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COVID-19 Special Report

Omicron (B.1.1.529) variant outbreak status and monitoring response plan

II-Hwan Kim, Ae Kyung Park, Heui Man Kim, Nam Joo Lee, Jeong-Ah Kim, Chae young Lee, Hyuk Jin Lee, Jee Eun Rhee,
Eun-Jin Kim

Laboratory Analysis Team, Laboratory Diagnosis Task Force, Central Disease Control Headquarters, Korea Disease Control and
Prevention Agency (KDCA)

On November 26, 2021, World Health Organization (WHO) held an emergency meeting of the Technical Advisory Group on Virus
Evolution to evaluate the B.1.1.529 strain of the coronavirus disease 2019 (COVID-19) variant virus, name it “Omicron”, and classify it
as a variant of concern (VOC) [1,2].

The Omicron variant was first reported to WHO from South Africa in 2021, where the average numbers of confirmed cases in the
first and second weeks of November were approximately 270 but increased rapidly for several weeks thereafter, with 1,275 cases on
November 24, and 2,465 on November 25, when Omicron was confirmed [3]. The variant was first identified in a specimen collected
on November 9, in South Africa [1]. Until November 30, the proportion of cases attributed to the Omicron variant in South Africa based
on the genetic information registered in the Global Initiative on Sharing All Influenza Data, a database for sharing genetic information
on COVID-19, increased by 50.1% in 1 week compared with the Delta variant that showed an increase of 48.6% in 7 weeks; thus,
the estimated transmission rate of the Omicron variant was faster than that of the Delta variant [4]. As of November 30, 203 cases of
Omicron have been confirmed in 18 countries, including South Africa, Botswana, the Netherlands, Hong Kong, Portugal, the United
Kingdom, and Australia, and the variant is spreading worldwide.

The Omicron variant is a GR type, B.1.1.529 strain and has more mutations than the existing variants. In particular, approximately
32 amino acid mutations have been identified in the spike (S) protein [1], with 15 mutations in the receptor-binding domain (RBD). The
Omicron variant has more mutations in RBD than other variants sush one in the Alpha, three in the Beta, three in the Gamma, and two
in the Delta variants. Thus, the S protein mutations are more likely to change the protein structure and antigenicity than the existing
variants. K417N, T478K, E484A, N501Y, and D614G mutations were identified at the same positions as the major mutation sites identified
in the Alpha, Beta, Gamma, and Delta variants, leading to the possibility of increased transmission and immune evasion (Figure 1).

Because of the numerous amino acid mutations in the Omicron variant, full genomic analysis or targeted genomic analysis
targeting the S protein is needed to confirm the variant. However, sequencing analysis is possible only if sufficient virus is present in the
sample. Apart from this, the polymerase chain reaction (PCR) diagnostic reagent currently in use to determine COVID-19 has shown
no significant challenges in the diagnosis of COVID-19 [6]. However, diagnostic reagents targeting the S gene, which are mainly used
in foreign countries, may not detect the Omicron or the Alpha variants because of the mutation (A69-70) in the S gene regions. In the
Republic of Korea (ROK), diagnostic reagents used in most PCR tests that detect RARp, E, and N have no problems in detecting both
the Alpha and Omicron variants. In foreign countries, as the S gene of the Omicron variant cannot be detected, it is used as a screening

marker to suspect Omicron before genome analysis, as in the case with the Alpha variant.
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Figure 1. The mutation site of spike (S) protein in the Omicron (B.1.1.529) variant

* RBD: Receptor binding domain

Although no scientific characteristic analysis has yet been reported regarding the Omicron variant, based on the outbreak pattern
and viral genetic characteristics in South Africa, the WHO estimates that Omicron will increase the risk of re-infection and the rate
of transmission compared with other VOC [1]. The European Center for Disease Control and Prevention also found that the Omicron
variant shows similar severity to other variants but has higher transmission and immunity evasion potential than the Delta variant and is
more likely to become widespread [5]. Accordingly, the Korea Centers for Disease Control and Prevention (KDCA) classified Omicron
as a major VOC and is strengthening its monitoring.

Since the first confirmed case of COVID-19 in ROK on January 20, 2020, the KDCA has continuously conducted genetic
monitoring to identify genetic mutations in COVID-19 that can cause changes in diagnosis or pathogenicity and used this information
to develop preventive measures. From December 2020, when the Alpha variant that occurred in the UK was first confirmed in ROK,
genetic analysis capabilities were continuously expanded to analyze approximately 9.8% of confirmed cases in February 2021; from
June to October, the monthly analysis rate has been maintained at above 20%. From January to October 2021, the overall analysis rate
was 22.8%, of which 21.9% were domestic infections and 48.7% were overseas inflow cases. Since January 2021, Africa has been
designated as a high-risk country capable of introducing new variants, and full variant analysis has been conducted on sufficient virus
samples to allow the genomic analysis of patients with confirmed cases arriving from Africa.

As WHO designated the Omicron as VOC, countries worldwide have also evaluated the risk of Omicron to be not lower than
that of other variants such as Delta. In addition, as the Omicron variant is spreading rapidly worldwide, there is a high possibility that
it will be introduced in ROK from countries besides Africa. Therefore, the KDCA is expanding genetic monitoring for all confirmed
patients who have arrived from abroad to closely monitor the inflow of the Omicron variant. In addition, to develop Omicron-specific
variant PCR tests for effective variant detection, we have formed a variant analysis reagent development support task force, a public-
private partnership, to share technical advice and reference materials to support the rapid development of variant PCR analyses. The
plan is to ensure that the analytical reagent developed through efficacy evaluation can be used accurately in the field. In addition, the

characterization of the Omicron variant will be continued through laboratory-level, clinical, and epidemiological analyses.
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Vaccination and consequential severity and case fatality rate of COVID-19 confirmed
inpatients in outbreaks at nursing hospital from September to October 2021, in
Gyeonggi Province, the Republic of Korea

Jeonghyeon Oh, Kunhee Park
Gyeonggi Infectious Disease Control Center, Gyeonggi Provincial Government

In the aftermath of the fourth wave of the Coronavirus disease 2019 (COVID-19) in 2021, the number of confirmed cases
drastically increased, and nursing hospital outbreaks continued to occur. In Gyeonggi-province, out of the 37 2021 COVID-19
outbreaks in nursing hospitals, the majority, 28 outbreaks, took place since September. The aim of this paper was to report
on the correlation between COVID-19 vaccination status and case severity in five nursing hospital COVID-19 outbreaks.
Among the 120 confirmed inpatients from five nursing hospitals outbreaks that occurred between September to October
2021, the case fatality rate per group was as follows: 40 percent for the unvaccinated, 30 percent for the partially
vaccinated and 11.8 percent for the fully vaccinated.

As for the severity of symptoms, the percentages of patients with moderate and severe symptoms were higher among the
partially vaccinated and unvaccinated compared to the fully vaccinated group.

There was a statistically significant difference in the number of COVID-19 related deaths between the fully vaccinated and
the partially vaccinated/unvaccinated groups. Also the partially vaccinated/unvaccinated group had 4.5 times higher odds of
death than the fully vaccinated group.

Although the individual characteristics and underlying health conditions of the confirmed inpatients were not reflected, the
analysis results showed statistically significant differences in the severity and case fatality rate depending on the
vaccination status. This emphasized the importance of vaccination and risk communication for the elderly at high-risk
facilities. Additionally, this report recommended that to prevent the spread of COVID-19 and provide policy insights for
improving infectious disease control measures at high-risk facilities, further studies factoring in spatiotemporal variables be
conducted.

Keywords: Coronavirus disease 2019, Nursing Hospital, Vaccination, Severity, Case fatality
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Table 1. General characteristics of 120 confirmed inpatients across five COVID—19 nursing hospital outbreaks

Variable Number of patients Rate (%)
Male 50 a7
Sex
Female 70 58.3
40-49 1 0.8
50-59 4 3
60-69 14 1.7
Age group
70-79 32 26.7
80-89 52 43.3
=90 17 14.2
Average Age (SD) 79.5(10.1)
Symptomatic 55 45.8
Symptom
Asymptomatic 65 54.2
Average days from symptom onset to confirmation 1.8
Fully vaccinated® 85 70.8
Vaccination Partially vaccinated 10 8.3
status
Unvaccinated 25 20.8
Average days from complete vaccination to confirmation 109.2
Mild 47 48.5
Severity
(n=97) Moderate 42 43.3
Severe 8 8.2
Death 23 19.2
Death
Survival 97 80.8

2 15 days from the last vaccination

Table 2. Case fatality rate of confirmed inpatients by sex and age group

Variable Dead Confirmed Case fatality rate
Male 10 50 20.0
Sex

Female 13 70 18.6

40-49 0 1 0.0

50-59 1 4 25.0

60-69 2 14 14.3

Age group

70-79 08 32 25.0

80-89 9 52 17.3

=90 3 17 17.6
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Table 3. Distribution of COVID—19 vaccine type and completion status of confirmed inpatients

1sl 2nd
Type
Frequency Rate(%) Frequency Rate(%)
AstraZeneca 79 92.9 79 92.9
Fully vaccinated
Pfizer 6 71 6 71
AstraZeneca 10 100 5 100
Partially vaccinated
Pfizer 0 0 0 0
100%
90%
80%
70% 60.0%
70.0%
60%
50%
40%
30%
20%
10%
0%
Fully vaccinated Partially vaccinated Unvaccinated
mDead = recovered
Figure 1. Case fatality rate of confirmed inpatients by COVID—19 vaccination status
Table 4. Severity of confirmed inpatients by COVID—19 vaccination status
Fully vaccinated Partially - Unvaccinated
Mild Moderate Severe Dead Mild Moderate Severe Dead
Frequency 43 27 5 10 4 15 3 13
(Rate) (50.6) (31.8) (5.9) (11.8) (11.4) (42.9) (8.6) (37.1)

Mild: cases with 14 = length of stay
Moderate: cases with 15 < length of stay and not subject to severe treatment history

Severe: cases with at least one record of ECMO, CRRT, High Flow in treatment history
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Table 5. Distribution of death outcome of confirmed inpatients by COVID—19 vaccination status

Fully vaccinated 75 88.2 10 1.8

10.31 0.006™
Partially/Unvaccinated 22 62.9 13 371

Table 6. Average length of stay for COVID—19 treatment of confirmed inpatients by COVID—19 vaccination status

Length of stay 15.4+6.4 19.5+5.6 1217.5 <001

Table 7. Average length of stay for COVID—19 treatment of confirmed inpatients by COVID—19 vaccination status and
symptom severity

Length of stay 11.5 20.2 22.4 12.0 19.9 2.3
(days) (Min 2, Max 37) (Min 10, Max 32)

Table 8. Logistic regression of dependent variable of COVID—19 related deaths of confirmed inpatients

Age 1.00 0.03 -0.18 0.00~8.46 0.423
Sex (Male) 0.90 0.52 -0.21 0.95~1.05 0.835
Vaccination Status (Fully Vaccinated) 4.45 0.49 3.07 1.73~11.82 0.002**

AIC=115.65, Nagelkerke R?=.123
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<=50days

=90days

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

EMild ™ Moderate ®Severe ® Death

Figure 2. Proportion of symptom severity of confirmed inpatients by number of days between COVID—19 vaccination
completion and COVID—19 diagnosis

Table 9. Distribution of test positivity of each inpatient nursing hospital by COVID—19 vaccination status

Total Fully vaccinated Partially/Unvaccinated
- . Frequency . . Frequency - . Frequency
Positive ~ Negative (Rate) Positive Negative (Rate) Positive Negative (Rate)
Nursing Hosoital A 58 2 60 8 1 4 16 1 17
g osp (96.7) (3.3) (100.0) (97.7) (2.3) (100.0) (94.1) (5.9) (100.0)
Nursing Hosoital B 18 92 110 10 47 57 8 45 53
g riosp (16.4) (83.6) (100.0) (17.5) (82.5) (100.0) (15.1) (84.9) (100.0)
Nursing Hosoital G 7 137 144 3 9 101 4 39 43
g rosp (4.9) (95.1) (100.0) (3.0) (97.0) (100.0) (9.3) (90.7) (100.0)
Nursing Hospital D 7 g 1 L & E : b :
g rosp (36.8) (63.2) (100.0) (7.7) (92.3) (100.0) (100.0) 0.0) (100.0)
Totalr 90 243 333 56 158 214 34 85 119
(27.0) (73.0) (100.0) (26.2) (73.8) (100.0) (28.6) (71.4) (100.0)

a One cluster was excluded due to lack of information on total inpatients” vaccination status
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New cases of leprosy over the past 10 years

Park soojin, Park eonjoo, Kim sujin
Division of HIV/AIDS Prevention and Control, Korea Disease Control and Prevention Agency, KDCA

Leprosy, also known as Hansen's disease is chronic granulomatous disease caused by Mycobacterium leprae. Leprosy is the
oldest infectious disease in human history that mainly affects the skin and nerves. It is presumed to be transmitted via
droplets or skin contact. However, the exact mode of transmission remains unknown. The average incubation periodis 2to 5
years but can also take as long as 20 years or more.

This study analyzed 45 leprosy patients reported to the Korea Centers for Disease Control and Prevention (KCDC) between
2012 and 2021. There were 27 Koreans (60%) and 18 foreigners (40%). Of the 27 Koreans, 23 (85.2%) were in their 60years
of age or older, and 18 foreigners were in their 20s and 30s. At the time of discovery, patients were afflicted with skin
disease and nerve disease and 42 patients’ degree of disability was below gradel (G1D) which means early detection. Only
one case’s infection route was clearly identified as a, third-generation infliction of leprosy.

In the past 10 years, less than 5 new cases were detected per year. The ratio of Koreans to foreigners is 6:4, which accounts
for a higher proportion of foreign patients compared to other infectious diseases. Therefore, the Republic of Korea should
conduct customized policies such as improving the diagnostic competency by cooperating with the private sector,
strengthening global awareness, and expanding free dermatology examinations.

Keywords: Hansen's disease, Leprosy, New cases, Skin Disease
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====People with Hansen's disease ====New cases of leprosy
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Figure 1. Number of annual cases of Hansen’s disease and the annual state of new cases of leprosy, 1953—2020
Source : Korea Hansen Welfare Association Laboratory
Table 1. Number of annual leprosy cases reported in the Republic of Korea, 2012—-2021
Category Total 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
45 5 7 6 2 4 3 6 4 3 5
Korean No. 27 & 4 5 2 2 2 6 0 1 2
(%) (60.0) (60.0) (57.1) (83.9) (100.0) (50.0) (66.7) (100.0) (0.0) (33.9) (40.0)
Foreianer No. 18 2 3 1 0 2 1 0 4 2 3
g (%) (40.0) (40.0) (42.9) (16.7) (0.0) (50.0) (33.3) (0.0) (100.0) (66.7) (60.0)
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Figure 2. Number of annual leprosy cases reported by gender in the Republic of Korea, 2012—2021
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Figure 3. Number of annual leprosy cases reported by age in the Republic of Korea, 2012—2021

Table 2. The World Health Organization(WHO) classification of leprosy

Classification Zone of the spectrum
Ridley & Joplin m BT BB BL L
y ping (Tuberculoid) (Borderline tuberculoid) (Borderline borderline) | (Borderline lepromatous) (Lepromatous)
WHO PB: Paucibacillary type(Bl = 0) MB: Mutibacillary type(Bl = 1+)
SLPB
= MB PB vVt L PNT
= (Mutibacillary type) (Paucibacillary type) (Single Iemg;g;:tucnbamllary (Pure neural type)
—_ 6 or more symmetrical 2 to 5 asymmetrical lesions
Lesions . ) . . . One None
lesions with loss of sensation with clear loss of sensation
Nerve Damage? Multiple One None Usually One
Skin Smear Test Positive Negative Negative Negtive

" Lesions : Macules, Infiltrations, Papules, Nodules

2 Nerve Damage : Muscle weakness or numbness related to damaged nerve
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Figure 4. Number of annual leprosy cases reported by microbiological classification in the Republic of Korea, 2012—2021

Table 3. Clinical manifestations of leprosy patients, 2012~2021

Signs and Symptoms* Patients, No(%) Signs and Symptoms* Patients, No(%)
paralysis 14(26.9) numbness 1(1.9)
tuber 7(13.5) rash 1(1.9)
spot 7(13.5) wrist papules 1(1.9)
speckle 47.7) hand, face swelling 1(1.9)
erythema 47.7) ‘ neuralgia 1(1.9)
red spot 3(5.8) desrease in perception 1(1.9)
water blister 2(3.8) ‘ ooze 1(1.9)
loss of sensation 1(1.9) skin lesions 1(1.9)
paresthesia 1(1.9) ‘ skin disease 1(1.9)

* Duplicate responses

Table 4. The World Health Organization(WHO) degree of disability by labor ability

| A person has leprosy symtoms, but labor ability is normal
I A person has some functional impairment in limbs, but no significant difficulties with light labor

A person has a lot of difficulties in lab or ability due to functional impairment of limbs or other disabilities, but has about half the normal

]
labor force

v A person has lost the ability to function, but can normally move around without the help of others

A person is unable to move without the help of others due to severe physical disability
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Table 5. World Health Organization degree of disability by symptoms

Degree of Disability

Hand Foot Eyes
Grade laryngeal
Characteristics Left | Right Characteristics Left | Right Characteristics Left | Right involvement
0) (X
Gradel Numbness Numbness Conjunctivitis ©) ()
Ulce Trophic ulce Lagophthalmos
' rophic uicer gop m nasal bridge
Claw hand Claw foot Iritis or Keratitis C(())Ilap;e
Grade? aw han Iritis or Keratitis © X
Foot drop
Grade? Mild Osteolysis Mild Osteolysis d'\i/lsllt:r\gzzgg
facial paralysis
Staphyloptosia ' Severe visual (0) (X)
i i Stiffen disturbance
Grades Joint stiffness
Severe Severe Blindness
Osteolysis Osteolysis Degree of
Disability?
Highest degree of disability
Total Degree of Disability = (Sum of Highest degree of disability) + 6
40
30
26 32
30
S 20 -
= 16 3
€ 2 20
k3 £
* 10 &
10
6
3 4
1 2
0 (]
Gradel Grade2 Grade3 Gradel Grade2 Grade3 Grade4d Grade5

A. Degree of disability

B. Degree of disability by symptoms

Figure 5. Degree of disabiliry of leprosy patients, 2012~2021
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Figure 6. Presumed infection routes of leprosy patients, 2012~2021
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Noncommunicable disease statistics

Trends in the proportion of consuming more than 500g of vegetables and fruits
per day, 2011—-2020

The proportion of consuming more than 500g of vegetables and fruits per day (age standardization) among those aged 6 and over
decreased by about 10%p from 36.5% in 2011 to 26.2% in 2020 (Figure 1). As of 2020, the proportion for women was lower than men,

and the proportions among those aged 629 years were lower than other age groups (Figure 2),

(%) %
0 o
= =Total ewMen«=\Women = Men B Women
45.5
45 43.8
0 - % 38.9
35
32.7 32.9
30 -
30 27.9
5
2 r 20
16.4
15 14.2
13.014,0
i 10.1
10 o | 7o
5 -
0 1 1 1 1 1 1 1 1 1 J o
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 611 1218 1929 3049 5064 65+
Survey year Age (year)
Figure 1. Trends in the proportion of consuming more than 500g of Figure 2. Proportion of consuming more than
vegetables and fruits per day, 2011-2020 5009 of vegetables and fruits per

day by age and sex, 2020

* Proportion of consuming more than 500g of vegetables and fruits per day: proportion of the population aged 6 and over eating more than 500g of vegetables
and fruits per day
" The mean in Figure 1 was calculated using age— and sex—specific structures of the estimated population in the 2005 Korea Census.

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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