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Abstract 

Aim: : The objectives of this scoping review are to identify the challenges to conducting evidence synthesis during the COVID-19 
pandemic and to propose some recommendations addressing the identified gaps. 

Methods: : A scoping review methodology was followed to map the literature published on the challenges and solutions of conducting 
evidence synthesis using the Joanna Briggs Methodology of performing scoping review. We searched several databases from the start 
of the Pandemic in December 2019 until 10th June 2021. 

Results: : A total of 28 publications was included in the review. The challenges cited in the included studies have been categorised 
into four distinct but interconnected themes including: upstream, Evidence synthesis, downstream and contextual challenges. These 
challenges have been further refined into issues with primary studies, databases, team capacity, process, resources, and context. 

Several proposals to improve the above challenges included: transparency in primary studies registration and reporting, establishment 
of online platforms that enables collaboration, data sharing and searching, the use of computable evidence and coordination of efforts 
at an international level. 

Conclusion: : This review has highlighted the importance of including artificial intelligence, a framework for international collabo- 
ration and a sustained funding model to address many of the shortcomings and ensure we are ready for similar challenges in the future. 
© 2021 Elsevier Inc. All rights reserved. 
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What is new? 

Key findings 
• There are several limitations with the current evi- 

dence synthesis methodologies. 
What this adds to what was known? 

• Recommendations to improve the limitations of the 
methodologies are fragmented. 
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• The development of robust methodologies to cope 
with the high research output published in response 
to COVID-19 is imminent. 
• A framework of Artificial Intelligence, international 

collaboration and funding is necessary. 
What is the implication and what should change 

now? 

• The review provides insight for methodologists to 

plan for similar situations. 
• Further work is urgently needed in this area 

1. Background 

The high speed and the scale in which research on the
COVID-19 pandemic is published are challenging for de-
cision makers, clinicians, patients and the public [1,22] .
This is mainly because of the difficulty in synthesizing all

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jclinepi.2021.10.017&domain=pdf
https://doi.org/10.1016/j.jclinepi.2021.10.017
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these data in a timely way (Ruano, Gomez-Garcia, Pieper,
& Puljak, 2020). This has been partly addressed by the
use of living and rapid reviews to overcome the plethora
of published papers ([ 3 , 10 , 14 , 15 , 29 ]; Negrini, Mg, Cote,
& Arienti, 2021). 

Several evidence syntheses groups have initiated
projects to address these challenges. A number of reposi-
tories such as WHO COVID, LitCovid, Cochrane COVID-
19 Register and L.OVE COVID were developed to iden-
tify COVID-19 articles available in multiple resources. [38]
Other projects aim to map, prioritize or add extra informa-
tion with a particular focus. For instance, COVID-END is
selecting best evidence syntheses based on explicit criteria
policies ( [2,32] ; Patil, 2020; Zheng et al., 2020) and LIT-
COVID is tracing public health interventions and national
policies. Zheng, 2020. The L.OVE COVID initiative is also
created by a network of experts supported by artificial in-
telligence to address a comprehensive map of questions for
health decision making ( https://iloveevidence.com/). 

The COVID-NMA project aims at building an evidence
ecosystem for the COVID-19 pandemic [12] . Similarly,
the eCOVID-19 RecMap that catalogues COVID-19 rec-
ommendations, provides users with direct links to living
evidence maps, and in particular to the evidence on the
Population and Intervention combination they selected for
their guideline question (Lotfi et al., 2021). Some groups
are combining their efforts to cover as many steps as possi-
ble of the evidence ecosystem. [12] These include the use
of the Cochrane COVID-19 register and L.OVE COVID as
evidence sources, for the COVID-NMA programme (Met-
zendorf, 2021 and [13] ), and the use of the latter by the
Australian Living guidelines to inform their recommenda-
tions for practice.’ 

The BMJ Living NMA, the PAHO Ongoing Living Re-
view and eCOVID-19 RecMap are using L • OVE COVID
as a key source of the evidence they process. (Melo, 2021)
Furthermore, collaboration between different project is re-
shaping these efforts. For instance, the Norwegian Institute
of Public Health stopped its effort to maintain the Map
of COVID-19 evidence and is now collaborating on the
L • OVE COVID. 

These initiatives and other experiences detailed by
knowledge users have also uncovered many shortcomings
of the current research synthesis model such as the low
quality of primary studies, the complexity of the process
of identifying relevant studies, the lack of robustness of
the critical appraisal techniques and data analysis (Palayew
et al., 2020; Ruano et al., 2020), the unnecessary duplica-
tion of reviews and the time taken to produce a systematic
review [ 13 , 33 ]. 

The above challenges and the need to produce timely
evidence for policymakers in an environment where there
is insufficient reliable evidence to guide practice and pol-
icy has drawn significant attention to explore new ways to
address the high volume of research synthesized on im-
portant topics for researchers, clinicians and policy mak-
ers.(Pearson, 2021) To date, no review has systematically
scoped and synthesized this information, therefore, this re-
view was undertaken to collate the available data on the
challenges of evidence synthesis uncovered by COVID-19
and explore solutions. The objectives of this scoping re-
view are to: 
• Identify the challenges to conducting evidence synthesis

during the COVID-19 pandemic 
• Propose recommendations on how to address the iden-

tified challenges 

2. Methods 

2.1. Inclusion criteria 

The methodology of the current scoping review is
based on published methodologies [40] . The concept of
interest was the challenges to evidence synthesis in the
context of the COVID 19 pandemic. We included both
qualitative and/or quantitative study designs (experimen-
tal, descriptive, and observational studies). We consid-
ered only studies published in English. We registered
a protocol of the review in Open Science Framework
(10.17605/OSF.IO/79EUB). 

2.2. Search strategy 

We utilized a three-step search strategy. First, we under-
took an initial limited search of Ovid MEDLINE on the 9th
of June 2021 to examine the text words contained in the
title and abstract and of the index terms used to describe
the articles found in the first search. Second, we used all
identified keywords and index terms to search across all in-
cluded databases (see information sources, below). Thirdly,
we manually searched the reference lists of identified ar-
ticles for additional publications and information as men-
tioned by [40] and (Peters et al., 2021). 

2.3. Information sources 

We searched the following databases: Ovid MEDLINE,
Embase and Public Health Reports starting with the date
of the start of the Pandemic on the 1st of December 2019
until June 10, 2021. The search combined terms for the
concepts of evidence synthesis (e.g., evidence synthesis,
knowledge synthesis, systematic reviews) and COVID-19
(e.g., pandemic, Coronavirus). Due to the dearth of liter-
ature on the topic, we included any type of publications
(i.e. letters, editorials and any other information found on
the topic). We also searched the Journal of Clinical Epi-
demiology, which had a special issue on the topic. Finally,
we used citation chaser to find all any relevant references
of all the included publications as detailed by [36] . 

https://iloveevidence.com/
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2.4. Data extraction 

One author (HK) extracted relevant data from the in-
cluded publications to address the scoping review question
as outlined by [39,40] and (Peters et al., 2021). The ex-
tracted data for the following: authors, year of publication,
study type, challenges cited by authors and recommenda-
tions made by the authors to address the challenges. 

2.5. Mapping the results 

In order to map the included research, we identified
a set of themes based on discussion among the team
members and a review of previous research studies. { [34]
#20}{Chen, 2021 #36}{Akl, 2020 #465}{Shokraneh, 2020
#41} We categorized the challenges into upstream level
(related to processes that precede Evidence Synthesis (ES),
ES level, downstream level (challenges related to processes
that follow ES), and contextual challenges. The categoriza-
tion of upstream, downstream and contextual challenges
was based on the following meanings. We have categorized
factors associated with production of evidence synthesis
under upstream issues, on the other hand, downstream is-
sues included factors that influence the dissemination of
evidence synthesis. Contextual factors related to the social
context of producing and disseminating evidence synthesis.

3. Results 

We identified a total of 105 citations through the elec-
tronic search of databases, and 780 additional citations us-
ing citation searcher. After the removal of all duplicates,
we screened the titles and abstracts of 865 unique cita-
tions and as a result excluded 790 citations. The screening
of the full text of the remaining 75 references yielded a
total of 28 eligible publications. The results of the search
and selection processes (PRISMA chart) are summarized
in Figure 1 . 

3.1. Publication characteristics 

Table 1 presents the descriptive summary of the in-
cluded publications. Five of those (18%) were published
in 2021 and the remainder were published in 2020. The
included publications consisted of eight discussion pa-
pers (n = 8; 29%), seven commentaries (25%), five research
studies (18%), three methodology publications (11%), two
letters to the editor (7%), two editorials (7%) and one lit-
erature review (4%). 

3.2. Challenges 

The main challenges identified from the 28 publications
included: upstream challenges (20 studies), ES level chal-
lenges (four studies), downstream challenges (three stud-
ies), and contextual challenges (four studies) as shown in
Figure 2 . Table 2 shows the reference to the challenges
across the included publications. Many publications de-
tailed more than one theme. 

3.3. Upstream challenges: Evidence production 

Evidence production challenged evidence synthesis dur-
ing the COVID-19 pandemic with a high output in a rel-
atively short amount of time. [ 4 , 6 ]. Moreover, the peer
review process lacked rigor due to the need to publish in-
formation in a timely manner [ 7 , 10 ]. This significantly in-
creased the chance of problematic primary studies feeding
the pipeline of evidence synthesis. Other cited challenges
were the need to search for and handle non-English stud-
ies (Barbara Nussbaumer-Streit et al., 2019; Robson et al.,
2018). 

Suggestions to address those challenges included ad-
herence to the published guidance on data inclusion and
reporting to enable transparency and accuracy of data re-
porting. [27] suggested full access to individual partici-
pant data (IPD) to enable reanalysis, reproducibility and
increased confidence in the results generated by reviews.
IPD data would also facilitate various subgroup analysis as
was the case in the RECOVERY trial [39] . By combining
IPD from various studies the authors generated the evi-
dence for the benefit of dexamethasone in reducing mortal-
ity in hospitalized patients [19] . This can be done through
the establishment of platforms to share patients’ specific
data and monitoring processes for trial and data quality
(Page et al., 2020). 

The few suggestions on handling of non-English stud-
ies (Barbara Nussbaumer-Streit et al., 2019) included the
use of no language restrictions when searching the litera-
ture, and the establishment of databases such as CDC’s
COVID-19 Research Articles Downloadable Database,
WHO COVID-19 Database and Cochrane’s COVID-19
Study Register that enable downloads with no language
restrictions (Barbara Nussbaumer-Streit et al., 2019; B.
Nussbaumer-Streit, Klerings, & Gartlehner, 2020). [28] 

3.4. Upstream challenges: Evidence management 

A major hinderance for evidence synthesis has been
the fragmentation of the COVID 19 landscape of primary
studies across databases (Qingyu [16] ; Q. [ 17 , 27 ]; N.
R. [34] ), and the inconsistency in their indexing (Barbara
Nussbaumer-Streit et al., 2019; B. Nussbaumer-Streit et al.,
2020; Shokraneh & Russell-Rose, 2020) . This makes find-
ing relevant studies challenging especially the emerging
area with inconsistencies in the reporting the name of the
virus. 

The of challenge fragmentation of the literature cre-
ate the need for platforms for sharing individual partici-
pant data for COVID. Examples include the Yale Univer-
sity Open Data Access Project ( https:// yoda.yale.edu/ ) and
clinicaldatarequest.com and the Vivli platform was estab-

https://yoda.yale.edu/
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Fig. 1. .PRISMA flow chart summarizing the results of the search strategy (Tricco et al., 2018). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

lished accessed from https:// vivli.org/ vivliwp/ wp-content/ 
uploads/ 2020/ 01/ 2020 _ 01 _ 02- DRF- Worksheet.pdf. 

3.5. ES level challenges: inefficiency of the process 

Inefficiencies across the steps of systematic review pro-
cess is a major challenge for the evidence synthesis com-
munity, as it can take up to two years to produce a review.
During that time, the review becomes outdated due to the
rate of publication of primary studies [ 5 , 9 , 30 ]. This was
exacerbated during the COVID-19 pandemic with the high
output of primary studies published (Murad et al., 2020). 

Suggestions to address these challenges include improv-
ing the reliability of approaches to conducting rapid re-
views. (A. C. Tricco et al., 2020). Other suggestions to
overcome the above-mentioned challenges include building
a repository a registry of all primary studies conducted in
the area and regularly updating the reviews of any new ev-
idence that can be shared with relevant stakeholders ( [3] ;
Murad et al., 2020). One suggestion was to produce a
rapid qualitative approach for the Cochrane collaboration
to guide decisions based on worked examples and case
studies [10] . This is in addition to the establishment of
rapid reviews teams that can use simplified processes and
shortcuts to produce summary reviews on request within
1-3 days [30] . 

Computable readable meta-analysis was suggested as a
way to maximize on the capability of artificial intelligence
in undertaking complex, time consuming reviews [5] . Ma-
chine learning is currently used by researchers for some

https://vivli.org/vivliwp/wp-content/uploads/2020/01/2020_01_02-DRF-Worksheet.pdf
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Table 1. Characteristics of studies included in the review 

Study name Article description Methodology Challenges Recommendations 

[4] Mapping COVID-19 

research 
Literature review Low methodological quality and 

poor reporting of trials 
The need to improve methodology 
and reporting of studies by having 
a robust peer review process 

(Alper, Richardson, 
Lehmann, & 

Subbian) 2020 

Covid 19-Knowledge 
accelerator initiative 

Commentary Inefficiencies across multiple 
steps in generating evidence 

The need to have computable 
evidence 

[6] Analysis of 
COVID-19 research 
across science and 
Social Science 
Research Landscape 

Research study High output of research data 
addressing COVID 19 pandemic 
and lack of collaboration between 
researchers from different 
disciplines 

the need for a complete and 
in-depth 
approach that considers various 
scientific disciplines in COVID-19 

research to benefit not only 
the scientific community but 
evidence-based policymaking. 

(Bell) 2021 Evidence synthesis 
and COVID 

Editorial Outdated reviews 
Review process is laborious and 
slow to complete as new evidence 
is being added. 

The need to have weekly reviews 
conducted to ensure the currency 
of the evidence. 
The need to prioritise topics for 
updating of the evidence 

[9] Investigation of the 
presence of 
publication bias in 
COVID-19 studies 

Research study Reporting of only positive studies Pre-registration of studies and 
public sharing of data for all study 
types 
Meta analysis of observational 
studies should also be undertaken 

(Biesty et al.) 2020 Investigation of 
qualitative synthesis 
methodologies to 
respond to 
COVID-19 Pandemic 

Discussion paper Potential criticism about rapid 
review 

Concerns about the generalisation 
of the qualitative evidence 
Time limitation 

The need to produce a Rapid 
qualitative approach for the 
Cochrane collaboration to guide 
decisions based on worked 
examples and case studies 

Fig. 2. Types of challenges for research synthesis communities as a result of the COVID-19 pandemic. 

 

 

 

 

 

 

 

steps of systematic reviews ( [25] ; Leaman, Wei, Allot, &
Lu, 2020; Poux et al., 2017). Another suggestion was to
conduct weekly reviews to ensure the currency of the evi-
dence and prioritization of topics for updating of the evi-
dence [8] . 
3.6. ES level challenges: Duplication of work 

Duplication of systematic reviews on the same topic
has also been cited as a major challenge leading to re-
search waste. One of the underlying reasons is the lack
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Table 2. Discussion of challenges across the included studies 

Study name Primary studies Databases Team capacity Process Resources Contextual factors 

[4] X 

(Alper, Richardson, Lehmann, & Subbian) 2020 X 

[6] X X 

(Bell) 2021 X 

[9] X X 

(Biesty et al.) 2020 X 

(Chen, Allot, & Lu) 2020 X X 

[18] X X 

[20] X 

[21] X X 

[27] X 

[30] X 

[34] X X X 

(Hanney, Kanya, Pokhrel, Jones, & Boaz) 2020 X X X 

(Murad et al.) 2020 X X 

(Nakagawa et al., 2020) X X X 

(Negrini, Mg, Côté, & Arienti, 2021) X 

(Nouri et al., 2020) X X 

(Nussbaumer-Streit, Klerings, & Gartlehner, 2020) X X 

(Oikonomidi et al., 2020) X X X 

(Page et al., 2020) X X 

(Palayew et al., 2020) X X X X 

(Ruano, Gómez-García, Pieper, & Puljak, 2020) X 

(Schünemann et al., 2020) X 

(Shokraneh & Russell-Rose) 2020 X X 

(Stewart et al., 2020) X X X 

(Tricco et al., 2020) X X X 

(van Schalkwyk et al., 2020) X 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

of information sharing and absence of a coherent sustain-
ing strategy engaging relevant stakeholders from the in-
ternational community (Clark, Scott, & Glasziou, 2020;
Kadykalo, Haddaway, Rytwinski, & Cooke, 2021(Neal R.
[34] ). Another reason is the lack of collaboration between
researchers from different disciplines [6] . 

Suggestions to address this challenge include building a
repository of all primary studies conducted in the area and
regularly updating the reviews of any new evidence that
can be shared with relevant stakeholders ( [3] and Murad
et al., 2020). 

3.7. ES level challenges: Funding 

Funding was cited as a major hurdle to research syn-
thesis as much of the work is currently being undertaken
by crowd sourcing and volunteers (S. [37] ; Palayew et al.,
2020; Stewart, El-Harakeh, & Cherian, 2020). The need to
secure funds is important to build team capacity and en-
sure the sustainability of any project [11] . Hanney et al.
(S. R. Hanney, L. Kanya, S. Pokhrel, T. H. Jones, & A.
Boaz, 2020) highlighted the need for adequate funding to
enable the design of large coherent and sustaining strategy,
engaging stakeholders and evaluation of impacts on health
systems and partnership participation. 

Adequate funding of research teams will enable orga-
nizations to maintain the high quality of data produced.
A more sustained funding model is required to ensure the
quality, viability, and maintenance of any future initiatives
of research synthesis models (S. R. [37] ; Palayew et al.,
2020; Stewart et al., 2020). 

3.8. Downstream challenges: Evidence 
dissemination/publication 

With the pandemic, more researchers published
preprints to make research data quickly accessible
(Oikonomidi, Boutron, Pierre, Cabanac, & Ravaud, 2020;
van Schalkwyk, Hird, Maani, Petticrew, & Gilmore, 2020).
A recent study by [31] found that the release of preprints
resulted in higher citations and Altmetric Attention Score
for the publications. However, this practice has the poten-
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Table 3. Example of advances in in evidence synthesis 

Advances on evidence synthesis Examples of projects incorporating these advances 

Living searches Epistemonikos, REcmap 

Automation tools COVID-END, Epistemonikos, COVID-NMA, PAHO Ongoing Living Review 

Prioritization of topics COVID-END, REcmap 

Crowdsourcing Cochrane, COVID-NMA, 

Shared platforms LIT-COVID, REcmap, COVID-NMA, 

Collaboration and Partnership LIT-COVID, Epistemonikos, REcmap, COVID-NMA, PAHO Ongoing Living Review 

New methodologies for evidence synthesis Rapid and living reviews 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tial to propagate misinformation (Nouri et al., 2020). Also,
matching preprints to their subsequent peer review publi-
cations and dealing with changes can be time consuming
and uncover data errors an especially if several revisions
were required for such publications [ 18 , 31 ]. 

Another challenge relates to the favoured reporting of
‘positive’ studies (selective reporting bias), such in the case
of remdesivir and hydroxychloroquine [4,9,23] . The au-
thors reported that Covid-19 has put a lot of stress on
clinicians and researchers to come up with potential inter-
ventions that would benefit patients. The authors describe
the “white hat bias” as arising from personal beliefs and
the urgent need to find an effective intervention. Observa-
tional studies also represent a typical example of white hat
bias due to the potential for selection and reporting bias. 

There were suggestions to have clear guidance about
the inclusion of preprints in reviews and transparency in
reporting them in the reviews. The importance of greater
transparency and better reporting of trial findings has been
highlighted as more important than ever during this con-
stant changing environment of the pandemic where human
lives rely on up-to-date evidence free of bias (Moynihan
et al., 2019). 

3.9. Context challenges 

Contextual challenges included the misleading public
health announcements and bias in reporting study results
by politicians and country leaders. This in turn resulted
in the inappropriate application of values and preferences
when choosing a treatment because of being promoted by
leaders and approval bodies [21] . Bodies like the FDA ap-
proved some treatments without having full information to
determine its efficacy as in the case of hydroxychloroquine
[23] . 

Suggestions to improve these challenges include the ad-
herence to Evidence based medicine principles and the ap-
propriate application of GRADE in grading evidence for
decision making. These strategies will balance the uncer-
tainty of evidence and inappropriate application of values
and preferences ( [21] ; Schunemann et al., 2020). Stew-
art et al. pointed to contextual challenges specific to the
Low-and Middle-income countries (LMIC) (Stewart et al.,
2020). These include limited access to computer hardware
and software, restrictions on database access, constrained
data storage capacity, poor data coverage, and low internet
bandwidth. 

4. Discussion 

This review has mapped several challenges associated
with all steps of the research synthesis process. The chal-
lenges cited in the included studies have been categorized
into four distinct but interconnected challenges: upstream,
evidence synthesis level, downstream and contextual chal-
lenges. These challenges have been further divided into
issues with primary studies, databases management, team
capacity, process, resources, and context. 

The challenges described in this review are faced by
multiple stakeholders of the evidence ecosystems and these
are the journal editors, the peer reviewers, and systematic
reviewers. The editors are usually faced with challenges
to balance out the peer review process and the speed at
which an article is published in order to have it available
to clinicians and researchers ( [8] ; Alexander, 2020). The
peer reviewers also face challenges with suboptimal qual-
ity of some of the publications due to reviewers choos-
ing alternative methodologies such as rapid reviews and
at times outdated reviews where searches were undertaken
more than 12 months old for a topic (Fretheim, 2020) On
the other hand, the systematic reviewers face with a dif-
ferent kind of challenges that include time limitation to
produce a review, lack of collaboration between groups
working on similar topics which lead at times to dupli-
cation of efforts leading to research waste ( [34] ; Ruano,
2020). 

Several issues were uncovered in this review that are
critical to the evidence synthesis community and need to be
addressed urgently not only for COVID-19 studies but for
other topics [24] . These were the low quality of primary
studies, the duplication of efforts leading in some cased
to research waste and the limited ability to handle non-
English studies which may lead to omission of important
literature. ( [34] ; Stewart, 2020) Some recommendations by
authors to handle these issues include the use of sharing
platforms and wide collaboration on topics as well as clear
policy about the inclusion of pre-prints and handling of
non-English studies. (Clyne, 2021; van Schalkwyk, 2020) 
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Despite the shortcomings that we have identified in this
review, there were also some major advances that were
highlighted in the included studies. These were the extraor-
dinary rapidity of the production of new evidence, particu-
larly in the large platform trials making use of the advances
of technology. The revolution in getting information avail-
able in pre-prints to have the evidence available to the pub-
lic and the willingness of many researchers to share data
in various ways that have been endorsed by many jour-
nals.(Shokraneh,2020; van Schalkwyk, 2020) These efforts
have all been maximized by the recent WHO initiatives to
produce trustworthy guidelines methodology with standing
panels to efficiently produce guidance and evidence sum-
maries to clinicians on several topics.(Lamontagne, 2020;
WHO, 2020) [2,41] 

The results detailed in the review suggest that there are
already ongoing initiatives that have attempted to address
some of the shortcomings mentioned in this review. Ex-
amples of these include the COVID-NMA, REcmap and
the L.OVE COVID [35] . These ongoing initiatives have
been driven by leveraging on several advances in evidence
synthesis such as living searches, automation tools, prior-
itization of topics, crowdsourcing, shared platforms, col-
laboration and new synthesis methodologies such as living
and rapid reviews as detailed in Table. 3 . 

However, a more structured approach is required to use
some of the resources and advances already employed in
these initiatives to advance the field. [3] suggested an as-
pirational conceptual model where all the of the above
advances can be used to create an evidence ecosystem 2.0
that is able to leverage on crowdsourcing, web-based plat-
forms, that allow collaborators from different countries or
continents to work together and increase their efficiency
[3] . This is in addition to artificial intelligence and automa-
tion to assist with the ongoing and effective identification,
coding, and abstraction of data from eligible studies. Fi-
nally, open-source tools can be used to build the evidence
universe in a cost-effective manner. 

It is evident that the use of computable evidence and the
use of artificial intelligence is important to address many
of the gaps mentioned in undertaking systematic reviews.
[3] highlighted the shortfalls of the current research syn-
thesis methodologies which are consistent with our current
findings of this review. The authors emphasized the need
for enabling the current technologies and tools to replace
the laborious work undertaken by researchers. However,
many of these tools lack validity and adaptability with
other systems and tools. A more concerted effort is re-
quired to ensure usability of the available tools within the
already existing systems used by researchers to undertake
reviews such as EPPI-Reviewer (EPPI-reviewer:) (Thomas
and Brunton, 2007). [26] 

The current review has a few limitations including the
inclusion of non-peer reviewed publications such as com-
mentaries and editorials which may have presented selec-
tion bias into the results included of the review. Moreover,
we have limited our search to English language due to lack
of resources which may have led to omitting some of the
other literature that may have contributed to the topic. 

The findings of this scoping review will be useful for
systematic review teams in the development of robust
methodologies to cope with the high output in primary
research and with the limitations of the current research
synthesis methodology. Moreover, the review will also be
able to provide some insight for research methodologists to
address similar future situations to efficiency deliver reli-
able synthesized evidence to policymakers, clinicians, and
researchers. 

5. Conclusion 

This review has highlighted the importance of including
artificial intelligence, a framework for international collab-
oration and a sustained funding model to address many
of the shortcomings and ensure we are ready for similar
challenges in the future. 
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