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Objectives:

• Discuss the impact of the COVID-19 pandemic on the past two 

RSV seasons

• Recognize the effects of lifting COVID restrictions on the upcoming 

RSV season

• Describe current and upcoming prophylactic and surveillance 

strategies for managing RSV in the era of SARS-CoV-2



RSV BURDEN OF DISEASE



RSV disease burden in children

• Most common cause of lower 

respiratory tract infections 

among young children in the 

U.S. and worldwide1, 2

• Each year, in the U.S., RSV leads 

to1:

• ~ 2.1 million outpatient visits among 

children < 5 years old

• > 50,000 hospitalizations among 

children < 5 years old

• Children with a history of premature birth 

or chronic medical conditions are at higher 

risk of severe RSV disease1

Pathogens Detected in U.S. Children with 
Community-Acquired Pneumonia Requiring 

Hospitalization

Jain et al., N Engl J Med 20151- Hall et al. N Engl J Med 2009

2- Nair et al. Lancet 2010



Host risk factors for RSV hospitalisation

Boyce et al. Rates of hospitalization for RSV infection among children in Medicaid. J Pediatr 2000.



TYPICAL RSV SEASONALITY



RSV Laboratory Surveillance – Québec & Canada
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Lagacé-Wiens et al. Can Commun Dis Rep. 2021

https://academic.oup.com/jpids/article/10/3/237/5856388
https://www.canada.ca/en/public-health/services/reports-publications/canada-communicable-disease-report-ccdr/monthly-issue/2021-47/issue-3-march-2021/seasonal-patterns-coronavirus-respiratory-viruses.html


Environmental Drivers of the 
Spatiotemporal Dynamics of RSV, USA

• Timing of epidemics is associated 
with a variety of climatic factors, 
including temperature, vapor 
pressure, precipitation, and 
potential evapotranspiration

• “However, we cannot explain why 
RSV activity begins in Florida, one 
of the warmest states, when RSV is 
a winter-seasonal pathogen…”

Spitzer et al. PLoS Pathogens 2015 | Volume 11 | Issue 1

https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1004591


Respiratory hospitalizations, infants, Nunavik, Québec

RSV Circulation : January to June

Gilca et al. Prev Med Rep. 2020 

Slide courtesy of Dr. Rodica Gilca, INSPQ

https://www.sciencedirect.com/science/article/pii/S221133552030139X?via%3Dihub


Distribution of RSV peak month by geographic zone

Bloom-Feshbach K et al. (2013) Latitudinal Variations in Seasonal Activity of Influenza and Respiratory Syncytial Virus (RSV). 

PLOS ONE 8(2): e54445

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0054445


12

Community-
based 
transmission 

Zhe Zheng et al. SCIENCE ADVANCES• 23 Jun 2021• Vol 7, Issue 26
Community factors associated with local epidemic timing of RSV: A spatiotemporal modeling study

Earlier RSV onset in large 
cities, with subsequent 
spread

https://www.science.org/doi/10.1126/sciadv.abd6421?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed


RSV 
hospitalizations 
in young 
children:
Biennial Pattern 
in Alberta?

Hawkes et al. JAMA Netw
Open. 2021;4(9):e2124650. 

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2784185


Explanatory mechanisms for seasonality of 
respiratory viruses

Tamerius J et al. Global influenza seasonality: reconciling patterns across temperate and tropical 

regions.

Environ Health Perspect. 2011 Apr;119(4):439-45.

https://ehp.niehs.nih.gov/doi/10.1289/ehp.1002383?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed


COVID-19 PANDEMIC IMPACT:

CIRCULATION OF RSV



Clin Infect Dis. 2021 Jun 15;72(12):2199-2202.



Clinical phenotype of RSV-positive admissions per month

Foley et al. Arch Dis Child 2021

Interseasonal resurgence of RSV in Western Australia

• RSV-positive admissions 

peaked in early summer

2020, following an absent 

winter season

• 2.5 times > 2019 peak

• Median age in 2020: 2 times 

that observed in 2019

• 16.4 vs 8.1 months, p<0.001

• Increase in RSV-positive non-

bronchiolitis admissions

• No clinically meaningful 

differences in LoS or severity



Figure 2. Age pyramid of RSV cases by epidemiological season, university hospitals of Lyon and Saint-Etienne, France, epidemiological seasons 2018/19−2020/21

Casalegno and VRS study group in Lyon. Euro Surveill. 2021;26(29):pii=2100630. 



The impact of COVID-19 nonpharmaceutical 

interventions (NPI) on the future dynamics of endemic RSV 

• The RSV-susceptible population 
increases while NPIs in place. 

• Using models fit to historic cases 
of RSV, they project large future 
outbreaks may occur following a 
period of extended NPIs. 

• Peak outbreaks likely occurring 
in the winter of 2021–2022 

• These outbreaks, which may 
reach peak numbers in the winter, 
could increase the burden to 
healthcare systems. 

Baker et al. PNAS December 1, 2020 117 (48) 30547-30553

https://www.pnas.org/content/117/48/30547


https://www.canada.ca/content/dam/phac-aspc/documents/services/surveillance/respiratory-virus-detections-
canada/2021-2022/week-34-ending-august-27-2022/week-34-ending-august-27-2022.pdf

RSV in Canada: 2020-21 vs. 2021-22

https://www.canada.ca/content/dam/phac-aspc/documents/services/surveillance/respiratory-virus-detections-canada/2021-2022/week-34-ending-august-27-2022/week-34-ending-august-27-2022.pdf


https://www.canada.ca/content/dam/phac-aspc/documents/services/surveillance/respiratory-virus-detections-canada/2021-2022/week-34-ending-august-27-2022/week-34-ending-august-27-2022.pdf

RSV 2021-22: Quebec led the way!

2020-2021 2021-2022

https://www.canada.ca/content/dam/phac-aspc/documents/services/surveillance/respiratory-virus-detections-canada/2021-2022/week-34-ending-august-27-2022/week-34-ending-august-27-2022.pdf


RSV positivity in 
Montreal ~5% 
since mid-July:
Early start to 
2022-23 
palivizumab 
prophylaxis
Sept. 19th



PASSIVE IMMUNIZATION AGAINST 

RSV



Palivizumab

• Palivizumab (Synagis®):

• Monoclonal antibody that binds the RSV fusion 

protein (RSV-F), the major antigenic determinant 

• Licensed for prevention of RSV LRTI in high-risk 

children

• PZB immunoprophylaxis:

• Monthly administration during RSV season 

reduces hosp. risk for RSV by 55% in premature 

infants with or without CLD1 and by 45% in 

infants with hemodynamically significant CHD2

• Specific recommendations regarding its targeted 

use:  and CPS, AAP and NACI 3,4,5

1-IMpact-RSV Study Group. Pediatrics 1998; 2-Feltes et al. J Pediatr 2003; 
3- CPS. Paediatr Child Health 2015; 4- AAP. Pediatrics 2014 Mejias et al. Ann All Asthma Imm 2020 

https://cps.ca/en/documents/position/preventing-hospitalizations-for-rsv-infections
https://publications.aap.org/pediatrics/article/134/2/415/33013/Updated-Guidance-for-Palivizumab-Prophylaxis-Among?autologincheck=redirected?nfToken=00000000-0000-0000-0000-000000000000


• More restrictive indications for palivizumab use
• Born @ <30 wk GA and <6 months of life at start of season

• HD significant cardiac disease and <12 months of life 

• BPD / CLD and <12 months of life, or <24 months if recent O2 needs

• Broader indications:
• Infants in remote communities who would require air transportation for 

hospitalization born before 36 + 0 weeks’ GA and <6 months of age at the start 
of RSV season

• Consideration may be given to administering palivizumab during RSV season 
to term Inuit infants until they reach six months of age

http://www.cps.ca/en/documents/position/preventing-hospitalizations-for-rsv-infections



Frist NACI 

Recommendations 

on Palivizumab 

since 2003!!!

Published June 

2022

https://www.canada.ca/en/public-health/services/publications/vaccines-

immunization/palivizumab-respiratory-syncitial-virus-infection-infants.html

https://www.canada.ca/en/public-health/services/publications/vaccines-immunization/palivizumab-respiratory-syncitial-virus-infection-infants.html




Jalink and Langley. Paed & Child Health 2021.

NACI:

Recommended for 

- <36wGA in remote northern Inuit 

communities who would require air 

transport for hospitalization

Consider for

- term infants aged <6 months 

living in remote Inuit communities 

with very high rates of 

hospitalization for RSV among 

term infants 

- Infants of < 36 wGA and age <6 

months living in other remote 

communities with high rates of 

hospitalization for RSV and 

where air transport would be 

required for hospitalization

NACI: Consider for

- <12 months of age with 

haemodynamically significant chronic 

cardiopathy other than congenital

- 12-24 months awaiting heart 

transplant or having received a heart 

transplant within 6 months of onset of 

the RSV season

https://academic.oup.com/pch/article-abstract/26/2/e115/5740970?redirectedFrom=fulltext


Jalink and Langley. Paed & Child Health 2021.

NACI: consider if 

<24 months and 

recent/ongoing 

O2 or assisted 

ventilation
NACI: consider if <24 

months and severe 

immunodeficiency

https://academic.oup.com/pch/article-abstract/26/2/e115/5740970?redirectedFrom=fulltext


NACI 2022: PVZ may be considered for infants of 30 to 32+6 wGA aged < 3 months 

at the onset of or during the RSV season if they are at high risk of exposure to RSV 

from day care attendance or presence of another preschool child or children in the 

home. (Discretionary NACI Recommendation)

Risk scores/criteria for healthy pre-term infants

Jalink and Langley. Paed & Child Health 2021.

https://www.canada.ca/en/public-health/services/publications/vaccines-immunization/palivizumab-respiratory-syncitial-virus-infection-infants.html
https://academic.oup.com/pch/article-abstract/26/2/e115/5740970?redirectedFrom=fulltext


Papenburg et al. JPIDS 2021

https://academic.oup.com/jpids/article/10/3/237/5856388#233729600


PVZ effectiveness, healthy full-term infants,
Nunavik QC, 2017-2019 

Season Age
Incidence/100,000 

in not protected
Incidence/100,000 

in protected
Effectiveness 95% CI

2017 0-2 months 54 38 29% -882% to 95%
0-4 months 61 32 48% -351% to 96%

2018 0-2 months 22 16 28% -5518% to 99%
0-5 months 37 10 73% -234% to 99%

2019 0-2 months 49 83 -70% -992% to 67%
0-5 months 30 69 -133% -1293% to 47%

3 seasons 0-2 months 42 46 -9% -281% to 67%
0-5 months 39 38 3% -169% to 65%

Slide courtesy Dr Rodica Gilca, INSPQ. Prev Med Rep. 2020

https://www.sciencedirect.com/science/article/pii/S221133552030139X?via%3Dihub


UPCOMING PROPHYLACTIC 

STRATEGY: NIRSEVIMAB
Fast-track evaluation by FDA and EMA underway



Mazur et al, Lancet ID 2022



• RCT Nirsevimab vs placebo

• Healthy, born preterm (29-35 

weeks)

• Single i.m. injection at the start 

RSV season



• RCT Nirsevimab vs

placebo

• Healthy, term (>35 w)

• Single i.m. injection 

at start RSV season

• NNT to avert one

hospital admission

>50



Conclusions

• Strict non-pharmacological interventions including lockdowns abruptly stopped 

RSV circulation in Canada starting March 2020 until spring/summer 2021

• Less global connectivity = less seeding of the virus

• Less local connectivity = less interregional seeding of the virus

• Less community contact = slower growth/transmission

• A shorter/milder/earlier 2021-22 season means 

• RSV susceptible population may higher than usual in many regions

• Many children born in the last 12 months have not been exposed to RSV

• The timing, intensity, and age distribution of the RSV epidemic may not be 

typical in 2022-23 and may vary across Canadian regions

• It is important to be aware of your province’s guidelines/indications for 

palivizumab immunoprophylaxis


