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Abstract. — OBJECTIVE: We aimed to com-
pare the characteristics of coronavirus disease
(COVID-19), caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) in China,
Italy, and South Korea.

MATERIALS AND METHODS: Detailed nation-
al epidemiological information of COVID-19 was
retracted from the latest statistics reports from
China, Italy, and South Korea. Population-based
analysis of the age distribution among con-
firmed cases was conducted and their crude
case fatality ratio in each ¢

RESULTS: The age distributions among
COVID-19 cases were relatively similar between
China and Italy with primarily elderly popu-
lations infected, which were considerably dif-
ferent from that in South Korea with primarily
younger individuals infected. Most deaths oc-
curred among elderly individuals who were old-
er than 60 years in both Italy (98.0%) and South
Korea (87.9%), consistent with the previous data
from China (81.0%).

CONCLUSIONS: Most deaths occurred
among elderly individuals who were over 60 in
China, Iltaly, and South Korea. South Korea’s
data suggest that younger individuals might
be more susceptible to SARS-CoV-2 infection,
which might be fully under detected in China
and lItaly.
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Introduction

The evolving 2019 novel coronavirus dis-
ease (COVID-19) pandemic, caused by the se-
vere acute respiratory syndrome coronavirus
2 (SARS-CoV-2), has already spread to more
than 200 countries. Advanced age is associat-
ed with in-hospital deaths among adult patients
with COVID-19 patients'; however, inter-country
comparisons of age-stratified infection cases and
the crude case fatality rate (CFR), which are
beneficial for the current global fight against
COVID-19, have not yet been conducted.

Materials and Methods

We analyzed the latest statistics reports from
the Chinese Center for Disease Control and Pre-
vention (44,672 cases and 1,023 deaths until
February 11, 2020)%, Korea Centers for Disease
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Control and Prevention (KCDC; 7,869 cases and
66 deaths until March 12, 2020)°, and Italian Na-
tional Institute of Health (13,882 cases and 803
deaths until March 12, 2020)*. The data showed
that most patients in China (53.6%) and Italy
(77.4%) were aged older than 50 years; however,
59.2% of patients in South Korea were younger
than 50 years, with most patients (28.7%) in their
20s. The highest crude CFR was observed in
patients aged 70-79 years in both China (14.8%)
and Italy (21.4%) and patients aged older than 80
years in South Korea (8.2%).

Results

The age distributions of individuals with
COVID-19 were relatively similar between Chi-
na and Italy with primarily elderly individuals
infected, which were considerably different than
that in South Korea with primarily younger indi-
viduals infected (Figure 1; Table I). Most deaths
occurred among individuals who were older than
60 years in both Italy (98.0%) and South Ko-
rea (87.9%), consistent with previous data from
China (81.0%)°. Moreover, South Korea’s data
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Figure 1. Age distribution of confirmed cases (A) and crude case fatality rate (B) of COVID-19 infection in China, Italy, and

South Korea.
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Table I. Age-stratified calculation of confirmed cases, deaths, and crude case fatality rate of COVID-19 in China, Italy, and

South Korea.
China* Italyt South Korea?
Cases Deaths CCFR Cases Deaths CCFR Cases Deaths CCFR

(%) (%) (%) (%) (%) (%) (%) (%) (%)
Overall 44672 1023 2.3 13882 803 5.8 7869 66 0.8
Age group, years
0-9 416 (0.9) 0(0) 0 63 (0.5) 0(0) 0.5 76 (1.0) 0(0) 0
10-19 549 (1.2) 1(0.1) 0.2 118 (0.9) 0(0) 0.9 412 (5.2) 0(0) 0
20-29 3619 (8.1) 7(0.7) 0.2 511 (3.8) 0(0) 3.8 2261 (28.7) 0(0) 0
30-39 7600 (17.0) 18 (1.8) 0.2 819 (6.2) 1(0.1) 6.2 812 (10.3) 1(1.5) 0.1
40-49 8571 (19.2) 38(3.7) 0.4 1523 (11.4) 1(0.1) 11.4 1101 (14.0) 1(1.5) 0.1
50-59 10008 (22.4) 130 (12.7) 12 2480 (18.6) 14 (1.8) 18.6 | 1495 (19.0) 6 (9.1) 0.4
60-69 8583 (19.2) 309 (30.2) 3.6 2421 (18.2) 65 (8.3) 18.2 972 (12.4) 14 (21.2) 1.4
70-79 3918 (8.8) 312 (30.5) 8.0 2849 (21.4) 274 (34.9) 214 497 (6.3) 24 (36.4) 4.8
Over 80 1408 (3.2) 208 (20.3) 14.8 2533 (19.0) 430 (54.8) 19.0 243 (3.1) 20 (30.3) 8.2

Crude case fatality rate (CGFR) is deaths divided by cases for each age group. *Data reported from Chinese Center for Disease
Control and Prevention (February 11, 2020). 'Data obtained from Korea Centers for Disease Control and Prevention (March 12,
2020). *Data obtained from Italian National Institute of Health (March 12, 2020).

suggested that younger individuals (28.3% of
patients aged 20-29 years) might be more suscep-
tible to SARS-CoV-2 infection, which might not
be under detected in either China or Italy (Sup-
plementary Figure 1).

Discussion

There are several possible explanations for
the different clinical phenotypes in South Ko-
rea compared to those in China and Italy. First,
according to the KCDC (March 12, 2020), 4,759
(60.5%) of South Korea’s 7,869 confirmed cases
of COVID-19 were linked to the Shincheon-
ji Church of Jesus, the members of which are
predominantly young?®. Second, the COVID-19
testing policies among countries are greatly dif-
ferent. In China (320,000 individuals tested in
Guangdong; 2,830 tests per million population)
and Italy (60,761 individuals tested; 1,005 tests
per million population), individuals exhibiting
symptoms of acute respiratory infection were
predominantly tested; meanwhile in South Korea
with its large-scale testing program, 210,144 indi-
viduals (4,099 tests per million population)’ were
tested, and therefore, more asymptomatic but
positive COVID-19 cases were detected in South
Korea than in China and Italy, particularly among
young individuals®. Third, the potentially high
mutation rate of SARS-Cov-2 might contribute to
different clinical severities of the viral infection

with possibly altered host susceptibility’. Howev-
er, more genetic and functional investigations of
SARS-CoV-2 from different countries are war-
ranted.

Conclusions

Identification of the true susceptible population
is needed to ascertain the possibility of young
populations as under detected virus carriers.
Considering the potential mutations of SARS-
CoV-2, dynamically updated treatment protocols
might also be necessary to combat this evolving
pandemic.
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