Chasing COVID-19 pandemic
through modeling

Vittoria Colizza " Inserm

INSERM ° |

Sorbonne Université

Paris, France "N\ MEDECINE
SORBONNE

EPlcx lab: www.epicx-lab.com UNIVERSITE

EPlcx-lab.com



Infectious disease
epidemics:
» tracking

» preparedness
» response

Mathematical &
Computational epidemiology

metapopulation  agent-based  contact network
approach approach approach

Digital
epidemiology

EPlcx-lab.com




Modeling for outbreak response

» few/poor data

» no time

» many assumptions
» evolving landscape
» SCArce resources

» data interpretation

EPlcx-lab.com



Modeling for outbreak response

COVID-19
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COVID-19 timeline vs. our timeline
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Importation risk

Risk of importation per country, given 1 case imported to Europe

[Dataup to 27/01/2020]
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Preparedness
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Preparedness
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First 288 cases out of China

Cases by date of travel

(@)

Mean cases by date of travel

Cases by date of reporting
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Risk of silent epidemics

10 imported cases undetected

Cluster analysis: 6 out of

—> Silent epidemics
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COVID-19 timeline vs. our timeline
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Models are not ready/fast enough

S
S Nk

B < SERb
) &Mk\ _E'A

ST,

o
W

travel volume

10

air travel fluxes commuting fluxes

C d

'06
a b6 12

contacts: week/weekend
De Luca et al. BMC Inf Dis 2018 regular/holiday
home/school/workplace

Boelle et al Eurosurveillance 2020

EPlcx-lab.com



Models are not ready/fast enough .
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Simplifying: lle-de-France
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Mobility
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Data are not ready/fast enough

1600 :
: data in timeframe
| ® used for calibration
I O
! o data
~
S e
(_U 1200 - Ei
+ o F] o
o =) o
g; gi ° o
<
2 800 Qi o
(@) | °
‘n ' e
L e
= o
©
© 400 !
1
® !
e
1
1
1
... :
1
040!0.‘.07. .:

19 0 e 210 0% (GOF 0% g0h 0% 0> 4107

creation of H db

Di Domenico et al BMC Medicine 2020

Number of ICU beds in lle-de-France

2800

2400 -

2000

1600 -

1200 -

800 A

400 A1

X2

EPlcx-lab.com



Ro > 2-25

) 1600 . 4000 :
—— baseline : — baseline
i — b . : LD
! R . 3500 ; data in timeframe
~ LD fiftad O ' ® used for calibration
:' oo data in timeframe 2 | d
= 1200 - 5! ® used for calibration %3000- : ata
. @! data (5 e e
o 2! -
a c! 2500
o :
- : 3 3
| - Mi
"5 800 8 2 2000+ 5
c : = <
2 i =) z
@ | ‘S 1500+ <
£ | 5 S
_Q )
© 400 ? € 1000+ o
=
[t
500-
!
0 B . : : : : : : : 0- o : : : : . : :
B A A N A A A A
19 I (60> 310% g10% (@o* a0* qio% 40 (a10% 4100 9% 19 (6l0 a0% g10% (0% A0% qiof g0 (W0 40°

—— calibration ——

projections

Ro=3.18 [3.09, 3.24], Rip=0.68 [0.66, 0.69] 81% reduction of
contacts
Di Domenico et al BMC Medicine 2020

EPlcx-lab.com



Physical contacts
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Lockdown "as in” China or UK
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Need for test and trace
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COVID-19 timeline vs. our timeline
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Synthesis of projections
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COVID-19 timeline vs. our timeline
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Data

Virological data Participatory surveillance data Behavioral data
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