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SUMMARY

Keywords

Targeting the 9 countries with the highest cumulative number of newly confirmed cases in the past
year, we analyzed the case fatality ratio (CFR) among newly confirmed cases and the vaccination rate
(two or more doses of vaccine per 100 people) in the United States of America (USA), India, France,
Germany, Brazil, the Republic of Korea, Japan, Italy, and the United Kingdom (UK) for the period of
2020-2022. Data reveal a decrease in the CFR among newly confirmed cases since the beginning of
2022, when transmission of the Omicron variant predominates, and an increase in vaccination rates.
The Republic of Korea had the lowest CFR among newly confirmed cases (0.093%) in 2022 and
the highest vaccination rate (86.27%). Japan had the second highest vaccination rate (83.12%) and a
decrease in the CFR among newly confirmed cases of 1.478% in 2020, 1.000% in 2021, and 0.148%
in 2022; while the average estimated fatality ratio for seasonal influenza from 2015-2020 was 0.020%.
Currently, most countries are now easing COVID-19-related restrictions and are exploring a shift in
management of COVID-19 from an emerging infectious disease to a common respiratory infectious
disease that can be treated as the equivalent of seasonal or regional influenza. However, compared to
influenza, infection with the Omicron variant still has a higher fatality ratio, is more transmissible, and
the size of future outbreaks cannot be accurately predicted due to the uncertainty of viral mutation.
More importantly, as countries shift their response strategies to COVID-19, there is an urgent need
at this time to clarify what the subsequent impacts on healthcare systems and new challenges will be,
including the clinical response, the dissemination of scientific information, vaccination campaigns, the
creation of future surveillance and response systems, the cost of treatments and vaccinations, and the
flexible use of big data in healthcare systems.

COVID-19, healthcare system, case fatality ratio (CFR), newly confirmed cases, vaccination,
influenza

The COVID-19 global pandemic of the past three
years has changed the way humans behave, the way
governments respond to crises, and it has placed a
heavy burden on the healthcare systems of the countries
in question (/). In response to the global pandemic,
countries have adopted different strategies based on the
conditions in those countries, such as herd immunity,
lockdowns, and "dynamic zero-COVID".

With the improved ability to detect the virus,
accumulated experience with clinical treatment,
advances in drug development, promotion of vaccination
campaign, and especially the less virulent Omicron
variant than earlier variants at the current stage (2-
5), most countries are now easing COVID-19-related

restrictions and are exploring a shift in the management
of COVID-19 from an emerging infectious disease to
a common respiratory infectious disease. For example,
there is currently extensive discussion on whether
COVID-19 can be treated as the equivalent of seasonal
or regional influenza.

Targeting the 9 countries with the highest cumulative
number of newly confirmed cases in the past year, we
analyzed the case fatality ratio (CFR) among newly
confirmed cases and the vaccination rate (two or more
doses of vaccine per 100 people) in the United States
of America (USA), India, France, Germany, Brazil, the
Republic of Korea, Japan, Italy, and the United Kingdom
(UK) for the period of 2020-2022.
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Data reveal a decrease in the CFR among newly
confirmed cases since the beginning of 2022, when
transmission of the Omicron variant predominates, and
an increase in vaccination rates. In 2022, the CFR among
newly confirmed cases for the 9 countries, from lowest to
highest, was 0.093% in the Republic of Korea, 0.115% in
France, 0.130% in Germany, 0.136% in Japan, 0.226% in
Italy, 0.350% in the UK, 0.480% in India, 0.507% in the
USA, and 0.536% in Brazil (Figure 1). As of December
2022, the vaccination rates (two or more doses of
vaccine per 100 people) for the 9 countries, from highest
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to lowest, are 86.27% in the Republic of Korea, 83.12%
in Japan, 81.26% in Italy, 80.9% in Brazil, 78.33% in
France, 76.18% in Germany, 75.19% in the UK, 68.86%
in the USA, and 67.09% in India (Figure 2).

The country with the second highest vaccination rate
is Japan. As of December 15, 2022, the total number of
vaccine doses administered has reached 361,774,386.
Nationwide, 80.4% of the total population has received
the second dose of the vaccine and 67.4% has received
the third dose; 92.4% of the population age 65 or older
received the second dose of the vaccine and 90.9% of
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Figure 1. The case fatality ratio (CFR) among newly confirmed cases in 9 countries from 2020-2022*. Data reveal a decrease in the CFR among
newly confirmed cases since the beginning of 2022, when transmission of the Omicron variant predominates. *Data are as of December 7, 2022.

Data source: https://covidl 9.who.int/WHO-COVID-19-global-data.csv
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Figure 2. The number of people vaccinated in 9 countries from 2020-2022*. Data reveal an increase in vaccination rates (two or more doses of
vaccine per 100 people) in 9 countries. *Data are as of December 7, 2022. Data source: https.//github.com/owid/covid-19-data/tree/master/public/
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that population received the third dose (6).

Japan experienced its highest level of COVID-19 to
date during a six-week period from July 20 to August
31, 2022, with an average of nearly 200,000 newly
confirmed cases per day nationwide (7). This was
followed by a decline to 13,053 new cases on October10,
2022 and the number has now risen to 168,494 new cases
on December 15, 2022 (8). Although the number of new
cases has increased more than before, mainly because of
the enhanced transmissibility of the Omicron variant, few
patients in critical condition needed specialized urgent
care, such as intubation and extracorporeal membrane
oxygenation (9).
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To explore trends in COVID-19 among newly
confirmed cases, we analyzed the CFR among new
cases in Japan from 2020-2022 based on monthly,
bimonthly, and annual data. Data reveal a decrease in
the CFR among newly confirmed cases of 1.478% in
2020, 1.000% in 2021, and 0.148% in 2022 (Figure 3).
For comparison, the average estimated fatality ratio for
seasonal influenza in Japan for 2015-2020 was 0.020%
(Figure 4).

In Japan, the Infectious Diseases Control Act classifies
infectious diseases into five categories, Category I to
V, based on how contagious the pathogens are and
the severity of the disease they cause, and seasonal
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Figure 3. The case fatality ratio (CFR) among new infections in Japan from 2020-2022 based on monthly, bimonthly, and annual data*. Data
reveal a decrease in the CFR among new infections of 1.478% in 2020, 1.000% in 2021, and 0.148% in 2022. *Data are as of December 3, 2022.

Data source: https://www.mhlw.go.jp/stf/covid-19/open-data.html
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Figure 4. The estimated fatality ratio for seasonal influenza in Japan from 2020-2021. Data show that the estimated fatality ratio for seasonal
influenza in Japan was 0.015% in 2015, 0.009% in 2016, 0.013% in 2017, 0.019% in 2018, 0.037% in 2019, 0.026% in 2020, and 0.259% in 2021.
Data source: https://www.mhiw.go.jp/toukei/list/81-1a.html, https://www.niid.go.jp/niid/ja/component/search/?searchword=iasr%20%E3%82%A4%
E3%83%B3%E3%83%95%E3%83%AB%E3%82%A8%E3%83%B3%E3%82%B6%20%E3%82%B7%E3%83%BC%E3%82%BA%E3%83%B3
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influenza is classified as a Category V infectious disease.
Since February 2020, COVID-19 was classified as a
legally designated infectious disease (/0), and medical
expenses for hospitalization were basically covered by
public funds. Currently, COVID-19 is classified under
"novel influenza and other infectious diseases" that are
equivalent to "Category 11", and patients with COVID-19
are hospitalized in designated hospitals for specified
infectious diseases. However, since November 30, 2022,
the Japanese Government has started discussions on the
classification of COVID-19 from Category II to Category
V (11), which is equivalent to seasonal influenza. If
COVID-19 is classified as a Category V infectious
disease, patients with COVID-19 will be able to be treated
in general medical facilities rather than in designated
hospitals, which will help to alleviate the pressure on
medical supplies during the peak of the epidemic. But on
the other hand, the government will not be able to declare
a state of emergency in relation to COVID-19 during the
peak of the epidemic and take measures such as restricting
travel and requiring the infected to isolate themselves.

Currently, there is an extensive discussion on whether
COVID-19 can be treated as the equivalent of seasonal
or regional influenza, not only in Japan but also in many
countries such as China. Starting in December 2022,
China's response strategy has shifted from "dynamic
zero-COVID" to widespread easing of restrictions (/2),
such as the elimination of nationwide PCR testing,
the elimination of the "Mobile Itinerary Card" (a
nationwide mobile tracking application that collects
data on users' travel activity). However, a point worth
noting is that compared to influenza, infection with the
Omicron variant still has a higher fatality ratio, is more
transmissible, and the size of future outbreaks cannot
be accurately predicted due to the uncertainty of viral
mutation.

More importantly, as countries shift their response
strategies to COVID-19, there is an urgent need at
this time to clarify what the subsequent impacts on
healthcare systems and new challenges will be. At
least the following 6 important issues need to be
carefully addressed: i) Developing response guidelines
for current epidemics based on the coordination of
national medical resources to ensure timely treatment
of critically ill patients while avoiding hospital
overcrowding; ii) Facilitating the dissemination of
scientific information to avoid public panic and guiding
the thorough implementation of basic infection control
measures during an outbreak including wearing masks,
handwashing, and avoiding confined spaces, crowded
places, and close-contact settings; iii) Continuing to
promote vaccination campaigns to reduce the overall
amount of virus that can spread to the whole population,
and especially to reduce the risk of infection among the
elderly and vulnerable populations; iv) If COVID-19 is
equated with seasonal or regional influenza, will it be
incorporated into a national or even global influenza

surveillance and response system? Will the COVID-19
vaccine be administered as regularly as the flu vaccine?
v) Who will pay for future COVID-19 treatment and
vaccination costs? In Japan, if COVID-19 is classified
as a Category V infectious disease, treatment costs other
than those covered by insurance and vaccinations other
than those with special regulations will be paid for out-
of-pocket; vi) Effective use of things that emerged during
the COVID-19 response in the context of the rapid
development of big data in healthcare, such as the joint
development and use of point-of-care testing (POCT) and
the Internet of Medical Things (IoMT) (/3) to advance
disease prevention and health maintenance.

In conclusion, after three years of the global
COVID-19 pandemic, there appears to a trend from
managing COVID-19 as an emerging infectious disease
to managing it as a common respiratory infectious
disease. As countries shift their response strategies to
COVID-19, there is an urgent need at this time to clarify
what the subsequent impacts on healthcare systems and
new challenges will be, including the clinical response,
the dissemination of scientific information, vaccination
campaigns, the creation of future surveillance and
response systems, the cost of treatments and vaccinations,
and the flexible use of big data in healthcare systems.

Funding: None.

Conflict of Interest: The authors have no conflicts of
interest to disclose.

References

1. Karako K, Song P, Chen Y, Karako T. COVID-19 in
Japan during 2020-2022: Characteristics, responses, and
implications for the health care system. J Glob Health
2022; 12:03073.

2. Gao J, Sun F. Drug discovery to treat COVID-19 two
years after its outbreak. Drug Discov Ther. 2021; 15:281-
288.

3.  Bulut H. Drug development targeting SARS-CoV-2
main protease. Glob Health Med. 2022; DOI: 10.35772/
¢hm.2022.01066.

4. Brevini T, Maes M, Webb GJ, ef al. FXR inhibition may
protect from SARS-CoV-2 infection by reducing ACE2.
Nature. 2022; DOI: 10.1038/541586-022-05594-0.

5. Nyberg T, Ferguson NM, Nash SG, et al. Comparative
analysis of the risks of hospitalisation and death associated
with SARS-CoV-2 omicron (B.1.1.529) and delta
(B.1.617.2) variants in England: A cohort study. Lancet.
2022;399:1303-1312.

6. Prime Minister's Office of Japan. The new COVID-19
vaccine. https://'www.kantei.go.jp/jp/headline/kansensho/
vaccine.html (accessed December 16, 2022). (in Japanese)

7. Karako K, Song P, Chen Y, Karako T. An average of
nearly 200,000 new infections per day over a six-week
period: What is the impact of such a severe COVID-19
pandemic on the healthcare system in Japan? Biosci
Trends. 2022; 16:371-373.

8. Ministry of Health, Labor, and Welfare. Trend in the

www.biosciencetrends.com



BioScience Trends. 2022, 16(6):381-385.

385

10.

I1.

number of newly confirmed cases (daily). https.//covidl9.
mhlw.go.jp/en/ (accessed December 16, 2022).

Kamegai K, Hayakawa K. Towards the light at the end
of the tunnel: Changes in clinical settings and political
measures regarding COVID-19 from 2021, and future
perspectives in Japan. Glob Health Med. 2022; DOI:
10.35772/ghm.2022.01066.

Ministry of Health, Labor, and Welfare. Announcement
of a directive designating novel coronavirus infectious
disease 2019 (COVID-19) as a designated infectious
disease. (Issued on January 28, 2020) Attps://www.
mhlw.go.jp/content/10900000/000589748.pdf (accessed
December 2, 2022). (in Japanese)

Mainichi Newspapers. Ministry of Health, Labor, and
Welfare Expert Group begins discussions on reviewing the
classification of COVID-19 under the Infectious Diseases
Control Act. https://mainichi.jp/articles/20221130/
k00/00m/040/266000c (accessed December 2, 2022). (in
Japanese)

12.

National Health Commission of the People’s Republic
of China. Notice on further optimization of the
implementation of measures for the prevention and control
of the COVID-19 epidemic (Issued on December 17,
2022). http://www.nhc.gov.cn/xcs/gzzewj/202212/8278e7a
7aee34e5bb378f0e0fc94e0f0.shtml (accessed December 2,
2022). (in Chinese)

Karako K, Song P, Chen Y, Tang W. Increasing demand
for point-of-care testing and the potential to incorporate
the Internet of medical things in an integrated health
management system. Biosci Trends. 2022; 16:4-6.

Received December 17, 2022; Accepted December 24, 2022.

*Address correspondence to:

Peipei Song, Center for Clinical Sciences, National Center for
Global Health and Medicine, 1-21-1 Toyama, Shinjuku, Tokyo
162-8655, Japan.

E-mail: psong@it.ncgm.go.jp

www.biosciencetrends.com



