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I.	 INTRODUCTION

Respiratory Syncytial Virus (RSV) is a leading cause of respiratory disease globally. The virus 
causes infections at all ages, but young infants have the highest incidence of severe disease, peak-
ing at 1–3 months of age. By 2 years of age, virtually all children will have been infected. RSV has 
been estimated to cause 34 million acute lower respiratory tract infections (LRTI) in young chil-
dren annually, with over 3 million severe cases requiring hospitalization, and between 66,000 
to 199,000 fatalities, 99% of which are in low- and middle-income countries (LMICs) (1). RSV 
transmission follows a marked seasonal pattern in temperate areas with mid-winter epidemics, 
but may occur during rainy seasons or year-round in the tropics.

RSV vaccine research and development activities have increased significantly in recent years (2). 
Vaccine development efforts had previously been slowed following reports from clinical trials 
conducted in the 1960s, in which a formalin-inactivated whole virus vaccine (FI-RSV) led to 
enhanced RSV disease (ERD) in children who subsequently were naturally infected for the first 
time with RSV (3). While the pathogenesis of ERD is not completely understood, strategies have 
been developed to reduce the risk and support further candidate vaccine development (4). 

The World Health Organisation (WHO) Product Development for Vaccines Advisory Committee 
(PDVAC) considers it a priority to ensure that emerging RSV vaccines are suitable for licensure 
and meet policy decision-making needs to support optimal use in low- and middle-income coun-
tries in addition to high-income countries (5, 6). The WHO Preferred Product Characteristics 
(PPCs) described in this document were developed to provide guidance to scientists, regulators, 
funding agencies, and industry groups developing vaccine candidates intended for WHO prequal-
ification (PQ) and policy recommendations. PPCs do not replace existing requirements related to 
WHO programmatic suitability for PQ (7), but are intended to complement them. In addition to 
meeting quality, safety, and efficacy requirements, it is also important that developers and manu-
facturers are aware of WHO’s preferences for parameters that have a direct operational impact on 
immunization programs. Low programmatic suitability of new vaccines could result in delaying 
introduction and deployment. 
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II.	 CONTEXT OF AVAILABLE INTERVENTIONS

No vaccine is presently available to prevent 
RSV disease. In some high- and middle-
income countries, the administration of the 
licensed monoclonal antibody, palivizumab 
(Synagis®) to very premature, immunosup-
pressed, or otherwise severely ill infants with 
significant underlying cardiac or pulmonary 
disease is recommended for prevention of 
severe RSV disease (8, 9). The development of 
monoclonal antibodies with extended half-life 
to meet needs for wider use in healthy infants 
is also an area of intense research. While some 
considerations presented here (such as WHO 
preferences regarding the demonstration of 
safety and clinical benefit, as well as access 
in resource-limited countries), are relevant 
to the field of monoclonal antibody devel-
opment, specific detailed characteristics for 
monoclonal antibodies are beyond the scope 
of this document.

III.	WHO STRATEGIC VISION FOR RSV VACCINES

To promote the development of high-quality, safe and effective 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, 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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IV.	RSV VACCINES FOR MATERNAL IMMUNIZATION, 
PREFERRED PRODUCT CHARACTERISTICS

Parameter Preferred Characteristic Notes

Indication Active immunization of women 
during pregnancy, for preven-
tion of severe RSV disease in 
offspring during the neonatal 
period and early infancy.

Preferred endpoint case definitions have been 
published (10).

Target 
population

Women in the second or third 
trimester of pregnancy.

Vaccination timing in pregnancy should maximize antibody 
transfer to the fetus and protection of the offspring, including 
for those born preterm, who are at increased risk of severe 
RSV disease. Vaccination during early pregnancy should be 
avoided, as the first months of pregnancy are associated 
with an increased risk of spontaneous abortion and could 
confound vaccine safety assessments. Given the difficulties 
related to access to obstetric care and the determination of 
precise gestational age in many LMICs, vaccines that can be 
delivered over a range of gestational ages are preferred.

HIV infection should not be a contra-indication to vaccination.

Schedule A one dose regimen is highly 
preferred.

A two-dose regimen, with a first priming dose possibly 
delivered prior to pregnancy, is not a preference, but may 
need to be considered. The role of additional doses in 
successive pregnancies should be evaluated, possibly 
post licensure.

Vaccine 
platform and 
adjuvant 
requirement

Well-characterized platforms 
with established favourable 
safety profiles, evaluated 
in pregnancy, and no known 
safety concerns for pregnant 
women.

Live viral vaccines are not 
favoured, given the poten-
tial risk of adverse effects 
on the fetus.

Preference for the absence 
of an adjuvant.

A formulation including an aluminium salt or another adju-
vant with an extensively demonstrated favourable safety 
profile in pregnancy may be acceptable.
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Parameter Preferred Characteristic Notes

Safety Safety and reactogenicity 
profile at least as favourable 
as current WHO-recommended 
routine vaccines for use during 
pregnancy (influenza, tetanus 
toxoid, acellular pertussis).

No indication of ERD 
in the offspring.

Typical toxicology evaluation of investigational maternal 
vaccines, including reproductive toxicology, should be 
undertaken.

Favourable safety in non-pregnant healthy women 
of child-bearing age should be shown before proceeding 
to evaluation in pregnant women.

While transient, mild to moderate local symptoms would be 
acceptable, systemic reactions to vaccination in pregnancy 
are highly undesirable. Mild, transient reactogenicity with 
low grade, low rate fever may be acceptable. Serious 
adverse events related to vaccination including impact on 
the normal course of pregnancy, neonatal health, and devel-
opment outcomes in infancy would not be acceptable.

The GAIA (Global Alignment of Immunisation safety Assess-
ment in pregnancy) project coordinated by the Brighton 
Collaboration in cooperation with WHO provides tools aimed 
to strengthen safety monitoring of vaccination during preg-
nancy, considering specificities in low-and-middle-income 
countries. The US FDA has also issued recommendations 
concerning vaccines intended for use in pregnancy (11, 12).

Efficacy Greater than 70% vaccine effi-
cacy against confirmed severe 
RSV disease in the offspring, 
from birth to age 4 months  
(and preferably more).

A vaccine with 50% vaccine efficacy against confirmed 
severe RSV disease in the offspring, from birth to age 
3 months, may be considered as acceptable for use.

Proposed priority study endpoint case definitions have 
been published (10).

The dynamic of protection over time throughout infancy 
should be described, taking seasonality patterns into 
account.

The vaccine efficacy against other endpoints of public 
health interest should also be evaluated, including: 

�� non-severe RSV respiratory disease
�� recurrent wheezing, hyper-reactive airway disease 
and asthma 

�� RSV-related morbidity in vaccinated women
�� reduction of antibiotic use in infants

Strain 
specificity

Vaccination protects against 
both RSV A and B subtypes.
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Parameter Preferred Characteristic Notes

Immunogenicity Established correlate/surro-
gate of protection based on 
a validated assay measuring 
antibody levels in the mother 
and/or the neonate.

A detailed quantitative profiling of passively transferred 
antibodies, and relationship to timing of vaccination 
in pregnancy is desirable. Longevity of vaccine-induced 
maternal antibodies in infants should be characterized 
and the relationship to duration of protection should 
be investigated. The fine specificity of vaccine antigen 
neutralizing epitopes should be characterized, as they 
may have a significant influence on binding and function-
ality of the antibody induced. The generation of clinically 
relevant validated neutralization assay data, ideally using 
high-throughput formats, is an important goal. Quanti-
tative assays measuring the ability of vaccine-induced 
antibodies to compete with monoclonal neutralizing 
antibodies (such as palivizumab or motavizumab) are 
interesting, but may not be reflective of all effector 
functions of vaccine-induced immunity, and should not 
replace the need to evaluate neutralization. The role of 
antibody transferred through breast-feeding should be 
investigated. 

The influence of maternal HIV infection and malaria in 
pregnancy should be evaluated.

Collaborative efforts to establish relevant non-clinical 
assays, using open source reference reagents with inter-
national standards of quality, may greatly contribute to 
comparability assessments. The generation of a correlate 
of protection acceptable for regulatory purposes will sup-
port immune bridging steps, simplify clinical development 
plans, and accelerate the pathway to licensure.

Non-interference Demonstration of favoura-
ble safety and immunologic 
non-interference upon co-ad-
ministration of other 
vaccines recommended for use 
in pregnancy.

In LMICs, investigation of co-administration with tetanus 
vaccine should be investigated as a priority. Co-adminis-
tration with Tdap, influenza and possibly GBS (if a vaccine 
for maternal use is available) should also be considered.

The possible interference with specific paediatric EPI vac-
cines, particularly if a paediatric RSV vaccine is available, 
should be considered.

Route of 
administration

Injectable (IM, ID, or SC) using 
standard volumes for injection 
as specified in programmatic 
suitability for PQ or needle-free 
delivery.
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Parameter Preferred Characteristic Notes

Registration, 
prequalification 
and program-
matic suitability

The vaccine should be prequal-
ified according to the process 
outlined in Procedures for 
assessing the acceptability, 
in principle, of vaccines for 
purchase by United Nations 
agencies (WHO/BS/10.2155). 
WHO defined criteria for 
programmatic suitability of vac-
cines should be met (13–15). 

Value 
proposition

Dosage, regimen and cost of 
goods amenable to affordable 
supply. The vaccine should be 
cost-effective and price should 
not be a barrier to access, 
including in low- and middle-in-
come countries.

A RSV vaccine-associated reduction of antibiotic use 
in routine practice, and/or reduction in recurrent wheeze 
and subsequent asthma would be of high added value. 
The vaccine impact on health systems (such as reduction 
of RSV-related medical attendance and hospitaliza-
tion) and other aspects of implementation science 
should be evaluated in large trials, pre or post-approval, 
as practicable.
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V.	 RSV VACCINES FOR PAEDIATRIC 
IMMUNIZATION, PREFERRED PRODUCT 

CHARACTERISTICS

Parameter Preferred Characteristic Notes

Indication Active immunization of infants, 
for prevention of RSV disease 
in infants and young children.

Preferred endpoint case definitions have been 
published (10).

Target 
population

Infants, for co-administra-
tion with existing vaccines 
from the Expanded Program 
on Immunization.

HIV infection and mild/moderate malnutrition should not be 
a contra-indication to vaccination. 

Schedule The vaccination regimen should 
provide the earliest protection 
and longest duration of protec-
tion possible.

The optimal age schedule will depend on whether 
a maternal RSV immunization or infant RSV monoclonal 
antibody program is already introduced, in which case 
the infant vaccination schedule should aim to extend 
protection, as maternally-derived or monoclonal anti-
body levels wane. The development plan should assess 
interference between maternally acquired/monoclonal 
antibodies and infant vaccine immunogenicity and 
protection. The optimal age will depend on a balance 
between immunogenicity and whether or not interference 
is seen between paediatric vaccination and pre-exist-
ing circulating antibodies. Some vaccines may be less 
prone to interference from pre-existing antibodies than 
others, either because of the nature of the platform itself 
or based upon the route of delivery (e.g. mucosal rather 
than parenteral).

In the absence of maternal immunization or monoclonal 
antibodies protecting very young infants, a schedule 
inducing very early protection would be desirable.

Further research is needed to inform on the possibil-
ity of vaccination strategies targeting older children 
to reduce transmission and exposure in the most vulnera-
ble younger children.

The need for more than 3 doses for primary immunization 
is highly undesirable. Given the fact that the risk of severe 
outcomes is relatively concentrated in the very young, 
extended protection may not be a priority. The effect 
of booster doses may nevertheless be considered. 
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Parameter Preferred Characteristic Notes

Vaccine 
platform and 
adjuvant 
requirement

A well characterized platform 
with existing favourable data 
on safety and immunogenicity 
in early life is preferred.

Adjuvant requirement should be investigated and justified 
if included.

Safety Safety and reactogenicity 
at least as favourable as 
other WHO-recommended 
routine vaccines for use 
in the Expanded Program 
on Immunization

Safety profile demonstrates 
no or only mild, transient 
reactogenicity and no seri-
ous adverse events related 
to vaccination 

No indication of ERD in vacci-
nated children.

In addition to typical toxicology evaluation of investigational 
paediatric vaccines, preclinical investigations should include 
the evaluation of the risk of post vaccination ERD.

Safety in children should first be investigated in RSV-ex-
perienced subjects, after favourable evaluation in older 
subjects. As ERD has historically been associated with 
vaccination of children without past RSV exposure, pro-
gression to younger infants and children with no past RSV 
infection who are seronegative at screening should be done 
under intense safety surveillance. Paediatric vaccination 
studies should include high quality medical oversight, with 
independent unblinded continuous safety data review, 
allowing detection of cases of RSV disease with features of 
enhanced severity, and early trial termination accordingly. 
A small number of seronegative infants only should be 
included initially, to allow for faster enrolment when enough 
evidence is accrued about the lack of post-vaccination ERD 
occurrence. This should be tailored to the available evidence 
about the level of risk, which may be lower for some vaccine 
platforms than others.

Efficacy Greater than 70% vaccine effi-
cacy against confirmed severe 
RSV disease over at least one-
year post-vaccination.

Reduction in frequency and 
severity of RSV illness.

A vaccine with 50% vaccine efficacy against confirmed 
severe RSV, over at least one-year post vaccination, may 
be considered as acceptable for use.

Proposed priority study endpoint case definitions have 
been published (10).

The dynamic of protection over time should be described, 
taking seasonality patterns into account. Protection over 
at least 2 years or successive RSV seasons, or more, 
would be preferred.

The vaccine efficacy against other endpoints of public 
health interest should also be evaluated: 

�� non-severe RSV respiratory disease,
�� hyper-reactive airway disease and recurrent wheezing 
in children, 

�� reduction of antibiotic use. 

The demonstration of an effect of vaccination on RSV 
transmission, possibly requiring booster doses, would be 
of great public health interest, but may be left for evalua-
tion in specifically designed post-approval trials. 
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Parameter Preferred Characteristic Notes

Strain 
specificity

Vaccination should protect 
against both RSV A and B 
subtypes.

Immunogenicity Established correlate/surrogate 
of protection based on a vali-
dated immunoassay.

An early, detailed characterization of immunogenicity may 
support the evaluation of the risk that primary vaccina-
tion of RSV-naïve infants may result in ERD upon natural 
exposure to RSV (4). 

The longevity of the immune response in infants should 
be characterized, and the relationship to duration 
of protection and need for booster doses should be 
investigated. The fine specificity of vaccine antigen 
neutralizing epitopes should be characterized, as they 
may have a significant influence on binding and function-
ality of the antibody induced. The generation of clinically 
relevant validated neutralization assay data, ideally using 
high-throughput formats is an important goal. Quanti-
tative assays measuring the ability of vaccine-induced 
antibodies to compete with monoclonal neutralizing 
antibodies (such as palivizumab or motavizumab) are 
interesting, but may not be reflective of all effector 
functions of vaccine-induced immunity, and should not 
replace the need to evaluate neutralization.

The influence of important comorbidities such as HIV 
infection, malnutrition, and malaria should be evaluated.

Collaborative efforts to establish relevant non clinical 
assays, using open source reference reagents with inter-
national standards of quality, may greatly contribute to 
comparability assessments. The generation of a correlate 
of protection acceptable for regulatory purposes will sup-
port immune bridging steps, simplify clinical development 
plans, and accelerate the pathway to licensure.

Co-administra-
tion with other 
vaccines

Demonstrated safety and 
non-inferior immunogenic-
ity of RSV vaccine upon 
co-administration with other 
recommended pediatric vac-
cines. No significant negative 
impact on immune responses 
to co-delivered vaccines.
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Parameter Preferred Characteristic Notes

Registration, 
prequalification 
and program-
matic suitability

The vaccine should be prequal-
ified according to the process 
outlined in Procedures for 
assessing the acceptability, 
in principle, of vaccines for 
purchase by United Nations 
agencies. WHO defined 
criteria for programmatic 
suitability of vaccines should 
be met (13–15). 

Value 
proposition

Dosage, regimen and cost of 
goods amenable to affordable 
supply. The vaccine should be 
cost-effective and price should 
not be a barrier to access 
including in low- and middle-in-
come countries.

The vaccine impact on health systems (such as reduction 
of RSV-related medical attendance and hospitaliza-
tion) and other aspects of implementation science 
should be evaluated in large trials, pre or post-approval, 
as practicable.



15

References

1.	 Nair H, Nokes DJ, Gessner BD, et al. Global burden of acute lower respiratory infections due 
to respiratory syncytial virus in young children: a systematic review and meta-analysis. Lancet. 
2010;375(9725):1545–1555. doi:10.1016/S0140-6736(10)60206-1.

2.	 http://sites.path.org/vaccinedevelopment/respiratory-syncytial-virus-rsv/

3.	 Kim H, Canchola J, Brandt C, Pyles G, Chanock R, Jensen K, Parrott R. Respiratory syncytial virus 
disease in infants despite prior administration of antigenic inactivated vaccine. Am J Epidemiol. 
1969 Apr;89(4):422–34.

4.	 Collins P, Fearns R, Graham B. Respiratory syncytial virus: virology, reverse genetics, and pathogen-
esis of disease. Curr Top Microbiol Immunol. 2013;372:3–38. doi:10.1007/978-3-642-38919-1_1.

5.	 Giersing BK, Modjarrad K, Kaslow DC, Moorthy VS, WHO Product Development for Vaccines 
Advisory Committee. Report from the World Health Organization’s Product Develop-
ment for Vaccines Advisory Committee (PDVAC) meeting, Geneva, 7–9th Sep 2015. Vaccine. 
2016 Jun 3;34(26):2865–9. doi:10.1016/j.vaccine.2016.02.078.

6.	 Giersing BK, Modjarrad K, Kaslow DC, Okwo-Bele JM, Moorthy VS. The 2016 Vaccine Development 
Pipeline: A special issue from the World Health Organization Product Development for Vaccine 
Advisory Committee (PDVAC). Vaccine. 2016 Jun 3;34(26):2863–4. doi:10.1016/j.vaccine.2016.04.041.

7.	 http://apps.who.int/iris/bitstream/10665/148168/1/WHO_IVB_14.10_eng.pdf.

8.	 American Academy of Pediatrics Committee on Infectious Diseases, A.A.o.P.B.G.C. Updated 
guidance for palivizumab prophylaxis among infants and young children at increased risk of hospi-
talization for respiratory syncytial virus infection. Pediatrics 134, 415–420 (2014).

9.	 Robinson JL, L.S.N.C.P.S., Infectious Diseases and Immunization Committee. Preventing hospital-
izations for respiratory syncytial virus infection. Paediatric Child Health 20, 321–333 (2015).

10.	 Modjarrad K, Giersing B, Kaslow DC, Smith PG, Moorthy VS; WHO RSV Vaccine Consultation 
Expert Group. WHO consultation on Respiratory Syncytial Virus Vaccine Development Report from 
a World Health Organization Meeting held on 23–24 March 2015. Vaccine. 2016 Jan 4;34(2):190–7. 
doi:10.1016/j.vaccine.2015.05.093.

11.	 Roberts JN, Gruber MF. Regulatory considerations in the clinical development of vaccines indicated 
for use during pregnancy. Vaccine. 2015 Feb 18;33(8):966–72. doi:10.1016/j.vaccine.2014.12.068. PMID: 
25573034.

12.	 http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/BloodVaccine-
sandOtherBiologics/VaccinesandRelatedBiologicalProductsAdvisoryCommittee/UCM472056.pdf

13.	 http://apps.who.int/iris/bitstream/10665/76537/1/WHO_IVB_12.10_eng.pdf

14.	 http://www.who.int/biologicals/expert_committee/WHO_BS_10_2155.pdf

15.	 http://www.who.int/immunization/policy/committees/VPPAG_Generic_PPP_and_Workplan.pdf

16.	 Giersing BK, Karron RA, Vekemans J, Kaslow DC, Moorthy VS. Meeting report: WHO consultation 
on Respiratory Syncytial Virus (RSV) vaccine development, Geneva, 25–26 April 2016. Vaccine. 2017 
March 14. doi:10.1016/j.vaccine.2017.02.068.

http://sites.path.org/vaccinedevelopment/respiratory-syncytial-virus-rsv/
http://apps.who.int/iris/bitstream/10665/148168/1/WHO_IVB_14.10_eng.pdf
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/BloodVaccinesandOtherBiologics/VaccinesandRelatedBiologicalProductsAdvisoryCommittee/UCM472056.pdf
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/BloodVaccinesandOtherBiologics/VaccinesandRelatedBiologicalProductsAdvisoryCommittee/UCM472056.pdf
http://apps.who.int/iris/bitstream/10665/76537/1/WHO_IVB_12.10_eng.pdf
http://www.who.int/biologicals/expert_committee/WHO_BS_10_2155.pdf
http://www.who.int/immunization/policy/committees/VPPAG_Generic_PPP_and_Workplan.pdf


16

WHO/IVB/17.11


	I.	Introduction
	II.	Context of available interventions
	III.	WHO strategic vision for RSV vaccines
	IV.	RSV vaccines for maternal immunization, preferred product characteristics
	V.	RSV vaccines for paediatric immunization, preferred product characteristics
	References

