
RSV VACCINE RESEARCH AND DEVELOPMENT TECHNOLOGY ROADMAP • 1

TECHNOLOGY 
      ROADMAP

RESPIRATORY 
SYNCYTIAL 

VIRUS (RSV)
VACCINE

RSV Vaccine
Research and Development
Technology

ROADMAP
Priority activities for development, testing,  
licensure and global use of RSV vaccines,  
with a specific focus on the medical need  
for young children in low- and middle- 
income countries

2017

WHO/IVB/17.12



This document was produced by the 
Initiative for Vaccine Research (IVR) 

of the Department of Immunization, Vaccines and Biologicals

Ordering code: WHO/IVB/17.12  
Published: 2017

This publication is available on the Internet at: 
http://www.who.int/immunization/documents/en/

Copies of this document as well as additional materials on  
immunization, vaccines and biologicals may be requested from:  

World Health Organization 
Department of Immunization, Vaccines and Biologicals 

CH-1211 Geneva 27, Switzerland 
• Fax: + 41 22 791 4227 • Email: vaccines@who.int •

© World Health Organization 2017

Some rights reserved. This work is available under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 IGO 
licence (CC BY-NC-SA 3.0 IGO; https://creativecommons.org/licenses/by-nc-sa/3.0/igo). 

Under the terms of this licence, you may copy, redistribute and adapt the work for non-commercial purposes, provided the 
work is appropriately cited, as indicated below. In any use of this work, there should be no suggestion that WHO endorses 
any specific organization, products or services. The use of the WHO logo is not permitted. If you adapt the work, then you 
must license your work under the same or equivalent Creative Commons licence. If you create a translation of this work, 
you should add the following disclaimer along with the suggested citation: “This translation was not created by the World 
Health Organization (WHO). WHO is not responsible for the content or accuracy of this translation. The original English edi-
tion shall be the binding and authentic edition”. 

Any mediation relating to disputes arising under the licence shall be conducted in accordance with the mediation rules of 
the World Intellectual Property Organization.

Suggested citation. RSV Vaccine Research and Development Technology Roadmap. Priority activities for development, 
testing, licensure and global use of RSV vaccines, with a specific focus on the medical need for young children in low- and 
middle-income countries. Geneva: World Health Organization; 2017. Licence: CC BY-NC-SA 3.0 IGO.

Cataloguing-in-Publication (CIP) data. CIP data are available at http://apps.who.int/iris.

Sales, rights and licensing. To purchase WHO publications, see http://apps.who.int/bookorders. To submit requests for 
commercial use and queries on rights and licensing, see http://www.who.int/about/licensing.

Third-party materials. If you wish to reuse material from this work that is attributed to a third party, such as tables, figures 
or images, it is your responsibility to determine whether permission is needed for that reuse and to obtain permission from 
the copyright holder. The risk of claims resulting from infringement of any third-party-owned component in the work rests 
solely with the user.

General disclaimers. The designations employed and the presentation of the material in this publication do not imply the 
expression of any opinion whatsoever on the part of WHO concerning the legal status of any country, territory, city or area 
or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps repre-
sent approximate border lines for which there may not yet be full agreement.

The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed or recom-
mended by WHO in preference to others of a similar nature that are not mentioned. Errors and omissions excepted, the 
names of proprietary products are distinguished by initial capital letters.

All reasonable precautions have been taken by WHO to verify the information contained in this publication. However, the 
published material is being distributed without warranty of any kind, either expressed or implied. The responsibility for the 
interpretation and use of the material lies with the reader. In no event shall WHO be liable for damages arising from its use. 

This publication does not necessarily represent the decisions or the policies of WHO.

http://www.who.int/immunization/documents/en/
mailto:vaccines@who.int
https://creativecommons.org/licenses/by-nc-sa/3.0/igo
http://apps.who.int/iris
http://apps.who.int/bookorders
http://www.who.int/about/licensing


Contents

Background.......................................................................................................................5

Consensus priority activities........................................................................................7

Research................................................................................................................................................7

Vaccine development.........................................................................................................................8

Key capacities......................................................................................................................................9

Policy and delivery............................................................................................................................ 10



Acknowledgments

This work was built on critical input from the WHO RSV Vaccine Technical Working Group 

members (Narendra Arora (INCLEN Trust International, New Delhi, India), Barney Gra-

ham (National Institute of Health, Bethesda, USA), Ruth Karron (John Hopkins Bloomberg 

School of Public Health, Baltimore, USA), David Kaslow (PATH, Seattle, USA), Peter Smith 

(London School of Hygiene and Tropical Medicine, London, UK)) as well as Kayvon Mod-

jarrad (Walter Reed Army Institute of Research, USA). We are grateful to all individuals 

and represented institutions who attended a WHO consultation meeting on group RSV 

vaccine development on 25–26 April 2016 in Geneva and contributed to the discussions, 

and to the members of the WHO Product Development for Vaccines Advisory Commit-

tee (http://www.who.int/immunization/research/committees/pdvac). The document was 

available for public consultation during early 2017 and we are grateful to the individuals 

and institutions who provided feedback. 

WHO secretariat

Martin Friede, Birgitte Giersing, Joachim Hombach, Vasee Moorthy, Johan Vekemans.

Funding

This work was supported by the Bill & Melinda Gates Foundation, Seattle, WA  

[Global Health Grant OPP1114766].

Credits

Page 3: CDC/Dr. Craig Lyerla 

Page 4: CDC/Julia Whitney, Stephen Griffin 

Page 5: WHO/TDR/Andy Craggs 

Page 6: CDC/Douglas Jordan 

Page 7: CDC 

Page 8: CDC/Jessie Blount 

Page 9: WHO/TDR/Simon Lim

http://www.who.int/immunization/research/committees/pdvac


RSV VACCINE RESEARCH AND DEVELOPMENT TECHNOLOGY ROADMAP • 5

Background

Respiratory syncytial virus (RSV) is the most common cause of lower respiratory tract 

infection in neonates and young infants. The risk of severe outcome is highest in the first 

months of life, but RSV causes significant morbidity throughout childhood. A vast majority 

of the disease burden lies in low- and middle-income countries (LMIC). Seasonal incidence 

variations are marked in temperate climates, more than in tropical areas. Important gaps 

in epidemiological characterisation remains, including data to define the long term impact 

of RSV infection on respiratory health.

Symptomatic supportive care constitutes the cornerstone of severe RSV disease clini-

cal management. One licensed monoclonal antibody used for passive immunization is 

recommended and available for prevention of severe RSV in selected high-risk groups 

in high-income countries. However, this intervention is generally not accessible in lower 

resource settings due to its cost and monthly dosing delivery logistics. Second generation 

candidate monoclonal antibodies, with improved pharmacokinetics, pharmacodynamics 

and/or lower cost are being evaluated.

RSV vaccine research and development activities have been re-vitalised in the last years, 

as the field advanced beyond the legacy of enhanced RSV disease caused by immuniza-

tion with crude formalin-inactivated whole virus vaccine in the 1960s. In March 2015 and 

April 2016, WHO convened consultations with RSV subject matter experts from academia, 

industry, government and regulatory authorities to formulate guidance on RSV vaccine 

development. The need to prepare in anticipation of RSV vaccine licensure in years ahead, 

to identify and address gaps in the pathway to prequalification, policy recommendation 

and implementation, was highlighted. Significant progress was made on developing stra-

tegic goals, drafting candidate case definitions, and identifying development pathways 

for RSV vaccines – particularly those administered through maternal immunization and 

targeting protection of young infants in the first months of life. 

To ensure meaningful vaccine impact where it is most needed in the shortest timeframe 

possible, a number of key research and product development activities need to be under-

taken. These priority activities are outlined in this document. Many activities presented 

here are relevant to the field of prophylactic monoclonal antibody development, and 

some specific needs to support the development of passive immuno-prophylaxis for use 
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in LMIC are highlighted herein, but more detailed priorities are beyond the scope of this 

document. While vaccine development activities targeting protection against RSV disease 

in the elderly are ongoing, this population is currently not prioritized within the scope of 

this document.

Outlined below, the RSV vaccine ‘Vision’ articulates the prioritized public health need and 

the ‘Strategic Goals’ describe two vaccination strategies designed to realize that vision.

Updates to this Roadmap will be formally considered following significant research find-

ings, product development events, or changes to key underlying assumptions that warrant 

reassessing this stated vision, strategic goals or priority activities. WHO will encourage 

implementation of the finalised roadmap by the RSV vaccine community. 

»» Vision
There is a need for high-quality, safe, effective, affordable and accessible RSV 

vaccines that prevent severe disease and death in infants less than 12 months of 

age and reduce morbidity in children less than 5 years of age, appropriate for 

use in LMICs.

»» Strategic Goals
Develop and license high-quality, safe and effective RSV vaccines that prevent 

severe disease and death in infants less than 12 months of age and to reduce 

morbidity in children less than 5 years of age, and to ensure they are available 

and affordable for global use including in LMICs.

Two priority approaches are identified:

�� Development of vaccines for maternal immunization during pregnancy leading 

to trans-placental antibody transfer and prevention of severe RSV disease in 

neonates and young infants.

�� Development of vaccines for paediatric immunization to prevent RSV disease in 

infants and young children.
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Consensus priority activities

Research

Improve global estimates of disease burden and potential vaccine impact.

➔➔ Improve global RSV surveillance platforms and conduct epidemiology studies 

to generate estimates of age-stratified disease burden (especially in the first 

months of life) including mortality; identify risk factors (including co-infections) 

for adverse outcomes; clarify the relationship between RSV and recurrent 

wheezing, reactive airway disease and asthma; improve understanding of RSV 

transmission dynamics to identify potential target groups for prevention of 

transmission; describe local seasonality patterns to inform seasonal vs age-

based vaccination strategies.

➔➔ Develop RSV disease burden (considering co-infections) and transmission 

mathematical models for further estimation of potential vaccine impact and 

selection of vaccine strategies and target population.

➔➔ Estimate the potential benefit of RSV vaccines in reducing antibiotic use and 

antimicrobial resistance.

Increase availability and quality standards of pre-clinical tools  
for evaluating candidate RSV vaccines.

➔➔ Better define the relevance of existing tools for preclinical safety and effi-

cacy evaluation towards establishment of a consensus pre-clinical evaluation 

strategy and down-selection criteria for prioritization of vaccine candidates to 

progress to clinical evaluation.

➔➔ Ensure access to relevant preclinical tools and comparability of results 

between laboratories.
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Develop quality-assured standard reference immune assays. 

➔➔ Develop international reference standards to facilitate the comparison of 

immune responses to candidate RSV vaccines, including RSV-neutralizing anti-

body activity as measured by a variety of assays including plaque reduction 

neutralization, microneutralization, reporter virus, and epitope-specific assays. 

➔➔ Establish accessible standard assay guidance and/or protocols to encourage 

harmonization and results comparability.

Vaccine development

Define key elements of clinical development progression steps  
and vaccine clinical trial design.

➔➔ Establish a consensus on staged clinical development plans for vaccine evalu-

ation in pregnancy (maternal immunization) and RSV seronegative (previously 

unexposed) infants (pediatric immunization), minimizing exposure to a risk of 

post-vaccination enhanced disease caused by subsequent natural RSV infection.

➔➔ Define optimal dose, schedule, timing of vaccination during pregnancy 

and the need for re-vaccination during subsequent pregnancies (maternal 

immunization). 

➔➔ Define safety and efficacy study endpoint case definitions and standard data 

capture methodologies relevant and applicable in LMICs, allowing compari-

sons across studies; define candidate case definition sensitivity and specificity. 

Incorporate collection of healthcare resource and antibiotic use data associ-

ated with RSV disease in pivotal efficacy studies.

➔➔ Define relevant immunological assays in clinical trials, with the goal of deter-

mining correlates of vaccine-induced protection. 

➔➔ Determine an appropriate strategy for assessment of the long-term effects  

of vaccination on recurrent wheezing and reactive airway disease.
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