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Cochrane systematic reviews and meta-analyses are regarded as
the ‘gold standard’ for high-quality information and are widely
used to inform healthcare policy and practice. The nature of how
conventional systematic reviews are conceived and conducted
a7er at least some of the included studies are completed means
that reviewers can inadvertently introduce bias when faced
with heterogeneous studies that cannot be easily synthesized.
Prospective meta-analysis (PMA) is now gaining traction as a
means of reducing research waste and producing meaningful
and less biased evidence syntheses.[1] PMA has been lauded as
a ‘next- generation’ method,[2] and Ioannidis has argued that
“all primary original research may be designed, executed, and
interpreted as prospective meta-analysis”.[3]

In a PMA, eligible studies or cohorts are identified for inclusion,
and hypotheses and analysis strategies are specified before the
results are known.[1] The approach relies on prospective trial
registration and early contact with investigators in the field. In
some instances, PMAs may begin with initiating a co-ordinated
program of research for a high-priority research question that
encourages and incentivizes researchers to plan studies that
can be included in the PMA. Investigators of identified planned
or ongoing studies are then invited to form a collaboration,
harmonize their studies (to the extent possible) and combine their
results upon completion, usually a7er all the individual studies'
results have been published.

Though a paradigm shi7 is likely to require systemic change,
the benefits of PMA for researchers and decision-makers are
manifold, and recent advances with collaborative technologies
and prospective study registration have opened new doors
for PMA to become more commonplace.[1],[4] The Cochrane
Prospective Meta-Analysis Methods Group has published in-depth
guidance on PMA.[1],[5] This guidance includes detailed advice
for each step of conducting a PMA, such as writing a PMA protocol,
searching for unpublished studies, forming and managing a
collaboration, and harmonizing key study features.

PMA can reduce several of the limitations and potential sources of
bias associated with traditional retrospective Cochrane Reviews.
First, the risk of publication bias and selective outcome reporting
can be reduced or removed by agreeing to a standard set of
core outcomes, time points, and measures with investigators
in advance.[6],[7] Doing so has the added benefits of aligning
outcome definitions to facilitate meta-analysis, maximizing

the ability to analyze rare but important outcomes (such as
adverse events) that individual studies would not have had the
power to detect, and reducing research waste.[8] In a recent PMA
on childhood obesity prevention, the decision to collaborate
increased the number of core outcomes collected by all trials
(and thus the number of outcomes that could be combined in
a meta-analysis) from 18% to 91%.[9] Second, by specifying
eligibility criteria and outcomes before results are known, PMA
can prevent bias introduced by prior knowledge of study context
and findings.[5] Third, PMA can facilitate access to individual
participant data (IPD) and allow more complete interrogation
of primary datasets.[10] Collaboration with investigators in a
PMA allows data to be tracked through the application of clear
instructions and variable descriptions. An important associated
advantage of IPD meta-analysis is the ability to conduct subgroup
analyses that are less prone to ecological bias,[11] which is further
improved with PMA as these analyses can be planned de novo
to ensure all included studies collect the appropriate subgroup
variables. PMA has become particularly relevant in light of the
current global pandemic of COVID-19, in which unprecedented
numbers of small ongoing trials are emerging, with insuIicient
power to detect key clinical outcomes such as mortality.[12] Co-
ordinating these eIorts prospectively, worldwide, to align on
key elements of study design, populations, core outcomes, etc,
is a cost-eIective, timely, and more reliable way of achieving
larger sample sizes and thus more powerful and impactful
evidence.[13] It ensures trials can be combined upon completion,
or even in pre-specified interim analyses.[12],[13] For instance,
a recently published PMA combining seven trials with a total of
1703 participants showed that corticosteroid therapy can reduce
28-day mortality of patients critically ill with COVID-19 compared
with usual care or placebo.[14]

PMA is one of several next-generation systematic review
methodologies that are evolving and increasing in number.
Many of these methodologies can be used in conjunction with
one another and so it is important that they are not regarded
in isolation. In addition to the common use of IPD in PMA
mentioned above, the ability to harmonize collected variables
in a PMA means it also has a place in network meta-analysis and
systematic reviews of prognosis studies to understand eIect
modifiers and predictors and assess the validity of indirect
comparisons.[15],[16] Sequential meta-analysis methods may
also be used in conjunction with PMA methods to determine when
an optimal information size has been reached and no further data
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need to be collected,[5] or with adaptive trial methodologies to
incorporate new interventions, prioritize promising comparisons,
and discourage research waste.[17] Finally, PMA can be combined
with living evidence frameworks, systematically updating the
PMA as new evidence becomes available.[18] There is also
the possibility of integrating previous evidence into a PMA, by
conducting a nested PMA.[1]

When Cochrane was founded in 1993, systematic reviews mostly
combined evidence from standard trial designs that compared
an intervention and a control group. Now, the landscape of
systematic review methods is more diverse and complex. Most
of the leaders and developers of these new methods have
longstanding and strong links with Cochrane but find it diIicult
to apply new methods in accordance with Cochrane's production
tools, standards, and policies. In the context of PMA, Cochrane's
usual requirement to have an updated search within 12 months
(intended to provide up-to-date evidence) is challenged. The
search for planned and ongoing studies in a PMA is usually
conducted years before the eligible studies are completed and,
when collecting IPD, many time-consuming steps happen a7er
the search (collaborators need to be invited, and data need to be
prepared, shared, processed, merged, and analyzed). Cochrane's
review production tools are not optimized for inputting non-
standard data or displaying adjusted analyses, and template
headings can be restrictive, redundant, or insuIicient.

The challenge for Cochrane in supporting next-generation
methods is to allow flexibility in its production tools, standards,
and policies to facilitate the use and publication of diverse
methods and review types while upholding standards of
consistency and quality assurance. To achieve the balance,
Cochrane and the methods community need to work together
to facilitate the appraisal and uptake of novel methods by
identifying:

• criteria to help authors and editors assess where PMA could
be considered (e.g., infectious disease outbreaks, novel
therapeutics)

• areas of Cochrane's
Methodological Expectations of Cochrane Intervention Reviews
(MECIR) that may need revision or extension to accommodate
new methods;

• guidance needed for authors and editors to ensure the
approach can be applied accurately and scrutinized; and

• developments needed for review production so7ware to
present analyses and results in a digestible format (e.g.
flexibility with headings, options to import results from other
so7ware).

As Cochrane reaches the end of its Strategy to 2020 and begins
to define a new strategic framework, engagement with the
methods community will be essential to consider next-generation
approaches and build innovation and agility into Cochrane's
future.[19] If Cochrane can integrate novel methods and flexibility
into its processes while maintaining high levels of quality
assurance and rigor, the organization can retain its reputation
at the forefront of systematic review methods and healthcare
decision making.
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