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Coronavirus disease (COVID-19) pandemic:
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Abstract

Background: Navigating the rapidly growing body of scientific literature on the SARS-CoV-2 pandemic is
challenging, and ongoing critical appraisal of this output is essential. We aimed to summarize and critically appraise
systematic reviews of coronavirus disease (COVID-19) in humans that were available at the beginning of the
pandemic.

Methods: Nine databases (Medline, EMBASE, Cochrane Library, CINAHL, Web of Sciences, PDQ-Evidence, WHO’s
Global Research, LILACS, and Epistemonikos) were searched from December 1, 2019, to March 24, 2020. Systematic
reviews analyzing primary studies of COVID-19 were included. Two authors independently undertook screening,
selection, extraction (data on clinical symptoms, prevalence, pharmacological and non-pharmacological
interventions, diagnostic test assessment, laboratory, and radiological findings), and quality assessment (AMSTAR 2).
A meta-analysis was performed of the prevalence of clinical outcomes.

Results: Eighteen systematic reviews were included; one was empty (did not identify any relevant study). Using
AMSTAR 2, confidence in the results of all 18 reviews was rated as “critically low”. Identified symptoms of COVID-19
were (range values of point estimates): fever (82–95%), cough with or without sputum (58–72%), dyspnea (26–59%),
myalgia or muscle fatigue (29–51%), sore throat (10–13%), headache (8–12%) and gastrointestinal complaints (5–
9%). Severe symptoms were more common in men. Elevated C-reactive protein and lactate dehydrogenase, and
slightly elevated aspartate and alanine aminotransferase, were commonly described. Thrombocytopenia and
elevated levels of procalcitonin and cardiac troponin I were associated with severe disease. A frequent finding on
chest imaging was uni- or bilateral multilobar ground-glass opacity. A single review investigated the impact of
medication (chloroquine) but found no verifiable clinical data. All-cause mortality ranged from 0.3 to 13.9%.
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Conclusions: In this overview of systematic reviews, we analyzed evidence from the first 18 systematic reviews that
were published after the emergence of COVID-19. However, confidence in the results of all reviews was “critically
low”. Thus, systematic reviews that were published early on in the pandemic were of questionable usefulness. Even
during public health emergencies, studies and systematic reviews should adhere to established methodological
standards.
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Background
The spread of the “Severe Acute Respiratory Corona-
virus 2” (SARS-CoV-2), the causal agent of COVID-19,
was characterized as a pandemic by the World Health
Organization (WHO) in March 2020 and has triggered
an international public health emergency [1]. The num-
bers of confirmed cases and deaths due to COVID-19
are rapidly escalating, counting in millions [2], causing
massive economic strain, and escalating healthcare and
public health expenses [3, 4].
The research community has responded by publishing

an impressive number of scientific reports related to
COVID-19. The world was alerted to the new disease at
the beginning of 2020 [1], and by mid-March 2020,
more than 2000 articles had been published on COVID-
19 in scholarly journals, with 25% of them containing
original data [5]. The living map of COVID-19 evidence,
curated by the Evidence for Policy and Practice Informa-
tion and Co-ordinating Centre (EPPI-Centre), contained
more than 40,000 records by February 2021 [6]. More
than 100,000 records on PubMed were labeled as
“SARS-CoV-2 literature, sequence, and clinical content”
by February 2021 [7].
Due to publication speed, the research community has

voiced concerns regarding the quality and reproducibil-
ity of evidence produced during the COVID-19 pan-
demic, warning of the potential damaging approach of
“publish first, retract later” [8]. It appears that these con-
cerns are not unfounded, as it has been reported that
COVID-19 articles were overrepresented in the pool of
retracted articles in 2020 [9]. These concerns about in-
adequate evidence are of major importance because they
can lead to poor clinical practice and inappropriate pol-
icies [10].
Systematic reviews are a cornerstone of today’s

evidence-informed decision-making. By synthesizing all
relevant evidence regarding a particular topic, systematic
reviews reflect the current scientific knowledge. System-
atic reviews are considered to be at the highest level in
the hierarchy of evidence and should be used to make
informed decisions. However, with high numbers of sys-
tematic reviews of different scope and methodological
quality being published, overviews of multiple systematic
reviews that assess their methodological quality are es-
sential [11–13]. An overview of systematic reviews helps

identify and organize the literature and highlights areas
of priority in decision-making.
In this overview of systematic reviews, we aimed to

summarize and critically appraise systematic reviews of
coronavirus disease (COVID-19) in humans that were
available at the beginning of the pandemic.

Methodology
Research question
This overview’s primary objective was to summarize and
critically appraise systematic reviews that assessed any
type of primary clinical data from patients infected with
SARS-CoV-2. Our research question was purposefully
broad because we wanted to analyze as many systematic
reviews as possible that were available early following
the COVID-19 outbreak.

Study design
We conducted an overview of systematic reviews. The idea
for this overview originated in a protocol for a systematic
review submitted to PROSPERO (CRD42020170623),
which indicated a plan to conduct an overview.
Overviews of systematic reviews use explicit and system-

atic methods for searching and identifying multiple sys-
tematic reviews addressing related research questions in
the same field to extract and analyze evidence across im-
portant outcomes. Overviews of systematic reviews are in
principle similar to systematic reviews of interventions,
but the unit of analysis is a systematic review [14–16].
We used the overview methodology instead of other

evidence synthesis methods to allow us to collate and
appraise multiple systematic reviews on this topic, and
to extract and analyze their results across relevant topics
[17]. The overview and meta-analysis of systematic re-
views allowed us to investigate the methodological qual-
ity of included studies, summarize results, and identify
specific areas of available or limited evidence, thereby
strengthening the current understanding of this novel
disease and guiding future research [13].
A reporting guideline for overviews of reviews is cur-

rently under development, i.e., Preferred Reporting Items
for Overviews of Reviews (PRIOR) [18]. As the PRIOR
checklist is still not published, this study was reported
following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2009 statement
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[19]. The methodology used in this review was adapted
from the Cochrane Handbook for Systematic Reviews of
Interventions and also followed established methodo-
logical considerations for analyzing existing systematic
reviews [14].

Ethics
Approval of a research ethics committee was not neces-
sary as the study analyzed only publicly available articles.

Eligibility criteria
Systematic reviews were included if they analyzed pri-
mary data from patients infected with SARS-CoV-2 as
confirmed by RT-PCR or another pre-specified diagnos-
tic technique. Eligible reviews covered all topics related
to COVID-19 including, but not limited to, those that
reported clinical symptoms, diagnostic methods, thera-
peutic interventions, laboratory findings, or radiological
results. Both full manuscripts and abbreviated versions,
such as letters, were eligible.
No restrictions were imposed on the design of the pri-

mary studies included within the systematic reviews, the
last search date, whether the review included meta-
analyses or language. Reviews related to SARS-CoV-2
and other coronaviruses were eligible, but from those re-
views, we analyzed only data related to SARS-CoV-2.
No consensus definition exists for a systematic review

[20], and debates continue about the defining character-
istics of a systematic review [21]. Cochrane’s guidance
for overviews of reviews recommends setting pre-
established criteria for making decisions around inclu-
sion [14]. That is supported by a recent scoping review
about guidance for overviews of systematic reviews [22].
Thus, for this study, we defined a systematic review as

a research report which searched for primary research
studies on a specific topic using an explicit search strat-
egy, had a detailed description of the methods with ex-
plicit inclusion criteria provided, and provided a
summary of the included studies either in narrative or
quantitative format (such as a meta-analysis). Cochrane
and non-Cochrane systematic reviews were considered
eligible for inclusion, with or without meta-analysis, and
regardless of the study design, language restriction and
methodology of the included primary studies. To be eli-
gible for inclusion, reviews had to be clearly analyzing
data related to SARS-CoV-2 (associated or not with
other viruses). We excluded narrative reviews without
those characteristics as these are less likely to be replic-
able and are more prone to bias.
Scoping reviews and rapid reviews were eligible for in-

clusion in this overview if they met our pre-defined in-
clusion criteria noted above. We included reviews that
addressed SARS-CoV-2 and other coronaviruses if they
reported separate data regarding SARS-CoV-2.

Information sources
Nine databases were searched for eligible records pub-
lished between December 1, 2019, and March 24, 2020:
Cochrane Database of Systematic Reviews via Cochrane
Library, PubMed, EMBASE, CINAHL (Cumulative Index
to Nursing and Allied Health Literature), Web of Sci-
ences, LILACS (Latin American and Caribbean Health
Sciences Literature), PDQ-Evidence, WHO’s Global Re-
search on Coronavirus Disease (COVID-19), and
Epistemonikos.

Search
The comprehensive search strategy for each database is
provided in Additional file 1 and was designed and con-
ducted in collaboration with an information specialist.
All retrieved records were primarily processed in End-
Note, where duplicates were removed, and records were
then imported into the Covidence platform [23]. In
addition to database searches, we screened reference lists
of reviews included after screening records retrieved via
databases.

Study selection
All searches, screening of titles and abstracts, and record
selection, were performed independently by two investi-
gators using the Covidence platform [23]. Articles
deemed potentially eligible were retrieved for full-text
screening carried out independently by two investigators.
Discrepancies at all stages were resolved by consensus.
During the screening, records published in languages
other than English were translated by a native/fluent
speaker.

Data collection process
We custom designed a data extraction table for this
study, which was piloted by two authors independently.
Data extraction was performed independently by two au-
thors. Conflicts were resolved by consensus or by con-
sulting a third researcher.

Data items
We extracted the following data: article identification
data (authors’ name and journal of publication), search
period, number of databases searched, population or set-
tings considered, main results and outcomes observed,
and number of participants. From Web of Science (Clar-
ivate Analytics, Philadelphia, PA, USA), we extracted
journal rank (quartile) and Journal Impact Factor (JIF).
We categorized the following as primary outcomes:

all-cause mortality, need for and length of mechanical
ventilation, length of hospitalization (in days), admission
to intensive care unit (yes/no), and length of stay in the
intensive care unit.
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The following outcomes were categorized as explora-
tory: diagnostic methods used for detection of the virus,
male to female ratio, clinical symptoms, pharmacological
and non-pharmacological interventions, laboratory find-
ings (full blood count, liver enzymes, C-reactive protein,
d-dimer, albumin, lipid profile, serum electrolytes, blood
vitamin levels, glucose levels, and any other important
biomarkers), and radiological findings (using radiog-
raphy, computed tomography, magnetic resonance im-
aging or ultrasound).
We also collected data on reporting guidelines and re-

quirements for the publication of systematic reviews and
meta-analyses from journal websites where included re-
views were published.

Quality assessment in individual reviews
Two researchers independently assessed the reviews’ quality
using the “A MeaSurement Tool to Assess Systematic Re-
views 2 (AMSTAR 2)”. We acknowledge that the AMST
AR 2 was created as “a critical appraisal tool for systematic
reviews that include randomized or non-randomized stud-
ies of healthcare interventions, or both” [24]. However,
since AMSTAR 2 was designed for systematic reviews of
intervention trials, and we included additional types of sys-
tematic reviews, we adjusted some AMSTAR 2 ratings and
reported these in Additional file 2.
Adherence to each item was rated as follows: yes, par-

tial yes, no, or not applicable (such as when a meta-
analysis was not conducted). The overall confidence in
the results of the review is rated as “critically low”,
“low”, “moderate” or “high”, according to the AMSTAR
2 guidance based on seven critical domains, which are
items 2, 4, 7, 9, 11, 13, 15 as defined by AMSTAR 2 au-
thors [24]. We reported our adherence ratings for trans-
parency of our decision with accompanying
explanations, for each item, in each included review.
One of the included systematic reviews was conducted

by some members of this author team [25]. This review
was initially assessed independently by two authors who
were not co-authors of that review to prevent the risk of
bias in assessing this study.

Synthesis of results
For data synthesis, we prepared a table summarizing
each systematic review. Graphs illustrating the mortality
rate and clinical symptoms were created. We then pre-
pared a narrative summary of the methods, findings,
study strengths, and limitations.
For analysis of the prevalence of clinical outcomes, we

extracted data on the number of events and the total
number of patients to perform proportional meta-
analysis using RStudio© software, with the “meta” pack-
age (version 4.9–6), using the “metaprop” function for
reviews that did not perform a meta-analysis, excluding

case studies because of the absence of variance. For re-
views that did not perform a meta-analysis, we presented
pooled results of proportions with their respective confi-
dence intervals (95%) by the inverse variance method
with a random-effects model, using the DerSimonian-
Laird estimator for τ2. We adjusted data using Freeman-
Tukey double arcosen transformation. Confidence inter-
vals were calculated using the Clopper-Pearson method
for individual studies. We created forest plots using the
RStudio© software, with the “metafor” package (version
2.1–0) and “forest” function.

Managing overlapping systematic reviews
Some of the included systematic reviews that address
the same or similar research questions may include the
same primary studies in overviews. Including such over-
lapping reviews may introduce bias when outcome data
from the same primary study are included in the ana-
lyses of an overview multiple times. Thus, in summaries
of evidence, multiple-counting of the same outcome data
will give data from some primary studies too much in-
fluence [14]. In this overview, we did not exclude over-
lapping systematic reviews because, according to
Cochrane’s guidance, it may be appropriate to include
all relevant reviews’ results if the purpose of the over-
view is to present and describe the current body of evi-
dence on a topic [14]. To avoid any bias in summary
estimates associated with overlapping reviews, we gener-
ated forest plots showing data from individual systematic
reviews, but the results were not pooled because some
primary studies were included in multiple reviews.

Results
Our search retrieved 1063 publications, of which 175
were duplicates. Most publications were excluded after
the title and abstract analysis (n = 860). Among the 28
studies selected for full-text screening, 10 were excluded
for the reasons described in Additional file 3, and 18
were included in the final analysis (Fig. 1) [25–42]. Ref-
erence list screening did not retrieve any additional sys-
tematic reviews.

Characteristics of included reviews
Summary features of 18 systematic reviews are presented
in Table 1. They were published in 14 different journals.
Only four of these journals had specific requirements for
systematic reviews (with or without meta-analysis): Euro-
pean Journal of Internal Medicine, Journal of Clinical
Medicine, Ultrasound in Obstetrics and Gynecology, and
Clinical Research in Cardiology. Two journals reported
that they published only invited reviews (Journal of Med-
ical Virology and Clinica Chimica Acta). Three system-
atic reviews in our study were published as letters; one
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was labeled as a scoping review and another as a rapid
review (Table 2).
All reviews were published in English, in first

quartile (Q1) journals, with JIF ranging from 1.692
to 6.062. One review was empty, meaning that its
search did not identify any relevant studies; i.e., no
primary studies were included [36]. The remaining
17 reviews included 269 unique studies; the majority
(N = 211; 78%) were included in only a single review
included in our study (range: 1 to 12). Primary stud-
ies included in the reviews were published between
December 2019 and March 18, 2020, and comprised
case reports, case series, cohorts, and other observa-
tional studies. We found only one review that in-
cluded randomized clinical trials [38]. In the
included reviews, systematic literature searches were
performed from 2019 (entire year) up to March 9,
2020. Ten systematic reviews included meta-analyses.
The list of primary studies found in the included
systematic reviews is shown in Additional file 4, as
well as the number of reviews in which each primary
study was included.

Population and study designs
Most of the reviews analyzed data from patients with
COVID-19 who developed pneumonia, acute respiratory
distress syndrome (ARDS), or any other correlated com-
plication. One review aimed to evaluate the effectiveness
of using surgical masks on preventing transmission of
the virus [36], one review was focused on pediatric pa-
tients [34], and one review investigated COVID-19 in
pregnant women [37]. Most reviews assessed clinical
symptoms, laboratory findings, or radiological results.

Systematic review findings
The summary of findings from individual reviews is
shown in Table 2. Overall, all-cause mortality ranged
from 0.3 to 13.9% (Fig. 2).

Clinical symptoms
Seven reviews described the main clinical manifestations
of COVID-19 [26, 28, 29, 34, 35, 39, 41]. Three of them
provided only a narrative discussion of symptoms [26,
34, 35]. In the reviews that performed a statistical ana-
lysis of the incidence of different clinical symptoms,

Fig. 1 PRISMA flow diagram
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symptoms in patients with COVID-19 were (range values
of point estimates): fever (82–95%), cough with or without
sputum (58–72%), dyspnea (26–59%), myalgia or muscle fa-
tigue (29–51%), sore throat (10–13%), headache (8–12%),
gastrointestinal disorders, such as diarrhea, nausea or
vomiting (5.0–9.0%), and others (including, in one study
only: dizziness 12.1%) (Figs. 3, 4, 5, 6, 7, 8 and 9). Three re-
views assessed cough with and without sputum together;
only one review assessed sputum production itself (28.5%).

Diagnostic aspects
Three reviews described methodologies, protocols,
and tools used for establishing the diagnosis of

COVID-19 [26, 34, 38]. The use of respiratory swabs
(nasal or pharyngeal) or blood specimens to assess
the presence of SARS-CoV-2 nucleic acid using RT-
PCR assays was the most commonly used diagnostic
method mentioned in the included studies. These
diagnostic tests have been widely used, but their pre-
cise sensitivity and specificity remain unknown. One
review included a Chinese study with clinical diagno-
sis with no confirmation of SARS-CoV-2 infection
(patients were diagnosed with COVID-19 if they pre-
sented with at least two symptoms suggestive of
COVID-19, together with laboratory and chest radiog-
raphy abnormalities) [34].

Fig. 2 A meta-analysis of the prevalence of mortality

Fig. 3 A meta-analysis of the prevalence of fever
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Therapeutic possibilities
Pharmacological and non-pharmacological interventions
(supportive therapies) used in treating patients with
COVID-19 were reported in five reviews [25, 27, 34, 35,
38]. Antivirals used empirically for COVID-19 treatment
were reported in seven reviews [25, 27, 34, 35, 37, 38,
41]; most commonly used were protease inhibitors (lopi-
navir, ritonavir, darunavir), nucleoside reverse transcript-
ase inhibitor (tenofovir), nucleotide analogs (remdesivir,
galidesivir, ganciclovir), and neuraminidase inhibitors
(oseltamivir). Umifenovir, a membrane fusion inhibitor,
was investigated in two studies [25, 35]. Possible sup-
portive interventions analyzed were different types of
oxygen supplementation and breathing support (invasive
or non-invasive ventilation) [25]. The use of antibiotics,

both empirically and to treat secondary pneumonia, was
reported in six studies [25–27, 34, 35, 38]. One review
specifically assessed evidence on the efficacy and safety
of the anti-malaria drug chloroquine [27]. It identified
23 ongoing trials investigating the potential of chloro-
quine as a therapeutic option for COVID-19, but no
verifiable clinical outcomes data. The use of mesenchy-
mal stem cells, antifungals, and glucocorticoids were de-
scribed in four reviews [25, 34, 35, 38].

Laboratory and radiological findings
Of the 18 reviews included in this overview, eight ana-
lyzed laboratory parameters in patients with COVID-19
[25, 29, 30, 32–35, 39]; elevated C-reactive protein levels,
associated with lymphocytopenia, elevated lactate

Fig. 4 A meta-analysis of the prevalence of cough

Fig. 5 A meta-analysis of the prevalence of dyspnea
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