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Outline
• Respiratory Syncytial Virus 

– The virus and disease
• Pandemic influence on changing 

patterns
• Mitigation strategies for RSV

– Maternal immunization 
– Monoclonal antibody for infant 



>200 
respirator
y viruses



RSV number one in children
• Leading cause of lung 

infection in infants and 
children worldwide

• > 3 million hospitalizations
• ~60,000 deaths worldwide in 

children < 5 years of age 
Shi et al, Lancet 2017

Mazur et al, Lancet ID 2022



Hall CB, New Engl J Med 2001

Bronchiolitis Mirrors RSV Season 
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Bitko V et al BMC Microbiology 2003

With  RSV 

Respiratory Syncytial Virus
RSV 

No RSV 



RSV enveloped with negative-sense ssRNA genome

Graham et al, Curr Op Immunol 2015



Prevail: Longitudinal Birth Cohort - 2 years
Teoh Z et al CID; 77: 2023 

FLU A/B

PIV

RSV

• CDC sponsored Cincinnati study
• 245 Mother-Infant dyads followed longitudinally; >13,700 nasal swabs 
• RESULTS: 9.4 respiratory viral infections / child / year 

– Most asymptomatic (green bar)



RSV Immunity: 
Reinfection frequent

• Short incubation period
• Nasal IgA incomplete protection 

and wanes
• Lack of viremia
• Antigenic drift – variants
• Alternating subtypes (RSV A/B)Mills et al J Immunol 1971; Hall J Infect Dis 1991; DeVincenzo et al Am J Resp Crit Care Med 

2010



RSV epidemiology Pre-COVID-19

• ~70-75% of infants infected by 12 months
• Virtually everyone by 2 years worldwide

– ~2% of healthy infants hospitalized

• Transmitted by respiratory droplets (direct contact) and 
environmental surfaces (indirect contact) 
– 6 hours on hard surfaces; 20-30 min hands

• High attack rate in contacts:  family, daycare, hospital, 
etc.

Hall CB et al  JID 1980 
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New Vaccine Surveillance Network 
(NVSN) 

Pittsburgh 
joined 2016 



Perez A  et al MMWR/ 71 (40) Oct 7, 2024

Respiratory Virus Surveillance Children with ARI- NVSN
  United States 2016-2021  

RSV



15

RSV
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RSV
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Paradigm of RSV

• RSV circulates 
annually 

• Everyone infected 
by age 2 years

Olson SJ et al. NVSN surveillance  MMWR 2021
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NVSN DATA RSV HOSPITALIZATIONS BY AGE 
Curns AT et al Pediatrics 2024 



The Guardian March 16, 2020
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Something happened to RSV during 
COVID-19 pandemic

Olson SJ et al. 
NVSN 
surveillance  
MMWR 2021
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Something happened to All Respiratory 
Viruses during COVID-19 pandemic

Olson SJ et al. NVSN 
surveillance  MMWR 2021

PIV

hMPVFlu



Figure 1. RSV-associated hospitalizations in children aged <5 years 
by month, New Vaccine Surveillance Network, 2016 - 2021
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27Rao S et al JAMA 2023

RSV in  2022: older age 
hospitalized and in ICU



Changed RSV Epidemiology 
and Seasonality 

• Long held beliefs had to be re-examined 
• Only infants at risk due to airway size– WRONG
• Older infants /children not at risk for severe disease-

WRONG
• Temperate climates have RSV only in the winter/spring – 

WRONG

28



2023-April 2024

RSV

Flu
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• 39 PICU in US during 2022 RSV Surge: 
– Cross sectional study 600 infants < 12 months with 

RSV
– Evaluate clinical parameters and outcome

et al
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Infants in ICU with the 2022 Surge 
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Infants in ICU with the 2022 Surge 



33

Mitigation Strategies
• Shut down the world again and isolate 

everyone
• OR…..
• Prevention strategies 

• Monoclonal antibody for 
infants 

• Immunize: pregnant women
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• 1960’s formalin inactivated RSV Vaccine 
• Immunized children exposed to wild type 

virus had worse disease
• 80% hospitalization rate and 2 deaths
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Injected RSV immunoglobulin 
• RSV-IGIV prevented serious disease in high-

risk babies demonstrated proof of principle 
that immunoprophylaxis could work 

• Led to development of Palivizumab 
– Approved in 1998 
– Humanized mouse monoclonal 
– Required monthly shots 
– $$$$
– Used for high risk preemies, disease, IC 



Nirsevimab

• Most ICU were previously healthy FT infants
• Optimized from a human F mAb D25
• More potent than palivizumab in cells and 

cotton rats
• Has M252Y/S254T/T256E (YTE) mutations in Fc 

region
– Increases affinity for FcRn receptor
– Prolongs half-life to months

Zhu Sci Trans Med 
2017



Nirsevimab against RSV LRI in preemies

• 1453 infants 29 wk – 34wk 6d
– 969 Nirsevimab, 484 placebo

• 164 sites, 23 countries
• Monitored for 150 days through RSV season

– Every 2 weeks by phone, some in person visits
Griffin et al, NEJM 2020



Treated infants at reduced risk for 
medically attended RSV LRI throughout

Griffin et al, NEJM 2020



Treated infants at reduced risk for 
hospitalized RSV LRI throughout

Griffin et al, NEJM 2020



Nirsevimab against RSV in 
term infants?

• 1490 infants >35 wks GA
– 994 Nirsevimab, 496 placebo

• 160 sites, 30 countries
• Monitored for 150 days through RSV 

season
– Every 2 weeks by phone, some in person 

visits
Hammitt et al, NEJM 2022



Nirsevimab reduced medically attended RSV 
LRI

but not significant for hospitalization

Hammitt et al, NEJM 2022



Challenges in 2023-2024 season 
Timing is everything: 

• FDA licensed July 17, 2023 
• ACIP met August 3, 2023 
• RSV started Sept 2023 

Limited supply of nirsevimab in the US 
• Especially locally 
• Personal opinion: it is still overpriced 

Despite this nirsevimab appeared to be 
efficacious 



MMWR March 7, 2024.  vol 73 No 9



ACIP June 28, 2024 
Amanda Payne - CDC 



ACIP June 28, 2024 
Amanda Payne - CDC 



ACIP June 28, 2024 
Amanda Payne - CDC 



FLU Pertussis 

Tetanus 

SARS-CoV-2 





RSV Vaccine Pregnant Women 
Kampmann B et al  NEJM 2023 

 Phase 3 Double blinded trial women 24-36 weeks gestation  
 Randomized 1:1 
  IM bivalent RSV preF  vaccine vs placebo 
 Primary efficacy end points medically attended severe RSV 

associated LRTI within 90, 120, 150 and 180 days of life
 3,682 Vaccine            3, 676  Placebo



Kampmann B et al  NEJM 2023



Kampmann B et al  NEJM 2023

Safety Signal for 
Prematurity? 

• Not statistically significant 
• Found mostly in one site 
• But gave pause…. 
• Recommendations administer 32-36 weeks gestation
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RSV Prevention Products 
 RSV maternal Vaccination (Abrysvo, Pfizer)

• Pregnancy 32-36 weeks gestation 
 Infant monoclonal antibody Nirsevimab (Beyfortus, Sanofi and AstraZeneca)

• 0-8 months all infants 
• Second season for high-risk infants (< 19 months) 

ACIP: S Long
June 2024 



UPMC Uptake of RSV Prevention Products

Rick et al, unpublished data



Receipt of RSV Prevention by Birth Month
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Table 1. Receipt of RSV Prevention Products during 2023-2024 RSV Season by Birth Month among Children with Well Child Care during the first 30 days of life

Birth Year 2023   2024
Birth Month March April May June July August September October November December January February March April

  N=661 N=570 N=606 N=632 N=676 N=661 N=606 N=656 N=599 N=590 N=649 N=624 N=663 N=497
RSVpreF 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 4 (0.6) 51 (8.5) 214 (36.3) 274 (42.2) 266 (42.6) 136 (20.5) 15 (3.0)

Nirsevimab 2 (0.3) 6 (1.1) 9 (1.5) 15 (2.4) 39 (5.8) 51 (7.7) 20 (3.3) 217 (33.1) 199 (33.2) 111 (18.8) 96 (14.8) 82 (13.1) 91 (13.7) 13 (2.5)
Both 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 16 (2.7) 14 (2.4) 10 (1.5) 7 (1.1) 1 (0.2) 0 (0.0)
Total 2 (0.3) 6 (1.1) 9 (1.5) 15 (2.4) 39 (5.8) 51 (7.7) 20 (3.3) 221 (33.7) 266 (44.4) 339 (57.5) 380 (58.6) 355 (56.9) 228 (34.4) 28 (5.6)

N (%). RSV: respiratory syncytial virus

Rick et al, unpublished data



- Yogi Berra 
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“It’s tough to make predictions, especially 
about the future”



RSV coming season 
 Prediction 1: RSV is coming this fall 
 Prediction 2: Maternal vaccination and infant 

nirsevimab uptake will continue to improve 
• CDC data from 2023-24 season without increased risk of 

prematurity 
 Prediction 3: RSV hospitalizations will 
 Prediction 4: VE will remain high, albeit likely not as 

robust as initial study
 Prediction 5: The % of older children hospitalized 

will increase but not the actual number 
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Thank you 
michmg@upmc.edu
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