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Issues on COVID-19 vaccines

Safety monitoring of Novavax COVID-19 vaccine from February 14 to May 7, 2022

Seontae Kim, Yeseul Heo, Mjeong Ko, Sunyeong Seo, Dosang Lim, Enhi Cho, Yeon-Kyeng Lee*
Immunization Safety Group, COVID-19 Vaccination Task Force, Korea Disease Control and Prevention Agency (KDCA)

In the Republic of Korea (ROK), the Novavax coronavirus disease 2019 (COVID-19) vaccination was rolled out on February 14,

2022, for persons aged 218 years. In order to identify potential adverse events for rapid responses, a text message-based
survey was conducted among persons who completed Novavax vaccination, in parallel with adverse event reports by
doctors, in accordance with the Infectious Disease Control and Prevention Act.

This report aimed to analyze the data on adverse events following Novavax vaccination reported to the COVID-19
vaccination management system (CVMS) from February 14 to May 7, 2022, in addition to the text message-based survey
asked about health conditions and adverse events following the primary Novavax vaccination series including the first and
second doses between February 21 and April 24, 2022.

During this period, a total of 666 adverse events following Novavax vaccination were reported in the CVMS; 95.6% of them
were non-serious adverse events such as myalgia and headache. The overall reporting rate per 100,000 doses administered
was 154.8. According to the text message survey, the most frequently reported adverse events after either dose 1 or dose 2
were pain at the injection site, fatigue or tiredness, and myalgia, and they disappeared gradually 1-2 days after vaccination.
In addition, the response rate of adverse events was higher among persons aged 18-64 years than that among persons aged
265 years, with more reports after dose 2 than after dose 1, which are consistent with previous findings such as clinical
trials.

Thisreport aimed to identify the safety profile of the Novavax vaccine, recently introduced in the ROK, by analyzing data on
adverse events following Novavax vaccination. To promote safe COVID-19 vaccination programs in the ROK, we will continue
to monitor any adverse events following vaccination and share up-to-date information on vaccine safety with relevant

committees and experts.

Key words: COVID-19 vaccination, Novavax, Adverse events, Vaccine safety
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Introduction

In order to prevent the occurrence of severe cases leading
to hospitalization and death by reducing the risk of infection
and transmission, the coronavirus disease 2019 (COVID-19)
vaccination has been available since February 26, 2021, in the
Republic of Korea (ROK). To date, a total of five COVID-19
vaccines have been authorized for use by the Korea Ministry
of Food and Drug Safety (MFDS): AstraZeneca (AZD1222),
Pfizer-BioNTech (BNT162b2), Janssen (JNJ-78436735), Moderna
(mRNA-1273), and Novavax (NVX-CoV2373) [1]. Among them,
the Novavax vaccine was the most recently authorized for use
in adults aged >18 years on January 12, 2022, and Novavax
vaccination was initiated on February 14, 2022, in the ROK.

The Novavax vaccine was developed using the same
recombinant DNA technology used in hepatitis B and influenza
vaccines, which is different from other COVID-19 vaccine
platforms such as mRNA vaccines (Pfizer-BioNTech and
Moderna vaccines) and viral vector vaccines (AstraZeneca and
Janssen vaccines). According to the product review submitted
by the Korea MFDS, local adverse events such as tenderness,
injection site pain, redness, and swelling occur after Novavax
vaccination, and disappear within 1-2 days; systemic adverse
events such as myalgia, fatigue, headache, and malaise occur on
the day of or the day after vaccination and disappear within one
day. The incidence and severity of most symptoms were lower
in persons aged >65 years than those in adults [2]. In the ROK,
the primary Novavax vaccination series including the first and
second doses is recommended for non-vaccinated adults aged >18
years, especially for high-risk groups with a high risk of severe
COVID-19 and death such as hospitalized patients, older adults,
and persons with severe disabilities. For those who received
mRNA or viral vector COVID-19 vaccines, heterologous

COVID-19 vaccination with Novavax vaccine is available if the
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doctor determines the necessity to use a different type from the
primary series of vaccines due to medical reasons [3].

This article follows the previous report, “Monitoring
adverse events following initial vaccination with Novavax
vaccine [4]," and aims to examine the results of safety monitoring
using a text message-based survey among those who recently
completed the primary Novavax vaccination series including the
second dose, and adverse events following Novavax vaccination
reported to the COVID-19 vaccination management system

(CVMYS) from February 14 to May 7, 2022.

Methods

1) COVID-19 vaccination management system

To analyze adverse events following Novavax vaccination,
the data reported to the CVMS by the medical institutions in
accordance with the Infectious Disease Control and Prevention
Act and the Guidelines for Adverse Events Following COVID-19
Immunization between February 14 and May 7, 2022, was used.
The adverse events were divided into two categories based on
vaccine doses, sex, and age groups: non-serious adverse events
such as redness, pain, and swelling at the injection site, myalgia
and others, and serious adverse events such as death, suspected
anaphylaxis, adverse events of special interest (AESIs). The
types of symptoms and signs reported as adverse events were
classified into non-serious adverse events and serious adverse
events, and were described with the number of cases per 100,000
doses administered by age groups. As multiple suspected adverse
events could be reported by one individual, these were reflected
as duplicates. Since the symptoms of adverse events in this
report were based on the suspected case reported by medical

institutions, the events do not indicate medically confirmed
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diagnoses or a causal relationship with the vaccines. Moreover,
the data in the CVMS may include heterologous COVID-19

vaccination with the Novavax vaccine due to medical reasons.

2) Text message-based vaccine safety surveillance system

A text message survey was conducted to investigate health
conditions and adverse events following the Novavax COVID-19
vaccination from the day 1 to day 7 post-vaccination, among
those who received the Novavax vaccine between February
21 and April 24, 2022; had a smartphone and consented to
receive text messages on the day of their first vaccination. The
system was set up in advance to save their responses in the
CVMS for analysis, and text messages were sent out on a daily
basis during the surveillance period for respondents to answer
the questionnaire. The surveys included questions about any
health problems experienced after vaccination, fever, local and
systemic adverse events, limits to normal daily activities, and
visits to medical facilities. The results among 2,885 participants
who responded to both text message surveys after the primary
Novavax vaccination series including the first and second doses
were described by age groups and vaccine doses. Since the
respondents were able to report multiple adverse events from day

0 to day 7, duplicate responses by each respondent were removed.

Results

1) COVID-19 vaccination management system

From February 14 to May 7, 2022, a total of 430,339 doses
of the Novavax vaccination were administered, and a total of 666
adverse events were reported to the CVMS, showing the overall
reporting rate of 154.8 per 100,000 doses. Among adverse events

reported, 95.6% (637 cases) were non-serious adverse events and
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4.4% (29 cases) were serious adverse events including deaths
(7 cases), suspected anaphylaxis (10 cases), and major adverse
events (12 cases). The reporting rate per 100,000 doses decreased
as the number of vaccine doses increased: 262.0 after dose 1,
251.9 after dose 2, 166.4 after dose 3, and 30.2 after dose 4. The
reporting rate by sex was 123.7 in males and 181.5 in females,
and persons aged 18-64 years (220.7) showed a higher reporting
rate than older adults aged >65 years (61.2). Seven deaths were
reported: one in the group aged 18-64 years and six in the group
aged >65 years (Table 1).

Among non-serious adverse events, the most commonly
reported symptoms based on the reporting rate per 100,000
doses were myalgia (32.1), headache (30.4), chest pain (26.5),
and allergic reactions (20.9). The non-serious adverse events
were different by age group: myalgia (44.0), headache (44.0),
chest pain (42.0), allergic reactions (30.1), and dizziness (27.3)
in persons aged 18-64 years, while myalgia (15.2), headache
(11.2), dizziness (10.1), allergic reactions (7.9), and dyspnea (7.9)
in persons aged >65 years. The reporting rate of serious adverse
events per 100,000 doses among both age groups was as follows:
anaphylactoid reactions (1.6), vaccine-associated enhanced
disease (0.9), anaphylaxis (0.9), and acute cardiovascular injury

(0.7) (Table 2).

2) Text message-based vaccine safety surveillance system

From February 21 and April 24, 2022, a total of 2,885
participants responded to at least one text message survey after
the primary Novavax vaccination series including the first and
second doses; 2,681 (92.9%) were aged 18-64 years, and 204
(7.1%) were aged >65 years. The number of respondents trended
downward over time after vaccination (Table 3). Among them,

47.1% of participants aged 18-64 years responded that they

1683



Z7 Az

experienced health problems or adverse events at least once from
day 0 to day 7 after dose 1, and the proportion increased to 72.4%
after dose 2. The reporting trends were similar for those aged
>65 years as health problems were reported more frequently after
dose 2 (47.1%) than after dose 1 (32.4%). Fever or a sensation of
heat was more common after dose 2: 26.4% in persons aged 18-
64 years and 12.3% in persons aged >65 years. Also, local and
systemic adverse events were reported more frequently after
dose 2 for both age groups; local and systemic adverse events
were 70.6% and 68.1% in those aged 18-64 years, and 43.6% and
41.7% in those aged >65 years, respectively. The most commonly
reported adverse events among both age groups following either

dose 1 or dose 2 were as follows: pain at the injection site, fatigue
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or tiredness, myalgia, itching, and headache. 15.2% of persons
aged >65 years responded that they were unable to perform
normal daily activities due to health problems or adverse events
after dose 2, which was lower compared to 15.2% of respondents
aged 18-64 years. In addition, approximately 1.8-3.8% of all
participants visited medical facilities due to health problems or
adverse events after receiving either dose (Table 4). In terms of
the five most commonly reported adverse events among both age
groups (pain at the injection site, fatigue or tiredness, myalgia,
itching, and headache), the response rate was the highest on days
1 to 2 after either dose 1 or 2 and it decreased gradually and
remained low from 5 days after vaccination. The most common

adverse events were also reported more frequently after dose 2

Table 1. Characteristics of adverse events following Novavax vaccination reported to the CVMS, February 14 to May 7, 2022

Unit: case (case per 100,000 doses administered)

Serious adverse events®

Number Reporting rate  Non-—serious
Variable of doses Total per 100,000 adverse Suspected Major
administered doses events? Subtotal Death* anaphylaxis adverse
events
Total 430,339 666 (154.8) 637 29 7 10 12
Vaccine dose*
Dose 1 116,037 304 (262.0) 286 18 5 5 8
Dose 2 85,755 216 (251.9) 213 3 0 3 0
Dose 3 56,506 94 (166.4) 90 4 1 2 1
Dose 4 172,041 52 (30.2) 48 4 1 0 3
Sex
Male 198,918 246 (123.7) 236 10 2 2 6
Female 231,421 420 (181.5) 401 19 5 8 6
Age group (y)
18-64 252,358 557 (220.7) 536 21 1 10 10
=65 177,981 109 (61.2) 101 8 6 0 2

@ Non—serious adverse events include common symptoms such as redness at the injection site, pain, swelling, myalgia, fever, headache, chills, and others

b Serious adverse events include the following:
@ Death, @ Suspected anaphylaxis including anaphylactoid reactions

@ Major adverse events: adverse events of special interest, intensive care unit admission, life—threatening events, permanent disability or sequelae, and others

¢ None of the patients’ status changed to death was identified after reporting suspected anaphylaxis or major adverse events.

9 Heterologous COVID—19 vaccination may be included due to medical reasons.

X The results are based on data reported to the CVMS (http://is.kdca.go.kr); they do not indicate causality between the events and the vaccines.

www.kdca.go.kr

1684



than after dose 1, and especially, the response rate of pain at the
injection site increased significantly from 19.1% on day 1 after
dose 1 to 53.3% on day 1 after dose 2. Furthermore, fatigue or
tiredness (dose 1: 13.6%, dose 2: 42.3%) and myalgia (dose 1:
11.4%, dose 2: 40.1%) were considerably more reported on day 1

after dose 2 than after dose 1 (Figure 1).
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Conclusion

In the ROK, the Novavax vaccination was rolled out on
February 14, 2022, and a total of 430,339 doses were administered
as of May 7, 2022. A total of 666 adverse events were reported to
the CVMS, with the overall reporting rate of 154.8 per 100,000
doses, which is lower compared to other COVID-19 vaccines
(AstraZeneca: 539.1, Janssen: 586.7, Moderna: 454.7, Pfizer-
BioNTech: 309.7) as of May 7, 2022 [5]. The adverse events after

Novavax vaccination included 95.6% of non-serious adverse

Table 2. Types of symptoms and sings following Novavax vaccination reported to the CVMS, February 14 to May 7, 2022

Unit: case (case per 100,000 doses administered)

s : . Age group (y)

ymptoms and signs of adverse events Total 18-64 =65

Non-serious adverse events
Myalgia 138 (32.1) 11 (44.0) 27 (15.2)
Headache 131 (30.4) M (44.0) 20 (11.2)
Chest pain 114 (26.5) 106 (42.0) 8 (4.5)
Allergic reaction 90 (20.9) 76 (30.1) 14 (7.9)
Dizziness 87 (20.2) 69 (27.3) 18 (10.1)
Pain, redness, or swelling at the injection site within 3 days after 74 (17.2) 65 (25.8) 9 (5.1)
Nausea 61 (14.2) 48 (19.0) 13 (7.3)
Chills 43 (10.0) 36 (14.9) 7 (3.9)
Dyspnea (shortness of breath) 4 (9.5) 27 (10.7) 14 (7.9)
Fever 34 (7.9) 28 (11.1) 6 (3.4)
ltching 31 (7.2) 27 (10.7) 4 (2.2)
Vomiting 26 (6.0) 18 (7.1) 8 (4.5)
Cellulitis (inflammation rather than an abscess at the vaccination site) 23 (5.3) 19 (7.5) 4 (2.2)
Lymphadenitis 17 (4.0) 17 (6.7) 0 (0.0)
Abdominal pain 17 (4.0) 14 (5.5) 3 (1.7)
Diarrhea 15 (3.5) 14 (5.5) 1 (0.6)
Arthritis 12 (2.8) 11 (4.4) 1 (0.6)
Severe local adverse reaction 11 (2.6) 11 (4.4) 0 (0.0)
Abnormal uterine bleeding 2 (0.5) 2 (0.8) 0 (0.0)
Abscess at the injection site 2 (0.5) 1 (0.4) 1 (0.6)

Serious adverse events
Anaphylactoid reactions 7 (1.6) 7 (2.8) 0 (0.0)
Vaccine—-associated enhanced disease 4 (0.9) 3 (1.2) 1 (0.6)
Anaphylaxis 4 (0.9) 4 (1.6) 0 (0.0)
Acute cardiovascular injury 3 (0.7) 3 (1.2) 0 (0.0)
Anosmia or ageusia 1 (0.2) 1 (0.4) 0 (0.0)
Convulsions or seizures 1 (0.2) 1 (0.4) 0 (0.0)
Acute paralysis 1 (0.2) 1 (0.4) 0 (0.0)
Guillain-Barre syndrome 1 (0.2) 1 (0.4) 0 (0.0)

2 One report may include multiple types of symptoms and signs.

X The results are based on data reported to the CVMS (http://is.kdca.go.kr); they do not indicate an accurate diagnosis or causality between the events and the

vaccines.
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Table 3. Number of respondents who completed text message surveys following Novavax vaccination, February 21 to April 24, 2022

Unit: n (%)
Day 0-72 Day 1 Day 2 Day 3 Day 4 Day 7
Total 2,885 (100.0) 2,885 (100.0) 2,369 (82.1) 2,304 (79.9) 1,908 (66.1) 1,931 (66.9) 1,696 (58.8)
18-64
Dose 1 years 2,681 (92.9) 2,681 (92.9) 2,200 (76.3) 2,136 (74.0) 1,763 (61.1) 1,784 (61.8) 1,551 (53.8)
>65years 204 (71) 204 (71) 169 (5.9) 168 (5.8) 145 (5.0) 147 (5.1) 145 (5.0
Total 2,885 (100.0) 1,939 (67.2) 2,335 (80.9) 2,151 (74.6) 1,665 (57.7) 1,614 (55.9) 1,363 (47.2)
18-64
Dose 2 years 2,681 (92.9) 1,780 (61.7) 2,166 (75.1) 1,990 (69.0) 1,511 (52.4) 1,460 (50.6) 1,232 (42.7)
>65years 204 (7.1) 159  (5.5) 169 (5.9) 161 (5.6) 154 (5.3) 154 (5.3) 131 (4.5)
@ Respondents who completed at least one text message—based survey on days 0 to 7 following vaccination.
Table 4. Health conditions and adverse events following Novavax vaccination, February 21 to April 24, 2022
Unit: n (%)
Age group (y)
Events? 18-64
Dose 1 Dose 2
Health problems® 1,263 (47.1) 1,942 (72.4) (47.1)
Fever or sensation of heat 249 9.3) 707 (26.4) (12.3)
Local adverse events 1,114 (41.6) 1,894 (70.6) (43.6)
Pain 856 (31.9) 1,560 (58.2) (32.4)
Redness 41 (1.5) 487 (18.2) (11.3)
Swelling 103 (3.8) 695 (25.9) (11.8)
ltching 241 (9.0) 1,029 (38.4) (25.5)
Urticaria 23 (0.9) 105 (3.9) (2.9)
Other 421 (15.7) 442 (16.5) (15.2)
Systemic adverse events 1,157 (43.2) 1,826 (68.1) 4.7)
Chills 193 (7.2) 696 (26.0) (7.8)
Headache 518 (19.3) 1,000 (37.3) (12.7)
Joint pain 148 (5.5) 424 (15.8) (4.9)
Myalgia 527 (19.7) 1,188 (44.3) (23.5)
Fatigue or tiredness 673 (25.1) 1,291 (48.2) (21.1)
Nausea 187 (7.0) 307 (11.5) . 7 (3.4)
Vomiting 23 (0.9) 35 (1.3) (0.0 0 (0.0)
Diarrhea 107 (4.0) 132 (4.9) (2.9 3 (1.5)
Abdominal pain 57 (2.1) 101 (3.8) (15 1 (0.5)
Rash 7 (0.3) 14 (0.5) (0.0 0 (0.0)
Armpit tenderness 162 (6.0) 389 (14.5) (2.9 (10.8)
Chest pain 144 (5.4) 174 (6.5) (2.0 (2.0)
Dizziness 269 (10.0) 427 (15.9) (4.9 (10.3)
Other 266 (9.9 304 (11.3) (8.3 (9.3)
Unable to perform normal daily activities 331 (12.3) 969 (36.1) (6.9 (15.2)
Visits to medical facilities 48 (1.8) 102 (3.8) (25 (2.5)
Emergency department visit 7 (0.3) 6 (0.2) (0.0 (0.0)
Hospitalization 1 (0.0) 2 (0.1) (0.0 (0.0)
Clinic visit 42 (1.6) 98 (3.7) (2.5 (2.5)

a Events were reported by respondents who completed at least one text message—based survey on days O to 7 following vaccination.

® The proportion of respondents who answered that they had experienced any health problems after vaccination.
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Figure 1. Most commonly reported adverse events following Novavax vaccination through text message surveys on days 0 to

7, February 21 to April 24, 2022

events such as myalgia, headache, chest pain, allergic reactions,
and dizziness, similar to other COVID-19 vaccines [5]. Although
the reporting rate per 100,000 doses decreased as the number
of vaccine doses increased (dose 1: 262.0, dose 2: 251.9, dose 3:
166.4, dose 4: 30.2) in this report, caution needs to be exercised
in interpreting the results as heterologous COVID-19 vaccination
might have been included due to medical reasons.

The most commonly reported adverse events after the
primary Novavax vaccination series including (dose 1 and dose
2) based on the results of the text message survey were pain
at the injection site, fatigue or tiredness, myalgia, itching, and
headache, which are similar to the safety data assessed by the
Korea MFDS [2] and the European Medicines Agency (EMA) [6].
In addition, the results of this survey showed that the response
rate of adverse events was higher in persons aged 18-64 years
compared to that in persons aged >65 years, and adverse events
were reported more frequently after dose 2 than dose 1, which
are consistent with previous findings in the United Kingdom, the
United States and Mexico, and Australia [7-9]. However, since

adverse events reported to the CVMS are based on persons who

www.kdca.go.kr

visit medical institutions, the reports might have been subject
to underreporting, and the results from the text message survey
relying on self-reported responses might have been under- or
overestimated. Particularly, caution is needed in interpreting
these results as the surveillance period is relatively short for the
Novavax vaccine compared with other COVID-19 vaccines;
therefore, sharing and reviewing information on vaccine safety
with relevant committees and experts are required in addition to
implementation of comprehensive surveillance and continuous

updates of overseas trends.
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COVID-19 Special Report

Effectiveness of COVID-19 vaccine and Paxlovid treatment against SARS-Cov-2
infection related severe outcome and death during the Omicron variant
outbreak; COV-EPI evaluation study in LTCFs

Hanul Park, Hye young Lee, Mi Yu, Yeong-Jun Song, Sang Eun Lee, Young Joon Park
Director for Epidemiological Investigation Analysis, Korea Disease Control and Prevention Agency (KDCA)
Ji-Joo Lee, Eun-Sol Lee, Yeonjung Kim

Gyeongnam Regional Center for Disease Control and Prevention, KDCA

On November 5, 2021, Pfizer Inc. announced a treatment method using Paxlovid (nirmatrelvir + ritonavir) that could reduce

the risk of hospitalization or death for confirmed patients with coronavirus disease 2019 (COVID-19). From February 6 to
April 2, 2022, the incidence of COVID-19 as well as the effects of Paxlovid treatment and COVID-19 vaccine were analyzed in
2,241 patients and workers at five long term care facilities (LTCFs) during the outbreak of the Omicron variant of COVID-19.
Among the patients at LTCFs, the incidence of severe cases was 7.14% for those who did not receive Paxlovid and 3.69% for
patients who did, and the fatality rates were was 5.61% and 3.53%, respectively. There was 51% (adjusted relative risk
[aRR]=0.49; 95% confidence interval [Cl]: 0.24-0.98) reduction in the rate of severe illness or death among patients who
were administered Paxlovid compared with that noted among those who were not administered Paxlovid. In addition, the
condition of 9.84% of patients who were not vaccinated progressed to severe illness, whereas the condition of only 3.27%
of patients who completed the third vaccination progressed to severe illness; the fatality rates were 8.20% and 3.27%,
respectively. Compared with patients who were unvaccinated, those who completed the third vaccination showed 71%
(@RR=0.29; 95% Cl: 0.13-0.64) reduction in the rate of severe illness or death and 65% (aRR=0.35; 95% Cl: 0.15-0.79)
reduction in the risk of death. Among patients at the LTCFs, the rates of severe illness or death and fatality were lower in
the group that was administered Paxlovid than in the non-administered group, and these rates were also lower in the group
that completed the third vaccination than in the unvaccinated group.

As the COVID-19 outbreak continues, the fatality rate has decreased; however, patients of LTCFs are still a high-risk group
for COVID-19. The current countermeasures must first be supplemented through continuous analysis of the effects of
vaccinations and the use of therapeutics at LTCFs and other facilities that are at high risk for severe COVID-19, while

preparing for future outbreaks of COVID-19 and other infectious diseases.

Keywords: Coronavirus disease 2019 (COVID-19), Long term care facilities (LTCFs), Paxlovid, Effects of COVID-19
treatment, Effects of COVID-19 vaccine
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Introduction

In November 2021, Pfizer Inc. announced a treatment
using Paxlovid (nirmatrelvir + ritonavir) that could reduce the
risk of hospitalization or death among confirmed patients with
coronavirus disease 2019 (COVID-19). This treatment comprises
an oral therapeutic agent and was developed to inhibit the action
of the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV2) proteolytic enzyme [1]. Pfizer reported that the risk of
hospitalization or death could be reduced by approximately 89%
with the use of Paxlovid [2].

In the Republic of Korea (ROK), the vaccination rate
increased with the number of confirmed cases of COVID-19,
and as of December 30, 2021, the number of individuals who
completed the second vaccination was 82.7% [3]. However, as
the Omicron variant is highly infectious, the cumulative number
of confirmed cases reached 16,929,564 as of April 15, 2022 [4],
with the mortality per 100,000 reaching 1.05 in the 4th week
of February 2022, 1.74 in the 1st week of March, 2.61 in the
2nd week of March, and 3.79 in the 3rd week of March [5,6].
Therefore, management of the severe illness or death became
necessary using therapeutic agents in the high-risk population. A
previous study suggested the development of a convenient orally
ingestible therapeutic agent along with the COVID-19 vaccine [7].

In the ROK, the use of Paxlovid, an orally ingestible
therapeutic agent, began on January 14, 2022 [8], and the target
subjects of the therapeutic agent expanded from individuals aged
>60 years, immunocompromised individuals, and individuals in
their 50s to include those in their 40s, following the rapid increase
in the number of confirmed cases, as the Omicron variant became
the dominant variant from February 21, 2022 [9]. As of March 3,
2022, the total number of Paxlovid doses used was 25,342, which
included 20,827 doses for individuals under home treatment, 785

for residential treatment centers, and 3,730 for hospitals dedicated
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to infectious diseases [10]. Patients at long term care facilities
(LTCFs) are at high risk of severe illness or death if COVID-19
is confirmed and therefore require a systematic analysis of major
countermeasures, such as constant monitoring of patients as well
as the use of vaccinations and therapeutic agents.

Therefore, this study aimed to identify the incidence of
COVID-19 at five LTCFs that were managing confirmed cases
of COVID-19 during the outbreak of the Omicron variant and
to evaluate the preventive effects of COVID-19 vaccine and
Paxlovid treatment on progression to severe COVID-19 among

patients and workers at these LTCFs.

Method

Analysis was conducted among 2,241 patients and workers
at five LTCFs with confirmed COVID-19 during the Omicron
variant outbreak between February 6 and April 2, 2022. The
number of confirmed cases and deaths was increasing for LTCFs,
and the monitoring period was defined as the duration from the
start of the outbreak until April 2, 2022, while the occurrence
period was 38-52 days. Data were collected directly from each
LTCF. The mean incidence rate in the entire study population was
71.93% (range: 58.6%-86.2%), and among the confirmed cases,
44.73% (range: 26.87%-63.00%) of patients and 0.2% (range:
0%-1.80%) of workers had been administered the therapeutic
agent. Among the administered therapeutic agents, Paxlovid
was used in 86.82% (range: 72.94%-100%), whereas Remdesivir
and Regkirona were used in 13.18% (range: 12.44%-27.06%) of
the subjects. Severe illness or death occurred in a minimum of
2 and a maximum of 19 patients, whereas death occurred in a
minimum of 0 and a maximum of 18 patients. The detailed status

of each LTCEF is listed in Table 1.
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Table 1. Status at five long term care facilities (LTCFs) with COVID—19 clusters (during the Omicron variant outbreak)

Busan Busan Seoul Jeonju Seoul
Category Total ALTCF BLTCF CLTCF D LTCF ELTCF
Total 2,241 348 702 600 248 343
Confirmed cases 1,612 218 476 517 200 201
Incidence rate (%) 71.93 62.64 67.81 86.17 80.65 58.60
Received  Patients 721(44.73) 74(33.94) 255(53.57) 209(40.43) 126(63.00) 54(26.87)
therapeutic
ag;;“ Workers 300.2) 0 0 0 3(1.80)
Type of PAX? 626(86.82) 74(100) 186(72.94) 183(87.56) 126(100) 57(100)
therapeutic
ag;;“ Other® 95(13.18) - 69(27.06) 26(12.44) - -
Severe
illness or 43 19 13 6 2 3
Severity death
Death 38 18 12 6 2 0
Confirmed cases’ February 6 February 6 February 6 February 6 February 17 February 9
occurrence period =April 2 =April 1 =April 1 —April 2 —-March 27 —April 2

@ Paxlovid

® Remdesivir, Regkirona

Results

Among the total 2,241 subjects, 1,612 (71.93%) were
infected, the condition of 43 (2.67%) subjects progressed to
severe illness, and 38 (2.36%) subjects died. Among the total
subjects, female subjects accounted for 68.23%, those aged >75
years accounted for 38.29%, and patients accounted for 51.81%.
The preventive effect of vaccination was the highest (74.92%)
among subjects who completed the third vaccination, followed by
14.37% among subjects who completed the second vaccination
and 8.39% among subjects who only had the first vaccination.
Among the infected subjects, 44.73% were administered the
therapeutic agent, and the use of Paxlovid was the highest among
subjects at 86.82%. The preventive effect of vaccination against
the severe illness or death was the highest among subjects who

completed the third vaccination at 73.82%, followed by 14.33%

www.kdca.go.kr

among subjects who completed the second vaccination and 9.18%
among the unvaccinated subjects (Table 2).

General characteristics were compared according to the
history of the use of therapeutic agents among patients of all
LTCFs. Among subjects who received Paxlovid, 51.36% were
female and 72.87% were aged >75 years; vaccinations were
completed up to the third dose in 59.39% and the second dose
in 21.67%. Followed by 14.77% subjects were unvaccinated.
For other therapeutic agents, 53.68% subjects were male and
65.26% were aged >75 years; vaccinations were completed up
to the second dose in 40.00%, the third dose in 36.84%. 21.05%
subjects were unvaccinated. Among subjects who did not receive
a therapeutic agent, 58.16% were female and 73.98% were aged
>75 years; vaccinations were completed up to the third dose in
61.22% and the second dose in 17.86%. Followed by 15.31%

subjects were unvaccinated (Table 3).

1690



Z7 Az

Among patients, the condition of 3.69% of those who
received Paxlovid and 7.14% of unvaccinated patients progressed
to severe illness; the fatality rate was 3.53% among those who
received Paxlovid and 5.61% among those who used no agents.
A Crude relative risk was estimated using logistic regression
analysis, and sex, age, and vaccination history were adjusted in
the analysis model to compare the preventive effects of Paxlovid
on severe illness or death among those who received Paxlovid
and those who did not receive any treatment. There was 51%

(aRR=0.49; 95% confidence interval [CI]: 0.24-0.98) reduction

Table 2. General characteristics and incidence in subjects

Z .« {153 H|245(2022. 6. 16.)

in the rate of severe illness or death among patients who were
administered Paxlovid compared with that noted among those
who were not administered Paxlovid (Table 4).

Among unvaccinated patients, the condition of 9.84%
subjects progressed to severe illness compared with the condition
of 3.27% subjects who completed the third vaccination; the
fatality rate was 8.20% among the unvaccinated subjects and
3.27% among those who completed the third vaccination. Crude
relative risk was estimated using logistic regression analysis, and

sex, age, and therapeutic agent use history were included in the

Category Total infected Incidence rate (%)
Total % Total %
Total 2,241 100% 1,612 100% 71.93
Sex
Male 712 31.77 563 34.93 79.07
Female 1,529 68.23 1,049 65.07 68.61
Age (years)
{60 726 32.40 448 27.79 61.71
60-74 657 29.32 494 30.65 75.19
=75 858 38.29 670 41.56 78.09
Class
Patients 1,161 51.81 914 51.81 78.73
Workers 1,080 48.19 698 48.19 64.63
Administration of therapeutic agent
Total - - 721 4473 100
Paxlovid - - 626 86.82 100
Regkirona - - 34 4.72 100
Remdesivir - - 61 8.46 100
Preventive effect of vaccination
Unvaccinated 188 8.39 148 9.18 78.72
1 dose 52 2.32 43 2.67 82.69
Total 322 14.37 231 14.33 71.74
2 doses (90 days 135 41.93 105 45.45 77.78
=90 days 187 58.07 126 54.55 67.38
Total 1,679 74.92 1,190 73.82 70.88
3 doses (90 days 924 55.03 476 40.00 51.52
>90 days 755 44,97 714 60.00 94.57
Severity
Severe illness or death - - 43 2.67 100
Death - - 38 2.36 100

www.kdca.go.kr
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analysis model to compare the preventive effects of vaccination reduction in the risk of death (Table 5).

on severe illness or death . Compared with unvaccinated This study examined the incidence of COVID-19 and the

patients, those who completed the third vaccination showed effectiveness of COVID-19 vaccine and Paxlovid treatment

71% (@aRR=0.29; 95% CI: 0.13-0.64) reduction in the rate of against SARS-Cov-2 infection among 2,241 patients and

severe illness or death and 65% (aRR=0.35; 95% CI: 0.15-0.79) workers at five LTCFs during the Omicron variant outbreak

Table 3. General characteristics of all patients at LTCFs according to therapeutic agent used

Category Paxlovid Other? No treatment gg‘ﬁ::vﬁ l:llg.l;)eaa;(tlg\(:,ir&t
Total % Total % Total % P-value P-value
Total (n=914) 623 100 95 100 196 100
Sex 0.359 0.096
Male 303 48.64 51 53.68 82 41.84
Female 320 51.36 44 46.32 114 58.16
Age (years) 0.107 0.182
(60 38 6.10 1 11.58 18 9.18
60-74 131 21.03 22 23.16 33 16.84
>75 454 72.87 62 65.26 145 73.98
Vaccination status {.001 0.606
Unvaccinated 92 1477 20 21.05 30 15.31
1dose 26 417 2 2.11 11 5.61
Total 135 21.67 38 40.00 35 17.86
2doses (90 days 67 49.63 22 57.89 11 27.59
=90 days 68 50.37 16 4211 24 72.41
Total 370 59.39 35 36.84 120 61.22
3doses {90 days 174 47.03 17 48.57 74 61.67
=90 days 196 52.97 18 51.43 46 38.33
Severity
Severe illness or death 23 3.69 6 6.32 14 7.14 0.226 0.042
Death 22 3.53 5 5.26 ik 5.61 0.409 0.409
* Remdesivir, Regkirona
Table 4. Severity depending on Paxlovid use among all patients at LTCFs
Total Severe illness or death Death
Category Crude Adjusted Crude Adjusted
Total Total % relative risk relative risk? Total % relative Risk relative risk?
(95% ClI) (95% Cl) (95% Cl) (95% Cl)
All 819 37 4,52 33 4,03
No treatment 196 14 714 1.00(Ref) 1.00(Ref) 1 5.61 1.00 (Ref) 1.00 (Ref)
adrsiii?r\ggonb 623 23 3.69 (0.22f8.99) (0.2%3.98) 2 3.93 (0.2%5312.29) (0.2%f512.32)

@ Adjusted for sex, age, and history of vaccination
b Paxlovid administered
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Table 5. Severity according to vaccination status among patients at five LTCFs

Total Severe illness or death Death
Category Crude Adjusted Crude Adjusted
Total Total % relative Risk relative risk? Total % relative Risk relative risk?
(95% CI) (95% Cl) (95% ClI) (95% Cl)
Total 819 37 4.52 33 4,03
Unvaccinated 122 12 9.84 1.00(Ref) 1.00(Ref) 10 8.20 1.00(Ref) 1.00(Ref)
0.26 0.29
1dose 37 1 2.70 (0.03-2.03) (0.04-2.33) 0 0.00
0.45 0.46 0.48 0.47
2doses 170 8 A 018114 (0.48-1.19) ! 412 (0.18-1.30) (0.17-1.29)
0.31 0.29 0.38 0.35
3doses 490 16 32 (0.14-067) (0.13-0.64) 16 321 (0.47-0.86) (0.15-0.79)

a Adjusted for sex, age, and therapeutic agent use history

between February 6 and April 2, 2022. Similar to the findings
of previous studies, the effects of the third vaccination as well as
the reduction in the rates of severe illness or death and fatality
following the use of the therapeutic agents were confirmed [1,2].
Among patients at the LTCFs, the rates of severe illness or death
and fatality were lower in the group that was administered with
Paxlovid than in the non-administered group, and these rates
were also lower in the group that completed the third vaccination
than in the unvaccinated group.

In the Paxlovid clinical trial, Pfizer Inc. reported that the
risk of hospitalization or death in patients who received the
treatment was reduced by approximately 89%. When compared
with the results of our study, differences were noted in the
study population and outcome variables, as the clinical trial
was conducted on adult patients with COVID-19 who were not
hospitalized but had a risk of severe illness or death , with a
monitoring period of 28 days for hospitalization and death, and
Paxlovid was administered within 3 or 5 days from the onset of
symptoms [1,2]. We conducted the study with patients of LTCFs
and included all deaths that occurred 28 days after the patients
being confirmed in the analysis, as the COVID-19 outbreak was

ongoing at the time at the LTCFs. Therefore, deaths due to other

www.kdca.go.kr

possible causes were not excluded in our study and we could not
correct for the underlying diseases and conditions at the time of
administration that could have affected mortality, even among
patients at the same LTCF. In addition, there is a difference in
outcome variables, in that our study included severe illness or
death and death. In order to compensate for these limitations,
future studies should expand the monitoring period and study
population in the future.

In the Republic of Korea, BA.2, a subtype of the Omicron
variant, became the dominant variant during the 4th week of
March, 2022 [11], and new variants, such as recombination,
continue to occur. Therefore, risk assessment of the new variant
and rapid analysis of the effects of countermeasures must be
conducted in a timely manner to minimize damage. To achieve
this, the quarantine authorities are periodically analyzing the
incidence of COVID-19 according to period, death, and the
effects of vaccination among domestic LTCFs while identifying
the epidemiologic characteristics and therapeutic effects in cluster
cases. As such, our study has significance as it confirmed the
effects of vaccination and Paxlovid treatment in reducing the rate
of severe illness or death and fatality using the results adjusted

for key factors related to death, such as age and vaccination
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history, at five domestic LTCFs that had similar characteristics,
as a part of the COVID-19 Epidemiological and Pharmaceutical
Intervention evaluation in Long-Term Care Facilities (COV-
EPI evaluation in LTCF). Specifically, under the COV-EPI
evaluation in LTCF, we plan to (1) assess excess deaths using the
status of incidence according to period and death; 2) evaluate
preparedness compared with baseline through survey of facilities,
manpower, and incidence; 3) evaluate risk factors and the effects
of vaccination through in-depth investigations of cluster cases;
and 4) assess the effects of reducing the severity of illness in
patients through assessment of the efficacy of therapeutics. The
Omicron variant has a lower fatality rate but a higher incidence
rate than the Delta variant [12], resulting in a rapid surge of
confirmed cases in addition to the increasing number of severe
cases and deaths. Although the efficacy of vaccination has been
confirmed for the Omicron variant [13], analysis of the effects
of countermeasures at facilities that are vulnerable to infections
must be continued to minimize the damage through intensive
management of high-risk groups.

In addition, as the use of Paxlovid requires sufficient
consideration, Central Disease Control Headquarters is currently
distributing a guide for using COVID-19 treatment methods for
the proper use of therapeutic agents and instructing the medical
staff to check the feasibility of use by identifying the underlying
diseases and concomitant medications through interviews [14].
In the future, adverse events, such as side effects following the
use of the therapeutic agents, should also be examined so that
the results can be used as source data for establishing policies on

quarantine measures.

www.kdca.go.kr
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@ What was previously known?

According to the press release from Central Disease
Control Headquarters on February 21, 2022, the condition of
96.7% of domestic subjects who initially received Paxlovid did
not progress to severe illness and death,

@ What is newly learned?

During the Omicron variant outbreak, the incidence as
well as the effects of vaccination and therapeutic agents
could be specifically evaluated and confirmed at LTCFs with
cluster cases that had similar characteristics. In addition, the
reduction in the rate of severe ilness or death and fatality
was confirmed upon administration of Paxlovid.

@ What are the implications?

By continuously analyzing the effects of key measures,
such as vaccinations and the use of therapeutic agents,
following the outbreaks at LTCFs and facilities with high
risk for COVID—19, the data can be used as reference
for preparing response systems for the resurgence of the
outbreak of COVID—19 and other infectious diseases.

Conlflict of Interest
No potential conflict of interest relevant to this article was

reported.

Correspondence to: Young Joon Park

Director for Epidemiological Investigation Analysis, Korea
Disease Control and Prevention Agency (KDCA)
pahmun@korea.kr, 043-719-7950

Submitted: May 2, 2022; Revised: May 6, 2022; Accepted: May
9,2022

1694



Reference

10.

11

12.

13.

Pfizer. Pfizer’s novel COVID-19 oral antiviral treatment candidate
reduced risk of hospitalization or death by 89% in interim analysis
of phase 2/3 EPIC-HR study. (5 November, 2021). Available from:
https://www.pfizer.com/news/press-release/press-release-detail/
pfizers-novel-covid-19-oral -antiviral-treatment-candidate.
Mabhase, E. Covid-19: Pfizer’s paxlovid is 89% effective in patients
at risk of serious illness, company reports. BMJ 2021;375:n2713
https://doi.org/10.1136/bmj.n2713.

KDCA Press Release (December 30, 2021). Available
from: https://www.kdca.go.kr/upload comm/syview /doc.
html?fn=164083854888600.pdf&rs=/upload comm/docu/0015/.
KDCA Press Release (April 25, 2022). Available from:
https://www.kdca.go.kr/upload comm/syview /doc.
html?tn=165084695104200.hwp&rs=/upload _comm/docu/0015/.
KDCA Press Release (April 4, 2022). Available from: https:/www.
kdca.go.kr/upload comm/syview /doc.html?fn=164904932386500.
hwp&rs=/upload comm/docu/0015/.

Central Accident Response Headquarters and Central Quarantine
Countermeasure Headquarters. Weekly trends in COVID-19
outbreaks. Available from: http://ncov.mohw.go kr.

Wen W, et al. Efficacy and safety of three new oral antiviral
treatment (molnupiravir, fluvoxamine, and Paxlovid) for
COVID-19: a meta-analysis. Annals of Medicine 2022;54(1):516-
523.

. KDCA Press Release (January 14, 2022). Available from:

https://www.kdca.go.kr/upload comm/syview /doc.
html?fn=164213721858200.hwp&rs=/upload comm/docu/0015/.

KDCA Press Release (February 21, 2022). Available
from: https://www.kdca.go.kr/upload comm/syview /doc.
html?tn=164543119869000.hwp&rs=/upload _comm/docu/0015/.

KDCA Press Release (March 4, 2022). Available from:
https://www.kdca.go.kr/upload comm/syview /doc.

html?fn=164637088255600.hwp&rs=/upload _comm/docu/0015/.

. KDCA Press Release (March 28, 2022). Available from:

https://www.kdca.go.kr/upload comm/syview /doc.
html?tn=164851683643000.hwp&rs=/upload comm/docu/0015/.
Hanul Park, et al. A comparative analysis of the incidence and
fatality rates in nursing hospital clusters with confirmed delta and
omicron mutations. Weekly Health and Illness 2022;15(16):1010-
1017 .

Jia Kim, et al. Effectiveness of booster mRNA vaccines against

SARS-CoV-2 infection in elderly population, South Korea, October

Z7 a2 . H|153 M|245(2022. 6. 16.)

2021-January 2022. Clinical Infectious Disease 2022:ciac319.
https://doi.org/10.1093/cid/ciac319.

14. Central Quarantine Countermeasures Headquarters. A guide
for using COVID-19 treatments, Edition 6-1. April 8§, 2022.
Available from: https://www.kdca.go.kr/upload comm/syview/doc.

html?fn=164940956584400.pdf&rs=/upload _comm /docu/0019/.

This article has been translated from the Public Health Weekly
Report (PHWR) Volume 15, Number 19, 2022.

www.kdca.gokr 1695



Z7 a2 . H|153 M|245(2022. 6. 16.)

ARy YEYEAT Do EM 22, 2H0, 0l&E, o712

AKX gerhie@korea kr, 043—719-8270

£ =

HolHzl7EEge 24 UEY £8Y HE0|H, Mammarenavirus £(Genus)ll &6t 57tX12] HIO[Z{AGFEL, RHIt2l|, AW|Of, ORI, F10MLIZ|E
to[4A)7t ol HRlxo[Ch ESH HotH2|7 BRI QeSS AEHOZ Qx| 242 F2 HotH2|7IE-YE diolz{A0 ZYE MX|Fo| 2HlE &
IS0 MESPILE O02E HEZE Sote] LAl ECh S7IX] =W LhARls E0E0] UX| 2oLt U Al X[FEO0| =2 Y=

o
o3| talolMe WaZIe Mi1ZzeMoR Halsln Ut oSS & olsIEILIE 0| tHoiMRt S WAEHHo2A Ot=s
MUAL Candid #1)0] 7H- AREHEIN] OILEE] ARBEIT QUCh Hot27 B0 et ARt X2H= glon EHéil 7t OI20{X[T QUck,
b, Hot27HEEE whtmt 98 uix|s 9 Hl0| ZR5IH, ol MXIEQ} 22 HPHFIele] HES Ishn 93 K| H2sHs S0t

o
22 ol £RIS FASH= WO UAS WRE 4 Urt,

2 ZMO] : HoHZI7ISEE, il

0
o
z
Rl
Hu

%o.ljl.h (n ] 2 7o X AL BE= gloLt sielofdl §2 =7t 7| 2l
_ =
0130| 7ot U0 =L R 7Hs4S X[ 4= SiCE olof,

chotm|2|7 58S (South American Hemorrhagic Fevers, — EOHEIZIEEE0] et =L 24 tHHIS flsh 2ol gt
SAHF)S ZolH2|7t X|H0IA LHlsH= S8 Hio2{A ZHo| Ola2t X[&ZQ1 LA gt ZAL HiAl S |2 | 7HL 18 meto|
ot BN LAY ETY FBOE FMIIK| I LA Hne B0
SICHT. Eotmz7tEEEE Qi3 SUPHOR QX HES F=2
ZgE Fof 2HIZO0|Lt SN FESL HH2E HEHE
SUsHH L5HH, =6z 2oLt ZEE 2HXte| o 31 x|t % |1=!'
HEE Soff dmtkls Al 2EoEQUCH2) HotHz|7tEed
& OfSHE[LIEEEO| 4 1991 OH0l= HEH oF 450742 1. =ojdjz)7 IEad
LlAR7E 20T, OF=3t MElAQI Candid #10] THEE|0f
=7t U™ E2E 19910 =QIE o|=of &M 247t Bo| gotmz|7tE€E Hiol2{As met RAMEEHE HY
EAOLf, A0l eMAl= o{Ts] BE0ET Qo Z2H[of,  7HEe] Y¥ZH(Ambisense) RNAE Z= HIO[ZAR EFE2
Halal H|y|4dat SYO| 4R0= AR Es= AEPHEO| 50~300 nmo|Ct. EESH 0|2 Arenaviridae IHFamily)

|'|_|II
0=
>
i)
~
HT
=
m
=
30
il
:5
H

orc
i=)
=
o
N
M
ﬂlS’E
rlo
Hl
=

Mamarenavirus £(Genus)?l New World Arenavirusof|

www.kdca.gokr 1696



Z7 a2 . H|153 M|245(2022. 6. 16.)

£35tH, FLOLt2|E(Guanarito), £Y(Junin), OFEE(Machupo),  UAMSIHOD 0|F A=3| MEHAI 72 OIS SHX} LiMo] Z25]

Aotz (Chapare), AfH|OKSabia) HIO[2AZE UCKHE 1). OIS2  ZASIRIL

'gotm27te] X|Hol| w2t 2t7| CHE Hiol2iA & oi7i AXIFo Eo/H|otEE Z2 1959 =2|H|0t San Joaquin

OlgH SrStCt S HO[ZAO 2fSt OIZSIEILIEEER Caomys  X|GOA LMSIHON 0|F 40 & HM 23 Hr5 0]
DED QUCt HUHREEE2 19890

musculinus, Calomys laucha, Akodon azarae, Orizomys — &35 ZGAlIZE &
flavescensOl 2lsfl, DFFZ HIO[ZHAO| 2t Z2|H[OIEEEE XS YAZU2H 0|20 2 2002 Al7t LM E0 &1
Calomys callosusOll 2|slf, FOtLIZ|E Hiol2{A0 2et  Uct HlEHSHEE2 ™ MAXS=Z 7K 3Fe| 2HXi7t
Ul R2EEEE Zygodontomys brevicaudadi| sl OiZHEICE,  HAMSIHCH, 0| F0i| 282 Aaid HEe = SQI|UCt

RIIt2|2t AHH[OF HIO[2AE Of7HSH= AXIF0H| CHollAls SAXH7IX|

2Tl HEL Gtk QM| Z4E2 F2 HOMH2I7IEEE oAl 3 QAN S AF

oo o
dgE Fo 2HlE ¥ S MESAL H2E HEE
S2ot0] LiliohA| o AR 7te] ZAE2 SRt MU Sot 21 HotHz|IZtEEEe HE7|= YURo R 3~21Y Afo|2
TEO=E WMst A7t e Ha L 2 ¥ A Zdgs AEEE J)7io] OE AeE YN QUCHE 2). H=7| = 1~5Y
E %l Hf Ck £0t X|&El= FT7|(Prodromal phase)7t LIERACE F727|ofl=
ooz A Hefd, 2=E, AR Y £ U6l
2, HiM 595t St T 7L BY W7IK| HAME, &, SSE0t OfLl2t A,

OtZYEILIEE e F< 19580 Ot2HEILL 2 ESE0| £ BHCZ LIEHLIH UL BIXK(1/3 O[2hoflAM A,

2o A0f0jE|A B8 HTA KAWN XS LMEHOH  2SAE VMG, IR 2T b, WE U S42 T
1980LITHOll= 2S5 X0 EASIE0] i 200~2,00080  AIZEN IFoH B HASE, HEE EB Y SMH Sk
i UUAP SMEICL EB 0P MRRO MAKIE BACE U 253 TISHE FBA USS SHGIN A2SH |

LSt Szt YE0| EXIR Hlrol Bt =2 dEdE T™ED makk, of TAHA Ci7

_|$I_
H0l= Aoz UK QUCt 1993H0I= 24,0008 HEARZE AP Z 0|01 4 UACH KL HREE SH0| U= AXE2

g e E N IH7HAI(HRIF)
Calomys musculinus,
otZ3lE|L} o OtZHIEILY, Calomys laucha,
=i Junin virus Lt =
=g 0| = Akodon azarae,
Orizomys flavescens
: =2|H|0t Bendi
Machupo virus =={Hlor e Calomys callosus
EEI San Joaquin X|<
=3A
=== : =2|H|0} Chapare,
Chapare virus = ot XTO:‘ Uz bt 912
-
WL at H| L= 22t
,_Q;OE:‘ Guanarito virus Portuguesa, Zygodontomys brevicauda
=== .
Barinas X|%
Bzl L
e Sabia virus Dby Mg 2 UAH b} oS
=222

www.kdca.gokr 1697



=7t 7z 2y

T

7 2

el i (Proteinuria) 2 SHEISITY

UAZ(Leukopenia), AT ZIAS

HiUs~AetESEE Sxtel Ao 7|2 &2 57|
(Odynophagia)0| LtEtLt7|= StCt SHH,

O:‘:l_gl'

OlZHE|LIEHY BAlo| B WY 8Y 50| 5=7| WIS

0% [IJ

F0stH X2E ®2 F2 XFE2 I HOKX|L &xte

109%01| A

LIEfHTHE 207t IOk

57| AMZA Z5(Late Neurologic Syndrome, LNS)O|
HotH2|7tE 8Ll XHER AUt oZ 25~35%0|H,
OIZJE|LIESHEO| AR SHX2| 80% HE=7h Rl &l 10~12¢
Atolofl =0l =|A

3= 8~12F 7K XA tHEE 22, VI8, 1= 52

HS0| ZHH=If MESH= A2

Hu
HT
o
ai
2
0
n

O
=E XY, 7INEE St 22 el N

OtL|2h XIS A=A Aok SOl ZITh Al &7

I:I
fir
mn
=
=]
roll

4, AISAL ZICE Z4A}

s BEOE el

o275 8 gH0|HAE TYSEAMZ M4QS o
£351H HAARN QY4 HM= MECHH 453 AlM(Biosafety

« H153 m245(2022. 6. 16.)

HEAoll gt ex| HS0| %

rio
1
Fi

|0
i
r
m
i
+
$9
N
A
=

RT-PCR 2! Real-time RT-PCRz} Z2 STXIZAESZAAIEO0|
FE3 AMEE £ ULt HIO[HANEEES B2 E
SEGHR| 947 WEo| ZAdls Hotd2|7t XM falst=

CIE 222l ZE, QI8 S)ofl et HEXHE Zalsto]

BAE 2Al

Il
e

27 ATt

5, Al

Hot2|7tE2E & OI=HEILIEEE0] thallMEH Si7He=
HHAI0] ZHE O] oS 0| 7hS3SITh 2 Hio[2{AL] of=3at
MEHAIR Candid #1S OF2SIE|LL HEQ} OIS TZSEHATAUS.
Army Medical Research Institute of Infectious Diseases)’t S22
JHESUCE BHAI2 1991E 0| JHE =R M, OtZHAE|LIof AT
ArZ0] S7t=|UC Al HE = Fi 10 S 2 d
et &3 A A7t X&E= A0l SQI=UA2H[3],
O=HIE|LIEE
FYEICH4],

ORI HIO[2{A0] CHEH AL THE S0i| U

HH ST

Z0i| et Candid #12] Ol S 1H= 95.0~981%=

L}, Candid #12]

RS 283 MZE OFE

Z|(Glycoprotein) T2

HiO[24A HHAI0] OtRA RHO|M 0= FT oY &1

i

2ol=
0| I=|ACHB]. FOHf2|E, AtH|Of XHmigi| HEO[2{A0H Cha

o7l 2 SloLt ot=stE O oA #3FE 7| T|=0)

—_ 1=
Hiol2{A Q| Z4E HREE =Qlg 4 QU ot ZE x7|ol= ™ESHH FOtLZ|E Hio[2{ A0 chet offdt EutE LtEtli=
E 2. Hojuj2l7tEEHe| Aas Sx
ety S| 227 F2 34 XEE
ECE o B 15~30%
i Junin virus 6~14 U, IS8, EHEY 3Y (X2 Al
Er=r 1% Dll:ll_r)
1 (o)
=ajH(0p Machupo virus N o e _ e 25%
25101 3~16Y A, 288, AKX 48, 28 By
== Chapare virus 60%
Hi| | =22t L " ol £ O|EE 101 MAl =801 =Ap 0
5% Guanarito virus Z|of 19 S, UFS, 719, 2AL 2¥E S 33%
=22
=F2ES o . _
sl Sabia virus 6~212 4 O8S, 299, 43, 2 50%
==

www.kdca.go.kr

1698



=7t 7z 2y

T

WS SUSIACHB]. £ stt 0149l Hotm2|7HEEE ol thet
wxt 2ol SN UEE= B0 =7] JHEE Sl QUCH of2fet

tl HIO[Z AR} ORI HEO[2{A0 Tt 27}
off chet

BBt 1U7H0) T e

1=
r=
Joi
Mo
nA
2
rr
i

HIO[ZA AL X} BHAITE New world arenavirus 755

CD8+ TMIZ Oflm|E Z(Epitope) =

HAl0] ZZRHEICHT].

6. HH S (Immune serum)

oz Hiol2{Ad SOl Xz HE SFo| 0|E= 1
U2H
HiO[2{A ZH

2 Hio[2A7} 19580 EAE 0% HALH= S

R|=0f| AFSE/ofRAC) 2 Hio|2iA ZEO| 2la=|n
(o]
-

02
0x

S40| 8% D[Rl SXIE tidez ot 70| W= H
2 RKe= Y 2 x2S LR U2 AR AMYE 16.5%2
H|WSHH 11%2] AIYES EUCHS].

XA RS M= 0] XzEe

gLt 88 01y BH0| U=

| E0h= LIEHLEX] §ARUCH

SHf0[2{A0] Chet Chrf Bl FEO0[ Ot=2lE|LtofA ZIRUEo]
mef REE0| HAsH0 Z2u¥ez HATHE HSE & Us

SO KAt HASI = FAMO|CH,

7. o[ AA|: 2HH|2I(Ribavirin)z2} THH|Z|2HH|2
(Favipiravir)

2|22 RNAS| T THelRIR! 722 2At0]=(Nucleoside)
ot Al(Guanosine)2| SAkAI(Analogue)Z HEO[2{A Q| EXIE
Mool 2 CY 7tg RZHZE AEZH EE Hio[ZAY

SN Rz BUE B0 SSAAM Off|LHo[2{AS0f

-

et HolziA KZo| SRISIION, DIFR Hlol2iAd L

—

SRS0IA 2lHHE =S S 2=E At7F 2o EIct

ASA0IM AfH[o} HiO[ZHAN =250 HEEESEO]

A
r9£

Lot 2XtolAl 2lHiH|2 X2E Sof 2=E AtdH=
S0 RACHO) 2HiHIE AL8el RAZo 2= BIES

A2 i S F2 EfotolA| MY

Ol=0ME EHotHz[7tEEE XI2E2= 2[HHH[2IS] AE0]

www.kdca.go.kr

« H153 m245(2022. 6. 16.)

SP7I=|X|= 242 SEHOICY,

OH|I|2HH[= HIO[MAS| RNA S8igA &M AX(KZ 02
RNA HO[Z{ASO| CHSH SHIO[MAKIZE ALZELCEL MEHIYS

set A7 2ol O Hio|2{ARb FLOHLIZ|E HIO|2{A0

T_I'.I_
E
i
Pl
=]
Jor
ro
ﬂ

Chet Hiol2iAa =M Walfsh= 24S L
2 Hio[2{A0] tiet S=aE Zulo|ME: TiH|T2HI=E X2l
JE0IM Tz OF0f Hlsh E2 HES0 J2 HoRA F7HE
2ol= Aol =fel

EHOLO Ciet =

SICH10]. 2Lt mH|m2tH|2 Eot Adl §

8. EI=Z2£ ghil(Monoclonal antibody)

I SHLte] ALl Xz Moz== HEE AV UCh
o=z &35tA7|= Nucleoproteindt GP1
receptor0i CHEH 57H2| THEE AQ| AT Aupyt B0 =Rt
ZlZ SF0M= 02 HiolA0 Chet B3tsS

o, 0] & 379 exl= ORAS 0IE8t

Hol= 57Kel

CEE AL ERlERe

I'

SEASME 02 HolE o2 BUEUC J2iLt OFF
o7t = FIFOM HOMHEIZIESEE B0 0 Ciet HE2E

M| x|z 252 OFR! SRIZ|X| ¢0t JE31=0] UK| BTt

-
o

7ol 7t s0H g +H
ChYsHAl HE =0 &8
HOMH2|7IEZEES] E2 ool
oU=S

72IE zAzkSkE A0 2M0|H FAXIH Y=L HE =

ro

BHAIDF X2 A7} Stelo UX| 2
B3It Hothlz|7tEEE o

FlafiM= oizix|te] &

Soil= JHelNdat By &2 Rolls S 2T oY #2E
Z4-51040F BICE DL HOMHEZI7HEEE2 2Lzt M 24 EH

=2
0E
g

Izl

—

off 25t EHE o Hitg ZeEd

OlAIBIR} 24 A| ZA| Al B 531 chajol

O XIZ0f A0 =L
XA gl0] Hetz=AR

1699



0l

=/| =0l Z7IXIEYERzEEC 2 0180 Y 22| X|=7t

Lesich MEX Bals L5 5 AN A2I| 2Y SO B
U iSE BUIE SlOFBiCt SIKWIXIS 2L AR 9|

T

2t

SO{OF Bik 5t oK 9 RS S5t U 3 FIt IH540

Ol HRIHO) S0 T OfsHiet XXl 2ol WY g XAl

E.“é? HAN =Y HE0|H
’éilﬁﬂ oi7Hsh= CL'#%%’J%“‘%'EE ‘ot 2[7Hofl A
FA Ee AUROE WMSHH YR KGN EASHEO
UCH HotHzFIEEEo ol YoM Hio[HAR
TASEY A OIH Me4HEZoZ HEAL HA=
MECHASE AMBLAANM FZ éf 2 lof Ut £t
o7 EEE2 OIx| ZH Al XIBE0| =Lt

@ MEA LTI LIE2?
Hotm2|7tEEE & Of=FIE|LIZ2 0] CHolAZH ALZfof|
AL20]| 3{7t=l BiAlCandid #1)0] oM E0|MoZ RtE25H=
REH= ot 2l=7| St 2|2 32| HiolAX7E
Xzol MEE & UCH, XM X Wit Hof &5
2= BiAo] A7HE THA ol ‘RAEt EfOIHIZZIX|Ho A =2t
HIAGHQIO Lt SiXfs 2hM HIE 7} Lot

=l
C= AlHIEMO 2 = HiM
340l Wl

—=
o

1 22 il

L2t XS5 A=A SHobd FEIt

Tk

JHEOl 9|5 @ AlHD

o !

ZIE AL EE1E|010F

OII

@ AlAI-I'lg?
HOHH27IEEEe I 7Y H L tHHISE Pl 2E0t

HRIHHA|ol gt ofshet HOMHZIZIEREBL| =2l Ll S

mfof, eAuh X2 A SHL Seoll et XIEHl =

« H153 m245(2022. 6. 16.)

HnEs

—

10.

www.kdca.go.kr

A Mg HolAMESE s XIE. 2022,
Frank MG, Beitscher A, Webb CM, et al.
Hemorrhagic Fevers: A summary for clinicians. Int J Infect Dis 2021
Apr;105:505-515,

Enria DA, Oro JGB. Oldstone M.B.A. Junin virus vaccines.

South American

Arenaviruses II: the molecular pathogenesis of Arenavirus infections.
Berlin, Heidelberg, Springer Berlin Heidelberg2002: 239—261.
Maiztegui JI, McKee KT Jr, Barrera Oro JG, et al. Protective efficacy
of a live attenuated vaccine against Argentine hemorrhagic fever. J
Infect Dis 1998 Feb;177(2):277-83.

Koma T. Huang C. Aronson JF. et al. The ectodomain of
glycoprotein from the candid #1 vaccine strain of Junin virus
rendered Machupo virus partially attenuated in mice lacking IFN—
aB/y receptor. PLoS Negl Trop Dis 2016 Aug 31;10(8):¢00049609,
Golden JW. Beitzel B. Ladner J.T. et al. An attenuated Machupo
virus with a disrupted L—=segment intergenic region protects guinea
pigs against lethal Guanarito virus infection. Sci Rep 2017 Jul
5;7(1):4679.

Kotturi MF, Botten J, Sidney J, et al. A Multivalent and cross—
protective vaccine strategy against arenaviruses associated with
human disease. PLoS Pathogens 2009;5(12) e1000695-e1000695.
Maiztegui J.I. Fernandez N.J. de Damilano A.J. Efficacy of
immune plasma in treatment of Argentine haemorrhagic fever and
association between treatment and a late neurological syndrome,
Lancet 1979 Dec 8;2(8154):1216—7.

Barry M, Russi M, Armstrong L, et al. Brief report: treatment
of a laboratory—acquired Sabia virus infection. N Engl J Med
1995;333(5):294—6.

Gowen BB, Juelich TL, Sefing EJ, et al. Favipiravir (T-705) inhibits
Junin virus infection and reduces mortality in a guinea pig model of
Argentine hemorrhagic fever, PLoS Negl Trop Dis 2013;7(12):e2614.

1700



Z7 a2 . H|153 M|245(2022. 6. 16.)

South American hemorrhagic fevers: characteristics, vaccines, and treatment

Jin Sun No, Myung-Min Choi, Hwajung Yi, Gi-eun Rhie
Division of High-risk Pathogens, Bureau of Infectious Disease Diagnosis Control, Korea Disease Control and Prevention Agency

South American hemorrhagic fevers (SAHF) are, acute febrile hemorrhagic diseases and zoonoses present in South America.
SAHF are caused by 5 Mammarenaviruses (J unin, Chapare, Sabia, Machupo, and Guanarito virus). Transmission to humans
occurs through direct contact with infected rodents and inhalation of the virus in their aerosolized excreta. In spite of the
high fatality rate of SAHF, currently only Junin virus, the etiological agent of Argentine hemorrhagic fever, has a licensed
preventive vaccine (Candid #1) which is made of a live-attenuated Junin virus. There is no commercialized treatments
specific to SAHF, and symptomatic treatments for the SAHF are used. Therefore, it is important and essential to reduce the
opportunity of infection by avoiding contact with infected rodents and by complying with infection prevention and control
procedures while visiting endemic areas.

Keywords: South American hemorrhagic fevers, Vaccines, Treatment

Table 1. Geographic distribution and reservoir of South American hemorrhagic fevers

Hemorrhagic fever Arenavirus Geographic distribution Reservoir (Rodent)

Calomys musculinus,

Argentine Calomys laucha,

Hemorthagic Fever Junin virus Argentina, South America Akodon azarae,
Orizomys flavescens
. Bolivia, Bendi
Machupo virus N enld|, Calomys callosus
Bolivian San Joaquin
Hemorrhagic Fever
Chapare virus Bolivia, Chapare, Caranabi None reported
Venezuelan L Venezuela, Portuguesa .
Hemorthagic Fever Guanarito virus and Barinas state Zygodontomys brevicauda

Brazilian

; Sabia virus Brazil, Sao Paulo None reported
Hemorrhagic Fever

www.kdca.gokr 1701
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Table 2. Clinical presentation of South American hemorrhagic fevers

Hemorrhagic . Incubation - . .
fever Arenavirus period Clinical presentation Mortality rate
Argentine - . . . . 15-30%
Hemorrhagic Fever Junin virus 6-14 days Fever, muscle pain, hemorrhagic manifestation (< 1% with treatment)
Bolivian HEGITZOVITE 3-16 davs Fever, muscle pain, consciousness Disorders, it
Hemorrhagic Fever : y convulsion, hemorrhagic manifestation
Chapare virus 60%
Venezuelan L Muscle pain, pharyngodynia, nausea, o
Hemorrhagic Fever Guanarito virus Up to 19 days diarrhea, hemorrhagic manifestation 33%
Brazili o . . . .
fazian Sabia virus 6-21 days Fever, muscle pain, hemorrhagic manifestation, coma 50%

Hemorrhagic Fever
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Noncommunicable disease statistics

Trend in rate of chewing difficulties, 2011—2020

The rate of Korean adults with chewing difficuliies (= 19 years and over) dropped from 24.1% in 2011 to 15.7% in 2020 (difference of 8.4
percentage points) (Figure 1). In 2020, Older adults were more likely than younger adults to have chewing difficulties, and 35.2% of adults

aged 70 and over had chewing difficulties (Figure 2).

50 r

50
X 0 | a0 |
B 35.2
N
230t £ 30 |
§ g’: 25.4 27.0
k) 8
[ c
S 20 S 2 |
9, [}
° o 13.3
8 10.6
§ 10 01 6
5
o

0 1 1 1 1 1 1 1 1 1 J O ! ! ! ! ! !
19-29 30-39 40-49 50-59 60-69 70+
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Age groups, 2020
Survey year
Figure 1. Rate of chewing difficulties, 2011—2020 Figure 2. Rate of chewing difficulties by age group, 2020

* Rate of chewing difficulties: The percentage of people aged 19 years and over who currently have chewing difficulties due to dentures, gums,
and other oral problems.

% The mean in figure 1 was calculated using the direct standardization method based on a 2005 population projection.

Source: Korea Health Statistics 2020, Korea National Health and Nutrition Examination Survey, http://knhanes.kdca.go.kr/

Reported by: Division of Health and Nutrition Survey and Analysis, Korea Disease Control and Prevention Agency
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Statistics of selected infectious diseases

Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending June 11, 2022 (24th week)*

Unit: No. of cases'

5-year Total no. of cases by year Imported cases
Classification of disease” ng:; : (;32"; weekly of c:u(r:r(()a:rt]t\:;eek
average 2021 2020 2019 el Al (no. of cases)
Category I

Tuberculosis 344 7,788 479 18,335 19,933 23,821 26,433 28,161
Varicella 376 7,614 1,495 20,929 31,430 82,868 96,467 80,092
Measles 0 0 0 0 6 194 15 7
Cholera 0 0 0 0 0 1 2 5
Typhoid fever 1 21 2 61 39 9% 213 128
Paratyphoid fever 4 23 1 29 58 55 47 73
Shigellosis 0 13 2 18 29 151 191 112
EHEC 6 46 9 165 270 146 121 138
Viral hepatitis A 25 1,084 186 6,583 3,989 17,598 2,437 4,419
Pertussis 0 18 6 21 123 496 980 318
Mumps 101 2,932 395 9,708 9,922 15,967 19,237 16,924
Rubella 0 0 0 0 0 8 0 7
Meningococcal disease 0 0 0 2 5 16 14 17
Pneumococcal disease 4 172 9 269 345 526 670 523
Hansen's disease 0 0 0 5 3 4

Scarlet fever 15 206 246 678 2,300 7,562 15,777 22,838
VRSA 0 1 0 2 9 3 0 0
CRE 357 11,336 278 23,311 18,113 15,369 11,954 5,717
Viral hepatitis E 6 235 - 494 191 - - -

Category II

Tetanus 0 8 1 21 30 31 31 34
Viral hepatitis B 9 188 8 453 382 389 392 391
Japanese encephalitis 0 1 0 23 7 34 17 9
Viral hepatitis C 9 3,812 213 10,115 11,849 9,810 10,811 6,396
Malaria 7 55 21 294 385 559 576 515
Legionellosis 5 119 7 383 368 501 305 198
Vibrio vulnificus sepsis 0 2 0 52 70 42 47 46
Murine typhus 5 20 0 9 1 14 16 18
Scrub typhus 18 386 34 5,915 4,479 4,005 6,668 10,528
Leptospirosis 6 42 1 144 114 138 118 103
Brucellosis 0 4 0 4 8 1 5 6
HFRS 4 58 7 310 270 399 433 531
HIV/AIDS 14 315 19 734 818 1,006 989 1,008
CJD 0 8 1 67 64 53 53 36
Dengue fever 0 4 2 3 43 273 159 171
Q fever 0 23 3 46 69 162 163 96
Lyme Borreliosis 0 3 0 8 18 23 23 31
Melioidosis 0 1 0 2 1 8 2 2
Chikungunya fever 0 1 0 0 1 16 3 5
SFTS 2 23 8 172 243 223 259 272
Zika virus infection 0 0 0 0 1 3 3 11

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, VRSA= Vancomycin—resistant Staphylococcus aureus, CRE= Carbapenem-—resistant Enterobacteriaceae,

HFRS= Hemorrhagic fever with renal syndrome, CJD= Creutzfeldt—Jacob Disease, SFTS= Severe fever with thrombocytopenia syndrome,

Cum: Cumulative counts from 1st week to current week in a year,

* The reported data for year 2021, 2022 are provisional but the data from 2017 to 2020 are finalized data,

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

# The reported surveillance data excluded no incidence data such as Ebola virus disease, Marburg Hemorrhagic fever, Lassa fever, Crimean Congo Hemorrhagic
fever, South American Hemorrhagic fever, Rift Valley fever, Smallpox, Plague, Anthrax, Botulism, Tularemia, Newly emerging infectious disease syndrome,
Severe Acute Respiratory Syndrome, Middle East Respiratory Syndrome, Human infection with zoonotic influenza, Novel Influenza, Diphtheria, Poliomyelitis,
Haemophilus influenza type b, Epidemic typhus, Rabies, Yellow fever, West Nile fever and Tick—borne Encephalitis,
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Table 2. Reported cases of infectious diseases by geography, week ending June 11, 2022 (24th week)*

Unit: No. of cases’

Diseases of Category Il

Reporting Tuberculosis Varicella Measles Cholera
area

Current  Cum. 5(_: ;:;'r Current  Cum. 5(_: ;;.r Current  Cum. 5? ;I:;.r Current  Cum. 5(3 :2:1}

week 2022 average’ week 2022 average* week 2022 average* week 2022 average*

Overall 344 7,788 10,824 376 7,614 29,345 0 0 36 0 0 0
Seoul 59 1,275 1,900 51 1,028 3,255 0 0 4 0 0 0
Busan 26 501 727 8 497 1,641 0 0 1 0 0 0
Daegu 17 413 516 28 319 1,536 0 0 2 0 0 0
Incheon 18 398 580 13 399 1,500 0 0 2 0 0 0
Gwangju 6 161 273 23 229 1,078 0 0 0 0 0 0
Daejeon 8 183 249 0 173 764 0 0 5 0 0 0
Ulsan 5 129 217 9 224 795 0 0 0 0 0 0
Sejong 0 23 42 2 99 350 0 0 14 0 0 0
Gyonggi 81 1,730 2,333 125 2,220 8,239 0 0 0 0 0 0
Gangwon 18 355 459 17 188 716 0 0 1 0 0 0
Chungbuk 9 256 335 11 203 826 0 0 0 0 0 0
Chungnam 16 430 521 3 313 1,094 0 0 1 0 0 0
Jeonbuk 26 318 428 8 286 1,217 0 0 1 0 0 0
Jeonnam 23 426 588 16 265 1,160 0 0 2 0 0 0
Gyeongbuk 18 621 793 15 388 1,614 0 0 2 0 0 0
Gyeongnam 12 479 706 42 639 2,773 0 0 1 0 0 0
Jeju 2 90 157 5 144 787 0 0 0 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2021, 2022 are provisional but the data from 2017 to 2020 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group,
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, week ending June 11, 2022 (24th week)*

Unit: No. of cases’

Diseases of Category I

Enterohemorrhagic

Reporting Typhoid fever Paratyphoid fever Shigellosis Escherichia coli
area

Current  Cum. 5('3 ;I:;r Current  Cum. 5('3 ;2;} Current  Cum. 5? ;:;'r Current  Cum. 5? ;I:;.r

week 2022 average’ week 2022 average® week 2022 average* week 2022 average’

Overall 1 21 64 4 23 20 0 13 42 6 46 39
Seoul 0 4 13 0 3 3 0 1 10 1 3 6
Busan 0 3 7 1 5 2 0 2 3 0 5 1
Daegu 0 1 2 0 1 2 0 0 3 0 2 1
Incheon 0 0 4 1 3 1 0 0 3 0 0 1
Gwangju 0 0 1 0 0 0 0 0 1 1 8 5
Daejeon 0 0 2 0 0 0 0 0 1 0 2 1
Ulsan 0 0 2 0 0 0 0 0 1 0 1 1
Sejong 0 0 1 0 0 0 0 0 0 0 0 0
Gyonggi 1 8 14 0 3 5 0 5 8 1 13 5
Gangwon 0 1 2 0 0 0 0 0 1 0 1 2
Chungbuk 0 0 2 1 1 0 0 0 0 0 1 1
Chungnam 0 1 2 0 0 1 0 0 2 0 1 1
Jeonbuk 0 0 1 0 0 1 0 1 1 0 2 1
Jeonnam 0 0 1 0 1 2 0 2 2 1 3 5
Gyeongbuk 0 2 & 0 0 1 0 0 4 2 2 2
Gyeongnam 0 1 5 1 6 1 0 2 1 0 1 2
Jeju 0 0 2 0 0 1 0 0 1 0 1 4

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2021, 2022 are provisional but the data from 2017 to 2020 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group,
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, week ending June 11, 2022 (24th week)*

Unit: No. of cases’

Diseases of Category |l

Reporting Viral hepatitis A Pertussis Mumps Rubella
area

Current  Cum. 5(_: ;:;'r Current  Cum. 5(_: ;;.r Current  Cum. 5? ;I:;.r Current  Cum. 5(3 :2:1}

week 2022 average’ week 2022 average* week 2022 average* week 2022 average*

Overall 25 1,084 3,165 0 18 128 101 2,932 6,906 0 0 0
Seoul 8 216 620 0 0 19 18 374 822 0 0 0
Busan 0 34 62 0 0 6 0 146 396 0 0 0
Daegu 2 27 44 0 2 4 3 114 277 0 0 0
Incheon 0 74 247 0 2 10 3 150 347 0 0 0
Gwangju 0 30 42 0 0 8 2 98 256 0 0 0
Daejeon 0 24 288 0 0 4 0 81 217 0 0 0
Ulsan 0 12 18 0 0 2 4 89 215 0 0 0
Sejong 0 6 42 0 0 3 1 35 42 0 0 0
Gyonggi 8 368 1,046 0 1 22 30 856 1,931 0 0 0
Gangwon 1 29 59 0 1 1 2 98 252 0 0 0
Chungbuk 2 46 155 0 2 4 7 62 183 0 0 0
Chungnam 0 66 241 0 2 3 2 155 299 0 0 0
Jeonbuk 1 58 114 0 0 4 4 104 304 0 0 0
Jeonnam 0 23 55 0 0 10 7 158 291 0 0 0
Gyeongbuk 2 38 57 0 8 10 9 149 358 0 0 0
Gyeongnam 0 21 49 0 5 17 8 217 610 0 0 0
Jeju 1 12 26 0 0 1 1 46 106 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2021, 2022 are provisional but the data from 2017 to 2020 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group,
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, week ending June 11, 2022 (24th week)*

Unit: No. of cases’

Diseases of Category || Diseases of Category I

Reporting Meningococcal disease Scarlet fever Tetanus Viral hepatitis B
area

Current  Cum. 5(_: ;:;'r Current  Cum. 5‘_: ;'J;.r Current  Cum. 5‘_: ;;.r Current  Cum. 5('3 ;‘;‘r

week 2022 average’ week 2022 average* week 2022 average* week 2022 average®

Overall 0 0 6 15 206 5,627 0 8 12 9 188 173
Seoul 0 0 1 5 32 792 0 0 1 2 31 28
Busan 0 0 0 0 14 418 0 1 1 0 5 12
Daegu 0 0 0 1 6 174 0 0 1 0 11 6
Incheon 0 0 1 2 8 269 0 0 0 0 1 1
Gwangju 0 0 0 0 16 252 0 0 1 1 5) 4
Daejeon 0 0 0 1 14 205 0 0 1 0 2 6
Ulsan 0 0 0 0 5 247 0 0 0 1 8 4
Sejong 0 0 0 0 2 32 0 0 0 1 2 1
Gyonggi 0 0 2 5 61 1,623 0 2 1 0 64 47
Gangwon 0 0 1 0 8 91 0 0 0 1 7 5
Chungbuk 0 0 0 0 5 104 0 0 0 1 8 5
Chungnam 0 0 0 1 5 242 0 2 1 0 6 9
Jeonbuk 0 0 0 0 3 206 0 1 1 1 12 6
Jeonnam 0 0 0 0 11 203 0 1 1 0 7 8
Gyeongbuk 0 0 0 0 6 284 0 0 2 0 6 8
Gyeongnam 0 0 1 0 9 410 0 1 1 1 8 1
Jeju 0 0 0 0 1 75 0 0 0 0 0 2

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2021, 2022 are provisional but the data from 2017 to 2020 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group,
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, week ending June 11, 2022 (24th week)*

Unit: No. of cases’

Diseases of Category Ill

Reporting Japanese encephalitis Malaria Legionellosis Vibrio vulnificus sepsis
area

Current  Cum. 5(_: ;:;'r Current  Cum. 5(_: ;:"r Current  Cum. 5? ;I::;r Current  Cum. 5(3 :2:1}

week 2022 average’ week 2022 average* week 2022 average* week 2022 average*

Overall 0 1 0 7 55 112 5 119 137 0 2 1
Seoul 0 1 0 1 7 17 0 22 35 0 1 0
Busan 0 0 0 0 2 1 0 9 7 0 0 0
Daegu 0 0 0 0 1 1 0 7 6 0 0 0
Incheon 0 0 0 2 12 15 0 9 9 0 0 0
Gwangju 0 0 0 0 0 2 0 6 2 0 0 0
Daejeon 0 0 0 0 0 1 0 3 1 0 0 0
Ulsan 0 0 0 0 0 1 0 0 2 0 0 0
Sejong 0 0 0 1 1 0 0 0 0 0 0 0
Gyonggi 0 0 0 3 30 63 0 15 30 0 1 1
Gangwon 0 0 0 0 1 4 1 5 3 0 0 0
Chungbuk 0 0 0 0 0 1 0 1 5 0 0 0
Chungnam 0 0 0 0 0 1 0 2 4 0 0 0
Jeonbuk 0 0 0 0 0 1 0 1 5 0 0 0
Jeonnam 0 0 0 0 1 0 2 14 7 0 0 0
Gyeongbuk 0 0 0 0 0 1 0 4 9 0 0 0
Gyeongnam 0 0 0 0 0 2 0 6 5 0 0 0
Jeju 0 0 0 0 0 1 2 15 7 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2021, 2022 are provisional but the data from 2017 to 2020 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group,
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2, (Continued) Reported cases of infectious diseases by geography, week ending June 11, 2022 (24th week)*

Unit: No. of cases'

Diseases of Category Il

Reporting Murine typhus Scrub typhus Leptospirosis Brucellosis
area

Current  Cum. 5('3 ;I:;r Current  Cum. 5('3 ;2;} Current  Cum. 5('3 ;:;'r Current  Cum. 5? ;I:;.r

week 2022 average’ week 2022 average® week 2022 average* week 2022 average’

Overall 5 20 2 18 386 455 6 42 23 0 4 0
Seoul 0 0 0 0 11 18 0 0 1 0 0 0
Busan 0 0 0 1 15 17 0 1 1 0 0 0
Daegu 0 0 0 1 3 5 1 1 1 0 0 0
Incheon 2 8 1 0 4 7 0 1 1 0 0 0
Gwangju 0 0 0 0 3 10 0 2 1 0 0 0
Daejeon 0 0 0 0 9 9 0 1 1 0 0 0
Ulsan 0 0 0 0 9 9 0 0 0 0 0 0
Sejong 0 0 0 0 1 1 0 1 0 0 0 0
Gyonggi 2 6 0 0 18 32 4 11 4 0 0 0
Gangwon 0 0 0 0 3 6 0 1 1 0 0 0
Chungbuk 0 0 0 0 8 10 1 8 1 0 0 0
Chungnam 0 2 0 0 16 44 0 4 4 0 0 0
Jeonbuk 0 0 0 2 73 58 0 2 2 0 0 0
Jeonnam 0 2 1 9 114 122 0 8 2 0 1 0
Gyeongbuk 0 0 0 1 12 21 0 8 2 0 1 0
Gyeongnam 1 1 0 4 85 78 0 2 1 0 2 0
Jeju 0 1 0 0 2 8 0 1 0 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2021, 2022 are provisional but the data from 2017 to 2020 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group,
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, week ending June 11, 2022 (24th week)*

Unit: No. of cases’

Diseases of Category |l

Hemorrhagic fever

Reporting iRlronaifE marome Creutzfeldt-Jacob Disease Dengue fever Q fever
area

Current  Cum. 5? ;';'r Current  Cum. 5? ;:;'r Current  Cum. ; ;I:;'r Current  Cum. 5? ;I;'r

week 2022 average® week 2022 average® week 2022 average® week 2022 average®

Overall 4 58 104 0 8 27 0 4 40 0 23 48
Seoul 0 1 4 0 2 6 0 2 12 0 1 2
Busan 0 1 2 0 0 2 0 0 3 0 0 1
Daegu 0 3 2 0 1 2 0 0 2 0 0 1
Incheon 0 0 2 0 0 1 0 0 3 0 1 1
Gwangju 0 2 2 0 0 1 0 0 0 0 2 2
Daejeon 0 2 1 0 0 1 0 0 0 0 2 2
Ulsan 0 0 0 0 0 0 0 0 2 0 1 1
Sejong 0 1 0 0 0 0 0 0 0 0 0 0
Gyonggi 1 14 22 0 2 6 0 1 11 0 0 7
Gangwon 0 1 5 0 1 1 0 0 1 0 0 0
Chungbuk 1 3 5 0 0 0 0 0 1 0 3 9
Chungnam 0 3 13 0 0 1 0 0 1 0 6 6
Jeonbuk 0 5 16 0 0 1 0 1 0 0 2 3
Jeonnam 1 16 16 0 0 1 0 0 1 0 1 6
Gyeongbuk 0 4 10 0 1 2 0 0 1 0 1 2
Gyeongnam 1 2 3 0 1 2 0 0 1 0 3 5
Jeju 0 0 1 0 0 0 0 0 1 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2021, 2022 are provisional but the data from 2017 to 2020 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group,
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, week ending June 11, 2022 (24th week)*

Unit: No. of cases’

Diseases of Category Il

Severe fever with thrombocytopenia

Lyme Borreliosis Zika virus infection

Reporting syndrome
area
Current Cum. 5? ;2;} Current Cum. 50 ;:a.r Current Cum. ; ;‘ema.r

week 2022 average’ week 2022 average® week 2022 average’
Overall 0 3 5 2 23 33 0 0 -
Seoul 0 1 3 0 1 1 0 0 =
Busan 0 0 0 0 2 0 0 0 -
Daegu 0 0 0 0 0 1 0 0 -
Incheon 0 0 1 0 0 0 0 0 -
Gwangju 0 0 0 0 2 0 0 0 -
Daejeon 0 0 0 0 1 0 0 0 -
Ulsan 0 0 0 0 1 0 0 0 =
Sejong 0 0 0 0 0 0 0 0 -
Gyonggi 0 1 1 0 1 4 0 0 -
Gangwon 0 0 0 0 1 4 0 0 -
Chungbuk 0 0 0 0 4 0 0 0 -
Chungnam 0 1 0 0 0 5 0 0 -
Jeonbuk 0 0 0 2 2 3 0 0 -
Jeonnam 0 0 0 0 3 2 0 0 -
Gyeongbuk 0 0 0 0 1 6 0 0 -
Gyeongnam 0 0 0 0 1 5 0 0 -
Jeju 0 0 0 0 8 3 0 0 =

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2021, 2022 are provisional but the data from 2017 to 2020 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group,
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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1. Influenza, Republic of Korea, weeks ending June 11, 2022 (24th week)
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Figure 1. Weekly proportion of influenza—like illness per 1,000 outpatients, 2017—2018 to 2021—-2022 flu seasons

2. Hand, Foot and Mouth Disease (HFMD), Republic of Korea, weeks ending June 11, 2022 (24th week)
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Figure 2. Weekly proportion of hand, foot and mouth disease per 1,000 outpatients, 2017—2022
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3. Ophthalmologic infectious disease, Republic of Korea, weeks ending June 11, 2022 (24th week)
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Figure 3. Weekly proportion of epidemic keratoconjunctivitis per 1,000 outpatients
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Figure 4. Weekly proportion of acute hemorrhagic conjunctivitis per 1,000 outpatients
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4. Sexually Transmitted Diseases’, Republic of Korea, weeks ending June 11, 2022 (24th week)

Unit: No. of cases/sentinels

Gonorrhea Chlamydia Genital herpes Condyloma acuminata

Current Cum, 5‘;‘“:;, Current Cum, Sfuzér Current Cum, Sfuzér Current Cum, 5(;‘“:; "
week 2022 ey week 2022 ey week 2022 ey week 2022 ey
average average average average

1.5 4.0 53 1.7 12.3 16.7 3.1 22.3 23.1 1.8 9.8 13.6

. L . Syphilis
Human Papilloma virus infection N -
Primary Secondary Congenital

Current Cum, SEu:la;r Current Cum, SEu:la;r Current Cum, SEu:a;r Current Cum, SEu:ér
week 2022 Gt week 2022 et week 2022 it week 2022 it
average average average average

4.2 42.8 17.9 1.0 2.0 0.8 0.0 2.3 0.8 0.0 1.0 0.4

Cum: Cumulative counts from 1st week to current week in a year
1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum. b—year average is mean value calculated by cumulative counts from 1Ist week to current week for 5 preceding years,

[ Waterborne and foodborne disease outbreaks, Republic of Korea, weeks ending June 11, 2022 (24th week)
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Figure 5. Number of waterborne and foodborne disease outbreaks reported by week, 2021—-2022
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1. Influenza viruses, Republic of Korea, weeks ending June 11, 2022 (24th week)
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Figure 6. Number of specimens positive for influenza by subtype, 2021-2022 flu season
2. Respiratory viruses, Republic of Korea, weeks ending June 11, 2022 (24th week)
2002 Weekly total Detection rate (%)
(week) No. of samples  Detection rate (%) HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
21 123 423 4.1 0.0 0.8 0.0 4.1 30.1 3.3 0.0
22 128 47.7 8.6 0.0 1.6 0.0 9.4 21.9 6.3 0.0
23 117 52.1 5.1 0.0 0.0 0.0 6.8 34.2 6.0 0.0
24 81 50.6 7.4 0.0 0.0 0.0 4.9 29.6 8.6 0.0
Cum.* 449 47.9 6.2 0.0 0.7 0.0 6.5 28.7 5.8 0.0
2021 Cum.” 4,619 65.1 6.8 12.9 1.9 0.0 0.3 34.1 9.2 0.0

— HAdV : human Adenovirus, HPIV : human Parainfluenza virus, HRSV : human Respiratory syncytial virus, IFV : Influenza virus,
HCoV : human Coronavirus, HRV : human Rhinovirus, HBoV : human Bocavirus, HMPV : human Metapneumovirus

% Cum, : the rate of detected cases between May 15, 2022 — June 11, 2022 (Average No. of detected cases is 112 last 4 weeks)

V 2021 Cum, : the rate of detected cases between December 27, 2020 — December 25, 2021
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® Acute gastroenteritis—causing viruses and bacteria, Republic of Korea, weeks ending June 4, 2022 (23rd week)

¢ Acute gastroenteritis—causing viruses

2022 20 68 26 (38.2) 1 (1.5) 4(5.9) 2(2.9) 0 (0.0) 33 (48.5)
21 107 47 (43.9) 5 (4.7) 10 (9.3) 1(0.9) 1(0.9) 64 (59.8)
22 104 51 (49.0) 2(1.9) 10 (9.6) 3(2.9) 0 (0.0) 66 (63.5)

* The samples were collected from children <5 years of sporadic acute gastroenteritis in Korea,

¢ Acute gastroenteritis—causing bacteria

4 6 0 0] 0 9 9 10 3 4
202220 240 (1.7) (2.5) 0.0) (0.0) (0.0) (3.8 (3.8) 4.2) (13 (7
21 286 3 9 0 0 0 6 3 7 2 30
(1.0) 3.1) (0.0) (0.0) 0.0) (2.1) (1.0) (2.4) 0.7) (10.5)

2 3 0 0 0 9 5 6 3 29
2 2 0.9) (1.3) (0.0) (0.0) 0.0) (3.8) @.1) 2.6) (1.3) (12.3)

* Bacterial Pathogens: Salmonella spp., E, coli (EHEC, ETEC, EPEC, EIEC), Shigella spp., Vibrio parahaemolyticus, Vibrio cholerae, Campylobacter spp., Clostridium
perfringens, Staphylococcus aureus, Bacillus cereus, Listeria monocytogenes, Yersinia enterocolitica,
* Hospital participating in Laboratory surveillance in 2022 (69 hospitals)
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[ Enterovirus, Republic of Korea, weeks ending June 4, 2022 (23rd week)

¢ Aseptic meningitis

_AL == -

1 5 9 13 17 21 25 29 33 37 41 45 49 53
week

== 2022 Enterovirus detection cases —— 2021 Enterovirus detection cases —=— 2020 Enterovirus detection cases

Figure 7. Detection case of enterovirus in aseptic meningitis patients from 2020 to 2022

¢ HFMD and Herpangina

90 7

0 ’wﬁ.ﬁ%
1 3 9 13 17 21 25 29 33 37 41 45 49 53
week

2022 = 2021 = 2020

Figure 8. Detection case of enterovirus in HFMD and herpangina patients from 2020 to 2022

4 HFMD with Complications

No. of cases
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week

—e— 2022 — 2021 — 2020

Figure 9. Detection case of enterovirus in HFMD with complications patients from 2020 to 2022
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@ Vector surveillance / malaria vector mosquitoes, Republic of Korea, week ending June 4, 2022 (23rd week)
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Figure 10. The weekly incidences of malaria vector mosquitoes in 2022

@ Vector surveillance/Japanese encephalitis vector mosquitoes, Republic of Korea, week ending June 11, 2022
(24th week)
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Figure 11. The weekly incidences of Japanese encephalitis vector mosquitoes in 2022
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About PHWR Disease Surveillance Statistics

The Public Health Weekly Report (PHWR) Disease Surveillance Statistics is prepared by the Korea Disease Control and Prevention Agency (KDCA). These
provisional surveillance data on the reported occurrence of national notifiable diseases and conditions are compiled through population-based or sentinel-
based surveillance systems and published weekly, except for data on infrequent or recently-designated diseases. These surveillance statistics are informative for
analyzing infectious disease or condition numbers and trends. However, the completeness of data might be influenced by some factors such as a date of
symptom or disease onset, diagnosis, laboratory result, reporting of a case to a jurisdiction, or notification to Korea Disease Control and Prevention Agency. The

official and final disease statistics are published in infectious disease surveillance yearbook annually.

Using and Interpreting These Data in Tables

+ Current Week — The number of cases under current week denotes cases who have been reported to KDCA at the central level via corresponding jurisdictions
(health centers, and health departments) during that week and accepted/approved by surveillance staff.

+ Cum. 2022 - For the current year, it denotes the cumulative (Cum) year-to-date provisional counts for the specified condition.

« 5-year weekly average — The 5-year weekly average is calculated by summing, for the 5 proceeding years, the provisional incidence counts for the current week, the

two weeks preceding the current week, and the two weeks following the current week. The total sum of cases is then divided by 25 weeks. It gives help to discem the
statistical aberration of the specified disease incidence by comparing difference between counts under current week and 5-year weekly average.

Forexample,
* 5-year weekly average for current week= (X1 + X2 + ... + X25) /25
10 11 | 12 | 13 14
week

2021 X1 X2 X3 X4 X5
2020 X6 X7 X8 X9 X10
2019 X11 X12 X13 X14 X15
2018 X16 X17 X18 X19 X20
2017 X21 X22 X23 X24 X25

+ Cum. 5-year average — Mean value calculated by cumulative counts from 1% week to current week for 5 preceding years. It gives help to understand the

increasing or decreasing pattern of the specific disease incidence by comparing difference between cum. 2022 and cum. 5-year average.

Contact Us

Questions or comments about the PHWR Disease Surveillance Statistics can be sent to phwrcdc@korea.kr or to the following:

Mail:
Division of Climate Change and Health Protection Korea Disease Control and Prevention Agency (KDCA)
187 Osongsaengmyeong 2-ro, Osong-eup, Heungdeok-gu, Cheongju-si, Chungcheongbuk-do, Korea, 28160
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