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Objectives

• Describe RSV epidemiology, clinical impact, and financial burden 
nationwide

• Understand the risks, benefits, and indications for maternal vaccination with 
the RSV PreF vaccine (Abrysvo®)

• Compare palivizumab (Synagis®) indications with nirsevimab (Beyfortus®)

• Describe preliminary data on safety and effectivenss from the first season of 
nirsevimab and RSV PreF vaccine use worldwide



Definitions

• Immunization – process of being made resistant to an infectious disease
• Active Immunity

• Response to being exposed to a disease-causing organism
• Vaccine  – a preparation that is administered to stimulate the body’s immune response against a 

specific agent and imitates an infection (RSV preF Vaccine)

• Passive Immunity
• Antibody transfer from the mother in the final months of pregnancy (RSV preF Vaccine)
• Administration of antibody containing products derived from human or animal sources 

(palivizumab/nirsevimab)

• Efficacy: degree to which immunization prevents disease under ideal and 
controlled conditions (clinical trial)

• Effectiveness: degree to which immunization prevents disease under real world 
conditions (observational studies)



World-Wide vs. US Burden of RSV in Children Less than 
5 years

• Hospitalization and risk of death is 
greatest in infants less than 6 months of 
age1

• Infants born less than 32 weeks 
gestation account for up to 25% of RSV-
associated hospitalizations1

26,300
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Deaths

3,600,000
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Hospitalizations

33,000,000
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WORLD-WIDE1 UNITED STATES2



US RSV Financial Impact

Static, decision-analytic model developed to estimate financial impact 
from RSV related health events and immunization strategies3

• Entire US birth cohort during its first RSV season (term, preterm, and high-risk)
• Model estimated a full 6-month RSV season and all RSV-Associated Medically 

Attended Lower Respiratory tract Illness (MA-LRTI)

• $1.2 Billion direct economic impact (in 2021 US Dollars)
• Primary Care Visits & ER Visits $100 Million US Dollars
• Hospitalizations $1.1 billion 

• Breakdown
• 93% of hospitalizations were from patients that were not deemed high risk for severe disease
• 43% of total costs were for patients born outside of RSV season



Course of Disease1

Initial Symptoms
• Runny Nose
• Decreased Appetite
• Cough

4-6 Days4-6 Days

Severe Symptoms
• Retractions
• Wheezing
• Tachypnea
• Hypoxemia
• Lethargy
• Apnea
• Feeding Difficulties

Treatments studies have failed 
because they’re not initiated in 
time to prevent viral replication

Which patients are 
going to progress to 

severe disease?



Treatment Options
Lacking

Supportive Care

Lancet. 2024 Sept 21;404(10458):1143-1156.



Long Term Implications – Wheeze

• Drakenstein Child Health Study4

• Longitudinal Birth Cohort Study – Outside Cape Town, South Africa
Assess wheezing in low and middle-income countries

• 1143 Live Births were identified for the study and 950 children were followed for 5 years with 
complete data

• Questionnaires at 14 scheduled visits and all LRTI presentations included a PCR 
nasopharyngeal swab



Long Term Implications – Asthma

• Studies have shown a 2-12% increased risk of 
developing asthma following RSV LRTI or Bronchiolitis5

• INSPIRE6

• US Birth Cohort Study – 1946 Infants
• Patients were observed during their first year for 

either PCR(+) RSV during an acute respiratory 
infection or RSV positive serology at 1 year. 

• 5 – year follow up for the development of asthma
• 26% lower risk of asthma at 5 years if RSV was 

avoided in infancy



Prevention is the Key



RSV Vaccine History
In 1965-1966 a formalin-inactivated 
whole RSV vaccine was studied in 

children7,8,9

31 infants received the vaccine, 20 of 
those became infected with RSV, 16 

required hospitalization and 2 died (14 
and 16 months old). 

The clinical response to RSV was much 
more severe in the vaccinated infants 

compared to infants who had received 
parainfluenza vaccines

Research into RSV vaccine paused for 
decades



Targets for Therapy10



Monocolonal Antibody Against RSV – Palivizumab12

• Recombinant humanized monoclonal antibody
• Palivizumab binds a highly conserved region on the extracellular domain of 

mature RSV F, referred to as antigenic site II



Double-blind, placebo-controlled study at 139 centers in 
high income countries that included 1502 infants with 
prematurity (< 35 weeks) or bronchopulmonary dysplasia 
(BPD)

• 55% reduction in hospitalization (10.6% placebo vs. 
4.8% palivizumab)

• Premature infants without BPD had a 78% reduction 
hospitalization for RSV (8.1% vs. 1.8%)

• Infants with BPD had a 39% reduction in 
hospitalization for RSV (12.8% vs. 7.9%)

IMPact-RSV Study 
published in 199813 



American Academy of Pediatrics (AAP) 
Palivizumab immunoprophylaxis (IP) guidance

• Following FDA approval in 1998, use has been limited by high-cost and recommendations 
from the American Academy of Pediatrics have guided administration and insurance coverage 
nationwide. 

• 15mg/kg IM injection given monthly for 5 months during RSV season
• Half-Life 20-24.5 days12

• Cost for a full 5-month course of palivizumab can range from $10,000-30,000 depending on 
the weight of the patient12

• Since the FDA approval of palivizumab the AAP has updated its RSV management guidance 
four times and in 2014 AAP, stopped recommending RSV IP use for ≥ 29 weeks’ gestational 
age infants15.

<5% of patients were 
ever eligible for 
palivizumab14



Goal of Prophylaxis for 
Larger Population via 
Maternal Vaccination



Maternal RSV preF Vaccine Development



• MATISSE Study, phase 3, double-blind, placebo-
controlled trial in 18 countries over both 
hemispheres16

• Included pregnant women 24 to 36 weeks 
gestation
• Uncomplicated, singleton pregnancies, no 

known risk factors for pregnancy 
complications

• Primary end points
• Incidence of medically attended severe RSV 

associated lower respiratory tract illness (MA-
SLRTI)

• Incidence of medically attended RSV 
associated lower respiratory tract illness (MA-
LRTI)

• 7358 participants received vaccine or placebo in 
the study which provided data on 7128 infants



RSV preF Vaccine Efficacy

All Infants were evaluated for the incidence of primary endpoints at 90, 120, 150, and 180 
days after birth16 days after birth



RSV preF Vaccine Safety

Maternal Adverse Events:
• Majority of adverse events were minor and not different than 

placebo during the first 7 days following injection 
• Preeclampsia was noted to be higher in the vaccine group 1.8% vs. 

1.4% 

Infant Adverse Events:
• Low birth weight - (< 2500g) 5.1% vs. 4.4%
• Neonatal Jaundice - 7.2% vs. 6.7%
• *Preterm birth (<37 weeks) - 201 (5.7%) vs. 169 (4.7%), not 

statistically significant, but numerically higher
 Additional information was requested by the CDC on this adverse event



RSV Vaccine – GSK Preterm Birth 

Images obtained from EtR Framework Updates: Pfizer Maternal RSVpreF Vaccine presented on September 22, 2022 ACIP General Meeting. Accessed 12/27/23.

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2023-09-22/06-Mat-Peds-Fleming-Dutra-508.pdf


RSV preF Vaccine and Preterm Birth

Images obtained from EtR Framework Updates: Pfizer Maternal RSVpreF Vaccine presented on September 22, 2022 ACIP General Meeting. Accessed 12/27/23.

Additionally, when reviewed by country, in the United States (the largest contributing country in the study), the rates of 
preterm birth were higher in the placebo group when assessing the FDA approved dosing interval

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2023-09-22/06-Mat-Peds-Fleming-Dutra-508.pdf


RSV preF Vaccine and Preterm Birth

Information obtained from EtR Framework Updates: Pfizer Maternal RSVpreF Vaccine presented on September 22, 2022 ACIP General Meeting. Accessed 12/27/23.

ACIP Work Group Members ultimately found data reassuring for premature birth
• In the full clinical trial interval, most preterm births occurred more than 30 days after 

vaccination
• In reviewing the approved dosing-interval the imbalance was still present, but lessened 

and most preterm births were at 36 weeks
• For the data from the US, the imbalance in preterm births reversed in the approved dosing 

interval
• The majority of the work group felt the risk of preterm birth was reduced and potential 

risk for complications was reduced when using the approved dosing interval of 32 – 36 
weeks gestation.

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2023-09-22/06-Mat-Peds-Fleming-Dutra-508.pdf


RSV preF Vaccine Efficacy in Clinical Trial Interval vs. 
Approved Interval

Images obtained from EtR Framework Updates: Pfizer Maternal RSVpreF Vaccine presented on September 22, 2022 ACIP General Meeting. Accessed 12/27/23.

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2023-09-22/06-Mat-Peds-Fleming-Dutra-508.pdf


RSV preF Vaccine (Abrysvo®)

• Abrysvo® is indicated for pregnant women during weeks 32 through 36 of pregnancy with 
seasonal administration between the months of September and January. 

• Alaska, Florida, and many of the US islands have different seasonality and recommendations for timing of 
administration may vary

• Manufacturer Labeling
• “available data are insufficient to establish or exclude a causal relationship between preterm birth and Abrysvo. 

To avoid the potential risk of preterm birth with use of Abrysvo before 32 weeks gestation, administer Abrysvo 
as indicated in pregnant individuals at 32 through 36 weeks gestational age”





Abrysvo® – First Full Season Summary

• Effectiveness
o Due to limited uptake of the maternal vaccine, and late roll out effectiveness 

was not able to be assessed following the 2023-24 RSV season
o 17.8% of all pregnant women received Abrysvo® according to Vaccine Safety 

Datalink

• Vaccine Safety Datalink
o Collaborative effort between the CDC and 12 additional healthcare 

organizations across the country
o Monitors the safety of vaccines through observational studies



Abrysvo®– Safety 

• Safety
o Matched Cohort Analysis of Vaccinated vs. Unvaccinated Pregnant women 

 Preterm Birth (<37 weeks due to imbalance in previous studies)
 Small for Gestational age (< 10th percentile as low birth weight was identified in the original RSV 

vaccine study

o RSV Vaccine was not associated with increased risk of preterm birth or small for 
gestational age infants

Images obtained from RSVpreF Vaccine, Preterm Birth, and Small for Gestational Age at Birth. Preliminary results from the Vaccine Safety Datalink presented on October 23, 2024 ACIP General Meeting. Accessed 10/25/2024.



Abrysvo®– Safety 

• July 2024, Son et al. published on perinatal outcomes following maternal RSV vaccination at 2 NYC 
Hospitals in one health system17

• 2973 patients enrolled in the study with 1011 receiving the vaccine and 1962 without vaccination 
during the 2023-2024 season

• There were some differences in baseline characteristics including age, race, insurance type, and in-vitro 
fertilization

• Results
• Preterm birth was not statistically different 5.9% vaccinated vs 6.7% unvaccinated
• Hypertensive disorders of pregnancy (HDP) were higher in the vaccinated group at 20.1% vs. 18.1% [HR 1.43 

(1.16-1.77)] in a time-dependent model
• Differences in HDP and SGA were also associated with insurance type and hospital site, so further investigation is 

warranted particularly into HDP.
• No differences in neonatal outcomes

• Safety Signal of HDP is difficult to interpret. Hypertension may begin prior to 32 weeks, but not 
noted in the medical record until later. 

• CDC is working to determine the best plan for analyzing this maternal outcome



Abrysvo® – Summary after 1st Season

• RSVpreF vaccine (Abrysvo®) for maternal use continues to be indicated for 
prevention of RSV in infants.

• Administration is recommended between 32-36 weeks gestation and seasonally 
between September and January 

• Recent data suggests no increased risk of preterm birth, though 
continued monitoring is warranted

• Due to continued review of hypertension disorders of pregnancy, repeated 
vaccination in subsequent pregnancies are NOT currently recommended

• Infants born to women vaccinated in a prior pregnancy should be protected by 
nirsevimab and the mother should not receive an additional RSVpreF vaccine



Fusion Protein and Targets for Therapy18



Nirsevimab Preliminary Data – NIRSEVIMAB 

• Phase 2b, Randomized, Placebo- 
Controlled Clinical Trial 19

o Published NEJM July 2020; 164 sites 
and 23 countries were included

o Premature infants 29 weeks to 34 
weeks 6 days gestation and less than 1 
year of age entering their first RSV 
season

o 1453 infants matched 2:1 nirsevimab 
(50 mg) vs. placebo and followed for 150 
days
 MA-LRTI (2.6% vs 9.5%)
 Hospitalization (0.8% vs 4.1%)



Nirsevimab Preliminary Data - MELODY

• Phase 3 Randomized, Double-Blind, 
Placebo Controlled Clinical Trial20

o Published NEJM 2022, 160 sites and 21 
countries

o Late Preterm and Term Infants greater 
than 35 weeks gestation and less than 1 
year entering their first RSV season

o 1490 infants matched 2:1 nirsevimab 
(50mg for patients < 5kg;100mg for patients > 5kg) 
vs. placebo and followed for 150 days
 MA-LRTI (1.2% vs 5%)
 Hospitalization (0.6% vs 1.6%)

o COVID Pandemic haulted enrollment



Nirsevimab Preliminary Data - MELODY

• Full Melody Trial Cohort Post COVID Pandemic21

o Published NEJM April 2023

o 3012 infants matched 2:1 nirsevimab (50mg for patients < 5kg;100mg for patients > 5kg) 
vs. placebo and followed for 150 days
 MA-LRTI (1.2% vs 5%)
 Hospitalization (0.6% vs 1.6%)



Nirsevimab Preliminary Data – HARMONIE 

• HARMONIE Trial, Open-Label, Clinical Trial22

o Published NEJM 2023, 235 sites in UK, 
Germany, France

o 8058 infants, > 29 weeks gestation and less 
than 1 year of age entering first RSV season

o Matched 1:1 nirsevimab (50mg for patients < 
5kg;100mg for patients > 5kg)  vs. no intervention 
 Hospitalization for RSV-associated LRTI 

(0.3% vs 1.5%)
 Greatest efficacy in infants less than 3 

months 89.6%
 Hospitalization for Very Severe LRTI (0.1% vs 

0.5%)
• 75.7% efficacy



• In July 2023, the FDA 
approved nirsevimab (BeyfortusTM, Sanofi 
and AstraZeneca), a long-acting 
monoclonal antibody, for passive 
immunization to prevent RSV-associated 
lower respiratory tract disease among 
infants and young children. 



ACIP and AAP Recommendations for the Use of 
Nirsevimab for the Prevention of RSV Disease

• August 3, 2023, recommendations were provided with anticipated start of nirsevimab administration 
on October 1, 2023

• All infants younger than 8 months born during or entering their first RSV season if:
• The mother did not receive vaccine during pregnancy or vaccination status is unknown
• The baby was born less than 14 days following maternal vaccination

• Infants and children aged 8 through 19 months 
who are at increased risk of severe RSV disease 
entering their second season*

• Administration may occur during the birth admission or as 
outpatient shortly after discharge for babies born during RSV 
season, and shortly before RSV season for those born outside 
of RSV season

*Risk factors for severe disease
• Children with CLD of prematurity who required medical support (chronic 

corticosteroid therapy, diuretic therapy, or supplemental oxygen) any time during 
the 6-month period before the start of the second RSV season

• Children who are severely immunocompromised

• Children with cystic fibrosis who have manifestations of severe lung disease 
(previous hospitalization for pulmonary exacerbation in the first year of life or 
abnormalities on chest imaging that persist when stable) or have weight-for-
length that is <10 percentile

• American Indian and Alaska Native children (*this is a new group for 2nd season 
prophylaxis in contrast to current palivizumab recommendations)



Limited Nirsevimab Supply in 2023–2024 RSV Season

• Prioritize nirsevimab 100mg doses for infants at the highest risk for severe RSV disease: 
• Young infants (age <6 months) and infants with conditions that place them at highest risk for 

severe RSV disease. 

• Suspend using nirsevimab in palivizumab-eligible children aged 8–19 months for the 2023–2024 
RSV season.

• Prenatal care providers should discuss potential nirsevimab supply concerns when counseling 
pregnant people about RSVpreF vaccine (Abrysvo, Pfizer)

https://emergency.cdc.gov/han/2023/han00499.asp





VISION Data – Nirsevimab 

• Virtual SARS-CoV-2, Influenza, and Other respiratory viruses Network (VISION) 
• Data from 127 EDs and 107 hospitals 

• Population: 
• Infants < 8 months as of 10/1/2023 or born after 10/1/2023 and more than 7 days of age

• Presented to and ED or was hospitalized with an RSV-like illness and had a positive RSV test within 10 days prior 
or 72 hours following presentation

Images obtained from Summary of effectiveness of nirsevimab in infants. Presented on June 23, 2024 ACIP General Meeting. Accessed 10/26/2024.



NVSN Data – Nirsevimab 

• New Vaccine Surveillance Network 
(NVSN)

• Prospective, population-based 
surveillance network for pediatric acute 
respiratory illness

• Population: 
• Infants < 8 months as of 10/1/2023 or 

born after 10/1/2023 
• Presented to participating medical center with 

evidence of an acute respiratory illness (ARI) 
between October 2023 and March 2024

• Initial data from October 2023 to February 2024 
was published in the CDC Morbidity and 
Mortality Weekly Report on March 7, 202423 

• Data to the right includes additional data through 
March 2024



RSV Vaccine – NIRSE-GAL Study

• Longitudinal Population Based 3-year study out of Galicia Spain, published in Lancet 
Infectious Diseases April 202424

• Universal Prophylaxis Campaign began on Sept 25, 2023 and ended March 31, 2024

• Initial data published was after 3 months of implementation

• 9408 infants out of 10,259 that were eligible received nirsevimab (91%)
• Nirsevimab effectiveness against:

• RSV Related Hospitalization: 82%
• 0.3% nirsevimab vs. 1.9% unimmunized

• Severe RSV related LRTI requiring oxygen therapy: 86.9%
• 0.16% nirsevimab vs. 1.2%

• All Cause LRTI Hospitalizations: 69.2%
• All Cause Hospitalizations: 66.2%

• All adverse events were monitored through the Galician pharmacovigilance system. 

• Throughout the initial trial period there were 5 adverse events out of 9408 administrations classified 
as severe, but none were considered related to nirsevimab



Nirsevimab Universal Prophylaxis and ED Episodes

• Bronchiolitis Episodes in Pediatric ED in Spain
• Universal Coverage for infants born during RSV season
• Extended offering to infants less than 3 or 6 months of age at the start of RSV 

season in some regions with no extended coverage in others. 
• No maternal vaccination in Spain
• 15 ED departments
• Only reviewed episodes in infants less than 6 months of age



Nirsevimab and Hospitalizations

Study Population Efficacy/Effectiveness against 
Hospitalization

Phase 2b Nirsevimab Premature Infants > 29 weeks though 34 
weeks 6 days

78.4% (51.9 - 90.3)

Phase 3 Melody
(full trial results)

Term and Late preterm Infants > 35 
weeks

76.8% (49.4 – 89.4)

HARMONIE Trial Infants > 29 weeks 83.3% (68.2 – 91.2)

VISION Network Data Infants < 8 months entering 1st RSV 
Season and those born during RSV 
Season in the US post-FDA Approval

98% (95 - 99)

NVSN Network Data Infants < 8 months entering 1st RSV 
Season and those born during RSV 
Season in the US post-FDA Approval

91% (79 – 96)



Nirsevimab Safety

• Comprehensive Summary of all Safety Data from Pivotal Trials25

• Phase 2b Nirsevimab Study Group

• Phase 3 MELODY Trial

• Phase 2/3 MEDLEY Trial (data included patients with congenital heart disease, chronic lung disease of prematurity, 
and those born less than 35 weeks gestation)



Nirsevimab Safety

• Serious Adverse Events
• Hypersensitivity

• There were no episodes consistent with immediate hypersensitivity reactions or 
anaphylaxis in these 3 clinical trials

• No hypersensitivity reactions noted from HARMONIE or NIRSE-GAL studies
• Deaths

• No deaths were considered related to nirsevimab treatment

• FDA Adverse Event Reporting system (FAERS)
• Most commonly reported events include breakthrough RSV infections
• Cases of serious hypersensitivity reactions were identified in post-marketing 

surveillance, so product labeling was updated 
• “Serious hypersensitivity reactions have been reported following BEYFORTUS 

administration. These reactions included urticaria, dyspnea, cyanosis, and or hypotonia.”



Nirsevimab and Fever

Does nirsevimab increase risk of fever and infectious rule-out?

• Phase 2b Nirsevimab Study 
• Pyrexia was reported 11.5% of nirsevimab vs. 13.4% of placebo recipients

• HARMONIE Trial 
• Pyrexia was reported 2.5% of nirsevimab recipients vs. 1.9% with no intervention



Immunization Options

Name Recipient Number 
of 
Injections

Dose Half-Life Anticipated 
Duration of 
Protection

Cost for 
Season

Palivizumab 
(Synagis®)

High Risk Infants 
Only

5 
(monthly x 5 
doses)

15mg/kg 20-24 
days

1 month per 
injection

$10,000-
$30,000

RSV preF 
Vaccine 
(Abrysvo®)

Mother 32-36 
weeks gestation

1 120 mcg/ 0.5mL N/A 6 months post-
delivery

~$300

Nirsevimab 
(Beyfortus)

All Infants entering 
1st RSV Season 
and High-Risk 
Infants entering 2nd 
RSV Season

1st Season
1

2nd Season
2 
(simultaneously)

1st Season
< 5kg = 50mg
> 5kg = 100mg

2nd Season
All patients = 200 mg

71 days 6 months post-
administration

1st Season
~$500

2nd Season
~$1,000



• Maternal Vaccination 
• Low risk pregnancies
• No history of hypertensive 

disorders
• Conversation with OB 

• Infant Immunization 
• Unvaccinated or administration 

less than 14 days prior to 
delivery 

• Premature infants
• Infants with high-risk conditions

Overall 
Immunization Plan



Outstanding Questions

• Effectiveness for high-risk patients entering their second season
• Congenital heart patients excluded in AAP recommendations

• Insurance coverage has caused variation in practice nationwide 
• Will the DRG increase to include coverage of nirsevimab for all patients?
• Will additional states create a universal vaccination program?
• Will private payors create carve outs for immunizations?

• Acceptance of infant immunization and maternal vaccination

• Safety outcomes and effectiveness for maternal vaccination

• Identification of maternal vaccination in infant medical records



Future Directions for RSV Prevention

• Clesrovimab (MK-1654) 
• Recent Data from Phase 2b/3 Studies were presented to the ACIP

• Humanized monoclonal antibody with affinity for site IV on the RSV Fusion Protein and a 
half life of approximately 44 days

• Preliminary data suggests it is highly effective at preventing RSV associated 
hospitalizations by over 90% through 6 months

• Well tolerated with a safety profile comparable to all controls

• Sanofi is currently completing a Phase 3 study of live-attenuated 
intranasal RSV vaccine for infants and toddlers and assessing co-
administration with other vaccines



Questions
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