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Editorial

Is the Systematic Review and Meta-Analysis the Gold Standard for

Scientific Evidence?

Check for
updates

Systematic reviews (SRs) and meta-analyses aim to summarize
a substantial body of evidence regarding a specific clinical question
and provide a high-quality, valuable summary for clinicians and
policymakers.! However, SRs can be two-sided swords due to mis-
understandings regarding the methodological steps and incorrect
interpretations of the results.

The first concept regarding SRs is the difference between SRs
and narrative reviews, minireviews, scoping reviews, and other
reviews.! An SR follows a well-defined prespecified method to
answer a PICOS question (population, intervention, comparison,
outcome, study design). Moreover, these questions focus on but
are not limited to interventions (drugs, devices, others), diagnos-
tic accuracy, and prognosis.>? Additionally, the protocol of each
SR should be prospectively registered in an open access database,
such as PROSPERO (https://www.crd.york.ac.uk/PROSPERO) or the
Cochrane library.*

Second, the literature search and study selection process in
SRs must be broad and rigorous, including at least two differ-
ent databases and a combination of keywords and syntax to
identify potential studies without language restriction. Several
databases, including PubMed (MEDLINE), Embase, LILACS, Clinical
Trials (www.clinicaltrials.gov), Cochrane Central Register of Con-
trolled Trials, ScienceDirect, Google Scholar, and the Directory of
Open Access Journals, should be explored. Additionally, a manual
search of the reference lists of included studies and examinations
of meeting abstracts related to the PICOS question, including both
industries-funded and nonfunded research, increase the quality
of and confidence in SRs.'** For respiratory and sleep medicine,
a search of the last five years by the American Thoracic Society
(ATS), American College of Chest Physicians (Chest), and European
Respiratory Society (ERS) is strongly encouraged.

Two independent reviewers perform the literature search and
select the studies. The title and abstract screening process has
essentially two steps: a broad database search using a syntax that
aims to catch every study ever conducted; then, a precise screening
process to reject all the studies that do not respond to the PICOS
question. The title and abstract screening process should be done by
two independent experts to systematically (using forms or spread-
sheets) ascertain whether the article has original data in it and
then whether it is relevant to the intended PICOS question. Then,
the final study selection for qualitative and quantitative analysis
should follow prespecified inclusion and exclusion criteria. Con-
cordance between reviewers should be estimated with the Kappa
(K) test.> This process follows the PRISMA statement for SR of
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intervention,® PRISMA-DTA guidelines for diagnostic accuracy,’
and MOOSE? guidelines for SR of observational studies. Addition-
ally, these data should be easy to find in Fig. 1—a Prisma flowchart.
Accurate knowledge of this process provides concepts about the
transparency and reproducibility of the SR. An SR aims to include
every study ever conducted to respond to the PICOS question and
do so in a replicable and rigorous manner.

Third, the risk of bias (RoB) should also be assessed indepen-
dently by two reviewers, with a third review author consulted
to resolve any discrepancy between reviewers. There are differ-
ent objective and subjective tools to assess RoB; for example, the
Cochrane RoB tool is recommended for SRs of intervention'; the
QUADAS-2 is recommended for a diagnostic test”; and the Newcas-
tle Ottawa (NOS) and Robins-1 are recommended for observational
studies nonrandomized trials.'®!! A reasonable interpretation of
the RoB of included studies is relevant because these decisions
affect confidence in the results, and therefore, your Grading of Rec-
ommendations Assessment, Development and Evaluation (GRADE)
recommendations.'?

Assessing publication bias is a way to certify that all informa-
tion was found and included in the SR. It will be evaluated through
a visual inspection of a funnel plot and/or statistical test such as
Egger’s test reported in the meta-analysis. Asymmetry in the dis-
tribution of the studies raised concerns about publication bias.!

After a correct description of the structure of any SR, the under-
standing of the results includes a two-step process: (1) a detailed
report of the SRs process, previously described and (2) a pooled
analysis of the included studies. For this purpose, if the SR correctly
identified more than two studies to combine, the meta-analysis
is an acceptable method to follow.!® Otherwise, the SR should be
restricted to a qualitative report of the included studies without
meta-analysis.

In brief, a meta-analysis is a statistical method that combines
the individual result of each study in one effect, increasing the
sample size and, therefore, the precision of the intervention. The
main component of a meta-analysis includes a pooled weighted
measure, precision (confidence interval).!~3 Each included trial
result is pooled in a meta-analysis using the DerSimonian and Laird
method.! The results are shown in the Forrest plot for each com-
parison. Continuous data are pooled and analyzed as the mean
difference (MD) or weight mean difference (WMD), and categori-
cal data are combined as the relative ratio (RR) and odds ratio (OR).
Each analysis could be done using a random effects model or a fixed
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effects model. All results should include 95% confidence intervals
(CIs) to show the precision of the results.!

Interstudy heterogeneity (percentage of total variation across
studies not due to chance) is measured using visual inspection of
a forest plot and an I? test. There is no consensus about the % of
thresholds to consider significant heterogeneity. In cases of het-
erogeneity in the meta-analysis, subgroup analysis can be used to
evaluate possible explanations of the difference between groups
following a prespecified subgroup analysis considering variables
such as RoB, different clinical conditions, or others as potential
causes.'4

Additionally, another form of data analysis includes meta-
regression analysis. This analysis explores the potential association
between the outcome and prespecified variables; however, the
absence of association found on meta-regression, especially when
using study-level covariates, does not warrant the assertion that
the covariate of individuals is nonrelevant.!®

The report of the main results of the SR and meta-analysis should
be reported using a summary of findings (SoF) table. According to
the GRADE approach, the SoF table should predefine the clinically
relevant outcomes regarding the PICOS question, providing data
about the relative and absolute effect, study characteristics, and
quality of the evidence. The main domain from GRADE includes
data about (1) RoB of included studies, (2) inconsistency or substan-
tial heterogeneity (12) without explanation after subgroup analysis,
(3) imprecision between results (Confidence interval of from the
meta-analysis), including the minimal clinical important differ-
ence for improvement in each outcome, (4) risk of publication
bias reported in the meta-analysis through the funnel plot statis-
tical analysis and (5) indirectness related to study intervention or
population.’2

An SR that complies with the described standards should always
be more informative than the individual studies that compose it.
Nevertheless, the final step in the critical analysis of any SR and
meta-analysis includes an assessment of its applicability, which
should include the “real world” scenario, including patient values
and preferences and cost effectiveness.! 3

After a good understanding of the methodological consider-
ations, clinicians and researchers should be aware of the limitations
of every SR. The main limitations of any SRs are related to the PICOS
question (too general or too specific question); inaccurate literature
search and study selection (pooling together different studies, like
“apples and oranges”); the quality of the included studies (measure
by the RoB); the publication bias; and the heterogeneity included
in the studies. Finally, for many cases, especially for translational
and basic science research (where study size is restricted to prespe-
cified clinical and environmental conditions and experiments, and
therefore, high interstudy variability regarding experiments and
methods), SRs and meta-analyses do not provide the best scientific
evidence.
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