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Abstract

Objective: To reduce the risk of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection, severe
coronavirus disease 2019 (COVID-19) illness, and COVID-19 related death, all persons in South Korea should stay up to
data with recommended COVID-19 vaccinations. This study investigated the rates and effectiveness of the COVID-19
vaccination in reducing the severity of disease of the entire Korean population.

Methods: On January 2022, the official data released by the Korea Disease Control and Prevention Agency was analyzed.
The types of COVID-19 vaccines (ChAdOx1-S [AstraZeneca], BNT162b2 [Pfizer-BioNTech], mRNA-1273 [Moderna], and
Ad26.COV2.S [Janssen]), the cumulative cases, and the incidences of COVID-19 were estimated. The relative risk reduction
of the severe COVID-19 cases was analyzed according to the histories of the COVID-19 vaccination.

Results: On January 2022, the cumulative number of patients with COVID-19 cases was 642,207, with the incidence rate of
1,239 per 1,000,000 people. 82.22% [42,219,818/51,349,116] of Koreans have successfully been vaccinated two doses and
36.42% [13,709,545/51,349,116] were vaccinated a booster dose of the COVID-19. The relative risk reduction of severe
COVID-19 was 27% (95% confidence interval [95% CIJ, 24 to 30) for the second dose of the COVID-19 vaccine and 79%
(95% CI, 66 to 87) for the booster dose of the COVID-19 vaccine. In the >75 years old age group, the relative risk reduction
of severe COVID-19 cases was 0.71 (95% CI, 0.69 to 0.73) for the second dose of COVID-19 vaccine and 0.99 (95% CI,
0.99 to 1.00) for the booster dose of COVID-19 vaccine.

Conclusion: A maximum of high as 82.22% of Korean has been vaccinated two doses for COVID-19 until by January 2022.
The COVID-19 vaccination was effective for reducing the severity of the COVID-19 in Korea. In addition, the preventive
effect of COVID-19 vaccine for severe COVID-19 cases was high in old population.

Keywords: COVID-19; vaccination; Korea; incidence.

Received date: Nov 12, 2021.
Revised date: Jan 2, 2022.

Accepted date: Jan 19, 2022. 1. Introduction
Published date: Jan 29, 2022.

c The coronavirus disease 2019 (COVID-19) pandemic initiated on January 2020.[1] The
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19 vaccines.[2-4] From December 2020, the US Food and Drug Administration authorized
BNT162b2 (Pfizer-BioNTech), mRNA-1273 (Moderna), and Ad26.COV2.S (Janssen) for

ORCID
So Young Kim emergency use based on the safety and efficacy in clinical trials.[2-4] The randomized clinical
https://orcid.org/0000-0002-7361-4930 . . .

trials reported a 95% (95% confidence intervals [95% CI], 90.3 to 96.6) effectiveness of two
Copyright © 2022 Life Cycle. doses of BNT162b2 vaccine for preventing the COVID-19.[5] For the mRNA-1273 vaccine, its
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COVID-19 vaccination, the subsidence of COVID-19 has been noted since early 2021.[7]
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vaccination.[8] Moreover, concerns have been made that the vaccine immunity declines over
time. To cope with these risks for resurge of COVID-19, the need of a booster dose has been
emphasized.[9]

In Korea, the ChAdOx1-S (AstraZeneca; from February 10, 2021), BNT162b2 (from
March 5, 2021), Ad26.COV2.S (from April 7, 2021), and mRNA- (from May 21, 2021) were
authorized for use by Korea’s Ministry of Food and Drug Safety.[10] More than 80% of Korean
have completed the COVID-19 vaccination by January 2022.[10] However, the efficacy of
COVID-19 vaccine uptake is still unable to be determined in Korea.

This study investigates the data regarding COVID-19 vaccination in Korea; first whether the
cases and proportion of COVID-19 vaccination were analyzed in the entire Korean population,
and secondly whether the effects of COVID-19 vaccine regarding the risk reduction for the

severe COVID-19 cases were analyzed.

2. Methods

2.1 Data Collection

A national official study was conducted with data from the Korea Disease Control and
Prevention Agency. The vaccination data for SARS-CoV2 traces back to January 3, 2022.
The cases of COVID-19 vaccination of the entire Korean population were collected (total
n=51,349,116). All patient records used in this study were anonymized to ensure confidentiality.
The study protocol was approved by the Korea Disease Control and Prevention Agency and
written informed consent was waived by the ethics commission, owing to the urgent need to
collect data.

The distribution of the cases of COVID-19 vaccination was analyzed based on administrative
districts. The types of COVID-19 vaccines including ChAdOx1-S, BNT162b2 mRNA-1273,
and Ad26.COV2.S vaccines were counted for the first, second, and booster dose of COVID-19
vaccinations. The region of residence was defined as urban (Seoul, Busan, Daegu, Incheon,
Gwangju, Daejeon, and Ulsan) or rural (Gyeonggi, Gangwon, Chungcheongbuk, Chung-
cheongnam, Jeollabuk, Jeollanam, Gyeongsangbuk, Gyeongsangnam, and Jeju).[11-13]

2.2 Statistical Analysis

The cumulative cases and incidence rates (per 1,000,000 people) of COVID-19 cases were
calculated. In addition, the impact of COVID-19 vaccination on the morbidity of COVID-19
was estimated. The severe cases of COVID-19 were counted according to the vaccinated status
of unvaccinated, second dosed, and booster dosed COVID-19 vaccinations. The relative risk
reduction was analyzed according to the vaccinated status. A 95% confidence interval (95% CI)
was calculated through the rate of COVID-19 vaccination. These analyses were performed
using IBM SPSS ver. 25.0 (IBM Corp., Armonk, NY, USA). A two-sided P value<.05 was

considered statistically significant.

2.3 Patient and Public Involvement

No patients were directly involved in designing the research question or conducting the
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research. No patients were asked to interpret or write up the results. There are no plans to

involve patients or relevant patient communities in dissemination at this moment.

3. Results

85.30% (43,799,357/51,349,116), 82.22% (42,219,818/51,349,116), and 36.42% (13,709,
545/51,349,116) of the Korean population were vaccinated for each the first, second, and
booster doses of COVID-19 vaccines (Table 1). The regional distribution of completed
COVID-19 vaccination was from 77.1% to 85.4% (Fig. 1): Seoul 83.0%; Incheon 83.4%;
Sejong 77.1%; Daejeon 80.6%; Daegu 78.7%; Gwangju 82.5%; Ulsan 80.3%; Busan 81.0%;
Gyeonggi-do 83.8%; Gangwon-do 83.6%; Chungbuk 84.8%; Chungnam 84.9%; Gyeongbuk 82.1%;
Gyeongnam 81.5%; Jeonbuk 84.4%; Jeonnam 85.4%; and Jeju 82.3%.

53.42% of the population was vaccinated BNT162b2, 22.56% the mRNA-1273, 19.60% the

Table 1. The rate of SARS-CoV2 vaccination in South Korea on January 2022

Total population Vaccinated population Percentage (95% CI)

First dose 51,349,116 43,799,357 85.30 (85.29 to 85.31)
Second dose 51,349,116 42,219,818 82.22 (82.21 to 82.23)
Booster dose 51,349,116 13,709,545 36.42 (36.40 to 36.45)

CI, confidence interval; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.

— Urban N —— Rural

Seoul (83.0%)
42,603,909/51,349,116

Gyeonggi-do (83.8%)
11,164837/13,315,895

Incheon (83.4%)

Gangwon-do (83.6%)
2,431,826/2,915,839

1,278,939/1,529,586

Sejong (77.1%)

Chungbuk (84.8%)
273,374/354,705

1,349,942/1,591,009

Chungnam (84.9%)
1,788,666/2,106,946

Gyeongbuk (82.1%)
2,153,606/2,623,028

Gyeongnam (81.5%)
2,708,065/3,321,362

Jeonbuk (84.4%)
1,513,753/1,792,694

Jeonnam (85.4%)
1,571,381/1,839,432

Daejeon (80.6%)
1,172,211/1,454,011

Daegu (78.7%)
1,890,086/2,401,110

Gwangju (82.5%)
1,188,762/1441,552

Ulsan (80.3%)
907,723/1,130,315

Jeju (82.3%)
Busan (81.0%) PN
2,718,953/3,356,587 ¢ — | 550,449/669,177

Fig. 1. The geographic distribution of completed vaccinated proportion (second dose) for SARS-
CoV-2 in South Korea on January 2022.
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Table 2. Types of vaccines for SARS-CoV?2 of the vaccinated population in South Korea on January 2022

ChAdOx1-S, and 4.43% the Ad26.COV2.S for their first dose of COVID-19 vaccinations
(Table 2). For the second dose, the rate of BNT162b2 was highest (69.68%), followed by
mRNA-1273 (25.44%) and ChAdOx1-S (4.88%). For the booster shot, BNT162b2 vaccination

accounted for 52.50%, followed by mRNA-1273 (47.48%) and Ad26.COV2.S (4.95%).

The cumulative number of patients with COVID-19 cases was 642,207, with the incidence
rate of 1239 per 1,000,000 people (Table 3). The COVID-19 patients were composed of 51.99%
of male and 48.01% of female. The most prevalent groups aged 20 to 69 years old. Among
these age groups, the 40 to 49 years old group demonstrated the highest prevalence of COVID-
19 (14.62%). On the contrary, the >80 years old population showed lowest prevalence of

COVID-19 (3.23%).

First dose Second dose Booster dose
Total, number (%) 6,730,516 (100%) 2,664,561 (100%) 6,024,358
ChAdOx1-S (AstraZeneca) 1,318,854 (19.60%) 129,984 (4.88%) NA
BNT162b2 (Pfizer) 3,595,186 (53.42%) 1,856,650 (69.68) 3,162,978 (52.50%)
mRNA-1273 (Moderna) 1,518,135 (22.56%) 677,927 (25.44) 2,860,141 (47.48%)

Ad26.COV2.S (Janssen)

298,341 (4.43%)

1,239 (4.95%)

NA, not applicable; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.

Table 3. The cumulative number of SARS-CoV-2 infection cases in South Korea on January 2022

Cumulative number of COVID-19

Incidence rate (per 1,000,000 person)

patients
Total, number (%) 642,207 (100%) 1,239
Sex
Male 333,853 (51.99%) 1,292
Female 308,354 (48.01%) 1,187
Age group
>80 20,756 (3.23%) 1,036
70-79 38,886 (6.06%) 1,051
60-69 91,227 (14.21%) 1,353
50-59 93,010 (14.48%) 1,076
40-49 93,897 (14.62%) 1,132
30-39 93,403 (14.54%) 1,359
20-29 95,818 (14.92%) 1,408
10-19 64,376 (10.02%) 1,343
0-9 50,834 (7.92%) 1,280

COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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Table 4. The rate of severe COVID-19 cases according to the status of vaccination for SARS-CoV-2 in South Korea on January 2022

Unvaccinated, Vaccinated (second dose), Booster dose, Relative risk reduction (95% CI)
patients/total (%) patients/total (%) patients/total (%)
Unvaccinated vs. Unvaccinated vs.
second dose booster dose

Total 6,429/285,671 (2.25%) 2,808/171,673 (1.64%) 18/3,775 (0.48%) 0.27 (0.24t0 0.30)  0.79 (0.66 to 0.87)
60-74  2,019/19,122 (10.56%)  1,264/60,639 (2.08%)  9/1,148 (0.78%)  0.80 (0.79 to 0.82)  0.93 (0.86 to 0.96)
>75  1,787/6380 (28.01%)  1,421/17,558 (8.09%)  7/3,775 (0.19%)  0.71 (0.69 t0 0.73)  0.99 (0.9 to 1.00)

CI, confidence interval, COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.

1.64% of the population which were vaccinated with a second dose and the 0.48%
population with booster dose of COVID-19 vaccine were classified as severe COVID-19 cases,
which were lower than that of the unvaccinated population (2.25%). The relative risk reduction
of severe COVID-19 cases was 0.27 (95% CI, 0.24 to 0.30) for the second dose of COVID-19
vaccine and 0.79 (95% CI, 0.66 to 0.87) for booster dose of COVID-19 vaccine. The relative
risk reduction was high in older populations. In the >75 years old age group, the relative risk
reduction of severe COVID-19 cases was 0.71 (95% CI, 0.69 to 0.73) for the second dose of
COVID-19 vaccine and 0.99 (95% CI, 0.99 to 1.00) for the booster dose of COVID-19 vaccine.

4. Discussion

Approximately 82.22% of Koreans were vaccinated a second dose of COVID-19 vaccine
and 36.42% of Koreans a booster dose. The COVID-19 vaccination relieved the morbidity of
COVID-19 for about 0.27 with a second dose of COVID-19 vaccine and 0.79 with a booster
dose. The effects of morbidity reduction were particularly high in old population with COVID-
19 vaccination. To our knowledge, this is the first report regarding the connection of COVID-19
vaccination status with the morbidity of COVID-19 in South Korea.

This study demonstrates the reduced risk of severe cases of the COVID-19 vaccinated
population. In line with this, several recent studies have reported the preventive effects of
COVID-19 vaccine.[14-16] In a case-controlled study in Israel, it was documented that the
second dose of BNT162b2 vaccine was effective in reducing the SARS-CoV2 infection,
symptomatic cases of COVID-19, hospitalization, and severe cases.[14] The mortality rate from
the COVID-19 was reduced to near 72% (95% CI, 19 to 100).[14] In addition to symptomatic
COVID-19 cases, the COVID-19 vaccination was also effective in asymptomatic diseases.[15]
The observation study in Israel demonstrated lower incidences of both symptomatic and
asymptomatic COVID-19 cases in health care workers after the second dose of BNT162b2
vaccine (incidence rate ratio [IRR], 0.03; 95% CI, 0.01 to 0.06 for symptomatic cases and IRR,
0.14; 95% CI, 0.07 to 0.31 for asymptomatic cases).[15] For the >70 years old population, both
BNT162b2 and ChAdOx1-S vaccine were effective in reducing the hospitalization of COVID-
19 cases.[16]

In addition, the booster dose of COVID-19 vaccine documented higher risk reduction than

that of the two dose regimen in this study. Increasing evidence supporting the effectiveness of a
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booster dose of the COVID-19 vaccine is coming to light compared to that of the two dose
regimen.[17,18] The booster dose of COVID-19 vaccine was effective for reducing
hospitalization (93%; 95% CI, 88 to 97), morbidity (92%; 95% CI, 82 to 97), and mortality
(81%; 95% CI, 59 to 97), than those of two doses.[18] In the >50 years old population, the
hazard ratio for the mortality of COVID-19 was decreased to 0.10 (95% CI, 0.07 to 0.14).[17]
In this study, the effects of COVID-19 vaccination in entire Korean population were first
described. The data was provided by the Korea Disease Control and Prevention Agency, in that
the accuracy of the data was guaranteed by Korean government.[19, 20] The preventive effects
of COVID-19 vaccination were analyzed according to age. However, primarily due to the
limited accessibility of the data, the current study could not differentiate the effects of COVID-
19 vaccine according to the types of COVID-19 vaccine.[21, 22] In addition, the adverse
reactions of COVID-19 vaccinations could not be considered in this study.[22-25] Myocarditis
and myopericarditis cases after BNT162b2 COVID-19 vaccinations have been reported in
Korea.[23, 24] Moreover, the types of SARS-CoV2 variants were not differentiated for the
effects of COVID-19 vaccination in this study. Future studies may solve the current limitations

with long-term follow-up data.

5. Conclusion

A maximum of 82.22% of Korean has been vaccinated for COVID-19 by January, 2022.
The COVID-19 vaccination was effective for reducing the severity of COVID-19. The booster
dose of COVID-19 vaccine presented higher risk reduction effects for severe COVID-19 cases.
In addition, the preventive effect of COVID-19 vaccine for severe COVID-19 cases was high in
old population.

Capsule Summary

Our national official results indicated 82.22% of Koreans have successfully been vaccinated
two doses and 36.42% were vaccinated a booster dose of the COVID-19 On January 2022.

The COVID-19 vaccination was effective for reducing the severity of the COVID-19 in Korea
and the preventive effect of COVID-19 vaccine for severe COVID-19 cases was high in old

population.

Ethics statements

The study protocol was approved by the Korea Disease Control and Prevention Agency.

Patient and public involvement

No patients were directly involved in designing the research question or in conducting the
research. No patients were asked for advice on interpretation or writing up the results. There are

no plans to involve patients or relevant patient community in dissemination at this moment.

https://doi.org/10.54724/Ic.2022.e2 6/9



http://www.elifecycle.org COVID-19 vaccine coverage and incidence in South Korea

Data availability statement

Study protocol, Statistical code, and Data set. Available from the Korea Disease Control and

Prevention Agency through a data use agreement.

Transparency statement

The leading author (Dr. Kim) is an honest, accurate, and transparent account of the study being

reported.

Acknowledgements

None

Author contribution

Dr SYK had full access to all of the data in the study and take responsibility for the integrity of
the data and the accuracy of the data analysis. All authors approved the final version before
submission. Study concept and design: SYK; Acquisition, analysis, or interpretation of data:
SYK; Drafting of the manuscript: SYK; Critical revision of the manuscript for important
intellectual content: SYK; Statistical analysis: SYK; Study supervision: SYK. SYK is guarantor.
The corresponding author attests that all listed authors meet authorship criteria and that no

others meeting the criteria have been omitted.

Funding

This work was supported by the National Research Foundation of Korea (NRF) grant funded
by the Korea government (NRF2018R1D1A1B07048092).

Competing interests

The authors have no conflicts of interest to declare for this study.

Provenance and peer review

Not commissioned; externally peer reviewed.

References

1. Lee SW, Yang JM, Yoo IK, Moon SY, Ha EK, Yeniova A, et al. Proton pump inhibitors
and the risk of severe COVID-19: a post-hoc analysis from the Korean nationwide cohort.
Gut. 2021;70(10):2013-5.

2. Oliver SE, Gargano JW, Marin M, Wallace M, Curran KG, Chamberland M, et al. The
advisory committee on immunization practices' interim recommendation for use of Pfizer-
BioNTech COVID-19 Vaccine - United States, December 2020. MMWR Morb Mortal
Wkly Rep. 2020;69(50):1922-4.

3.  Oliver SE, Gargano JW, Marin M, Wallace M, Curran KG, Chamberland M, et al. The

https://doi.org/10.54724/Ic.2022.e2 719



http://www.elifecycle.org

COVID-19 vaccine coverage and incidence in South Korea

10.

11.

12.

13.

14.

15.

16.

advisory committee on immunization practices' interim recommendation for use of
Moderna COVID-19 Vaccine - United States, December 2020. MMWR Morb Mortal
Wkly Rep. 2021;69(5152):1653-6.

Oliver SE, Gargano JW, Scobie H, Wallace M, Hadler SC, Leung J, et al. The advisory
committee on immunization practices' interim recommendation for use of Janssen
COVID-19 Vaccine - United States, February 2021. MMWR Morb Mortal Wkly Rep.
2021;70(9):329-32.

Polack FP, Thomas SJ, Kitchin N, Absalon J, Gurtman A, Lockhart S, et al. Safety and
efficacy of the BNT162b2 mRNA Covid-19 Vaccine. N Engl J Med. 2020;383(27):2603-
15.

Baden LR, El Sahly HM, Essink B, Kotloff K, Frey S, Novak R, et al. Efficacy and safety
of the mRNA-1273 SARS-CoV-2 Vaccine. N Engl J Med. 2021;384(5):403-16.

Lee SW, Yuh WT, Yang JM, Cho YS, Yoo IK, Koh HY, et al. Nationwide results of
COVID-19 contact tracing in South Korea: Individual participant data from an
epidemiological survey. IMIR Medical Informatics. 2020;8(8):20992.

Thompson RN, Hill EM, Gog JR. SARS-CoV-2 incidence and vaccine escape. The Lancet
Infectious Diseases. 2021;21(7):913-4.

Vanshylla K, Tober-Lau P, Gruell H, Miinn F, Eggeling R, Pfeifer N, et al. Durability of
omicron-neutralising serum activity after mRNA booster immunisation in older adults. The
Lancet Infectious Deases. 2022.

Jung J. Preparing for the Coronavirus Disease (COVID-19) Vaccination: evidence, plans,
and implications. Journal of Korean Medical Science. 2021;36(7):e59.

Yoo IK, Marshall DC, Cho JY, Yoo HW, Lee SW. N-Nitrosodimethylamine-contaminated
ranitidine and risk of cancer in South Korea: a nationwide cohort study. Life Cycle.
2021;1:el.

Yang JM, Koh HY, Moon SY, Yoo IK, Ha EK, You S, et al. Allergic disorders and
susceptibility to and severity of COVID-19: A nationwide cohort study. The Journal of
Allergy and Clinical Immunology. 2020;146(4):790-8.

Lee SW, Kim SY, Moon SY, Yang JM, Ha EK, Jee HM, et al. Estimating COVID-19
Infection and severity risks in patients with chronic rhinosinusitis: A Korean nationwide
cohort study. The Journal of Allergy and Clinical Immunology in Practice. 2021;9(6):
2262-71.e2.

Dagan N, Barda N, Kepten E, Miron O, Perchik S, Katz MA, et al. BNT162b2 mRNA Covid-19
vaccine in a nationwide mass vaccination setting. N Engl J Med. 2021;384(15):1412-23.

Angel Y, Spitzer A, Henig O, Saiag E, Sprecher E, Padova H, et al. Association between
vaccination with BNT162b2 and incidence of symptomatic and asymptomatic SARS-CoV-
2 infections among health care workers. JAMA. 2021;325(24):2457-65.

Lopez Bernal J, Andrews N, Gower C, Robertson C, Stowe J, Tessier E, et al.
Effectiveness of the Pfizer-BioNTech and Oxford-AstraZeneca vaccines on covid-19
related symptoms, hospital admissions, and mortality in older adults in England: Test
negative case-control study. BMJ. 2021;373:n1088.

https://doi.org/10.54724/Ic.2022.e2

8/9



http://www.elifecycle.org

COVID-19 vaccine coverage and incidence in South Korea

17.

18.

19.

20.

21.

22.

23.

24,

25.

Arbel R, Hammerman A, Sergienko R, Friger M, Peretz A, Netzer D, et al. BNT162b2
Vaccine booster and mortality due to Covid-19. N Engl J Med. 2021;385(26):2413-20.
Barda N, Dagan N, Cohen C, Hernan MA, Lipsitch M, Kohane IS, et al. Effectiveness of a
third dose of the BNT162b2 mRNA COVID-19 vaccine for preventing severe outcomes in
Israel: An observational study. Lancet. 2021;398(10316):2093-100.

Lee SW, Yang JM, Moon SY, Kim N, Ahn YM, Kim JM, et al. Association between mental
illness and COVID-19 in South Korea: A post-hoc analysis. The Lancet Psychiatry.
2021;8(4):271-2.

Lee SW, Lee J, Moon SY, Jin HY, Yang JM, Ogino S, et al. Physical activity and the risk
of SARS-CoV-2 infection, severe COVID-19 illness and COVID-19 related mortality in
South Korea: a nationwide cohort study. British Journal of Sports Medicine. 2021.

Kim MS, Jung SY, Ahn JG, Park SJ, Shoenfeld Y, Kronbichler A, et al. Comparative safety
of mRNA COVID-19 vaccines to influenza vaccines: A pharmacovigilance analysis using
WHO international database. Journal of Medical Virology. 2021.

Woo W, Kim AY, Yon DK, Lee SW, Hwang J, Jacob L, et al. Clinical characteristics and
prognostic factors of myocarditis associated with the mRNA COVID-19 vaccine. Journal
of Medical Virology. 2022;94(4):1566-80.

Choi S, Lee S, Seo JW, Kim MJ, Jeon YH, Park JH, et al. Myocarditis-induced sudden
death after BNT162b2 mRNA COVID-19 vaccination in Korea: Case Report Focusing on
Histopathological Findings. J Korean Med Sci. 2021;36(40):e286.

Kim D, Choi JH, Jang JY, So O, Cho E, Choi H, et al. A case report for myopericarditis
after BNT162b2 COVID-19 mRNA vaccination in a Korean young male. J Korean Med
Sci. 2021;36(39):e277.

Hwang J, Park SH, Lee SW, Lee SB, Lee MH, Jeong GH, et al. Predictors of mortality in
thrombotic thrombocytopenia after adenoviral COVID-19 vaccination: The FAPIC score.
European Heart Journal. 2021;42(39):4053-63.

https://doi.org/10.54724/Ic.2022.e2

9/9



