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Update on RSV: Objectives

• Describe the epidemiology of RSV: THE Problem!

• Describe the prophylaxis options to limit severe RSV 

disease in infants and high-risk children:

– Infant passive immunization: nirsevimab

– Maternal RSV vaccine
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RSV Prevention: Outline

• The process of approval: FDA, CDC

• RSV: The Problem and the Virus

• Preventive strategies:

– Nirsevimab (Beyfortus)

– Maternal prefusion F protein-based RSV vaccine 

(Abrysvo)

• Recommendations CDC and AAP (and NCH!)

• Implementation
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RSV Prevention: The Process!

• VRBPAC (Vaccines and Related Biological Products Advisory 

Committee) → FDA 

• AMDAC (Antimicrobial Drugs Advisory Committee) → FDA 

• ACIP (Advisory Committee on Immunization Practices) → CDC

• MMWR: publication makes it final!

*Griffin et al.NEJM, 2020 

**Kampmann et al NEJM, 2023
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RSV Prevention
• Nirsevimab (Beyfortus):*

• Recommended by the Antimicrobial Drugs Advisory Committee (AMDAC), 

approved by FDA on July 17, 2023

• Recommended by ACIP (10-0) and CDC on August 3, 2023

• MMWR published on August 25, 2023

• Maternal prefusion F Protein-based RSV vaccine (recombinant 

RSVpreF vaccine, Abrysvo):**

• Approved by FDA on August 21, 2023

• Recommended by ACIP (11-1) / CDC on 9/22/2023

• MMWR published on October 6, 2023

*Griffin et al.NEJM, 2020; Hammitt et al. NEJM 2022;

  Jones et al. MMWR 2023 

**Kampmann et al NEJM, 2023; Fleming-Dura et al.

   MMWR, 2023





………………..……………………………………………………………………………………………………………………………………..

Li et al. Lancet 2022; Sanofi
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https://nationwidechildrens.sharepoint.com/sites/A10011/Microbiolog
yImmunserologyUpdates/Forms/AllItems.aspx?id=%2Fsites%2FA10011
%2FMicrobiologyImmunserologyUpdates%2FNationwideChildrensWee
klyRespiratoryReport%2Epdf&parent=%2Fsites%2FA10011%2FMicrobio
logyImmunserologyUpdates&p=true&ga=1

Last Season: 2024-2024:
“Start” on November 1
Started nirsevimab on 10/25/2023
Stopped March 8, 2024

This season: 2024-2025
“Start” nirvesimab
on October 1, 2024





Palivizumab
• Restrictions on eligible population: “high risk” only

• Not for otherwise healthy infants:
• 79% of RSV hospitalization at <2 years of age: healthy children 

• 81% of RSV ICU admissions: healthy infants

• Pre-authorization process

• Monthly dosing during RSV season

• RSV seasonality: onset, offset of RSV activity

• Expensive!





1955: Morris and coworkers: “chimpanzee coryza agent (CCA)” 
1957: Chanock and coworkers: isolated virus from 2 children with lower respiratory tract disease
F glycoprotein: primary function is to mediate fusion of the viral and host cell membranes.
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Nirsevimab: Mechanism of Action
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Nirsevimab: Mechanism and Duration of Action

• Nirsevimab (BeyfortusTM): recombinant human immune globulin 

G1 kappa monoclonal antibody that binds to the prefusion 

conformation of the RSV fusion protein resulting in enhanced 

neutralizing activity compared with palivizumab  

• Modification of the Fc region promotes extension of the half-life

• Clinical trials demonstrated efficacy through at least 150 days 

and only needs to be administered once per season*

• No decline in efficacy; administered intramuscularly

*Repeat dosing after cardiopulmonary bypass

Nirsevimab (Beyfortus®) (package insert). 
Swiftwater, PA. Sanofi Pasteur, Inc. 2023.



Nirsevimab: Clinical Trials
• Griffin et al. NEJM 2020: Phase 2b

• 1453 preterm infants: 29-34 weeks GA; 2016-2017
• Randomized to nirsevimab (50 mg IM; n=969) or placebo (2:1; n=484) 

at start of RSV season
• Primary endpoint: medically attended RSV-associated lower 

respiratory tract infection (MALRI) through 150 days
• Secondary: RSV hospitalization

• MALRI incidence 70% (95% CI, 52-81) lower with nirsevimab (2.6% 
[n=25] vs. 9.5% [n=8]; p<0.001)

• RSV hospitalization: 78% lower (95% CI, 51.9-90.3) (0.8% [n=   8] vs. 
4.1% [n=20]; p<0.001)

• Adverse effects: 2.3% (nirsevimab) vs. 2.1% (placebo)



Nirsevimab: Clinical Trials
• Hammitt et al. NEJM 2022: Phase 3 (MELODY)

• 1490 infants: ≥35 weeks GA; 2019-2020 RSV season

• Randomized (2:1) to nirsevimab (50 mg IM; n=994) or placebo (n=496) 
at start of RSV season

• Primary endpoint: medically attended RSV-associated lower 
respiratory tract infection (MALRI) through 150 days

• MALRI incidence: nirsevimab (1.2% [n=12] vs. 5% [n=25]; p<0.001)

• Efficacy 74.5% (95% CI, 49.6-87.1; p<0.001)

• Secondary: RSV hospitalization

• RSV hospitalization: 0.6% (n= 6) vs. 1.6% (n=8); p=0.07

• Efficacy 62.1% (95% CI, -8.6-86.8) 

• Serious adverse events: 6.8% (nirsevimab) vs. 7.3% (placebo)



Nirsevimab: Clinical Trials

• Muller et al. NEJM 2023: Phase 3 (MELODY – full enrollment)

• 3012 infants: ≥35 weeks GA (31 countries)
• Randomized (2:1) to nirsevimab (50 or 100 mg IM; n=1998) or 

placebo (n=996) at start of RSV season



Nirsevimab: Clinical Trials
• Muller et al. NEJM 2023: Phase 3 (MELODY – full enrollment); cont.

• Medically attended RSV-associated lower respiratory tract infection 
(MALRI) through 150 days:

• Nirsevimab 1.2% [n=24] vs. placebo 5.4% [n=54])
• Efficacy 76.4% (95% CI, 62-85.2)

• RSV hospitalization:
• 0.4% [n=9] vs. 2% [n=20]
• Efficacy 76.8% (95% CI, 49.4-89.4) 

• Severe MALRI:
• 0.3 % (n=7) vs 1.7% (n=17)
• Efficacy: 78.6% (95% CI, 48.8-91.0)

• Adverse events: 1.3% (nirsevimab) vs. 1.5% (placebo)



Nirsevimab: Clinical Trials
• Dagan et al. JPIDS 2024: MELODY – 2nd season

• 3012 infants: ≥35 weeks GA (31 countries)

• Randomized to nirsevimab or placebo  

• 2796 (93%) infants completed follow-up through 2nd RSV season

• 2nd season: No enhancement of RSV disease



Nirsevimab: Clinical Trials
• Domachowske et al. NEJM 2022: Phase 2-3 (MEDLEY)

• 925 infants: 

• Preterm infants ≤35 weeks GA: n=615

• Congenital heart disease (CHD) or Chronic Lung Disease of Prematurity (CLD): n=310

• Randomized to nirsevimab (50/100 mg IM; n=406; 208 [CHD-CLD] or 

palivizumab (n=206; 98 [CHD-CLD]) at start of RSV season

• Medically attended RSV-associated lower respiratory tract infection 

(MALRI) through 150 days:

• Nirsevimab 0.6% (4/616) vs. palivizumab 1.0% (3/309)

• Day 151: serum nirsevimab levels similar in both cohorts and MELODY 

trial



Nirsevimab: Clinical Trials

• Domachowske et al. NEJM 2022: Phase 2-3 (MEDLEY); cont.

• 925 infants: 

• Preterm infants ≤35 weeks GA: n=615

• Congenital heart disease (CHD) or Chronic Lung Disease of Prematurity (CLD): n=310

• Adverse events: 

• Preterm cohort: 1.5% of nirsevimab group and 1.9% of palivizumab group

• CHD/CLD cohort: 1.9% of nirsevimab group and 2.0% of palivizumab group

• Heparin-induced thrombocytopenia (nirsevimab, n=1)

• 5 deaths: 2 Preterm; 3 CHD-CLD (nirsevimab); 1 CHD-CLD (palivizumab) - unrelated  



Nirsevimab: Clinical Trials
• Domachowske et al. JPIDS 2023: MEDLEY Season 2

• 262 infants: 
• Congenital heart disease (CHD) or Chronic Lung Disease of Prematurity (CLD)

• Original nirsevimab cohort: nirsevimab (200 mg) followed by placebo 

• Original palivizumab cohort: randomized (1:1) to nirsevimab (200 mg) vs. 
palivizumab

• 42 P/P; 40 P/N; 180 N/N

• Adverse events: Similar across treatment groups
• P/P: 29 (69%); P/N: 29 (72.5%); N/N: 126 (70%)

• No RSV LRI

• No deaths and no AEs of special interest (hypersensitivity; immune 
complex disease, thrombocytopenia)



Nirsevimab: Clinical Trials
• Drysdale et al. NEJM 2023: HARMONIE (pragmatic)

• 8058 infants: 
• <12 months of age, GA ≥29 weeks (France, Germany, UK)

• Randomized (1:1) to nirsevimab (n=4021) or standard care (n=4021) 
before or during RSV season (2022-2023)

• Primary endpoint: RSV hospitalization
• Nirsevimab 0.3% (n=11) vs. standard care 1.5% (n=19)

• Efficacy: 83.2% (95% CI, 67.8-92.0); p<0.001

• Secondary outcome: “very severe” RSV hospitalization (O2 sat<90%, O2)
• Nirsevimab 0.1% (n=5) vs. standard care 0.5% (n=19)

• Efficacy: 75.7% (95% CI, 32.8-92.9); p=0.004 

• Adverse events: 2.1%  



Nirsevimab Efficacy Estimates (ACIP/CDC)



Nirsevimab: “Real-World” Effectiveness
Against RSV Hospitalization

• CDC New Vaccine Surveillance Network (7 pediatric academic centers):

• 90% effectiveness 

• Spain (9 hospitals in Valencia, Murcia, Valladolid):  

• 70%-84% effectiveness

• Spain (Navarre, population-based, 1177 infants, 92% coverage): 

• 88% effectiveness

• Luxembourg: 84% coverage in maternity wards

• Decreased RSV hospitalization and PICU admissions in infants <6 months old  

• France (ENVIE): 83% effectiveness

• Spain (Galicia): 82% effectiveness  

MMWR 2024; Lopes-Lacort et al. Euro Surveill 2024
Ezpeleta et al. Vaccines 2024; Ernst et al. Euro Surveill 2024; 
Assad et al. NEJM 2024; Ares-Gomez, Lancet ID 2024 





RSV vaccine: 54% very likely 

to receive. 

Saper et al. Pediatrics 2024
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RSV Prevention
• Nirsevimab (Beyfortus):*

• Recommended by the Antimicrobial Drugs Advisory Committee (AMDAC), 

approved by FDA on July 17, 2023

• Recommended by ACIP (10-0) and CDC on August 3, 2023

• MMWR published on August 25, 2023

• Maternal prefusion F Protein-based RSV vaccine (recombinant 

RSVpreF vaccine, Abrysvo):**

• Approved by FDA on August 21, 2023

• Recommended by ACIP (11-1) / CDC on 9/22/2023

• MMWR published on October 6, 2023

*Griffin et al.NEJM, 2020; Hammitt et al. NEJM 2022;

  Jones et al. MMWR 2023 

**Kampmann et al NEJM, 2023; Fleming-Dura et al.

   MMWR, 2023
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Administered at 
24-36 weeks of 

pregnancy
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RSVpreF Vaccines
• Pfizer Phase 2b/3 trial: vaccine given at 24-36 weeks’ gestation

– Numerical imbalance in preterm births in vaccine group vs. placebo 

(5.4% vs. 4.3%)

• GSK trial#: 6.8% of births were preterm in the vaccine arm, compared 

with 4.9% in the saline placebo arm (RR 1.37; 95% CI, 1.08-1.74); 66% 

and 69% efficacy against medically attended RSV and severe RSV disease, 

respectively   

• FDA: licensed (Pfizer) for 32-36 weeks with postmarketing surveillance to 

assess preterm birth and hypertensive disorders of pregnancy
*MMWR 2023
#Dieussaert et al NEJM 2024 
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RSVpreF Vaccine (Pfizer): Post-marketing
Son et al JAMA Network Open 2024

• Retrospective, observational cohort: 2023-2024 RSV season

• 2 NYC hospitals: women delivered at ≥32 wks from 9/2023-1/2024  

• 2973 women: 35% vaccinated at 32-36 wks 

– 5.9% preterm birth (vaccine) vs. 6.7% (no vaccine)

• Prenatal vaccination not associated with increased risk of preterm 
birth (aOR, 0.87; 95% CI, 0.62-1.20), nor with neonatal outcomes, 
but increased risk of hypertensive disorders of pregnancy (HR, 1.43; 
95% CI, 1.16-1.77) 



Maternal RSVpreF Vaccine: Effect Estimates, Benefits

OUTCOME
Vaccine Efficacy (95% CI):
32-36 weeks pregnancy

Medically attended RSV-associated lower respiratory 
tract infection (LRTI) in infants (0-180 days)

57% (30, 75)

RSV Hospitalization (LRTI) in infants (0-180 days) 48% (30, 80)

RSV ICU admission in infants (0-180 days)
1 event in vaccine

2 events in placebo

Mechanical ventilation 
0 event in vaccine

2 events in placebo

All cause medically attended LRTI in infants (0-180 days) 7% (16, 26)

All cause hospitalization for LRTI in infants (0-180 days) 35% (19, 65)

Pfizer, ACIP/CDC 2023
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RSVpreF Vaccine

• Pregnant women: 32-36 weeks’ gestation

– “Seasonal” - September through January (most of USA)

– May be administered with other vaccines

• Prevention of RSV lower respiratory tract disease and severe lower 

respiratory tract disease in infants (≥34 weeks gestation) from birth 

to 6 months of age

• From time of maternal vaccination, 14 days or more needed for 

development and transplacental transfer of maternal antibodies

*Fleming-Dutra, MMWR 2023



………………..……………………………………………………………………………………………………………………………………..

RSV PROPHYLAXIS

RECOMMENDATIONS:
2024-2025: KICK-OFF OCTOBER 1!
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Nirsevimab Recommendations

• Infants <8 months born during or entering their 1st RSV season (November 1, 

2024), including those previously recommended to receive palivizumab

– Must be <8 months old on day of nirsevimab administration

• Children aged 8-19 months (on day of nirsevimab administration) who are at 

increased risk of severe RSV disease and entering their 2nd RSV season, 

including those previously recommended to receive palivizumab

• Per FDA, children who have received nirsevimab should not receive 

palivizumab in the same RSV season

• Eligible infants may receive nirsevimab after an RSV infection

*Jones et al MMWR 2023 



………………..……………………………………………………………………………………………………………………………………..

Nirsevimab Recommendations: 1st Season

• Infants <8 months born during or entering their 1st RSV season 

(age at nirsevimab administration <8 months):

– The mother did not receive RSV vaccine during pregnancy

– The mother’s RSV vaccination status is unknown

– The infant was born within 14 days of maternal RSV 

vaccination 

*Jones et al MMWR 2023 
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Nirsevimab Recommendations: 1st Season*

• If an infant was born towards the end of March and did not 

receive nirsevimab, can they receive nirsevimab in Otcober? 

– YES

• If a standard risk infant was born last March and received nirsevimab 

and will be <8 months of age in October, can they receive another dose 

of nirsevimab?

– NO, as it will be the infant’s 2nd RSV season and not “high-risk” 

*AAP, Nirsevimab Frequently Asked Questions, 9/2024
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Nirsevimab: 2nd RSV Season and High Risk

• Children aged 8-19 months (on day of nirsevimab administration)

• Chronic lung disease of prematurity: medical support (chronic 

corticosteroid therapy, diuretic therapy, or supplemental oxygen) 

during the 6-month period before the start of the RSV season

• Severe immunocompromise

• Cystic fibrosis with severe lung disease: previous hospitalization 

for pulmonary exacerbation in 1st year of age, abnormal and 

persistent chest imaging, or weight-for-length <10% 

• American Indian and Alaska Native children

*Jones et al MMWR 2023 
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Timing of Nirsevimab

• In the first week of age for infants born shortly before and during 

the RSV season: birth hospitalization or outpatient setting

• Others: shortly before and during the RSV season

• Most of USA: October through March (pre-pandemic)

• Can adjust based on local epidemiology

• Infants with prolonged birth hospitalization: shortly before or 

promptly after discharge (NOT during NICU stay!)

• Can be co-administered with routine childhood vaccines

*Jones et al MMWR 2023 
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RSVpreF Vaccine + Nirsevimab

• Infant may receive nirsevimab after maternal vaccination:

– Mothers who may not mount an adequate immune response to 

vaccination (e.g., immunocompromised) or have conditions 

associated with reduced transplacental antibody transfer (HIV-

infected)

– Substantial risk for severe RSV disease: hemodynamically 

significant congenital heart disease, intensive care admission and 

requiring oxygen at discharge  

– Post cardiopulmonary bypass, ECMO

*Jones et al. MMWR 2023

 Fleming-Dutra et al. MMWR 2023 
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Nirsevimab Post-Cardiopulmonary Bypass and ECMO

• Additional dose after surgery/ECMO during RSV season if age-eligible 

• First RSV season:

– If performed ≤90 days after receiving nirsevimab, additional dose based on 

body weight at the time of the additional dose

– If performed >90 days after receiving nirsevimab, additional dose of 50 mg 

regardless of body weight.

• Second RSV season:

– If performed ≤90 days after receiving nirsevimab, additional dose of 200 mg 

regardless of body weight.

– If performed >90 days after receiving nirsevimab, additional dose of 100 mg 

regardless of body weight.
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Nirsevimab: Indications and Dosage

Eligible 
Population

Dosage (Single Dose) Timing

All neonates and 
infants < 8 months 

(1st season)

Weight < 5 kg: 50 mg IM
   Weight ≥ 5 kg: 100 mg IM

Typical RSV Season in Ohio#: 
November through March

Duration of action is at least 150 days; 
administration at start of season will 

provide protection throughout season

High-risk* 8-19 
months 

(2nd season)

200 mg IM, 
regardless of body weight

* See AAP and ACIP guidance for defined high risk population

# Post-COVID-19 pandemic RSV seasons have been more variable than usual, adjust administration timing based on local RSV-activity if needed

Jones JM et al. MMWR Morb Mortal Wkly Rep. 
2023 Aug 25;72(34):920-925.Storage and Handling

Advisory Committee on Immunization Practices (ACIP) Recommendations

https://www.cdc.gov/mmwr/volumes/72/wr/mm7234a4.htm?s_cid=mm7234a4_w
https://www.cdc.gov/mmwr/volumes/72/wr/mm7234a4.htm?s_cid=mm7234a4_w
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• Prefilled syringes

• Store refrigerated at 36 - 46º F (2 - 8º C)

• May be at room temperature for 8 hours 68 - 77º F (20 - 25º C)

• 50 mg doses will be in purple syringes and 100 mg in blue 

syringes

Nirsevimab: Storage and Handling

Nirsevimab (Beyfortus®) (package insert). 
Swiftwater, PA. Sanofi Pasteur, Inc. 2023.
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Vaccine Administration Errors (VAERS):
34 reports of adult vaccine given to children <2 years of age 

(31 infants <8 mo) 

27 Pfizer, 7 GSK

1 infant with CHD had cardiopulmonary arrest within 24 hours (GSK)
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Nirsevimab: Adverse Reactions/Reporting

• Adverse reactions that occurred more frequently than placebo:

• Rash (0.9%)

• Injection site reactions (0.3%)

• Reporting Adverse Reactions

• If administered alongside vaccines: report to VAERS

• If administered alone: report to FAERS (MedWatch)

• ImpactSIIS
• Documentation of nirsevimab administration will occur in ImpactSIIS 

per ODH

Nirsevimab (Beyfortus®) (package insert). 
Swiftwater, PA. Sanofi Pasteur, Inc. 2023.
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Nirsevimab: Challenges
• CDC: nirsevimab included in childhood immunization schedule and 

Vaccines for Children program

• Approximately 10% of birthing hospitals participate in VFC

• Bundled payment model for newborn care

– Hepatitis B vaccine more feasible to cover at ~$13-16/dose

– Will nirsevimab be included in bundled payments?

• Critical to ensure documentation of maternal receipt (and date) of  

RSV vaccine

• Critical to ensure documentation of in-hospital nirsevimab 

adminstration in records sent to primary care provider
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Vaccines For Children (VFC) Program

VFC-enrolled practices will be able to order nirsevimab from the Ohio 
Department of Health for the 2024-2025 season.

This season, practices will be able to order nirsevimab through VFC even if they 
do not have commercial nirsevimab stock. This provision will be in place until 
August 2025. 

If not a VFC-enrolled practice, work with your local health department to 
ensure patients have access to nirsevimab.

VFC Consultant Territory Map

ODH VFC Website

https://odh.ohio.gov/know-our-programs/immunization/media/vfc-public-health-consultant-territory-map
https://odh.ohio.gov/know-our-programs/immunization/vaccines-for-children-vfc
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Covered Nirsevimab Billing Codes

CPT Codes for Medication and Administration

90380 Respiratory syncytial virus, monoclonal antibody, seasonal dose; 0.5 mL 
dosage, for intramuscular use

90381 Respiratory syncytial virus, monoclonal antibody, seasonal dose; 1 mL dosage, 
for intramuscular use.

96380 Administration of respiratory syncytial virus, monoclonal antibody, seasonal 
dose by intramuscular injection, with counseling by physician or other qualified 
health care professional

96381 Administration of respiratory syncytial virus, monoclonal antibody, seasonal 
dose by intramuscular injection

AAP website with 

billing info and 

helpful vignettes 

https://www.aap.org/en/patient-care/respiratory-

syncytial-virus-rsv-prevention/nirsevimab-coding--

payment/

https://www.aap.org/en/patient-care/respiratory-syncytial-virus-rsv-prevention/nirsevimab-coding--payment/
https://www.aap.org/en/patient-care/respiratory-syncytial-virus-rsv-prevention/nirsevimab-coding--payment/
https://www.aap.org/en/patient-care/respiratory-syncytial-virus-rsv-prevention/nirsevimab-coding--payment/
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Reimbursement from Commercial Insurance

Due to inclusion in the CDC’s routine immunization schedule, 
insurances are required to cover nirsevimab without cost sharing

Major commercial policies reference CDC/ACIP guidance for 
nirsevimab coverage

During the 2023-2024 season NCH and DCH received expected 
reimbursement from all major commercial insurances
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Nirsevimab Administrations to Patients at Nationwide 

Children’s Hospital

Expected to begin 
October 1st 

• This will protect 
infants throughout 
the anticipated RSV 
season (November 
– March)

Outpatient:

• Primary care clinics 

• Specialty clinics 
(pulmonary, 
complex care, BPD, 
cardiology, and ID)*

Inpatient:

• Neonates being 
discharged from 
NCH NICUs 

• Other qualifying 
admitted patients 
at discharge

*Other outpatient clinics can make 

patient specific requests for doses
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Nirsevimab Administrations to Patients at Dayton 

Children’s Hospital

Expected to begin 
October 1st 

• This will protect infants 
throughout the 
anticipated RSV season 
(November – March)

Outpatient

• RSV prevention clinic 

• Referral form for clinic 
at childrensdayton.org

• For high-risk patients 
only

• DCH primary care, kids 
express, and specialty 
clinics with high-risk 
patients

Inpatient

• Neonates being 
discharged from DCH 
NICU

https://www.childrensdayton.org/health-care-professionals/patient-referrals
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PFK RSV Prevention Resource Page

• Resource links for providers and patients

• Partners For Kids developed resources

– News and updates

– Recorded webinar

• Regularly updated with new information                           

as it becomes available

PFK RSV Prevention Page

https://partnersforkids.org/news-updates/respiratory-syncytial-virus-rsv-prevention-resource/
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RSV Prevention

• Spread by contact  (rarely droplet)

• Portal of entry: eye/nose

• Stress handwashing!

• Avoid the exposure!







Nationwide Children’s Hospital

Center for Perinatal Research

RESEARCH SAVES BABIES!
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