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Abstract

Objective: To describe the living systematic review (LSR) process and to share experience of planning, searches, screening, extraction,
publishing and dissemination to inform and assist authors planning their own LSR. Many LSR do not publish more than one update, we
hope this paper helps to increase this.

Study Design and Setting: A Cochrane LSR with an international author team that has been ‘living’ for two years, with monthly search
updates and three full updates published in this time. LSRs are regularly updated systematic reviews that allow new evidence to be incor-
porated as it becomes available. LSR are ideally suited to policy-relevant topics where there is uncertainty and new evidence will likely
impact the interpretation and/or certainty of outcomes.

Results: The key features of the process that require consideration are: specifying the frequency of searches and triggers for full updates
in the protocol; stakeholder input; publishing and disseminating monthly search findings. A strong team, incorporating methodological and
topic expertise, with core members that meet regularly is essential. Regular search updates make it important to have a clear cyclical
schedule of activity. To achieve timely updates this process should be streamlined, for example, using automated monthly searches, and
systematic reviewing software for screening. LSR provide a unique opportunity to incorporate stakeholder feedback.

Conclusions: We recommend that LSRs should be: justified; carefully planned including the timing of search updates, triggers for pub-
lication and termination; published in a timely manner; have a clear dissemination plan; and a strong core team of authors. © 2023 The
Authors. Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Keywords: Evidence synthesis; Systematic review; Living systematic review; Living evidence; Methods for planning and reporting; Methods for living sys-
tematic review; Living guidelines

1. Introduction factors mean that changes in review findings or the cer-
tainty of the evidence are likely and will impact on the
decision-making of stakeholders. For these reasons, the
COVID-19 pandemic resulted in a proliferation of LSR [2].

LSR methods are well suited to the relatively recent,
fast-moving nature of e-cigarette (EC) research. Combus-
tible cigarettes are the leading preventable cause of illness
and death worldwide [3]. Uncertainties surrounding the ef-
fects of EC for quitting smoking hampers policy, clinical,
and personal decisions. Thus, we developed an LSR from
a standard Cochrane Review of EC for smoking cessation.
The review was first published in 2014 and became an LSR

The living systematic review (LSR) process was first
proposed in 2014. It provides a way to regularly update sys-
tematic reviews as new evidence becomes available, using
the same established, rigorous, and recommended methods
used in standard systematic reviews [1]. LSRs allow for
timely dissemination of research findings and link evidence
to practice. They are relevant to priority areas where there
is uncertainty, and research is rapidly emerging. These
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in 2020. From first publication to the present day, the re-
view has informed policy worldwide.

Although there was much public and policy interest in
the topic pretransition to LSR, there were few relevant
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What is new?

Key findings

e Living systematic reviews (LSR) suit fast moving
policy relevant healthcare topics. More than half
of published LSR do not publish an update we
aim to increase this [1].

What this adds to what was known?
e We share LSR methodology & practical steps to
make the process transparent.

e We share strategies for dissemination of living re-
view findings.

What is the implication and what should change

now?

e Increase the proportion of LSR publishing more
than once.

e Timely updates allow stakeholders access to recent
evidence for decision-making.

randomized controlled trials and these randomized
controlled trials tested EC with outdated technology. This
resulted in evidence with imprecision and indirectness,
and Grading of Recommendations Assessment, Develop-
ment and Evaluation ratings of low and very low certainty
for most outcomes [4,5]. Transitioning to the LSR approach
allowed us to capture new evidence as it was published,
feed it into our findings and our certainty in these, and
allow stakeholders access to the most accurate, up-to-date
information.

However, LSRs are labor intensive and it is important to
know when implementing their methods is justified. Evi-
dence suggests that more than half of published LSRs have
not completed at least one update [2,6]. Often standardized
registration is not completed, plans change during the pro-
cess, research is not reported in-line with protocols, and the
frequency or triggers for updates are not specified [2,6].

There are useful guidance and methods papers available
on the LSR approach [7—18]. This paper plays a comple-
mentary role by outlining practical steps specific to our pro-
cess, reflecting on lessons we have learnt along the way.
Through carrying out our LSR, we have noted the crucial
importance of following a set of prespecified steps in a
timely fashion. A member of our author team who special-
izes in the LSR approach (T.T.) encouraged us to share our
methods to assist other authors, with the aim of increasing
the proportion of LSRs publishing updates to their reviews.
By sharing our experience, we also hope to both demystify
and provide an overview of the LSR process to assist re-
searchers who may be considering undertaking LSR to

decide whether this is a feasible and appropriate approach
for them.

2. Study design and setting

A Cochrane LSR with an international author team that
has been ‘living’ for two years. LSRs are regularly updated
systematic reviews that allow new evidence to be incorpo-
rated as it becomes available. To inform and assist authors
planning their own LSR by describing our process and ex-
periences when carrying out an LSR, covering planning,
searches,  screening, extraction, publishing, and
dissemination.

3. Results

We describe the steps in our LSR process from seeking
and incorporating stakeholder input at the outset and during
the process, developing key aspects of our protocol and
search strategy, managing monthly searches, publishing re-
view updates, disseminating our findings, and reviewing the
future status of the LSR (Fig. 1).

3.1. Planning activities

3.1.1. Stakeholder and public involvement

At the outset of any systematic review, it is important to
map out the main audiences. Our stakeholders include pol-
icy makers, health professionals, guideline developers, gov-
ernments, researchers, research funders, and members of
the public. In 2016, we undertook a stakeholder engage-
ment project related to the wider topic of tobacco control;
EC emerged as the highest priority topic [19]. Potential
LSR authors could draw on similar exercises to inform their
topics and outcomes [20].

We consulted with members of the public throughout
our LSR process, as prespecified in our funding application
(our LSR is funded by Cancer Research UK) and LSR pro-
tocol. We carried out two online surveys advertised via so-
cial media. The first, LSR launch (2020), asked for
feedback on the review scope and optimum methods for
sharing information. We received 394 responses. The sec-
ond, in 2022, evaluated the usefulness and future of the
LSR and associated dissemination materials. We had 197
responses; Supplementary Table 1 includes the survey
questions and summarizes responses. We also held focus
group meetings with members of the public in 2020,
2021, and 2022, with clear discussion points on the LSR
scope, dissemination methods, and future of the LSR.
Views of focus group members were anonymously noted
and summarized. Our core group of public contributors,
who smoke or have smoked in the past, comment on our
dissemination outputs regularly.

The LSR method allows for new outcomes of relevance
to be incorporated in updates of the review if these are
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prespecified, reported with transparency and are free from
bias. Collaboration with stakeholders allows us to identify
and monitor new outcomes of relevance. For example,
working with policy partners and drawing on feedback
from the focus groups mentioned above led us to identify
longer-term use of EC and other quitting aids as a new
outcome. We prepublished our intention to add this
outcome on the Cochrane Library and incorporated it into
the LSR in the following update.

3.1.2. Protocol

Our LSR was based on an existing systematic review
that had a protocol, published before review screening
began. Before LSR project launch, we added an appendix
to the latest update of our review to specify the methods
particular to the LSR process. This was published before
the new LSR process started [21]. Whether a review is
starting out as an LSR or is transitioning into an LSR,
methodology should be in the public domain before the
process begins.

We incorporated protocol elements, specific to the
conduct of an LSR shown in Table 1.

3.2. Searches, screening, and extraction

3.2.1. Search methods

LSR require explicit, predefined methods describing
search frequency, and when and how new evidence will be
incorporated. The evidence is continually under surveillance
and new evidence should be flagged for the reader in a timely
manner. This evidence should then be incorporated into the re-
view at time points specified a priori or when the accumulated
evidence is likely to change review conclusions.

We update searches for our LSR on the first working day
of each month. We search MEDLINE, Embase, and Psy-
cINFO via Ovid, using an automated search update func-
tion that returns every relevant record added since we last

updated the search. This automation saves time running
monthly search updates, minimizes the task of deduplica-
tion and helps to prevent delays, as updates are automati-
cally shared with the account owner. We search
CENTRAL using CRS Web, which also allows deduplica-
tion against records returned by previous searches. We save
search results separately each month, and log how many re-
sults are returned by each database.

Monthly searches allow continual screening of evidence,
and scrutiny of the search process, including the search
strategy, in a rapidly evolving research field. Indexing terms
and keywords may grow or change, and new search filters
may be published.

3.2.2. Screening of studies

Within 1 week of each monthly search, we screen cita-
tions generated using Covidence—a web-based systematic
reviewing software—which allows automated deduplica-
tion of search results [22]. We carry out independent dupli-
cate screening of titles, abstracts, and full texts. Allocation
of screening to specific members of the author team and
setting deadlines promotes timely completion. We name
each search by month/year and keep each separate within
Covidence. This aids monitoring and reporting, and allows
monthly searches to continue once an update has been trig-
gered. Where multiple papers are identified, reporting on
the same study, these are grouped with one study ID. If
additional citations are identified during later searches,
these are classified as ‘new linked papers’. Each month pa-
pers identified are logged in a cumulative spreadsheet
(recording: study ID; reference; study size; study design;
comparator; names of extractors; notes; author e-mails),
accessible to all of the core team, with new eligible cita-
tions classified as one of the following.

e A new included study.
e A new ongoing study.

Searches, screening,
extraction:
develop search; run

Planning activities:
develop the
research question;
apply for funding;
project meetings;
patient & public
involvement (PPI)
activities; prepare
& publish protocol.

assess risk of bias.

materials.

Inl

Trigger*
searches; screening; )

. & review updates.
data extraction;

Patient & public involvement (PPI) consultation:
focus groups; surveys; feedback on dissemination

Dissemination of findings: main review; academic
papers; up-to-date webpage; briefing documents;
podcasts; infographic; short films; joint briefings;

Review updates:
analyse; interpret
findings; write,
amend & publish

Future of living
‘ systematic review
(LSR): stakeholder
meeting to evaluate
approach & determine
‘ next steps. If relevant
- to continue as LSR,
determine future
funding model and
‘ apply for funding.

plain language summary; webinar.

Start of LSR project

Towards end of LSR
project

* Trigger. A full review update is triggered for publication when the accumulating evidence changes one or more of the following: the interpretation of the findings of one or more
outcomes; the certainty (e.g. GRADE rating) of one or more outcomes; the incorporation of studies investigating new settings, populations, interventions, comparisons or outcomes.
The update process is the same as for a systematic review however as the literature is being searched regularly LSR are responsive to emerging evidence.

Fig. 1. Flow diagram of activities to summarize the living review (LSR) process. (For interpretation of the references to color in this figure legend,

the reader is referred to the Web version of this article.)
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Table 1. Protocol elements specific to LSR; considerations for triggering an update; actions following monthly searches and tips for conducting an

LSR

1. Protocol elements specific LSRs

Examples from our LSR

Alternative options

Justification for the ‘Living Review’
status

When LSR methodology will become
active, and whether there is a
predefined period that the review
will remain ‘living’

How often search updates will be
carried out

Any process in place for reviewing the
search strategy during the LSR
project

Any specific methods that will be used
for screening, data extraction, and
synthesis, aimed at streamlining the
process

How/where the results of the regular
searches will be shared

Effects of triggering a full update of
the review to incorporate new
evidence

Plans to monitor the applicability of
the ‘living’ status of the review

Uncertainty around EC use as a quitting tool and
safety when used for this purpose.

We specified when our EC review would become
living, which was published as an appendix to
the Cochrane Review in the Cochrane Library
prior to it becoming ‘living’. We also specified
the minimum time that the review would be
‘living’ and when we would assess its future.

Our searches are carried out monthly

The search terms will be updated as necessary to
include terms referring to EC or vapes as the
terminology evolves

Software for screening (Covidence); prepiloted
data extraction sheets.

Monthly updates to stakeholder briefing
documents hosted on project webpage;
spreadsheet also linked to our webpage;
monthly podcast; social media posts

We aim to update the review and analysis and
submit for peer review and publish within
3 mo.

If evidence is judged to be high certainty for all
outcomes and all relevant comparisons,
consideration will be given to ceasing LSR
status. Where the originally planned project
duration is approaching and outcomes are not
yet certain, discussions will be held with the
author team and stakeholders to determine
next steps

Specific to other topics and research questions

Publish a protocol containing this information on
an open access repository or in a journal

This could be weekly three monthly, 6 monthly or
at any other interval; dependent on how often
new evidence is likely to become available in
the relevant topic

Assess the changing landscape of the particular
review topic to incorporate new terms when
relevant.

Alternative systematic reviewing software or
alterations to the screening/extraction process
used (e.g., only single screening of a
percentage of references)

Other rapid dissemination methods, for example,
mailing lists, webinars

Set an appropriate process for and timeline
within which to complete and publish the new
update appropriate to the urgency of topic
updates

At protocol stage decide what certainty of
evidence is required, for which comparisons
and outcomes, to no longer warrant regular
updates of the literature. If research in the
area begins to be published less regularly, it
may also be appropriate to review the
applicability of the format.

2. Considerations for triggering an update

Trigger

Things to consider

(Possible) change to the
interpretation of the findings of
one or more outcomes

(Possible) change to the certainty
of one or more outcomes

This can be challenging to determine without updating analyses. If the new study has an effect direction
differing from that in the current analysis, the study could be entered into a meta-analysis to test the
impact of its inclusion on the results. If the study has an effect congruent with that of the current
analysis, but confidence intervals for the current analysis are wide, again the study could be entered
into a meta-analysis to test the impact of its inclusion on the results. If there are no relevant meta-
analyses, the study would contribute to, but other similar studies which are synthesized without meta-
analysis, an update should be considered if the results of the new study are not congruent with the data
synthesized to date.

This can also be challenging to determine without updating analyses, and will depend on the current
GRADE ratings and the reasons for any downgrading, where relevant. For example, a new study might
increase certainty if:

The current certainty is downgraded based on indirectness, and the new study is more directly relevant
(e.g., a more recent EC device)

The current certainty is downgraded based on risk of bias, and a new study is judged to be at low risk of
bias across all domains AND is congruent with the existing analysis

The current certainty is downgraded based on imprecision and the new study or studies include an
informative number of participants for the outcome of interest, which is congruent with existing
findings.

A new study might decrease certainty if, for example:

e It introduces unexplained statistical heterogeneity where previously there was none

(Continued)
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Table 1. Continued

2. Considerations for triggering an update

Trigger

Things to consider

The incorporation of studies

e |ts findings are not congruent with results and it widens confidence intervals to the extent that findings
are less certain because of imprecision

It is worth reflecting from the start which new features of a study are relevant to decision makers, and

investigating new settings, hence might justify an update on this basis. This will be topic-dependent. For example, in our review,
populations, interventions, important new study features which led to consideration of an update were:

comparisons, or outcomes

e The first study to be conducted in pregnancy (new population)
e Studies of newer e-cigarette devices (new interventions)
e Studies comparing e-cigarettes based on flavor, nicotine content, and/or device type (new

comparisons)

3. Monthly searches: outcomes and actions

Share numbers of eligible records identified

(new study, report linked to already included Extract data, Trigger
Possible outcomes of monthly searches | study, or new ongoing study) assess quality update
1) No new studies or information identified Yes No No
2) New studies or information identified that has no Yes Yes No
important impact on review conclusions
3) New records identified that have an important Yes Yes Yes

impact on review conclusions

4. Tips for conducting an LSR

Examples from our LSR

Stakeholder involvement to maintain relevance. Stakeholders may
include members of the public, policy makers, healthcare profes-
sionals, and researchers

Strong core team that meets regularly

Regular review of search strategy with input from an information
specialist (IS)

Automated monthly searches

Use of systematic reviewing software to aid screening

Set deadlines for screening search results

Keep search findings batched to allow a review update to be edited
and published, although searches are being carried out for subse-
quent updates

Develop and communicate clear rules to trigger an update

Develop and communicate ‘stopping rules’ to interrupt the update
process if studies are found that will change key conclusions be-
tween triggering the update and publication

We have a PPI advisor, hold regular focus groups meetings, and
surveys to gather views

The core team of three researchers meet weekly to review time-
sensitive tasks required to keep the living process on track

The IS for this review is a topic expert who reviews the search strategy
regularly to ensure that new terms, for example, for vapes, pods,
etc. The researchers screening studies are also mindful of new
terms they may encounter and feed this back to the IS

Our monthly automated searches mean that searches are always
carried out on the first of the month regardless of holidays or
weekends and save on researcher time

We use Covidence which is free to access for Cochrane Reviews
(https://www.covidence.org/)

Our search results are screened within 1 wk of each monthly search

Our searches are carried out monthly and each month stored as a
separate review on Covidence

We clearly specified the conditions under which a new update would
be triggered in an appendix to the review before the living review
process began. See Table 1 section 2 above

We developed the following stopping rules. That would halt the
production of an update. These were published in the appendix of
the review before the LSR process commenced. Evidence is
identified that (1) will change the certainty of our smoking
cessation outcome, (2) will change the direction of effect for our
smoking cessation outcome, (3) will provide new signal of a serious
adverse event (SAE) attributable to EC, and (4) will change the
direction of effect for the SAE outcome so it indicates harm or leads
to certainty being downgraded where the effect direction had
indicated benefit for comparisons: EC vs. NRT; non-nicotine EC vs.
nicotine EC; EC vs. behavioral or no support

(Continued)
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Table 1. Continued

4. Tips for conducting an LSR

Examples from our LSR

e Consider making justified and transparent methodological changes,
for example, adding new outcomes, in response to stakeholder input

e Have a clear dissemination strategy. Consider regularly updated,
freely available, stakeholder briefing documents with an informa-
tion box to easily update search findings.

Assess future need to maintain review as an LSR

We prepublish any changes before these are included in an update to
the review. For example, longer term use of EC or other study
product at 6 months or longer was added as a new outcome in
response to stakeholder feedback. With enough notice, the
publication of planned change is included in the most recent
published version of the review. If the change is decided upon after
the publication of the latest version and needs to be included in the
next version, then a protocol is published on an open-access online
repository.

See Table 2

The full author team review the LSR status at our full team meetings
which occur every 6—9 mo.

Abbreviations: LSR, living systematic review; EC, e-cigarette; GRADE, Grading of Recommendations Assessment, Development and Evaluation;

IS, information specialist; PPI, patient and public involvement.

e A new linked paper (classified further as ‘new data’
or ‘citation only’ based on whether additional data
extraction is needed).

We track the progress of ongoing relevant studies, for
example, through trial registries and contact with study in-
vestigators. When studies are at or nearing the specified
study completion date, we contact investigators to ask
whether findings are available.

3.2.3. Data extraction

Data are extracted monthly for all new studies and any
relevant linked papers. The process of data extraction is
the same for LSRs as for systematic reviews. The extracted
data aid our decisions on whether to update (see below) and
allow timely publication when an update is triggered.

File management is important for the smooth running of
the LSR process and when working with multiple authors.
We use a prepiloted data extraction sheet. Two authors
independently extract data, with discussion where there
are disagreements, and agreed data extraction sheets are
stored on a shared drive.

3.3. Review updates

3.3.1. Deciding whether to trigger an update

Following screening each month, we assess whether the
cumulative evidence found since the last published update
would change the interpretation or certainty of our conclu-
sions. There are three possible outcomes: (1) no new studies
or information identified that would contribute to syntheses,
(2) new studies or information identified but will have no
relevant impact on conclusions, and (3) new records identi-
fied that would impact on conclusions [8]. Per-protocol, a full
update of our review is carried out when new evidence
changes one or more of the following review components:
the interpretation or certainty (i.e., Grading of Recommenda-
tions Assessment, Development and Evaluation rating [4]) of

one or more outcomes, or the range of settings, populations,
interventions, comparisons, or outcomes investigated
(Table 1). When unclear, we consult the wider author team
to determine whether an update is justified.

3.3.2. Monthly actions if an update is not triggered
Regardless of whether an update is triggered, we extract
data and assess the risk of bias of any new studies. We share
links to any new eligible studies: in online stakeholder
briefings; in a spreadsheet on our webpage [23]; on social
media; in our podcast series [24]; and, until March 2023,
within the Cochrane Review under ‘version history’ [25].

3.3.3. Actions if update is triggered

Where an update is triggered, we aim to have it pub-
lished within 3 months of the date of the search that trig-
gered it. This allows findings to be available to
stakeholders in a timely fashion.

We conceptualize a full update as a train leaving the sta-
tion. If in the months between the update being triggered
and the publication of that update, new evidence is identified
that would change conclusions again then the update or
‘train’ should be stopped to incorporate this new evidence.
We developed clear prespecified ‘stopping rules’ that applied
to our three main review comparisons (those most relevant to
our stakeholders) and our critical outcomes only. The stop-
ping rules are as follows: evidence identified will change
the certainty or direction of effect of our smoking cessation
outcome, evidence identified provides new signal of a serious
adverse event attributable to EC, and evidence identified
changes the direction of effect for the serious adverse event
outcome so it indicates harm or leads to certainty being
downgraded where the effect direction had indicated benefit.

3.3.4. Updating review and editorial process
To speed up the manuscript reviewing process for co-
authors and editorial staff, we suggest highlighting changes
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Table 2. Dissemination activities of the LSR for full review updates and monthly search findings

Dissemination activities for full updates

Dissemination activities monthly searches

e Update link to Cochrane review of EC for smoking cessation
on ECLSR webpage (24).

Briefing documents: (1) Plain language briefing document.
(2) Healthcare professional and policymakers briefing
document.

Press releases.

Press interviews.

Short film(s) disseminating findings.

Infographic.

Webinar(s).

Plain language summary.

Conference and meeting addresses.

Impact updates on wider departmental website.

e Update ‘search update’ section of our two briefing docu-
ments to share new monthly search findings and the evi-
dence accumulated since our last update.

e Search updates on Cochrane Library in ‘version history’
section of review (until March 2023).

e Spreadsheet of monthly search findings accessible from our
webpage (from April 2023) (24).

e Podcast series ‘Let us talk e-cigarettes’ with monthly search
findings, summaries of relevant studies, and interviews with
investigators of eligible studies. Oxford University podcast
website (23) and available on iTunes and Spotify.

e Regularly updated project webpage.

e Monthly search findings shared on Twitter.

General dissemination materials that contain the main findings but do not include effect estimates or GRADE certainty ratings. Materials that will
be used over the longer term, take time to create, or are more difficult to update, for example,

o films
e infographic
o joint briefing with ASH (Action on Smoking and Health)

Dissemination channels: social media, project webpage, and ASH newsletter.

Abbreviations: LSR, living systematic review; EC, e-cigarette; ECLSR, e-cigarette living systematic review; GRADE, Grading of Recommenda-

tions Assessment, Development and Evaluation.

to the text that have occurred between updates. A short intro-
duction and discussion with few specifics that require updat-
ing save time. The numbers of records screened, included,
and excluded from each monthly search have to be combined
to generate a flow diagram illustrating the process of incorpo-
rating the new evidence for each new update.

Authorship roles, conflicts of interest, permission forms,
and funding statements need to be kept up-to-date so these
can be submitted for editorial review quickly. These expec-
tations, as well as those for timely review of the manu-
script, should be made clear to the author team in
advance to avoid delays. To co-ordinate the availability of
the study team and editors, we alert them by e-mail as soon
as an update is triggered. We provide a timeline of when
they will need to read and edit the review and submit con-
flict of interest forms. One member of the team manages
this process. We have an established relationship with the
editorial base that is publishing the LSR, and an agreed pro-
cess for the publication of updates.

3.3.5. Dissemination activities

Our dissemination activities and materials are described
fully in Table 2. These include stakeholder briefing docu-
ments, our podcast series [24], and our project webpage
[23], all updated monthly. It also includes more long-term
dissemination methods, such as short films, infographics,
webinars, conference addresses, and academic publications.
The podcast has more than 9,000 listeners in more than 53
countries since our first episode in December 2020. Our
video summarizing our research and findings made with
the University of Oxford Sparks team has received more
than 38,000 views since going live in October 2022. We
report survey feedback on our dissemination methods and

materials in Supplementary Table 1. Being up-to-date with
the evidence means we are prepared to respond to press en-
quiries and our research findings have been covered in more
than 300 press reports worldwide, including the Economist,
The New York Times, and the BBC. All materials and links
to press coverage can be accessed from our webpage [23].

3.3.6. Future of LSR

The need for a systematic review to be ‘living’ may change if
findings become stable or the question is no longer deemed a
priority for decision makers. For example, if the evidence was
judged to be high certainty for all outcomes and all compari-
sons, consideration should be given to ceasing LSR status. If
outcomes are not yet certain, discussions with the author team
and stakeholders should be held to determine the next steps.
Eighteen months into our LSR’s ‘living’ status, we evaluated
the LSR approach, including the strengths and weaknesses of
continuing this methodology for this evidence base, and asked
stakeholders whether such an approach remained warranted.
We carried out a patient and public involvement focus group
and survey to ask for feedback on the future of the LSR
(Supplementary Table 1). In May 2022, we consulted with
our author team on the future of the LSR, considering survey
and focus group findings. We decided to continue with the
living format and seek further funding due to the continued pol-
icy need and uncertain outcomes, particularly related to EC
safety.

4. Discussion

Historically, it was recommended that Cochrane system-
atic reviews be updated every 2 years, although realistically
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this generally occurred every 3—4 years. For EC, where the
evidence base is rapidly evolving, this schedule impeded
the ability of the review to provide the most up-to-date ev-
idence to decision makers. Since converting our Cochrane
Review of EC for smoking cessation to an LSR, our regular
updates have facilitated strengthening of our conclusions
and the amalgamation of evidence on new outcomes. We
have implemented approved Cochrane LSR methods to
provide an up-to-date, accessible, and unbiased review of
the evidence [8]. The automated monthly search updates
in Ovid save significant time. It also provides additional
protection from unplanned absence disrupting the search
update schedule. We have not encountered any difficulties
using this standard feature in Ovid.

The LSR process means that the core review team is
constantly up-to-date with the literature and evidence. This
facilitates being reactive, making it easier to agree to be in-
terviewed and talk regularly on the topic. When seeking to
inform policy, it is important to be constantly ready to
respond to requests for evidence-based advice.

The time commitment to conduct an LSR is high and
must be seriously considered before embarking on, or tran-
sitioning to, an LSR. The approach is suited to fast-moving,
policy-relevant topics where the evidence will feed into
practice; where this is not the case, a standard systematic re-
view may be more appropriate. COVID-19 research has
been well suited to the LSR approach, indeed most LSRs
relate to COVID-19 [2]. However, Cochrane LSRs also
cover other topics, including treatment for chronic plaque
psoriasis [26,27]. This Cochrane review of ‘Interventions
for increasing fruit and vegetable consumption in children
aged 5 years and under’ by Hodder et al. [28], transitioned
to a living review in 2017 and was part of the LSR approach
piloted by Cochrane. Since becoming a living review, four
updates have been published. This review, Cochrane guid-
ance, and an author with a background in LSR helped to
shape the methodology for our LSR, including selecting
monthly searches [7—18,28]. Other LSRs differ in their ap-
proaches and screening is carried out at different time inter-
vals, for example, the LSR by Zheng et al. [2] on
convalescent plasma for people with COVID-19 carried
out weekly searches until August 2021 and have now tran-
sitioned to monthly searches. A review by Spurling et al.
[29] on delayed antibiotic prescriptions for respiratory in-
fections transitioned to an LSR with monthly searches from
May 2017, and then in August 2022, the authors decided to
cease maintaining their review in LSR mode as a reasonable
level of certainty had been reached in the existing evidence.
We have learned from other reviews and hope that this paper
and the tips in Table 1 section 4 will be helpful to others.

This paper is based on our experiences with one review
and that experience might be specific to topic area, nature
of the team, and availability of resources/funding. We are
not able to report on retirement from living mode as we
have not experienced this, reflecting the continued uncer-
tainty and ongoing interest in this topic. There is an

opportunity for further research evaluating the impact of
the living process on the use of our review.

5. Conclusion

LSRs are relevant when the research question is of high
importance for policy makers, there is uncertainty in the ev-
idence base, and new evidence is likely to emerge that will
change the certainty of evidence. If taken step-by-step and
planned and implemented in a well-organized manner, an
LSR process, with multiple timely updates, is achievable.

Key messages

What is already known on this subject?

e Living systematic reviews (LSRs) are systematic
reviews that are regularly updated, allowing for
new evidence to be incorporated as it becomes
available.

e LSRs were proposed in 2014, as a method to regu-
larly update reviews where the evidence remains
uncertain, the topic is fast moving, and changes
in the interpretation and certainty of the evidence
may affect policy and healthcare decisions.

e More than half of published LSRs do not publish
an update (1).

What this study adds?

e This paper highlights the need for an organized
preplanned approach to the living systematic re-
view (LSR) process. This is a time intensive, detail
orientated endeavor and so should be embarked
upon with consideration of a range of important
factors, such as justification for the ‘living’
approach, the regularity of search updates, specifi-
cation of triggers for full review updates and the
termination of a living approach, and the methods
through which stakeholders will be regularly
informed of the emerging evidence.

How this study might affect research, practice, or

policy?

e We aim to make the process of carrying out an
LSR transparent by sharing our experience of both
the review process and the dissemination of our
findings to assist other researchers planning to
carry out LSR and increase the proportion of
LSR publishing more than once. We hope this will
help researchers to carry out updates in a timely
fashion, thereby enabling stakeholders to have ac-
cess to the most up-to-date evidence for decision-
making.
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