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First trials in pregnant women
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Pregnant women vaccinated with a TT-CPS 

serotype III vaccine

Safe and immunogenic 

Immunity lasting in the infant to at least 2 

months 



The Second Generation: Application of Scientific 
Advances to GBS Vaccine Design

• Dose ranging trial in South African and Malawi

• Pregnant women without HIV

• Antibody persistence for up to 1 year post delivery Heyderman 2016



Phase 1/2 novel hexavalent group B
streptococcus conjugate vaccine

Absolon et al LID 2021; Madhi 2023

• Dose ranging study in non-HIV infected healthy adults

• Safe and immunogenic to 6 months compared to placebo

• Vaccine also safe in pregnancy

• Some variability in placental transfer ratio



Gonzalez-Miro, Cell 2023

Antibody concentrations increase after 

multivalent protein adjuvanted vaccine



First estimate of an immunological threshold 
of protection from natural immune sera

Madhi 2023

75-95% risk reduction with IgG concentrations of between 0.184-0.827 ug/mL



Large study from the US CDC demonstrates 
thresholds for both EOD and LOD

15 April 2013
Rhodes, INMIS 2024



Preclinical Phase I Phase II Phase III Licensed vaccine

Conjugate vaccines

Protein-based vaccines

M

BioVac
CPS+GBS-SP

M

Affinivax, Inc. (GSK)
CPS+GBS-SP

Abbreviations: M=maternal, E=elderly,  conjugates: TT = tetanus toxoid, CRM = CRM 197

M/HIV

Novartis/GSK
CRM Trivalent
* not current

E 

Minervax
GBS-NN/NN2 

Group B Streptococcus Vaccine pipeline

M/HIV     

Minervax
GBS-NN/NN2 

M 

Minervax***
GBS-NN/NN2

*2024

M

Pfizer CRM
Hexavalent
+/- dTaP (n-preg)
*2024 

M

Pfizer 
CRM**
Hexavalent

M/HIV

Pfizer CRM 
Hexavalent

M

Inventprise. IVT GBS-06 
Hexavalent

M 

Pfizer CRM 
Hexavalent

**Pfizer : EMA PRIME : 22/04/2022 ; FDA Breakthrough Therapy Designation 7/09/2022 
 ***Minervax EMA PRIME : 15/09/2022

M

Beijing Pharmatech
GBSV6 

M 

Minervax***
GBS-NN/NN2 

TBC



• 50 year vaccine pipeline finally unblocked thanks to global efforts to standardize 
assays and regents that enabled serocorrelates of risk reduction (SToRR) studies

• Several SToRR studies suggest that thresholds of risk reduction are similar across 
populations for the major serotypes

• The pathway has enabled several novel vaccines to enter the market

Summary
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The purpose of GBS disease surveillance



Streptococcus agalactiae (GBS) 
Surveillance

• Globally, in 2020:
• 20 million pregnant women were colonized 

with GBS
• 231,800 cases of EOGBS

• 0.5 to 1.0 per 1,000 live births globally

• 162,200 cases of LOGBS

• Skilled birth attendance
• 58,300 infant deaths with

• Without a skilled birth attendant
• 91,000 infant deaths

• Disease burden mainly in
• Sub-Saharan Africa and Asia 

Bronner P Gonçalves et al, The Lancet Global Health, 2020; “Group B streptococcus infection during pregnancy and infancy: estimates of regional and global burden”

https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(22)00093-6/fulltext
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(22)00093-6/fulltext


What are the current challenges 
in GBS Surveillance?



Challenge 1: Need for an adequate catchment size 
of births/infants in first 3 months of life

• In settings implementing intrapartum antibiotic 
prophylaxis (IAP) to prevent EOGBS

• Large catchments will be required

• Invasive disease incidence may be 0.5/1000 live births or even 
lower

• In settings without GBS prevention
• Smaller catchments may be viable but they still need to be 

fairly large 
• Ex: A hospital that serves 10,000 births a year may be anticipated to have 

only 10 GBS cases



Challenge 2: Need for a live birth denominator

• To document presence of disease and GBS strain 
types, a denominator may not be necessary

• However, to estimate incidence rate (burden), and to track 
changes over time a denominator is necessary

• This does not lend well to sentinel surveillance designs 
unless hospital catchments and care seeking are very stable 
over time

• Catchments can also be challenging to estimate for 
referral hospitals



Challenge 3: Care seeking at the start of life

• Ideal care-seeking features
• Virtually all births occur in a hospital or medical center where an ill 

newborn will be immediately referred for care

• At least a 24 hour newborn stay after delivery

• A low threshold for care seeking post-discharge in the first three 
months of life

• Signs of illness in neonates and very young infants are non-
specific and may be hard for families to identify

• Infant GBS often has a fulminant course



Challenge 4: The importance of day 0 of life
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Challenge 5: Appropriate diagnostic workup of 
potentially ill newborns

• Hospital characteristics conducive to GBS 
surveillance

• Low threshold for blood culture-particularly on day of 
birth

• Collection of blood culture before antibiotic therapy 
initiation

• Collection of CSF for infants at high risk of infection

• A meaningful portion of infants with invasive GBS 
disease are blood culture negative but CSF 
positive



Challenge 6: Strong blood & CSF culture capacity

• How to detect invasive GBS?
• Blood and CSF cultures

• Blood cultures very challenging (0.5 mL newborns to 3 mL 
infants)

• Early onset disease (<7 days)
• Low bacterial load in neonates blood <1 CFU/mL

• Late-onset disease (7 - 89 days)
• 1-10 CFU/mL or higher

• Severe sepsis or meningitis 
• The bacteremia level can go up to >10 CFU/mL

• CSF cultures very challenging
• Low bacterial load (1-100 CFU/mL) in early onset disease

• Higher bacterial load (10-1,000 CFU/mL) in late onset disease



Challenge 7: Strain characterization

• This may be the easiest challenge to overcome 

• Isolates can be stored and shipped to a reference 
laboratory for any characterization that is not locally 
feasible

• Serotype at a minimum will be relevant for most 
maternal vaccine products

• Whole genome sequencing of strains adds further 
value-the JUNO project led by the Sanger institute may 
be able to assist

Gao J et al 2012 Research Square



Lawn et al, Clin Infect Dis. 2017 65(Suppl 2): S89-99

Summary of Major Surveillance Challenges



Where do we see these GBS Surveillance 
challenges?

• Low and middle income countries (LMICs)
• Many births outside well-resourced facilities
• Laboratory infrastructure for culture-based testing is limited 

or absent
• Cultures are inherently less sensitive due to low 

pathogen load and small sample size 

• In high-mortality settings
• Particularly in sub-Saharan Africa and South Asia

• Up to 60% of neonatal deaths occur without any 
laboratory-confirmed diagnosis

• All these challenges complicate surveillance efforts
•  Underestimate the true burden of GBS disease

• Undermining national immunization decisions
• Evaluating vaccine impact

Gram stain 5% Sheep Blood Agar



Surveillance of GBS colonization in pregnant 
women

• Countries with unclear GBS 
circulation

• Colonization surveillance can 
provide a snapshot of the 
prevalence of GBS in pregnancy

• Colonization is a major risk factor for 
EOGBS

• Colonization data should not be 
used to model burden of disease 
estimates at the country level

• Colonization does not directly reflect 
disease incidence

• The majority of colonized women deliver 
healthy neonates

Total Fertility Rate 2020-2025 / 2019 United Nations, DESA, Population division.



Next Steps
• Current situation:

• WHO does not have global-level recommendations for GBS surveillance
• Monitoring for GBS infection is dependent on the country’s interest and resources

• Next steps: 
• How can WHO propose a framework for approaching GBS surveillance

• Principle:

• Universal routine surveillance for invasive GBS disease is not feasible or 
recommended for all countries

• Is not prerequisite for maternal vaccine introduction, nor is it essential post-
introduction.

• Preparing countries and health systems:

• Planning consultations with likely adopting countries to understand countries data 
requirements for vaccine introductions 



Group B Streptococcus Surveillance

• Issues to Keep in mind
• Ethics

• Respect for patient autonomy 
and informed consent

• Responsible antibiotic use to 
prevent resistance

• Protection of sensitive health 
data

• Equity
• Uneven access to screening 

and treatment
• Cultural and linguistics barriers
• Gaps in provider and patient 

awareness

• Issues to Keep in mind
• Feasibility

• Limited infrastructure in low-resource 
settings

• Integration with maternal health 
services

• Mixed acceptance among 
stakeholders

• Resource Implications
• Investment in surveillance systems
• Cost of diagnostics tools, trainings 

and medications
• Need for ongoing public health 

education



Thanks
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Group B Streptococcus (GBS) Vaccine Advancement

2015

PDVAC 

identified the 

development 

of maternal 

GBS vaccines 

to prevent 

stillbirth and 

infant disease  

suitable for 

use in low and 

middle 

income 

countries as a 

priority



Major gaps highlighted in the Full value of vaccines 
assessment (FVVA) - GBS

Uncertainty about the 
regulatory pathway for 
market approval based 
on serological 
thresholds of risk 
reduction (SToRR)

Group B Streptococcus Vaccine: full value vaccine assessment — WHO, 2 November 2021.



Regulatory strategies for a GBS vaccine for use in 
pregnancy in Low and Middle Income Countries (LMIC)

Absolon, Hum Vaccin Immunother  2022 Dec 

31;18(1):2037350. 



Criteria to be met for conditional market 
authorization regulatory pathway

CMAs are valid for one year and can be renewed annually, FDA can review and remove from market if clinical 
benefit not shown.

European Medicines Agency (EMA) (conditional 
market authorization (CMA)

US Food and Drug Administration (FDA) 
(accelerated approval)

GBS?

The risk-benefit balance of the medicinal product is 
positive;

risk-benefit balance of the medicinal product is 
positive

it is likely that the applicant will be able to provide 
the comprehensive clinical data;

Companies are required to conduct studies to 
confirm the anticipated clinical benefit. If the 
confirmatory trial shows that the medicinal product 
actually provides a clinical benefit, then the FDA 
grants traditional approval. 

the medicine medicinal product will allow fulfilling 
unmet medical needs; 

products that treat serious conditions, and fill an 
unmet medical need based on a surrogate endpoint. 

the benefit to public health of the immediate 
availability on the market of the  medicinal product 
concerned outweighs the risk inherent in the fact that 
additional data are still required.

While an accelerated approval pathway enables early 

licensure, it does not guarantee its use



Pathway to policy for traditional studies

Information gap

WHO policy follows registration based on proof of efficacy FOLLOWED BY 

effectiveness studies

For GBS, the definitive trial 

endpoint will be immunological, 

not clinical.

A broad policy recommendation may 

not be possible until AFTER the 

effectiveness studies

=



Pathway to policy for a GBS vaccine for use in 
pregnancy in LMIC

Immune correlate 
of protection 
endpoint Trial

Appropriate 
regulatory approval 

and registration
Effectiveness Study

WHO policy and 
prequalification

Approx. 3000 pregnant 
woman safety dataset; 
including representative 
LMIC; Follow up to 6 months 
post delivery.
SToRR and safety endpoints. 

Appropriate regulatory 
approval and registration 
based on efficacy of the 
vaccine to reach the SToRR 
for the prevention of 
neonatal and infant invasive 
disease

Selected HIC and LMIC.
Primary endpoint 
effectiveness of the vaccine 
in prevention of neonatal 
and infant invasive disease. 
Follow up period to 3 
months post-delivery.

Full Registration following 
finalization of Phase IV study in 
representative countries 

2025-2027 20302028-20292028Provisional 

timelines



ACCELERATING the Pathway to policy for a 
GBS vaccine for use in pregnancy in LMIC

Immune correlate 
of protection 
endpoint Trial

Appropriate 
regulatory approval 

and registration

WHO policy and 
prequalification

Effectiveness Study

SToRR and safety endpoints. 

Sero-epidemiological studies 
to define SToRR in 
representative countries. 

Approx. 3000 pregnant 
woman safety dataset; 
including representative 
LMIC; Follow up to 6 months 
post delivery.

Appropriate regulatory 
approval and registration 
based on efficacy of the 
vaccine to reach the SToRR 
for the prevention of 
neonatal and infant invasive 
disease

Initial policy decision based 
on SToRR and safety 
endpoints

Likely requirement for Phase 
IV study in representative 
countries 

Selected HIC and LMIC.
Primary endpoint 
effectiveness of the vaccine 
in prevention of neonatal 
and infant invasive disease. 
Follow up period to 3 
months post-delivery.

2025-2027 2028 - 2030Provisional 

timelines



Data requirements for WHO policy review
Evidence Type and 
Quality

Considerations (high, moderate, low, or 
very low)

GBS

Balance of benefits 
and harms

Efficacy and effectiveness vs AE Safety: bar high because of maternal immunization

Risk of 
Bias/Consistency

Multiple representative sites Burden of disease lacking in many sites
Few LMIC sites can undertake Phase III

Directness vaccine’s impact on relevant outcomes Different disease endpoints (EOD/LOD)

Precision/Magnitude 
of effect

certainty in effect estimates/size of the 
vaccine’s effect

Uncertain effect size
Robustness of the SToRR
Duration of efficacy

Values/Preferences Acceptability/importance of the vaccine. Acceptability of maternal immunization

Resource use and 
cost-effectiveness

Cold chain, multidose vials, etc
Cost-effectiveness

Equity impacts Impact on health inequalities.

Feasibility Practical considerations for 
implementation.

Embedding within existing ANC/EPI. Co-administration 
with other vaccines, timing of administration.



Two pathways for evidence generation for a GBS vaccine 
policy for use in pregnancy in LMIC for widespread use

Data generated prior 
to Phase III trial

Data generated as part of a Phase III 
trial

Market 
authorisation

WHO policy 
and PQ

Effectiveness study

SafetyConfirmation of 
SToRR following 

vaccination

Effectiveness

Duration of protection

Schedule

Vaccine product related

Feasibility 

Health 
impact

Values and perceptions of maternal 
Immunisation (Healthcare workers, 

communities, pregnant women)

Implementation related

Delivery 
strategy

Safety 
monitoring

Programmatic 
integration

Delivery-related 

Economic and budget impact

Demand potential and cost effectiveness 
analysis for secondary outcomes

Data generation to fill gaps alongside a Phase III clinical trial

Safety

Modelled 
Disease burden

a

b

Real world dataSToRR
From 

seroepidemiological 
studies of natural 

immunity Vaccine quality



Summary

Now that the phase III trial of the leading candidate has started, we 
must address the evidence gaps highlighted in the ECVP to facilitate a 
timely SAGE opinion post-licensure.

Work is underway to address some of these gaps with early adopter 
countries.

Complimentary data will be presented for PDVAC review as it becomes 
available



38

Thank you



Immunization, Vaccines and Biologicals 39

Question to PDVAC

As GBS vaccines move towards vaccine licensure based on 
serocorrelates of risk reduction (SToRR) we need to prepare the 
groundwork for SAGE and PQ to ensure that there are no prolonged 
gaps between licensure of the vaccines and policy recommendations. 

•How does PDVAC view the proposed pathway to SAGE? 

•Are there additional suggestions/considerations to ensure timely 
alignment between vaccine licensure, PQ, and SAGE review?



Supplementary slides



GBS correlates_SAGE 2024 41

An Immune marker suitable to infer protection has been 

identified in natural immune studies



42

2. Comparison of immune response between candidate vaccine and a 
licensed vaccine for which efficacy and/or effectiveness has been shown 



Good correlation between quantity and function

1. Measurement of functional antibody activity is 

more labor intensive, difficult to standardize, 

and not conducive to high-throughput

2. Women and babies receive antibiotics

3. Understanding the relationship between 

binding and functional antibodies is crucial
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