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Purpose: It is very important to determine the clinical features of COVID-19 and to present and collect global data of these features. In

this meta-analysis, it was aimed to examine the published studies and to collect and analyze the data of COVID-19 patients.

Method: We scanned in PubMed and Google Scholar and the studies involving more than 40 patients and examining the clinical,
laboratory, and radiology findings of COVID-19 patients and included in the meta-analysis. Other meta-analyses are also examined in

this meta-analysis.

Findings: By the end of this meta-analysis we covered 61 articles covering a total of 18, 450 patients. According to the analyses, it is
detected that the most common findings of COVID- 19 patients were fever (91.7%), dry cough (81.2%), fatigue (64.1%), myalgia or
arthralgia (48.8%) and diarrhea (48.6%). The high fever rate was determined as 23.2%. It is observed that the most common laboratory
findings in COVID-19 cases were lymphopenia (55.8%), high C-reactive protein (CRP) levels (41.0%), and leukopenia (39.1%).
The most common radiological finding was detected to be ground-glass opacity (32.4%). The bilateral lung involvement rate was
determined as 16.2%.

Result: In this meta-analysis, it is shown that the symptoms such as fever, cough, and fatigue were the most common in COVID-19
patients, laboratory findings were supportive but radiological findings were diagnostic, and the diagnosis was confirmed by Real-Time
PCR.
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Introduction

Severe Acute Respiratory Syndrome (SARS) coronavirus-2
(SARS-CoV-2), an RNA virus called new coronavirus, has
fast and high infectious properties. Coronavirus-2019
disease (COVID-19) caused by SARS-CoV-2 caused
a huge pandemic that is spreading rapidly throughout
the world. The COVID-19 epidemic, which started in
Wuhan, China in December 2019, spread in China in

a short period of time, then spread to other countries

and reached a picture that caused millions of cases and
hundreds of thousands of deaths in about 6 months [1-3].
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COVID-19 causes respiratory infection. However,
COVID-19 can manifest itself differently than typical
respiratory infections with various combinations of
clinical signs and symptoms. In some cases, it is quite
difficult to tell COVID-19 apart from a viral upper
respiratory tract infection. In most cases, the course of the
disease is asymptomatic and sometimes it may occur with
a symptom that is different than of a typical respiratory
infection [1-5]. For these reasons, it is of great importance
to determine the clinical features of COVID-19 and to
collect and present the global data of these features. In

this meta-analysis, it was aimed to examine the published
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studies and to collect and analyze the data of COVID-19

patients.

Material and Method

This meta-analysis was planned and conducted in

accordance with the Preferred Reporting Items for Meta-
Analysis of Observational Studies in Epidemiology
Statement (PRISMA) criteria [6].

Research Strategy

The studies to be included in the meta-analysis were
scanned in PubMed and Google Scholar. While scanning,
the terms ‘Coronavirus, ‘Coronavirus, 2019-nCoV’,
‘COVID-19’ or ‘SARS- CoV-2’ were used.

Criteria for the Inclusion to Meta-Analysis

We only included published studies or the studies
accepted for publication in this meta- analysis. Screening
results before 2020 were eliminated. Case reports are not
included in the meta-analysis, as they will not contribute
substantially to the meta-analysis. Studies involving
patients with less than 40 patients were not included in
the meta-analysis, as this may impair the standardization
of the data. No language restriction was implemented. We
only included studies investigating clinical, laboratory,
and radiology findings of COVID-19 patients in the

meta-analysis.

Article Selection and Data Collection

For the first step, the titles and summaries of the selected
articles were examined in terms of suitability for the meta-
analysis. In the next stage, we reviewed the full text of the
selected articles. Articles outside the focus subject of the
meta-analysis were eliminated. Other meta- analyses [7—
12] were included in this meta-analysis with the view that
they would contribute significant numbers and statistics,
but duplicated articles and data that were examined in
meta-analyses in advance were excluded. As a result, the

data of the selected articles were collected.

Statistical analysis

All statistical analyses were performed using SPSS 25.0
software (IBM SPSS, Chicago, IL, USA) and online

calculators were appropriate. Descriptive data is given
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as numbers and percentages. Original incidence rates (r)
were transformed to rate #, and were used in single- arm
meta-analysis. The heterogeneity between studies was
analyzed using a % test (p<0.10) and quantified using the

I? statistic.

By the end of the scan, a total of 7192 articles were found.

The duplicated ones were excluded. Then, the summaries
of the channel studies were examined and those that
were not related to our subject or those who could not
contribute to our study were eliminated. The full texts
of the remaining articles were examined and 61 articles
[13—73] containing a total of 18, 450 patients matching

our criteria was included in the meta-analysis (Graph 1).

According to the analyses, it is detected that the most
common findings of COVID-19 patients were fever
[91.7%], dry cough (81.2%), fatigue (64.1%), myalgia or
arthralgia [48.8%] and diarrhea (48.6%) (Table 1). The

high fever rate was determined as 23.2%.

It is observed that the most common laboratory
findings in COVID-19 cases were lymphopenia (55.8%),
high C - reactive protein (CRP) levels (41.0%), and
leukopenia (39.1%). (Table 1) (Graph 2).

The most common radiological finding was detected
to be ground-glass opacity [32.4%)]. The bilateral lung

involvement rate was determined as 16.2%.

Discussion

The COVID-19 pandemic has spread rapidly throughout

the world. This spread occurred in just a few months.

Therefore, clinical information on COVID-19 has not yet
reached a sufficient level. There are still not enough studies,
reports, and evidence about the clinical, laboratory, and
radiology findings of COVID-19. Accordingly, it is not
easy to distinguish COVID-19 from other respiratory

diseases at the time of admission [1-5].

COVID-19 started in China first and spread rapidly
throughout the country. After the COVID- 19 case
number reached its peak in China, it spread to other

countries, and then a pandemic developed. The number of
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COVID-19 reports of researchers, whose first experience
was in China, increased rapidly [1-5]. Accordingly, most
of the COVID-19 studies in the literature originate from
China. Large-scale case reports from Europe and the USA
are not yet sufficient. In some studies, it was reported that
the clinical picture in the first months of the COVID-19
pandemic varied in the following months, the variety
of symptoms has differed, and there was a difference in

the rates of severe disease [3—5, 7—10]. Correspondingly,

Graph 1: Flow algorithm of the literature review process.
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clinical analyses, whose most initial data is from China,
may not be sufficient to clearly show the clinical situation
in other parts of the world. Comprehensive and wide-
ranging studies and analyses can prevent this negative
situation. Our study covers data from a total of 18, 450
COVID-19 patients, and as far as we know [https: //www.
ncbi.nlm.nih.gov/; access date: 16/06/2020], our study is
the most comprehensive meta-analysis ever conducted.
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Graph 2: Rates clinical symptoms and laboratory findings in COVID-19 patients.

Findings % [Range)

Clinical
Fever 91.7 (83.3-97.4)
Cough 81.2 (57.6-98.2)
Fatigue 64.1 (35.8-90.2)
Myalgia or arthralgia 48.8 (12.6-64.7)
Diarrhea 48.6 (3.9-90.9)
Headache 42.5 (6.8-73.7)
chills 40.1 (15.0-50.5)
Dyspnea 32.1 (16.4-45.6)
Nausea or vomiting 29.8 (3.4-56.8)
Rhinorrhea 26.3 (3.5-35.8)
Sputum production 24.4 (20.2-35.5)
Sore throat 12.3 (12.3-12.3)
Asymptomatic 8.8 (5.6-10.1)
Dizziness 7.6 (7.6-7.6)
Hemoptysis 2.0 (2-2)
Nasal congestion 1.8 (1.8-1.8)
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Ik

Laboratory
WBC (>10 x 10°/L) 33.9 (9.3-45.3)
WBC (<4 x 10%/L) 39.1 (19.2-48.7)
Lymphopenia (1.0 x 10°/L) 55.8 (43.1-64.5)
Thrombocytopenia 16.4 (11.4-19.4)
CRP (10 mg/L) 41.0 (33.5-64.1)
AST (=40 U/L 30.3 (15.5-52.1)
ALT (=40 U/fL) 26.1 (24.9-26.8)
LDH (>245 U/1) 34.8 (28.1-57.0)
D-dimer (>0.5 ML] 35.0 (27.1-48.2)

Table 1. Rates of clinical signs and laboratory findings in COVID-19

patients.

Findings

% (Range)

Clinical

Fever

91.7 (83.3-97.4)

Cough

81.2 (57.6-98.2)

Fatigue

64.1 (35.8-90.2)

Mpyalgia or arthralgia

48.8 (12.6-64.7)

Diarrhea

48.6 (3.9-90.9)

Headache

42.5 (6.8-73.7)

Chills

40.1 (15.0-50.5)

Dyspnea

32.1 (16.4-45.6)

Nausea or vomiting

29.8 (3.4-56.8)

Rhinorrhea

26.3 (3.5-35.8)

Sputum production

24.4 (20.2-35.5)

Sore throat

12.3 (12.3-12.3)

Asymptomatic 8.8 (5.6-10.1)

Dizziness 7.6 (7.6-7.6)
Hemoptysis 2.0 (2-2)

Nasal congestion 1.8 (1.8-1.8)
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Findings

% (Range)

Laboratory

WBC (>10 x 109/L)

33.9 (9.3-45.3)

WBC (<4 x 109/L)

39.1 (19.2-48.7)

Lymphopenia (<1.0 x
109/L)

55.8 (43.1-64.5)

Thrombocytopenia

16.4 (11.4-19.4)

CRP (>10 mg/L)

41.0 (33.5-64.1)

AST (40 U/L)

30.3 (15.5-52.1)

ALT (40 U/L)

26.1 (24.9-26.8)

LDH (245 U/L)

34.8 (28.1-57.0)

D-dimer (>0.5 mg/L)

35.0 (27.1-48.2)

In this meta-analysis, fever was found to be the most
common symptom in COVID-19 patients. Other
meta-analyses reported the rate of fever in the range
of 83.3% and 97.4% [7-12]. In our study, the rate of
fever was found to be 91.7%. This finding means that

Clar J Infect Dis Ther, Volume 01(01): 16-23, 2020
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fever is common enough to be diagnostic for patients
with COVID-19. Accordingly, COVID-19 should be
among the first diagnoses for a patient with suspected

inflammatory respiratory tract infection.

The level of fever is as important as its occurrence in
COVID-19 patients. The high fever rate in COVID-19
patients is much lower than bacterial respiratory
infections. Some viral respiratory infections also often
cause higher fever. Some studies have accepted the high
fever threshold as 37.5 ° C, and others as 38 ° C. The
high fever rate is not very elevated in COVID-19 cases
according to both threshold values [1-5, 10-14]. In
this meta-analysis, the high fever rate was determined
as 23.2%. These findings indicate that mild fever is seen
more frequently in COVID-19, and high fever should
not be expected especially in new patients.

Cough

Cough is another most common symptom in patients
with COVID-19. It was reported that dry cough was
observed in the early period of the COVID-19 clinical
picture, and people with advanced disease developed a
productive cough in the following weeks [2—4, 12-15].
In this meta-analysis, dry cough was the second most
common symptom in COVID-19 cases. In other meta-
analyses, dry cough rates were reported to be between
57.6% and 98.2% [7-12]. In this meta-analysis, the
rate of dry cough is found to be 81.2 %. According to
these findings, the dry cough should be expected in
patients with suspected COVID-19. COVID-19 should
be among the first diagnoses for patients with suspected

upper respiratory tract infection with dry cough.

In patients with COVID-19, sputum production
occurs after the first week depending on if the infection
reaches the lower respiratory tract and lungs. Productive
cough develops in these patients during this period
[3-5]. The productive cough rate has been reported to
be between 20.2% and 35.5% in other meta-analyses
[7-12]. In this meta-analysis, the productive cough rate
was determined as 24.4%. According to this data, it
should be kept in mind that COVID-19 patients may
develop significantly in the following weeks of the disease,
although no signs of productive cough are expected at the
first admission. COVID-19 should also be kept in mind

in patients admitted with a productive cough.
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Fatigue

It has been stated that the complaint of fatigue is high in
COVID-19 cases. The question of whether the patient
feels fatigue may not be as common as if they have more
concrete symptoms such as fever and cough. Accordingly,
the presence of fatigue, a more subjective symptom, may
be ignored by both the patient and the clinician in some
cases. In fact, fatigue in young children is a symptom
that cannot be expressed by the patient [1-5, 7-9].
Therefore, the rates of fatigue reported in COVID-19
cases may have been calculated lower than they should
have been. This situation should be taken into account.
In other meta-analyses, the rate of COVID-19 cases with
fatigue complaint was in the range of 35.8% and 90.2%
[7-12]. Given this situation, this range is very wide and
may be due to the above-mentioned reasons. In this meta-
analysis, the rate of fatigue was determined to be 64.1% in
COVID-19 patients. According to these findings, fatigue
should be expected in COVID-19 patients. However,
considering that the complaint of fatigue is a common
condition in most diseases with or without infection, it

may be thought that fatigue is not a specific symptom for
COVID-19.

Dyspnea

It was stated that shortness of breath is not seen frequently
in COVID-19 cases, mostly seen in progressive disease
states, but this symptom is highly specific for COVID-19.
Shortness of breath is not a highly anticipated symptom
of COVID-19 patients during the first admission to the
hospital. However, in cases where the disease progresses
and reaches the lower respiratory tractand lungs, shortness
of breath and respiratory failure may develop due to
alveolar damage [1-5]. In other meta-analyses, the rate of
shortness of breath in COVID-19 cases was reported in
the range of 16.4% and 45.6% [7-12]. The wide range
of this may be due to the fact that some studies cover
only advanced COVID-19 cases, and some studies were
conducted in regions where the pandemic started and was
most severe. In this meta-analysis, the rate of shortness
of breath was determined as 32.1%. These findings show
that in patients with shortness of breath, COVID-19
should be included in the diagnoses that come to mind,
but in patients with COVID-19, shortness of breath, in

general, is not expected at the first admission.

Clar J Infect Dis Ther, Volume 01(01): 17-23, 2020
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Other upper respiratory tract infection symptoms

A typical viral upper respiratory tract infection picture is
seen in most of the COVID-19cases. These patients may
experience nasal discharge or congestion, sore throat, and
headache in various combinations. These symptoms are
usually moderate and not very determinant for diagnosis
[1-5]. In other meta-analyses, the frequency of headaches
has been reported to be between 6.8% and 72.3%, and
nasal discharge between 3.5% and 35.8% [7-12]. This
wide range shows the variability of these symptoms.
In this meta-analysis, the rate of nasal discharge was
determined as 26.3%, headache rate as 42.5%, and
sore throat as 12.5%. These findings show that the rate
of typical upper respiratory symptoms can vary greatly
in COVID- 19 patients, but the specificity of these
symptoms for COVID-19 is very low.

Gastrointestinal System Symptoms

In some COVID-19 cases, symptoms of the
Gastrointestinal System (GIS) such as nausea, vomiting,
and diarrhea can be seen. In some cases, it has been
reported that GIS symptoms can be seen without any
symptoms of respiratory infection [1-5]. In other meta-
analyses, nausea and/or vomiting rate has been reported
in a wide range between 3.4% and 56.8% [/-12]. In
other meta-analyses, the rate of diarrhea was reported in
a range covering almost every possibility, from 3.9% to
90.0% [7-12]. In this meta-analysis, the rate of nausea-
vomiting was determined as 29.8%, and diarrhea rate as
48.6%. These findings show that GIS symptom rates can
differ greatly in COVID-19 cases, and the sensitivity and
specificity values of these symptoms for COVID-19 may
be very low. However, these findings also point out the
importance of avoiding the COVID-19 diagnosis for the
patients admitted to the hospital with GIS symptoms.

Laboratory

In the COVID-19 table, it has been reported that
the laboratory findings also vary greatly. None of
the laboratory findings have high specificity for the
COVID-19 diagnosis. However, laboratory findings can
still provide useful data when evaluated together with
clinical and radiological findings [1-5].

July 18,2020
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Leukocyte Count

In most COVID-19 cases, leukocyte counts can be
affected. While leukocytosis is seen in some cases, some
may develop leukopenia. These different tables can also
vary according to the clinical condition of the patients,
the severity and stage of the disease [1-5]. In other meta-
analyses, the leukocytosis rate has been reported in a wide
range of 9.3% and 45.3% [7—12]. The leukopenia rate
has been reported in a wide range between 19.2% and
48.7%. In this meta-analysis, the leucocytosis rate was
determined as 33.9%, and the leukopenia rate as 39.1%.
All these findings indicate that abnormal leukocyte levels
can be expected in COVID- 19 cases, but the leukocyte
level is not determinant for the COVID-19 diagnosis.
Leukocyte levels may still be helpful in patients admitted
to the hospital with suspected COVID-19.

Lymphocyte levels

Lymphopenia has been reported in COVID-19 cases at
substantial rates. Lymphocytes have been reported to be
adversely affected by infection and tend to fall. Since viral
infections are generally expected to increase in lymphocyte
levels, lymphopenia may be supportive for the COVID-19
diagnosis [1-5]. The lymphopenia rate has been reported
in the range of 43.1% and 64.5% in other meta-analyses
[7-12]. In this meta-analysis, the lymphopenia rate
was determined at a significant rate of 55.8%. All these
data show that the development of lymphopenia can be
expected in patients with COVID-19 and COVID-19
should be among the infections that should be considered

first in patients with lymphopenia.

C-reactive protein (CRP) level

It has been reported that an increase in C-reactive protein
(CRP) level can be observed in COVID-19 cases due to
inflammatory reactions [1-5]. In other meta-analyses, the
high CRP level rate has been reported in the range of
33.5% and 64.1% [7-12]. In this meta-analysis, the high
CRP level was determined as 41.0% which is a significant
number. These findings mean that the detection of a high
CRP level in COVID-19 patients supports the diagnosis.
However, high CRP levels are not specific for COVID-19
since it is known that the CRP level increases in all

inflammatory conditions.

Clar J Infect Dis Ther, Volume 01(01): 18-23, 2020
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Liver Enzymes

In COVID-19 cases, liver damage may also occur,
especially when the disease progresses and the level of
liver enzymes such as aspartate aminotransferase (AST)
and alanine aminotransferase (ALT) may elevate [1-5]. In
other meta-analyses, high AST levels have been reported
in a wide range of 15.5% and 52.1% and high ALT
levels in the range of 24.9% and 26.8% [7—12]. In this
meta-analysis, AST levels were determined as 30.3%,
and ALT levels as 26.1%. These findings show that the
increase in liver enzymes should not be expected in
patients with COVID-19 especially at the first admission
to the hospital. However, according to these findings,
COVID-19 should be among the diseases that should
come to mind in respiratory tract infection patients with

high AL'T and/or AST levels.

Serum lactate dehydrogenase levels

It has been reported that the level of lactate dehydrogenase
enzyme may also increase in COVID-19 cases [1-3]. In
meta-analyses, the LDH increase rate was reported in the
range of 28.1% and 57.0% [7-12]. In this meta-analysis,
the LDH increase rate was determined as 34.8%. These
findings mean that LDH increase may support the
COVID-19 diagnosis.

Radiological Findings

Radiological imaging plays an important role for
the COVID-19 diagnosis. Radiological examination
results provide very important data in the diagnosis of
COVID-19. It was reported that the rate of Ground-glass
Opacity detected in high rates in the imaging results of
asymptomatic patients, especially without any respiratory
symptoms [1-5].

Ground-Glass Opacity
Ground-glass opacity is observed in COVID-19 cases,

especially in cases where the infection has reached
the lower respiratory tract and the lungs and caused
a pathological condition due to alveolar damage and
subsequent inflammatory reactions. Ground glass opacity
is the most common finding provided by lung imaging in
COVID-19 cases [1-5]. In other meta-analyses, ground-
glass opacity has been reported in the range of 18.5% and
43.6% [7-12]. In this meta- analysis, the ground-glass
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Opacity rate was determined as 32.4%. These findings
show that ground-glass opacity is very important in the
COVID-19 diagnosis and its specificity is high. These
findings also indicate that ground-glass opacity should
be expected in most of the advanced cases and in cases
where ground-glass opacity is detected, the patient must
be tested for COVID-19.

Bilateral lung involvement

Lung involvement is frequently seen in COVID-19
cases. The rate of lung involvement increases, especially
in advanced cases. It has been reported that a significant
part of lung involvement is bilateral [1-5]. In other meta-
analyses, the rate of detection of bilateral lung involvement
detected through radiological imaging was reported in
the range of 12.4% and 24.1%. In this meta-analysis, the
bilateral lung involvement rate was determined as 16.2%.
These findings show that COVID-19 patients should be

monitored closely for lung involvement.

COVID-19 Diagnosis

The diagnosis of COVID-19 is made after the clinical,
laboratory, and radiology findings are evaluated together.

Having a history of close contact with someone diagnosed
with COVID- 19 or someone with a clinical picture similar
to the COVID-19 chart is among the most important
indications for conducting COVID-19 tests. The people
who have a history including any contact witha COVID-19
patient should be tested even when they are asymptomatic,
in terms of both detecting the infection and preventing
possible contamination under quarantine measures. Apart
from this, living in an area, or staying somewhere where
the COVID-19 outbreak is common is a situation that
reinforces the suspicion of COVID-19. Besides these stories,
the presence of 1 or 2 of the above-mentioned clinical
findings raises suspicion for COVID-19. In addition to
clinical findings, in case of abnormal laboratory findings or

abnormal radiological findings, testing are recommended

for COVID-19 [74-78].
In order to confirm the diagnosis of COVID-19,

lower respiratory tract samples such as nasopharyngeal
and oropharyngeal swabs or flush samples should be
collected; as well as lower respiratory samples such as

endotracheal aspirate or bronchoalveolar lavage and/or

Clar J Infect Dis Ther, Volume 01(01): 19-23, 2020
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sputum especially for respiratory patients. It has been
reported that the nasopharyngeal swab sample can give
more accurate results as the density of the virus can be

high in the nasal cavity mucosa [74-78].

The sample should be delivered to the laboratory
quickly and under suitable conditions, the laboratory
should be contacted prior to the sample transfer process,
and the sample should not be kept in the laboratory. The
sample can be frozen at -20 ° C or -70 ° C in case of
possible delays or additional serological tests to be made
in the future [74-78].

Confirmation of the diagnosis is made by detecting
SARS-CoV-2. The viral RNA of SARS- CoV-2 is detected
by amplifying with real-time reverse transcriptase
polymerized chain reaction [RT-PCR] method. In
addition, the diagnosis can be confirmed by genome
sequencing conducted to see the viral RNA genome.
Additionally, the detection of virus- specific IgM and
IgG antibodies through using serological methods is
also diagnostic. The presence of antibodies without viral
RNA indicates that the patient most likely already had
the infection and recovered from it. Situations where
viral RNA is detected but the antibody cannot be
detected indicate that the patient has active COVID-19
and highly contagious. If viral RNA is negative, the
test should be repeated. The negative re-test results do
not rule out possible COVID-19 diagnosis completely.
Pseudo-negativity in PCR tests may be due to different
reasons such as clinical sample not being taken or
processed appropriately or viral mutation. If the cases
are still suspected with COVID-19, chest computerized
tomography may be diagnostic [74-78].

Result

In this meta-analysis, it was demonstrated that the
symptoms of fever, cough, and fatigue were the most
common symptoms of COVID-19 patients, laboratory
findings were supportive but radiological findings were
diagnostic, and the diagnosis was confirmed by RT-PCR.
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