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Mathematical Equations for the Dynamic Model
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For t=0,

SN = Initial number of susceptibles
0,

I*N =Initial number of infectious individuals
0,
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where

SN and SV represent the number of susceptibles of age group i
history. The susceptibles indexed by N are naive and the ones indexed by V have received the vaccine.

E™ and E?*represent exposed, but not yet infectious individuals with vaccine history X.

i i

I'X and I2X represent infectious individuals with vaccine history X.

1 1

R)if represent immune individuals of age class | with vaccine history X

a; is the proportion of the vaccinees become protected (we assume full protection), while the rest 1 —
ai remain fully susceptible. The vaccine efficacy ai depends on age group.

¥1, Y2 represent the rate of loss of latency (y1) and infectiousness (y2) in both groups. Hence, the
average latent period is 2/y1, and the average infectious period is 2/y>
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A* is the age-group specific force of infection
ti

g is the transmissibility parameter,
oi is the susceptibility of age group i

cjj is the rate at which individuals in age group i make contact with those in age group j

I'X and I%2X represent infectious individuals with vaccine history X.
i i

Nj is the total number of people in age group j



Figure S1. Transmission model and outcome module
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Figure S2. Hospital bed occupancy over time for the base case scenario (QlVe for all age groups) where
peak COVID-19 and influenza bed occupancy coincide. Data are based on (a) alpha, (b), delta, and (c)
omicron COVID-19 variants
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Figure S3. ICU bed occupancy over time for the base case scenario (QlVe for all age groups) where

peak COVID-19 and influenza bed occupancy coincide. Data are based on (a) alpha, (b), delta, and (c)
omicron COVID-19 variants
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Table S1. Vaccine effectiveness assumptions by age group and vaccine type

Age group QlVe [1] Qlvc [2] aQlv [3]
6months to 4 years 42% 46% -
5to 17 years 42% 46% -

18 to 49 years 42% 46% -

50 to 64 years 42% 46% -

65 to 74 years 42% 42% 53%
275 years 42% 42% 53%

QIVc, cell-based quadrivalent influenza vaccine; QlVe, egg-based quadrivalent influenza vaccine; aQlV,
adjuvanted quadrivalent influenza vaccine



Table S2. Calibration parameters for the dynamic model of influenza transmission

Parameter Low incidence High incidence
Ro 2.46 3.04
Ref(t=0) 1.80 222
Pre-acquired immunity* 27% 27%
Latency period, days® 0.8 0.8
Infectious period, days’ 1.8 1.8

Probability of transmission upon contact

6 months—4 years 0.114 0.188
5-17 years 0.078 0.102
18—49 years 0.102 0.105
50-64 years 0.099 0.190
65—74 years 0.104 0.107
>75 years 0.065 0.133

Probability of hospitalization by age

6 months—4 years 0.0141
5-17 years 0.0006
18—49 years 0.0042
50-64 years 0.0193
265 years 0.0421
Probability of ICU hospitalization from influenza hospitalisation' 0.1%

* Pre-acquired immunity was set to be consistent with estimates from Baguelin et al. 2013 [4]
TEstimate based on Ferguson et al. 2005 [5]
TEstimate based on Beumer et al., 2018 and Lina et al., 2020[6,7]

Transmission parameters were estimated for each age-group using the Bound Optimization BY Quadratic
Approximation (BOBYQA) [8] algorithm for likelihood maximization as implemented NLopt [9]. The number
of observed influenza cases by age-group was assumed to follow a Poisson distribution. Ro and Retr were
computed via the next generation matrix method [10]. Compared to Ro, Reff simply accounted for
background immunity at the start of the epidemic.



Table S3. Percentage of individuals assumed vaccinated within each age group cohort in the base case
scenario (overall vaccine coverage: 45%)

Age group Vaccine coverage
6 months—4 years 68%
5-17 years 59%
18-49 years 38%
50-64 years 54%
65-74 years 75%
275 years 75%




Table S4. Influenza vaccine coverage rate (QlVe for all age groups) on ICU and hospital bed usage in a high and low incidence influenza season. COVID-19
values based on the mean peak occupancy values across the three variants assessed

. Excess
Hospital beds Hospital beds ICU beds used hospital Excess ICU
. - ICU beds used used beds used
Coverage rate Hospital Visits used Influenza + beds used
Influenza Influenza + Influenza +
Influenza COVID-19 COVID-19 Influenza + COVID-19
COVID-19
40% 868 021 215104 32 659 326 705 57 286 26 705 27 286
45% 781 861 183 778 27 981 295 379 52 608 -4 621 22 608
High incidence 52% 642 626 138 701 21198 250 302 45 825 -49 698 15 825
55% 574 884 119 177 18 244 230778 42 871 -69 222 12 871
70% 191 566 32 110 4 947 143 711 29 574 -156 289 -426
40% 431130 82 500 12 665 194 101 37 292 -105 899 7292
45% 324 415 57 521 8 850 169 122 33477 -130 878 3477
Low incidence 52% 167 263 27 694 4 268 139 295 28 895 -160 705 -1105
55% 118 457 19016 2932 130 617 27 559 -169 383 -2 441

70% 13 622 1915 296 113 516 24 923 -186 484 -5 077




Table S5. Influenza vaccine coverage rate (QIVc for 6 months to 64 years, aQlV for 265 years) on ICU and hospital bed usage in a high and low incidence
influenza season. COVID-19 values based on the mean peak occupancy values across the three variants assessed

Hospital beds Excess Excess ICU
. Hospital beds ICU beds P ICU beds used hospital beds
Hospital used beds used
Coverage rate - used used Influenza + used
Visits Influenza + Influenza +
Influenza Influenza COVID-19 COVID-19 Influenza + COVID-19
COVID-19
40% 815709 194 534 29 595 306 135 54 222 6 135 24 222
45% 713614 159 768 24 380 271 369 49 007 -28 631 19 007
incl-iltiigelllce 52% 545 040 110 261 16 894 221 862 41 521 -78 138 11 521
55% 463 055 89 385 13718 200 986 38 345 -99 014 8 345
70% 87 891 13736 2119 125 337 26 746 -174 663 -3 254
40% 355 669 65 090 10 006 176 691 34 633 -123 309 4633
45% 237 828 40 192 6 191 151 793 30818 -148 207 818
HEn 52% 101 811 16 082 2481 127 683 27 108 172 317 2 892
incidence ° ) )
55% 66 246 10 157 1567 121 758 26 194 -178 242 -3 806

70% 6 128 804 124 112 405 24 751 -187 595 -5 249
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