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Estimated transmissibility and impact of SARS-CoV-2
lineage B.1.1.7 in England

Nicholas G. Davies'*, Sam Abbott't, R Ly d't, Christopher L Jarvis's,

Adam J. Kucharski't, James D, Munday't, Carf A. B. Pearson*t, Timothy W, Russell't,
Damien C, Tully't, Alex D. Washburne™t, Tom Wenseleers*t, Amy Gi: ', William Waites®,
Kerry L. M. Wong', Kevin van Zandvoort’, Justin D, Silverman ', CMMID COVID-19 Working
Group'Z, COVID 18 Genumies UK (COG-UK) Consortium?, Karla Diaz Ordaz’, Ruth Keogh®,
Rosalind M. Eggo’, Sebastian Funk', Mark Jit', Katherine E. Atkins'4, W, John Edmunds'
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A novel SARS-CoV-2 variant, VOC 202012/01 (lineage B.11.7), emerged in southeast England in November
2020 and is rapidly spreading toward fixation, Using a variety of statistical and dynamic modelling
apprucm we estimate that this variant has a 43-50% {range of 95% credibie intervals 38-130%)
higher i than preexisting variants. A fitted two-strain dynamic transmission model
shows that VOC 202012/01 will lead to large resurgences of COVID 19 cases, Without stringent control

es, including limited closure of titut and a greatly accelerated vaccine roll-out,
COVID-19 bospitalisati and deaths across England in 2021 will exmﬂ those in 2020, Concerningly,
VOC 202012701 has speeand gl and asimilar (59-74%%) in Denmark,
Switzeriand, and the United States.
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Bchetnia M, et al. The outbreak of the novel severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2): A review of the current global status. J Infect Public
Health (2020)
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Bchetnia M, et al. The
outbreak of the novel
severe acute respiratory
syndrome coronavirus 2
(SARS-CoV-2): A review
of the current global status.
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COVID-19 can sometimes be spread by airborne transmission

s and particles that can linger in the air far

« Some nfections can be spread by osure 1o virus In small grople

MINULES to Nours, THhass vin Nay be able 10 Infect people who are further than 6 feet awdy fram the 500 W

te infected or after that person has ket the space.

» Thes kind of spread Is referred 1o as airborne transmission and is an iImportant way that infectians like tuberculows,

|- measies, and chicken pax are spreadd
hvclew zzman m Teail e ads

Main ruden o Fllociee S HIN I feci

* There s eandence thal under Certain conditons, pecple with COVID-19 seam 1o have Infected others who were maore

than & feet away. These trarnsmissions occurred within #nclosed spaces that had inadequate ventilation. Sometimes

l N ) I
High the Infected person was breathing heawvly, for exampie while SINgINg or exerosing

B (ENY) http://www.mhlw.go.jp/english/topics/influenza . I TP
_a/general_info.html circumstances, scer

T%EE:E% et produced by the people with COVID-19 became concentrated enough to spread the virus to other people. The
sanr Ly ' people who were infacied ware In the same space during the same timae or shortly after the person with COVID-

mamAs EEAMe

Jnder thes 5 bedieve that the amount of mlectious smaller droplet and particles

19 hat len

CARPTANTY * Avalabile dats indicate that it i much more common for the virus that causes COVID-19 1o spread through close

N Sanee corgact with a person who has COVID-14 than through airboeme transmission (1]

P S P COVID-19 spreads less commonly through contact with

SRk nne 2

/ST || contaminated surfaces
Q)| A

5 © ‘ « Respiratary crophts can aso kand on surfac

Lo T touching a surface or cbject that has the virus on it and then touching thair own Mmoutn, Nose. ar eyes

ible that a person could get COVID-19 by
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COVID-19 rarely spreads through surfaces. So
why are we still deep cleaning?

T he coroeavirus behind the pandoemic can linger on doocknobs and other
surfaces, but these aren't s mafos source of infection
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nanolett.0c03331

Figure L. Trammbmasn of COVID 19 thrugh droplete and seraeol particies. Mter Setag exhuled by 2 patam, ropiratory deopiets with varams
waes will travel and strraltsnesandy evaporaie in the ambeere enmirorereont. Seesd) soed droples dry srenediady to form & doud of sccosl particles,
Theso parniches ik suspeond (n the alr b @ sgatiiant sooent of tene Lage dbed droghens cun reach 2 limned Sctance and Wl o the ground doe
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Evaporation

Figure 13.11 Evaporation of pure water dropletsat 293 K [20°C]

and 50% relative humidity
Source: Hinds WC, 1982. Aerosol Technology, p.267, John Wiley & Sons, Inc.
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Turbulent Gas Clouds
and Respiratory
Pathogen Emissions
Potential Implications
for Reducing
Transmission of
COVID-19.

JAMA May 12, 2020
Volume 323, Number
18
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Characterization of expiration air jets and droplet
size distributions immediately at the mouth opening.
J Aerosol Sci. 2009; 40: pp.122-133.

Fang M, Lau APS, Chan CK, et al. Aerodynamic
properties of biohazardous aerosols in hospitals.
Hong Kong Med J. 2008; 14: pp.26-28.

Morawska L, Johnson GR, Ristovski ZD, et al. Size
distribution and sites of origin of droplets expelled

1 from the human respiratory tract during expiratory
& ' m,%t activities. / Aerosol Sci. 2009; 40: pp.256-269.
: 1 s . Almstrand AC, Bake B, Ljungstrom E, et al. Effect
N i of airway opening on production of exhaled particles.
-l J Appl Physiol. 2010; 108: 584-588
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scientific reports

Fluid dynamics of COVID-19
airborne infection suggests urgent
data for a scientific design of social
distancing
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www.nature.com/scientificreports

https://doi.org/10.1038/s41598-020-80078-7
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Airborne transmission of SARS-CoV-2: The world should face the reality
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Transmission of SARS-CoV-2: implications for infection
prevention precautions

World Health
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Yuan Liu,et al. Dane Westerdahl, Xinjin Liu, Ke Xu, Kin-fai Ho, Haidong Kan, Qingyan Fu & Ke Lan. Aerodynamic
analysis of SARS-CoV-2 in two Wuhan hospitals. Nature, Vol 582, 25, pp.557-560, June 2020.
https://www.nature.com/articles/s41586-020-2271-3
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Santarpia JL, et al. The Infectious Nature of Patient-Generated SARS-CoV-2 Aerosol. medRxiv preprint.
https://doi.org/10.1101/2020.07.13.20041632
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Hu J, etal. 2020. Distribution of airborne SARS-CoV-2 and
possible aerosol transmission in Wuhan hospitals, China.
National Science Review, 7: 1865-1867, 2020.
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Identifying the Risk of SARS-CoV-2 Infection
and Environmental Monitoring in Airborne
Infectious Isolation Rooms (AlIRs)
https://link.springer.com/cor 10.1007/s1
2250-020-00301-7.pdf
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Abstract

Healthcare workers (HCWs) are at high risk of occupational exposure to the new pandemic human coronavirus, SARSCoV-2, and are a source of nosocomial
transmission in airborne infectious isolation rooms (AlIRs). Here, we performed comprehensive environmental contamination surveillance to evaluate the risk
of viral transmission in AllRs with 115 rooms in three buildings at the Shanghai Public Health Clinical Center, Shanghai, during the treatment of 334 patients
infected with SARS-CoV-2. The results showed that the risk of airborne transmission of SARS-CoV-2 in AllRs was low (1.62%, 25/1544) due to the directional
airflow and strong environmental hygiene procedures. However, we detected viral RNA on the surface of foot-operated openers and bathroom sinks in AllRs
(viral load: 55.00-3154.50 copies/mL). This might be a source of contamination to connecting corridors and object surfaces through the footwear and gloves
used by HCWs. The risk of infection was eliminated by the use of disposable footwear covers and the application of more effective environmental and personal
hygiene measures. With the help of effective infection control procedures, none of 200 HCWs was infected when working in the AllRs at this hospital. This study
has provided information pertinent for infection control in AllRs during the treatment of COVID-19 patients.
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Jiang G., et al.,

Aerosol transmission, an indispensable route of COVID-19 spread: case study of a

department-store cluster. Front. Environ. Sci. Eng. 2021, 15(3): 46. https://doi.org/10.1007/511783-021-1386-
6
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