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Systematic reviews (SR) and meta-analyses (MA) are crucial to
synthesize the enormous amount of information gathered to
answer specific questions. This synthesis is extremely valuable
in order to make decisions, as it allows to get rid of all the noise
caused by individual studies. SR are essentially reviews of the
published—and unpublished—evidence that follow well-
developed guidelines to avoid bias while ensuring maximal
reproducibility and transparency. MA statistically combine the
results of multiple studies addressing the same question. Due to
their relevance and their immediate applicability in decision-
making, MA need to be conducted and interpreted with a strict
methodology. Such methodology includes selecting in a trans-
parent way the sources of evidence, critically appraising the
potential biases of individual studies, and making explicit argu-
ments in favour of combining the data before actually pooling
them. The reader should be able to judge whether all relevant
and valid sources of evidence were included. They must be
transparent about how their conclusions are generated to avoid
misrepresentation of the knowledge base.

In this issue, Kelley et al. describe the major components of
a SR andMA, discuss the different types of MA and include a
guide for the interpretation of results [1]. The paper focuses on
aggregate data MA, which is the most common type of MA.
The main advantages of MA are the increased statistical pow-
er, the potential to address uncertainty when different study
findings are contrasting or opposing, the improved estimates
of effect and the ability to answer questions not identified in
individual trials. Although they clearly are a powerful research
tool and play a fundamental role in evidence-based healthcare,
they also have some disadvantages. The main controversy is
found in the procedure the reviewers use. Even minor

deviations from protocol can produce biased and misleading
results [2]. Publication bias is relatively common as positive
studies are more likely to be published. The search for studies
can also produce biased results if an incomplete set of key-
words is used or there is a wide variation in strategies used to
search in different databases. The selection bias can happen
when researchers do not clearly define the criteria for choos-
ing the studies to be included from the long list of potentially
suitable. To find all the appropriate studies to be included can
be difficult and time-consuming, and MA require complex
statistical techniques. In this context, interpreting and correct-
ly applying to practise the results of MA can be challenging
for clinicians. Kelley et al. provide a list of five general ques-
tions to help clinicians applying the results ofMA to their own
clinical practice with the goal of improving patient care [1].
These questions fundamentally recommend to first check if,
considering the population included and the questions ad-
dressed, the results are applicable to their routine clinical prac-
tice. It is also important to compare the different treatment
alternatives taking into account the balance between benefits
and harms. Finally, the strength of the evidence should be
considered before any therapy is applied to patients.

Although MA are highly regarded for compiling data from
bigger populations than individual studies, there are other
methods, such as big data, that also offer results extracted from
a huge number of individuals. Big data refers to datasets
whose size or type is beyond the ability of traditional data
processing software to capture, manage and process. Big data
is characterized by volume, velocity and variety, including
structured, semi-structured and unstructured data from differ-
ent sources and in different sizes, but in all cases, processing
implies advanced analytic techniques [3]. Particularly in med-
icine, big data enables the analysis of data from thousands of
patients to identify clusters or correlations between variables
obtained from different datasets. The analysis of big data may
be behind improvements in personalized medicine, by
assessing risks and predicting outcomes, avoiding waste and
reducing unwanted variability, all of which may be accom-
plished by making reporting of patient data automated [4].
In this scenario, where big data have revolutionized
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biomedical research, the role of MA needs to be reassessed. In
the next few years, we will witness a kind of two-speed re-
search in medicine where some conclusions will be very
quickly reached by analysing big data but small studies with
classical methodology will still be conducted. Although the
volume and velocity seem clear advantages of big data, the
validity, variety and value of the data and of the correlations
that can be obtained are still under scrutiny [4]. Human in-
spection at the big data scale is impossible, and there is a
desperate need for intelligent tools for accuracy and believ-
ability control and handling of information missed [5]. Most
information of big data comes from electronic healthcare ad-
ministrative records, which makes it unstructured and difficult
to use. The use of this information has also raised ethical
challenges about individual rights, privacy, autonomy, trans-
parency and trust [6].

The European League against Rheumatism (EULAR) has
recently developed points to consider for the use of big data in
rheumatic and musculoskeletal diseases [7]. They especially
emphasize that big data should be findable, accessible, inter-
operable and reusable, and that privacy must always be ap-
plied to the collection, processing, storage, analysis and inter-
pretation of big data. Given the variability on big data publi-
cations, they encourage to report explicitly and transparently
the methods used to analyse big data (artificial neural net-
works, support vector machine, random forests, etc.).
Finally, before implementation, it is crucial that conclusions
or models drawn from big data are independently validated
due to the risks of overfitting and the opacity problem of the
black-box.

Although the traditional pyramid of evidence, where MA
were on the top, may no longer be sustainable in the era of big
data, given the current limitations of healthcare big data pro-
cessing, MA still stand as key elements for clinical decision-
making. It may be the time to seek a more integrated approach
in research where single studies are incorporated into large
registries and networks of large datasets. New approaches like

sparseMA, in which variable selection for MA is based solely
on summary statistics, have been proposed to handle big data
into MA [8]. Hopefully, in a near future, we will be able to
contemplate the integration of these two-speed research meth-
odologies into a more developed and efficient approach.
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