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Summary Clinical manifestations of COVID-19 are
varied in the general population. This study aimed
to systematize the literature regarding clinical man-
ifestations of patients with confirmed COVID-19.
A systematic review of the literature was conducted.
A total of 8070 scientific productions were found in
the databases. Among the studies, 184 met the initial
inclusion criteria, with a total of 114,046 patients.
After complete reading, 32 studies that did not re-
port clinical manifestations were excluded. The 152
publications finally included a total of 41,409 indi-
viduals from at least 23 countries and 26 different
clinical manifestations were reported. In percentage
terms, 6 symptoms had a general prevalence greater
than or equal to 25%, namely, fever (58.66%), cough
(54.52%), dyspnea (30.82%), malaise (29.75%), fatigue
(28.16%) and sputum/secretion (25.33%). Neurolog-
ical symptoms (20.82%), dermatological manifesta-
tions (20.45%), anorexia (20.26%), myalgia (16.9%),
sneezing (14.71%), sore throat (14.41%), rhinitis
(14.29%), goosebumps (13.49%), headache (12.17%),
chest pain (11.49%) and diarrhea (9.59%) were other
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common symptoms. Only one study reported der-
matological manifestations. The least frequent sign/
symptom was hemoptysis (1.65%). In studies with
more than 100 patients, the 3 main symptoms were
fever (57.93%), cough (54.21%), and dyspnea (30.64%).
Dermatological manifestations do not appear among
the main symptoms. The identification of all clinical
manifestations of COVID-19 is essential for an early
diagnosis and the adoption of preventive measures.

Keywords Coronavirus infection · Epidemiology ·
SARS virus · General symptoms

Introduction

In late 2019 the first cases of pneumonia of unknown
etiology were identified in Wuhan, Hubei Province,
People’s Republic of China [1]. Chinese authorities
identified a new type of severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), which rapidly
spread across the globe, causing the coronavirus dis-
ease 2019 (COVID-19) pandemic [2–4].

On 11 March the World Health Organization (WHO)
declared the COVID-19 a pandemic [5]. From the mo-
ment of the first cases to 23 September 2020, more
than 31 million people were confirmed with the virus,
and more than 971,000 deaths have occurred due
to the disease [6]. Faced with this rapid spread, re-
searchers are studying the clinical characteristics,
means of transmission, and severity in order to pro-
mote measures that contribute to disease prevention
and better prognosis.

Like SARS-CoV, Middle East respiratory syndrome
coronavirus (MERS-CoV), and animal coronaviruses,
SARS-Cov-2 infection is not restricted to the respira-
tory system, but it may trigger an excessive immune
response, leading to multiple organ failure and death
[7]. Compared to other coronaviruses, the lethality of
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SARS-CoV-2 is lower than that of SARS and MERS-
related diseases, but transmission is easier than other
respiratory diseases, which makes COVID-19 more
concerning [8].

The first epidemiological studies have showed that
the main symptoms of the disease are fever, dry
cough, dyspnea, and headache, with progression to
pneumonia [9]. With the spread of the disease around
the world and the consequent increase in the number
of patients, other symptoms began to be reported in
scientific investigations.

Awareness of these symptoms can help doctors
make the correct initial suspected diagnosis of
COVID-19, facilitating the adoption of necessary
measures for early clinical management, as well as
procedures that reduce the spread of the virus, such
as social isolation and/or quarantine. In this re-
spect, this study aimed to systematize the literature
regarding the clinical manifestations of patients with
confirmed COVID-19.

Methods

Data sources and search strategies

This is a systematic review conducted according to
the preferred reporting items for systematic reviews
and meta-analyzes (PRISMA) [7] recommendations.
The research question was: what are the most com-
mon clinical manifestations in patients diagnosed
with COVID-19?

For the systematic review, we selected studies that
address epidemiological characteristics of patients
hospitalized with COVID-19 published in PubMed,
Medline and Scopus databases between 1 January

Fig. 1 Study selection
flowchart. 2020

and 24 April 2020, using the descriptors COVID-19,
SARS-CoV-2, 2019-nCoV, n-CoV and coronavirus com-
bined with “clinical profile” or “epidemiological pro-
file”. We sought to identify the clinical manifestations
that were prevalent in studies of patients diagnosed
with COVID-19. For the search strategy, the Boolean
operators “AND” and “OR” were applied. In addition,
a manual search was carried out for references cited
in the articles.

Research variables

In this study, we sought to identify characteristics
about clinical manifestations in patients with COVID-
19. The following variables were researched: country
of study, study population, sex (male and female), age
and clinical manifestations.

Eligibility criteria

Clinical trials, cohorts, cross-sectional, clinical cases
and case series studies (published and preprint),
published in any language, were included. Govern-
ment epidemiological bulletins, comments, literature
reviews, articles without full access to content and
studies in animals were excluded.

Selection of studies

The search was carried out by four independent re-
searchers. After this step, three researchers indepen-
dently performed the following steps: 1) reading the
title and summary to identify potential eligible stud-
ies; 2) reading the full text; 3) collection of variables
and assembly of the database. The divergences were
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analyzed and resolved by consensus between the re-
searchers.

Data extraction

For data extraction, the researchers created a database.
The data was entered by a first investigator and sub-
sequently checked by a second investigator on the
team. The systematization/analysis of the data was
conducted by two other independent researchers.

Results

Initially, 8070 scientific productions were found in
the databases, 184 of which met the initial inclusion
criteria, with a total of 114,046 patients. After full
reading, 32 scientific productions that did not report
clinical manifestations were excluded (Fig. 1). The
remaining 152 publications totalled a population of
41,409 (Supplement 1) individuals from the following
23 countries: Germany, Bolivia, Brazil, China, Korea,
South Korea, Spain, USA, France, United Kingdom,
India, Iceland, Italy, Poland, Singapore, Thailand, Bel-
gium, Finland, Russia, Japan, Pakistan, Philippines
and Sweden. The following three analyses were con-
ducted: first, all studies were considered; second, only
studies with 10 or more individuals were considered,
and third, only studies with a population equal to or
greater than 100 individuals were considered.

Regarding gender, 52.27% (n= 21,594) were men
and 47.73% (n= 19,715) women, reported in 151 stud-
ies. The mean age of the patients was 46.20 years
(145 studies). 2 studies took place in neonates, 13
in children, 6 in pregnant women, 3 in the older and
121 in the general population. Asymptomatic patients
were reported in 133 studies, representing 2.27% of
patients. A total of 3467 (8.54%) deaths occurred
(Table 1).

Table 1 Characterization of the included studies
TotalStudiesa

(n)
Median age
(years) n %

Total 145 46.2 A A

Gender

Male 151 A 21,594 52.27

Female 151 A 19,715 47.73

Population

Newborns 2 19.63 days 14 0.03

Children 13 6.88 236 0.57

Pregnant women 6 33.14 93 0.22

Seniors 3 72.56 365 0.88

General 121 51.19 39,114 94.46

Asymptomatic 133 A 651 2.27

Deaths 141 A 3467 8.54

A missing data
aNumber of studies that reported the variable

At least 26 different clinical manifestations have
been reported in the articles. The most reported ones
were: fever (144 studies), cough (139 studies), dyspnea
(99 studies), diarrhea (85 studies), fatigue (78 studies),
headache (76 studies) and myalgia (69 studies). In
percentage terms, six symptoms had a general preva-
lence greater than 25%, considering studies that re-
ported specific clinical manifestations: fever (58.66%),
cough (54.52%), dyspnea (30.82%), malaise (29.75%),
fatigue (28.16%), and sputum/secretion (25.33%).
Neurological symptoms (20.82%), dermatological
manifestations (20.45%), anorexia (20.26%), myal-
gia (16.9%), sneezing (14.71%), sore throat (14.41%),
rhinitis (14.29%), goosebumps (13.49%), headache
(12.17%), chest pain (11.49%) and diarrhea (9.59%)
were other frequent symptoms. It is necessary to
highlight that only one study reported dermatological
manifestations. Hemoptysis (1.65%) was the least
frequent clinical manifestation. There was also a con-
siderable variation in the frequency of symptoms
between studies. In studies with more than 100 pa-
tients, the 3 main symptoms were fever (57.93%),
cough (54.21%), and dyspnea (30.64%). Furthermore,
dermatological manifestations were not among the
main symptoms reported in studies with more than
100 individuals.

Discussion

COVID-19 patients may have a wide range of clinical
manifestations. This analysis managed to identify at
least 26 of these manifestations, although this effort is
still far from representing a final list of symptoms. It is
necessary to highlight the illustrative number of pre-
sentations, given that generic terms such as neurolog-
ical and dermatological manifestations imply a range
of specific responses, which could substantially in-
crease numbers of signs and symptoms.

Regarding SARS-CoV-2, in general, these findings
are nonspecific, such as dyspnea, fever, cough, and
headache. The severity of the infection may vary from
asymptomatic patients to severe cases of pneumonia
that can lead to death [9–11]. Initially, the disease was
characterized by the triad fever, cough, and shortness
of breath. The US Center for Disease Control and
Prevention (CDC) subsequently added chills, muscle
pain, headache, sore throat, and loss of taste or smell
to this list (neurological manifestations) [12].

Fever was the most common finding observed
among patients (58.66%), which signals the organism’s
response to toxic substances that affect temperature
regulating centers [13]. This symptom can appear
throughout the course of various infectious diseases,
and, although it is a beneficial signaling process for
the host, it demands a considerable increase in energy
metabolism [14]. When compared to diseases caused
by other members of the coronavirus family, such
as SARS-CoV (99%) and MERS-CoV (98%), studies
suggest that fever is less frequent in COVID-19 [15].
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Cough was the second most common manifesta-
tion (54.52%), and it is directly linked to the transmis-
sion of the virus through respiratory droplets [16]. The
cough reflex improves release of secretions and parti-
cles from airways as a result of irritating mechanisms,
such as accumulated secretions, postnasal drip, and
pathogens, in addition to inflammatory processes. In
some conditions, it can become excessive and poten-
tially harmful to the airway mucosa [17]. Additional
symptoms associated with the upper respiratory tract
have also been observed, such as sneezing, nasal con-
gestion, and sore throat.

Dyspnea was seen in 30.82% of the reported pa-
tients, and it is generally related to greater severity of
the condition. During physical examination, patients
in serious condition present, in addition to dyspnea,
increased respiratory rate, speech tremor, weakened
breath sounds, and dullness on lung percussion [10,
16]. Most of these severe patients had comorbidities,
such as cardiovascular disorders, hypertension, and
diabetes [10, 11, 18]. Additionally, radiological find-
ings of these patients showed ground-glass opacities
and consolidation, especially in the periphery of the
lungs. When these conditions were present, there was
an increase in mortality [10, 16, 19].

Fatigue is widely reported in several studies, which
places it among the most significant occurrences of
the disease [10, 11, 15, 19]. This symptom may be
related to the increase in viral load and to the immune
response to the infectious process [19]. In addition,
insufficient energy production to meet the required
metabolic demands relates fatigue to other symptoms,
such as dyspnea and myalgia [20].

Neurological symptoms (20.82%) are also among
the most common clinical manifestations. The neu-
roinvasive potential of the virus could influence the
development of respiratory failure in some individ-
uals, in addition to contributing to the anosmia/
hyposmia and dysgeusia reported by some patients
[19]. Neurotropism and its repercussions are still
poorly understood [19]. Although not very detailed in
the studies, anosmia and hyposmia are already pro-
posed as possible initial manifestations of the disease,
especially in paucisymptomatic patients, in addition
to being relevant for the differential diagnosis of SARS-
CoV-2 infection [21–23].

Dermatological symptoms have recently been as-
sociated with COVID-19, including nonspecific man-
ifestations, such as erythematous rash and general-
ized urticaria as well as more specific characteristics,
such as chickenpox rash [24, 25]. Acral ischemia has
also been described in patients with severe forms of
COVID-19, such as cyanosis of toes, skin blisters, and
dry gangrene [26, 27].

Regarding less prevalent symptoms, although re-
ported in 16 studies, hemoptysis was observed in only
1.64% of patients. This clinical finding reflects the
severity of the disease in a proportion of hospitalized
patients, with high risk of death [10, 15, 16, 20].

As it presents with diverse clinical manifestations,
which are in most cases similar to other respiratory
diseases, it is difficult to differentiate COVID-19 dur-
ing the initial phase [19]. There is no pathognomonic
sign/symptom as seen in other viral diseases, such as
measles and chickenpox, for example. In addition, it is
necessary to highlight that the initial manifestations
may vary significantly from one patient to another,
characterizing COVID-19 as a clinically dynamic dis-
ease.

On the other hand, the present study showed
a small number of asymptomatic patients (n=651;
2.27%). This group is composed mainly of young
people and women without coexisting diseases, who
do not have a significant increase in C-reactive pro-
tein (CRP) and do not frequently present radiolog-
ical findings. [28–30]. Despite the low percentage,
asymptomatic cases represent a difficult scenario to
control, even in the presence of a single unidentified
case, since the virus is easily spread by contaminated
droplets and the transmissibility of this patient seems
to be equivalent to the symptomatic patient [31, 32].
Thus, given the difficulty of screening, social distanc-
ing remains a crucial recommendation to slow the
spread of the virus.

Additionally, further studies should be conducted
with the aim of identifying the most prevalent symp-
toms in different population groups (children, older
people, and pregnant women, for example), in differ-
ent contexts (community and hospital) as well as lev-
els of severity. This information is essential to define
risk estimates of worse outcomes. Finally, knowledge
of all possible symptoms in patients with COVID-19
can facilitate early diagnosis and the adoption of mea-
sures necessary to contain the transmission chain in
the community.
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