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Coronavirus disease (COVID-19) is an ongoing global pandemic caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). Many systematic reviews and metaanalyses discussed the correlation of COVID-19 with a different disease. Given the urgent
need for data, some meta-analyses containing datasets included many manuscripts, but their
providence was not clearly reported. The possible overlap between some of the studies
included in the analyses is a significant issue for conducting systematic reviews during the
COVID-19 pandemic.
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pandemic. Here, we randomly selected two meta-analyses in the field of neurology and
COVID-19 to illustrate the situation. One meta-analysis is on pediatric patients, whereas the
other was conducted on adult subjects. Hopefully, this arrangement will provide a more
comprehensive view on the difficulties encountered by researchers when studying different
COVID-19 infected age populations.
Pediatric study was a systematic review and meta-analysis on neurological complications in
COVID-19 children [1]. Preliminary studies in the analysis showed possible bias due to
including overlapped COVID-19 pediatric subjects. One of the principles of meta-analysis is
that correlated data should not be included; duplicate publication bias can potentially skew the
final outcome of the meta-analysis [2, 3, 4]. Multiple included studies were conducted at the
same Wuhan research site of Children’s Hospital [5, 6, 7, 8, 9, 10]. As described by primary
studies, Wuhan Children’s Hospital was the only designated hospital for treating young
COVID-19 patients assigned by the central government in Wuhan, China. This statement was
consistently echoed throughout the methodology part of the articles published by Li et al. [5]
Lu et al. [6] Li et al. [7] Sun et al. [8] Wu et al. [9] Xia et al. [10] Ma et al. [11]. A definite
pediatric age group is overlapping for the meta-analysis of included subjects from reviewing
the age range column in Table 1 of Panda et al.’s meta-analysis [1]. Besides, the recruitment
dates of different primary studies showed overlapping when going through them one by one.
From our tidying up of data, all of the above-mentioned studies recruited pediatric COVID-19
subjects hospitalized from 23 January 2020 to 8 February 2020, despite these studies were of
different start and end dates.
There is a saying across the academic medical research and statistics arena of “Garbage in,
Garbage out” [12], which is particularly an important limitation if it happened on a metaanalysis [13, 14]. Moving into the adult study, it was a systematic review and meta-analysis on
the incidence of acute cerebrovascular disease in COVID-19 patients [15]. A primary study by
Li et al. [16] reported that “Part of analysis results of 214 patients with COVID-19 had been
published in our previous paper on JAMA Neurology [17]. In the study, the analysis results of
219 patients were derived completely from different perspectives …”. Reviewing the
methodology of the two publications [16, 17] demonstrated that both studies were recruiting
patients with confirmed COVID-19 admitted to the Union Hospital of Huazhong University of
Science and Technology between 16 January and 19 February 2020. The possible bias due to
overlap of 214 COVID-19 patients cannot be ignored in studies performed over a period of time
and in one place [17]. These duplicated subjects would have skewed the pooled analysis in
Figure 1 of Nannoni et al’s work [15], and part of the subsequent summed up data in the
subgroup analyses involving both studies by Li et al. and Mao et al. [15,16,17]
Au et al. also pointed out similar pitfalls in another meta-analysis involving stroke among
COVID-19 subjects [18]. Despite the possible overlap in patients we identified, the pooled
results in the original analysis did not defer greatly from our recalculation of the revised
analyses. Thus, readers need to be cautious in interpreting the meta-analysis’s results when
there is potential duplicate publication bias. Authors should try their best to avoid including
potential duplicate subjects by carefully looking into each primary study’s research site and
possible overlapping time period of subject recruitment.
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