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Abstract 
The first massive outbreak of coronavirus disease 2019 (COVID-19) in Korea was controlled by fast diagnosis, 
isolation and triage systems. The development of therapeutic agents and vaccinations are going on, but many 
studies clarified the nature of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). In this review, 
we will discuss the characteristics and spreading of SARS-CoV-2, and prognostic factors and diagnosis of 
COVID-19. 
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Introduction 

Coronavirus Disease 2019 (COVID-19) began in Wuhan, Hubei Province, China in December 
2019, and a global pandemic was declared on March 11, 2020. As of June 1, 2020, there are 
approximately 6.2 million infected and 37,000 killed. In Korea, the epidemic occurred 
mainly in the Daegu Gyeongbuk region in February and March, but the primary epidemic 
was controlled through public-private cooperation, citizen cooperation, active inspection and 
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tracking, and proper patient classification and isolation [ 1 ]. To date, there are no 
therapeutic agents and vaccines established for COVID-19, and it is difficult to review and 
summarize them in steps that require verification through additional research and clinical 
trials. However, many studies have been published on the characteristics of the virus that 
causes COVID-19, clinical symptoms, exacerbation factors, and diagnostic methods, and 
since some consistent results are being drawn, this is considered to diagnose and treat 
COVID-19 patients. I want to use it as a reference [ 2 , 3 ]. 
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SARS-CoV-2 (Severe acute respiratory syndrome coronavirus 2) 

The virus that causes COVID-19 infection is SARS-CoV-2 (severe acute respiratory) in the 
sense that it has been associated with SARS-CoV in the Coronavirus Research Group of the 
International Committee on Taxonomy of Viruses (ICTV). syndrome coronavirus 2) 
[ 4 ]. Among seven types of coronaviruses (229E, NL63, OC43, HKU1, MERS-CoV, SARS-
CoV, and SARS-CoV-2) in which infection has been found in humans, SARS virus (SARS-
CoV) belonging to the beta group known to be highly virulent ) And MERS-CoV mortality 
rates were 10% and 35%, respectively. Although the prevalence of the disease has not yet 
been concluded, the mortality rate cannot be determined, but from the standpoint of fatality, 
the fatality rate of SARS-CoV2, which causes COVID-19, has been variously reported as 2.5-
20% in each country. It is thought that this is due to the difference between the ratio of the 
elderly and the underlying disease among patients, the medical system's therapeutic 
capacity, and the virus variant. The strain of the Corona 19 virus is similar to that found in 
bats, and has a similar genetic sequence. Type A in patients who developed early in Wuhan, 
China, and modified outside of Wuhan, China, and then spread widely in East Asia, including 
China and Korea. It can be divided into three types, C type, which is prevalent mainly in 
Europe and America [ 5 ]. 
The S protein of COVID-19 virus can be transmitted more quickly by binding to human cells' 
angiotensin converting enzyme (ACE)-2 receptor 10-20 times better than that of SARS virus, 
and the S protein sequence and structure of SARS virus Is similar but does not show a cross-
immune response [ 6 ]. Infection with COVID-19 is possible even asymptomatic before 
symptoms appear, and as with other respiratory viruses, it is achieved through droplet 
infection from a cough or runny nose of an infected person within a short distance of one to 
two meters. According to initial data, the incubation period from infection to onset of 
symptoms is 3-7 days. The spread of infection doubles at 7-day intervals, the reproductive 
number (R0) that a patient infects is 2.2, and is adjusted to 0.58 as a social distance in Korea 
[ 7 ]. In a Taiwan study of 100 COVID-19 patients, the secondary infection rate was 1.0% 
(95% CI, 0.6%-1.6%) within 5 days of symptom onset, and no secondary infection occurred 
after 5 days. In addition, the secondary infection rate at the asymptomatic period was also 
0.7% (95% CI, 0.2-2.4%), suggesting that the asymptomatic period and the early stages of 
symptoms are highly infected [ 8] Propagation between a person is infected when a droplet 
enters the mouth, nose, or lungs through breathing, and the object or surface contaminated 
by the infected patient is brought into contact with the hand, and the mouth, nose or eyes are 
touched with the hand. When you do, you can become infected with the virus. After injecting 
the virus into the air in the form of an aerosol, the virus with activity up to 3 hours was 
detected, the virus activity was detected for 4 hours in copper, 24 hours in cardboard, and 2-
3 days in plastic and stainless surfaces [ 9 ]. 
A study in Singapore began two days before the onset of symptoms and lasted for 7 to 10 days 
after the onset of symptoms. After 7 days, the rate of virus proliferation dropped rapidly, and 
after 11 days, the virus was detected, but there was no infectivity. 
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Symptoms, laboratory and radiologic finding 

In patients with COVID-19, respiratory symptoms such as dry cough and dyspnea due to 
pneumonia, along with high fever and muscle pain, were predominant, and there were other 
cases of digestive symptoms such as abdominal pain, diarrhea, nausea, and vomiting. .  In a 
large-scale study that analyzed 72,314 confirmed cases in China, about 14% had symptoms of 
severe or more with respiratory distress (less than 93% oxygen saturation, 24% lung 
infiltration), and 5% had respiratory failure, organ failure, and dysfunction. And fatal 
symptoms with septic shock [ 10 ]. According to the meta-analysis of COVID-19 clinical 
patterns, discharge rates, and mortality, the most common symptoms of COVID-19 were 
fever (88.5%), cough (68.6%), and muscle pain (35.8%). %-15%, but considering an 
undiagnosed non-diagnostic infection, this can be as low as 1% or less [ 11 ]. In a telephone 
response survey of asymptomatic or mild patients, 15.3% of olfactory palsy and 15.7% of 
palsy were observed [ 12 ]. The proportion of asymptomatic infectious patients in the small 
sample population (n=565) returned from Wuhan City was 30.8% (95% CI 7.7-53.8) [ 13 ]. 
After the first patient in Korea on January 20, 2020, the number of confirmed patients 
during the 799,956 tests as of May 24 is 11,190, and the cumulative confirmation rate is 
1.40%. The ratio of Koreans is 88.2%, and 1,212 cases of foreign inflows (515 in the Americas, 
469 in Europe, 200 in Asia outside of China, 19 in China, 8 in Africa, and 1 in Australia). By 
age, 3,117 (27.86%) in their 20s, 1,987 (17.76%) in their 50s, 1,481 (13.24%) in their 40s, 
1,375 (12.29%) in their 60s, 1,235 (10.99%) in their 30s, 719 in their 70s People (6.43%), 636 
(5.68%) between 10 and 19 years old, 491 (4.39%) over 80 years old, and 149 (1.33%) under 9 
years of age are in their 20s and 50s. Because of the population composition of. The 
incidence rate per 100,000 population (the number of confirmed cases) was the highest 
among those in their 20s at 45.80, 25.85 in their 80s, 22.93 in their 50s, 21.67 in their 60s, 
19.93 in their 70s, 17.65 in their 40s, 17.53 in their 30s, 10~ 12.87 for 19-year-olds, and 3.59 
for children under 9 years old. 10,230 of the existing confirmers were quarantined and the 
cure rate was 91.3%. The fatality rate was 2.38%, the higher the elderly, the 26.27% over the 
age of 80, 10.85% in their 70s, 2.84% in their 60s, 0.75% in their 50s, 0.20% in their 40s, 
and 0.16% in their 30s [ 14 ]. 
A high morbidity rate has been observed in patients with hypertension and diabetes. 
Controversy over the increased prevalence of SARS-CoV-2 infection with ACE inhibitors 
(angiotensin converting enzyme inhibitor (ACEi) and angiotensin receptor blocker (ARB)) It 
is becoming [ 15 ]. SARS-CoV-2, like SARS-CoV, has the potential to increase the risk of 
COVID-19 infection in patients taking ACEi and ARB by penetrating by combining with 
expressed ACE2 on the surface of the epithelial cells in the respiratory tract during cell 
penetration. And ARB drug users have been shown to decrease in severity, so it is 
recommended to continue taking without stopping unless there is a specific reason [ 16 ]. 
In blood tests, leukocyte levels were often normal or decreased, lymphocyte fractions were 
decreased frequently, and erythrocyte sedimentation rate (ESR) and C-reactive protein 
(CRP), acute inflammatory substances, were increased [ 13 ]. In the intensive care unit, 
procalcitonin and lactate dehydrogenase (LDH) levels were significantly higher [ 17 ]. 
Even though the clinical symptoms of COVID-19 patients were mild, pulmonary infiltration 
frequently progressed more rapidly than expected in the radiological examination, and the 
main findings were bilateral pulmonary infiltration and ground-glass opacity [ 17 ]. The 
clinically important point here is that in patients with COVID-19, normal chest X-rays are 
normal, but abnormal findings are often confirmed in chest CT (computed tomography) 
[ 18 ]. In the event that COVID-19 is suspected or confirmed, an early chest CT examination 
from the beginning will help determine the degree and severity of lung infiltration in the 
patient and determine the direction of treatment. 
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Prognosis 
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The clinical status of COIVD-19 patients is classified into four stages: asymptomatic, mild, 
severe, and critical. Mild is a case of mild respiratory symptoms without pneumonia. Severe 
symptoms include dyspnea and at least 30 breaths per minute, arterial oxygen saturation of 
93% or less, PaO 2 /FiO 2 ratio <300, and/or pneumonia within 24–48 hours. In the case of 
exacerbation by more than 50%, gastric seriousness is defined as the occurrence of 
respiratory failure, septic shock, and multiple organ failure. According to this classification, 
80% of patients in China were mild, 13.8% were severe, and 6.1% were serious. The Korean 
Critical Care Association, the Korean Tuberculosis Association, and the Respiratory Society 
use low-risk (less than 4 points), moderate-risk (5–6 points), depending on the score using 
bio-signs (pulse, systolic blood pressure, respiratory rate, body temperature) and 
consciousness level. It was proposed to classify patients using the modified early warning 
score (MEWS), which is classified as high risk (more than 7 points) ( Table 1 ). 
Table 1. 

Criteria of severe and critical 

Criteria Severe Critical 

Dyspnea 1 Fan that 

Respiratory frequency ≥ 30/minute, Respiratory failure, septic shock, multiple organ 

dysfunction/failure. 

Blood oxygen 

saturation 

≤93% 
 

PaO2/FiO2 ratio <300 
 

Lung infiltrates >50% within 24-

48hours 

 

Management Hospital or tertiary 

hospital 

Hospital or tertiary hospital (with ECMO) 

 
According to the risk of death, the hospitalization is judged based on age, underlying disease, 
and symptoms. After entering a separate isolation facility for mild cases, hospitalization 
treatment is determined by applying pneumonia severity index (PSI) or CURB-65/CRB-65, a 
pneumonia severity index. Classification according to risk assessment is classified as 
asymptomatic, mild, moderate, and severe [ 19 ] ( Table 2 ). 
Table 2. 

Severity classification 

Symptom Age Underlying disease Severity Treatment 

Severe >65 O Critical Intensive care Unit  
<50 O Severe Hospital crown 

Moderate >65 X Mild pneumonia General hospital  
<50 X - Hospital or therapeutic live-in center 

mild <50 X No pneumonia Therapeutic live-in center 

Asymptom - X - Home-care or therapeutic live-in center 

 
It is estimated that the domestic fatality rate (2.4%) is lower than the global average fatality 
rate of 6.5 7%, depending on the asymptomatic diagnosis rate, the elderly patient rate, the 
difference in medical resources, and the level of medical technology and medical staff. The 
fatality rate of COVID-19 increases with age, with 0.09% in 30s, 0.21% in 40s, 0.72% in 50s, 
2.47% in 60s, 9.29% in 70s, and 22.22% in people over 80. The fatality rate is increased in 
men, 65 years of age and older, and smokers. The reason for the higher fatality rate among 
men than women is due to the high smoking rate and underlying disease. Among the 
accompanying underlying diseases, diabetes, hypertension, cardiovascular disease, and 
malignant tumors have been reported to increase mortality [ 20 ]. 

https://www.e-kmj.org/journal/view.php?doi=10.46308/kmj.2020.00129#t1-kmj-2020-00129
https://www.e-kmj.org/journal/view.php?doi=10.46308/kmj.2020.00129#b19-kmj-2020-00129
https://www.e-kmj.org/journal/view.php?doi=10.46308/kmj.2020.00129#t2-kmj-2020-00129
https://www.e-kmj.org/journal/view.php?doi=10.46308/kmj.2020.00129#b20-kmj-2020-00129
https://www.e-kmj.org/journal/Table.php?xn=kmj-2020-00129.xml&id=t1-kmj-2020-00129&mode=export
https://www.e-kmj.org/journal/Table.php?xn=kmj-2020-00129.xml&id=t2-kmj-2020-00129&mode=export


People with weak immune responses tend to have no fever, so if the fever is 37.3ºC or higher, 
the risk of COVID-19 decreases (OR = 0.56). Other risks of dyspnea were higher, and 
headache, muscle pain, joint pain, cough, sputum discharge, fatigue, diarrhea, and 
nausea/vomiting were not statistically significant. In blood tests, high levels of white blood 
cells, AST, creatinine, and hs-cTnI increased risk. When PCT (procalcitonin)> 0.5 ng/mL, 
LDH> 245 U/L, D-dimer> 0.5 mg/L, the risk increased significantly. 
Although the infection rate and fatality rate under teenagers is low, multisystem inflamation 
syndrome due to an immune response has been reported in infants and adolescents. The 
SARS virus was associated with maternal and neonatal complications in a high proportion in 
pregnant women with symptoms such as natural abortion, preterm birth, intrauterine 
growth restriction, tracheal intubation, intensive care unit admission, and kidney failure. In 
a Chinese study, the symptoms of infection in pregnant women were similar to those of non-
pregnant adults, and there was no evidence that COVID-19 pneumonia during the third 
trimester of pregnancy caused adverse effects on neonatal and fetal infections. Pregnant 
women may be vulnerable to respiratory pathogens and pneumonia in an 
immunosuppressive state, and are at risk for hypoxia due to physiological changes (increased 
diaphragm, increased oxygen consumption, edema of the respiratory mucosa). There is still 
no clear evidence of vertical transmission from mother to fetus [ 21 ]. 
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Diagnosis 

The confirmation method is Real Time Reverse Transcriptase-Polymerase Chain Reaction 
(rRT-PCR). In Korea, two genes (E gene, RdRp gene) are mainly tested, and E gene is used 
for screening and RDRP gene is used for confirmatory testing. The judgment is confirmed 
when both genes are positive. On the other hand, in addition to the previous two genes, a 
protocol for testing three or more genes including other genes such as N gene and ORF1a 
gene is also used. At this time, it is interpreted as confirmation only when all three genes are 
positive. 
Specimens required for diagnostic tests are taken from the upper and lower respiratory tract 
respectively. For the upper respiratory tract, the swab method is used by the examiner to 
simultaneously collect the nasopharynx and oropharynx smears from the patient and place 
them in one transport medium. The sample of the lower respiratory tract is made to gargle 
the mouth with clean water, and then deeply coughed so that saliva and the like are not 
included in the sterilized container to collect sputum. If the patient does not have sputum, 
there is no need to collect samples of the lower respiratory tract. It is recommended that 
sampling is carried out in a separate space, and medical staff who collect samples should 
wear protective equipment of level D or higher to prevent infection [ 19 ] ( Table 3 ). 
Table 3. 

Safety guideline for sample collection 

Recommendation Mask (KF94, N95) Glove Face shield Safety gown Safety gown (Level D) 

KMA O O O 
 

O 

K-CDC (1st, Feb 2020) O O O 
 

O 

K-CDC (2nd, Mar 2020) O O O O O 

WHO & CDC O O O O 
 

 
The sensitivity of each sample collection site was the highest at 93% for bronchopulmonary 
washing [ 22 ], and the sensitivity and false negative rate of the 
nasopharyngeal/oropharyngeal samples were 19%/7.6% and 9.3%/32.9% respectively. It is 
more appropriate to diagnose COVID-19 [ 23 ]. 
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Antibodies are produced through virus cultivation, or antibodies are expressed by expressing 
proteins at specific sites to develop serological diagnostic methods. However, since the virus 
requires time (5-14 days) to generate IgM and IgG antibodies in the body, it should be used 
in conjunction with the rRT-PCR test due to the difficulty of initial diagnosis [ 24 ]. In order 
to screen a large number of people in a pandemic situation, drive-through tests and walk-
through tests, compared to conventional one-to-one screening methods, minimize contact 
with medical personnel and reduce the risk of infection and speed up testing It can be used in 
a way that can be used [ 25 , 26 ]. 
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Conclusion 

COVID-19 is the world's first pandemic in Asia-Europe, USA-South America and Africa in 
May 2020, starting with China, and expects a second epidemic in the fall of 
2020. Understanding the characteristics of the virus, clinical symptoms, severity-related 
factors, and the latest findings on diagnostic methods that have been identified to date will 
be important in the control and treatment of epidemics. Since antiviral drugs, blood plasma, 
and vaccines are being researched, it is expected that the best treatments and preventive 
measures will be determined to reduce mortality. 
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