Supplementary materials

Table S1. Size of the population in each age group from INSEE French census (Institut National de la
Statistique et des Etudes Economiques) as of January 1%, 2021.

Age class Size
[0;4] 3,671,719
[5:9] 4,084,036

[10;14] 4,187,992
[15;19] 4,140,996
[20;24] 3,757,482
[25:29] 3,713,426
[30;34] 4,056,469
[35:39] 4,231,788
[40;44] 4,072,226
[45;49] 4,512,223
[50;54] 4,425,730
[55;59] 4,359,376
[60;64] 4,099,662
[65;69] 3,899,944
[70;74] 3,477,098

>75 6,373,536
Total 67,063,703

Table S2. Proportions of mild (p*n), moderate (p*im) and severe (p*im) infections by age m (1 <m <
16) and by susceptibility status i (1 <i <4).

Age class P’im | Pim | Plim
[0;4] 0,985 | 0,014 | 0,001
[5;9] 0,979 | 0,020 | 0,001

[ ] 0,976 | 0,023 | 0,001

[ ] 0,960 | 0,038 | 0,003

[20;24] 0,930 | 0,065 | 0,005

[ ] 0,900 | 0,091 | 0,009

[30;34] 0,874 | 0,112 | 0,014

[35;39] 0,848 | 0,132 | 0,020

[40;44] 0,808 | 0,162 | 0,030

[ ] 0,766 | 0,191 | 0,043

[ ] 0,710 | 0,227 | 0,064

[55;59] 0,622 | 0,281 | 0,098

[ ]

[ ]

[ ]

0,527 | 0,331 | 0,143
0,435 | 0,367 | 0,197
0,348 | 0,390 | 0,262
=75 0,218 | 0,364 | 0,418
Pimare directly informed by Clark et al. [1].




Age class P*am P’am pam
[0;4] 0,9969 | 0,0028 | 0,0003
[5:9] 0,9960 | 0,0037 | 0,0003

[10;14] 0,9956 | 0,0042 | 0,0003
[15;19] 0,9923 | 0,0078 | 0,0009
[20;24] 0,9853 | 0,0133 | 0,0015
[25;29] 0,9774 | 0,0200 | 0,0027
[30;34] 0,9692 | 0,0266 | 0,0042
[35;39] 0,9602 | 0,0338 | 0,0060
[40;44] 0,9457 | 0,0453 | 0,0090
[45:49] 0,9284 | 0,0588 | 0,0129
[50;54] 0,9030 | 0,0789 | 0,0192
[55;59] 0,8609 | 0,1108 | 0,0294
[60;64] 0,8084 | 0,1498 | 0,0429
[65;69] 0,7470 | 0,1930 | 0,0591
[70;74] 0,6795 | 0,2419 | 0,0786
>75 0,5274 | 0,3472 | 0,1254
pjfm are calcglated assuming that p’am = p*im+ (1-0.5%0.3)p’1m, pam = 0.7*p*1m + 0.5%0.3*p’1,n and

pom = 0.3*p im.

Age class Pm | Pm | Phm
[0;4] 0,985 | 0,015 | 0,000
[5;9] 0,979 | 0,021 | 0,000

0,976 | 0,024 | 0,000

[ ]

[15;19] 0,960 | 0,041 | 0,000
[20;24] 0,930 | 0,070 | 0,000
[25:29] 0,900 | 0,100 | 0,000

[30;34] 0,874 | 0,126 | 0,000
[35;39] 0,848 | 0,152 | 0,000
[40;44] 0,808 | 0,192 | 0,000
[ ] 0,766 | 0,234 | 0,000
[ ] 0,710 | 0,291 | 0,000
[55;59] 0,622 | 0,379 | 0,000
[ ]
[ ]
[ ]

0,527 | 0,474 | 0,000
0,435 | 0,564 | 0,000
0,348 | 0,652 | 0,000
>175 0,218 | 0,782 | 0,000
pigm are calculated assuming that p23m = pzlm, p33m = p41m + p31m and p43m =0.




Table S3. Eligible age classes to vaccination by month in the model.

Month Eligible age Month Eligible age
class class
January >75 July >10
February >75 August >10
March >60 September >10
April >50 October >10
May >20 November >10
June >10 December >10

Table S4. Vaccine coverage with at least one dose at the end of each month informed by vaccination
French database VAC-SI (Systéme d'Informations pour le suivi de la VACcination).

Month Vaccine coverage with at least one dose
at the end of each month (%)
January 2.45
February 4.60
March 12.22
April 23.63
May 38.85
June 50.64

Proportion of infection with alpha, beta and gamma VOC

Figure S1. Proportion of alpha, beta or gamma Variants Of Concern (VOC) infections among all
COVID-19 infections from French surveillance database SI-DEP (Systéme d'Informations de
DEPistage) and Santé Publique France surveys from January 2021 to May 2021.

Proportion of infection with delta VOC

Figure S2. Proportion of delta Variant Of Concern (VOC) infections among all COVID-19 infections
from French surveillance database SI-DEP (Systéme d'Informations de DEPistage) from May 2021 to
July 2021 and from ECDC’s (European Centre for Disease Prevention and Control) projections from
July to August 2021.



Table S5. Contact matrices for pre-pandemic contacts at home, at school, at work and other contacts
in France, provided by Prem et. al [2].
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Table S6. Definitions of perturbation matrices for contacts at school (S), at work (W) and other
contacts (O).

Perturbation Definitions
matrices

S2 School closure or national vacations

S3 Zone A vacations

S4 Zones A and C vacations

S5 Zones B and C vacations

S6 Zone B vacations

01 Closure of bars/restaurants, cinemas/theatres, non-essential businesses and travels
restriction < 3 hours to < 20km from home (2" and 3" lockdowns)

02 Closure of bars/restaurants, cinemas/theatres, non-essential businesses and strict travels
restriction < 1 hours a < 1km (1* lockdown)

03 Closure of bars/restaurants, cinemas/theatres and curfew

Wi Obligatory to work from home if feasible (2" and 3™ lockdowns)

W2 Strict obligatory to work from home, lay-off if not feasible (1% lockdown)

W3 Recommendation to work from home

Zone A: academies of Besangon, Bordeaux, Clermont-Ferrand, Dijon, Grenoble, Limoges, Lyon and Poitiers/
Zone B: academies of Aix-Marseille, Amiens, Caen, Lille, Nancy-Metz, Nantes, Nice, Orléans-Tours, Reims,
Rennes, Rouen and Strasbourg/ Zone C : academies of Créteil, Montpellier, Paris, Toulouse and Versailles

Table S7. Percentage reduction in contacts by each perturbation matrices for contacts at school*, at
work and other contacts.

Perturbation Percentage reduction in Percentage reduction in Percentage reduction in
matrices contacts at school contacts at work other contacts

S2 -95%

S3 -24%

S4 -50%

S5 -67%

S6 -44%

0] -40% under 65
-70% over 65

02 -90% under 65
-95% over 65

03 -20% under 65
-50% over 65

Wl -40%

W2 -70%

W3 -30%

*For contacts at school, we weighted the percentage reduction in contacts at school for each zone’s vacations
according to the population’s size in each zone



Table S8. Application periods of perturbation matrices for contacts at school (S), at work (W) and other

contacts (O).

08

k-value

04

02

0
Jun-19

Start End S O W Start End S O W
01/01/2020 12/03/2020 0 0 0 04/04/2021 06/04/2021 2 3 1
12/03/2020 14/03/2020 2 0 0 06/04/2021 26/04/2021 2 1 1
14/03/2020 17/03/2020 2 3 0 26/04/2021 03/05/2021 0 1 1
17/03/2020 02/06/2020 2 2 2 03/05/2021 12/05/2021 0 1 3
02/06/2020 22/06/2020 2 0 3 12/05/2021 16/05/2021 2 1 3
22/06/2020 04/07/2020 0 0 3 16/05/2021 18/05/2021 0 1 3
04/07/2020 01/09/2020 2 0 3 18/05/2021 20/06/2021 0 3 3
01/09/2020 17/10/2020 0 0 3 20/06/2021 06/07/2021 0 0 3
17/10/2020 30/10/2020 2 0 3 06/07/2021 01/09/2021 2 0 3
30/10/2020 01/11/2020 2 1 1 01/09/2021 23/10/2021 0 0 O
01/11/2020 15/12/2020 0 1 1 23/10/2021 08/11/2021 2 0 0
15/12/2020 19/12/2020 0 3 3 08/11/2021 18/12/2021 0 0 0
19/12/2020 04/01/2021 2 3 3 18/12/2021 01/01/2022 2 0 O
04/01/2021 06/02/2021 0 3 3 01/01/2022 07/02/2022 0 0 0
06/02/2021 13/02/2021 3 3 3 07/02/2022 14/02/2022 3 0 0
13/02/2021 22/02/2021 4 3 3 14/02/2022 21/02/2022 5 0 0
22/02/2021 01/03/2021 5 3 3 21/02/2022 28/02/2022 4 0 0
01/03/2021 07/03/2021 6 3 3 28/02/2022 07/03/2022 6 0 O
07/03/2021 04/04/2021 0 3 3 07/03/2022 01/04/2022 0 0 O
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Figure S3. Calibration’s plot for the 3 years immunity duration analysis. (a) K-value estimation from
May 13", 2020 to July 1, 2021; (b) Model fit (logarithmic scale) from May 13, 2020 to July 1%, 2021
to reported COVID-19 cases from French surveillance database (SI-DEP-Systéme d'Informations de

DEPistage).
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Figure S4. Calibration’s plot for the no waning immunity analysis. (a) K-value estimation from May
13™.2020 to July 1%, 2021; (b) Model fit (logarithmic scale) from May 13", 2020 to July 1%, 2021 to
reported COVID-19 cases from French surveillance database (SI-DEP-Systéme d'Informations de

DEPistage).
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Figure S5. Calibration’s plot for the 9 years waning immunity analysis with a better vaccine efficacy.
(a) K-value estimation from May 13" 2020 to July 1%, 2021; (b) Model fit (logarithmic scale) from
May 13", 2020 to July 1%, 2021 to reported COVID-19 cases from French surveillance database (SI-

DEP-Systéme d'Informations de DEPistage).
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Figure S6. Proportion of the population vaccinated with at least one dose by age class, taking into

account vaccine hesitancy.

Table S9. Proportion of the population vaccinated with at least one dose and vaccinated with 2 doses
at the end of each month taking into account vaccine hesitancy.

===—== sum of age

Month Proportion vaccinated ~ Proportion vaccinated
with 1 or 2 doses (%) with 2 doses (%)
January 1.4 0.4
February 2.7 1.6
March 10.6 4.7
April 20.9 12.3
May 34.4 233
June 49.1 344
July 50.9 44.1
August 57.1 50.1
September 66.2 57.2
October 73.3 65.4
November 73.3 69.1
December 73.3 70.3
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Figure S7. Ratio between intensive care units’ (ICU) hospitalizations from SI-VIC database and
prevalent I4 cases from September 1%, 2020 to May 31™, 2021. SI-VIC = Systéme d’Information pour le

suivi des VICtimes d’attentats et de situations sanitaires exceptionnelles.
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Figure S8. Prevalent severe cases 4 by age class in the no barrier gesture relaxation scenario,
assuming that immunity wanes in 9 years (main analysis).
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Figure S9. Proportion of fully susceptible individuals (S;) in each age class in the no barrier gesture
relaxation scenario, assuming that immunity wanes in 9 years (main analysis).
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Figure S10. Peak of Intensive Care Units’ hospitalizations (ICU) predicted in France from July 2021
following each relaxation scenario assuming a better vaccine efficacy. Relaxation scenarios: k-value
(barrier gesture compliance index) raised either to 0.7, 0.8, 0.9 or 1 in August, September, October,
November or December. Better vaccine efficacy = 70 and 90% vaccine efficacy against infections after
1 and 2 doses, respectively.



Table S10. Average variation of intensive care units’ (ICU) hospitalizations peak predicted following
each relaxation scenario assuming a better vaccine efficacy compared to the predictions obtained in the
main analysis*.

Average variation of ICU peak
compared to main analysis** (%)

-41.0

Vaccine efficacy hypothesis

70% and 90% vaccine efficacy against infections

after respectively 1 and 2 doses
*Main analysis = 50 and 80% vaccine efficacy against infections after 1 and 2 doses, respectively.
* Average value of the peak of ICU hospitalizations predicted following each relaxation scenario (k-value elevated to 0.7, 0.8,
0.9 or 1 in August, September, October, November and December).

Table S11. Average variation of intensive care units’ (ICU) hospitalizations peak predicted following
each relaxation scenario for each hypothesis of immunity duration compared to the predictions obtained
in the 9 years immunity duration analysis (main analysis).

Hypothesis of immunity Average variation of ICU peak

duration compared to main analysis* (%)
3 years immunity +86.1
duration
No waning immunity -46.1

* Average value of the peak of ICU hospitalizations predicted following each relaxation scenario (k-value elevated to 0.7, 0.8,
0.9 or 1 in August, September, October, November and December)
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Figure S11. Proportion of the population vaccinated with at least one dose by age class assuming no
vaccine hesitancy.



Table S12. Proportion of the population vaccinated with at least one dose and vaccinated with 2 doses
at the end of each month assuming no vaccine hesitancy.

Month Proportion vaccinated ~ Proportion vaccinated
with 1 or 2 doses (%) with 2 doses (%)
January 1.4 0.4
February 2.7 1.6
March 10.6 4.8
April 21.0 12.4
May 34.5 23.4
June 50.2 34.5
July 52.4 45.0
August 60.2 52.1
September 72.7 61.3
October 87.6 72.4
November 92.4 83.2
December 92.4 87.4

Table S13. Average variation of intensive care units’ (ICU) hospitalizations peak predicted following
each relaxation scenario assuming no vaccine hesitancy compared to the main analysis with vaccine
hesitancy.

Average variation of ICU peak

Month of relaxation compared to main analysis* (%)

August -30.0
September -34.1
October -44 .9
November -63.0
December -66.5

* Average value of the peak of ICU hospitalizations predicted following each relaxation scenario (k-value elevated to 0.7, 0.8,
0.9 or 1 for each month of relaxation)
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Figure S12. Peak of Intensive Care Units’ hospitalizations (ICU) predicted in France from July 2021
following each relaxation scenario assuming a booster vaccination campaign on the September 1%, 2021
for the 75+. Relaxation scenarios: k-value (barrier gesture compliance index) raised either to 0.7, 0.8,
0.9 or 1 in August, September, October, November or December.

Table S14. Average variation of intensive care units’ (ICU) hospitalizations peak predicted following
each relaxation scenario assuming a booster vaccination campaign on the September 1%, 2021 for the
75+ compared to the main analysis without booster.

Average variation of ICU peak
compared to main analysis* (%)

Booster vaccination campaign for the 75+ -16.3

* Average value of the peak of ICU hospitalizations predicted following each relaxation scenario (k-value elevated to 0.7, 0.8,
0.9 or 1 in August, September, October, November and December)
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