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Infection case 1

After choir practice with one symptomatic person,
87% of group developed COVID-19

RIR[R[RIRIR[R[AIRIR[A[]
RIRIRIR[RIRIRIAIRAIRRIR
BIEIERIRIEIEIEIRIRIEIE
RIR[AIR[RIAIR[AIA[R[R]R

BEEDERRRRRRAE

. 2 conflimmed pnd 20 probabile cases . unaffected person

« Avoid groups
COVID-19 spreads easily - Stay at least 6 feet apart
* Wear face coverings

CDC.GOV bit.ly/MMWRS1220

Summary
What is already known about this topic?

Superspreading events involving SARS-CoV-2, the virus that
causes COVID-19, have been reported.

What is added by this report?

Following a 2.5-hour choir practice attended by 61 persons,
including a symptomatic index patient, 32 confirmed and

20 probable secondary COVID-19 cases occurred

(attack rate = 53.3% to 86.7%); three patients were hospitalized,
and two died. Transmission was likely facilitated by close
proximity (within 6 feet) during practice and augmented by
the act of singing.

What are the implications for public health practice?

The potential for superspreader events underscores the
importance of physical distancing, including avoiding gathering
in large groups, to control spread of COVID-19. Enhancing
community awareness can encourage symptomatic persons
and contacts of ill persons to isolate or self-quarantine to
prevent ongoing transmission.



Infection case 2
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FIGURE 5 Schematic showing arrangement
of restaurant tables and air conditioning
airflow at site of a COVID-19 outbreak in
Guangzhou, China, 2020. NOTE: Red
indicates seating of future case patients;
blue indicates the index case patient.



Infection case 3
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Out of these 137 employees, 79 (57 6%) tested positive The permanent

contact within the same space over a prolonged period of time
played a crucial role

These employees were sitting iInsyde an enclosed space with 137 ‘

workers




on the bus

In total, 23 people got infected on the bus. No one became ill on the

other bus, despite the fact they were all mixing at the ceremony.

Patient 0, a 64-year-old woman, had been in contact with people from

Wuhan. She had no symptoms until the following day.

Air conditioning
recirculating

The air conditioning was on recirculation mode. The researchers

believe that this was key; the passengers became infected regardless of

their distance from Patient O.



CFD analysis of gas flow in indoor space
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Figure 2. Comparisons of concentration ratio in different modes in experiments and CFD simulations.

(a) natural diffusion mode: (b) air-conditioned mode. Jiawen Xv 2020 IOP Conf. Ser.: Earth Environ. Sci. 453 012020
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Figure 4. Concentration distribution evolution of toxic gas in the natural diffusion mode.



CFD analysis-air
condition mode

Vesocity (m7's)
Decontamigation -~ - : _/\ir-‘cond:tloning%\ l
L ydeviee . -0 R T RS .{/
B0 : "
b
-sourcel W .c.0s

¥

2 x Solution Time 30 (s)

I X

Vortex 3

Vortex 2

Solution Time 30 (s)

Figure 5. Velocity field distribution at T=30s in air-conditioned mode. The left is graphic display
mode and the right is line integral convolution display mode.
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Figure 6. Concentration distribution evolution of toxic gas in air-conditioned mode.



Aerosol experimental study-cough

Images of the cloud released by a
cough event recorded at a
frequency of 1000 fps.

(@) 0.006 s, (b) 0.01 s, () 0.029 S
and (d) 0.106 s.

(e) Ballistic trajectories of the
largest droplets

(f) Smoke visualization of the
motion of the gas phase recorded
at 2000 fps.

In (e) the instantaneous images of
the trajectories of all the droplets
recorded throughout the entire
sequence are superimposed.

Bourouiba L, Dehandschoewercker E, Bush IMW
(2014) Violent expiratory events: on coughing and
snheezing. J Fluid Mech 745:537-563.



Aerosol experimental study-sneezing

Images of the cloud expelled by
sneezing, recorded at a frequency of
1000 fps (a) 0.007 s, (b) 0.03 s, (€) 0.1
07s, (d) 0.162s, (e) 0.251 s, (f) 0.34 S




Air-borne Transmission of Sars-Cov-2
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Figure 1: Framework for Airborne Transmission of Sars-CoV-2

AIRBORNE TRANSMISSION OF SARS-CoV-2 Proceedings of a Workshop,
National Academy of Sciences, Oct 2020



w' i‘ * Source control: Source control can greatly

Dase reduce, if not completely eliminate, the

» number of aerosols released into the air

» Ventilation/filtration: With effective
ventilation/filtration, the number of viral
aerosols can be greatly reduced

* Distance and personal protective
equipment: These interventions can offer
some protection by reducing a person’s
exposure

* Hygiene: Research indicates that the
highest viral loads or positive samples can
be found on the floor. Cleaning the floor
can reduce the possibility of resuspension

FIGURE 2 Interventions to reduce the spread of SARS-CoV-2. Four basic categories of interventions, described by Marr (2020), can resultin a
significant reduction in the risk of airborne transmission of SARS-CoV-2.



After four hours
without safety measures

Inthe worst case scanano, If no measures are
ﬁ taken, 14 of the custamers will be infected after four
hours.

In s ba capacity has been reduced to 50%.
Thars are 15 patrons and thres members of staff The
q wiIndows are closed and there 15 no mechanmcal
ventaatan

-

If the premises are ventilated, which can be done
with 3 good ar conditioning unit, and the time spent
In the bar is shortened, these = ondy the risk that

https://english.elpais.com/society/2020-10-28/a-room-a-bar- s S A et el C‘ Gne e wi o infacied
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Scenario B:
Room

Social gathering
in a living room
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Six pecple get together m a private home, one of
fected Some 319% of coronavirus
outbreaks recorded In Spain are caused by ths

Kind of gathering. mainly betwaen family and fnends

whom is:

Only face
masks used
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safety measures
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The risk of infection drops to below one when the
group uses face masks, shortens the length of the
gathering by half and ventilates the space used.



Scenario C: Classr

After two hours with
no safety measures

Awranols

o

If everyone is wearing a face mask, the number
that could become infactea drops ta five Inreal
outbreaks. |t has bean noted that any of the stucents
could become infected irrespective of their proximity
o the teacher as the aerosols are cistribuited
randomly around the unventiiated room

If two hours are spent in the classroom with an
Infactad teacher, without taking any measures o
counter the number of aerosols, there is the risk that
up to 12 students could become infecied

If the room Is ventilated during the lesson, aher
with fresh air or mechanically, and the class is
stopped after an hour in order 1o complately refrash
the air, the risk drops dramatically

-










Thank you for listening



