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PRISMA-LSR Group

Publications of living systematic
reviews (LSRs) are increasing rapidly.
Guidance facilitating transparent,
complete, and accurate reporting of
LSRs is needed. This paper reports the
development of an extension of the
Preferred Reporting Items for
Systematic reviews and Meta-Analyses
(PRISMA) 2020 statement for LSRs
(PRISMA-LSR). The PRISMA-LSR
extension includes the PRISMA-LSR
checklist, the PRISMA-LSR flow
diagram, reporting recommendations
for the LSR status, and an explanation
and elaboration document. This
extension has been developed as an
“add-on” to the PRISMA 2020
statement, meaning it should be used
in addition to the PRISMA 2020
statement. The PRISMA-LSR extension
is expected to benefit authors, editors,
peer reviewers, and users of LSRs
through transparent, complete, and
accurate reporting of LSRs.

Living systematic reviews (LSRs) are attracting
attention from researchers and medical journals.! *
Between 2014 (when the LSR approach first emerged?)
and 2019, the rate of publication of these systematic

SUMMARY POINTS

retired

partial report of their LSR

The PRISMA-LSR checklist includes four new items addressing (L1) living mode
parameters, (L2) changes to the methods, (L3) changes to the results, and (L4)
authors and their roles for each version of the LSR. The checklist also includes
new elements under some of the existing PRISMA 2020 items

After the latest version of an LSR has been published, the LSR status updates
readers on whether the review is ongoing (and whether any new studies have
been identified and are being incorporated) or whether the review has been

Templates are provided for four LSR tailored flow diagrams

The extension has been developed for full reports of LSRs; therefore, authors
and journals need to define which items and elements of the checklist apply to a
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reviews was low; however, since 2019, there has been
a rapid increase. Indeed, the total number of LSRs
published in 2020 and 2021 exceeded the total number
published before 2020.* LSRs are characterised by a
continual search of the literature so that new evidence
can be incorporated soon after it becomes available.?*
These reviews are particularly important when research
is published rapidly and where concomitant policy
decisions are required, such as during the covid-19
pandemic.®®

The Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA) 2020 statement
is intended to facilitate transparent, complete, and
accurate reporting of systematic reviews.”'? The
PRISMA 2020 statement was designed primarily to
provide guidance for systematic reviews of studies
that evaluate the effects of interventions. While the
statement was intended for original, updated, or
living systematic reviews, the developers noted that
there might be additional reporting considerations
that need to be addressed for LSRs.° !* Reporting
considerations particularly relevant for LSRs include
specifying changes between versions to the review
questions (eg, any of the PICO elements—population,
intervention, comparator, outcomes), methods (eg,
eligibility criteria), results (eg, included studies, effect
estimates), and conclusions.

Methodological studies have found variability in
the reporting of some aspects of LSRs (eg, study flow
diagrams'?), and the absence of important information
(eg, whether the LSR has been retired from a living
mode’ ). Another challenge is communicating with
end users about differences between LSR versions;
for example, differences in the list of eligible studies
identified since the publication of the latest version.'®
One of the likely reasons for these reporting issues
is the absence of reporting guidance specific to the
unique issues that arise in LSRs. To address these
gaps, we developed an extension of the PRISMA 2020
statement for LSRs (PRISMA-LSR).

Development of PRISMA-LSR extension

We have reported the methods for developing the
PRISMA-LSR extension.'® In brief, we first established
a nine person executive committee (named authors of
this article; see appendix 1 for details). We followed
the EQUATOR Network’s guidance for developing
health research reporting guidelines'” and registered
the project.”® The Ethics Commission of the Faculty
of Medicine of Cologne University provided ethical
approval for the online survey (described below). We
sought written informed consent from all participants
for taking part in the online survey.
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We conducted four background studies: a
methodological survey of the reporting of flow
diagrams in published LSRs'?; a concept paper on
methodological challenges with covid-19 reviews that
were described as LSRs'; a methodological survey
of published LSRs'%; and a scoping review of the
methodological literature on LSRs.?® Because of time
constraints, we did not complete the planned interview
study to explore authors’ views and experiences with
conducting, reporting, and publishing LSRs.'® Early
in the process, the executive committee discussed and
agreed on the types of information that are specific to
the reporting of LSRs (box 1).>' The discussion was
informed by the findings of the background studies
and members’ experience undertaking LSRs.

The executive committee developed a first draft of
the PRISMA-LSR extension based on the results of the
background studies.'® ' '° 2° The draft followed the
structure of the expanded PRISMA 2020 checklist,
which includes 27 items, with detailed reporting
recommendations for each item (called elements).1°
We did not alter the PRISMA 2020 items, but instead
proposed elements specific to LSRs for most items. The
executive committee nominated people representing
different stakeholder groups (eg, systematic reviewers,
guideline developers, editors, publishers) to form
an international expert panel (PRISMA-LSR Group;
see appendix 1). Of 76 people identified, 67 (88%)
accepted our invitation to participate. Participation
involved attending one of four initial online meetings
(meeting replicated in different time zones) during
March-April 2022 in which the project was introduced,
and following this, completing an online survey
to provide their views on whether the proposed
elements in the draft PRISMA-LSR extension should be
introduced without changes, introduced with changes,
or omitted (appendix 2). Panel members were also able
to provide comments, and to suggest new elements.
The executive committee then met to discuss the
quantitative and qualitative findings from the survey
to decide whether the proposed elements should be
kept the same, reworded or omitted, and whether new
elements should be added. The committee used a 66%
agreement by panel members on a specific element
as a guide to decide on its inclusion. The executive
committee also decided on elements that should be
presented under new items (v elements that should

Box 1: Types of information specific to the reporting of living systematic reviews
(LSRs)*

e Justification for adopting the living mode.

¢ | SR specific methods, referred to as living mode parameters; that is, the preset
frequencies of conducting specific steps of the LSR or any triggers for conducting
those steps soonerthan planned.

® Changes between LSR versions, including changes to the general characteristics
ofthe LSR (eg, authors’ declarations of interests, funding for the LSR), methods,
findings, Preferred Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA) flow diagram, conclusions, and editorial process.

* | SR updating status (refer to glossary of terms; box 2).

be presented under the existing PRISMA 2020 items).
This resulted in a second draft of the PRISMA-LSR
extension. The expert panel provided feedback on the
second draft during a series of seven online meetings
(meeting replicated in different time zones) during
October-November 2022 and by email. Subsequently,
the executive committee considered the feedback and
finalised the extension.

Scope of PRISMA-LSR

Box 2 presents a glossary of terms used in the PRISMA-
LSR statement. The PRISMA-LSR extension was
designed primarily for LSRs that evaluate the effects
of health interventions, irrespective of the design of
the included studies or approach to synthesis, such
as pairwise and network meta-analysis.”* However,
the reporting guidance is also applicable to LSRs
with objectives other than evaluating effects of health
interventions (eg, those evaluating diagnostic test
accuracy,” prognostic factors, or prediction models).
Furthermore, most of the guidance is applicable to
standard updates of any type of systematic review. The
PRISMA-LSR extension primarily provides reporting
guidance for completed LSRs. However, authors
preparing a protocol for an LSR should, in addition
to adhering to the PRISMA for Protocols (PRISMA-P)
2015 statement®* (currently being updated), address
specific PRISMA-LSR items. These are PRISMA-LSR
items 1 (ie, title item), 3-15, and L1 (ie, all introduction
and methods items except item L2, which addresses
changes to the methods). The extension has been
developed for full reports of LSRs. Authors and journals
would need to define which items and elements of the
checklist would apply to a partial report of their LSR,
while referencing previous reports for information
related to the remaining items and elements.

While developing the extension, we identified
issues that are relevant to publishing aspects of LSRs
as opposed to their reporting (eg, indicating whether
the version being accessed by readers is the latest
version of the LSR). We have restricted the checklist
items to those pertinent to reporting, but we address
publishing issues in the explanation and elaboration
document (appendix 3). We did not address the use of
artificial intelligence in PRISMA-LSR because it is not
restricted to LSRs.?® 26

How to use the PRISMA-LSR extension
The PRISMA-LSR extension includes the PRISMA-LSR
checklist (table 1), the PRISMA-LSR flow diagram
(figures S1-S4 presented in appendix 4), reporting
recommendations for the LSR status (box 3), and an
explanation and elaboration document (appendix
3). The PRISMA-LSR checklist and flow diagram are
applicable for each version of the LSR, while the
reporting recommendations for the LSR status can
be used to update readers about the living status of
the review and the status of the evidence in between
published versions (box 2).

Given an LSR is a standard systematic review
with additional features (box 2), reporting of LSRs
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Box 2: Glossary of terms

e Living systematic review (LSR): a systematic review thatis continually updated,
incorporating relevant new evidence as it becomes available.’ This ideally leads to
the regular publication of iterative versions overtime (eg, weekly, monthly, quarterly,
oras needed). Of note, the first LSR version is sometimes referred to as the base
version.

e Living mode parameters: the preset frequencies of conducting specific steps of the
LSR (eg, rerunning the search, updating the analysis, communicating new findings)
orany triggers for conducting those steps.

e Full report of an LSR: a report that includes all the typical sections of a systematic
review report, including introduction, methods, results, and discussion sections.

e Partial report of an LSR: a report that does not include all the typical sections of

a systematic review report; it mightinclude only a description of the changes
between LSR versions and refers readers to a previous version of the review for other
information; it might also include minimalinformation (eg, only an updated forest
plot, a list of newly identified studies, a statement that no new studies have been
found).

e Retirement from the living mode: decision to stop maintaining the review using the
living mode.

e L SR status: information published after the publication of the latest LSR version to
indicate whether that review is ongoing or has been retired (ie, living status of the
review). Ifthe LSR is ongoing, the status could also indicate whether any new studies
have been identified, and whether they are being incorporated into the forthcoming
version (ie, status of the evidence).

should adhere to PRISMA 2020, but with additional
information provided to address the unique LSR
features. Accordingly, we have developed this
extension as an add-on to the PRISMA 2020 statement,
which should be used in addition to the PRISMA 2020
statement, and other relevant PRISMA extensions.
For example, in the case of an LSR that includes a
network meta-analysis, the PRISMA-LSR extension and

PRISMA-NMA extension®’ should be used alongside
the PRISMA 2020 statement.’® '* While the add-on
approach might introduce complexity to the reporting
of systematic reviews, efforts are underway to develop
a web application to facilitate reporting when several
extensions are relevant for the particular review.?®

PRISMA-LSR checklist

Table 1 presents the PRISMA-LSR checklist items
and elements (right side of the table), along with the
PRISMA 2020 checklist items (left side of the table). We
have added four new items and 29 elements specific to
the reporting of LSRs. Table S1 (appendix 5) provides
a more detailed version of table 1 that includes the
expanded PRISMA 2020 checklist (ie, with items and
elements).

The new items (denoted with upper case L) address
reporting recommendations pertaining to (L1) living
mode parameters, (L2) changes to the methods, (L3)
changes to the results, and (L4) authors and their roles
for each version of the LSR.

New elements added to existing PRISMA 2020 items
include the following: identification of the report
as “living” in the title (item 1), versioning (items 1
and 3), justification for using the living mode (item
3), plans for retirement from the living mode (items
2 and 23d), updating collected data and risk of bias
information for a previously included study (items 9
and 11), analytical methods specific to the living mode
(items 13d and 20b), a description of what triggered
the current version (item 16a), illustration of results
of the search and selection processes in the different
versions (item 16a), limitations related to the living
mode (item 23c), changes since the preceding version

Table 1 | Additional items (denoted with upper case L) and elements in PRISMA-LSR checklist compared with PRISMA 2020 checklist
PRISMA-LSR checklist

Section and topic PRISMA 2020 checklist items* Items Elements
Title
Title 1. Identify the report as a systematic review — « |dentify the report as “living” in the titlet
¢ Provide the version number
Abstract
Abstract 2. See PRISMA 2020 for abstracts checklist — ¢ Indicate whether the LSR is being retired from the living

mode after the publication of the current version, if
applicable

Introduction

Rationale 3. Describe the rationale for the review in the context of existing — * Justify the use of the living mode
knowledge — » Cite the preceding version of the LSR, if applicable
Objectives 4. Provide an explicit statement of the objective(s) or question(s) — » Describe and justify any changes since the preceding
the review addresses version to the review’s objective(s) or question(s)
Methods

Living mode parameters —

L1. Specify the
living mode
parameters o

Specify the planned schedule of the search for each source
(eg, at a prespecified interval, following predefined triggers)

Specify the planned schedules for the remaining steps

of the systematic review (eg, at a prespecified interval,
following predefined triggers), if applicable. The remaining
steps include screening, data collection, risk of bias
assessment, analysis, certainty of evidence assessment,
publication

Specify the plan for retirement from the living mode (eg,
based on a prespecified timeline, following predefined
triggers), if there is one. If there is no such plan, indicate so

Eligibility criteria 5. Specify the inclusion and exclusion criteria for the review and how —

studies were grouped for the syntheses

thelbmj | BMJ2024;387:e079183 | doi: 10.1136/bmj-2024-079183
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Table 1 | (Continued)

Section and topic
Information sources

PRISMA 2020 checklist items*

6. Specify all databases, registers, websites, organisations, reference
lists, and other sources searched or consulted to identify studies.
Specify the date when each source was last searched or consulted

PRISMA-LSR checklist

Items Elements

Search strategy

7. Present the full search strategies for all databases, registers and
websites, including any filters and limits used

Selection process

8. Specify the methods used to decide whether a study met the
inclusion criteria of the review, including how many reviewers
screened each record and each report retrieved, whether they
worked independently, and if applicable, details of automation tools

used in the process

Data collection process

9. Specify the methods used to collect data from reports, including
how many reviewers collected data from each report, whether they
worked independently, any processes for obtaining or confirming
data from study investigators, and if applicable, details of
automation tools used in the process

— » Describe whether the review team updated or planned to
update collected data for a previously included study when
relevant

Data items

10a. List and define all outcomes for which data were sought.
Specify whether all results that were compatible with each outcome
domain in each study were sought (eg, for all measures, time points,
analyses), and if not, the methods used to decide which results to

collect

10b. List and define all other variables for which data were sought
(eg, participant and intervention characteristics, funding sources).
Describe any assumptions made about any missing or unclear

information

Study risk of bias
assessment

11. Specify the methods used to assess risk of bias in the included
studies, including details of the tool(s) used, how many reviewers
assessed each study and whether they worked independently, and if
applicable, details of automation tools used in the process

— ¢ Describe whether the review team updated or planned to
update risk of bias information for a previously included
study when relevant

Effect measures

12. Specify for each outcome the effect measure(s) (eg, risk ratio,
mean difference) used in the synthesis or presentation of results

Synthesis methods

13a. Describe the processes used to decide which studies were
eligible for each synthesis (eg, tabulating the study intervention
characteristics and comparing against the planned groups for each

synthesis—item 5)

13b. Describe any methods required to prepare the data for
presentation or synthesis, such as handling of missing summary
statistics, or data conversions

13c. Describe any methods used to tabulate or visually display
results of individual studies and syntheses

13d. Describe any methods used to synthesise results and provide a
rationale for the choice(s). If meta-analysis was performed, describe
the model(s), method(s) to identify the presence and extent of
statistical heterogeneity, and software package(s) used

¢ Report any analytical methods applied specifically because
of the living mode

13e. Describe any methods used to explore possible causes of
heterogeneity among study results (eg, subgroup analysis, meta-

regression)

13f. Describe any sensitivity analyses conducted to assess
robustness of the synthesised results

Reporting bias
assessment

14. Describe any methods used to assess risk of bias due to missing
results in a synthesis (arising from reporting biases)

Certainty assessment

15. Describe any methods used to assess certainty (or confidence)
in the body of evidence for an outcome

Changes to the methods

L2. Describe e Describe and justify any changes since the preceding
changes to the version to the methods (items L1, 5-15)

methods « |fthere are no changes to the methods, indicate so

 Indicate whether the changes to the methods were applied
to previously included studies

Results

Study selection

16a. Describe the results of the search and selection process, from
the number of records identified in the search to the number of
studies included in the review, ideally using a flow diagram

- * Describe what triggered the current version, if applicable

¢ |deally, use a flow diagram to illustrate the results of the
search and selection processes in the different versions of
the review using one of the LSR tailored flow diagrams

16b. Cite studies that might appear to meet the inclusion criteria,
but which were excluded, and explain why they were excluded

Study characteristics

17. Cite each included study and present its characteristics

Risk of bias in studies

18. Present assessments of risk of bias for each included study

Results of individual
studies

19. For all outcomes, present, for each study: (a) summary statistics
for each group (if appropriate) and (b) an effect estimate and
its precision (eg, confidence or credible interval), ideally using

structured tables or plots

doi: 10.1136/bmj-2024-079183 | BMJ 2024;387:e079183 | thebmyj
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Table 1 | (Continued)

Section and topic PRISMA 2020 checklist items*

Results of syntheses 20a. For each synthesis, briefly summarise the characteristics and
risk of bias among contributing studies

PRISMA-LSR checklist

Items

Elements

20b. Present results of all statistical syntheses conducted. If meta-
analysis was done, present for each the summary estimate and

its precision (eg, confidence or credible interval) and measures of
statistical heterogeneity. If comparing groups, describe the direction
of the effect

* Report results of any analytical methods applied specifically
because of the living mode

20c. Present results of all investigations of possible causes of
heterogeneity among study results

20d. Present results of all sensitivity analyses conducted to assess
the robustness of the synthesised results

Reporting biases 21. Present assessments of risk of bias due to missing results — —
(arising from reporting biases) for each synthesis assessed
Certainty of evidence 22. Present assessments of certainty (or confidence) in the body of — —

evidence for each outcome assessed

Changes to the results —

L3. Describe * Indicate the studies that were included since the preceding
changes to the version (related to PRISMA 2020 item 17)

results e Describe and justify the changes since the preceding
version in the eligibility status of any study (ie, excluding a
previously included study, including a previously excluded
study; related to PRISMA 2020 item 16)
¢ Describe any other consequential changes since the
preceding version to the results
« |fthere are no changes to the results, indicate so
Discussion
Discussion 23a. Provide a general interpretation of the results in the context of — —
other evidence
23b. Discuss any limitations of the evidence included in the review  — =
23c. Discuss any limitations of the review processes used — * Discuss any limitations related to the living mode
23d. Discuss implications of the results for practice, policy, and — » Describe any changes since the preceding version to the
future research implications of the results for practice, policy, and future
research
» Describe and justify any planned changes to review
methods in upcoming review versions
¢ Indicate and justify whether the LSR is being retired from
the living mode following the publication of the current
version, if applicable
Other information
Registration and protocol 24a. Provide registration information for the review, including — —
register name and registration number, or state that the review was
not registered
24b. Indicate where the review protocol can be accessed, or state — —
that a protocol was not prepared
24c¢. Describe and explain any amendments to information provided — —
at registration or in the protocolf
Support 25. Describe sources of financial or non-financial support for the — ¢ Describe the sources of financial or non-financial support
review, and the role of the funders or sponsors in the review and the roles of funders or sponsors in each of the versions
of the LSR
Competing interests 26. Declare any competing interests of review authors - ¢ Describe the competing interests of review authors and
how they were managed for each of the versions of the LSR
Availability of data, code  27. Report which of the following are publicly available and where * Describe any changes since the preceding version to the
and other materials they can be found: template data collection forms; data extracted accessibility of data, code and materials
from included studies; data used for all analyses; analytic code; any
other materials used in the review
Authors and their roles — L4. Provide —
for each version of the the list of
LSR authors and
their roles for

each version

of the LSR

PRISMA-LSR=Preferred Reporting Items for Systematic reviews and Meta-Analyses 2020 statement for Living Systematic Reviews.
*Elements of the PRISMA 2020 checklist are not listed here. However, they should also be reported if applicable.
tWhile PRISMA 2020 item 1 included an additional (ie, non-essential) element to report whether “the review is a continually updated (‘living’) systematic review,” in PRISMA-LSR, this is an

essential element.
$ltem 24c of the PRISMA 2020 checklist is replaced by item L2 of the PRISMA-LSR checklist.

to the implications of the results (item 23d), planned
changes to review methods in upcoming versions
(item 23d), and changes since the preceding version to
sources of support (item 25), competing interests (item

thebmj | BMJ2024;387:e079183 | doi: 10.1136/bmj-2024-079183

26), and accessibility of data, code, and materials
(item 27).

Reporting recommendations pertaining to changes
to the methods and results have been consolidated
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Box 3: Reporting recommendations for living systematic review (LSR) status

e Indicate whetherthe LSRis ongoing or being retired.
e |fthe LSRis being retired, provide reason(s).
e [fthe LSRis ongoing, indicate plans for the forthcoming version (including expected

date of publication).

e [fthe LSRis ongoing, provide a list of studies identified as eligible since the
publication of the latest version, and whether they are being incorporated into the

forthcoming version.

e Provide the date the status was last updated.
¢ Indicate the date of the last search if run after publication of the previous version.

under items L2 and L3, respectively. However, this
checklist structure should not be seen as prescriptive
for where this information is reported. Authors might
choose to report changes within the relevant section of
the report (eg, changes to the statistical methods could
be reported under the synthesis methods items (items
13a-f) instead of under item L2). Furthermore, we do
not prescribe how authors report the changes (eg, by
text, tabulation, or figures).

PRISMA-LSR flow diagram

An important aspect of reporting in systematic reviews
is the provision of a flow diagram that depicts the
results of the search and selection processes. Four
LSR tailored flow diagrams have been proposed®:
presenting the search results of the different
versions separately (ie, first version and each update
separately); presenting the search results for the
different versions combined (ie, including first version
and all update versions); presenting the search results
for the first version separately and the results of all
update versions combined; and presenting the results
of the latest update version separately and the results
of all previous versions (including the first version)
combined.'® While the first approach provides the most
granular information, it is also the most cumbersome
approach, and so might not be suitable as the number of
updates increases. In this circumstance, authors might
opt for one of the other approaches. We have developed
an R package (https://github.com/nealhaddaway/
livingPRISMAflow) and web based ShinyApp (https://
estech.shinyapps.io/livingprismaflow) to  create
PRISMA 2020 flow diagrams for each of the four LSR
tailored flow diagram approaches described above.?’
Word templates for these flow diagrams are also
provided in appendix 4.

Reporting recommendations for LSR status

After the latest version of an LSR has been published,
the LSR status updates readers on whether the
review is ongoing (and whether any new studies have
been identified and are being incorporated) or has
been retired (box 2). Box 3 provides the reporting
recommendations for the LSR status, and is intended
to be used after the latest publication of an LSR
version (ie, between review reports). When the journal
publishing the different versions of the LSR does
not publish the LSR status, authors might publish it

elsewhere (eg, on a web page). Examples for the LSR
status are presented in the explanation and elaboration
document (appendix 3).

Explanation and elaboration

In addition to the PRISMA-LSR checklist, an explana-
tion and elaboration document is provided which
gives an explanation (rationale and any supporting
literature) for including all the items and elements
(appendix 3). Furthermore, for each item and element,
we provide examples of complete reporting.

The following sections provide the explanation and
elaboration for the four new items of the PRISMA-LSR
checklist: (L1) living mode parameters, (L2) changes
to the methods, (L3) changes to the results, and (L4)
authors and their roles for each version of the LSR.

PRISMA-LSR item L1: specify the living mode
parameters

Living mode parameters can be placed in a box to make
them more prominent. Box 2 gives a definition of the
term “living mode parameters.”

PRISMA-LSR element (item L1)

Specify the planned schedule of the search for each
source (eg, at a prespecified interval, following
predefined triggers).

Explanation:

LSRs are characterised by frequent updates to the
literature search, which can be done following different
schedules®® (eg, fixed interval schedule, following
predefined triggers). Predefined triggers could include
LSR authors becoming aware of the publication of
an eligible study (eg, through communication with
colleagues or a press release). Examples of schedules
also include automatic alerts and monitoring study
registers. A methodological survey of 76 LSRs found
that 33 (43%) reported a fixed interval schedule for
updating; the median and interquartile range of the
planned period of update being 3 months and 1-4.5
months.'* Most covid-19 related LSRs considered by a
concept paper addressing methodological challenges
for LSRs ran their search weekly or monthly.'® The
planned schedule of the search is important to report
so that users can assess the adequacy of the search
update approach and understand how frequently the
review will be updated. The planned schedule could be
based on a specific rationale or simply on convenience.

Example:

“An automated search is run every day, with results
deduplicated and imported into Research Electronic
Data Capture.”*

PRISMA-LSR element (item L1)

Specify the planned schedules for the remaining steps
of the systematic review (eg, at a prespecified interval,
following predefined triggers), if applicable. The
remaining steps include screening, data collection,

doi: 10.1136/bmj-2024-079183 | BMJ 2024;387:e079183 | thebmyj

‘saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq paloalold
"1sanb Aq G20z Ae|N 9z U0 Jwod wg Mmmy/:sdNY WOl papeo|umoq #20zZ J8qWaAON 6T U0 €8T6.0-7202-IWA/9ETT 0T Se paysiignd 1s.1 (NG


https://github.com/nealhaddaway/livingPRISMAflow
https://github.com/nealhaddaway/livingPRISMAflow
https://estech.shinyapps.io/livingprismaflow
https://estech.shinyapps.io/livingprismaflow
https://www.bmj.com/

risk of bias assessment, analysis, certainty of evidence
assessment, and publication.

Explanation:

The planned schedules for the remaining steps of the
systematic review could be the same as those of the
search, or different. For example, a scoping review of
the methodological literature and guidance on how
to conduct, report, publish, and appraise the quality
of LSRs found that the frequency for data abstraction
could be determined by the continuous search (trigger
dependent); immediately after study identification; or
once new evidence has been identified for inclusion.
Similarly, for quality and risk of bias assessment,
updating could be regular, at a defined time interval,
or occur once new evidence has been identified for
inclusion. For data synthesis, updating could occur
immediately after new study inclusion; on a continuous
basis; or once new evidence has been identified for
inclusion. Only one paper identified by that scoping
review reported on the frequency of certainty of evidence
assessment, which was after regular updating.*
Details about the planned schedules for the different
steps of the systematic review are important to report
so that users can assess the adequacy of methods and
understand how frequently the review will be updated.
The planned schedule could be based on a specific
rationale or simply on convenience. Authors might
decide to prioritise certain outcomes or to update some
comparisons more frequently than others. In that case,
they could report on the different updating frequencies.

Example:
“Our aim is to update the synthesis at least once every
week. For this purpose, we will search for, screen
and extract data every day. The updated synthesis
will be reported online at least once every week. In
addition, we will update this Cochrane Review at least
once every six months, or as soon as the certainty
of evidence (assessed with the GRADE [Grading of
Recommendations Assessment, Development and
Evaluation] methodology) changes. We will wait until
the accumulating evidence changes one or more of the
following aspects of the review, before incorporating it
and re-publishing the Cochrane Review:
¢ the findings of one or more critical outcomes;
¢ the credibility (eg, GRADE rating) of one or more
critical outcomes;
e new settings, population, interventions,
comparisons or outcomes studied; or
e new serious adverse events.”>?

PRISMA-LSR element (item L1)

Specify the plan for retirement from the living mode
(eg, based on a prespecified timeline, following
predefined triggers), if there is one. If there is no such
plan, indicate so.

Explanation:
When applicable, specifying plans for retiring the
LSR from the living mode is important so that users
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can assess the adequacy of the plan and understand
when updates are not to be expected anymore. This
element recommends reporting the general plan for
retirement from the living mode (box 2), while the
third PRISMA-LSR element of item 23d recommends
reporting the reason for retiring the LSR in question.
Murad and colleagues proposed a number of triggers
that might lead to an LSR being retired. These include
when the evidence becomes conclusive, which can
be determined based on certainty of the evidence
or statistical methods; when the topic becomes less
relevant to stakeholders; when new studies are not
expected to be published; when required resources
become unavailable®’; however, other triggers might
also be possible.

Examples:

e “We plan to update our literature search ... every 2
months through December 2021 ...”3*

e “Each year, we will consider the necessity for the
review to be aliving systematic review by assessing
ongoing relevance of the question to decision-
makers and by determining whether uncertainty
is ongoing in the evidence and whether further
relevant research is likely.”*®

PRISMA-LSR item L2: Describe changes to the
methods

This item replaces the third and fourth elements of
item 10a, and item 24c of the PRISMA 2020 checKklist.

PRISMA-LSR element (item L2)
Describe and justify any changes since the preceding
version to the methods (items L1, 5-15).

Explanation:
The methods of an LSR might change across versions.
Reasons for change could relate to the LSR question
(eg, evolving understanding of the condition being
studied) or to the LSR processes (eg, emergence of
new tools). Such changes are important to report and
justify. It might be too cumbersome for readers, and
burdensome for authors, to report both changes since
the preceding version and (cumulative) changes since
the publication of the protocol; therefore, the extension
recommends the former. LSR authors could, in addition,
report on changes since the protocol. If authors decide
to consolidate the changes to the methods in a section
of the LSR, they would indicate in the PRISMA-LSR
checklist the page(s) where the consolidated section is
included. If authors decide to report changes within the
relevant section of the LSR report, they would indicate
in the PRISMA-LSR checklist the page(s) where the
relevant methods subsections are included.
Examples of changes to the methods that could arise
(identified by the expert panel) include the following:
¢ Relating to PRISMA 2020 item 5: Authors should
always rely on the best available evidence, which
will likely evolve and change rapidly over time."
Therefore, eligibility criteria (eg, in terms of study
design, types of publication) might change over

‘saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq paloalold
"1sanb Aq G20z Ae|N 9z U0 Jwod wg Mmmy/:sdNY WOl papeo|umoq #20zZ J8qWaAON 6T U0 €8T6.0-7202-IWA/9ETT 0T Se paysiignd 1s.1 (NG


https://www.bmj.com/

the course of the LSR. For example, for some
covid-19 related LSRs, authors initially included
non-randomised studies, but later excluded these
studies and included clinical trials.*

Relating to PRISMA 2020 item 6: Databases
might be discontinued or no longer be accessible,
and new information sources could be added.
A challenge reported for reviews conducted
during the covid-19 pandemic was the dynamic
nature of electronic databases.'” For example,
the Centers for Disease Control and Prevention
covid-19 Research Articles Downloadable
Database, an early and comprehensive source of
preprint articles, was discontinued in mid-2020,
but was later completely covered by the World
Health Organization covid-19 Global literature
on coronavirus disease database.'” Refer to
PRISMA-S for reporting on the search process.>
Relating to PRISMA 2020 item 7: As understanding
of the condition being studied and the evidence
evolves, relevant terms, keywords, or database filters
might change. According to the 2019 Cochrane
guidance for LSRs, the search strategies need to be
updated.>® We have kept it flexible for the authors
to choose where to report the changes to the search
strategies (eg, in the main text, in the appendix). The
PRISMA 2020 checklist requires the reporting of the
search strategy; that is, the latest search strategy
(possibly modified from the preceding version) will
be reported. The PRISMA-LSR extension requires
the reporting of any modifications and their
justifications. Previous versions of the search will
be included in previous versions of the LSR and
the readers can refer to these. The second PRISMA-
LSR element of item 3 would facilitate the access of
readers to the earlier version of the search strategy.
For the search strategy, consider reporting only on
“important” changes. Examples include use of a
new search filter and removing a search block to
increase sensitivity. Refer to PRISMA-S for reporting
on the search strategies.>®

Relating to PRISMA 2020 item 8: To enhance
efficiency during the course of the LSR, authors
might apply changes to their screening process.
Changes to this item include changes to any aspect
of the screening process, such as application of
the machine learning/automation tool or the use
of crowdsourcing.

Relating to PRISMA 2020 item 9: To enhance
efficiency during the course of the LSR, authors
might apply changes to their data abstraction
process. Changes to this item include changes to
any aspect of the data abstraction process, such as
application of the machine learning/automation
tool or the use of crowdsourcing.

Relating to PRISMA 2020 item 10: New outcomes
might be added in subsequent versions of an LSR
with emerging information about new outcomes
(eg, covid vaccines and vaccine induced immune
thrombotic thrombocytopenia). Changes in
outcomes include the measurement of an outcome

RESEARCH METHODS AND REPORTING

at a new follow-up time point, and modification of
a core outcome set. Authors might cease to update
the analyses for a specific outcome in the living
mode.

Relating to PRISMA 2020 item 11: As eligibility
by study design might change during the course
of the LSR, authors should report on changes
in the risk of bias assessment tool(s) used. To
enhance efficiency during the course of the LSR,
authors might apply changes to their risk of bias
assessment process. Changes to the latter include
changes in application of the machine learning/
automation tool or the use of crowdsourcing.
Relating to PRISMA 2020 item 12: Effect measures
might be added or changed (eg, relative risk to
hazard ratio); for example, when new studies
become available. Changes to this item also
include a change in thresholds used to interpret
the size of effect.

Relating to PRISMA 2020 item 13: As the evidence
evolves, authors might decide to plan for new
analyses.

Relating to PRISMA 2020 item 15: As the evidence
evolves, authors might decide to change the list of
comparisons and outcomes subject to certainty
assessment.

Examples:

Example relating to PRISMA-LSR item L1: “Since
August 2021, we have run the searches monthly
instead of weekly.”>’

Example relating to PRISMA 2020 item 5: “We
amended eligibility criteria after the third version
of the review (reference) in 2 ways. First, we
excluded studies that only reported the proportion
of presymptomatic SARS-CoV-2 because the
settings and methods of these studies were very
different and their results were too heterogeneous
to summarise (reference) ...”>8

Example relating to PRISMA 2020 item 6: “We
stopped searching the Chinese databases on 20
February 2021 because they had not provided
studies that meaningfully altered the evidence for
any intervention.”*’

Example relating to PRISMA 2020 item 7: “At
the beginning of 2021, new MeSH or EMTREE
terms were inserted in Medline and Embase, so
the whole search strategies were revised and
new search terms like IGY-110 or GIGA-2050 or
GC5131 or 5131A or INOSARS were added.””’
Example relating to PRISMA 2020 item 8:
“Due to the increased volume of published and
preprint articles, we used artificial intelligence
text analysis from 25 May 2020 and onwards to
conduct an initial classification of documents,
based on their title and abstract information, for
relevant and irrelevant documents.”*°

Example relating to PRISMA 2020 item 9: “We
had planned to extract data using a standardised
data extraction form developed in Covidence.
However, we could not adapt the standardised
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form to our needs. Therefore we generated a
customised data extraction form in Microsoft
Excel (Microsoft Corporation 2018).”3”

e Example relating to PRISMA 2020 item 10: “We
renamed the outcome ‘time to discharge from
hospital’ to ‘Duration of hospitalisation, or time
to discharge from hospital’ to clarify that we are
interested in both, continuous and time-to-event
data.”’

e Example relating to PRISMA 2020 item 11: “After
the third version of the review (reference), we
developed a new tool to assess the risk of bias
because the study designs of included studies
have changed.”?®

e Example relating to PRISMA 2020 item 13: “We
had added subgroup analyses for the following
characteristics in this update of the review.

Duration since symptom onset

Level of antibody titre in donors

Level of antibody titre in recipients at baseline

SARS-CoV-2 variants

Considering the currently available evidence,

we decided to add these subgroups, because

their role in the effectiveness of convalescent
plasma is currently being discussed and needs
to be further investigated.”>’

e Example relating to PRISMA 2020 item 14: “In
case of missing data, we conducted an available-
case analysis” (under differences between fourth
and current published review version).”*”

e Example relating to PRISMA 2020 item 15:
“At protocol stage, we had planned to assess
the certainty in the evidence for our primary
outcomes (all-cause mortality at hospital
discharge and time to death) only. However, as
none of the included studies reported any deaths
during their study periods, we decided to assess
the certainty in the evidence also for prioritised
secondary outcomes (clinical improvement,
grades 3 and 4 adverse events, and serious
adverse events) to increase the informative value
on effectiveness and safety of convalescent
plasma therapy.”>’

O O O O O

PRISMA-LSR element (item L2)
If there are no changes to the methods, indicate so.

Explanation:

Providing a general statement about the absence of any
changes to the methods, or reporting that particular
methods did not change, indicates to returning readers
that they might not need to reread the particular
methods section.

Example:
“Tools to assess risk of bias and estimate certainty of
evidence (COE) were unchanged.”*!

PRISMA-LSR element (item L2)
Indicate whether the changes to the methods were
applied to previously included studies.
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Explanation:

It is possible for changes to the methods of an LSR
to be consequential on previously included studies.
Therefore, authors should indicate whether the
changes to the methods were applied to previously
included studies (eg, repeating risk of bias assessment
for a previously included study based on the use of a
new risk of bias assessment tool). When changes were
not applied to previously included studies, this should
be reported.

Example:
No examples found.

PRISMA-LSR item L3: Describe changes to the
results

In general, highlighting changes to the results is
particularly helpful for returning readers. Examples of
what can cause changes to the results are the inclusion
of new studies, changes related to the already included
studies (eg, retraction of a study, obtaining new
information from study authors), or changes in the
LSR methods (eg, use of a new risk of bias tool). When
the reason for changes to the results is not obvious, it
is important to describe the reason for the changes. It
might be too cumbersome for readers, and burdensome
for authors, to report both changes since the preceding
version and (cumulative) changes since the publication
of the protocol; therefore, the extension recommends
the former. LSR authors could, in addition, report
on changes since the protocol. If authors decide to
consolidate the changes to the results in a section of the
LSR, they would indicate in the PRISMA-LSR checklist
the page(s) where the consolidated section is included.
If authors decide to report changes within the relevant
section of the LSR report, they would indicate in the
PRISMA-LSR checklist the page(s) where the relevant
results subsections are included.

PRISMA-LSR element (item L3)
Indicate the studies that were included since the
preceding version (related to PRISMA 2020 item 17).

Explanation:

Indicating the studies that were included since the
preceding version should be reported. Highlighting
these studies might decrease the burden for returning
readers. This element applies to both studies and
reports of studies.

Example:

“We included one study for outpatients and one study
for inpatients in our qualitative synthesis. One study
was in the original review (reference), and one study
from this update (reference).”*?

PRISMA-LSR element (item L3)

Describe and justify the changes since the preceding
version in the eligibility status of any study (ie, excluding
a previously included study, including a previously
excluded study; related to PRISMA 2020 item 16).
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Explanation:

It is important for readers to be aware of any changes
to the eligibility status of studies and the reasons
for the changes. The justification could be related
to a change in LSR methods (eg, eligibility), or to
obtaining new information from newly available
reports (including withdrawal or retraction of a study,
expression of concerns) or from personal contact with
authors. Newly available reports refer to peer reviewed
publications, preprints, grey literature, a web page,
etc. The status of studies labelled as “ongoing” and
“awaiting classification” in the preceding LSR version
should be updated, if applicable.

Example:

“Since the first iteration, one trial addressing
ivermectin and showing large positive effects was
retracted. The living nature of our systematic review
and network meta-analysis enables the exclusion of
retracted data from this second iteration and between
subsequent iterations if needed.”*?

PRISMA-LSR element (item L3)
Describe any other consequential changes since the
preceding version to the results.

Explanation:
Reporting consequential changes to the results is
recommended. These changes include those that are
likely to impact the interpretation of the effect size
(eg, small to moderate effect size), and the certainty
assessment. LSR authors could, in addition, report on
any changes to the results.
Examples of changes to the results that could arise
(identified by the expert panel) include the following:
¢ Relating to PRISMA 2020 item 17: Characteristics
of a previously included study might be subject
to change based on newly available reports,
including errata. Newly available reports refer
to peer reviewed publications, preprints, grey
literature, a web page, etc. A specific example
is platform trials (ie, “trials that study multiple
targeted therapies in the context of a single
disease in a perpetual manner, with therapies
allowed to enter or leave the platform on the basis
of a decision algorithm”**), which might include
new interventions between review updates, or
might conduct a nested study within a different
original study design. In these cases, authors
would report on a change in study design or study
intervention. Updating the primary references of
already included studies is another example of a
change worth documenting.
¢ Relating to PRISMA 2020 items 18 and 21:
Consequential changes could be related to a
change in the risk of bias tool used by the authors
to obtain new information from newly available
reports (eg, checking whether data previously
abstracted from a preprint have changed in the
peer reviewed paper, abstracting new data) or from
personal contact with authors. Newly available

RESEARCH METHODS AND REPORTING

reports refer to peer reviewed publications,
preprints, grey literature, a web page, etc.

e Relating to PRISMA 2020 item 20b: Indicate
which outcomes have results of statistical
syntheses available for the first time. This includes
a measurement of an outcome at a new follow-up
time point. Indicate syntheses that have been
removed since the preceding version.

¢ Relating to PRISMA 2020 item 20c: Indicate
outcomes for which investigations of possible
causes of heterogeneity have results available for
the first time. Indicate investigations of possible
causes of heterogeneity that have been removed
since the preceding version.

e Relating to PRISMA 2020 item 20d: Indicate
outcomes for which results of sensitivity analyses
are available for the first time. Indicate sensitivity
analyses that have been removed since the
preceding version.

e Relating to PRISMA 2020 item 22: Change in
certainty of evidence should be reported when
applicable for each outcome. Refer to detailed
GRADE guidance for explanatory footnotes to
support changes in the GRADE certainty in the
evidence judgments.*®

Examples:

¢ Example relating to PRISMA 2020 item 17:
“Twelve preprints were subsequently published
after peer review. The supplementary data present
the differences between study preprint and peer
reviewed publications.”*

e Example relating to PRISMA 2020 item 18:
“Published reports of 3 studies previously available
as preprints became available (references),
enabling more thorough assessment for risk of bias.
The risk of bias is now determined to be serious for
Yu and colleagues’ study, remains high for Tang
and colleagues’ study, and changed from moderate
to serious for Mahévas and colleagues’ study.””’

e Example relating to PRISMA 2020 item 20b:
“Figure 16 displays the pooled sensitivity and
specificity estimates with 95% confidence
intervals from all four versions of this review (ie,
Salameh 2020a published in September 2020,
Islam 2020 published in November 2020, Islam
2021 published in March 2021, and this current
version). The sensitivity estimates of chest CT
appear to be similar across McInnes 2020, Islam
2020, Islam 2021 and this current version, while
the specificity estimates of chest CT appear to
increase from Salameh 2020a to Islam 2021, and
then remain similar between version 3 and the
current version.”*°

e Example relating to PRISMA 2020 item 20c:
“The correction of analysis 17.2 changed the
conclusion for the subgroup analysis age of
participants, as the test for subgroup differences
was not significant anymore.”’

e Example relating to PRISMA 2020 item 22: “The
newly included randomized -controlled trials
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strengthen previous findings on the benefit
of remdesivir on the proportion of patients
receiving ventilation or extracorporeal membrane
oxygenation at follow-up but decreases the
strength of previous findings on the reduction of
serious adverse events with remdesivir.”*!

PRISMA-LSR element (item L3)
If there are no changes to the results, indicate so.

Explanation:

Providing a general statement about the absence of
any changes to the results, or indicating that particular
results did not change, indicates to returning readers
that they might not need to reread the particular
results section.

Example:

“Overall, the addition of the new studies and the
retraction of 1 prior study does not change the findings
or certainty of evidence ratings we reported in the
original review.”*®

PRISMA-LSR item L4: Provide the list of authors and
their roles for each version of the LSR

Explanation:

It is possible that the relative contributions of authors
will vary across versions of an LSR, and that the
author team will change across versions.*° Indeed, in a
mixed methods evaluation with participants involved
in Cochrane and non-Cochrane LSRs, participants
discussed authorship issues as a complexity in
the production of LSRs. Participants mentioned
that the first versions of the reviews have a large
authorship team while the subsequent versions with
smaller changes required a much smaller team. The
opportunity for contribution is further restricted by
the speed of the updates. This led the author teams to
question when people should come off the author list,
and to request more guidance around this issue.* This
element highlights that LSRs should list all authors
and their roles at any time, acknowledging authors
of previous versions who may not be authors of the
current version. This element could be reported in
the format of a table, with information for different
versions displayed in different rows. Authors could
have their competing interests listed in the same table.
Refer to the CrediT (Contributor Roles Taxonomy)
system for reporting on author roles.*°

Example:
“The list of authors has changed between the protocol
and the first review version, and has also changed with
each update version. Changes to the author list since
the protocol to the current review version are outlined
below.”*°

Discussion

LSRs have been proposed as an innovative approach
in the evidence synthesis field to enable frequent and
rapid incorporation of evidence. The publication rate of
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LSRs has increased considerably in recent years.” The
PRISMA-LSR extension aims to facilitate transparent,
complete, and accurate reporting of LSRs.

There are several strengths of our approach
to developing an extension of the PRISMA 2020
statement for living systematic reviews (PRISMA-
LSR). We followed the EQUATOR Network’s guidance.
The membership of the executive committee as
well as the expert panel represented a diversity of
backgrounds and expertise. One limitation is that we
were not able to recruit consumers to be part of this
study; we plan to do so in future updates. Also, owing
to resource limitations, we had to conduct the expert
panel meetings online (as opposed to in person), and
because of differences in time zones, we could not
identify a common time for all the panellists to join a
single session.

The extension benefits from the concept of using the
add-on approach, which would facilitate the reporting
of a systematic review for which several PRISMA
extensions apply (eg, a rapid LSR with network meta-
analysis), minimising the time and efforts of reviewers.
It would be ideal to have a PRISMA web application
where the systematic reviewer can check off features
of the review (eg, rapid, living, and network meta-
analysis) to obtain an integrated reporting checklist.?®
Nonetheless, the efficiency of such integrated checklists
and their effectiveness at improving reporting would
need to be tested.

Also, we have allowed for flexibility in how authors
implement the reporting guidance, in terms of what to
report in a partial report, how to report the changes
(eg, tabular versus changes tracked), whether to
consolidate the changes or report them within the
relevant section of the report, the version of the
PRISMA-LSR flow diagram to use, and accounting for
new LSR conduct methods and publication models
and technology that are likely to emerge.

We acknowledge that LSRs face major challenges
beyond adequate reporting, including the vast
workload needed to maintain an LSR,” ** as well as
the publication platforms not being fit for purpose.
Implementation of this extension would be facilitated
by dynamic publication platforms. Such platforms
could allow for the automated and easy transfer of
text when authors are writing a newer version of the
LSR. Furthermore, they could ensure easy access to the
most recent version of the LSR, earlier versions, and
track changes between versions. This approach could
reduce the workload for LSR authors and the editorial
team, and facilitate accessibility to the needed
information for new and returning readers. Although
such publication platforms are not yet available, some
of their features are currently being used. For example,
Cochrane’s “what’s new” section and F1000Research’s
“update box” enable the reporting of changes in a
reader friendly manner.>! > In the meantime, it is key
that LSR authors report important information in the
best way possible, which might involve more than one
publication venue (eg, reporting versions of the review
on a study webpage).

1
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More research is needed to inform best reporting
practices for LSRs and how they could facilitate the
use of their findings to impact practice. For example,
it would be worthwhile to conduct focus groups or
interviews with authors, peer reviewers, publishers,
and end users to determine the most acceptable
formats to relay changes to the readers, what should be
included in a partial report of an LSR, or which PRISMA
flow diagram for LSRs is most preferred. Some of this
research could be done as “study within a review”
(SWAR).”> We plan to monitor for emerging evidence
relevant to this reporting guidance for a future update.
In addition, many aspects of LSR publishing that were
identified through our work on this extension (eg,
inclusion of a stable link to access the LSR protocol,
linkage to the latest version of the LSR) should be
explored further.

We have posted this extension on the PRISMA
statement website (http://www.prisma-statement.
org). We encourage readers and users to submit any
comments or feedback by contacting the corresponding
author. Finally, we welcome efforts to translate
the PRISMA-LSR extension to other languages. We
encourage journal editors and publishers to endorse
the extension in addition to the PRISMA 2020
statement and include it in journals’ “Instructions to
authors.”

Conclusion

We hope that implementing the PRISMA-LSR reporting
guidance will lead to more transparent, complete, and
accurate accounts of LSRs. The extension is expected
to benefit authors, editors, and peer reviewers of
LSRs, and different users of LSRs, including guideline
developers, policy makers, healthcare providers,
patients, and other stakeholders by providing the
necessary synthesised evidence to underpin healthcare
decisions.
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