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Pragmatic and open science-based solution to a
current problem in the reporting of living

systematic reviews

Maria-Inti Metzendorf

Abstract

Living systematic reviews (LSRs) are an
increasingly common approach to keeping
reviews up to date, in which new relevant studies
are incorporated as they become available, so
as to inform healthcare policy and practice in a
timely manner. While journal publishers have
been exploring the publication of LSRs using
different updating and publishing approaches,
readers cannot currently assess if the evidence
underpinning a published LSR is up to date, as
neither the search details, the selection process,
nor the list of identified studies is made available
between the publication of updates. We describe
a new method to transparently report the living
evidence surveillance process that occurs between
published LSR versions. We use the example
of the living Cochrane Review on nirmatrelvir
combined with ritonavir (Paxlovid) for preventing
and treating COVID-19 to illustrate how this can
work in practice. We created a publicly accessible
spreadsheet on the Open Science Framework
platform, linking to the living Cochrane Review,
that details the search and study selection process,
enabling readers to track the progress of eligible
ongoing or completed studies. Further automation
of the evidence surveillance process should be
explored.

Introduction

Living systematic reviews (LSRs), in which new
studies are continually incorporated as they
become available, represent a new approach to
keeping reviews up to date and have become
increasingly common in recent years.'” Because
the underpinning evidence is continually being
updated, LSRs can inform healthcare policy and
practice in a timely manner—a situation clearly
suited to the COVID-19 pandemic when the
evidence base is changing rapidly.*

Since 2015 Cochrane and other journal
publishers have been exploring the publication
of LSRs using different updating and publishing
approaches.” Having been involved in the produc-
tion of several LSRs on COVID-19 for Cochrane, we
used an approach adopted by many other author
teams, which consists of running searches and
screening results on a regular basis and publishing
an updated version of the review as new evidence
is identified.® ” However, details of the ongoing
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WHAT IS ALREADY KNOWN ON THIS
TOPIC

= Readers of living systematic reviews
(LSRs) cannot currently assess if the
evidence underpinning a published
LSR is up to date, as information on
the evidence surveillance process is
not available between updates.

WHAT THIS STUDY ADDS

= The living Cochrane Review on
‘Nirmatrelvir combined with ritonavir
for preventing and treating COVID-
19’ is the first LSR published as a
standard journal publication that
makes information on the evidence
surveillance process available on a
monthly basis in-between published
updates. By using a publicly
accessible, continually updated data
file on Open Science Framework
that documents the study selection
process following each update search,
it addresses a major limitation in the
current reporting of LSRs.

HOW THIS STUDY MIGHT AFFECT
RESEARCH, PRACTICE OR POLICY

= LSR teams that decide to adopt our
open science-based approach of
reporting the new underpinning
evidence of an LSR in the form of
a publicly accessible data file can
increase transparency, improve
reliability and timeliness, and thus
the value for readers, especially
in an emerging evidence scenario.
Possibilities for automation of the
evidence surveillance process should

be explored.

surveillance between published LSR updates are
not reported, leaving readers in the dark about
whether the review is up to date and which new
underpinning evidence, for example, relevant new
studies, has become available since the last publi-
cation. Other LSR author teams in Cochrane have
used the ‘version history’ in the Cochrane Library
to inform readers about the update status of the
review, thereby adding transparency to its living
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process.® ° They report on recent searches and summarise the
impact of any newly identified or incorporated studies in a brief
one paragraph ‘revision event. But again, neither the details of
the search and selection process nor the list of identified studies is
made available to the readers.

Other journals, for example, Annals of Internal Medicine, use
two types of publications to indicate the nature of the update.
The first are ‘update alerts’ (published as letters) which provide
a succinct narrative summary of the impact new evidence has
on the review’s findings, with links to supplementary files, as
appropriate. The second are ‘major updates’ in which the review is
republished, fully incorporating new studies. The living review of
remdesivir for adults with COVID-19 illustrates these two types.”®"!
Both update alerts and major updates flag any proposed changes
to search frequency and study inclusion criteria. Although the
information about search frequency allows readers to estimate
when the next update might be published, there is no information
on what evidence may have been identified between updates.

Another example of a frequently updated review is the LSR
of drug treatments for COVID-19 published in the BMJ.'* This
LSR uses a visual summary to illustrate the results of the search,
screening and update process. In contrast to other LSRs, the study
flow diagram indicates the included studies as well as those that
will be included in the next update (presented in a table in the
review). However, between updates, there is the same reporting
issue that leaves readers without information about what
new evidence has been identified. A selection of the examples
mentioned is depicted in figure 1.

The aim of this paper is to describe a new open science-
based approach to increase the transparency of the living search
and study selection process that occurs between published LSR
versions. We use the example of the Cochrane Review of ‘Nirma-
trelvir combined with ritonavir for preventing and treating
COVID-19’ to illustrate how reporting new underpinning evidence
of an LSR can work in practice.

Making new evidence underpinning an LSR publicly
available: the Cochrane Review on nirmatrelvir/
ritonavir

Pfizer's new drug combination of nirmatrelvir/ritonavir (Paxlovid)
poses an excellent case for establishing an LSR with a standardised
monthly search and study selection process. The antiviral drug
combination aims to avoid severe COVID-19 in asymptomatic
people or those with mild symptoms, thus decreasing hospitalisa-
tion and death. In light of the ongoing potential for evolving virus
variants, limited effective therapies for the treatment of COVID-19
and prevention of SARS-CoV-2 infection in the outpatient setting,
as well as global vaccination coverage issues, the role of effective
oral therapies for patients at high risk of severe disease is of global
interest.

Besides several ongoing trials of nirmatrelvir/ritonavir for
both treatment and post-exposure prophylaxis being conducted
by the pharmaceutical company itself,”> we expect many new
investigator-initiated trials of the drug combination worldwide
after its Emergency Use Authorization by the Food and Drug
Administration (FDA) in December 2021' and its marketing
authorisation by the European Medicines Agency (EMA) in
January 2022."° Therefore, the Cochrane Review evaluating Pfiz-
er’s new antiviral was designed as an LSR with continuous moni-
toring of new and ongoing studies.'®

Kahale and colleagues recently proposed to document the
search and selection process for each LSR update through tailored

Preferred Reporting Items for Systematic Reviews and Meta-
Analyses flow diagrams.'” However, they do not address the
lack of transparency between updates. To improve transparency
between published updates of the review, we created an Excel
spreadsheet—publicly accessible on the Open Science Framework
(OSF) platform and linked from the results section of the Cochrane
Review—that details the living evidence surveillance process,
enabling readers to easily track the progress of eligible studies,
whether completed or ongoing.'®

Monthly searches for the LSR began on 11 April 2022, the day
the protocol was published in the Cochrane Library.'® The infor-
mation specialist (MIM) provides the author team with the search
results the same day, having first removed duplicates as well as
all previously screened records using EndNote. Two members of
the author team then independently screen the search results in
Covidence and document the outcomes of the selection process in
the Excel spreadsheet. The data available in the publicly accessible
OSF file are summarised in table 1.

After the authors have finished screening and assessing any
newly identified studies, the information specialist uploads the
Excel file to OSF. Readers of the review can easily access the
review’s new underpinning evidence via the OSF link to find out
whether any new studies have been identified that might affect
the results, as well as track the progression of studies through
the review. Figure 2 depicts three of the four tabs available in the
publicly accessible spreadsheet.

Further details of the living methods used in the Cochrane
Review, which have recently been termed ‘living mode param-
eters’ in the context of living guidelines,' are available in the
section on Methods for future updates—Living systematic review
considerations.'® There, we specify our criteria for republishing the
review—these include adding studies that contribute data to one or
more prioritised outcomes; changes to the credibility (e.g., GRADE
(Grading of Recommendations, Assessment, Development and
Evaluations) rating) of these outcomes and the addition of new
settings, populations, interventions, comparisons or outcomes.
When these criteria apply, we highlight the respective study trig-
gering the republication of the review in the publicly available
data file. Likewise, a study will be highlighted if it changes the
living mode of the review. In case of retraction of an included
study, we will follow standard retraction recommendations by
Cochrane and document the retraction and changed number of
included studies. Finally, the spreadsheet incorporates a link to the
latest published version of the review, as well as previous versions.

By implementing this transparent evidence surveillance
approach in a Cochrane Review that can currently only draw on
the first regulatory study of the drug combination in an unvac-
cinated population (while several investigator-initiated trials are
on the horizon with likely consequential changes to the body of
evidence due to the changing immunisation status of the popu-
lation), we showcase how the reporting process can be enhanced
in-between published updates of an LSR.

Discussion

This paper presents a novel open science-based mechanism for
LSRs, which we have developed to provide readers with up-to-
date information on the status of the evidence that is actively
being considered for inclusion in-between published updates, as
well as an audit trail of studies that have already been assessed.
We propose the use of a publicly accessible, easy to set up and
continually updated data file that documents the results of the
study selection process following each update search to address a
major limitation in the current reporting of LSRs.
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Spurling 2017 (Cochrane Library)

Version history

Published Title Stage Authors Version
2017 Sep 07 Delayed antibiotic prescriptions for Review Geofirey KP Spurling, Chris B Del Mar, Liz https://doi.org/10.1002/14
Hide revisions respiratory infections Dooley, Justin Clark, Deborah A Askew 651858.CD004417.pubs &

Revision date @ Event Description

2022 Apr 11 Amended  This is a living systematic review. Searches are run and screened monthly. Last search date 12 April 2022. One new
study identified in April 2021, but is unlikely to have an important impact on review findings and will be integrated
later. Another trial was identified in December 2021, and is being considered for inclusion. Itis a small trial, and also
unlikely to impact review findings. The review conclusions can be considered up to date.

Kaka 2021 and 2022 (Annals of Internal Medicine)

REvIENS | May 2022
Lottare | Decembar 2021 Major Update 2: Remdesivir for Adults With
Update Alert 2: Remdesivir for Adults With COVID-19: A Living Systematic Review and Meta-
COVID-19 == analysis for the American College of Physicians

Practice Points =

Anjurn 5. Keka, MD B @), Roderick MacDonald, M5, CrcJ. Linskens, D3, Timathy 2. Wilt, MD, MP! |
Auther, Artizle anc Disclesure Informat an &njum 5 Kaka,MD @ @, Redcrick MacDonald, M3, Eried.Linskens, BS, . Viewzllauthers +

asthor, Article and DIScinsore Intarmation
Rttps:/deiong/10 7326/L21-050C

a POF & Tonls | o Share 1tps fid er610.7326/M21-4784 Cligible for CML Point-of Care.
B fostract  J§ PDF R Tools < Share

"T'his is the fourth update for our living, rapid review on remdesivir for Abstract
adulls with COVID-19 (1). Qur [irsl updale, which included studies

published through 7 December 202C, led to a major update (2). Our second

Background:

temdesivir i rad fr 2 N + +
update found no new evidence (3). Our third update included 1 new, small IS BT ) IRl (L 1 NS NI T I | e et T

5 q . . . . . COVID-19.
randomized controlled study with high risk of bias that did not change our
original conelusions (4). This fourth quarterly update, done using the same Purpose:
search strategies as the original review (1), identified 650 citations between To updatc a Tiving review of remdesivir for adults with COVID-19,

11 May and 9 August 2021. One newly published add-on substudy of the
World Health Organization (WHO) Selidarity trial, the Norwegian (NOR)

Solidarity trial, was eligible for inclusion (Supplement Figure) (5). Several electronic U.S. Food and Drug Administration, company, and
journal websites from 1 January 2020 throuph 19 October 2021.

Data Sources:

Siemieniuk 2020 (The BMJ)

q . o
Current evidence for covid-19 treatments

Visual summary of living systematic review and network meta-analysis 14 Jul 2022
View past versions
Data sources Published o Prepri nts.'jl Unpul:nlishle’.-dﬂ Upcomingﬁ
Trials 278 26 46 43
Participants 102 307 47336 11454 S 484
L J Tobeincluded
Analysed in review in next update

Figure 1 Examples of available information about study identification and selection in Living Systematic Reviews
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Table 1 Data elements of the LSR’s evidence surveillance process available in the public spreadsheet

Tab 1: Living search overview Tabs 2, 3 and 4: Study overview (for included, ongoing and awaiting classification studies)
Date of last search Study-ID
Number of records First author or registry number

. Authors full list
Received (per source, total records from T
database search, other sources, total f::;ﬁ‘;ge
records) URL

Publication type

Deduplicated

Screened (title/abstract, full text) Date identifie
Categorisation of reports included at full text

Included studies (and reports)

Date of publication/registration

d (humber of update)

Data elements additionally available in table 2 ‘Study overview (included)’

" . Study purpose
Ongoing studies (and reports) Setting
89 g g Intervention
Awaiting classification (and reports) Comparator

Reports excluded

Notes

Additional manual deduplication
Trigger to

Publish update

Change living mode or stop updating
Link to published review incorporating this search and date review
published

ID, identifier; URL, uniform resource locator.

Clinicians, guideline developers and health policymakers who
use LSRs as a basis for guidance need to know what is going on
between published updates and, crucially, whether new evidence

has an

impact on the results or conclusions of the review. In

typical circumstances, delays of several weeks or months between

Outcomes relevant for the review

identifying new studies and the publication of an update are
unlikely to dramatically affect policy or practice. But as we have
seen with COVID-19, when the evidence base is virtually non-
existent or very uncertain, new studies can have an immediate
and substantial impact on practice and health outcomes.?

Living search overview
Date of Trigger to | Trigger to Review published Date review
last search publish update| change | incorporating this search | published
living
mode or
stop.
updating
11.04.2022 13 30 38 81 0 L 60 60 13 1 4 2 6 0 0 3 0]yes (EPIC-HR) no na na
| 11.06.2022 69 41 51 161 0 161 74 74 7 0 0 4 4 o 0 3 0|na no na na
10062022 71 56 60 187 0 187 2 21 2 0 0 2 2 0 0 0 ofno no wa wa
11.07.2022 78 68 Il 27 0 217 22 22 1 0 0 0 0 0 0 1 0fno no https.//www.cochranelibrary com/  20.09.2022|
11.08.2022 81 91 87 259 0 259 27 27 [] 0 0 0 0 0 0 6 0fno no na na
| 12.09.2022 87 110 91 288 0 288 35 35 7 o o 0 0 o 0 3] 1|no no na na
11.10.2022 0 0
11.11.2022 0 0
11.12.2022 ] 0
Total 87 110 91 288 0 288 239 239 36) 1 4 8 12 0 0 19 1
Study overview (included)
Study-ID  Author (first), registry  Authors (full list) Title Source Language URL type Date Study purpose Setting  Intervention Comparator
number (no. of update)
EPIC-HR Hammond et al Jennifer Hammond, Oral Nirmatrehir fo NEJM eng hitps //www nejm org/djournal 16.02 2022 11.04 2022 (1) treatment outpatient  Nirmatrelvir/ritonavir Placebo
EPIC-HR NCT04960202 Pfizer EPIC-HR: Study of ClinicalTrials gov eng icaltrials govrials register record  13.07 2021 11.04 2022 (1)
EPIC-HR EUCTR2021-002895-38 Pfizer A Phase 2/3 Effica EU Clinical Trials Regisier eng www clinicaltrial trials register record  20.07.2021 (ES) 11.04.2022 (1)
EPIC-HR JPRN-RCT2031210267  Kawai Norisuke, Pfi A Study of PF-073 JPNR Search Portal eng hitps /fjret niph go jp/ls trials register record 21 08 2021 11.04.2022 (1)
Study overview (ongoing)
Study-ID registry number Authors (full lis Title Source Language URL type study
identified (no.
EPIC-SR NCT05011513 Pfizer Evaluation of Prof ClinicalTrials.gov eng htips Jichnicaltrial trials register record  18.08 2021 11.04.2022 (1) |treatment outpatient Nirmatrelvir/rito Placebo
EPIC-SR EUCTR2021-002857-28  Pfizer A Phase 2/3 Effic EU Clinical Trials Register eng hitps //www.clinic trials register record  20.07.2021 (BG) 11.04.2022 (1) |treatment outpatient Nirmatrelvir/rito Placebo
EPIC-SR JPRN-RCT2031210274  Kawai Norisuke, FA Study of PF-07 JPNR Search Portal eng hitps /Arct.niph ge trials register record  26.08.2021 11.04.2022 (1) treatment outpatient Nirmatrelvir/rito Placebo
EPIC-PEP NCT05047601 Pfizer A Study of a Pote ClinicalTrials.gov eng htips Jiclinicaltrial trials register record  17.09.2021 11.04.2022 (1) |prevention (PEP) outpatient Nirmatrelvir/rito Placebo
EPIC-PEP EUCTR2021-002894-24  Pfizer A Phase 2/3 Posl EU Clinical Trials Register eng hitps //www.clinic trials register record  20.07.2021 (ES) 11.04.2022 (1) |(prevention (PEP) outpatient Nirmatrelvir/rito Placebo
EPIC-PEP JPRN-RCT2031210349  Kawai Norisuke, FA Study of a Pote JPNR Search Portal eng htips /Arialsearch trials register record 28.09.2021 11.04.2022 (1) |prevention (PEP) outpatient Nirmatrelvir/rito Placebo
PANORAMIC ISRCTN30448031 Butler, Oxford A clinical trial inve ISRCTN registry eng htips /iwww isrctn trials register record  28.10.2021 11.05.2022 (2) |treatment outpatient Nirmatrelvir/rito Placebo
RECOVERY NCT04381936 Richard Haynes Randomised Eval ClinicalTrials.gov eng Randomised Eval trials register record  11.05.2020 11.05.2022 (2) |treatment inpatient Nirmatrelvir/rito Placebo
NCT05321394  NCT05321394 Evelina Tacconelli Non-inferiority Tri ClinicalTrials.gov eng htips /iclinicaltrial trials register record  11.04.2022 11.05.2022 (2) |treatment outpatient Nirmatrelvir/rito: Sotrovimab; Tixagevimab Cilgavimab
NCT05341609 NCT05341609 Vigonvita Life Sci Efficacy and Safk CiinicalTrials.gov eng Efficacy and Saftnals register record  22.04 2022 11.052022 (2) |treatment NR Nirmatrelvir/rito: JTO0O1(VV116)
NCT05386433 NCT053856433 Jieming QU, PhD Paxlovid in the Tr ClinicalTrials.gov eng htips //clinicaltrial trials register record 23.05.2022 11.06.2022 (3) |treatment NR Nirmatrelvir/rito: SoC
ChiCTR2200059: ChiCTR2200059390 yuanweian A randomized coi ChiCTR org.cn chinese/eng htip //www chictr_trials register record 28 .04 2022 11.06.2022 (3) |treatment NR Nirmatrelvir/ritol Huashi Baidu granule

Figure 2 Living Systematic Review surveillance process available in the public spreadsheet as of 25 September 2022
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Of the many living reviews that appeared during the early
period of the pandemic, some have continued to be updated
regularly, others only intermittently, and some never progressed
beyond the initial base version.”! If LSRs are to deliver on their
promise of ‘staying alive’, readers ought to be able to rely on them
for the latest evidence. To what extent this is possible depends
on several factors, including: how frequently updates are planned
(and whether this is evident to readers); how rapidly new evidence
is identified and incorporated in the review; and how easy is it
to see what evidence is awaiting inclusion, and thus what impact
it might have. This last factor—which we address with our new
approach—is critical in determining the usefulness of a living
review.

Unless readers have confidence that an LSR is up to date and
can readily see (and make judgements about) what evidence has
not yet been included, the effort invested by author teams may be
wasted and does little to avoid the duplication of reviews that has
been a feature of the pandemic.”” The example of remdesivir illus-
trates how susceptible LSRs are to losing relevance if this issue is
not addressed—when results of the influential WHO Solidarity trial
were posted as a preprint in mid-October 2020, it took 2-5months
for LSRs to be updated. '* 2

Alongside the growing numbers of LSRs, the pandemic has
also seen the prominence of living guidelines, living updates and
online living evidence systems, such as the Australian National
COVID-19 Clinical Evidence Taskforce (covid19evidence.net.au),
PAHO’s Ongoing Living Update of Potential COVID-19 Thera-
peutics Options (iris.paho.org/handle/10665.2/52719), COVID-19
LNMA (www.covid19lnma.com) and the COVID-NMA repository
(covid-nma.com). These dynamic and web-based approaches
allow for a more rapid updating and presentation of summa-
ries of evidence, free of the constraints that LSR authors face
in preparing reviews for publication in traditional journals.**
A recently published framework for the development of living
practice guidelines describes aspects of the planning, production,
reporting and dissemination process in more detail."

The feasibility of sustaining LSRs is largely determined by
the capacity of the author team (e.g., personnel, resources and
commitment) and the flow of new evidence that is generated.* Our
suggested reporting approach is predominantly manual. Auto-
mation is often proposed to help reduce the workload and could
be particularly beneficial for the searching, deduplication and
screening components of LSRs. From our experience as informa-
tion professionals (MIM, SM), overall automation is currently not
possible. However, we elucidate the possibility for automation of
these three tasks in the following.

First, with regard to searching, we are not aware of any tool
that can fully automate running ready-designed searches from
several licensed or free access databases and export results into
one file. Automating this part of the search process should be
explored through collaborations between systematic review tool
developers and database vendors. Implementation should be
feasible, at least with the freely available sources, such as PubMed,
ClinicalTrials.gov and WHO International Clinical Trials Registry
Platform, assuming appropriate application programming interfac
s (APIs) are in place. In addition, specialised databases such as
the Cochrane COVID-19 Study Register and Epistemonikos’ L-OVE
platform? * have helped to reduce sources to be searched when
identifying evidence during the pandemic.

Second, concerning deduplication, important progress has
been made in recent months. New and refined tools such as
Deduklick’” and the SRA Deduplicator (https://sr-accelerator.
com/#/deduplicator) can now assist with the maintenance of LSRs

by semi-automating the removal of duplicates between databases
within each search iteration as well as removing already screened
records from an update search.

Third, screening automation is already partially addressed by
the RCT classifier, a validated tool which automatically classifies
publications as RCTs (randomised controlled trials). It is imple-
mented in Cochrane’s Screen4Me service, Covidence and Robot
Search®®*° and could be used when a high number of new records
are expected. In light of this ongoing progress, we encourage LSR
teams to explore automation according to their own needs and to
collaborate with experts, such as information specialists and tool
developers.

Conclusions

Currently there is no mechanism for knowing if the evidence
underpinning a published LSR is up to date. The living Cochrane
Review on ‘Nirmatrelvir combined with ritonavir for preventing
and treating COVID-19’ provides a complete evidence profile that
is easily accessible. To our knowledge, this is the first LSR published
as a standard journal publication that makes information on the
search and selection process of relevant studies publicly avail-
able on OSF in-between publication of the updated versions of
the review. For readers, this open science-based solution increases
transparency and improves the reliability and usefulness of the
review. It could therefore be adopted more widely by systematic
reviewers who wish to enhance the value of LSRs in an emerging
evidence scenario. Possibilities for automation of the process
should be explored by LSR teams, information specialists and
developers of systematic review tools.

Twitter Maria-Inti Metzendorf @mintimetz
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