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Ai FCOVZ Risk calculator for aerosol transmission of SARS-CoV?2

e Uitbreiding blootstellingscenario’s met

- Besmettelijke persoon en blootgestelde personen tegelijkertijd in de
binnenruimte

- Afmetingen ruimte

- Aantallen blootgestelde personen

- Verblijfsduur

- Ventilatie

- Fractie intacte virusdeeltjes

- Fractie infectieuze virusdeeltjes
e Interactieve rekentool

e Output
- Concentratie virusdeeltjes in de binnenruimte als functie van de tijd
- Cumulatieve dosis
- Kans op blootstelling/infectie van tenminste één persoon
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AirCoV2 model
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Constante toename aantal virusdeeltjes door besmet personen ten
gevolge van uitademen/spreken (lineaire toename)

Door één keer hoesten of niesen een bepaalde beginconcentratie
van virusdeeltjes in de lucht

Virusdeeltjes verdwijnen met een bepaalde snelheid (exponentiele
afname)

- Inactivatie van het virus

- Ventilatie

- Inademing door blootgestelde personen

Dosis

- Cumulatieve dosis over de verblijfsduur

- Exponentiele dosisresponsrelatie

Aanname

- Gelijkmatige verdeling van de virusdeeltjes in de binnenruimte
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AirCoV2 data

e Verdelingen van gemeten aerosolen

met initiéle diameter < 60um;
totale volume; literatuurgegevens

2-5m away from patients
See also Santarpia et al. (2020)
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e Concentraties SARS-CoV2 in mucus (RIVM PCR metingen)
50% >10°/ml; 20% >107/ml; 5% >10%/ml
e Fractie intacte virusdeeltjes 0.6, Lednickey et al. (2020),
Viable SARS-CoV-2 in the air of a hospital room 1 with COVID-19 patients

Table 3. Estimate of viable virus counts based on TCID, tests.

. Virus genome Viable virus
Sample ID equivalen%sr‘l. of air” TCID5y/100 pl count/L air

1-1 BioSpot 94 2 68E+04 74

1-2 BioSpot + HEPA - 0 0

1-3 BioSpot 30 6.31EH03 18

2-1 VIVAS 44 1.00E+04 27

2-2 VIVA S+ HEPA - 0 0

2-3 VIVAS 16 2.15E+03 6
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*From Table 2
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AirCoV2 aannames

e Virusconcentratie in aerosol druppels = virusconcentratie in mucus

¢ Gelijkmatige verdeling van de virusdeeltjes in de binnenruimte

¢ Hoog infectieus virus, exponentiele dosisrespons, r=0,1 (onbekend)
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e Scenario S Risk calculator for aerosol transmission of SARS-CoV2
- Ru imte: I X b X h I Bochig sooss :Iv Results Model Data References About History
Length, 15
SOgRam i Breathe-Lo | Tidal breathing, pL/20min. Fabian et al. (2011)
idth,
- Ventilatie M 12 Breathe-Hi | 10xTidal breathing, pLi20min. -
Height, m 3
‘ Speak-Lo pL/20min. Asadi et al. (2019)
in b litk Velume, m? SE0: Speak-Hi pLi20min. Duguid (1945)
-— Ventilatiol
Een esmette IJ e @;' " Cough-Lo one cough, pL Lindsley et al. (2012)
liter'sedperson
persoon met O m3h i 0? Cough-Hi one cough, pl Duguid (1346)
b.epaa Ide i One infected person Sneeze-Lo one sneeze, pl Gerone et al. (1966)
V|ruzscor;-fentrat|le e e P 1C"‘|3_L| Sneeze-Hi one sneeze, pl Duguid (1946)
( 10 i 1 0 per m ) P[10~8 virus/ml] 8.5% Figure from Schijven et al. (2020)
Exposed person(s) Sneeze-Hi [ [ [ 'r—ﬂ:— )
- Aantal Number [10 Sneazs-Lo s
e 5 . &0 Cough-Hi p—m—q
blootgestelde ESEi S -
Virus infectivity e A
personen en Spest-Hi — T —
Verb|IJdeUUI‘ Intact fraction |0.6 Spesk-Lo T
Infectious fraction 0.1 Breathe [T} 1
Virus concentration in the air 2 0 2 4 e
- Virus infectiviteit @ virusiroom O VirusiL Logsp total aercsol droplet volume (pL
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e Vergadering i Risk calculator for aerosol transmission of SARS-CoV2
L ] Geen ve nt”at| e e L jv Results Model Data References About History
= i.in Length, m i5 ]
Y TI en + een p erson e n | Exposure and infection risk Dose  Virus concentration in the air
Width, m i5
LA Bresthe (Lo, H Speaking (Lo, Hi)
e Duurt een uur Height, m 3 it i
Volume, m3 680. £ L [ £ A
Ventilation ; 1000 E 1000
@ @
@ litar/sec/person 0 §- E‘
O mih 0 : = : & =
One infected person 01 t + 0.1
Virus/iml in mucus 107 8 ¥ 2 5 10 20 50 2 5 10 20 50
P{10~8 virus/ml] 8.5% minutes minules
Exposed person(s) Bresthe-Lo+one cough (Lo. Hi) Breathe-Lo+one sneeze (Lo, Hi)
Number [10 ] 108 10°
- E
Exposure time, min. | 60 g 1000 % 1000 =
Virus infectivity = =
8 10 m— N 4 10
Intact fraction 0.6 & S
® 01 S X
Infectious fraction 0.1
Virus concentration in the air : 8 10 0 ! 5 10 50
ninutes tes
@Vsruslroom OVlrus/L = ol
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i SCENARIO -} H H
e Vergadering Risk calculator for aerosol transmission of SARS-CoV2
[ ] Geen ve nt”at|e SS=ESew poms jv Results Model Data References About History
- g Length, m 115
) Tlen_l_een personen Exposure and infection risk Dose  Virus concentration in the air
Width, m 15
LA G lative dose of exp e time
e Duurt €en uur Herghtins L2 AITMC samples Positive MC samples
Volume, m3 680. Mean [ 5% | 50% [95% | % pos | Mean | 5% | 50% | 95%
(Pt Breathe-Lo [ 0037 0 | 0 | 0 |25% | 3.5 |1 [ 1 | 2
@ literised © Breathe-Hi | 034 | 0 | O 1 12% 28 |3 1 8
iteris rson
@ o = o Speak-Lo [ 0.21 |0 [ © 1 18% 12 |1 1 2
e ’ Speak-Hi | 0.28 | 0 | O 1 22% 12 |1 1 2
Onefe actacpseson Cough-Lo [0055[ 0 [ 0 [ 0 [44% | 13 [T 1 [ 2
Virus/ml in mucus 10"' 8 > Cough-Hi [ 24 |0 | 2 8 | 7% 3] 2 8
P{10~8 virus/ml] 8.5% Sneeze-lo | 26 |0 | 2 6 87% 3. 1 3 7
- e Sneeze-Hi 19. |6 |17 [ 40 [100% | 19. [ 6 | 17 | 40
Number [10

Exposure time, min. 60

Virus infectivity
Intact fraction |0.6
Infectious fraction 0.1

Virus concentration in the air

®virusiroom (O VirusiL
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e Ve rgaderl ng SCERARIO Risk calculator for aerosol transmission of SARS-CoV2
° Geen Vent”at|e [ Meeting =] Results Model Data References About History
= Length, m (13
1 ) | Exposure and infectionrisk  Dose  Virus concentration in the air
e Tien+één personen|,,. .. i
I r A Exposure probability Infection risk
e Duurt een uur Height. m 2 Mean | 5% | 50% | 95% |Mean | 5% |50% | 5%
volume, m? 680. Breathe-Lo | 1.3% | 0% [ 0% | 0% [0.2% [0% | 0% | 0%
Vestilation Breathe-Hi | 7.2% | 0% | 0% | 45% | 1.5% | 0% | 0% |5.8%
(O e o Speak-Lo [B.6% |0% | 0% |45% [1.2% [ 0% | 0% |5.8%
O m3h o. Speak-Hi | 11% [ 0% | 0% |45% | 1.6% | 0% | 0% |5.8%
et Cough-lo | 2.2% [0% | 0% [ 0% (0.31% [0% | 0% | 0%
ba lafacted persog Cough-Hi | 55% | 0% | 70% | 99% | 12% | 0% |11% | 38%
Virus/ml in mucus 10+ 8 7| Sneeze-Lo | 64% | 0% | 70% | 97% | 14% | 0% [11% | 30%
P[10~8 virus/ml] a.5% Sneeze-Hi | 99% |[97% |100% [100% | 62% [30% [64% | 91%
Exposed person(s) » . . .
: Probability of exposing and infecting at least one person via aerosol
Number |10

transmission of virus from one infected person,

Exposure time, min. (60
Exposure probability and infecting risk are equal if the fractions of

Virus infectivi N L s < ” S e Y

=y intact virus particles and of virus particles giving infection are both
Intact fraction 0.6 equel to one.
Infactious fraction 0.1

The probability of this scenario occurring depends on the prevalence
of the virus infection and the frequency of persons meeting in this
@ virusiroom (O VirusiL kind of room for this period of time.

Virus concentration in the air
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Concentratie virusdeeltjes in de lucht

Vergadering
Tien+één personen

Duurt één uur
1: geen ventilatie

2: 12 L/s/p=432m3/uur=0,1xruimte/10min.
3: 120 L/s/p=432m3/uur=1xruimte/10min.
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Cumulative dose of exposure time
: g - All MC samples Positive MC samples
CU mu | atleve dOS|S Mean [5% [50% [95% [ % pos [Mean | 5% |50% [95%
. Breathe-Lo [0.037| 0 | 0 | 0 [25% | 15 |1 | 1 | 4
e Vergadering Breathe-Hi | 034 [0 [ 0 [ 1 [12% | 27 [T 1 | 8
e Tien+één personen Speak-Lo | 021 [0 | O | 1 [ 18% | 12 [1 |1 | 2
o Speak-Hi | 028 |0 | 0 | 1 |22% | 12 [1 | 1 | 2
e Duurt een uur Cough-Lo [0.055| 0 | 0 | 0 [44% | 13 |1 | 1 | 2
e 1: geen ventilatie Cough-Hi | 24 |0 | 2 |8 |77% | 31 [T |2 | 8
o 2:12 L/s/p=432m3/uur=0,1xruimte/10min. |[Sneeze-lo| 26 [0 [ 2 [ 6 [&% | 3. [1] 3 [ 7
3: 120 L/s/p=432m3/uur=1xruimte/10min, [>eeze-Hi] 19 [© | 17 | 40 [100% | 19 [© | 17 | 40
Cumulative dose of exposure time Cumulative dose of exposure time
2 All MC samples Positive MC samples 3 All MC samples Positive MC samples
Mean [5% [50% [95% [ % pos [Mean [5% [50% [95% Mean | 5% [50% |95% |% pos [Mean [5% [50% [95%
Breathe-Lo | 0028 0 | 0 | 0 [1.9% | 15 |1 [ 1 | 3 Breathe-Lo | 0.01 [0 | 0 | 0 [0.77% | 13 |1 [ 1 | 3
Breathe-Hi | 028 [0 | 0 | 1 [ 11% | 27 [1 [ 1 | @ Breathe-Hi |0.097| 0 | 0 | 0 | 5% | 19 |1 [ 1 | 6
Speak-lo | 017 [0 | O [ 1 [ 15% [ 11 |1 [ 71 | 2 Speak-lo |0.064| 0 [ O | 1 [61% | 1. [T [ 1 | 1
Speak-Hi [ 0.3 [0 [0 [ 1 [20% [ 32 [T |1 | 2 Speak-Hi [0.079| 0 | 0 [ 1 [74% | 11 |1 [ 1 | 2
Cough-Lo (00440 [ O | 0 [35% | 13 |1 [ 1 3 Cough-Lo (00120 [ O | O | 1% [ 1.2 [T | 1T | 3
Cough-Hi | 1.8 [0 | 1 |6 | 70% | 26 [1 |2 | 7 Cough-Hi | 044 [0 | 0 | 2 |32% | 14 |1 [ 1 | 3
Smeeze-lo | 18 |0 | 2 |5 | 79% | 28 [1 | 2 | 6 Sneeze-Lo | 047 [0 | 0 | 2 [36% | 13 |1 [ 1 | 3
Sneeze-Hi | 15, | 4 | 13 | 31 |100% | 15. |4 | 13 | 31 Sneeze-Hi | 35 [0 | 3 [ 9 [93% | 38 [1 [ 3 |9
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1 Exposure probability Infection risk
Mean | 5% [ 50% | 95% [Mean [ 5% |50% |95%
Breathe-Lo | 1.3% [0% [ 0% [ 0% [02% (0% | 0% | 0%
Breathe-Hi | 7.2% [ 0% | 0% [45% [ 1.5% [0% [ 0% |5.8%

Blootstelling en infectierisico

N -

V'ergac’i?nng Speak-Lo [8.6% | 0% | 0% |45% | 1.2% [ 0% | 0% |5.8%
e Tien+een personen Speak-Hi | 11% [0% | 0% [45% [ 1.6% [ 0% | 0% [5.8%
e Duurt één uur Cough-Lo | 2.2% | 0% [ 0% [ 0% |0.31% [ 0% | 0% | 0%

Cough-Hi | 55% | 0% | 70% [ 99% | 12% [ 0% [11% [38%
Sneeze-Lo | 64% | 0% | 70% [ 97% | 14% [ 0% [11% [30%

1: geen ventilatie

e 2:12 L/s/p=432m3/uur=0,1xruimte/10min. Sneeze-Hi | 99% |97% | 100% |100% | 62% |30% |64% | 91%
e 3:120L/s/p=432m3/uur=1xruimte/10min.
5 Exposure probability Infection risk 3 Exposure probability Infection risk
Mean | 5% | 50% | 95% |Mean | 5% |50% | 95% Mean | 5% |50% | 95% | Mean |5% |50% [95%
Breathe-Lo [0.97% | 0% | 0% | 0% |0.15% | 0% | 0% | 0% Breathe-Lo | 0.4% (0% | 0% | 0% [0.058% |0% | 0% | 0%
Breathe-Hi | 6.2% | 0% | 0% | 45% | 1.3% | 0% | 0% |5.8% Breathe-Hi | 2.7% [0% | 0% | 0% | 0.49% (0% | 0% | 0%
Speak-Lo | 7.2% | 0% | 0% | 45% |0.97% | 0% | 0% |5.8% Speak-Lo | 2.8% |0% | 0% |[45% | 0.37% [0% [ 0% |5.8%
Speak-Hi | 9.8% | 0% | 0% |45% | 1.3% | 0% | 0% |5.8% Speak-Hi | 3.4% |0% | 0% | 45% | 046% |0% | 0% |5.8%
Cough-Lo | 1.7% | 0% | 0% | 0% |0.25% | 0% | 0% | 0% Cough-Lo | 0.5% |0% [ 0% | 0% [0.071% |0% | 0% | 0%
Cough-Hi | 48% | 0% | 45% | 97% | 9.7% | 0% |5.8% | 30% Cough-Hi | 17% [0% | 0% | 70% | 2.5% [0% [ 0% |11%
Sneeze-Lo | 54% | 0% | 70% | 95% | 10% | 0% | 11% | 26% Sneeze-Lo | 19% (0% | 0% | 70% | 2.7% (0% [ 0% |[11%
Sneeze-Hi | 98% |91% |100% |100% | 54% |21% | 54% | 84% Sneeze-Hi | 74% |[0% |83% |100% | 18% (0% [16% |42%
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Conclusies

e Voor het scenario in een vergaderruimte met 11 personen, waarvan
1 besmettelijk gedurende een uur, virusconcentratie in aerosol =
die in mucus = 108/ml (5%):

- Ademen/spreken leidt via aerosoltransmissie tot een infectierisico
van ongeveer 1%

- Een nies of een hoest leidt via aerosoltransmissie tot een zeer
hoog infectierisico

¢ Volgens het model is effect ventilatie van 12 liter/sec/persoon
verwaarloosbaar

¢ Volgens het model is effect ventilatie van 120 liter/sec/persoon
3-4 x reductie infectierisico
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