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RSV: A common virus with large global impact
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Pneumonia
Exacerbations of chronic disease

50,000 deaths each year3

1- CDC, Common cold and RSV, 2025
2- Lietal, The Lancet, 2022
3- Shi et al., Lancet Resp Med, 2023



The changing landscape in RSV circulation and prophylaxis
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Viral kinetics to better understand RSV pathogenesis & transmission
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Viral kinetics to better understand RSV pathogenesis & transmission
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Experimental challenges: A unique opportunity to track viral kinetics

* Experimental human challenge allows to have

highly-detailed kinetics A,VIVO

Expertin human challenge

* 252 healthy individuals aged 18-49, inoculated with RSV
Memphis-37b

* Measurements:
e Viral load
* Infectious titers
* Symptom score
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Overview of data
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Building a within-host model
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Building a within-host model

Step 3: What are the effects of

Step 1: Which model to describe Step 2: What are the effects of innate
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interaction between viral load (V) immunity?

and infectious titers (VI) ?
o | production rate
‘ Power relation 0 Induce refractory status
VI = aV?

Parameters are estimated using SAEM
algorithm

Model selection using Bayesian
Information Criteria Corrected (BICc)
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Building a within-host model
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Building a within-host model
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Building a within-host model

Final model

dT
— — BVIT — @FT + pR

dt
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Prediction insights at the individual and population level
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Linking viral load to symptom onset timing
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Step 4: Associate time to symptom onset to viral load
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Linking viral load to symptom onset timing

Step 4: Associate time to symptom onset to viral load
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Linking viral load to symptom onset timing

Step 4: Associate time to symptom onset to viral load

—— Joint model

>

Viral load {log10 RNA copies/mL) >
A 4
Proportion of individual who
did not develop symptoms

Association

Time (days) Time (Days)

h(t): instantaneous risk of developing symptom at time t
h(t) = ho(t)exp(a x log(V (1))
Weibull hazard:
k t
_ k-1
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Observed data shows higher viral replication in symptomatic vs asymptomatic individuals
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Model accurately captures kinetics in symptomatic and asymptomatic individuals
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Model accurately captures kinetics in symptomatic and asymptomatic individuals

8.01 61 Viral dynamic suggests:

e Asymptomatic individuals account
for 5% of transmission

* Pre-symptomatic individuals account
for 20% of transmission
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Evaluation of the protection given by monoclonal antibodies

Initiation of treatment
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Evaluation of the protection given by monoclonal antibodies

Initiation of treatment Simulation of protection

Pre-exposure prophylaxis Modeling
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14- Beaulieu et al., JAC, 2024
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Evaluation of the protection given by monoclonal antibodies

Initiation of treatment Simulation of protection
Pre-exposure prophylaxis Modeling Binding parameters
. ';,\*mrf Kan Ko

A (M352) | (s7)

Nirsevimab  334'10% 687°10°
sl sl

Palivizumab 54104 15103
16} 161

Clesrovimab 735'10% 164'10%
(281 18}
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14- Beaulieu et al., JAC, 2024

15- Griffin et al., Antimicrob Agents
Chemother, 2017

16- Astra-Zeneca- Synagis Product
Information, 2022

17- Zhu et al., Sci Trans Med, 2017
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Evaluation of the protection given by monoclonal antibodies
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Simulation of protection

Modeling Binding and pharmaco-kinetic

parameters

Cpay (S | £, (Sdl)
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19- Tang et al., Nature Communications, 2019
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Symptom breakthrough prevention
Viral load breakthrough prevention
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parameters
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Palivizumab provides lower protection than Nirsevimab and Clesrovimab
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Palivizumab provides lower protection than Nirsevimab and Clesrovimab
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Palivizumab provides lower protection than Nirsevimab and Clesrovimab
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Conclusion

Infectious titers scale sub-linearly with
* viral load and rapidly decrease after peak
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Perspectives

Extend the analysis to high-risk population
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