, authors were
required to read 1.7 articles in full text to include one.
The ISS3 retrieved 339 articles from Embase. Seven out
of the 12 included articles were retrieved (sensitivity:
58.0%, AdS: 25.0%, precision: 2.1%, RP: 2.0%, NNR: 48).
During the inclusion process, authors were required to
read two articles in full text to include one. Systematic
review 2 included four articles indexed in Embase. The
original search strategy retrieved 997 articles in Embase.
None of the four included articles were retrieved. The
ISS3 retrieved 339 articles. None of the four included arti-
cles were retrieved.

TAB L E 1 Performances of search strategies for MEDLINE.

Original
search
strategy

Implemented
search strategy
with objectively
developed filter

Implemented
search strategy
with USDeN filter

Systematic review 1
(Articles included in the
review and indexed in MEDLINE:
n = 12, strategies ran on 2022/05/10)

Articles retrieved in MEDLINE (n) 210 389 99

Included articles retrieved (n) 6 7 5

Sensitivity (%) 50.0% 58.3% 41.6%

AdS (%) NA 8.3% 8.4%

Precision (%) 2.8% 1.7% 5.1%

AdP (%) NA 1.1% 2.3%

NNR (n) 35 55 20

Systematic review 2
(Articles included in the
review and indexed in MEDLINE:
n = 4, strategies ran on 2022/12/01)

Articles retrieved in MEDLINE (n) 1119 454 55

Included articles retrieved (n) 1 1 1

Sensitivity (%) 25.0% 25.0% 25.0%

AdS (%) 0.0% 0.0%

Precision (%) 0.1% 0.2% 1.8%

AdP (%) 0.1% 1.7%

NNR (n) 1119 454 55

Abbreviations: AdP, absolute difference for precision; AdS, absolute difference for sensitivity; NA, not applicable; NNR, number needed to read.
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4 | DISCUSSION

This case study investigated the prospective implementa-
tion of different deprescribing search filters in deprescrib-
ing systematic reviews search strategies. The objectively
developed search filters and the USDeN filter were devel-
oped with alternative approaches. USDeN filter was
developed as part of a larger search strategy that included
an older people filter and specific drug name deprescrib-
ing filter. These alternative approaches partially explain
the differences between the filters. The objectively devel-
oped deprescribing filter for MEDLINE included 18 free-
text terms, phrases and MeSH terms against nine free-
text terms and MeSH terms for USDeN’s. Only three
terms were in common and two differed only in where
the truncation function was applied. This explained
observed differences in sensitivity and precision.

Sensitivity of MEDLINE and Embase original search
strategies used in both systematic was moderate. Using
the objectively developed search filters for MEDLINE
and Embase either maintained or slightly increased the
strategies sensitivity. These results are consistent with the
aim of objectively developed filters. Using the USDeN
deprescribing filter either maintained or slightly
decreased the strategies sensitivity.

Sensitivity is critical in order for systematic reviews
to exhaustively summarise the evidence.7 At equal sen-
sitivity, the objectively developed search filter was more
precise than the original search strategy in systematic

review 2. However, higher sensitivity in systematic
review 1 was associated with lower precision. On the
other hand, the USDeN deprescribing filter had higher
precision, thus allowing a significant decrease in the
NNR of articles, at the cost of a lower sensitivity. Preci-
sion and NNR reflect the research burden of a search
strategy7: the lower the precision, the higher the num-
ber of articles that need to be read to identify one addi-
tional relevant article. These performances are crucial
for researchers who have limited resources. From that
perspective, the USDeN deprescribing filter is a valuable
tool for scoping reviews or rapid reviews, which are not
intended to be systematic.

The main limitation of our case study is the small
number of systematic reviews included and the moderate
sensitivities of their search strategies. This reduces the
extent to which the results can be generalised. Another
limitation is the lack of systematic review focusing on
deprescribing interventions in the included reviews.

To conclude, while sensitivity of original search strat-
egies was moderate, the objectively developed deprescrib-
ing filters maintained or slightly improved this
sensitivity. This result illustrates the relevance for their
use in deprescribing systematic reviews search strategies.
Alternatively, the USDeN deprescribing filter increased
the precision of the search strategies, reducing the bur-
den of extensive literature screening. Therefore, the
USDeN deprescribing filter could be a convenient alter-
native for non-systematic reviews.

TAB L E 2 Performances of search strategies for Embase.

Original
search strategy

Implemented search
strategy with objectively
developed filter

Systematic review 1
(Articles included in the
review and indexed in
Embase: n = 12)

Articles retrieved in Embase (n) 97 339

Included articles retrieved (n) 4 7

Sensitivity (%) 33% 58%

AdS (%) NA 25%

Precision (%) 4.1% 2.1%

AdP (%) NA 2.0%

NNR (n) 24 48

Systematic review 2
(Articles included in the
review and indexed in
Embase: n = 4)

Articles retrieved in Embase (n) 977 293

Included articles retrieved (n) 0 0

Sensitivity (%) 0% 0%

AdS (%) 0% 0%

Precision (%) 0% 0%

AdP (%) 0% 0%

NNR (n) NA NA

Abbreviations: AdP, absolute difference for precision; AdS, absolute difference for sensitivity; NA, not applicable; NNR, number needed to read.

MOREL ET AL. 119

 17427843, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/bcpt.13908, W

iley O
nline L

ibrary on [16/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



ACKNOWLEDGEMENTS
The authors thank Wade Thompson for his precious help
in disseminating the protocol.

CONFLICT OF INTEREST STATEMENT
The authors declare that they have no competing
interest.

ORCID
Thomas Morel https://orcid.org/0000-0003-2141-1442
Lorène Zerah https://orcid.org/0000-0002-3474-2200
Antoine Christiaens https://orcid.org/0000-0002-4132-
7769
Jean-Pascal Fournier https://orcid.org/0000-0002-9971-
0672

REFERENCES
1. Lefebvre C, Glanville J, Briscoe S, Littlewood A, Marshall C,

Metzendorf M-I, Noel-Storr A, Rader T, Shokraneh F,
Thomas J, Wieland LS. Chapter 4: Searching for and selecting
studies. In: Higgins JPT, Thomas J, Chandler J, Cumpston M,
Li T, Page MJ, Welch VA (editors). Cochrane handbook for sys-
tematic reviews of interventions version 6.1 (updated September
2020). Cochrane, 2020. Available from www.training.
cochrane.org/handbook, doi:10.1002/9781119536604.ch4

2. Glanville J, Bayliss S, Booth A, et al. So many filters, so little
time: the development of a search filter appraisal checklist.
Bulletin of the Medical Library Association. 2008;96(4):356-361.
doi:10.3163/1536-5050.96.4.011

3. Damarell RA, May N, Hammond S, Sladek RM, Tieman JJ.
Topic search filters: a systematic scoping review. Health Info
Libr J. 2019;36(1):4-40. doi:10.1111/hir.12244

4. Morel T, Nguyen-Soenen J, Thompson W, Fournier JP. Devel-
opment and validation of search filters to identify articles on
deprescribing in MEDLINE and Embase. BMC Med Res Metho-
dol. 2022;22(1):79. doi:10.1186/s12874-022-01515-x

5. Deprescribing Literature Search Strategy - US Deprescribing
Research Network. Accessed January 25, 2023.
https://deprescribingresearch.org/deprescribing-literature-search-
strategy/

6. Reeve E, Gnjidic D, Long J, Hilmer S. A systematic review of
the emerging definition of ‘deprescribing’ with network analy-
sis: implications for future research and clinical practice. Br J
Clin Pharmacol. 2015;80(6):1254-1268. doi:10.1111/bcp.12732

7. Lefebvre C, Glanville J, Beale S, et al. Assessing the perfor-
mance of methodological search filters to improve the effi-
ciency of evidence information retrieval: five literature reviews
and a qualitative study. Health Technol Assess (Winch Eng).
2017;21(69):1-148. doi:10.3310/hta21690

8. Heinrich CH, Hurley E, McCarthy S, McHugh S,
Donovan MD. Barriers and enablers to deprescribing in long-
term care facilities: a ‘best-fit’ framework synthesis of the
qualitative evidence. Age Ageing. 2022;51(1):afab250. doi:10.
1093/ageing/afab250

9. Christiaens A, Henrard S, Sinclair AJ, Tubach F, Bonnet-
Zamponi D, Zerah L. Deprescribing glucose-lowering therapy
in older adults with diabetes: a systematic review of recom-
mendations. J am Med Dir Assoc. 2023;24(3):400-402. doi:10.
1016/j.jamda.2022.12.018

SUPPORTING INFORMATION
Additional supporting information can be found online
in the Supporting Information section at the end of this
article.

How to cite this article: Morel T, Heinrich CH,
Zerah L, Hurley E, Christiaens A, Fournier J-P.
Use of deprescribing search filters in systematic
review search strategies: A case study. Basic Clin
Pharmacol Toxicol. 2024;134(1):116‐120. doi:10.
1111/bcpt.13908

120 MOREL ET AL.

 17427843, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/bcpt.13908, W

iley O
nline L

ibrary on [16/12/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0003-2141-1442
https://orcid.org/0000-0003-2141-1442
https://orcid.org/0000-0002-3474-2200
https://orcid.org/0000-0002-3474-2200
https://orcid.org/0000-0002-4132-7769
https://orcid.org/0000-0002-4132-7769
https://orcid.org/0000-0002-4132-7769
https://orcid.org/0000-0002-9971-0672
https://orcid.org/0000-0002-9971-0672
https://orcid.org/0000-0002-9971-0672
http://www.training.cochrane.org/handbook
http://www.training.cochrane.org/handbook
info:doi/10.1002/9781119536604.ch4
info:doi/10.3163/1536-5050.96.4.011
info:doi/10.1111/hir.12244
info:doi/10.1186/s12874-022-01515-x
https://deprescribingresearch.org/deprescribing-literature-search-strategy/
https://deprescribingresearch.org/deprescribing-literature-search-strategy/
info:doi/10.1111/bcp.12732
info:doi/10.3310/hta21690
info:doi/10.1093/ageing/afab250
info:doi/10.1093/ageing/afab250
info:doi/10.1016/j.jamda.2022.12.018
info:doi/10.1016/j.jamda.2022.12.018
info:doi/10.1111/bcpt.13908
info:doi/10.1111/bcpt.13908

	Use of deprescribing search filters in systematic review search strategies: A case study
	1  INTRODUCTION
	2  METHODS
	3  RESULTS
	4  DISCUSSION
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	REFERENCES


