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TRANSMISSION DE SARS DANS UN AVION
(SJ OLSEN, NEJM, 2003

https://www.nejm.org/doi/full/10.1056/NEJMo0a031349
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TRANSMISSION DE SARS DANS UN AVION

(SJ OLSEN, NEJIM, 2003;349:2416-22) © N ENGL J MED
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https://wwwnc.cdc.gov/eid/article/27/5/21-0514_article
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Study setting

Design

Proportion of positive samples

Strengths (+) and limitations (=)

Published studies with negative viral
cultures
Santarpia et al., 2020 (103)
Nebraska, USA
Low- and high-risk

Zhou et al., 2020 (104)
ondon, UK
Low- and high-risk (including ICU)

Binder et al.,, 2020 (105)
California, USA
Assumed low-risk

iPublished studies without viral

cultures
Chia et al, 2020 (193)
Singapore
Low- and high-risk (including ICU)

Liu et al., 2020 (194)
Wuhan, China
Low- and high-risk (including ICU)

Ding et al,, 2020 (152)
Nanjing, China
Unknown risk level

Guo et al., 2020 (144)
Wuhan, China
Low- and high-risk (including ICU)

Ong et al,, 2020 (146)
Singapore
Assumed low-risk

Ma et al,, 2020 (153)
Beijing, China
Low- and high-risk (including ICU)

Razzini et al., 2020 (197)
Milan, Italy
High-risk (ICU)

Kenarkoohi et al., 2020 (198)
Iran
Low- and high-risk (including ICU)

Mouchtouri et al., 2020 (199)
Greece
Low- and high-risk

Unpublished studies with positive
viral cultures
Santarpia et al., 2020 (preprint)
(106)
Nebraska, USA
Unknown risk level

Lednicky et al. (2020) (preprint)
(107)

Florida, USA

Low-risk

Journals.ASM.org

13 pts in isolation units

Air sampling: 50 liters/min for 15 min (750
liters) and personal air sampler (4 liters/
min) on HCWs

No-touch: air handling grates and window
ledges

5 hospitals (including GW, ICU, emergency
department)

Air sampling: 3 or 4 samplers collecting 1
m3 in pt, staff, and public areas

20 hospitalized pts
Air sampling: 3.5 liters/min for 4 h (840
liters) in in high- and low-risk areas

5 pts in AllRs

Air sampling: in 3GW rooms, 6 samplers
at 35 liters/min for 4 h (5,040 liters)

No-touch: exhaust vents in 4 GW rooms
and 1 ICU room

Tertiary hospital (severe cases) and make-
shift center (mild cases)

Air sampling: various sampling duration at
S liters/min in pt, staff and public areas

No-touch: ICU room corner

10 pts in COVID-19 hospital

Air sampling: various devices from 10
liters/min for 30 min to 500 liters/min
for 20 min; EBC and exhaled air samples

No-touch: toilet and roof exhausts

15 ICU pts and 24 GW pts

Air sampling: 300 liters/min for 30 min
(9,000 liters) near and far from pts (e.g.,
corridor)

No-touch: air outlets

3 symptomatic pts in AlIRS
Air sampling: 5 liters/min for 4 h and &

m3/h for 15 min (1,200-1,500 liters)
No-touch: air outlet fan

Hospital and quarantine hotel

Air sampling: 15 to 400 liters/min for
40min (600-16,000 liters)

Breath sampling from 49 pts: 300-500 il
of EBC

No-touch: ventilation duct

3 pts in a COVID-19 isolation ward

Air sampling: 50 liters/min for 40 min
(2 m¥) in contaminated (pt) areas,
semicontaminated and clean (staff)
areas

10-30 pts in different areas of a COVID-19
hospital

Air sampl 12 liters/min for 3h (2,160
liters) in ICU, GW, and low-risk areas

Hospital AlIR, long-term care isolation
wards, nursing home

Air sampling: 50 liters/min for 10 min (500
liters)

Air sampling: 6 samplers at 3.5 liters/min
for 30 min (105 liters)

2 pts in a designated COVID-19 ward
Air sampling: 3 h

Air: 12/19 in rooms, 7/12 in hallway, 4/4 on personal
sampler
No-touch: 4/5 grates, 16/22 ledges

Air: 2/31 confirmed positive in cohort ward and
acute admission unit; 14/31 suspected positive

Air: 3/195 from 3 different pt rooms (particle sizes,
<4 pm and >4 pm)

Air: 2/3 (particle sizes, >4 um and 1-4 um)
No-touch: 3/5

Air: 19/33 (particle sizes, 025-1.0 um and >2.5 pm)
No-touch: 2/2

Air: 1/46 in corridor; 0/2 EBC, 0/2 exhaled air
No-touch: 1/1 toilet, 0/5 roof

Air: 14/40 in ICU, 2/16 in GW
No-touch: 8/12 in ICU, 1/12 in GW

Air: 0/10
No-touch: 2/3

Air: 1/26 in unventilated hotel toilet
EBC: 14/52
No-touch: 1/1

5 samples total: 100% positive in contaminated
areas, 0% in semicontaminated and clean areas

Air: 2/14 (in 2 1CU wards with 10 severely ill pts
each)

Air: 1/12 (maskless hospitalized pt)
No-touch: 1 (nursing home A/C filter)

Air; 6/6 (particle size, <1 um)

Air: 4/4

(+) Evaluation of long-range (e.g., hallway) and
short-range (e, personal air sampler)

(+) Sample positivity linked to onset of Sx

(+) Viral loads measured

(~) Unknown particle sizes

() Sampler positions unknown or suboptimal
(eg. risk of contamination by particles
resuspended from the floor)

(+) Viral loads measured

(+) Sample positivity linked to ward type
(GW=ICU) and distance from pt

(=) Lack of clinical data on pts

(=) Air sampling during AGPs

(=) Unknown particle sizes

(~) Unknown sampling flow rate and duration

(+) Aerosol sizes and viral loads measured
(~) Lack of clinical data and risk level

(-) UV light disinfection (false negative)

(~) 50% of pts at day 8 or more of infection

(+) Aerosol sizes and viral loads measured

(+) Sample positivity linked to Sx (4/5 pts
symptomatic on day of sampling), onset of
illness (wk 1) and viral load

(+) No AGPs during sampling

(+) Aerosol sizes and viral loads measured

(+) Sample positivity linked to ventilation (e.q,
high loads in mobile toilet)

(~) Lack of clinical data on individual pts

(=) Floor sampling (risk of contamination by
resuspension of settled particles)

(+) Detailed description of pt data and
environment (including air flows)

(+) Specific data on exhaled breath

(+) Viral loads measured

(+) Hypothesis on fecal origin of aerosols

(=) Unknown particle size

(+) Viral loads measured

(+) sample positivity inversely correlated with
distance from pt: positive up to 4 m away

(=) Unknown particle sizes

(+) Sample positivity correlated with clinical
data and timing of cleaning

(+) Viral loads measured

(—) Air outlet fan close enough to coughing pt
to be contaminated by droplets (195)

(+) Specific data on exhaled breath

(+) Viral loads measured

(+) Sample positivity linked to disease stage

(~) Possible saliva contamination of EBC (196}

(~) Possible contamination of ventilation duct
(located beneath a pt bed)

(~) Unknown particle sizes

(+) Viral loads measured
(~) Unknown particle sizes

(- Lack of clinical data on pts

(~) Unspecified no. of samples per area

(~) High-risk setting only (2/3 pts intubated)

(+) Viral loads measured

(+) Detailed information on environment, pts
and interventions

(~) PM (particulate matter) sizes measured, butf
not viral aerosol sizes

(+) Inclusion of long-term care facilities

(~) Unknown particle concentration and sizes

(=) Unknown total no. of pts and lack of
clinical data on pts

(+) Aerosol sizes and viral loads measured

(+) Viral protein and RNA detection from
culture

(-) Absence of Cy values

(~) TCIDs, value obtained in culture applied to
initial air sample

(+) Water vapor condensation sampling

(+) Matching virus sequence with pt swab

(~) Lack of symptom data on pts

(~) Unknown flow rate of air sampling

(=) Implausible viral loads

(=) Unknown particle sizes

Study settings

Design

Proportion of

positive samples  Strengths (+) and limitations (=)

Cheng et al., 2020 (145)
Hong Kong
lLow- and high-risk (including ICU)

Faridi et al., 2020 (200)
Iran
Mostly high-risk (ICU)

Li et al., 2020 (201)
uhan, China
Low- and high-risk (including ICU)

u et al., 2020 (147)
uhan, China
Low- and high-risk (including ICU)

6 pts in AlIR

Air sampling: 50 liters/min for 20 min
(1,000 liters), 10 cm from pts’ chin
under an umbrella (air shelter)

44 hospitalized pts
Air sampling: 1.5 liters/min for 1h
(90 liters) in shared pt rooms

Designated COVID-19 hospital with
800 severe cases (20 in ICU)

Air sampling: 80 liters/min for 30 min
(2,400 liters) in 45 areas (low,
medium, and high risk)

Designated COVID-19 hospital

Sampling in moderate-risk (buffer
room for doffing) and high-risk (pt
room) areas

This content may be subject to copyright and license restrictions.
Learn more at journals.asm.org/content/permissions

Air: 0/6 (+) Increased proportion of exhaled air sampled
under the umbrella

(+) Sampling with and without mask-wearing

(+) Detailed clinical data on pts

Air: 0/10 (+) Detailed information on environment and
interventions

(=) Lack of clinical data on individual pts

(=) Small volume of air sampled

Air: 0/135 (+) Three replicate samples at each location on
separate days

(=) 4-time-daily air disinfection (false negative)

(=) Qualitative reverse transcriptase PCR

Air: 0/44 (=) No description of pts
(=) Unknown air sampling method
(=) Open windows and UV light disinfection

(potential false negatives)

Clinical Microbiclogy
Reviews
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https://doi.org/10.1073/pnas.2006874117

Port du masque Absence de masque
rrasse, jogging Personnes-/+ Personnes +++

Ventilation Va CCInatlon Ventilation
L& ]

t Extérieur Intérieur + ou - ventilé Extérieur Intérieur + ou - ventilé

Salle d'attente

Personnes-f

Vaccination

Ventilation Ventilation

e —

Temps de conta Extérieur Intérieur + ou -ventilé

Personnes +++

Extérieur Intérieur + ou

Se taire

Parler

<15’
Crier,

chanter
Se taire

w
o3

Parler >15’

Crier,

chanter . . ar
Niveau de risque

Niveau de risque

Faible modéré éleve Faible modéré elevé

Adapté de https://www.bmj.com/content/370/bmj.m3223

Risk Mode Comportement des personnes
Siune personne infectée entre... a Espace concerne :
Si une personne infectée entre... Salle de classe v Masques, On parle v

Etant donné le taux d'incidence...

Pour limiter mon risque personnel... Seuil de tolerance du risque:

0.10 Groupe d'age : 0.68
0.10: Sar 1.00: 0.23: Enfants 0.68: Adultes00: Personnes
Risqué (<15 ans) (15-64 ans)agées (>64 ans)

Souche virale - 1.00 Proportion de personnes

immunisées:0%
https://indoor-covid-safety.herokuapp.com/ 10:Wahan 155

B.1.1.7/UK


https://www.bmj.com/content/370/bmj.m3223

MODELES DE PREVENTION >2M NON FLUX AERIENS

Dans une file d’attente
en intérieur ou en extérieur

rAéroso!s g

Diriger /[ i
les aérosols 8
vers le haut |

Dans un restaurant
en intérieur

Ventilateur

Créer un courant

dair pour éviter

une contamination des
personnes face a face

Aérosols

Dans une boite de nuit
en intérieur

— Aspiration
Aérosols ‘l =@=

Des courants d'air
sortent par des
trous présents dans
le plancher. Ils vont
faire remonter les
aérosols dans l'air
qui va étre aspiré
o\ \ s Par un systeme

I 2 _.” /@ ' ci installé au plafond

Sur une terrasse
en extérieur

Aérosols

Source : F. Poydenot, I. Abdourahamane, E. Caplain, S. Der, J. Halech, et al., « Risk
Assessment for Long and Short Range Airborne Transmission of SARS-CoV-2, Indoors
and Outdoors, Using Carbon Dioxide Measurements », 2021, Hal (Archives-ouvertes.fr)

— Boitier aspirant

Une ventilation
doublee d'une
filtration expulse
I'air expiré

vers le haut

Infographie : Le Monde


https://hal.archives-ouvertes.fr/view/index/docid/3213146
https://aip.scitation.org/doi/10.1063/5.0011960

Risk Mode

Etant donné le taux d'incidence... v

Incidence': 100 == pour 100000

Pour estimer votre taux dincidence local, voici quelques ressources utiles : en France,

covidtracker, CDC COVID-19 Data Tracker, JHU Coronavirus Resource Center, US Immunity

Estimates, International Immunity Estimates

72 personnes 4h
36 personnes si tx incidence 400
>111 si 99% immunisés!

Risk Mode

Etant donné le taux d'incidence... v

Incidence': 400 = pour 100000

Pour estimer votre taux dincidence local, voici quelques ressources utiles : en France,

covidtracker, CDC COVID-19 Data Tracker, JHU Coronavirus Resource Center, US Immunity

Estimates, International Immunity Estimates

100 personnes 4h
25 personnes 10j

https://indoor-covid-safety.herokuapp.com/

Espace concerné :

Restaurant v

Seuil de tolérance du risque:
0.10

0.10: Sar 1.00:

Risqué

Souche virale : 2.00

1.0: Wuhan 1.58:
B.1.1.7/UK

Espace concerne :

Salle de classe v

Seuil de tolérance du risque:
0.10

0.10: Sar 1.00:

Risqué

Souche virale : 2.00

1.0: Wuhan 1.58:
B.1.1.7/UK

Comportement des personnes

Pas de masques, On parle v

Groupe d'age : 0.68

0.23: Enfants

(<15 ans)

0.68: Adultes00: Personnes
(15-64 ans)agées (>64 ans)

Proportion de personnes
immunisées:30%

Comportement des personnes

Masques, On parle v

Groupe d'ége : 0.28

0.23: Enfants

(<15 ans)

0.68: Adultet00: Personne
(15-64 ans)agées (>64 ans

Proportion de personnes
immunisées:0%
O



The COVID-19 indoor safety guideline would limit the cumulative exposure time (CET) in a room
with an infected individual to lie beneath the curves shown.

A Classroom B Nursing home

Time with masks 7 (days) Time with masks 7 (hours)

0 1 2 3 4 5 6 7 8 9 10 11 0 25 50 75 100 125
30 - 1 1 1 1 1 1 1 1 1 1 1 4 - X - . N " ;
: basitcal % mechanical
: mec .antca * ventilation Unsafe
25 41: ventilation U n Safe . (8ACH)
x (8 ACH)
J s 3 H - - — 5 S\ T —
20 M _ ______________________ E:E normal occupancy
= . normal occupancy =
= s z
— 541 natural 5 o e Rttt
E‘ : ventilation 21\
3 1 (034 ACH) g |\ s
& E a | N e T
8 10 A 3
o} BT s o
5 Six Foot Rule 1 natural ventilation
7 (0.34 ACH)
Safe
Safe
0 T T T T T T T T T T T 1 0 - T T r 1
0 2 4 6 8 10 12 14 16 18 20 22 2 0 15 30 45 60 75
Time without masks 7 (hours) Time without masks 7 (minutes)

1 Vaccination = zone « safe » si > 90% taux vaccinés adultes. Enfants?
2 Aération des locaux et détecteurs CO2
3 Mesures adaptées selon évaluation du risque

Martin Z. Bazant, and John W. M. Bush PNAS | l J t ; : ;
©2021 by National Academy of Sciences 2021;118:17:e2018995118
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