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Abstract

Background

A living systematic review (LSR) is an emerging review type that incorporates continual up-
dating. During the COVID-19 pandemic, authors were confronted with a shifting epidemiolog-
ical landscape, clinical uncertainties, and an evolving evidence base. These unexpected chal-
lenges compelled us to amend standard LSR methodology. Therefore, LSRs are most suitable
for high-priority topics marked by substantial uncertainty and the ongoing publication of new
evidence.

Objective

The primary objective of this cumulative dissertation was to explore the methodology of the
novel review type, living systematic review, in the context of the Coronavirus disease 2019
(COVID-19) pandemic and to devise methods to respond to emerging challenges. The sec-
ondary objective was to apply the explored methodology and conduct a living systematic re-
view on a COVID-19 related topic.

Methods

This research involved a methodology concept paper, a scoping review and a Cochrane living
systematic review:

e Concept paper: A concept paper to explore and discuss the main challenges faced when
conducting living systematic reviews during the COVID-19 pandemic, and to provide
methodological guidance for similar future endeavours.

e Scoping review: A scoping review to systematically provide a comprehensive overview
of the available literature on guidance for conducting, reporting, publishing, and ap-
praising living systematic reviews. This aimed to identify areas of lacking evidence.

e Living systematic review: A living systematic review with meta-analysis to assess the
effectiveness and safety of convalescent plasma transfusion in treating people with
COVID-19, using a living approach to ensure the inclusion of the latest evidence.

Results

Methodological results

The concept paper on methodological challenges for LSRs underscored the suitability of the
methodology for rapidly emerging diseases. It addresses challenges and considerations specific
to LSRs, emphasising the potential need to continuously adapt eligibility criteria and the need
for transparent reporting of these changes. Experiences during the COVID-19 pandemic high-
lighted that updating a LSR depends not solely on the evolving disease or emerging evidence,

but also on the review question and the available financial resources.



The scoping review systematically summarised available methodological guidance for conduct-
ing, reporting, publishing, appraising LSRs. Identified evidence gaps, especially regarding re-
porting and appraising quality of LSR, informed the development of a PRISMA 2020 extension
for LSR.

The methodological findings were applied in the fifth update version of a living systematic
review on convalescent plasma treatment for people with COVID-19.

Clinical results of the conducted living systematic review

The results suggested that convalescent plasma transfusion does not reduce mortality and has
little to no impact on clinical improvement or worsening when compared to standard of care
alone, with or without placebo, for individuals with moderate to severe COVID-19. Evidence
further suggested that the treatment probably has an impact on (serious) adverse events. Limited
evidence exists on potential impacts on quality of life and for the comparison to standard plasma
and to human immunoglobulin. The effects of convalescent plasma on individuals with mild
COVID-19 and vulnerable patient groups (e.g. people with comorbidities or immunosuppres-
sion) remain uncertain.

Conclusion

The doctoral projects addressed critical methodological considerations for LSRs conducted on
a COVID-19 topic and suggested potential solutions, lessons learned, and implications for fu-
ture research. Important gaps in LSR guidance were identified and systematically summarized
in an evidence map to inform necessary updates. The application of LSR methods to a COVID-
19 research topic endorsed key methodological findings. While highly suitable for a pandemic
context of rapidly emerging diseases, stakeholders must consider the LSR specific features and
adapt to arising challenges. Further research is needed for remaining questions, such as when

to ‘retire’ and discontinue the updating of a LSR.



Deutsche Kurzzusammenfassung

Hintergrund

Ein Living Systematic Review (LSR) ist eine aufkommende Form der Ubersichtsarbeit ,,Syste-
matic Review* und unterscheidet sich hauptsédchlich durch die kontinuierliche Suche und Ak-
tualisierung. Wihrend der COVID-19-Pandemie wurden wir mit kritischen Herausforderungen
konfrontiert, wie die rasch steigenden Fallzahlen, klinische Unsicherheit und stetig neu auftre-
tenden Erkenntnissen. Diese leiteten uns dazu, die Standardmethodik von LSRs anzupassen.
LSRs eignen sich am besten fiir hochpriorisierte Themen zu denen regelméBig neue Erkennt-
nisse verdffentlicht werden.

Ziel

Das primire Ziel dieser kumulativen Dissertation war es, die Methodik der Review Form Living
Systematic Review im Kontext der COVID-19 Pandemie zu untersuchen und herauszufinden,
wie diese Methodik an die autkommenden Herausforderungen angepasst werden kann. Das se-
kunddre Ziel bestand darin, die erforschte Methodik anzuwenden und ein Living Systematic
Review zu einem COVID-19-Thema durchzufiihren.

Methodik

Ein Methodik Konzeptpapier, ein Scoping Review (Ubersichtsarbeit) und ein Cochrane Living
Systematic Review (LSR) wurden durchgefiihrt:

e Konzeptpapier: Ein Konzeptpapier zur Untersuchung der wichtigsten Herausforderun-
gen und moglichen Losungsansitzen bei der Durchfiihrung von LSRs wéhrend der
COVID-19-Pandemie. Zudem soll eine methodische Anleitung bereitgestellt werden,
fiir die zukiinftige Durchfiihrung &hnlicher Arbeiten.

e Scoping Review: Ein Scoping Review zur systematischen Erstellung eines umfassen-
den Uberblicks iiber die verfiigbaren Leitlinien zur Durchfiihrung, Berichterstattung,
Veroffentlichung und Bewertung von Living Systematic Reviews, sowie zur Identifi-
zierung von Bereichen mit fehlender Anleitung.

e Living Systematic Review: Ein Living Systematic Review mit Meta-Analyse zur Be-
wertung der Wirksamkeit und Sicherheit der Rekonvaleszentenplasma Transfusion zur
Behandlung von Menschen mit COVID-19. Es wurde ein lebender Ansatz verwendet,

um die Einbeziehung neuester Erkenntnissen sicherzustellen.



Ergebnisse

Methodische Ergebnisse

Im Konzeptpapier wurde die Eignung der Methodik fiir schnell auftretende Krankheiten her-
vorgehoben und auf die sich daraus ergebenden Herausforderungen und Aspekte spezifisch fiir
LSRs eingegangen. In einer lebenden Methodik miissen die Zulassungskriterien fiir einge-
schlossene Studien kontinuierlich angepasst werden. Die zwischen den Aktualisierungen des
LSRs vorgenommenen Anderungen sollten transparent berichtet werden. Die Erfahrungen
wihrend der COVID-19-Pandemie haben gezeigt, dass die Entscheidung iiber die Aktualisie-
rung eines LSRs nicht nur von der sich entwickelnden Krankheit oder neuen Erkenntnissen
abhéngt, sondern auch von der jeweiligen Fragestellung und den verfiigbaren finanziellen Res-
sourcen.

Im Scoping Review wurden die verfiigbaren methodischen Leitlinien zur Durchfiihrung, Be-
richterstattung, Verdffentlichung und Bewertung von LSRs systematisch zusammengefasst.
GroBe Evidenzliicken, insbesondere fiir die Berichterstattung in LSRs und die Bewertung ihrer
Qualitdt, wurden aufgezeigt und genutzt, um eine PRISMA 2020-Erweiterung fiir LSRs zu er-
stellen.

Die methodischen Erkenntnisse wurden in der fiinften aktualisierten Version des LSRs zur Un-
tersuchung der Behandlung mit Rekonvaleszentenplasma fiir Menschen mit COVID-19 ange-
wandt.

Klinische Ergebnisse des durchgefiihrten Living Systematic Reviews

Die Ergebnisse des durchgefiihrten LSRs deuten darauf hin, dass die Rekonvaleszentenplas-
matransfusion die Sterblichkeit nicht senkt. Im Vergleich zur Standardbehandlung mit oder
ohne Placebo, weist die Transfusion bei Personen mit moderater bis schwerer COVID-19-
Erkrankung geringe, bis keine Auswirkungen auf die klinische Verbesserung oder Verschlech-
terung auf. Aullerdem gibt es Hinweise darauf, dass die Behandlung wahrscheinlich einen Ein-
fluss auf (schwerwiegende) unerwiinschte Ereignisse hat. Dariiber hinaus gibt es nur begrenzte
Evidenz fiir mogliche Auswirkungen auf die Lebensqualitét und fiir den Vergleich zu Standard-
plasma und zu Immunglobulinen. Die Antworten auf die Frage nach der Wirkung von Rekon-
valeszentenplasma bei Personen mit leichter COVID-19-Erkrankung und besonders bei gefahr-
deten Populationsgruppen (Personen mit Begleiterkrankungen oder Immunsuppression) sind

mit grofer Unsicherheit behaftet.



Schlussfolgerung

Die Projekte der kumulativen Dissertation befassten sich mit kritischen methodischen Aspekten
zu LSRs, die zu einem COVID-19-Thema durchgefiihrt wurden, und prisentierten mogliche
Losungsansétze, Erkenntnisse und Implikationen fiir zukiinftige Forschung. Es wurden grof3e
Evidenzliicken in der methodischen Anleitung zur Berichterstattung und Qualitdtsbewertung
von LSRs identifiziert und systematisch in einer Ubersicht zusammengefasst. Diese sollen da-
rauf hinweisen welche methodischen Leitlinien aktualisiert werden miissen. Durch die Anwen-
dung der LSR-Methodik und Durchfiihrung eines LSR zu einem COVID-19 Forschungsthema,
konnten diese methodischen Erkenntnisse bekréftigt werden. LSRs eignen sich sehr gut fiir ei-
nen pandemischen Kontext. Die spezifischen Merkmale von LSRs miissen beriicksichtigt wer-
den und die Durchfiihrung muss an aufkommenden Herausforderungen anpasst werden. Fiir
einige verbleibende Fragen, wie beispielsweise ab wann ein LSR "in den Ruhestand" versetzt

und nicht mehr aktualisiert werden sollte, sind weitere Forschungsarbeiten erforderlich.
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2 Living systematic review methodology

1.1 Systematic reviews of interventions

A systematic review (SR) is a crucial methodology for providing evidence-based responses to
clinical or public-health related research questions. It employs a priori formulated systematic,
explicit, and reproducible methods, grounded in the PICO framework (the acronym for Popu-
lation, Intervention, Comparison, Qutcome). This framework defines the scope of the research
question (1, 2), aiding authors in formulating a precise research question and defining the eli-
gibility criteria for the selection of studies to be included. It provides information on the popu-
lation of interest, the intervention(s) of interest, the comparator(s) of interest and the outcome(s)
of interest. Ideally, a multidisciplinary team, including at least one author with methodological

expertise and at least one author with clinical expertise, conducts a systematic review (1).

Both Cochrane and non-Cochrane systematic reviews should adhere to the gold standard meth-
odology proposed by the Cochrane Handbook for Systematic Reviews of Interventions (1). This
handbook provides step-by-step guidance, ensuring robust data management, good project
management, and quality assurance. Authors should register the title of a proposed review to
prevent duplication of work. A protocol documenting the pre-specified research question(s) and
the methods, based on the PCIO, should be published to ensure a transparent and traceable

review process and minimize any bias (1).

However, standard systematic reviews are not designed for continuous updates and, thus, may
not ensure the currency of evidence. In scenarios involving rapidly emerging diseases, such as
during the COVID-19 pandemic, a systematic review might prove less suitable. A potential
solution to this challenge is the promising methodology of living systematic reviews, providing

high-quality, relevant and up-to-date information for health decision-makers (3).

1.2 Living systematic reviews as emerging review type

Living systematic review methodology

A living systematic review (LSR) is a dynamic systematic review type continually updated and
incorporating ongoing surveillance and regular searches for the most current evidence available
(4). To achieve this, LSR authors commit to specific methods and frequencies of updating the
review. Cochrane Reviews have the option to transition into and discontinue the living mode,
when there is no necessity anymore, based on pre-specified criteria (3). Thus, the LSR method-
ology is well-suited for highly relevant research areas with substantial uncertainty and contin-

uously updated evidence bases (4). The intricacies of LSRs have been explored and discussed
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in a four-paper series (4-7), and their prominence has increased (8) since first LSRs were pub-
lished in 2016 (9, 10). Cochrane published the first version of a living review in 2017 (11) and

a guidance on the conduct and publication of Cochrane LSRs has been released in 2019 (3).

Difference between systematic reviews and living systematic reviews

While LSRs use the standard systematic review methodology following the required key steps,
there are certain methodological decisions specific to LSRs that must be predefined at protocol
stage (3). The main differences between SRs and LSRs are outlined in comparison table 1,
based on the Cochrane guidance (3). A key distinction is the frequency of seeking and screening
new evidence. The Cochrane guidance suggests that bibliographic databases and trial registries
should be specifically mentioned in the methods and searched monthly. Additional sources,

such as grey literature can be searched less frequently.

Living sys- Standard sys- Frequently
tematic re- tematic re- updated re-
view view view
Explicit, pre-defined methods describing search
frequency 4 X X
Explicit, pre-defined methods describing when
new evidence is incorporated into the review v X X
Continual evidence surveillance v X ?
New evidence is immediately flagged for reader 5
or incorporated into review v X :
Standard SR methods (e.g. screening, data ex-
traction and risk of bias assessment) v v v

Table 1. Distinction between LSR, standard SR and frequently updated review (based on Cochrane guid-
ance (3))

Key steps in the conduct of living systematic reviews

As displayed in table 1, LSRs follow standard SR methods for key steps of conduct (1). After
title registration and protocol publication, where the inclusion and exclusion criteria, the search
strategy and methods and additional considerations specific to LSRs are documented, the con-
duction process is initiated (3). Figure 1 illustrates the circular, continuous process of the living
systematic review methodology, including the key steps. The first step is the literature search,

conducted by an information specialist, with ongoing evidence surveillance, where key data-
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bases and trial registries are searched monthly. LSRs require searching certain databases, in-
cluding CENTRAL!, MEDLINE? and Embase®, the registries ClinicalTrials.gov and WHO
ICTRP* and continuous reference checking of new included studies. The subsequent step is the
screening of title and abstract, followed by full text screening of references to select eligible
studies. The third step is the data extraction of the included studies, focusing on the pre-speci-
fied study characteristics and patient-relevant outcomes. The fourth step encompasses the meth-
odological quality and risk of bias assessment in included studies using, for instance, the
Cochrane Risk of Bias 2.0 tool (12) for randomized controlled trials. Different tools are avail-
able for assessing the risk of bias for different types of studies. Step two to four are conducted
by at least two authors independently to avoid random errors and risk of bias in the LSR con-
duction process.

Fifthly, the extracted results on the outcome of interests are synthesised, either narratively or if
suitable data is available, quantitatively in meta-analyses. Sixthly, the certainty in the evidence
needs to be assessed, using the GRADE (Grading of Recommendations Assessment, Develop-
ment and Evaluation) approach (13). The seventh step consists in writing up the results of the
LSR, usually with the input of the clinical experts. The subsequent step is the publication of the
review, after the peer review process, either in the Cochrane Library or in another journal of
choice. The ultimate step is specific to LSRs and consists of the revision of the eligibility criteria
and refinement of the search methods, before commencing the process of a new update version.
In this last step, the review scope and the underlying PICO will be assessed, the search strategy
and the search frequency will be revised, and the resources of the author team need to be recon-
sidered. Updating a review requires a high level of resources that need to be available through-

out the living period.

! The Cochrane Central Register of Controlled Trials (CENTRAL) contains journal articles of randomised and
quasi-randomised controlled trials (www.cochranelibrary.com/central/about-central).

2MEDLINE is the National Library of Medicine's (NLM) primary bibliographic database containing journal
articles in life sciences and biomedicine (www.nlm.nih.gov/medline/medline_overview.html).

3 Embase is the medical research database for high-quality, comprehensive evidence
(https://www.elsevier.com/products/embase)

4 The International Clinical Trial Registry Platform (ICTRP) provides a complete view of research is accessible

to all those involved in health care decision making (https://www.who.int/clinical-trials-registry-platform)



http://www.nlm.nih.gov/medline/medline_overview.html
https://www.elsevier.com/products/embase
https://www.who.int/clinical-trials-registry-platform
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and search
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Figure 1. Key steps in the methodology of conducting LSRs (own representation)

Why and when to do living systematic reviews

As described by Elliott and colleagues (4), a LSR is an appropriate review type when all of the
following three criteria are met. First, the review question(s) must be a particular priority for
evidence-based decision-making. Second, a crucial level of uncertainty exists in the currently
available evidence. Third, the field of interest is rapidly evolving with emerging evidence likely

to be produced continuously, which might have an impact on the conclusion of the LSR.

1.3 Updating living systematic reviews

A defining feature of LSRs is the continuous updating of evidence. For Cochrane LSRs, it is
usual to update and publish a completely new review version in the Cochrane Library, however,
this can differ for LRSs published with other journals. Regarding the frequency of updating a
LSR, Cochrane suggests two options. The first option proposes to update the review when the
newly identified and included evidence is likely to have an impact on the conclusion of the
current LSR (3). In this case, there are three possible scenarios to follow, after completing the
search and screening of the evidence. In scenario one, no new evidence, including studies, ad-
ditional data, or information, has been identified and thus, the review conclusion remains up to

date. In scenario two, new evidence has been identified, but is unlikely to have a crucial impact
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on the current review results and therefore, it can be incorporated subsequently. The conclusion
of the review will be considered up to date as well. In scenario three, new important evidence
has been identified and is likely to have a valuable impact on the review results and thus, change

the review conclusion. In this scenario a full review update is usually conducted (3).

The second option suggests to update the review on a fixed interval schedule when an important
number of new studies can be expected (3). In this case, often similar scenarios to those from
the first option arise. However, decisions need to be made at protocol stage on whether to still
update the review even if no new evidence, or evidence unlikely to have an impact on the review

findings, is identified in the ongoing search, despite the fixed updating schedule (3).

1.4 The COVID-19 pandemic and LSR methodology

COVID-19 - burden of disease

The World Health Organization (WHO) declared on March 11, 2020, the Coronavirus disease
2019 (COVID-19) outbreak to be a global pandemic (14). The clinical syndrome COVID-19,
caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), is a rapidly
spreading zoonotic infections disease (15). As of December 17, 2023, global reports indicated
more than 772 million confirmed COVID-19 cases and nearly seven million deaths (16, 17).
With over 850 000 new cases reported, the number of new cases increased by 52% during the
28-day period of November 20 to December 17, 2023, compared to the previous 28-day period
(17).

COVID-19 and its emerging evidence suitable for LSRs?

In comparison to previous coronavirus outbreaks like the severe acute respiratory syndrome
(SARS) with 813 deaths or the Middle East respiratory syndrome (MERS) with 858 deaths (18,
19), COVID-19 is unprecedented. Despite intense global efforts to curb its spread, SARS-CoV-
2 has continued with an ongoing increase of new weekly cases and deaths in various regions
worldwide (16). Concurrently, the emergence of new SARS-CoV-2 variants has introduced
new challenges and complexities. Factors such as the median incubation time and time to symp-
tom onset highly depend on the SARS-CoV-2 variant. The Omicron SARS-CoV-2 variant ex-
hibits a shorter estimated incubation time (three days for an infection), compared to the Delta
SARS-CoV-2 variant and other non-Delta SARS-CoV-2 variants that circulated previously (20,
21). A new variant can potentially alter the disease transmission, the course, and characteristics

of the disease, which could affect the effectiveness of vaccines, diagnostic measures, therapeu-
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tics, as well as public health and social measures (22). Ultimately, this puts new critical chal-
lenges to decision-making and their strategies to control disease spread (22). Thus, COVID-19
disease management, encompassing clinical and public-health care and prevention strategies,

has become a top priority for global decision-makers.

The rapidly evolving nature of COVID-19, with constantly new evidence emerging, necessi-
tates decision-making to continuously update evidence-based recommendations and clinical
guidelines on COVID-19 management (23). Living guidelines and living systematic reviews
are particularly well-suited for investigating an emerging disease like COVID-19. However,
the unique challenges posed by the pandemic context must be addressed, despite the inherent
adaptability of living systematic review methodology, being constructed for continuous updates
and ongoing evidence surveillance. Based on lessons learned from this pandemic, adjustments

to the LSR methodology may be necessary to enhance future pandemic preparedness.
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The primary objective of this cumulative dissertation was to explore the methodology of the
novel review type, living systematic review, in the context of the COVID-19 pandemic. The
exploration aimed to adapt the methods to effectively address the emerging challenges posed
by the pandemic. The secondary objective was to apply the investigated methodology and con-
duct a living systematic review during the COVID-19 pandemic. This cumulative dissertation
encompasses a methodological concept paper, a scoping review on LSR methods guidance and
a Cochrane living systematic review. An overview of the objectives, projects, and their connec-

tions is visually depicted in figure 2 (p.9).

Publication 1: Methodological challenges for living systematic reviews conducted during
the COVID-19 pandemic: A concept paper

The concept paper aimed to explore and discuss significant challenges encountered when con-
ducting living systematic reviews during the COVID-19 pandemic. Additionally, it sought to
provide methodological guidance and share lessons learned for others engaged in similar work
(24). In chapter 3 of the dissertation, a visual abstract (p.13) and a written summary (p.14) of

the concept paper are provided.

Publication 2: Methods and guidance on conducting, reporting, publishing and appraising
living systematic reviews: a scoping review

The primary aim of the scoping review was to systematically provide a comprehensive over-
view of available literature on guidance for the conduct, report, publication, and appraisal of
living systematic reviews. The secondary aim was to identify areas with lack of evidence and
to inform research who plan to adapt standard systematic review guidance to suit the living
methodology (25). In chapter 3 of the dissertation, a visual abstract (p.17) and a written sum-

mary (p.18) of the scoping review are provided.

Publication 3: Convalescent plasma for people with COVID-19: a living systematic review
The aim of the living systematic review with meta-analysis was to assess the effectiveness
and safety of convalescent plasma transfusion in the treatment of people with COVID-19. To
ensure the currency of the evidence, the living approach with continuously updated searches
was applied (26). In chapter 3 of the dissertation, a visual abstract (p.21) and a written sum-

mary (p.22) of the review are provided.
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Cumulative dissertation

- Objective and projects overview -

Dissertation objective |

To explore the methodology of living systematic reviews in the context of the

COVID-19 pandemic & how the methods can be adapted to respond to the
emerging challenges raised by the pandemic

Publication 1: Methodological challenges
for living systematic reviews conducted
during the COVID-19 pandemic: A concept

Publication 2: Methods and guidance on
conducting, reporting, publishing and
appraising living systematic reviews: a

paper

scoping review

e Explore & discuss major challenges
faced when conducting living
systematic reviews during the COVID-
19 pandemic

e To provide methodological guidance &
share lessons learned

e Systematically provide a
comprehensive overview of the
available literature on guidance:
conduct, report, publication &
appraisal of living systematic reviews

¢ Identify areas with lack of evidence,
to adjuste existing guidance

Dissertation objective Il

To apply the explored methodology and conduct a living systematic review
during the COVID-19 pandemic (convalescent plasma therapy)

Publication 3: Convalescent plasma for
people with COVID-19: a living systematic
review

e Assess the effectiveness and safety of
convalescent plasma transfusion in
the treatment of people with COVID-
19

e To ensure the currency of the
evidence, a living systematic review
approach with continuously updated
searches conducted

Figure 2. Graphical overview of doctoral projects and objectives (own representation made in
Canva)
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Publication 1. Methodological challenges for living systematic reviews con-

ducted during the COVID-19 pandemic: A concept paper

In the main body of this dissertation a comprehensive summary of the concept paper in the form
of a visual abstract and a written summary are provided. The summary entails sentences and

text excerpts from the original published manuscript (24), which is available in Appendix B.

Citation of the published article:

lannizzi C, Dorando E, Burns J, Weibel S, Dooley C, Wakeford H, Estcourt LJ, Skoetz N,
Piechotta V. Methodological challenges for living systematic reviews conducted during the
COVID-19 pandemic: A concept paper. J Clin Epidemiol. 2022 Jan;141:82-89. doi:
10.1016/j.jclinepi.2021.09.013.
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Visual abstract
Methodological challenges for living systematic reviews
conducted during the COVID-19 pandemic: A concept paper
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¢ Rapidly emerging diseases put new
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Figure 3. Visual abstract of methodological concept paper
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Written summary and main results

Introduction

A living systematic review (LSR) is an emerging review type continuously updated to include
the latest evidence (4). In the COVID-19 pandemic, LSR authors were confronted with a shift-
ing epidemiological landscape, clinical uncertainties, and evolving evidence. These unexpected
challenges compelled us to amend standard LSR methodology.

Objective and outline

The primary objective was to discuss the emergence and methodology of LSRs considering
significant challenges faced when conducting LSRs in the context of the COVID-19 pandemic.
The secondary objective was to provide methodological guidance for others engaged in similar
work. Based on experiences and lessons learned from two Cochrane LSRs and challenges iden-
tified in several non-Cochrane LSRs, the paper highlighted methodological considerations, par-
ticularly with regards to the study design, interventions and comparators, changes in outcome
measure, and the search strategy. It also discussed when to update, or rather when not to update
the review, and the importance of transparency when reporting changes.

Main findings and lessons learned

This concept paper emphasizes the suitability of LSRs for high-priority topics with substantial
clinical uncertainty, particularly in the context of the evolving COVID-19 pandemic.

Considerations regarding a living methodology — experiences from a pandemic

Regarding the study design to include when planning a LSR, authors should rely on the best
available evidence, which depends on the research question and will likely evolve rapidly. Au-
thors also experienced that the investigated interventions and comparators might change
throughout the pandemic and therefore, needed to be adapted in the review process, especially
between updates. Similarly, as more evidence became available, outcome measures needed to
be refined and the outcome set was never “final”, but constantly evolving. The search strategy
of a review also required reassessments, due to the dynamic nature of electronic databases in
the pandemic.

When to update, or rather when not to update

In the context of the COVID-19 pandemic, the paper defined additional components that can
affect the decision of whether to update, publish, neither or both. These include policy relevance
of the topic, awaiting important studies and available funding. This process i depicted in the

LSR decision flowchart, displayed in the visual abstract.
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Transparency in the reporting of changes

The paper discussed the relevance of transparent reporting of the differences between the pro-
tocol and first review version, as well as changes between the review update versions. An over-
view tables enabling the comprehensive reporting in LSRs is presented in the original manu-
script.

Conclusion

Rapidly emerging diseases pose new challenges on LSRs. For a living methodology, inclusion
criteria of LSRs may need to be adapted continuously and these changes made must be trans-
parently reported. Author’s experiences during the COVID-19 pandemic showed that the deci-
sion for updating a LSR depends not solely on the evolving disease or the emerging evidence,
but also on the individual review question and the availability of financial resources. The les-
sons learned described in the paper could be valuable for future pandemic preparedness. The
question on when to ‘retire’ and discontinue the updating of a LSR could be an implication for

further research and discussion.
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Publication 2. Methods and guidance on conducting, reporting, publishing and

appraising living systematic reviews: a scoping review

In the main body of this dissertation a comprehensive summary of the scoping review in the
form of a visual abstract and a written summary are provided. The summary entails sentences
and text excerpts from the original published manuscript (25), which is available in Appendix

C.

Citation of the published article:

lannizzi C, Akl EA, Anslinger E, Weibel S, Kahale LA, Aminat AM, Piechotta V, Skoetz N.
Methods and guidance on conducting, reporting, publishing, and appraising living systematic
reviews: a scoping review. Syst Rev. 2023 Dec 14;12(1):238. doi: 10.1186/s13643-023-02396-

X.
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Visual abstract
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Figure 4. Visual abstract of methodological scoping review
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Written summary and main results

Background

The living systematic review (LSR) approach is based on ongoing surveillance of the literature
and continual updating (4). Most currently available guidance documents address the conduct,
reporting, publishing, and appraisal of systematic reviews (SRs), but are not suitable for LSRs
per se and miss additional LSR-specific considerations.

Objective

The primary aim of the scoping review was to systematically provide a comprehensive over-
view of available literature on guidance for the conduct, report, publication, and appraisal of
living systematic reviews. The secondary aim was to identify areas with lack of evidence and
to inform research who plan to adjust standard systematic review guidance to suit the living
methodology. This scoping review was part of a larger project to develop an extension of the
reporting guidance PRISMA 2020 statement for living systematic reviews (27).

Methods

Standard scoping review methodology was used (28). The Databases MEDLINE (Ovid),
EMBASE (Ovid), and The Cochrane Library were searched on August 28, 2021. As for search-
ing grey literature, existing guidelines, and handbooks on LSRs from organizations that conduct
evidence syntheses were looked at. Screening was conducted by two authors independently in
Rayyan and data extraction was done in duplicate using a pilot-tested data extraction form in
Excel. Data was extracted according to four pre-defined categories for (i) conducting, (ii) re-
porting, (iii) publishing, and (iv) appraising LSRs and mapped in visualizing overview tables
created in Microsoft Word.

Results

Of the 21 included papers, methodological guidance was found in 17 papers for conducting, in
six papers for reporting, in 15 papers for publishing, and in two papers for appraising LSRs.
Some of the identified key items for (i) conducting LSRs, were identifying the rationale; screen-
ing tools; or re-evaluating inclusion criteria. Identified items of (ii) the original PRISMA check-
list, included reporting the registration and protocol; title; or synthesis methods. For (iii) pub-
lishing, there was guidance available on publication type and frequency or update trigger and
for (iv) appraising, guidance on the appropriate use of bias assessment or reporting funding of
included studies was found. Our search revealed major evidence gaps, particularly for guidance
on certain PRISMA items such as reporting results; discussion; support and funding; and avail-

ability of data and material of a LSR.
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Conclusion

Important evidence gaps were identified for guidance on how to report in LSRs and appraise
their quality. Our findings were applied to inform and prepare a PRISMA 2020 extension for
LSR.
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Publication 3. Convalescent plasma for people with COVID-19: a living system-

atic review

In the main body of this dissertation a comprehensive summary of the living systematic review
in the form of a visual abstract and a written summary are provided. The summary entails sen-
tences and text excerpts from the original published manuscript (26), which is available in Ap-

pendix D.

Citation of the published article:

Iannizzi C, Chai KL, Piechotta V, Valk SJ, Kimber C, Monsef I, Wood EM, Lamikanra AA,
Roberts DJ, McQuilten Z, So-Osman C, Jindal A, Cryns N, Estcourt LJ, Kreuzberger N, Skoetz
N. Convalescent plasma for people with COVID-19: a living systematic review. Cochrane Da-
tabase of Systematic Reviews 2023, Issue 5. Art. No.:. CDO013600. DOI:
10.1002/14651858.CD013600.pubb.



3. Dissertation project synopses 21

Visual abstract
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Written summary and main results

Background

Description of the condition

The clinical syndrome COVID-19 is a rapidly emerging infectious disease caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) (15). The World Health Organization
(WHO) declared on 11 March 2020 (14), the current COVID-19 outbreak to be a pandemic,
with the outbreak resulting in more than 772 million confirmed cases and nearly seven million
deaths globally as of December 2023 (16, 17). Concurrently, new SARS-CoV-2 variants
emerged, potentially having an effect on the transmission and characteristics of the disease, the
effectiveness of vaccines and treatments, or on public health and social measures (22).

Description of the intervention

Convalescent plasma, obtained from people who have recovered from an infection disease, such
as the SARS-CoV-2 infection, has been used in the past to treat conditions when no vaccine or
pharmacological interventions were available (29). It contains pathogen-specific neutralising
antibodies, which can neutralise viral particles and may confer passive immunity to recipients
(30). The duration of conferred protection can differ depending on the timing of administration,
ranging from weeks to months after treatment (30). There is conflicting evidence about the
effect of convalescent plasma for treating severe acute respiratory infections (31). Convalescent
plasma may reduce mortality in patients with viral respiratory diseases and is being investigated
as a potential therapy for COVID-19 (32). Therefore, a thorough understanding of the current
body of evidence regarding effectiveness and safety of this intervention is required.
Objectives

The primary objective of this living systematic review with meta-analysis was to assess the
effectiveness and safety of convalescent plasma transfusion in the treatment of people with
COVID-19. The secondary objective was to maintain the currency of the evidence and conduct
continuous (monthly) update searches using a living systematic review approach.

Methods

The methods recommended by the Cochrane Handbook for Systematic Reviews of Interven-

tions were followed.
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Selection criteria

Randomised controlled trials (RCTs), if performed appropriately, give the best evidence for
experimental therapies in highly controlled therapeutic settings, were included. Studies on pop-
ulations with other coronavirus diseases (SARS or MERS), as well as studies evaluating stand-
ard immunoglobulin were excluded. Detailed eligibility criteria are listed in table 2.

Population Intervention Comparator Outcome (critical)

Individuals with a con-
firmed diagnosis of

(1) Standard of care or
placebo (i.e. saline

Convalescent plasma
from people who had

All-cause mortality at
up to day 28, worsening

COVID-19 recovered from SARS- solution) and improvement of
e with any disease se- CoV-2 infection (2) Standard plasma clinical status (for indi-
verity (i.e. fresh frozen viduals with moderate

e with no age, gender plasma) to severe disease), hos-

or ethnicity re- (3) Control treatment, pital admission or

strictions

e.g. drug treatments
(including but not
limited to hy-

death, COVID-19
symptoms resolution
(for individuals with

droxychloroquine, = mild disease), quality of

remdesivir) or life, grade 3 or 4 ad-
standard immuno- verse events, and seri-
globulin ous adverse events

Table 2. Eligibility criteria of LSR on convalescent plasma transfusion
Search methods

To identify completed and ongoing studies, the World Health Organization (WHO) COVID-19

Global literature on coronavirus disease Research Database, MEDLINE, Embase, Cochrane
COVID-19 Study Register, and the Epistemonikos COVID-19 L*OVE Platform were search
monthly until March 03, 2022.

Data collection and analysis

To assess the risk of bias in included studies the Cochrane RoB 2 tool was used. The certainty
of evidence was rated using the GRADE approach. All the steps in the review development
process were conducted independently by at least two review authors, except for the electronic
searches (conducted by an experienced information specialist). Discrepancies were resolved
through discussion and by involving a third author.

Further details on study selection, data extraction, dealing with missing data, assessment of
heterogeneity, data synthesis and other information are reported in the full manuscript.

Main results

In this fifth review update version, 33 RCTs with 24,861 participants, of whom 11,432 received
convalescent plasma were included. More detailed information on the included studies and par-
ticipants are reported in the full manuscript. Separate analyses were conducted for individuals

with moderate to severe COVID-19 disease and for individuals with mild COVID-19 disease.
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Further results of secondary outcomes and subgroup, as well as sensitivity analyses can be
found in the full manuscript.

Individuals with a confirmed diagnosis of COVID-19 and moderate to severe disease

Data from 29 RCTs investigating the use of convalescent plasma for 22,728 participants with
moderate to severe disease were analysed. 23 RCTs with 22,020 participants compared conva-
lescent plasma to placebo or standard of care alone, five compared to standard plasma and one
compared to human immunoglobulin. We evaluate subgroups on detection of antibodies detec-
tion, symptom onset, country income groups and several co-morbidities in the full manuscript.
Convalescent plasma versus placebo or standard of care alone

The analyses showed that convalescent plasma does not reduce all-cause mortality at up to day
28 (risk ratio (RR) 0.98, 95% confidence interval (CI) 0.92 to 1.0; 19,021 participants; high-
certainty evidence). It has little to no impact on need for invasive mechanical ventilation, or
death (RR 1.03, 95% CI 0.97 to 1.11; 14,477 participants; high-certainty evidence) and has no
impact on whether participants are discharged from hospital (RR 1.00, 95% CI 0.97 to 1.02;
12,721 participants; high-certainty evidence). Convalescent plasma may have little to no impact
on quality of life (MD 1.00, 95% CI —2.14 to 4.14; 483 participants; low-certainty evidence).
Convalescent plasma may have little to no impact on the risk of grades 3 and 4 adverse events
(RR 1.17,95% C1 0.96 to 1.42; 2392 participants; low-certainty evidence). It has probably little
to no effect on the risk of serious adverse events (RR 1.14, 95% CI 0.91 to 1.44; 3901 partici-
pants; moderate-certainty evidence). Further details for this comparison are displayed in the
visual abstract.

Convalescent plasma versus standard plasma

Regarding the comparison with standard plasma, we were uncertain whether convalescent
plasma reduces or increases all-cause mortality at up to day 28 (RR 0.73, 95% CI1 0.45 to 1.19;
484 participants; very low-certainty evidence). Similarly, we were uncertain whether convales-
cent plasma reduces or increases the need for invasive mechanical ventilation, or death (RR
5.59, 95% CI1 0.29 to 108.38; 34 participants; very low-certainty evidence) and the risk of seri-
ous adverse events (RR 0.80, 95% CI 0.55 to 1.15; 327 participants; very low-certainty evi-
dence). No further outcomes were reported for this comparison.

Convalescent plasma versus human immunoglobulin

When comparing convalescent plasma to human immunoglobulin, it may have little to no effect
on all-cause mortality at up to day 28 (RR 1.07, 95% CI 0.76 to 1.50; 190 participants; low-

certainty evidence). No further outcomes were reported for this comparison.
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Individuals with a confirmed diagnosis of SARS-CoV-2 infection and mild disease

Data from two RCTs with 536 participants, comparing convalescent plasma to placebo or stand-
ard care alone, and two RCTs with 1597 participants, comparing convalescent plasma to stand-
ard plasma was analysed.

Convalescent plasma versus placebo or standard care alone

We were uncertain whether convalescent plasma reduces all-cause mortality at up to day 28
(odds ratio (OR) 0.36, 95% CI 0.09 to 1.46; 536 participants; very low-certainty evidence). It
may have little to no effect on admission to hospital or death within 28 days (RR 1.05, 95% CI
0.60 to 1.84; 376 participants; low-certainty evidence), on time to COVID-19 symptom resolu-
tion (hazard ratio (HR) 1.05, 95% CI 0.85 to 1.30; 376 participants; low-certainty evidence),
on the risk of grades 3 and 4 adverse events (RR 1.29, 95% CI 0.75 to 2.19; 376 participants;
low-certainty evidence) and the risk of serious adverse events (RR 1.14, 95% CI 0.66 to 1.94;
376 participants; low-certainty evidence). We did not identify any study reporting other key
outcomes.

Convalescent plasma versus standard plasma

We were uncertain whether convalescent plasma reduces all-cause mortality at up to day 28
(OR 0.30, 95% CI 0.05 to 1.75; 1597 participants; very low-certainty evidence). It probably
reduces admission to hospital or death within 28 days (RR 0.49, 95% CI 0.31 to 0.75; 1595
participants; moderate-certainty evidence). Convalescent plasma may have little to no effect on
initial symptom resolution at up to day 28 (RR 1.12, 95% CI 0.98 to 1.27; 416 participants;
low-certainty evidence). We did not identify any study reporting other key outcomes.

Authors' conclusions

Implication for practice

For the comparison of convalescent plasma versus placebo or standard of care alone, our cer-
tainty in the evidence that convalescent plasma for individuals with moderate to severe disease
does not reduce mortality and has little to no impact on clinical improvement or worsening is
high. It probably has little to no effect on SAEs. For individuals with mild disease, we have low
certainty evidence for our primary outcomes.

Implication for research

There are 49 ongoing studies, and 33 studies reported as complete in the trial registries. Publi-
cation of ongoing studies might resolve some of the uncertainties around convalescent plasma

therapy for people with asymptomatic or mild disease and for certain subgroups.
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4.1 Summary of doctoral projects

The primary objective of this dissertation was to explore the methodology of the novel review
type living systematic review in the context of the COVID-19 pandemic and how to adapt the
methods to respond to the emerging challenges. The secondary objective was to apply the ex-

plored methodology and conduct a living systematic review during the COVID-19 pandemic.

To achieve the primary objective, a concept paper exploring the methodological challenges and
discussing lessons learned from LSRs conducted on a COVID-19 topic (24) was included in
this dissertation. The concept paper emphasised on the suitability of the methodology for rap-
idly emerging diseases and addressed considerations specific to LSRs. It discussed the living
mode of eligibility criteria, the timing of LSR updates, and how to transparently report changes
between LSR update versions. Additionally, a scoping review providing a systematic overview
of available methodological guidance for LSRs (25) was included in this dissertation. The over-
view exposed major evidence gaps, particularly for guidance on reporting in LSRs and appraise
their quality. The findings were used to prepare an extension of the PRISMA 2020 checklist for
LSRs.

To achieve the secondary objective, the LSR methodology was applied in the fifth update ver-
sion of the living systematic review on convalescent plasma for the treatment of COVID-19
(26). This exemplar review applied and reinforced some of the explored findings and lessons
learned on the LSR methodology during the COVID-19 pandemic. The critical revision of the
living search strategy, frequency of search, and inclusion criteria was considered. Similarly, the
decision flowchart on whether to update the review was consulted when new evidence was
identified in the ongoing search. An overview table presenting the methodological changes be-
tween the five update versions was incorporated to provide a transparent report on the differ-
ences in the methods. While most of the research questions could be answered with the identi-
fied evidence, uncertainties remained for individuals with mild COVID-19 and vulnerable pa-

tient groups (e.g. people with comorbidities or immunosuppression).

4.2 Implications for living systematic review methodology
Certain aspects and features of the LSR methodology require special consideration due to po-
tential limitations is the conduction process. The continuous and active monitoring of new evi-

dence and ongoing search impose an intensive burden of resources for authors. Monthly con-
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ducted searches need to be regularly screened, which can be exhaustive depending on the evi-
dence volume. Producing a Cochrane review, with a full update of the LSR, is highly time-
consuming, as each section requires special attention and might need to be refined and some-
times rewritten. Moreover, Cochrane reviews are known to be longer than LSRs published in
other journals and their production, including long editorial and peer review processes, can last
up to two years. During the pandemic, COVID-19 related LSRs were prioritised as “fast track”
reviews by the Cochrane Central Editorial Service, allowing completion in three to six months
(33). Other methodological challenges and considerations remain unsolved in practice applica-
tion and need further guidance. A key challenge is determining when a LSR is (still) useful or
when to “retire” it, as given criteria might not be easily transferable to practice. Regarding the
lack of LSR-specific guidance, an extension of the PRISMA 2020 checklist (34) for reporting
of LSRs is currently under production (27). Urgent guidance is needed for appraising the quality
of LSRs, suggesting that the current AMSTAR 2 - A MeaSurement Tool to Assess systematic
Reviews — tool (35) should be updated for LSRs. Further methodological implications, partic-
ularly regarding challenges raised during the COVID-19 pandemic, are discussed in the concept

paper (24) included in this dissertation.

4.3 Implications for research

Evolution of the evidence base for the convalescent plasma LSR

In the protocol of the LSR on convalescent plasma (36), it was planned to include any study
design determined by the availability of sufficient evidence and by priority of highest evidence
level. Study designs were intended to be included from highest to lowest priority, considering
RCTs at the top, followed by prospective controlled non-randomised studies of interventions
(NRSIs), prospective observational studies with a control group, and, lastly, prospective non-
comparative study designs (e.g. case series). It is interesting to compare the study designs in-
corporated throughout the various review versions, reflecting the development of the evidence
base of published studies on COVID-19, specifically on convalescent plasma treatment, during
the pandemic. The base version of the LSR published in May 2020 (37) found only prospective
non-comparative study designs to include, as this was the best available evidence at the begin-
ning of the pandemic. The first update version of the LSR published in July 2020 (38) could
include one RCT, three prospective controlled NRSI, and further safety data from non-con-
trolled NRSIs. The second update version published in October 2020 (39) incorporated a second
RCT, eight controlled NRSIs, and further safety data from nine non-controlled NSRI. There

was enough data from controlled studies available in both versions; thus, only safety data was
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added from non-controlled studies. The third update version published in March 2021 (40) in-
cluded 12 RCTs and one prospective registered single-arm study with more than 500 partici-
pants for safety data. The fourth and the fifth (an amendment) update version published in 2023
(26) included a total of 33 RCTs that reported enough safety data, leading to exclusion of single-
arm studies. Among the 33 RCTs, with a total of 24,861 participants, the majority were small
to moderately large trials ranging from 30 to 350 participants, with only a few larger trials with
nearly 2000 participants (RECOVERY and REMAP-CAP trials) (41, 42). The evolution of the
study design inclusion reflects the paucity of high-quality evidence, especially the preferred
RCT design, at the beginning of the pandemic. The objective was to synthesise and critically
appraise all available evidence at a given time and to update the review as more and potentially
more trustworthy evidence became available, leading to the multiple update versions published.

As more RCT data became available, the certainty in the evidence increased considerably.

The rapid emergence and evolution of new knowledge and evidence on COVID-19 was also
reflected in the primary studies included in the review. Studies did not consistently report out-
comes for instance. Similarly, they did not always consider changes in standard of care treat-
ment throughout the pandemic, impeding comparability in terms of co-interventions adminis-
tered within and between studies. Regarding the reporting of adverse events, studies mostly
failed to report safety consistently for both the intervention and the control arm, and to blind at
least the outcome assessors, leading to an elevated risk of bias. Moreover, there was no evidence
on convalescent plasma treatment in asymptomatic people. It would be highly interesting to
assess whether the intervention is more effective if given earlier in the disease course. Limited
evidence was available for people with mild COVID-19 disease severity and for subgroups,
including immune-suppressed patients and subgroup data of plasma from SARS-CoV-2 vari-
ants. However, there are more than 40 ongoing studies and 30 completed studies with awaiting
publication of results that are being tracked, as they might potentially resolve some of the men-

tioned uncertainties.

The evidence produced for this LSR was also used in living clinical guidelines and recommen-
dations, specifically the German COVID-19 evidence ecosystem (CEOsys) (43), one of 13 pro-

jects within a research network of medical faculties and university hospitals in Germany.
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The COVID-19 pandemic and its impact on the evidence pipeline

Carley and colleagues stated that “The COVID-19 pandemic has arguably been one of the great-
est challenges to evidence-based medicine since the term was coined in the last century” (44).
After more than three years since the beginning of the pandemic, major weaknesses have been
exposed in the production and usage of evidence-based evidence. More than 2,900 clinical trials
related to a COVID-19 research topic were registered (33). However, the large majority of trials
were too small or poorly designed and reported to provide meaningful results and robust and
trustworthy evidence (33). A similar scenario, described in the previous section of the discus-
sion, was observed in the LSR on convalescent plasma. At the same time, exemplary trials of
good practice, rigorous evidence, and having large sample sizes were conducted for various
potential COVID-19 treatments. RECOVERY (41) and REMAP-CAP (42), two multi-factorial
adaptive platform trials (45), are shining examples of these good practices and brought evidence
related to COVID-19 treatments significantly forward. The RECOVERY trial, for instance, en-
rolled more that 45,000 people at 188 active sites and produced results changing the standard
treatment of COVID-19 significantly (33). One crucial lesson learned for further pandemics or
comparable situations with vivid research fields is that more large-scale national and interna-

tional clinical trials are needed between countries to rapidly initiate high-quality evidence.

4.4 Strengths and limitations of this cumulative dissertation

An important strength of this dissertation is that it includes two publications on LSR method-
ology and contributes to the refinement and adaptation of outdated parts of this method when
applied to emerging research fields. The concept paper revealed challenges and weaknesses of
the methods experienced by authors conducting LSRs related to COVID-19 during the pan-
demic. Lessons learned and potential solutions were provided for others doing similar work.
The scoping review identified lacking guidance on LSR methodology and presented items of
guidance to be adjusted in the current literature. Furthermore, this cumulative dissertation in-
cludes a living systematic review following high-quality methodological standards suggested
by Cochrane (1, 3). In addition, previous LSR author experiences were used, and the lessons
learned from the method papers were applied in the production of the LSR. As a result, the
methodological syntheses and findings from the concept paper, the scoping review, and the
LSRs might contribute to inform and guide future researcher and be valuable for future pan-
demic preparedness. Moreover, the results could be used to prepare the development of new

methodological guidance. A main limitation of the methodological concept paper is that expe-
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riences and challenges reported from a selection of conducted LSRs on COVID-19 were con-
sidered, as a matter of time and resources. Thus, the findings and lessons learned are based on
this specific sample of LSRs and their authors’ perspectives. However, it can be assumed that
the results are largely applicable and generalisable to the general LSR conduction during a pan-
demic. Major challenges and limitations that were encountered when conducting the LSR up-

date versions were discussed in the previous section 4.3 on implications of research.
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This cumulative dissertation provided valuable and critical considerations and implications on
the methodology of living systematic reviews and showed how to apply these methods on a
vivid and emerging research topic. The dissertation projects addressed important methodolog-
ical aspect for LSRs related to a COVID-19 topic and suggested potential solutions, lessons
learned and implication for future research. Crucial lack of guidance for LSRs was identified
and systematically presented in an evidence map to inform where current guidance needs to be
updated. The application of the methods to conduct a living systematic review on convalescent
plasma for people with COVID-19 has endorsed main methodological findings. LSRs are
highly suitable for a pandemic context of rapidly emerging diseases and are increasingly used
for decision-making. However, appropriateness of the method must be carefully evaluated and
LSR specific features need to be recognised, considered, and adapted when new challenges

arise. Further research is needed to address certain remaining questions and limitations.
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Abstract

Background: A living systematic review (LSR) is an emerging review type that makes use of continual updating. In the COVID-19
pandemic, we were confronted with a shifting epidemiological landscape, clinical uncertainties and evolving evidence. These unexpected
challenges compelled us to amend standard LSR methodology.

Objective and outline: Our primary objective is to discuss some challenges faced when conducting LSRs in the context of the
COVID-19 pandemic, and to provide methodological guidance for others doing similar work. Based on our experience and lessons
learned from two Cochrane LSRs and challenges identified in several non-Cochrane LSRs, we highlight methodological considerations,
particularly with regards to the study design, interventions and comparators, changes in outcome measure, and the search strategy. We
discuss when to update, or rather when not to update the review, and the importance of transparency when reporting changes.

Lessons learned and conclusion: We learned that a LSR is a very suitable review type for the pandemic context, even in the face
of new methodological and clinical challenges. Our experience showed that the decision for updating a LSR depends not only on the
evolving disease or emerging evidence, but also on the individual review question and the review teams’ resources. © 2021 Elsevier
Inc. All rights reserved.

Keywords: Living systematic review; Experience report; COVID-19 pandemic; Emerging disease; Lessons learned; Experiences during pandemic

1. Introduction to date [1]. Therefore, LSRs are most suitable for high-
priority topics with substantial uncertainty, and where new
evidence is published regularly [1]. In a series of four
papers, the various aspects of LSRs have been discussed
and elaborated on in detail [1-4]. Cochrane published the
first version of a Cochrane LSR series in 2017 [5], and in
2019 released guidance on the conduct and publication of
Cochrane LSRs [6].

A living systematic review (LSR) is an emerging sys-
tematic review type, which makes use of continual up-
dating and ongoing surveillance of emerging research evi-
dence [1]. Regular searches ensure that the systematic re-
view includes the latest available findings and remains up
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What is new?

» Rapidly emerging diseases put new challenges on
living systematic reviews.

* Review methods and inclusion criteria may need to
be adapted for every update.

* Policy relevance and important studies may influ-
ence the updating decision.

* Transparent reporting of changes in methodology
between review updates is key.

* Transparent reporting is needed to avoid biases in
the review process.

In the context of the Coronavirus disease 2019 (COVID-
19) pandemic, we are confronted with a shifting epidemio-
logical landscape, clinical uncertainties, a lack of evidence
and a rapidly evolving evidence base. As methodologists
conducting LSRs during the pandemic, we have recognised
the need and opportunity to respond to new and unexpected
challenges by amending our standard systematic review
methodology.

2. Objectives

Our primary objective is to discuss some of the chal-
lenges faced when conducting LSRs in the context of the
COVID-19 pandemic, and to provide methodological guid-
ance for others doing similar work.

3. Outline

To accomplish these objectives we draw on the expe-
rience and lessons learned from the author teams of two
Cochrane LSRs [7, 8] and the methodological approaches
used in other selected LSRs [9-14]. When referring to ‘our’
experiences, we refer either to ‘review one’, investigating
convalescent plasma for COVID-19 treatment [7] or ‘re-
view two’, investigating international travel-related control
measures for containing the COVID-19 pandemic [8]. The
additional six LSRs were selected based on several char-
acteristics (journal, complexity of methodology and topic,
number of included studies and update strategy) to cover
a broad variety in terms of LSR characteristics, see sup-
plementary table 1. We highlight methodological consider-
ations related to when a living review question is reason-
able, particularly with regards to study designs, types of
interventions and comparators, changes in outcome mea-
sures and the search strategy. We discuss when to update,
or rather when not to update the review and the importance
of transparency when reporting methodological changes.

4. Considerations regarding a living PICO - our
experiences from a pandemic

To address the uncertainties related to COVID-19 re-
search and adapt to the evolving evidence landscape, cer-
tain methodological elements needed special consideration
for ensuring that LSRs are a reliable, up-to-date source of
evidence that respond to the urgent health situation. Our
experiences and further methodological approaches iden-
tified through other LSRs are elaborated in the following
sections and summarized in Table 1 (and in more detail,
in supplementary table 2).

4.1. Relevant design of studies? — a choice based on new
conditions

Traditionally, evidence-based medicine has applied a hi-
erarchy of evidence according to study design to achieve
an adequate quality of evidence in systematic reviews and
draw meaningful and valid conclusions. For standard inter-
vention reviews, for example, randomised controlled trials
(RCTs) are at the top of this hierarchy, followed by co-
hort studies and case-control studies in the middle of the
evidence pyramid, and case series or reports at the bottom
[15].

As response to clinical uncertainties in the COVID-19
pandemic and to ensure that no relevant evidence was ex-
cluded, in conducting review one we initially started with
broad study design inclusion criteria. We planned to in-
clude RCTs preferentially, and to include other study de-
signs, e.g. observational studies, only if insufficient RCT-
evidence was available. We had to eventually adapt this
initial plan, as we soon realised that refining inclusion cri-
teria is an interactive process [7]. Identified studies did not
report data for all our review outcomes, and in particular,
some of the RCTs did not report safety data for the control
group. Thus, for a better understanding of the frequency
of unintended effects, we made the post-hoc decision to
also include safety data from prospectively registered con-
trolled and uncontrolled studies. Similarly, other selectively
identified LSRs included observational studies at an early
stage of the COVID-19 pandemic due to a paucity of RCTs
[7,9-11,13]. The lesson learned here is that authors should
always rely on the best available evidence, which may
be dependent on the outcome and will likely evolve and
change rapidly over time. As LSR authors, we aim to syn-
thesise and critically appraise all available evidence at a
given time, but to update the review as more and poten-
tially more trustworthy evidence becomes available. For
example, we have seen that observational studies reported
on positive outcomes for several interventions, e.g. conva-
lescent plasma [7] or hydroxychloroquine [11], but were
later shown to have little or no therapeutic effect against
COVID-19 in higher quality studies and systematic review
updates.
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Table 1. Summary of challenges identified from the methodological approaches used in selected LSRs.

Methodological elements with special LSR
consideration and related challenges

LSRs reporting on these challenges

How the LSRs handled these
challenges

Living methodology
Choice of study design: e.g. lack of RCTs/high
quality studies

Choice of study type: e.g. inclusion of preprints
Intervention and comparators challenges
Changes in outcome measures

Search strategy

Handling of preprints

When to update, or rather when not to update
Updating triggers in general

Updating trigger: important studies

Updating trigger: policy relevance

Information on funding

Transparent reporting of changes
Reporting updates between protocol and review

Reporting updates between review updates if
applicable

Juul, et al.; Schiineman, et al; Hernandez, et al;
Wynants, et al; Allotey, et al; John, et al;

All
None
Juul, et al;

Juul, et al; Schiineman, et al; Hernandez, et al;
Wynants, et al; Allotey, et al; John, et al

Juul, et al; Schiineman, et al; Hernandez, et al;
Wynants, et al; Allotey, et al; John, et al

Juul, et al; Schiineman, et al; Hernandez, et al;
Wynants, et al; Allotey;, et al

Schiineman, et al; Hernandez, et al; Wynants,
et al;

Juul, et al; Wynants, et al; John, et al

Juul, et al; Schiineman, et al; Hernandez, et al;
Allotey, et al; John, et al

Juul, et al

Juul, et al; Schiineman, et al; Hernandez, et al;
Wynants, et al; Allotey, et al; John, et al

Inclusion of other designs, such
as observational study or
modelling studies

Inclusion of preprint
/

Post-hoc changes of the inclusion
criteria for outcome measures

Included a variety of databases
and search approaches (e.g.
preprint server, hand search)

Added preprint server to their
search, but no solution reported
on how to track preprint updates

Update changes mentioned in a
section at the end of the text

Update changes mentioned in the
results, discussion or data

supplement, trough update alerts
or in a separate paragraph placed
before the review introduction

Generally ignored by the classical hierarchy of evi-
dence, modelling studies have rarely been used in answer-
ing questions of intervention effectiveness, with system-
atic reviews focusing instead on experimental and some-
times observational evidence. This lack of consideration of
modelling studies is at least partially because such studies
simulate data on interventions and/or outcomes, which of-
ten require multiple sometimes questionable assumptions,
rather than observing and measuring them directly. For
some COVID-19 questions, modelling studies represented
the sole evidence source, and it became clear early on,
that decision-makers, despite the limitations of such stud-
ies, were using such studies to inform decisions. In the
first version of review two [8], we included any type of
modelling study due to the lack of experimental and even
observational evidence.

Separate from study design, we also discussed which
types of publication to consider for our reviews, e.g.
peer-reviewed articles, preprints, abstracts, letters, etc. The
experiences during this pandemic have shown the risks

and benefits of using preprints, i.e. prompt availability
versus validity and reliability (or lack thereof). Due to
the prompt availability, several LSRs included preprints
[7-14]. However, preprints must be handled with caution
as they are not peer reviewed and results might still change
[7-9,12,13]. Using preliminary preprint findings instead of
data from the most updated preprint version, or the peer-
reviewed journal publication could lead to different results
or implications for review updates. It is challenging to
identify updates of preprints, especially when the DOI re-
mains unchanged [9-14]. As soon as the full-text journal
publications became available, some review authors priori-
tised these and reassessed the preprints [7,8,12,13]. To ad-
dress remaining uncertainties, sensitivity analysis exclud-
ing preprints can be helpful to investigate the robustness
of results [7].
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4.2. Interventions and comparators

We learned that the interventions and comparators as-
sessed by LSRs in the pandemic context evolved over time
and needed adaptations. According to the Cochrane Hand-
book for Systemic Reviews of Interventions, it is important
to consider and minimise the clinical and methodological
heterogeneity between studies, to allow a valid compari-
son and a reliable pooled effect [16]. For review one [7],
our overall main comparison remained unchanged; how-
ever we did adapt how we defined the specific interven-
tion and comparator. Specifically, we noticed that, because
there was and is no real standard care available, the best
supportive care options differed widely across contexts. For
instance, we observed that Chinese studies often used Tra-
ditional Chinese Medicine as part of patient care [17].
Studies that were initiated early in the pandemic often
used hydroxychloroquine [18], and studies that recruited
patients after July 2020 often used corticosteroids [19].
Another challenge was that for most co-interventions the
evidence on safety and effectiveness remained uncertain.
Hence, we tried to account for bias due to unequal distribu-
tion of co-interventions across study groups. We analysed
individuals with mild and moderate to severe symptoms
separately, based on existing hypotheses regarding the in-
tervention modes of activity and our evolving understand-
ing of COVID-19 progression to assure comparability of
study participants [7].

4.3. How to deal with changes in outcome measures

At the beginning and throughout the course of the pan-
demic, robust and relevant outcome measures were not
clear. We based our outcome selection on the COMET
(Core Outcome Measures in Effectiveness Trials) initiative
for COVID-19 patients [20]. As more evidence became
available, we found that outcome measures needed to be
refined. Thus, our outcome set was never “final” but con-
stantly evolving. We noted for instance in review one [7],
that there was broad diversity in the assessment and report-
ing of the clinical status or disease progression, with stan-
dard reporting measures changing over time as well. This
increased the potential for heterogeneity in outcome mea-
surement and reporting across studies. We could not find
a solution to reasonably combine data and provided nar-
rative syntheses without meta-analysis for respective out-
comes. Changing outcomes were also identified in the Juul
review, which added an additional post-hoc outcome for
their update [9].

4.4. Developing the search strategy

We used the Cochrane guidance for LSR search meth-
ods to develop our initial search strategy. According to this
guidance, there is a particular interest for LSRs to keep on-
going and emerging evidence up to date through regular

searches of electronic databases, clinical trial registries and
other potential sources [6]. The search strategies also need
to be updated, as relevant terms, keywords or database fil-
ters may change [6].

One challenge for review two, related to maintaining
searches over time [8]. The changing database landscape
required constant amendments to the search strategy and
literature sources. For example, the Centers for Disease
Control and Prevention (CDC) COVID-19 Research Ar-
ticles Downloadable Database, an early and comprehen-
sive source of pre-print articles, was discontinued in mid-
2020, but is now completely covered by the WHO COVID-
19 Global literature on coronavirus disease database. A
challenge for review one involved the dynamic nature of
electronic databases [7], with existing databases chang-
ing and new ones becoming available. Therefore, it was
not sufficient to rely only on the traditionally utilised
databases such as PubMed, Embase or CENTRAL. Some
reviews also explored new COVID-19 registries, such as
the Cochrane COVID-19 Study Register (CCSR), [7-10] a
regularly updated public database for study references, par-
ticularly efficient for update searches of LSRs [21]. Also,
the L*VE platform, was used in some LSRs [7,10,14].
The information specialists involved in review one used the
website of “COVID-END” [22] and the EPPI Centre [23],
providing guidance and listing the various COVID-19 reg-
istries, to get an overview of the numerous newly available
and often overlapping registries. Another challenge identi-
fied in review one was that no suitable screening software
exists to respond to the evolving inclusion criteria [7]. Be-
cause of the rapid emergence of new evidence, most LSRs
decided to run a complete search each week [7,9,10,14] or
month [11].

A further challenge with review one was tracking the
ongoing studies [7], as the estimated study completion
dates indicated in the study registries were sometimes un-
reliable. Therefore, it was of utmost importance to track
ongoing studies through regular contact with the main in-
vestigators. For previously identified ongoing platform tri-
als [7] or preprints [9-14] some authors decided to perform
regular manual checks for new updates.

5. When to update, or rather when not to update

When to update is an important issue to discuss when
planning and conducting a LSR, and is highly context
dependent. There is no clear standard for how frequent or
at which time point updates of LSRs should be performed
and published [1]. According to Cochrane, updates can
be planned either when it is likely that newly identified
evidence has an impact on the review conclusions or at
a fixed-interval schedule when more emerging evidence
is expected [6]. The panel for updating guidance for sys-
tematic reviews recommends an individualised updating
approach, where the responsibility for the update decision
depends on the personal resources of the authors and the
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Plan or revise LSR

New review —_— Publish LSR protocol

methods Existing review

N Include LSR methods as
appendix to review update

> Existing LSR

Amend methods and
o highlight changes between
updates

r Enough funding

Limited or no

Run searches and screen

A A

available funding

(e.g. weekly)

I No new studies, data or

information found

Extract data and assess
quality

New studies, data or
information found

No important impact on
review findings

Some important impact
on review findings

LSR on hold

Do not publish now

Update manuscript and
publish review later

Decide to publish
because of high policy
relevance

Waiting for important
study
Update manuscript and
synthesise data

Fig. 1. LSR decision flowchart for updating and publishing the review, adjusted for the context of rapidly emerging diseases (amendments:
components in blue are the additional steps we took with the original Cochrane flowchart in grey and purple [6]).

editorial team [24]. The Annals of Internal Medicine pro-
vides detailed author guidance on updating and publishing
paths for LSRs, which suggests committing to publish
either surveillance comments, alerts of new evidence or a
new article with major updates [25].

In the context of the COVID-19 pandemic, we defined
additional components to consider when deciding on up-
dating a LSR. Based on a figure from the Cochrane LSR
guidance illustrating the LSR workflow [6], we reproduced
a similar figure and adapted it according to our experience
(blue components), to visualise the decision process for
updating or publishing a LSR (see Fig 1). The part of
the flowchart that we altered most relates to running the
search. Here we added three additional considerations that
can affect the decision of whether to update, publish, nei-
ther or both: the policy relevance, the importance of the
study and funding. Each of these three considerations is
described in more detail below.

5.1. Policy relevance

We added ‘policy relevance’ as an additional compo-
nent influencing the updating decision, as policy triggers
can indicate the need for an update. For example the Emer-
gency Use Authorization and statement by the US Food
and Drug Administration (FDA) that convalescent plasma
may be effective in treating COVID-19 was an important
consideration [26] in deciding to publish an update of re-
view one [7], even though the conclusion of our review did
not change after considering additional study data. Regard-
ing review two [8], the development of WHO guidance on
COVID-19 mitigation in the aviation sector heavily influ-
enced the decision of when to update [27].

5.2. Important studies

We also added “waiting for important study” as an ad-
ditional aspect to consider in the updating decision. As
ongoing studies identified in previous versions of review
one came to completion [7], we faced the decision of when
to update. To make optimal use of resources, we ultimately
decided to tie our updates to the completion of larger, well-
planned studies, e.g. platform trials. These were most likely
to produce higher-certainty evidence, and we felt that an
update including such studies would be of optimal value to
the end user. Through regular communication with study
investigators, we were able to identify when an ‘important’
study for our PICO was going to be published. For review
two [8], and potentially for other less clinical, more public
health-type PICOs, diverse modelling studies and smaller
observational studies can be important. The author guid-
ance of the annals of internal medicine for instance sug-
gests a “major update” when new evidence is substantive.
Here an “important study” could be a large, well designed
study in case of previous inconsistent or lower quality stud-
ies, or could be several new studies of differing size and
quality [25].

5.3. Funding

Funding could influence or delay the conduct of updates
and should therefore be considered already before starting
a review update and running the search. If there are no
resources to conduct the review update it is possible that
the steps following the search cannot be conducted. This
concerns not only financial resources but also to time and
personnel. In one LSR the review authors indicated that
they excluded grey literature for instance due to resource
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Table 2. Summary of PICO development from protocol stage to current review version.

Participants Intervention
(inclusion and

exclusion)

Comparator

Outcomes Study Methods Results Authors
(primary and  design changes conclusion
secondary)

Protocol (date)
Update 1 (date)
—Changes
Update 2 (date)
—Changes
Update 3 (date)
—Changes
Update 4 (date)
—Changes

limitations, which could have hindered identification of im-
portant new evidence [13].

6. Transparency in the reporting of changes

Transparent and traceable reporting of changes to the
methodology of LSRs is a challenge, and there is currently
no PRISMA reporting guideline for LSRs. According to
Cochrane guidance, a LSR requires the explicit reporting
of certain factors, such as the screening, whether the re-
view incorporated new evidence, and the methods changes
[6]. Cochrane has established a transparent structure for
reporting the differences between protocol and review in
standard reviews [6]. This standard structure can be used
for any review, but it may not be adequate for LSRs. Thus,
we feel that there is a need for a similar structure specific
for LSRs.

In the context of a living PICO and methodology, we
found it highly relevant to report in a transparent way the
differences between the protocol and first version of the re-
view, as well as between the review updates. When looking
at how changes from other LSRs were reported, one LSR
included a section at the end of the review on “changes
between protocol and review” [9]. Others indicated mainly
the changes between review versions or updates, either
briefly in the discussion, data supplements [9,12,14], or
through update alerts published between review versions
[10,11]. One review included a section “Updates from ver-
sion 17 before the introduction of the review [13]. For
review one |[7], we decided to include an overview table
of changes titled ‘Summary of PICO development from
protocol stage to current review version’, which can be in-
corporated by other LSR authors. This table summarises
the main PICO elements (e.g. participants, interventions,
comparators, outcomes, study design and methodological
changes) of the protocol and review version changes. For
the latter, it is also important to report changes of the
review$ results (e.g. the number of included studies, the

certainty of the evidence) and the authors conclusion (see
Table 2).

We found it important to emphasise that the choice of
study design eligibility was not a selective post-hoc ap-
proach. Ideally, the methodology for each update should
be adapted and (re)finalised at the beginning of each ver-
sion. Studies that are excluded based on different criteria
for the updated PICO could be listed chronologically in a
‘supplemental evidence set’ or incorporated in a modified
PRISMA flowchart, and thereby increase transparency of
the screening and study selection process [28].

7. Lessons learned and conclusion

Based on our experiences in the planning and conduct-
ing of LSRs in a pandemic environment and challenges
identified from approaches used in other LSRs, we can
conclude that a LSR is a highly suitable review type for the
pandemic context, even in the face of new methodological
and clinical challenges. Our experience also demonstrated
that updating the methods of a LSR, or the LSR itself, is
dependent not only on the evolving disease or the emerging
evidence, but also on the individual PICO and the capacity
as well as resources of the review team. For a living PICO,
we described the importance of transparently reporting the
differences between the protocol and the review, as well as
between each review update. These lessons learned could
be valuable for future pandemic preparedness. An implica-
tion for further research and discussion is when to ‘retire’
and discontinue the updating of a review.
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Abstract

Background and objective The living systematic review (LSR) approach is based on ongoing surveillance of the lit-
erature and continual updating. Most currently available guidance documents address the conduct, reporting, pub-
lishing, and appraisal of systematic reviews (SRs), but are not suitable for LSRs per se and miss additional LSR-specific
considerations. In this scoping review, we aim to systematically collate methodological guidance literature on how to
conduct, report, publish, and appraise the quality of LSRs and identify current gaps in guidance.

Methods A standard scoping review methodology was used. We searched MEDLINE (Ovid), EMBASE (Ovid), and The
Cochrane Library on August 28, 2021. As for searching gray literature, we looked for existing guidelines and hand-
books on LSRs from organizations that conduct evidence syntheses. The screening was conducted by two authors
independently in Rayyan, and data extraction was done in duplicate using a pilot-tested data extraction form in Excel.
Data was extracted according to four pre-defined categories for (i) conducting, (i) reporting, (iii) publishing, and (iv)
appraising LSRs. We mapped the findings by visualizing overview tables created in Microsoft Word.

Results Of the 21 included papers, methodological guidance was found in 17 papers for conducting, in six papers
for reporting, in 15 papers for publishing, and in two papers for appraising LSRs. Some of the identified key items for (i)
conducting LSRs were identifying the rationale, screening tools, or re-revaluating inclusion criteria. Identified items

of (ii) the original PRISMA checklist included reporting the registration and protocol, title, or synthesis methods. For (iii)
publishing, there was guidance available on publication type and frequency or update trigger, and for (iv) appraising,
guidance on the appropriate use of bias assessment or reporting funding of included studies was found. Our search
revealed major evidence gaps, particularly for guidance on certain PRISMA items such as reporting results, discussion,
support and funding, and availability of data and material of a LSR.

Conclusion Important evidence gaps were identified for guidance on how to report in LSRs and appraise their qual-
ity. Our findings were applied to inform and prepare a PRISMA 2020 extension for LSR.
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Introduction
Systematic reviews (SRs) are essential to provide evi-
dence-based answers to clinical and public health-
related questions. Due to the continuous publishing of
relevant primary studies in some areas, it is important
to keep these SRs up-to-date [1]. One could achieve
that goal by adopting the living systematic review (LSR)
approach, which is based on an ongoing surveillance
of the literature and continual updating [2]. Regular
searches ensure that the SR includes the latest available
evidence and remains up-to-date [2]. Therefore, LSRs
are most suitable for high-priority topics with sub-
stantial uncertainty and frequent publications. When
continually updating a review, it is important to report
changes to the methodology and the findings in trans-
parent and traceable ways, which can be challenging.
Few guidance documents address the conduct, report-
ing, publishing, and appraisal of LSRs. The Living Evi-
dence Network developed in 2019 the “Guidance for the
production and publication of Cochrane living system-
atic reviews” [3]. However, this guidance lacks certain
aspects of the LSR methodology, which have been shown
to be important in the last years with the rising number
of LSRs conducted. While the recent update of the “Pre-
ferred Reporting Items for Systematic reviews and Meta-
Analyses” (PRISMA) can be used for reporting LSRs, the
statement indicates there may be some additional consid-
erations that need to be addressed [4]. Also, the AMSTAR
2—Assessing the Methodological Quality of Systematic
Reviews—tool [5] which was developed for the critical
appraisal of the quality of SRs, does not consider LSRs.
Therefore, it is of high interest to summarize the litera-
ture evaluating methods of conducting, reporting, pub-
lishing, and appraising LSRs, as well as any guidance on
those methods. Scoping reviews are particularly useful in
the context of emerging evidence and act as a precursor
for other topic-related projects [6]. This scoping review
is part of a larger project to develop an extension of the
PRISMA 2020 statement for living systematic reviews.

Objective

The main objective is to systematically collate meth-
odological literature on guidance on how to conduct,
report, publish, and appraise the quality of LSRs and
to systematically map how much and what kind of evi-
dence is currently available.

Methods

A protocol elaborating on the detailed methodology
of this scoping review was already published [7]. The
main differences in methods between the protocol and
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this scoping review are displayed in the Supplementary
Table 1.

Scoping review methodology

To achieve the objective, we conducted a scoping
review to identify and evaluate existing evidence and
map the availability of methods papers, evidence gaps,
and associated primary research gaps [6]. We followed
the standard scoping review methodology guidance of
the Joanna Briggs Institute [6] and applied the follow-
ing steps:

a) Identification of the research question

b) Identification of relevant studies

c) Study selection

d) Charting the data

e) Collating, summarizing, and reporting of the results

(8]

Moreover, we adhered to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses extension for
Scoping Reviews (PRISMA-ScR) checklist (see Supple-
ment Table 2) for transparent reporting of the results [9].

Eligibility criteria
We included articles that devoted at least one paragraph
to discuss methods or conceptual approaches on how to
conduct, report, publish, or appraise LSRs. Such articles
were ideally methodological or concept papers describ-
ing methods for LSRs, guidance (e.g., handbooks) for
undertaking LSRs, issued by organizations that conduct
evidence syntheses, and commentaries or editorials that
discuss methods for LSR.

We excluded from our search, LSRs themselves, LSR
protocols, and non-LSR-specific papers.

Identification of relevant studies
We searched MEDLINE (Ovid), EMBASE (Ovid), and
The Cochrane Library. All searches were completed on
August 28, 2021, and we searched from database incep-
tion. The search strategy was initially developed by a
researcher experienced in developing literature search
strategies with support from an information specialist
(LH), as part of a larger project to develop an extension of
the PRISMA 2020 statement for LSRs [10, 11]. The strat-
egy was peer-reviewed and updated by another informa-
tion specialist (IM). Please see Box 1 of the Appendix for
the complete search strategy.

As for searching the “gray literature,” we looked for
existing guidelines and handbooks on LSRs from organi-
zations that conduct evidence syntheses (e.g., Cochrane
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handbook, Living Evidence network, JBI) using the Lens.
org website. Additionally, we conducted an ancestry
search to identify relevant LSR handbooks and guidance
documents from the reference list of published LSRs. We
performed a descendency search, using certain seminal
documents (e.g., papers defining LSRs and Cochrane
guidance), and tracked their citations via Google Scholar.

Article selection

Two authors (from among CI, NS, EA) contributed
to screening independently and in duplicate titles and
abstracts. We used a web-based systematic review soft-
ware Rayyan (RRID:SCR_017584) for the screening pro-
cess. To ensure a consistent screening procedure and
optimize agreement, we developed and used a detailed
written instruction form. We then screened for full text
assessing eligibility, based on our predefined eligibility
criteria. Disagreements and conflicts were solved by con-
sulting a third author.

Data extraction and presentation

Two review authors (from among CI, NS, VP, SW,
EA) extracted and cataloged the data on LSR-spe-
cific methodological aspects into a standardized and
pilot-tested data extraction form in Microsoft Excel
(RRID:SCR_016137). We extracted the main article
characteristics and LSR-specific guidance data accord-
ing to our predefined categories on (i) conducting, (ii)
reporting, (iii) publishing, and (iv) appraising LSRs.
The identified evidence was mapped by visualizing
overview tables created in Microsoft Word. The items
of the conducting category are based on the standard
process of conducting a systematic review from the
Cochrane Handbook [12], including the intermediate
steps from describing the rationale to evidence syn-
thesis. The reporting category includes the 27 items
of the original PRISMA 2020 checklist [4] to identify
whether LSR-specific reporting guidance exists for
each of these items. The items of the publishing cat-
egory are partly based on standard Cochrane guidance
for systematic reviews [12] and the experiences of LSR
authors within this author team. The LSR appraisal cat-
egory is based on the 16 questions from the AMSTAR
2 tool [5]. Even though we extracted and classified the
data according to these categories, we considered that
items from one category (e.g., conducting LSR) could
have an impact on items from another category (e.g.,
publishing LSR) and might even overlap. The extracted
study characteristics and category items are listed in
Supplementary Table 3.
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Results

We identified 4590 references, potentially relevant to
our research question. After having removed 1171 dupli-
cates, we screened 3436 records on title and abstract and
excluded 3379 records that did not meet the pre-defined
eligibility criteria. We screened the full text of the remain-
ing 57 records and included 17 papers from the data-
base search in the scoping review. We also searched for
“gray literature” and identified 49 potential records, from
which we included five papers in the scoping review. In
total, 21 articles from both searches were included in the
scoping review. The detailed selection process and results
are reported in the PRISMA flow diagram (see Fig. 1) [4].

The evidence map

The 21 included papers provided data for 40 of our pre-
defined LSR-specific items. Methodological guidance was
found in 17 papers for conducting LSRs, in six papers for
reporting LSRs, in 15 papers for publishing LSRs, and in
two papers for appraising LSRs (see Tables 1 and 2).

LSR conducting guidance

From the 17 papers including guidance on conducting
LSRs, we mapped and summarized the reported guid-
ance for each of our pre-defined items and sub-items
(see Table 3). We found evidence for all the pre-defined
items on conducting and almost all the sub-items. A par-
ticular high frequency of papers, more than half of the
17 included papers, provided guidance on certain sub-
items such as the rationale for conducting a LSR and the
screening tool of the search. Between one and five papers
presented guidance on other sub-items, including chang-
ing and re-evaluating the inclusion criteria, the search
(frequency, database, and who), the data extraction (fre-
quency, who, and how), the quality and bias assessment
(frequency and how), the data synthesis with meta-analy-
sis if applicable (frequency, who, and how), the frequency
of the certainty of evidence assessment, authorship
changes, ongoing method support, and funding. Also, we
found that some papers established very broad guidance
on several steps of conducting a LSR [1, 3, 13-15, 25, 29].
The remaining papers reported more specific guidance on
certain particular steps of the LSR conduction process.
We could not identify any evidence for guidance on two
sub-items: who carries out the quality and bias assess-
ment and the certainty of evidence assessment.

LSR reporting guidance
From the six papers providing guidance on report-
ing LSRs, we mapped the available data for each of the
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Identification of studies via databases (12.08.21)

) (

Identification of studies via other methods

Reports not retrieved
(n=0)

A4

Reports excluded:
Reason 1: duplicates of the
database search (n= 25)
Reason 2: irrelevance (n= 2)
Reason 3: no LSR guidance
or recommendations (n= 16)
Reason 4: no results (n= 1)

*on 26.08.2021 “evidence ecosystem” was added as keyword in the search strategy

Fig. 1 Flowchart of the database search and gray literature

PRISMA items and sub-items and summarized the iden-
tified guidance (see Table 4). We found guidance on 13
out of the 27 PRISMA items for reporting a LSR. We
identified a higher frequency of papers, three out of the
six, providing guidance for PRISMA item 24 on the reg-
istration and protocol. One or two papers provided guid-
ance for PRISMA items one until eight, 11, 13, 16, and
25. We noted that one paper [3] included particularly
elaborated guidance on some of the PRISMA items, and
the remaining papers provided guidance on a particular
PRISMA item.

We could not identify any guidance for the PRISMA
items on reporting the methods, including data collection
process (9), data items (10), effect measure (12), reporting
bias assessment (14), and certainty assessment (15). Fur-
ther, there was no guidance identified for the reporting
of results, including study characteristics (17), presenting
the risk of bias in studies (18), results of individual stud-
ies (19), results of synthesis (20), reporting bias (21), and
certainty of evidence (22). No data was found on report-
ing the three items (23a, 23bc, and 23d) of the discussion,
on the item reporting support and funding (25), and on
the availability of data and material (27).

—
c Records identified from Records identified from:
o databases: Records removed before n=49
§ Cochrane Library (n = screening: Websites
= 2174+13%) Duplicate records removed Citation searchin
] Embase (n = 173+43%) (n=1171) g
S Medline (n = 2174+13%)

I
—
Records screened (TiAb) Records excluded
(n = 3436) (n =3379)
) Reports sought for
Reports sought for retrieval Reports not retrieved o i
2 (n=57) (n=0) (n = 49)
: !
: |
P Reports excluded: Reports assessed for
Reports assessed for eligibility Reason 1: irrelevance (n= eligibility
(n=57) 10) (n = 49)
Reason 2: not LSR specific
(n=4)
Reason 3: no LSR guidance
or recommendation (n=17)
Reason 4: no results (n= 5)

e v Reason 5: duplicate (n= 4)

—
b4 Studies included in the scoping
o review: (n= 22)

3 From the database search <
£ (n=17)
From grey literature (n= 5)

LSR publishing guidance

From the 15 papers including guidance on publishing
LSRs, we mapped the available data for our pre-defined
items and sub-items and summarized the identified
guidance (see Table 5). We found guidance for all of the
pre-defined items and all the sub-items. We identified a
particular high frequency of papers, more than half of the
15 included papers, providing guidance on certain sub-
items such as the publication type, publication frequency,
update publication trigger, and time point for transition-
ing out of the living mode. A lower frequency of papers
included guidance on the remaining sub-items. Also, we
note that some papers provide very broad guidance on
several aspects of publishing a LSR [3, 14, 19, 29]. The
other remaining papers provided more specific guidance
on particular steps of the LSR publication process.

LSR appraisal guidance

From the two papers including guidance on LSRs
appraisal, we mapped the available data for each
AMSTAR 2 tool question and some additional items
and summarized the identified guidance (see Table 6).
We found guidance on appraising LSRs for four of the
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