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Omicron Subvariants (BQ.1, BQ.1.1, etc.) Outbreak Status

lI-Hwan Kim, Ae Kyung Park, Jin Sun No, Hyeokdin Lee, Jeong—Ah Kim,
Chae young Lee, Yu Jeong Ahn, Jee Eun Rhee, Eun—Jin Kim*

Division of Emerging Infectious Diseases, Bureau of Infectious Disease Diagnosis Control,
Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

Due to the prolonged the Coronavirus disease 2019 pandemic, various variants of SARS-COV-2 have been continuously
emerging. The omicron variants, which first appeared in November 2021, have rapidly spread across the world. Although
omicron BA.5 remains dominant as of October 31st, 2022, multiple omicron subvariants have been reported worldwide.
Specifically, the proportion of patients infected with BA.5 subvariants including BQ.1, BQ.1.1, BE.7, and recombinant variant
XBB, has been increasing. Although there have been no reports on the severity of infection for each variant, they are being
detected faster and exhibit increased rate of immune invasion. Hence, it is possible that some of these variants become
dominant worldwide in the future. Therefore, the Korea Disease Control and Prevention Agency should actively monitor the

overseas trends of the omicron variants and continue strict surveillance of overseas entry cases, domestic cases, and emergence

of variants.

Key words: SARS-CoV-2; COVID-19; SARS-CoV-2 variant; SARS-CoV-2 omicron variant

*Corresponding author: Eun-Jin Kim, Tel: +82-43-719-8140, E-mail: ekim@korea.kr

Due to the prolonged the Coronavirus disease 2019
(COVID-19) pandemic, a wide range of SARS-COV-2 vari-
ants has emerged. The World Health Organization (WHO)
has classified these virus variants into variants of concern
(VOC), variants of interest, and variants under monitoring,
according to the risk to public health. The prevalence of each
virus variant and their effects on public health are regularly as-
sessed and monitored [1]. In December 2020, alpha and beta
variants were noted as VOC, followed by gamma variant in
January 2021, delta variant in May 2021, and omicron variant

in November 2021. In November 2022, the WHO announced

www.phwr.org Vol 15, No 49, 2022

only omicron as the currently circulating VOC and classified
alpha, beta, gamma, and delta variants as previously circulating
VOC.

Omicron is a variant of SARS-COV-2 currently dominant
worldwide, accounting for over 98% of the viruses shared by
the Global Initiative on Sharing All Influenza Data (GISAID)
[1,2]. Hence, to monitor the risk to public health that can be
caused by a variety of omicron subvariants, WHO added a new
category of “omicron subvariants under monitoring” and has
since been monitoring these variants [1]. As of October 12,

2022, these omicron subvariants under monitoring include

2921
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BA.5, with Spike (S) gene mutations of R346X, K444X, or
N460X. These BA.5 variants include BE.7, with additional
R345T mutations; BQ.1, with additional K444 T and N440K
mutations on the S protein of BA.5; and BQ.1.1 with one addi-
tional mutation (R346T) on the S protein of BQ.1. Others in-
clude BA.2 subvariants of BA.2.75, BJ.1, and BA.2.3.20; BA.4
subvariants of BA.4.6 and BJ.1; and BM.1.1.1 recombinant
variant including XBB (Table 1, Figure 1).

As of October 31, 2022, omicron variants with the high-
est potential of becoming dominant are BQ.1 and BQ.1.1,
which were first reported in Nigeria as BA.5 subvariants in July
2020. Although they accounted only for 4.1% and 5.6% of

the omicron cases, worldwide, as of the 3rd week of October,

they account for approximately 10% of the omicron cases in
the US and England, with the numbers of cases being reported
increasing steadily [3]. UK Health Security Agency reported
that the detection speed of BQ.1 increased by 53.3% compared
to that of BA.5, and the detection speed of BQ.1.1 increased
by 63.1% [4]. In addition, the immune capacity to neutralize
BQ.1 decreased 2.8-fold compared to BA.4/BA.5 neutraliza-
tion as determined using serum samples of patients infected
with BA.4/BA.5, while the immune capacity of neutralizing
BQ.1.1 decreased 2.9-fold. This suggests an increase in im-
mune invasion capacity of these subvariants [5]. Due to these
characteristics, the European Centre for Disease Prevention

and Control (ECDC) predicted that BQ.1 and BQ.1.1 would

Table 1. Omicron subvariants under monitoring (WHO, October 12, 2022)
Variant of Pango lineage® Relationship to circulating Farliest
concern (+spike gene mutation) VOC lineages documented
samples
Omicron  BA.5 (+R346X or +K444X or +V445X or +N450D or +N460X)  BA.5 sublineage 2022.7.2
(e.g., BE7, BQ.1, BQ.1.1)
BA.2.75 BA.2 sublineage 2021.12.31
BJ.1 BA.2 sublineage (BA.2.10.1.1)  2021.6.9
BA.4.6 BA.4 sublineage 2020.7.20
XBB Recombinant of BJ.1 and 2022.8.13
BM.1.1.1
BA.2.3.20 BA.2 sublineage 2022.8.15
Includes descendent lineages.

BA.1

+R346T, N460K, F486S

—_— . Recombination (BJ.1+BM.1.1.1) . XBB.1
Omicron +K444R, L452M, N460K BA.2.3.20
B.1.1.529
BA.2 BA.2.75 s
+N460K . +R346T, F486 BA.2.75.2
BA.4
+R346T, N658S . BA.4.6
BA5 +K444T, N460K BQ.1 +R346T ‘ BQ.1.1
+R346T . BE.7

Figure 1. Overview of omicron subvariants
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account for over 50% of the entire COVID-19 infections by
mid-November to early December in 2022, and over 80%
COVID-19 infections by early 2023. Hence, the ECDC rec-
ommended monitoring COVID-19 trends, managing severe
cases in the older age group, and boosting vaccination in vul-
nerable populations. However, the increase in severity of BQ.1
and BQ.1.1 infections has not been verified [6].

In the Republic of Korea (ROK), BQ.1 and BQ.1.1 ac-
counted for 4.6% and 6.0% of overseas entry cases, respective-
ly, in the 4th week of October. However, domestic infection
cases with these variants remain low at 0.4% and 0.7% of the
omicron cases, respectively (Table 2) [7].

The number of cases infected with BF.7, which was first re-
ported in Belgium in May 2022, is also showing an increasing
trend in Belgium, Germany, and the US. BF.7 is a subvariant
of BA.5 that carries an additional mutation (R346T) on the S
protein. In the 3rd week of October, it accounted for 8.7% of
the omicron cases in worldwide, with 30.9% in Belgium, 8.2%
in Germany, and 6.6% in the US [3]. The UK Health Security
Agency reported that the detection speed of BE.7 increased by
25.9% compared to that of BA.5 [4], whereas the immune ca-

pacity of neutralizing BF.7 decreased by 1.2-fold compared

to that for BA.4/BA.5 as determined using the serum samples
of patients infected with BA.4 and BA.5 [5]. However, the in-
crease in infection severity has not been determined.

In the ROK, it showed 6.5% detection rate in the overseas
entry cases in the 4th week of October. However, domestic in-
fection cases remained were low at 1.5% (Table 2) [7].

XBB, which was first reported in India in August 2022,
has been rapidly spreading in Singapore. As a recombinant of
BM.1.1.1 and BJ.1, which are subvariants of BA.2, XBB har-
bors 13 additional mutations including R346T, N460K, and
F486S in the S protein. It accounted for 2.6% of the omicron
cases worldwide as of the 3rd week of October; however, it has
already become dominant in Singapore, accounting for 63.9%
cases [3]. The immune capacity to neutralize XBB decreased
18.6-fold compared to that for neutralizing BA.5, as deter-
mined using the serum samples of patients infected with BA.5
[8]. According to the Singapore Ministry of Public Health,
COVID-19 cases and reinfection rates increased due to spread
of XBB, but the increase in infection severity has not been de-
termined yet. It recommended a continued practice of personal
hygiene, refraining from visiting hospitals for mild symptoms,

and up-to-date vaccinations [9].

Table 2. Status of detection rate of variants in the Republic of Korea for the last 4 weeks (as of October 31, 2022)
Omicron subvariant detection rates (%)
Week BA.5 BF.7 BQ.1 BQ.1.1 BA.2.75 BA.2.75.2 BA.2.3.20 XBB.1
Domestic ~ Oct 1 wk 96.4 0.9 0.0 0.0 1.3 0.3 0.2 0.0
Oct 2 wk 96.2 0.4 0.3 0.2 0.5 0.5 1.0 0.2
Oct 3 wk 94.6 19 0.2 0.4 1.4 0.2 0.5 0.2
Oct 4 wk 93.1 1.5 0.4 0.7 2.3 0.1 0.7 0.5
Imported  Oct 1 wk 73.5 2.6 0.0 0.0 7.4 1.0 2.6 0.3
Oct 2 wk 61.4 6.6 1.4 0.8 12.9 2.7 6.3 1.6
Oct 3 wk 57.6 6.6 5.2 11.4 7.9 1.4 3.8 0.7
Oct 4 wk 57.4 6.5 4.6 6.0 11.6 0.5 5.1 2.8
“Except BE.7 and BQ.1, BA.5 sublineages are aggregated with BA.5. Except BQ.1.1, BQ.1 sublineages are aggregated with BQ.1. Except
BA.2.75.2, BA.2.75 sublineages are aggregated with BA.2.75.
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In the ROK, XBB.1 showed a low detection rate of 2.8% for
the overseas entry cases and 0.5% rate for the domestic infec-
tion cases in the 4th week of October (Table 2) [7].

As of October 31, 2022, BA.5 remains dominant.
However, there are omicron variants of approximately 390
types worldwide, and infections by some variants including
BQ.1, BQ.1.1, BE.7, and XBB are showing an increasing trend
despite low rates of viral infection. Although there have been
no reports on the infection severity, these subvariants are char-
acterized by increased detection speed as well as enhanced
immune invasion, which suggests that some of these variants
can become dominant worldwide in the future. Therefore, the
Korea Disease Control and Prevention Agency and WHO will
actively monitor the emergence of variants in each country and
continue reinforced surveillance of occurrence and domestic
entry of variants based on the national integrated surveillance

of respiratory viruses.
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Together on the 35th World AIDS Day
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ABSTRACT

On the first of December every year, communities working with AIDS celebrates the World AIDS Day by undertaking social

activities to help eliminate the discrimination and stigma experienced by people living with HIV. “Equalize” was the theme

announced by The Joint United Nations Programme on HIV/AIDS (UNAIDS) for the 2022 World AIDS Day to urge people

to address the inequalities that hold back progress in ending the AIDS. The Korea Disease Control and Prevention Agency

is adopting the slogan “Be together” in the first week of December to promote activities on preventing HIV infection and

increasing AIDS awareness.
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World AIDS Day, celebrated on December 1, every year,
was first designated at the World Health Minister’s meeting in
London, England, in January 1988. A total of 148 participat-
ing countries adopted the “London Declaration,” emphasizing
information exchange, education promotion, and respect for
human rights for AIDS prevention. On World AIDS Day, civic
groups working with AIDS worldwide show their support for
people infected with human immunodeficiency virus (HIV)
and promote actions for the prevention and control of HIV,
in addition to various activities such as campaigns to eliminate
stigma, prejudice, and discrimination against people living
with HIV.

AIDS is characterized by damage to the cellular immune
system leading to subsequent symptoms, including opportu-

nistic infections. The first related cases were reported in the

www.phwr.org Vol 15, No 49, 2022

U.S. in 1981; subsequently, in 1983, HIV was discovered as
the cause of AIDS. In the Republic of Korea (ROK), the first
case of AIDS was observed in 1985. Following the enactment
of the Acquired Immunodeficiency Prevention Act in 1987,
the Korean government has actively promoted policies to sup-
port the prevention and treatment of HIV infection. These in-
clude the following: a free anonymous HIV screening system
(1989); medical expense support for people infected with HIV
(1989); medical institution counseling for people infected with
HIV (2005); HIV prevention and education counseling cen-
ter project (2005); authorization of pre-exposure prophylaxis
(PrEP) (2018). Additionally, during the coronavirus disease
2019 (COVID-19) pandemic, the government made efforts
to improve access to medical services for people with HIV.

In addition to the expansion of the AIDS prevention center,
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counseling for HIV-infected people and related projects, long-
term prescription of antiretroviral drugs and remote counsel-
ing services, were further strengthened to improve the treat-
ment for people with HIV.

Investments in HIV research by the U.S. and other coun-
tries, companies, and private organizations have contributed to
the continuous development of HIV treatment. Currently, an
oral treatment regimen taken once every day is widely used to
treat HIV. Further, in 2021, an injection with long-term treat-
ment effects of 1 to 2 months was developed and approved by
the U.S. Food and Drug Administration. Along with the de-
velopment of treatment, the approval and use of therapeutic
agents that can prevent HIV infection are gradually expand-
ing. Several clinical studies reported that certain components
of agents used for antiviral treatment were effective in HIV.
The administration of these components showed preven-
tion effects in non-HIV-infected people at a high risk of HIV
infection. PrEP is widely used in many countries, including
ROK. Moreover, easily consumable medicines with longer-
lasting effects are being increasingly developed and approved.
Additionally, phase 1 clinical trials for mRNA-based HIV vac-
cines are undergoing in the U.S. this year [1]. Once HIV vac-
cines are successfully commercialized and authorized for use,
vaccines, preventive drugs, and treatment will be available for
HIV.

However, despite the progress in the treatment of HIV in-
fection and improvement in the health of HIV-infected people,
negative HIV stigma, the biggest hurdle to AIDS prevention,
is still a challenge to overcome in the ROK. In the 2018 Study
on Multicultural Acceptability in the ROK, AIDS patients
(92.9%) and homosexuals (79.6%) were the two “least favored

neighbors,” surpassing inebriates (62.3%), people of other

2930

races (15.2%), and religious individuals (5.5%) [2]. Similarly,
in the survey of 10,000 people conducted in 2021, AIDS pa-
tients (91.5%) and homosexuals (77.1%) were selected as the
two “least favored neighbors” again, suggesting that negative
judgment about AIDS has prevailed [3]. Although HIV is not
spread through the air, daily physical contact such as hand-
shakes and hugs, droplets, saliva, sweat, tableware, bedding,
or clothing, respondents in the survey felt repulsive about liv-
ing in the same neighborhood with AIDS patients. People with
HIV also often share their experiences of being forced to live in
isolation in the same household after confessing their infection
status to family members.

The Joint United Nations Programme on HIV/AIDS
(UNAIDS), led by the United Nations, has introduced the
theme “Equalize” for the 35th World AIDS Day with the mes-
sage “To keep everyone safe, to protect everyone’s health, we
need to equalize.” [4]. Owing to the COVID-19 pandemic,
access to services for HIV prevention, testing, and treatment
has been relatively limited in many countries, endangering the
health of people with HIV. Consequently, UNAIDS has em-
phasized the importance of efforts by every country to respond
to negative stigma, inequality, and discrimination that hinder
the global effort to end HIV/AIDS as a worldwide health threat.
As warned by the World Health Organization and UNAIDS
on World AIDS Day 2021, failing to address the inequality
and discrimination against people with HIV could result in ap-
proximately 7.7 million AIDS-related deaths in the next 10
years [5].

The Korea Disease Control and Prevention Agency
(KDCA) aims to deliver correct knowledge about HIV/AIDS
and avoid negative HIV/AIDS stigma. KDCA also seeks to es-

tablish policies to improve testing and counseling access for
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Figure 1. 2022 The Korea Disease Control and Prevention Agency “Be Together” campaign posters
(A) “Cheer together.” (B) “Prevent together.”
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Figure 2. 2022 The Korea Disease Control and Prevention Agency HIV/AIDS prevention posters
(A) “Don’t doubt, get tested.” (B) “Easy prevention with condoms.”
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vulnerable groups and collaborate with international commu-
nities and experts to complement various projects.

To celebrate World AIDS Day 2022, KDCA is promot-
ing the “Be Together” campaign to support and prevent AIDS.
Public models have been recruited through public participa-
tion to promote awareness about AIDS. The models were fea-
tured in “Prevent Together” and “Cheer Together” campaign
posters, which have been distributed to public health centers
nationwide and will be available on outdoor advertisements of
COEX Mall and Yeongdeungpo Station in December (Figure
1). From December 1 to 4, a commemorative booth with
the campaign theme—“Be Together”—will be open at Times
Square in Yeongdeungpo. At the event site, programs involv-
ing public participation to promote AIDS prevention and sup-
port messages through social network services and an unstaffed
photo booth with the theme of strategies to prevent AIDS will
be available for the public. KDCA has also distributed pro-
motional materials and condoms to public health centers and
related private organizations nationwide to promote the cam-
paign actively during AIDS Prevention Week (December 1-7,
2022) (Figure 2). KDCA hopes to achieve collaborative effort
and support to welcome the day when HIV-infected people are

accepted as neighbors with generosity.

Declarations

Ethics Statement: Not applicable.

2932

Funding Source: None.

Acknowledgments: None.

Conflict of Interest: The authors have no conflicts of inter-
est to declare.

Author Contributions: Conceptualization: YH. Supervision:
SM. Writing — original draft: YH, YK. Writing — review &

editing: YK, SM.

References

1. National Institutes of Health. NIH launches clinical trial
of three mRNA HIV vaccines [Internet]. Bethesda, MD:
National Institutes of Health; 2022 [cited 2022 Nov 1].
Available from: https://www.nih.gov/news-events/news-
releases/nih-launches-clinical-trial-three-mrna-hiv-
vaccines.

2. Ministry of Gender Equality and Family, editor. [2018 A
study on multicultural acceptability in Korea]. Seoul: Min-
istry of Gender Equality and Family; 2019. Korean.

3. Ministry of Gender Equality and Family, editor. [2021 A
study on multicultural acceptability in Korea]. Seoul: Min-
istry of Gender Equality and Family; 2022. Korean.

4. UNAIDS. 2022 World AIDS Day — Equalize [Internet].
Geneva: UNAIDS; 2022 [cited 2022 Nov 1]. Available
from: https://www.unaids.org/en/2022-world-aids-day.

5. WHO. World AIDS Day 2021 - step up, be bold, end
AIDS, end inequalities and end pandemics [Internet].
Geneva: WHO; 2021 [cited 2022 Nov 1]. Available from:
https://www.who.int/news/item/01-12-2021-world-aids-
day-2021---step-up-be-bold-end-aids-end-inequalities-

and-end-pandemics.

www.phwr.org Vol 15, No 49, 2022


http://www.phwr.org
https://www.nih.gov/news-events/news-releases/nih-launches-clinical-trial-three-mrna-hiv-vaccines
https://www.nih.gov/news-events/news-releases/nih-launches-clinical-trial-three-mrna-hiv-vaccines
https://www.nih.gov/news-events/news-releases/nih-launches-clinical-trial-three-mrna-hiv-vaccines
http://www.mogef.go.kr/mp/pcd/mp_pcd_s001d.do?mid=plc503&bbtSn=704816
http://www.mogef.go.kr/mp/pcd/mp_pcd_s001d.do?mid=plc503&bbtSn=704816
http://www.mogef.go.kr/mp/pcd/mp_pcd_s001d.do?mid=plc503&bbtSn=704816
http://www.mogef.go.kr/mp/pcd/mp_pcd_s001d.do?mid=plc503&bbtSn=704914
http://www.mogef.go.kr/mp/pcd/mp_pcd_s001d.do?mid=plc503&bbtSn=704914
http://www.mogef.go.kr/mp/pcd/mp_pcd_s001d.do?mid=plc503&bbtSn=704914
https://www.unaids.org/en/2022-world-aids-day
https://www.who.int/news/item/01-12-2021-world-aids-day-2021---step-up-be-bold-end-aids-end-inequalities-and-end-pandemics
https://www.who.int/news/item/01-12-2021-world-aids-day-2021---step-up-be-bold-end-aids-end-inequalities-and-end-pandemics
https://www.who.int/news/item/01-12-2021-world-aids-day-2021---step-up-be-bold-end-aids-end-inequalities-and-end-pandemics

L)

Check for
updates

2 =

elSSN 2586-0860
https://doi.org/10.56786/PHWR.2022.15.49.2933 Public Health Weekly Report

HIS QHE 20| 2011-2020\

Tk 104 o)A W18 SHE(AFEZIHS T 109 B9t A= 20119 12.8%014 20208 14.2%= 1.4%p Z7F FA=
2 ¥st AeH(3™ 1). 20209 7120 & @ 25 709 o[dolA 7HE =SktH(E 2).

507 —a 2 e
—o— OJA} 3 oAt
40 40
8 30 & 30+
mhg i
0
o 20- % 20
128 09 M7 0 104 122 124 17 15 132
10 + : 104 74 9.2
24 22 23 20 27 23 25 241 26 29 ﬂ ’_l_‘
0 A A A —Ih——A—A— A —A—A 0 0.3
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 10-18 19-29 30-39 40-49 50-59 60-69 70<
RALAE ALY
721, 8918 89§ 30|, 2011-2020 T2 2. Ao W1E 39¥E, 2020
Y GEE A NEEIRIEY 71ENS /AT 9 28, 7 104 WY 0HE: A4 W@ RZER 7|2NS 7T s B8, 1 104
o4 Te|mZZHl(g/dl)o] 10-114] 11.5 gk, 12-14A4] 12 1|g, 154 oA}, FlmFZu(g/dlo] 10-11A41 11.5 m|gh, 12-14A] 12 H]T, 154
o4} v]14lei A 12 wlgh, QAlolA 11 vk, g4 13 mgt o4 H|4lolAg 12 |k, A4l 11 ik, Hg 13 oigh

$AAE FAAE 20059 FAJTZ AP EES

Copyright © Korea Disease Control and Prevention Agency

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:// KDCA
M Creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any Korea Disease Control and
medium, provided the original work is properly cited. Prevention Agency

www.phwr.org Vol 15, No 49, 2022 2933


http://www.phwr.org
http://crossmark.crossref.org/dialog/?doi=10.56786/PHWR.2022.15.49.2933&domain=pdf&date_stamp=2022-12-8
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

PHWR

QuickStats

Trends in the Prevalence of Anemia, 2011-2020

The age-standardized prevalence of anemia among Korean adults aged =10 years increased by 1.4%p, from 12.8% in

2011 to 14.2% in 2020 in women, and remained stable in men over a period of 10 years (Figure 1). In 2020, the prevalence

of anemia was the highest among men and women aged =70 years (Figure 2).
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Figure 1. Trends in the prevalence of anemia, 2011-2020
*Prevalence of anemia! percentage of individuals with anemia
(based on the hemoglobin level'), among those aged =10 years.
"Hemoglobin level of <11.5 g/dl in those aged 10-11 years, <12.0
g/dl in those aged 12-14 years and non-pregnant women aged >15
years, <11.0 g/dl in pregnant women, and <13.0 g/dl in men.

¥ Age-standardized prevalence was calculated using the 2005

population projections for Korea.

Source: Korea Health Statistics 2020, https://knhanes.kdca.go.kr/
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Figure 2. Prevalence of anemia by age group, 2020
*Prevalence of anemia: percentage of individuals with anemia
(based on the hemoglobin level’), among those aged =10 years.
THemoglobin level of <11.5 g/dl in those aged 10-11 years, <12.0
g/dl in those aged 12-14 years and non-pregnant women aged =15
years, <11.0 g/dl in pregnant women, and <13.0 g/dl in men.

Reported by: Division of Health and Nutrition Survey and Analysis, Bureau of Chronic Disease Prevention and Control, Korea Disease

Control and Prevention Agency
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