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RSV is seasonal 
problem



RSV is Global problem

Bloom-Feshbach K, Alonso WJ, Charu V, Tamerius J, Simonsen L, et al. (2013) Latitudinal Variations in Seasonal Activity of Influenza and Respiratory Syncytial Virus 
(RSV): A Global Comparative Review. PLOS ONE 8(2): e54445. doi:10.1371/journal.pone.0054445
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RSV Global Burden Estimates - 2005

 33.8 (95% CI 19.3-46.2) million new episodes of RSV-
associated ALRI (22% of ALRI episodes)

 3.4 (2.8-4.3) hospital admissions due to severe RSV-
associated ALRI

 66 000-199 000 deaths (99% in developing countries)

 RSV was the most common cause of childhood ALRI

 RSV was an important cause of death in childhood from 
ALRI, after pneumococcal pneumonia and Haemophilus 
influenzae type b

Nair H, et al. Lancet 2010



RSV Global Burden Estimates

2005

 33.8 (95% CI 19.3-46.2) 
million new episodes of RSV-
associated ALRI (22% of ALRI 
episodes)

 3.4 million (2.8-4.3) hospital 
admissions due to 
severe RSV-associated ALRI

 66 000-199 000 deaths (99% 
in developing countries)

Nair H, et al. Lancet 2010 / Shi T, Lancet 2017

2015

 33.1 million (21.6-50.3) new 
episodes of RSV-associated 
ALRI                                                    

 3.2 million (2.7-3.8) hospital 
admissions due to 
severe RSV-associated ALRI

 59 600 (48 000-74 500) in-
hospital deaths 

 overall RSV-ALRI mortality 
could be as high as 118 200 
(UR 94 600-149 400)
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RSV and non-RSV LRTI in the developing world (Argentina)

Geogeghan S et al, AJRCCM 17

3.2 million hospital admissions due to 
severe RSV-associated ALRI



Severe RSV LRTI in developing country hospitals 





Mortality in countries according to income



Geogeghan S et al, AJRCGeogeghan S et al, AJRCCM 17



Global burden of RSV in children under 5 years of age

Mazur NI, et al, Lancet ID 2018



Burden of RSV in adults

 RSV infects 3%–9% of older adults yearly, and may be 
responsible for 6%–10% of seasonal hospital admissions

 Mortality attributable to RSV in adults aged 65 years or older is 
estimated to be 7·2 per 100 000 person-years

 Underlying cardiovascular disease is associated with 
hospitalization in 45% to 63% of adults with confirmed RSV

 RSV is not being considered in the differential diagnosis at ED

Mazur NI, et al, Lancet ID 2018; Binder W et al Am J Emerg Med 2017; Ivey KS, et al, J Am Coll Cardiol 2018



Young infants (0-6 months of age)

Older infants and young children 

Older adults and adults with 
cardiopulmonary disease 

Who should we protect?



RSV vaccines and monoclonal antibodies

Different approaches to prevention of 
illness



Kim HW et al, Am J Epidemiol 1969
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Challenges for RSV vaccine development: ERD



Courtesy of Ruth Karron. Karron R. http://www.who.int/immunization/research/meetings_workshops/Review_RSV_vaccine_landscape_Karron.pdf





 Increased attention, and efforts to determine RSV 
burden of disease

 Advances in protein F biologic structure: discovery and 
stabilization of prefusion conformation (new targets)



Types of vaccines in clinical phase

•Particle-based (Phase I)

•Vector (Phase I & II)

•Live-attenuated (Phase I)

• Particle-based (Phase I & II)

• Vector (Phase I & II)

• Subunit (Phase I)

•Monoclonal antibodies

(market approved & Phase II)

•Chimeric (Phase I)

• Particle-based (Phase III)

• Subunit (Phase I & II)

Maternal

Infant 

<6 

months

Children

>6 

months

Older

adults

Courtesy of Natalie Mazur



Maternal immunization to protect 
infants



Severe RSV LRTI in developing country hospitals 



• 1 or 2 vaccine doses/ 60 or 120 mcg RSV F protein 
• 0.2, 0.4 o 0.8 mg alum 
• 720 women of childbearing age
• Randomized in 8 groups
• Well tolerated. 
• Serologic evidence of disease reduction



• Phase III study started in 2015 
• Results will be available 1st quarter of 2019
• Informational analysis related to the prevention of medically 

significant RSV-positive LRTI in a subset of 1,300 infants from the 
Prepare trial: vaccine’s potential observed efficacy in this subset group 
is in the range of 45% and 100%

https://ir.novavax.com/news-releases/news-release-details/novavax-reaches-significant-enrollment-milestone-
preparetm-phase



Monoclonal antibodies 



• Passive RSV vaccine strategy using RSV F mAb

• Fully human, high potency IgG1 mAb 

• YTE half-life extension technology (triple amino acid 

substitutions (YTE) into the Fc domain

• Targets site on RSV prefusion 

• Neutralizes RSV A and B clinical isolates

• Single IM dose given; expected to protect up to 6 months

• Given at birth or at onset of RSV season 

Extended half-life antibody 



Next generation mAb

Zhu Q, et al. Sci Transl Med 2017

Neutralization 
activity curves of 
mAbs against RSV 
A and B laboratory 
strains

Predicted MEDI8897 
serum PK profile in 
infants after a single 
fixed intramuscular 
dose (50 mg)



Infant Vaccines 



RSV vaccines for infants

 Particle-based: RSV F nanoparticle (Novavax) and SynGEM 

(Mucosis)

 Vector-based: ChAd155-RSV (GSK), Ad26.RSV.preF 

(Janssen)

 Live-attenuated: RSV D46 cp AM2-2 (Sanofi 

Pasteur/LID/NIAID/NIH)

 Chimeric: rBCG-N-hRSV (Pontificia Universidad Catolica de 

Chile)



In summary 

 RSV is a main cause of hospitalization and mortality 

worldwide, mainly in the developing world

 Identification of high risk groups guided the development of 

different approaches to prevent severe RSV disease

 Several vaccines and monoclonal antibodies are now being 

evaluated

 Many challenges still need to be addressed but we are much 

closer to have an intervention that can reduce RSV disease



Long term secondary endpoints 

Can additional benefits emerge from 
vaccination? 
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RSV LRTI causes recurrent 

wheezing and asthma 
Prevention of RSV LRTI decreases rates

of recurrent wheezing and asthma

RSV LRTI does not cause 

asthma, but asthmatic 

children experience severe 

wheezing with RSV 

Prevention of RSV LRTI identifies 

those infants who will develop asthma

(marker of susceptible children)

RSV and asthma



Palivizumab reduces the number of  

wheezing episodes in the first year of life in 
preterm babies

36

Blanken, N Engl J Med 2013
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Palivizumab reduces the number of  
wheezing days in the first year of life

Blanken, N Engl J Med 2013



RSV associates with recurrent wheezing 
at age 24 months

RSV LRTI
n=144

Non-RSV LRTI
n=102

Recurrent wheezing at 24 mo 
(any)*

84 (58%) 38 (36%)

Recurrent wheezing at 24 mo 
(≥3)**

42 (29%) 16 (15%)

* P value is 0.001
**P value is 0.014

Passaro C, Erviti A



Thanks !!
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