KJAsEM

Korean J Aerosp Environ Med 2022;32:27-31
pISSN: 1738-2548 • eISSN: 2713-9972
https://doi.org/10.46246/KJAsEM.220003

THE KOREAN JOURNAL OF AEROSPACE & ENVIRONMENTAL MEDICINE

Original Article

Epidemiological Aspects of Hepatitis E Virus
Infections between South Korea and Japan
Myeong-Jin Lee, Ph.D.1, Won-Chang Lee, Ph.D.2, Young Hwan Kwon, M.D.3
1

Faculty of Health and Nutrition, Otemae University, Osaka, Japan, 2College of Veterinary Medicine, Konkuk University,
Aeromedical Center of Korean Air, Seoul, Korea

3

Received: February 15, 2022
Revised: March 3, 2022
Accepted: March 4, 2022
Corresponding Author
Young Hwan Kwon
Aeromedical Center, Korean Air, 260 Haneulgil, Gangseo-gu, Seoul 07505, Korea
Tel: +82-2-2656-7150
Fax: +82-2-2656-8848
E-mail: younghkwon@koreanair.com
ORCID
https://orcid.org/0000-0001-9901-7280

Purpose: Hepatitis E outbreaks are a serious public health concern in the world. The
pilots or air traffic controllers can be incapacitated by severe hepatitis symptoms. If
the symptoms of acute hepatitis do not improve, it is not suitable for aviation duties.
In this study, we compare of incidence status of hepatitis E virus (HEV) infections, and
epidemic aspects between South Korea (from here on, ‘Korea’) and Japan.
Methods: The raw data on confirmed of HEV infection cases were obtained from
the National Notified Disease Surveillance System of Korea Diseases Control and
Prevention Agency, the Ministry of Health and Welfare in Korea, and the National
Epidemiological surveillance of Infectious Diseases surveillance system, administered
by the National Institute of Infectious Diseases in Japan. Statistically significant
differences between the epidemiological aspects and risk factors were determined
using the Pearson’s chi-squared test or paired t-test. All data analyses were performed
in Microsoft Excel 2010 (Microsoft, Redmond, WA, USA).
Results: There were 191 cases of HEV infected cases with a prevalence rate (PR)
of 0.37 per 100,000 populations of Korea in 2020. During the same year in Japan,
there were 454 cases with a PR of 0.36. When compared, there is statistically none
significantly differences. Moreover, both PR per 100,000 populations of HEV infections
in habitat of two countries were compared, in the provinces (0.39) of Korea were
much higher than that in capital city of Seoul (0.27; P <0.01), but that in Japan were
capital city of Tokyo (0.84) was higher than that of the provinces (0.30; P <0.01). Male
to female morbidity ratio was 1.65 and 3.78 in Korea and Japan, respectively. The
distribution by the age adjusted groups were similar in Korea and Japan that the total
cases occurred in the over 40-years-old age bracket, clearly showing a higher incidence
in the elderly.
Conclusion: We believed that the HEV are a zoonotic virus, and human occurs mainly
through the fecal contamination of water and consumption of contaminated meat from
infected animals. In addition, HEV infection can be a problem for pilots and air traffic
controllers as well, requiring further investigation and research.
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I. INTRODUCTION
Hepatitis E is an inflammation of liver causes by the

hepatitis E virus (HEV). The HEV is the most common
cause of acute viral hepatitis worldwide and belongs to
the Hepeviridae family [1-13]. HEV has been isolation

Copyright © Aerospace Medical Association of Korea
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Korean J Aerosp Environ Med Vol. 32, No. 1, April 2022
from human and several animal hosts, including pigs [13,8,11-13]. The virus has at least 4 different types: geno-

II. MATERIALS AND METHODS

types 1 to 4. Genotypes 1 and 2 have been found only

It is our intention to study current emergence of hepati-

in humans. In contrast, genotype 3 and 4 are zoonotic,

tis E for epidemiological aspects and risk factors in Korea

and the transmission of these genotype to human oc-

and Japan in 2020 under the following factors were ana-

curs mainly through the fecal contamination of water and

lyzed: national PR including the capital city and provinc-

consumption of contaminated meat from infected ani-

es, and epidemic aspects such as the case related to sex

mals [1,2,5,7,8]. The main reservoir is the pig, and they

that MFMR and age distribution, etc.

are mostly encountered in developed countries [1-3,8,13].

The raw data on confirmed of hepatitis E cases in Korea

The major risk groups for HEV infection and its ensuing

(n=191) were obtained from the National Notified Dis-

adverse consequences are pregnant females, infants and

ease Surveillance System of Korea Diseases Control and

older people, and immunocompromised individuals, pa-

Prevention Agency, the Ministry of Health and Welfare in

tients with underlying chronic liver diseases, and workers

Korea [14]. Data on reported HEV infection cases in Japan

that come into close contact with HEV-infected animals

(n=454) were obtained from the National Epidemiological

[1,2,5-7]. The infection is usually self-limiting and re-

surveillance of Infectious Diseases surveillance system,

solves within 2 to 6 weeks. Occasionally a serious disease

administered by the National Institute of Infectious Dis-

known as fulminate hepatitis (acute liver failure) develops,

eases in Japan [15]. This study was exempted from insti-

which can be fatal [1,2]. Moreover, World Health Orga-

tutional review board review as it was a retrospective data

nization (WHO) [1] estimates that hepatitis E caused ap-

study.

proximately 44,000 deaths in 2015 (accounting for 3.3%

In this study, the PR of HEV infection cases per 100,000

of the mortality due to viral hepatitis), but the disease is

populations was estimated by the criteria WHO. The up-

most common in East and South Asia including Korea and

per and lower limits for 95% confidence interval were

Japan.

calculated. Statistically significant differences between the

In additionally, the hepatitis E is of considerable con-

epidemiological aspects and risk factors were determined

cern to all of us and the veterinary profession is deeply

using the Pearson’s chi-squared test or paired t-test. All

involved in and is playing a most important part for pub-

data analyses were performed in Microsoft Excel 2010

lic health service studying it [3,5,7,8,12,13].

(Microsoft, Redmond, WA, USA). Results were considered

In light of this situation, in Korea the Infectious Disease
Control and Prevention Act classified hepatitis E among
group II notifiable infectious diseases [14]. Japan’s Infectious Disease Control Law also has classified hepatitis E
as a category IV notifiable infectious disease [15].

statistically significant for P -value less than 0.05.

III. RESULTS AND DISCUSSION
HEV infection is most common in developing countries

For pilots or air traffic controllers, viral hepatitis can

with inadequate water supply and poor environmental

lead to incapacity due to severe hepatitis symptoms. If the

sanitation. Hepatitis E endemics involving large numbers

symptoms of acute hepatitis do not improve, it is unfit for

people have been reported in Asia, the Middle East, Africa

flight.

and Central America. The outbreaks usually follow fecal

Hepatitis A and E viral hepatitis do not progress to a

contamination of drinking water supplies and many affect

chronic state, and complete recovery is possible. Aviation

several hundred to several thousand persons [1,2,5,8-10].

medical examiners should perform liver function tests

However, in areas with better sanitation and water supply,

and abdominal ultrasonography to evaluate the status of

hepatitis E infection is infrequent, with only occasional

hepatitis.

sporadic cases. Most the cases are caused by genotype 3

The purpose of observation study is significant because

and 4 virus and are triggered by infection with originating

it is may be the first to describe of the epidemiological

in animals, usually through ingestion of undercooked ani-

aspects that the prevalence rate (PR), sex, male to female

mal meat (including animal liver, particularly pork) and

morbidity ratio (MFMR) and age distributions by HEV in-

several hosts including pigs. These cases are not related

fected cases compared between Korea and Japan in 2020.

to contamination of water or other foods [1,2,5,8,11].
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As shown in Table 1, comparative observation of in-

fectures) (0.30; P <0.01). It is epidemiologically believed

cidence rate per 100,000 populations of HEV infection

that there is difference of living environments and water

cases between Korea and Japan were measured in 2020,

and food intakes such as some of the epicures were dif-

and compared as follows; in total, there were 191 cases

ferent between rural and urban areas. Furthermore, these

of HEV infected cases with a PR of 0.37 per 100,000

data strongly indicate that HEV infections are a zoonosis

populations of Korea in 2020. During the same year in

and a serious concern to public health measures of pre-

Japan, there were 454 cases with a PR of 0.36. There are

vention and control on good sanitation and the availabil-

no statistically significant differences when compared.

ity of clean drinking water and contaminated meat from

These data strongly suggest that Korea and Japan are very

infected animals [1-9].

close anthropologically and geographically and that so-

Table 2 shows a comparative observation of the epide-

ciological factors such as living environment, culture, and

miological aspects of HEV infection cases between Korea

lifestyle are very close. For example, both countries are

and Japan in 2020, which were analyzed by the sex, asso-

known for their consumption of rice and side dishes from

ciation MFMR and age of each individual case.
In the first of all understanding male-female differences

similar foodstuff and their cooking.

in HEV infection rates (%) and severity of the disease is

Comparing the PR of HEV infections according to habi-

important for public health control programs.

tat of both two countries, the PR in the provinces (0.39)

In Korea, the HEV infection rate (%) was higher in males

of Korea was higher than the PR in the capital city, Seoul
(0.27; P <0.01), but the PR in the capital city of Japan, To-

(62.3% out of 191 cases) than in females (37.7%; P <0.01).

kyo (0.84) was higher than the PR of the provinces (pre-

In Japan, the HEV infection rate (%) was much higher in
males (79.1% out of 454 cases) than in females (20.9%;

P <0.01).
On the other hand, MFMR was 1.65 and 3.78 in Korea

Table 1. Comparative observation of prevalence rate of hepatitis E
infection cases between Korea and Japan in 2020
Habitat

and Japan, respectively. It is meaning that the males were
more infected with HEV than the females (P <0.01). These

Case (prevalence rate per 100,000 populations)

Nationwide
Capital city
Province

P -value

Korea

data related indicate that Korea and Japan are very close

Japan

191 (0.37)

to each other not only lifestyle under the cultures but also

454 (0.36)

27 (0.27)

living environment and consumption of drinking water

117 (0.84)**

164 (0.39)*

and foods [1-4,10,13].

337 (0.30)

<0.01

Furthermore, when we classified the distribution of HEV

<0.01

infection cases by age adjusted groups in Korea and Japan

Statistical significant levels set at *P <0.05 and **P <0.01.

Table 2. Comparative observation of epidemiological aspects of hepatitis E infections between Korea and Japan in 2020
Variable

Korea (n=191)

Japan (n=454)

Case (%)

95% CI

Case (%)

95% CI

119 (62.3)

55.5–69.1

359 (79.1)*

75.3–82.8

30.9–44.6

95 (20.9)

17.2–26.4

Sex
Male
Female

P -value
MFMR

72 (37.7)*
<0.01

-

1.65

-

<0.01
3.78*

-

Age-adjusted group (yr)
≤19
20–39

12 (6.3)

6.7–13.5

0 (0.0)

40 (20.9)*

15.1–26.7

44 (9.7)

7.0–12.4

40–59

60 (31.4)

24.8–38.0

170 (37.4)

33.0–41.9

≥60
P -value

79 (41.4)

34.4–48.4

240 (52.9)*

48.3–57.5

<0.01

-

<0.01

-

0 (0.0)

CI, confidence interval; MFMR, male-to-female morbidity ratio.
Statistical significant levels set at *P <0.01.
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Korea
Japan

20~29
30~39

10~19

was reported.
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Fig. 1. Distribution patterns of hepatitis E cases by the

age-detailed-adjusted groups between Korea and Japan
(unit: yr).

(Table 2, Fig. 1) were as follows that the age group of ≤
19, 20–39, 40–59, and ≥60 years old the percentages for
Korea were 6.3%, 20.9%, 31.4%, and 41.4%, respectively
(P <0.01), and those for Japan were 0%, 9.7%, 37.4%, and
52.9%, respectively (P <0.01). The distributions by the age
adjusted groups were similar in Korea and Japan that the
total cases much more occurred in the over 40-years-old
age bracket, clearly showing a higher incidence in the elderly (P <0.01). These data strongly suggest that among the
HEV infected cases in adjusted age, most notable cases
in developed countries, including the United States, are
those affected by the age of 40 years or older [1,8,11].
Additionally, in the recently, with an aging population,
possible blood transfusion-related transmission, and challenges pertaining to food culture and evolving dietary
practices, the HEV infection is an emerging public health
concern [9].

IV. CONCLUSION
We observed a similar pattern in terms of epidemiology
of HEV infection cases in Korea and Japan, which should
provide insight into future strategies to reduce this infection. In addition, HEV infection can be a problem for
pilots and air traffic controllers as well, requiring further
investigation and research.

CONFLICTS OF INTEREST
No potential conflict of interest relevant to this article

30

ORCID
Myeong-Jin Lee, https://orcid.org/0000-0003-0466-6996
Won-Chang Lee, https://orcid.org/0000-0001-7163-5183
Young Hwan Kwon, https://orcid.org/0000-0001-9901-7280

AUTHOR CONTRIBUTIONS
Conceptualization: YHK. Data curation: MJL, WCL.
Analysis and interpretation: WCL. Writing the original
draft: MJL, WCL. Critical revision of the article: YHK. Final approval of the article: all authors. Overall responsibility: YHK.

REFERENCES
1. World Health Organization. Hepatitis E [Internet]. Geneva:
World Health Organization; 2021 [updated 2021 Jul 27;
cited 2022 Feb 11]. Available from: https://www.who.int/
news-room/fact-sheets/detail/hepatitis-e.
2. Aslan AT, Balaban HY. Hepatitis E virus: epidemiology,
diagnosis, clinical manifestations, and treatment. World J
Gastroenterol 2020;26:5543-5560. https://doi.org/10.3748/
wjg.v26.i37.5543
3. Park WJ, Park BJ, Ahn HS, Lee JB, Park SY, Song CS, et al.
Hepatitis E virus as an emerging zoonotic pathogen. J Vet
Sci 2016;17:1-11. https://doi.org/10.4142/jvs.2016.17.1.1
4. Yoon Y, Jeong HS, Yun H, Lee H, Hwang YS, Park B, et al.
Hepatitis E virus (HEV) seroprevalence in the general population of the Republic of Korea in 2007-2009: a nationwide
cross-sectional study. BMC Infect Dis 2014;14:517. https://
doi.org/10.1186/1471-2334-14-517
5. Treagus S, Wright C, Baker-Austin C, Longdon B, Lowther
J. The foodborne transmission of hepatitis E virus to humans. Food Environ Virol 2021;13:127-145. https://doi.
org/10.1007/s12560-021-09461-5
6. Owada Y, Oshiro Y, Inagaki Y, Harada H, Fujiyama N,
Kawagishi N, et al. A nationwide survey of hepatitis E virus
infection and chronic hepatitis in heart and kidney transplant recipients in Japan. Transplantation 2020;104:437444. https://doi.org/10.1097/TP.0000000000002801

Myeong-Jin Lee et al. HEV Infections between South Korea and Japan
7. Nan Y, Wu C, Zhao Q, Zhou EM. Zoonotic hepatitis E
virus: an ignored risk for public health. Front Microbiol
2017;8:2396. https://doi.org/10.3389/fmicb.2017.02396
8. Centers for Disease Control and Prevention. Hepatitis E
questions and answers for health professionals [Internet].
Atlanta (GA): Centers for Disease Control and Prevention;
2020 [updated 2020 Jun 22; cited 2022 Feb 12]. Available
from: https://www.cdc.gov/hepatitis/hev/hevfaq.htm.
9. Kanayama A, Arima Y, Yamagishi T, Kinoshita H, Sunagawa T, Yahata Y, et al. Epidemiology of domestically
acquired hepatitis E virus infection in Japan: assessment
of the nationally reported surveillance data, 2007-2013. J
Med Microbiol 2015;64:752-758. https://doi.org/10.1099/
jmm.0.000084.
10. Inagaki Y, Oshiro Y, Tanaka T, Yoshizumi T, Okajima H,
Ishiyama K, et al. A nationwide survey of hepatitis E virus
infection and chronic hepatitis E in liver transplant recipients in Japan. EBioMedicine 2015;2:1607-1612. https://doi.
org/10.1016/j.ebiom.2015.09.030
11. Tohme RA, Drobeniuc J, Sanchez R, Heseltine G, Alsip B,
Kamili S, et al. Acute hepatitis associated with autochtho-

12.

13.

14.

15.

nous hepatitis E virus infection--San Antonio, Texas, 2009.
Clin Infect Dis 2011;53:793-796. https://doi.org/10.1093/
cid/cir453
Kim BS, Lim HS, Lee K, Min YS, Yoon YS, Jeong HS. A
survey on the status of hepatitis E virus infection among
slaughterhouse workers in South Korea. J Prev Med
Public Health 2015;48:53-61. https://doi.org/10.3961/
jpmph.14.048
Okamoto H, Takahashi M, Nishizawa T. Features of hepatitis E virus infection in Japan. Intern Med 2003;42:10651071. https://doi.org/10.2169/internalmedicine.42.1065
Infectious Disease Portal. Hepatitis E infections [Internet].
Cheongju: Korea Disease Control and Prevention Agency;
2020 [updated 2021 Jan 6; cited 2022 Feb 12]. Available
from: https://www.kdca.go.kr/npt/biz/npp/portal/nppSumryMain.do?icdCd=NB0021&icdgrpCd=02.
National Institute of Infectious Diseases, Japan. Hepatitis E
infections [Internet]. Tokyo: National Institute of Infectious
Diseases, Japan; 2020 [updated 2020 Feb 4; cited 2022 Feb
12]. Available from: https://www.niid.go.jp/niid/ja/diseases/a/hepatitis/hepatitis-e.html.

www.kjasem.org

31

