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Abstract. Introduction. An epidemic of Coronavirus Disease 2019 (COVID-19) begun in December 2019 in China,
causing primary concern. One of the important issues is its rapid spread around the world. Among the questions raised,
disease epidemiology, clinical, laboratory symptoms and radiological findings and treatment of COVID-19 disease have
been identified in some studies. But no systematic review on current evidences about COVID-19 has been published.
Objective. The aim of this study was to determine the COVID-19 epidemiology, clinical features, diagnosis and treatment.
Data sources. We performed a systematic review of the literature, using the keywords: “coronavirus” and “20207,
“COVID-19” in databases: Science Direct, PubMed, Springer and Scopus during January 1, 2020 to February 23, 2020.
Study Selection. All observational studies, as well as case reports and editorial that published in English were include. Data
Extraction. Data on the disease control methods of COVID-19 were extracted by multiple observers. Results. 131 articles
were retrieved. After screening by abstract and title, 58 articles were selected for full-text assessment. Of them, 43 were
finally included for review. The COVID-19 has spread rapidly and can be transmitted via close human-to-human contact
via nasopharyngeal or oropharyngeal droplets. The COVID-19, causing considerable problems, especially in patients with
comorbidities and old patients. Fever, cough, sore throat and diarrhea are the main clinical features of this emerging
disease. The most common radiological finding is bilateral ground-glass view and Lopinavir and Ritonavir are among
the antiviral drugs used. Conclusion. COVID-19 is a new clinical infectious disease and can be a serious problem for health
systems. Additional research is needed to elucidate factors that may mediate the pathogenesis of the severe and fatal
associated disease.
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NAHOEMUSA COVID-19: CUCTEMATUYECKWIA O630P COBPEMEHHbIX AAHHbIX
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Hcaxarnckuii ynueepcumem meduyunckux nayx, Mcgpaxan, Upan

Pestome. Bgedenue. DninpeMust KopoHaBupycHoro 3aboneBaHus 2019 r. (COVID-19) nauanace B mekadpe 2019 r.
B Kurtae m mpencraBisieT cepbe3Hylo mpobieMy. ODHMM M3 BaXXHBIX BOIIPOCOB SIBISIETCS €€ OBICTpOe pac-
MIPOCTpaHeHNEe BO BceM MUpe. B psiae paboT ObLIM ONMMCAHBI SMUAEMUOIOT S, KIMHIUKO-Ta00paTOpHbIe ITPU3HAKH,
peHTreHoJornYeckme xapakrepuctuku u sedeane COVID-19. OnHako B HacTosIIIee BpeMsI B IOCTYITHOU TUTepaType
OTCYTCTBYIOT CHUCTeMaTHUYeCKHe 0030phI, OMMCHIBAIONINE HaKomieHHbIe maHHbIe 1o COVID-19. Ilenb: onucanue
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ID-19» B 6a3ax maHHbIX: Science Direct, PubMed, Springer u Scopus 3a nepuon ¢ 1 suBapst 2020 r. o 23 deBpans
2020 r. OT60p THIA UCCIEeI0BAHUII: Bce 00CEpBAaLIMOHHBIE UCCIENOBAHMSI, a TAKXXe OMUMCaHMe KIMHUYECKUX CIyJyaeB
U pelaKIMOHHBIX KOMMEHTAapMEeB Ha aHTJIMICKOM si3bIKe. VM3BjeueHWe MaHHBIX: pa3jIWYHBIMU HaOIIOmaTeIsIMU
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MPOU3BOAUIIOCH U3BJIeUeHHE JaHHBIX 110 MeToAaM KOHTPpoJist COVID-19. Pezyavmamet. B pe3ynbrate nomcka yaaaoch
00HapyxuTh 131 ctarbio. [Tocye oLeHKU cofepXaHUs Te3UCOB U Ha3BaHUS cTaTell ObLIM OTOOpaHbl 58 pabdoT ms
aHaJu3a MOJIHOTO TEKCTa CTaTeil, U3 KOTOpbIX B 0030p BKIOUYEHBI 43 cTtathb. COVID-19 6bicTpo pacnpocTpaHseTcs
U TepenaeTcsl Ipu TECHOM KOHTaKTe MEXIy JIIOAbMM 4epe3 Hazo- U opodapuHreanbHbie asposonu. COVID-19
BBI3bIBAJI CYIIIECTBEHHBIE MTPOOJIEMbI, 0COOCHHO Y IMAIIMEHTOB C COMYTCTBYIOLIMMU 3a00JI€BAHUSIMU U Y JIUIL TTOXK UJIOTO
Bo3pacTa. OCHOBHBIMM KiaMHUYeckuMu yeptamu COVID-19 6b11u nuxopanka, Kaieiab, 00U B ropje W auapesl.
HaubGonee pacnpocTpaHeHHBIM PEHTTEHOJIOTMYECKMM IIPU3HAKOM 3a0ojieBaHMs ObILJT KapTUHA OBYCTOPOHHEIO
MaToOBOI0 cTeKJa. 1711 STHOTPOIHOM Tepanuu NpuMeHsiiuch JlonuHasup u Putonasup. Buigodsr. COVID-19 aBngetcs
HOBBIM MH()EKIIMOHHBIM 3a00JI€BaHUEM U TIPEACTABISACT CEPhEe3HYIO IIPOOIEeMY IIIST 3ApaBooXpaHeHus. TpedyeTcs
MIPOBEIEHNE TOTIOTHUTEIBHBIX NCCICAOBAHUI TSI OTIpeae/ieHI S (haKTOPOB, KOTOPHIE MOTYT OTIOCPEIOBATh Pa3BUTHE

naToreHe3a TsKeJlol U ataibHOl (hopMbl 3a60IeBaHMS.

Karuesvie caosa: kopornasupyc, SARS-CoV-2, COVID-19.

Introduction

The illness was first announced on 31 December
2019 that caused by coronavirus [23, 61], was in-
troduced on January 12 by the World Health Orga-
nization (WHO) as the novel coronavirus 2019 or
2019 nCoV [14, 74] because Wuhan Viral Pneumonia
cases were discovered at the end of 2019. COVID-19
was first identified in Wuhan, China, among a clus-
ter of patients that presented with an unidentified
form of viral pneumonia with shared history of visit-
ing the Huanan seafood Market [45].

COVID-19 is a new type of virus that has not been
identified before in humans [28]. Coronaviruses are
zoonotic and are a large family of viruses that cause
illness ranging from the common cold to more severe
diseases, such as MERS and SARS [21].

2019-nCoV is considered to be one of the close
relatives of SARS-COV, because it is very homolo-
gous to SARS-COV. 2019-nCoV was classified by
the International Commission on Virus Classification
(ICTV) on February 11, 2020 as the severe acute res-
piratory syndrome Coronavirus 2 (SARS-CoV-2) [29].

The rapid spread of the virus is fueling fears of
a global pandemic [17], and over 150 countries have
confirmed cases to date, all continents reported con-
firmed cases of COVID-19. As of March 15, 2020,
more than 167,000 confirmed cases have been re-
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ported worldwide, with a rapid rise in the number
of deaths (6500 deaths and 76,453 recovered) [61]

As expected, several similarities and differences
in the epidemiology, clinical features, and manage-
ment of SARS, MERS, and COVID have been iden-
tified [1, 6, 8, 11, 29]. Although the clinical picture
of SARS, MERS, and COVID seems to be similar,
since early reports, differences were noted [1, 8, 11].
Then, full clinical and epidemiological characteriza-
tion of disease, as well as their laboratory and image
findings and is required.

Therefore, this study was conducted to systemati-
cally investigate the published studies on disease epi-
demiology, clinical, laboratory symptoms and radio-
logical findings and treatment of COVID-19 disease.

Objective. The aim of this study was to determine
the COVID-19 epidemiology, clinical features, diag-
nosis and treatment.

Data sources. This protocol follows the recommenda-
tions established by the PRISMA statement [42]. Search
was done in order to obtain data using the keywords:
“coronavirus” and “2020”, “COVID-19” in databases:
Science Direct, PubMed, Springer and Scopus during
January 1, 2020 to February 23, 2020. Five different re-
searchers independently evaluated search results.

Study selection. All the observational studies, and
also case reports, editorial that published in English
were included. The preliminary search result was
about 131 articles with the term COVID-19 or
coronavirus in the title, abstract or text published
in English. After reviewing the articles and deleting
repetitive articles, to determine whether the article
was relevant to the main purpose of the review or not,
two authors were reviewed separately titles and ab-
stracts. In the case of ambiguity, the authors referred
to the full text for the final decision. Figure displays
the process of selecting articles.

Data Extraction: information on the type of pub-
lication, the publishing institution, country, year
and date of publication and strategies for infection
control were extracted independently by five inves-
tigators (table 1 displays the Characteristics of the
included studies). A sixth researcher checked the ar-
ticle list and data extractions to ensure there were no
duplicate articles.
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Table. Characteristics of the included studies on COVID-19, 2020

Author Date Study type N | Mean age Sex Comorbidities Mortality
Kim 02/24 case report 2 35-55 female
H. Chen 02/12 case report 9 26-40 female pregnanacy
Bai 02/21 case report 6 42-57 6§é§;’r/()>jf(:nrg?(lee
Gostic 02/19 modeling strategy
Y. Zhang 02/19 editorial 8%
(male age > 60)
Tong 02/29 case report 7 31 ;}g]ni:e
Lim 02/17 case report 1 54 male
Sabino-Silva | 02/17 editorial
Van Cuong |02/18 case report 1 25 female
Guarner 02/20 editorial 55 2-3%
Velavan 02/20 editorial 2.2%
Lin 02/04 case report 2 | 37(35,39) male comorbidity
Wong 02/20 editorial
Liem 02/18 editorial
Guan 02/23 | cohort retrospective 47 (35-58) 58% male hypertension 1.4%
Y. Yang 02/23 | cohort retrospective HTN COPD
Jalavaa 02/25 case report smoker 2%
Zh. Xu 02/26 case report
(64.3%) comorbidity
HTN (30.0%); D.M (12.1%);
J. Zhang 02/29 | cohort retrospective | 140 | 57 (25-87) | 50.7% male | drug hypersensitivity (11.4%);
urticaria (1.4%); COPD (1.4%);
smokers (1.4%)
Team 02/20 case report 15 | 43(8-66) 60% male HTN/D.M/comorbidity 2.8%
MacLaren 02/19 editorial
Gao editorial 100
Xu 02/21 | cohort retrospective | 55 | 44 (3-85)
X. Chen 02/24 editorial
Y. Zhu 02/26 observational 80 2.5%
Ch. Lin 02/26 case report 1 61
Cheng 02/20 editorial Mean > 40
Wu, Jiong 02/20 case report 1 80
Lancet 02/20 editorial
Song 02/20 editorial
Lum 02/20 editorial comorbidity
Kim 02/20 observational
Lai 02/20 | retrospective review <18 HTN/Cardiac disease/D.M Oll\glaa:Ze
Habibzadeh |02/20 | retrospective review 49-61
Qiao 02/20 case report 1
Albarello 02/20 case report 2 66-67
Yang 02/03 | retrospective review | 52 | Mean: 60 5.6% (Olq age
comorbidity)
Pan 02/03 observational 4
Q. Chen 02/03 observational 13
Yang 02/04 editorial Mean > 60
Liu 02/18 observational
C.Wu 02/18 editorial
Tian 02/19 | retrospective review | 262 475 0.9%
Qin 02/21 | retrospective review | 4 59.2%
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Results

Mode of transmission. Person-to-person transmis-
sion in travelers who are sick or carriers [36, 73], close
contact [15, 25, 33, 37, 52, 55, 69], use of shared food
container [55], nasopharyngeal or oropharyngeal drops
[30, 38, 49, 69] through contact with infectious surfaces
or contact with a person [24], isolation of negative pres-
sure and high pollution of personnel [13], also in people
who have visited the Hanan animal market [30, 33, 69],
contact with wild animals (seafood, wholesale mar-
ket of chicken and bats, etc.) in the city of Wuhan [15,
40, 67], animal-to-human transmission [15, 33], and
then person-to-person transmission [15] were among
the factors influencing the spread of the virus. Studies
have shown that the virus is not transmitted through
breast milk only when breastfeeding by close contact
with the mother [46].

Travel from Wuhan to other countries [2], reloca-
tion of residents between Hubby and other states [25,
40], and the departure of millions of Chinese from
Wuhan for the Chinese New Year Festival [25] led
to the release of the new Coronavirus. Some articles
have referred to the greater sensitivity of Asian races
to viral infections [15], while identifying and treat-
ing patients as early as possible can prevent the spread
of the disease [41].

Risk factors. In the review, some risk factors af-
fecting the prevalence of COVID-19 disease were
identified, including age, underlying diseases, health
status, contact history, travel to infected areas and
work and living environment. In most studies, the age
of people with the disease is 60 years and older [30,
33, 38, 58, 69, 74]. The disease is very rare in chil-
dren and even if children have it, it occurs with very
mild symptoms [60]. The underlying diseases in the
elderly are considered as a risk factor, so that 25%
of the elderly with the disease have had underlying
disease [40]. The underlying disease in all other age
groups is also considered as a risk factor [38], history
of hypertension [25, 33, 69, 71], which in some arti-
cles includes 15% of cases [25] and in some cases up
to 30% of cases [71], history of chronic lung disease
(COPD) [69, 71], history of diabetes mellitus [33, 71,
74], history of cardiovascular diseases [33] and other
chronic diseases [38, 67, 74] as mentioned in some
articles, 40% of cases are related to people with a his-
tory of chronic disease [67], severe drug sensitivity
and uriticaria are less commonly identified as risk
factors [71]. Although pregnancy is not a disease,
pregnant women are more exposed to the disease due
to physiological changes during pregnancy [10].

COVID-19 is highly contagious and spreads
rapidly, so that in some studies, close contact with in-
fected individuals are reported in 60.4% of cases [54].
In another study, 19% of new cases of direct contact
with approved patients were confirmed [67]. Contact
with Wuhan residents caused a high percentage
of patients (72.3%). It was specified that some people

are infected without any previous contact with infec-
tious people or environment [25]. In the Australia
10% of people were infected without direct contact
history [54].

Living in infected places and cities has also been
identified as a major risk factor. Living in Wuhan [25,
36, 54], visiting Wuhan market [57], visiting seafood
market of Wuhan [67] can also be seen in the history
of infected people.

Provincial travels to China and travels from China
to other countries led to the spread of COVID-19 [18],
so that in the 2" Epidemiology Report of Australia,
80% of patients mentioned the history of recent travel
to China [18]. The first cases of coronavirus infection
in Italy were related to travelers traveling from China
to this country [2].

Clinical manifestations. Clinical manifestations
in COVID-19 include a wide range of symptoms,
some respiratory and some non-specific symptoms.
Fever [2, 10, 18, 25, 26, 27, 36, 38, 40, 47, 49, 54,
55, 57, 58, 63, 65, 66, 67, 71] has been identified as
the most common symptom. In some sources, inter-
mittent fever of [36] or fever over degrees has been
reported [63, 66]. In some studies, the identified pa-
tients have not reported a history of fever [10, 37].
Chill alone [18, 36] or chills with fever [47] are other
symptoms. Respiratory symptoms include cough [10,
18, 19, 25, 26, 33, 38, 40, 49, 54, 57, 58, 63, 66, 71],
chest pain [57], dizziness [47], dry cough [18, 27, 47,
65, 73] productive cough [66], nasal congestion [58],
restlessness [27, 33], headache [27, 33, 66], weakness
[10], muscle cramps [66], sore throat [10, 38, 47, 66],
mild shortness of breath [36]. Gastrointestinal symp-
toms are rare but most important are diarrhea [10, 25,
27, 30, 40, 66, 71].

In case of exacerbation of the disease, exacer-
bation of cough and shortness of breath [32], fever
and dry cough and six days after hospitalization,
pneumonia symptoms were observed in CT [36].
Symptoms of pneumonia and kidney failure [49],
lung involvement 4 days after hospitalization [57],
pneumonia [26], 95% pneumonia and decreasing
blood oxygen level [58], respiratory failure (ARDS)
[38], shortness of breath [65], pneumonia [18], ar-
rhythmia and shock [52], and finally, the need
for mechanical ventilation in the ICU and the pro-
gressive symptoms of respiratory failure [2] are
among the symptoms of exacerbation of the dis-
ease. The average time of intubation of the patient
is 6—7 days and the average time of onset of the dis-
ease and doctor’s visit is 4—5 days [54].

Incubation period. The incubation period
of COVID-19 is at least 2 to 7 days [I8, 25, 38,
65, 74] and maximum 14 [65] to 28 days [67] and
in some sources 19 days [36]. The average time in-
terval between the onset of symptoms and the time
it needs for a person to be admitted is between 4
and 8 days, and from the onset of symptoms to the
onset of ARSD, it is 6 to 12 days [18].
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Diagnosis. In patients with COVID-19 disease,
the results of laboratory tests such as CBC change
significantly. The changes of CBC test results include
decreasing white blood cells [57], lymphopenia [5, 10,
25, 27, 71, 73] and neutropenia [38], thrombocyto-
penia [25], leukopenia [25, 33, 66], and eosinopenia
[71]. Disorders of liver enzymes include an increase
in ALT, AST [10, 27], inflammatory reactions in the
body and as a result, increasing CRP [5, 10, 24, 26,
66, 71] and increasing interleukin [27, 73], as well as
changes in the rate of arterial blood gases (ABG) [58]
and some nonspecific changes, such as increasing se-
rum ferritin level [27], and increasing procalcitonin
[71], are evident.

Changes in the CT-SCAN of the lungs include
infiltration of the lungs, which is usually observed at
the end of the first week of illness [31], where the le-
sions are seen bilaterally [67]. Patchy [10, 71] lesions,
bilaterally [15, 16, 18, 22, 24, 26, 37, 40, 44, 47, 50,
51, 52] ground glass view [10], consolidation [44, 47,
66], bilateral invasive lesions [27, 36, 55], lower lobe
involvement [38, 58, 66], and lung alveoli involvement
[58] is evident. There are also pulmonary lesions with
high absorption characteristics and evidence of lymph
node involvement, although there is no diffuse dis-
ease. The findings show that COVID-19 disease leads
to enlargement of the pulmonary arteries [2].

Treatments. Some articles have referred to the
use of antiviral drugs [10, 26, 37] and others have re-
ferred to the treatment of antibiotics [10, 25] accord-
ing to the infectious and viral nature of COVID-19
disease. In some articles, the use of antibiotics has
been referred for secondary infections. Lopinavir and
Ritonavir [32, 33, 36, 40, 58, 60, 73], Remdesivir [58,
60], Oseltamivir [32, 73], Baricitinit [58], Ganciclovir
[32, 62], Ribavirin [62] are among the antiviral drugs
used. In some cases, immunoglobulin use has been
proposed [58], some sources have propsed the use
of glucocorticoids [25] and methylprednisolone
[58], some pharmacological agents used in the treat-
ment of malaria such as hydroxychloroquine [58],
chloroquine sulfate [22] have been used. According
to the symptoms and respiratory complications
of COVID-19 disease, some patients need respira-
tory support, including oxygen therapy [10, 15, 25,
27], the need for mechanical ventilation [15, 25]
and in some cases even the need for extracorporeal
oxygen (ECMO) [25, 41]. Liquid therapy is also used
in supportive therapies [15, 27].

Complications of disease. According to the wide-
spread prevalence and nature of the rapid spread
of COVID-19 disease, as well as complications and
mortality due to this disease, some psychological and
social complications such as anxiety [39, 52, 74] and
depression [39, 74], psychological distress [12, 39],
PTSD [74], distrust and panic [52], social panic [30]
have been reported.

It has been reported that pregnant mothers with
COVID-19 have premature birth (36 weeks), baby

birth with low weight (less than 2,500 grams), and
changes in the baby’s myocardial enzymes [10].

The respiratory nature of the disease caused some
respiratory complications such as ARDS [2, 33, 67],
irritability [12], shock [33], need for hospitalization
in the intensive care unit (ICU), pneumothorax [67],
and pleural effusion [2]. Following the hospitalization
of patients, some complications such as nosocomial
infections [67] are proposed. Other non-specific com-
plications of COVID-19 include liver dysfunction [67],
renal failure and acute cardiac injury [33, 67].

Other results. At the time of the prevalence
of COVID-19, some challenges are proposed, in-
cluding rumors of fear and the need for credible and
valid sources of information, and instant and in-
stantaneous training through public media, which
is very helpful [19, 52]. Paying attention to the health
of some vulnerable groups, such as the elderly, espe-
cially the elderly who live alone and do not have ac-
cessto Internet services and education, and the health
problems that proposes during quarantine [68] are
another challenge in monitoring the health of staff
[35]. One of the problems mentioned by health care
workers is the problem of working with wearing per-
sonal protective equipment (PPE) [12, 74].

Discussion

Coronavirus is genetically similar to MERS and
SARS, and there are similarities between COVID-19
and SARS viruses in terms of diagnosis and treat-
ment, epidemiology, and clinical symptoms.

Compared to SARS and MERS, COVID-19
spreads very fast [64]. The prevalence of SARS and
MERS between people occurs through close con-
tact. In COVID-19, the person to person transfer
is through coughing and sneezing. But the speed
of release is higher in COVID-19 [9]. The similari-
ty of new coronavirus to in person-to-person transfer
to the SARS virus is more similar to MERS virus [7].

In many sources, the prevalence of fever has been
mentioned in patients with COVID-19 as the most
common symptom. Fever can be with or without chill
and in COVID-19, dry cough is mentioned as the most
common respiratory symptoms. The prevalence of fe-
ver and cough are similar to MERS and SARS [19,
53]. And MERS is started with fever and cough and
lower parts of lung is involved [19, 43, 53, 70].

According to the results of the present study,
breathing shortness has been observed in most pa-
tients that cough and shortness of breath is intensified
with the continuation of the disease and pneumonia
symptoms appear, and in most of these patients, lead
to ARDS. Most patients also needed hospitalization,
which could be related to a patient’s previous underly-
ing illness. A number of them were also hospitalized
in the ICU. In severe cases, the breathing shortness
is worsened, that mechanical ventilation and ICU
hospitalization was needed finally. In SARS epide-
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mics, bilateral airway involvement was seen in the
majority of patients. They also experienced a dry,
dyspnea cough [72].

In patients with COVID-19, lung CT changes such
as lung infiltration and bilateral lesions and patchy
and bilateral ground-glass opacity are present, as well
as involvement of the lower lobes of lung is created.
At SARS, patients with lung CT had ground-glass
opacity [29, 52, 67].

In MERS and SARS, diarrhea was seen in 20
to 25% of patients [59]. In COVID-19, the prevalence
of diarrhea is very low.

Lymphopenia was observed in 40% of the patients.
Data from studies conducted during 2003—2002
showed that in SARS, lymphopenia, leukopenia,
and thrombocytopenia, an increase in LDH, ALT,
AST, and creatine kinase were observed [34, 56].
According to the frequency and prevalence of lym-
phopenia, it can be concluded that COVID-19 acts
on lymphocytes (especially T-lymphocytes, similar
to SARS-COV performance).

Patients with COVID-19 have changes in CBC
results such as lymphopenia, neutropenia, throm-
bocytopenia, and leukopenia and eosinopenia. Also
in COVID-19, liver enzymes such as ALT and AST
increase.

The prevalence (RO) of COVID is 2—3 times,
while the prevalence of SARS is 2—5 times [9].

COVID are more prevalence than SARS and
MERS, which led to the globalization of the epidem-
ic [64]. In MERS, older people and with underlying
disease had more severe degree of the disease [48],
in COVID, the average age of people with the disease
is 60 years and older, and 25% of older people have
underlying disease, although there is an underlying
disease in other age groups.

In MERS, the average age of the deceased people
was 50 years, and 50% of the patients had underlying
disease [48], and in COVID-19, people aged 60 and
older were exposed at higher risk for death.
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Limitations. This review has several limitations.
First, still few studies are available for inclusion.
It would be better to include as many studies not only
from China, once these have been published, to get
a more comprehensive understanding of COVID-19.
Second, few studies are not available in English or
full text.

Conclusion

COVID-19 is an emerging viral disease that
is highly contagious and has spread rapidly across
five continents via person-to-person transmission,
close contact via nasopharyngeal or oropharyngeal
droplets. The COVID-19, causing considerable prob-
lems, especially in patients with comorbidities and
old patients. Fever, cough, and dyspnea are the main
clinical features of this emerging disease. The most
common radiological finding is bilateral ground glass
view and Lopinavir and Ritonavir are among the an-
tiviral drugs used. Additional research is needed
to elucidate factors that may mediate the pathogene-
sis of the severe and fatal associated disease.
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