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Question for PDVAC recommendation

Does PDVAC agree with the proposed 
approach to create regulatory 

consensus on the feasibility of the 
correlate pathway for GBS vaccines 

intended for use in LMICs?



Pre-clinical Phase I Phase II Phase III Market 
approved

Conjugate vaccine

Protein subunit 
vaccine

M

BioVac
CPS+GBS-SP

M

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

Target indications: M=maternal, E=elderly, HIV = HIV infection                     Protein carrier: TT=tetanus toxoid, CRM=CRM 197, GBS-SP=GBS surface proteins

M/HIV

Novartis/GSK
CRM Trivalent
* on hold 

E                

Minervax
GBS-NN/NN2 

• Clinicaltrials.gov 
• EU Clinical Trials Register
Updated 3rd October 2023

GBS vaccine development pipeline

M/HIV                

Minervax
GBS-NN/NN2 

M              

Minervax***
GBS-NN/NN2

*Q4 2023 

M

Pfizer CRM
Hexavalent
+/- dTaP (n-preg)
*Q4 2023 

M

Pfizer 
CRM**
Hexavalent

M/HIV

Pfizer CRM       
Hexavalent
*Sept 2024

M

Inventprise. IVT GBS-06 
Hexavalent

M              

Pfizer CRM 
Hexavalent
start 2024

*results expected
**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

Start 2024



Key Achievements:
- Pfizer and Minervax vaccines receive EMA (Prime) and FDA (Breakthrough) designation
- Agreement on standardized assays
- First clinically validated serocorrelates of protection published

Critical Issues:
- Industry timelines regarding licensure discussions with FDA have delayed Phase III trial to 2024
- Timelines also delayed access to and development of international reference reagent
- Several issues with current correlates and sero-epidemiological studies

Key achievements of 2023, critical issues



Disease Incidence requires prohibitively large vaccine efficacy trial

Assumptions for a 1:1 randomized controlled GBS clinical vaccine efficacy trial 
in a high disease incidence area

Population disease 
incidence
Per 1000 live births

Cases due to
Vaccine 
serotypes

Cases eligible per 
protocol

Case incidence
Per 1000 live births

Vaccine 
efficacy

Lower 95%CI 
bound

Sample
size

2.0 75-85% 70-80% 1.05-1.35 75% >20% 40,000 – 60,000

Madhi 2017; Vekemans 2017

• Global incidence of iGBS ranges from 0.1-2.2/1000 livebirths 
• Logistical issues including:
1. vaccination of women during pregnancy
2. follow up requirements for women in late pregnancy, for babies in the first days and weeks of life

• likely incidence in a trial of 0.5–1 per 1000 live births = up to 100,000 pregnant women 

1. extremely rapid progression of GBS sepsis before and soon after birth
2. the need to investigate stillbirth and fatal cases
3. the needs for adequate safety oversight and efficacy monitoring requiring invasive sampling (blood and CSF) and bacteriologic  analyses

Commercially unviable



HUMAN VACCINES & IMMUNOTHERAPEUTICS 2022, VOL. 18, NO. 1, e2037350 
https://doi.org/10.1080/21645515.2022.2037350

Correlate of protection as most likely pathway to licensure of a GBS vaccine

• Conditional approval 
• depends on establishing at least a putative immune 

correlate of protection (defined as in the CHMP and 
WHO guidelines). 

• PRIME designation is available: known as promising 
innovative medicine (PIM) designation for medicines 
that seem promising in terms of likely ability to address an 
unmet need.  

• lays the path for very frequent interactions between 
sponsors and regulators during development

• does not automatically lead to an accelerated 
assessment timetable 

• Does not predict the type of approval (i.e. conditional or 
full

Vaccine available at lower price:
 Smaller sample size and lower cost of immunogenicity study and effectiveness study compared to an efficacy trial



Hence: could a vaccine for pregnant women against 
GBS be licensed based on a correlate of protection?

Quick definition 

A correlate of protection is an immune response that is statistically associated 
with a low risk of disease/infection, even if it is not the actual mechanism of protection. 

Absolute: a threshold- yes/no

Relative: level of response variably correlated with protection

In the context of vaccination in pregnancy this would most likely be a threshold 
concentration of antibody transferred via the placenta to the fetus that 
significantly reduces the risk of infection



How can correlates of protection be determined?

Human "challenge" 

studies
Epi studies

Experimental settings

Antibody administered 
passively e.g.

vZIG, Palivizumab

Known threshold of 
protection by 
(maternal) Ab

(e.g., tetanus)

Analysis of immune 
responses in protected 

and susceptible 
individuals from 

vaccine efficacy trials

“vaccine failures”,

Immunocompromised 
individuals

Extrapolation from 
animal studies

Epidemiological studies are required to identify the biomarker and threshold 
for a surrogate reasonably likely to predict clinical benefit



• For pneumococcus an aggregate IgG serocorrelate value based on results from three clinical 
efficacy trials was agreed by consensus to be 0·35 μg/mL. 

• Importantly, a common assay was needed to support this work in order to combine data from 
the different trials and laboratories. 

Basis for licensure based on thresholds most likely to 
predict protection



Placentally transferred antibodies are associated with 
disease protection

Baker 1976
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Target antigens for vaccines include capsular 
polysaccharide and surface proteins

Liu 2022



Good correlation between antibody concentration (ELISA) and OPkA 

for STIa & STIII

Baker 1999, Fabbrini 2016
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The problem with functional thresholds of protection in maternal 

vaccine studies

For GBS:
1. Up to 40% of women will receive antibiotics in labour 
2. Functional assays are extremely labour intensive in a large trial
3. Functional assays more difficult to standardize than binding assays
BUT
May help bridge the gap between natural and vaccinee immunity

Target Antigen Functional Assay Alternative Assay

Tetanus/diphtheria Toxin neutralization assay IgG binding assay
Hib/Meningococcus Serum bactericidal assay IgG binding assay 
Pneumococcus Opsonophagocytosis killing assay IgG anti-capsular polysaccharide ELISA
Influenza Plaque neutralization assay Hemagglutination inhibition 



Unlike for Hib, meningococcal or pneumococcal vaccines:

1. No previous assessment of vaccine efficacy for any GBS vaccine formulation prior to licensure

2. A threshold for a GBS vaccine derived from natural immunity followed by demonstration of protective 

threshold following immunisation using standard assays and reagents. 

3. Possible need for different thresholds for different vaccine platforms (polysaccharide versus protein 

vaccines).

4. Possible need for different biomarkers for different disease endpoints (EOD, LOD, Stillbirth)

14

Unique case for Group B Streptococcal vaccines



May 18, 2011 By Minh Huynh-Le

‘Screen And Treat’ Model To Combat

Cervical Cancer In Vietnamese

Women
Researchers have found that widespread use of a “screen and treat” model is a

successful strategy for cervical cancer prevention in Vietnam.

Health

‘Screen And Treat’ Model To Combat Cervical Cancer In Vietnam... https://www.asianscientist.com/2011/05/health/screen-and-treat-m...
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News

Don't misuse use our logo, warns Public Health
England screening chief
July 26, 2017 by Jonathan Owen

Comms teams across government are being warned against using logos
incorrectly, after a series of misuses of branding used to promote health screening
programmes.

Don't use national branding for local resources without permission, PHE's screening chief has warned

Both the NHS and Public Health England (PHE) logos are used in communications

materials for the NHS Screening Programme.

Nick Johnstone-Waddell, public and professional information lead, PHE Screening,

said: "This shows that while the national screening programmes are led and quality

assured by PHE, they are provided and run by the NHS."

In addition, the UK National Screening Committee (UK NSC), an independent

government advisory body, has its own logo.

However, Johnstone-Waddell warned: "We know of a few examples where national

Don't misuse use our logo, warns Public Health England screening... https://www.prweek.com/article/1440457/dont-misuse-use-logo-w...
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NNIIBBSSCC  ((NNaattiioonnaall  IInnssttiittuuttee  ffoorr  BBiioollooggiiccaall  SSttaannddaarrddss
aanndd  CCoonnttrrooll))
The National Insitute for Biological Standards and

Control (NIBSC) is a centre of the UK Medicines and

Healthcare Products Regulatory Agency (MHRA) which

is an executive agency of the UK Department of Health.

NIBSC is the UK Official Medicines Control Laboratory

and a WHO International Laboratory for Biological

Standardisation. Operating at the interface between

scientific research, product development, regulation

and policy, NIBSC's mission is to safeguard and improve

public health through assuring the quality of biological medicines and provision of

biological reference materials.

Role of NIBSC within the VAC2VAC project

NIBSC will be involved in the development and characterisation of in vitro methods and

will lead on development of immunochemical methods. NIBSC will also provide expert

advice for validation of methods and regulatory acceptance of non-animal methods.

Partner representatives

The group at NIBSC involved in the VAC2VAC project is responsible for the control

testing of diphtheria and tetanus vaccines and antitoxins and the development of

biological standards for these products. Research interests include development and

validation of in vitro immunochemical and cell based assays for the characterisation of

vaccines, toxins and antitoxins.

NIBSC representatives for VAC2VAC are Dr. Paul Stickings, Dr. Thea Sesardic, and Laura

Coombes.

 

 NIBSC (National Institute for Biological Standards and Control)

search

Home > Partners >
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University College London

Dr. Hugo Spiers

The Institute of Behavioural

Neuroscience (IBN) at University College

London (UCL) comprises five research

groups who seek to understand how

neural processes collaborate to create

perception, cognition and behaviour. The

shared animal research facility provides

access to use a range of methods

including single neuron recording,

optogenetics, DREADDs, behavioural

training, functional neuroimaging and

virtual reality. The IBN is located in the

Department of Experimental Psychology

and strongly connected to the

Neuroscience Domain at UCL where

there are over 450 principle investigators

studying Neuroscience.

University College London https://www.mgate.eu/partners/university-college-london/
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2013 ACRM Exposition - ACRM https://acrm.org/meetings/2013-annual-conference/exhibitors/
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St George's, University of London

About

St George’s is the UK’s only university dedicated to medical and health sciences education, training

and research.

The university provides a world-class multi-professional health sciences education that equips

graduates to meet today’s healthcare needs through relevant scientific research, clinical excellence,

strong interpersonal skills and team-based working. Sharing a clinical environment with a major

London teaching hospital, its innovative approach to education results in well-rounded, highly skilled

clinicians, scientists, and health and social care professionals.

St George’s has more than 250 years of excellence and innovation in research and education resulting

in groundbreaking advances in medicine and healthcare. Alumni include Edward Jenner, John Hunter,

Muriel Powell and Patrick Steptoe. The university has three research institutes focus on biomedical

and scientific discovery, advancing the prevention and treatment of disease in the fields of population

health, heart disease and infection - three of the greatest challenges to global health in the 21st century.

http://www.sgul.ac.uk/

@stgeorgesuni

StGeorgesUni

Programs 1 Program

Our online programs allow you to deepen your understanding of a subject and develop career skills,

with the chance to earn an academic or professional credential.

St George's, University of London

Genomics in Healthcare

Gain insight into the role of genomic technologies across the breadth of medicine, with this flexible

program of online courses from St George’s, University of London.

3 courses

10 weeks

Go to program

Courses 10 Courses

Online courses from St George's, University of London https://www.futurelearn.com/partners/sgul
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GLOBAL ANTIBIOTIC RESEARCH AND DEVELOPMENT 

(GARD) PARTNERSHIP

Developing new antibiotic treatments, promoting responsible 

use, and ensuring access for all

Addressing Antibiotic Treatment of Neonatal & Infant SBI in the Context of High 

Multidrug-Resistant Gram-negative Bacteria 

Professor Paul Heath 

& Professor Mike Sharland,

Paediatric Infectious Diseases Research Group,

St George’s, University of London, UK

on behalf of PENTA-ID

GBS assay standardization consortium

Objective 1: development of standard reagents and 
identification and 

review of assays for standardization

Objective 2: development of protocols for antibody quantity 
and function using standard reagents

Objective 3: validation of standard protocols and standard 
reagents across laboratories to establish a prediction of 

disease protection

Industry expertise
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UK/SGUL

USA/CDC

SA/RMPU

PREPARE

  40,000 women: cord blood and active national surveillance for GBS disease

100 cases and 300 controls

Prospective and retrospective

Reporting of interim results to industry, sponsor and regulators: Q1 2024

400 (interim analysis)-650 (final analysis) dried blood cards from invasive GBS infant cases and 3:1 controls from

                          active surveillance in newborns

Reporting of interim IgG results to industry sponsor and regulators: September, 2023
Target publication of final IgG results: 2nd half 2024; OPA analysis: TBD

50,000  women to identify 150 cases and matched controls

Prospective and retrospective

Reported June 2023 (see next slide)

France, Italy, Netherlands, Malawi, Uganda (retrospective study)

150 GBS disease cases of serotype III and 3:1 controls

Reporting Q3 2024

Sero-epidemiological studies in pregnant women and their infants

Prospective = blood (cord or infant) at birth and follow up to 3 months to investigate disease

Retrospective = infant blood taken at time of disease

*SGUL St. George’s University

GBS vaccine path to licensure based on threshold of 
protection – EMA/FDA opined supportively



Aggregate correlate of protection recently published in 
natural immunity study from South Africa

Madhi 2023

53-94% of infant blood samples reached threshold of 75% risk reduction dependent on serotype



90% risk reduction for RibN and Alp1N antibodies 
in natural immunity study from South Africa

Dangor 2023

Rib Alp
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Regulatory meeting updates

Virtual meeting held on 6th September attended by 34 regulators/NITAG members from South America, Africa and 
Asia

Purpose of the meeting was to convene regulators and policymakers to discuss Group B Streptococcal (GBS) vaccines and potential pathways to 

licensure and key considerations of each approach.

Three potential approaches were discussed: 

▪ Option 1: Immunologic endpoint trial followed by a vaccine effectiveness study – most likely approach

▪ Option 2: immunologic endpoint trial embedded in a disease endpoint clinical trial.

▪ Option 3: disease endpoint clinical trial

▪ Both EMA and FDA have previously agreed in principle  that a pre-licensure efficacy study could be waived if a sponsor proposes an 

acceptable putative immunologic correlate of protection (ICP)
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Key issues to consider from regulatory discussions
• Key considerations for a GBS vaccine – this would be one of the first vaccines to be licenced without ANY prior data on efficacy from related 

vaccines or populations. Chikungunya was recently licenced in this way.

• Regulators consider approval on a threshold or an ICP. However, there are now concerns that manufacturers have moved beyond functional 

antibody and rely solely on antigen-specific IgG concentrations. As partial protection in natural immunity is likely to come from antibodies 

against both capsular polysaccharide and sub-capsular antigens, this is unlikely to be sufficient and may underestimate protection.

• For licensure based on an immunological endpoint, biomarkers should ideally be demonstrated to correlate to protection for each serotype or 

justification provided about why this is not possible AND a correlation between OPkA and antigen-specific IgG concentration should be 

demonstrated for EACH serotype in the submission package.

• If composite endpoints (e.g. disease, stillbirth, preterm birth, colonisation) are to be submitted then the immunological pathway to disease for 

each of the different serotypes should be more robustly demonstrated for each of the outcomes

• Discussion on composite endpoints and whether we should consider colonisation as part of the composite endpoint given that there is evidence 

from other polysaccharide conjugate vaccines, e.g. PCV and MenC, reduce colonisation. Difficult to correlate colonisation with serum antibody 

concentrations but acquisition of colonisation in the 2nd or 3rd trimester might be relevant.

• Burden estimates were requested from several countries/regions

• WHO PQ will be key to vaccine licensure in the Africa region



Recent discussions

21

1. Difficulties with regulatory packages submitted, especially with consensus on the need to demonstrate that the 
measured IgG concentration correlate is functional (i.e. linking between binding and functional assays)

2. Issues with combining retrospective and prospective cases

3. Difficulties in serocorrelate studies with prospective collection: recent Madhi study 28/17,752 were prospective; 
90 were retrospective

WHO regulatory meeting convening – in discussion February 2024



Regulatory meeting - aims

22

A two day, virtual workshop with regulators and experts in correlates of protection and analyses

1. Consensus opinion about approach to a correlate of protection for licensure of a GBS vaccine

ECVP is in advanced draft but will be placed on hold until there is clarity on the 
pathway forward



Considerations for SAGE

• For information meeting in discussion 
for March 2024

• Benefits and harms plus GRADE

• (Values and Preferences)

• Resource use and cost-effectiveness

• (Equity impacts)

• Acceptability 

• Feasibility

• Burden of disease, impact modelling, different clinical 
endpoints

• Robustness of correlates: clear threshold? Threshold different 
for clinical endpoints? Different correlates for different 
vaccine platforms? Composite endpoints?

• Is there a large effect size? Precision? Downgraded for 
indirectness. Results in high risk populations (obesity, 
diabetes). Duration of efficacy?

• Safety: bar high because of pre-term births associated with 
RSV maternal immunization

• Cost-effectiveness, proxy: number needed to vaccinate 
(present by different clinical endpoints)

• Acceptability of maternal immunization

• Co-administration with other vaccines, timing of 
administration (flexibility with schedules: only second-
trimester, what about late presentation at 37 weeks?). One 
dose versus two doses

• Cold chain, multidose vials, etc
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Question for PDVAC recommendation

Does PDVAC agree with the proposed 
approach to create regulatory 

consensus on the feasibility of the 
correlate pathway for GBS vaccines 

intended for use in LMICs?
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Thank you



GBS Technical Advisory Group – 2023 summary

1. GBS TAG (Virtual) May 5th:

• prepare for regulatory convening to discuss pathways to licensure for a GBS vaccine for use in LMIC  
and post-licensure surveillance methods 

• Update on key issues in GBS disease and sero-epidemiology studies;

• Update the TAG the WHO international GBS reference serum and harmonized assay methods currently under 
development;

• Discussion and plan for drafting ECVP for GBS vaccine

2. Regulatory convening September 6th:

Discussion focussed on:

• Relative merits of an Immune Correlate of Protection (ICP) versus a definition of a threshold value

• Necessity for measurement of functional antibody in addition to binding antibody for licensure

• Composite clinical endpoints including invasive disease, stillbirth and preterm birth then pathway to disease for 
each of the relevant serotypes should be more robustly demonstrated

3. GBS TAG (F2F), Rio de Janeiro following the 3rd International Symposium on 'Streptococcus agalactiae, November 19 th:

• Gaston Consortium Updates on Assay Harmonisation and development of (international) standards.

• Manufacturer Updates

• Review ECVP tables

• Review Regulatory discussions
David Goldblatt/TAG Co-chair



Status for MinervaX Maternal GBS Vaccine

2

• Clinical Data
• Phase 2a (SA/UG) and Phase 2b (SA/UK/DK) completed in total of 370 HIV negative and 100 HIV 

positive pregnant women
• Vaccine has acceptable safety profile warranting progression to Phase III
• Post hoc pooling of safety data shows an approximate halving of incidences of preterm birth and 

stillbirth (total N in the pooled cohort, excl drop-outs: 384 active/76 placebo)
• IgG data shows 90-100% of infant cords reaching preliminary 90% CoP threshold for two doses 

across Europe and Africa, as well as a single dose in Africa (EU cohort too small for meaningful 
assessment)

• Induction of high OPkA killing titres also observed in infant cord

• Manufacturing
• Phase III material manufactured to GMP – Pre-assembled liquid vaccine formulation stored at 2-8℃
• Both single-dose and multi-dose vials will be explored for commercialization

• Phase III Planning
• Phase III preparations ongoing – expected start in 2024
• Efficacy likely based on surrogate functional CoP endpoint (OPkA)
• Both two-dose and single-dose regimens to be explored



3ConfidentialVaccines

• Pivotal study for licensure, 
immunological endpoint trial

• Phase 3 design being discussed 
with regulators

• Safety database: 3000 maternal 
participants

• Global study in HIC and LMIC

• Timelines under discussion

• GBS6 has an acceptable safety profile 
in pregnant women and their infants

• GBS6 induced robust immune 
responses to all 6 serotypes in 
pregnant women

• GBS6-elicited antibodies were 
transferred to infants at concentrations 
associated with a reduced risk of 
invasive group B streptococcal disease 
based on natural immunity

• Based on safety and immunogenicity, 
20 µg dose without AlPO4 selected for 
evaluation in Phase 3

• Hexavalent polysaccharide 
CRM197 conjugate vaccine 
containing serotypes Ia-V, 
covering >98% of disease

• Maternal vaccine designed to 
protect infants against invasive 
GBS disease in first 90 days of 
life

• Dose/formulation: 20 µg dose 
per serotype without AlPO4 

GBS6 vaccine Phase 1/2 study C1091002 Phase 3 study C1091009

Overview of Pfizer GBS vaccine program

Buurman E, et al. JID. 2019; 220(1):105-115; Absalon J, et al. Lancet Infect Dis. 2021; 21(2):263-74; Madhi S, et al. N Engl J Med 2023; 389:215-227


