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RSV: A common virus with large global impact
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2- Li et al., The Lancet, 2022
3- Shi et al., Lancet Resp Med, 2023



P. NOM June 4, 2025C.Schumer 2

RSV: A common virus with large global impact

A
ve

ra
g

e
 n

u
m

b
e

r 
o

f 
co

ld
 

il
ln

es
s 

p
e

r 
ye

a
r1

4

2

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



P. NOM June 4, 2025C.Schumer 2

RSV: A common virus with large global impact

A
ve

ra
g

e
 n

u
m

b
e

r 
o

f 
co

ld
 

il
ln

es
s 

p
e

r 
ye

a
r1

4

2

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

100,000 deaths each year2

Pneumonia
Bronchiolitis



P. NOM June 4, 2025C.Schumer 2

RSV: A common virus with large global impact

A
ve

ra
g

e
 n

u
m

b
e

r 
o

f 
co

ld
 

il
ln

es
s 

p
e

r 
ye

a
r1

4

2

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

100,000 deaths each year2

Pneumonia
Bronchiolitis

50,000 deaths each year3

Pneumonia
Exacerbations of chronic disease
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The changing landscape in RSV circulation and prophylaxis

Increase in RSV incidence4

• More detections in the general population
• More hospitalizations

↑ hospitalizations↑ detections

4- European Respiratory Virus Surveillance, 
2025
5- FDA, Approval of RSV vaccine, 2023
6- EMA, Approval of Palivizumab, 1998
7-FDA, Approval of Nirsevimab, 2023
8- Drysdale et al., The New England Journal 
of medicine, 2023 
9- Zar et al., Open Forum Infectious Diseases, 
2025 
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asymptomatic transmission?

What is the impact of 
host immunity on viral 
clearance? 

What is the efficacy of 
prophylaxis on infection and 
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What is the between-subject 
variability in infectiousness?

What is the duration of 
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Mechanistic model10,11

10- Baccam et al., Journal of Virology, 2006
11- Néant et al., PNAS, 2021
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• Experimental human challenge allows to have 
highly-detailed kinetics

Expert in human challenge

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

• Measurements:
• Viral load
• Infectious titers
• Symptom score
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Median incubation period 
of 5 days

40% of individuals are 
asymptomatic
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Final model

𝑑𝑇

𝑑𝑡
− 𝛽𝑉𝐼𝑇 − 𝜑𝐹𝑇 + 𝜌𝑅

𝑑𝑅

𝑑𝑡
= 𝜑𝐹𝑇 − 𝜌𝑅

𝑑𝐼1

𝑑𝑡
= 𝛽𝑉𝐼𝑇 − 𝑘𝐸

𝑑𝐼2

𝑑𝑡
= 𝑘𝐸 − 𝛿 𝑡 𝐼2

𝑑𝑉

𝑑𝑡
= 𝑝𝐼2 1 −

𝐹

𝐹 + 𝜃
− 𝑐𝑉

𝑑𝐹

𝑑𝑡
= 𝐼 − 𝑑𝐹𝐹

𝑏 𝑡 = ቊ
𝑏0, 𝑡 < 𝜏

𝑏0𝑒𝑥𝑝(−𝜎 𝑡 − 𝜏 ), 𝑡 ≥ 𝜏

At time of adaptive immune activation 𝜏

𝛿 𝑡 = ቊ
𝛿0, 𝑡 < 𝝉
𝛿1, 𝑡 ≥ 𝝉

𝑽𝑰 = 𝒂𝑽𝒃(𝒕)

12- Iyaniwura et al., PNAS, 2024
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Individual level Population level

Infectivity ratio (log10)

log10(
𝑉𝐼 𝑡

𝑉 𝑡
)

Generation time (Tg)

0׬
∞
𝑡𝑉𝐼 𝑡 𝑑𝑡

0׬
∞
𝑉𝐼 𝑡 𝑑𝑡
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Step 4: Associate time to symptom onset to viral load

Association

h(t) = ℎ0 𝑡 exp(𝜶 × log 𝑉 𝑡 )

h(t): instantaneous risk of developing symptom at time t 

Joint model

Weibull hazard: 

ℎ0 𝑡 =
𝑘

λ
(
𝑡

λ
)𝑘−1
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C.Schumer 12

Viral dynamic suggests:
• Asymptomatic individuals account 

for 5% of transmission
• Pre-symptomatic individuals account 

for 20% of transmission
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Initiation of treatment

Infection Symptom onset

Simulation of protection

Modeling Binding and pharmaco-kinetic 
parameters

Pre-exposure prophylaxis

Criteria of efficacy: 
Symptom breakthrough prevention
Viral load breakthrough prevention

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
18- Bates et al., Virology, 2015
19- Tang et al., Nature Communications, 2019
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Pre- and asymptomatic individuals 
may contribute to ~25% of the 
total transmission

Time to infectious clearance: 8 days
Time to infectious clearance: 12 days

Nirsevimab and Clesrovimab
provide high rate of 
protection

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

The median generation time is 6 
days

Extend the analysis to high-risk population
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