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An Outbreak of SARS-CoV-2 Omicron Subvariant BA.2.76 in an
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Summary
What is already known about this topic?
Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) Omicron subvariant has a stronger
transmission capacity and faster transmission speed
than the previous strain.
What is added by this report?
The first coronavirus disease 2019 (COVID-19) case
infected with the SARS-CoV-2 Omicron subvariant
BA.2.76 who caused local transmission was reported in
Chongqing Municipality on August 16, 2022. For 35
minutes, the Patient Zero jogged along a lake at a local
park without wearing a mask. Among the 2,836 people
potentially exposed at the time, 39 tested positive.
Overall, 38 out of 39 cases did not wear a mask on the
morning of August 16. All 39 cases lacked any previous
exposure to the variant before testing positive on their
nucleic acid test.
What are the implications for public health
practice?
It is essential to maintain personal wellbeing by
ensuring one maintains personal protection and follows
regulated guidelines such as maintaining safe distances
from others both indoors and outdoors.

The first coronavirus disease 2019 (COVID-19) case
infected with the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) Omicron subvariant
BA.2.76 causing local transmission was reported in
Chongqing Municipality on August 16, 2022. For 35
minutes, Patient Zero jogged along a lake in a park
without wearing a mask. Of the 2,836 people
potentially exposed in the park, 39 tested SARS-CoV-2
positive. Gene analysis from the 39 cases showed
highly homologous when compared to Patient Zero.
Epidemiological investigations supported that Patient
Zero transmitted to the following 33 visitors and 2
park cleaners and the 2 cleaners transmitted to 4
colleagues. This outbreak indicated that the Omicron
subvariant BA.2.76 could be easily transmitted to
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others outdoors if they are not equipped with effective
protection equipment. The public should be
encouraged to use good protection measures and retain
safe distances amongst others both indoors and
outdoors.

INVESTIGATION AND RESULTS
A 41-year-old male COVID-19 case (Patient Zero)
was reported in Chongqing on August 16, 2022. He
flew to Hohhot City on August 11 and flew back to
Chongqing on flight CZ2752 on August 13, 2022. On
August 12, this plane was from Chongqing to Hohhot
(CZ2751), it housed 4 passengers from Tibet who
tested positive for SARS-CoV-2 once they arrived at
Hohhot. The flight arriving in Hohhot at 20:00 was
not disinfected for the following day’s departure for
Chongqing (CZ2752) at 09:59 on August 13. Patient
Zero took flight CZ2752 and his seat (33K) happened
to be situated around the seats of the 3 positive
passengers (34A, 34C, 34H) (CZ2751). Case
interviewing found that Patient Zero has no
epidemiological association with previous cases in
Chongqing. All the 40 persons he contacted in Hohhot
had negative testing results for SARS-CoV-2 nucleic
acid.
The genome sequence analysis conducted by
Chongqing CDC showed Patient Zero infected with
Omicron BA.2.76. with the same 75 nucleotide
mutations as strains from recent local cases in Tibet.
The genetic sequences were highly homologous
between Patient Zero and the 4 infected passengers in
flight CZ2751, which suggested they might belong to
a same transmission chain. Patient Zero was infected
most likely because of the exposure to contaminated
airline environments.
Patient Zero participated in screening for SARSCoV-2 virus by using community PCR testing sites in
Chongqing on August 9, 10, 11, 13, and 14 and
results were negative. There was no screening test on
August 12 when Patient Zero was in Hohhot. On
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August 15, his throat swab specimen was taken at
21:39 and sent to a Medical Laboratory. The positive
test result was available at 08:00 on August 16 with
ORF lab/N gene: 29.19/31.86. At this time, he just
came back home after jogging in the park. He was
informed to stay at home and resampled at 09:45, and
this result was positive with lower Ct value (ORF
1ab/N: 19.23/16.96) tested by local CDC.
Local CDC identified close contacts and at-risk
populations by case interviewing, review of surveillance
footage and action track positioning. Close contacts
were persons who have a distance of less than 1 meter
with Patient Zero and without effective prevention
measures. At-risk populations were persons who had
been to areas that Patient Zero visited while without
close contact with Patient Zero. Close contacts were
quarantined at hotels for 7 days and at-risk populations
were quarantined at home for 3 days. Finally, 256 close
contacts and 20,496 at-risk populations were
identified. Health personnel took daily throat swab for
SARS-CoV-2 nucleic acid PCR tests for them.
Among those close contacts and at-risk populations,
48 were infected. Overall, 9 of the 48 individuals were
exposed to Patient Zero on August 15 or 16 before
Patient Zero jogged, including Patient Zero’s wife, 4
colleagues, 2 foot massage therapists, 1 breakfast server,
and 1 person on the road. The other 39 cases all had
the same exposure of being in the park where Patient
Zero jogged on August 16, including 33 visitors and 6
park staff (4 cleaners, 1 lawn mower and 1 park
officer). None of the 39 cases were exposed to other
previous reported cases or traveled to regions with
COVID-19 cases. The 39 cases had positive test throat
swabs or developed symptoms between August 17 and
22. The epi curve indicated a point source exposure for
33 visitor cases and the first 2 park cleaner cases
(Figure 1). Among the 39 cases, 29 had the exact same
gene sequencing as Patient Zero; 5 cases had a
mutation site added to Patient Zero’s gene sequence;
and the other 5 cases could not be sequenced because
of unqualified specimens.
The investigation team highly suspected that Patient
Zero was the source of this outbreak due to his
maskless jogging in the park. Investigators focused on
the activities in the park for both Patient Zero and the
39 cases. The park is a cultural park of 42.5 acres. On
August 16, Patient Zero entered the park through the
east gate at 6:54 am, jogged counterclockwise to the
lake and circled the lake 4 times. He left the park along
the same roads at the east gate at 07:29. The path
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FIGURE 1. The distribution of sampling date for positive
specimen in the outbreak of severe acute respiratory
syndrome coronavirus 2 Omicron subvariant BA.2.76 in an
outdoor park in Chongqing Municipality, China, August
2022.
Note: Two cases developed symptoms earlier than the
positive specimen date, their onset dates were used in the
epi curve.

width of jogging was about 4 meters. The wind speed
was 0.5–3.0 m/s, the temperatures were 33.0℃–42℃
and the air humidity was 44%–48% when Patient
Zero was jogging. The east gate of the park is the main
gate, with convenient transportation, and a good flow
of people. During the jogging time, there were 104
close contacts who have a distance less than 1 meter
with Patient Zero and without wearing masks.
Patient Zero felt fatigue on August 15 but had no
symptoms of fever or cough. He did not wear a mask
during his jogging in the park. He did not use any
facilities and interact with others in the park. Among
the 33 cases among visitors, 13 were close contacts who
had faced with or passed by Patient Zero when they
exercised by reviewing surveillance footage in the park,
20 were at risk due to exposure to Patient Zero.
Among the 20 at-risk populations, 10 cases had both
stayed for a while around the lake and entered the park
through the same east gate as Patient Zero, 2 cases
stayed around the lake, 1 case entered the park through
east gate, the other 7 cases had neither stayed around
the lake nor entered the park through east gate, but
part of their walking routes in the park overlapped
with the route Patient Zero had taken. The 33 visitor
cases did not know each other, no COVID-19 cases in
the communities where they dwelled and no timespace overlap with previous reported COVID-19 cases
before they tested positive.
There were 24 staff in the park. From August 18 to
20, they worked in the park during the day and rested
in two big meeting rooms at night until they were
transferred to quarantine hotels. During the 3 days,
they shared the same toilet. Two park cleaners who
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worked in the area of the lake tested positive on August
18, then the other 4 park staff subsequently tested
positive on August 20 (1 case), 21 (1 case), and 22 (2
cases). It was possible that the first 2 cleaner cases
infected the other 4 staff during the 3 days.

DISCUSSION
This investigation reported a male infected with
Omicron BA.2.76 subsequently infecting 33 visitors
and 2 park cleaners while he jogged in a park. Neither
Patient Zero nor the 33 visitors wore masks when they
visited the park.
The risk of virus transmission in outdoor locations
has been lower than in indoor spaces (1). Literature
had reported several SARS-CoV-2 infections and
outbreaks occurred outdoors (2–5) . However, these
reports do not exclude the possibility of direct contact
to cases in indoor spaces. In this outbreak, the only
possible exposure for the 33 visitor cases and 2 park
cleaner cases were in the park at the same time as
Patient Zero. Both epidemiological investigation and
gene sequence analysis supported the findings of
SARS-CoV-2 infections occurred in the park during
Patient Zero jogged. This transmission occurred in the
park without directly contacting others.
Literature showed that factors which could affect
outdoor transmission of SARS-CoV-2 included
duration of exposure, frequency of exposure, density of
gathering, sunlight, temperature (6), air humidity (7）,
and use of marks, etc. The BA.2.76 and BA.2.75
strains of Omicron are growing rapidly in India,
showing priority compared with other lineages (8). In
this outbreak, the throat swab specimen of Patient
Zero was positive for COVID-19 virus nucleic acid
test on August 15. Patient Zero developed symptoms
of fatigue the day before his jogging. When Patient
Zero jogged, the transmission of the virus increased
due to the excessive heavy breathing. A study applied a
model and claimed that runners, who in their exercise
state produce stronger inhalation and exhalation
breaths, could be more prone to being infected with
COVID-19 (9). The 33 visitor cases who had morning
exercises in the park had higher opportunities to be
infected. They could quickly encounter particles in the
air that might contain the virus because of the stronger
breath during exercises (10). In addition, turbulent
airflow generated by intense physical exercise might be
the cause of more dense transmission (11–12). In our
report, Patient Zero jogged for 35 minutes, it is
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reasonable to assume that he may have emitted an
abundance of virus-laden respiratory particles and
spread SARS-CoV-2.
There were limitations in this investigation. First, for
some cases in visitors, we could not find the exact
contact situation with Patient Zero because of limited
surveillance footage in the park. The second is that 5
cases were not sequenced because of low-quality
specimens.
Personal protection measures including maintaining
social distance and wearing masks were the most
effective ways to prevent transmission and infection
(1). This investigation showed Patient Zero and the 35
subsequent infected individuals did not wear masks
when they were in the park. Only the park officer case
wore a mask when he worked. Thus, this led to the
transmission of SARS-CoV-2. Although some scholars
pointed out that wearing a mask during exercise will
cause great resistance to breathing (13), given the
stronger transmission capacity and faster transmission
speed of Omicron subvariant, the public should be
encouraged to use good personal protection measures
during the COVID-19 epidemic even while outdoors.
In conclusion, this outbreak showed that a COVID19 case infected with Omicron subvariant BA.2.76
transmitted to 33 visitor cases and 2 park working staff
in an outdoor park when the first case jogged. It was
highly possible SARS-CoV-2 transmission could easily
occur outdoors if effective prevention was not taken.
Therefore, physical distancing and correct use of masks
should be emphasized as important strategies for
mitigating transmission in congregate settings. In the
current Dynamic COVID-Zero Policy in China,
keeping good personal protection and maintaining safe
distances should be strongly recommended not only
indoors, but also outdoors.
Acknowledgements: The
Staff
members
at
Shapingba, Changshou, Qijiang, Yubei CDCs and the
investigation subjects.
Conflicts of interest: No conflicts of interest.
Funding: Supported by Chongqing Science and
Technology Bureau (CSTC2021jscx-gksb-N0005).
doi: 10.46234/ccdcw2022.209
#

Corresponding authors: Qin Li, 503568313@qq.com; Lijie Zhang,
zhanglj@chinacdc.cn.
1

Chongqing Center for Disease Control and Prevention, Chongqing
Municipality, China; 2 Shapingba Center for Disease Control and
Prevention, Chongqing Municipality, China; 3 Yubei Center for
Disease Control and Prevention, Chongqing Municipality, China;
4
Chinese Center for Disease Control and Prevention, Beijing, China.
Submitted: October 22, 2022; Accepted: November 16, 2022

CCDC Weekly / Vol. 4 / No. 46

1041

China CDC Weekly

REFERENCES
1. Bulfone TC, Malekinejad M, Rutherford GW, Razani N. Outdoor
transmission of SARS-CoV-2 and other respiratory viruses: a systematic
review. J Infect Dis 2021;223(4):550 − 61. http://dx.doi.org/10.1093/
infdis/jiaa742.
2. Szablewski CM, Chang KT, Brown MM, Chu VT, Yousaf AR,
Anyalechi N, et al. SARS-CoV-2 transmission and infection among
attendees of an overnight camp - Georgia, June 2020. MMWR Morb
Mortal Wkly Rep 2020;69(31):1023 − 5. http://dx.doi.org/10.15585/
mmwr.mm6931e1.
3. Leclerc QJ, Fuller NM, Knight LE, CMMID COVID-19 Working
Group, Funk S, Knight GM. What settings have been linked to SARSCoV-2 transmission clusters? Wellcome Open Res 2020;5:83. http://dx.
doi.org/10.12688/wellcomeopenres.15889.2.
4. Qian H, Miao T, Liu L, Zheng XH, Luo DT, Li YG. Indoor
transmission of SARS-CoV-2. Indoor Air 2021;31(3):639 − 45. http://
dx.doi.org/10.1111/ina.12766.
5. Sky News. Coronavirus: champions League match a 'biological bomb'
that infected Bergamo, experts say. 2020. https://news.sky.com/story/
coronavirus-champions-league-match-a-biological-bomb-that-infectedbergamo-experts-say-11963905.[2022-10-2].
6. Ran X, Hazhir R Marichi G, Catherine Di, Navid G, Heresh A et al.
Weather, air pollution, and SARS-CoV-2 transmission: a global
analysis. Lancet Planet Health 2021;5(10):e671 − e680. http://dx.doi.

1042

CCDC Weekly / Vol. 4 / No. 46

org/10.1016/S2542-5196(21)00202-3.
7. Skanata A, Spagnolo F, Metz M, Smyth DS, Dennehy JJ. Humidity
reduces rapid and distant airborne dispersal of viable viral particles in
classroom settings. Environ Sci Technol Lett 2022;9(7):632 − 7. http://
dx.doi.org/10.1021/acs.estlett.2c00243.
8. Cao YL, Song WL, Wang L, Liu P, Yue C, Jian FC, et al.
Characterization of the enhanced infectivity and antibody evasion of
Omicron BA. 2.75. Cell Host Microbe 2022;30(11):1527 − 39.e5.
http://dx.doi.org/10.1016/J.CHOM.2022.09.018.
9. Arias FJ. Are runners more prone to become infected with COVID-19?
An approach from the raindrop collisional model. J Sci Sport Exerc
2021;3(2):167 − 70. http://dx.doi.org/10.1007/s42978-020-00071-4.
10. Klompas M, Milton DK, Rhee C, Baker MA, Leekha S. Current
insights into respiratory virus transmission and potential implications
for infection control programs: a narrative review. Ann Intern Med
2021;174(12):1710 − 8. http://dx.doi.org/10.7326/M21-2780.
11. Atrubin D, Wiese M, Bohinc B. An outbreak of COVID-19 associated
with a recreational hockey game - Florida, June 2020. MMWR Morb
Mortal Wkly Rep 2020;69(41):1492 − 3. http://dx.doi.org/10.15585/
mmwr.mm6941a4.
12. Majra D, Benson J, Pitts J, Stebbing J. SARS-CoV-2 (COVID-19)
superspreader events. J Infect 2021;82(1):36 − 40. http://dx.doi.org/10.
1016/j.jinf.2020.11.021.
13. Poon ETC, Zheng C, Wong SHS. Effect of wearing surgical face masks
during exercise: does intensity matter? Front Physiol 2021;12:775750.
http://dx.doi.org/10.3389/fphys.2021.775750.

Chinese Center for Disease Control and Prevention

