
Prof. Kirsty Le Doare
St George’s University of London, MRC/UVRI@LSHTM

Prospect for a GBS vaccine and the pathway to 

licensure, including considerations for LMICs 



What problem are we trying to solve?

Slower progress in reducing neonatal mortality
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Neonatal mortality proved most challenging to 

address in the efforts towards MDG4 goals…

1. Millennium development goal; Source: http://www.childinfo.org/mortality_underfive.php
2. IGME child mortality report 2017
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Neonatal: ~3% annual decline
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…and it still remains a 

challenge today

In 2016, of the 5.6 

million deaths of 

children under the age 

of five, 2.6million

(46%) occurred in the 

neonatal period.

2.2 million survivors 

had 

neurodevelopmental 

impairment



What problem are we trying to solve?
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Why pursue a maternal Group B Streptococcus (GBS) vaccine? 

Global distribution of deaths among children under age 5, by cause, 2016

WHO and Maternal and Child Epidemiology Estimation Group 

(MCEE) provisional estimates 2017

Nearly half of all deaths in children under the age of five occurred in the neonatal period in 2016. 

And one quarter of neonatal deaths are due to infectious causes.

Seale AC et al Clinical Infectious Diseases. 2017;65(S2):S200-19

Maternal 

Morbidity & 

Mortality

Neonatal 

Morbidity & 

Mortality

Stillbirths Pre-term 

births



Reducing neonatal deaths is a focus of SGD targets
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By 2030 neonatal mortality reduction in ALL countries to <12:1000 livebirths



Group B Streptococcus

• Commonly found in gut or 
lower vaginal tract

• Leading cause of neonatal 
infections Early Onset and 
Late Onset  (sepsis, 
meningitis)  in high income 
countries with high case 
fatality rate  



Stages of GBS maternal and neonatal infection
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Adapted from: Doran & Nizet Molecular Microbiology 2004 54 (1), 23–31

Pathogenesis of late-onset disease (>72 hours) 

possibly through maternal transmission (including 

breast milk) or other environmental acquisition. Slide: courtesy S. Madhi
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Universal intrapartum antibiotic prophylaxis (IAP) reduces early-

onset disease (EOD), but does not prevent late-onset-disease 

(LOD)

Rate of Early- and Late-Onset GBS,  US 1990-2008*
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Early-onset GBS

Late-onset GBS

IAP effectiveness 

continues to plateau 

in 2016*

Before national prevention policy Transition Universal screening

*CDC Active Bacterial Core surveillance / Emerging Infections Program

~80% reduction of 

early-onset disease

~30% of pregnant women 

receive antibiotics
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Risk-based IAP is associated with increase in GBS in High income 

countries and difficult to implement in LMIC

GBS incidence rate per 1000 live births 

(n=cases) UK

2014-15 2000-01

EOD 0.57 (517) 0.48 (377)

LOD 0.37 (339) 0.24 (191)



1. Higher impact than Intrapartum antibiotic prophylaxis (IAP) as affects more outcomes

2. Higher coverage especially in challenging settings  more equitable than IAP 

3. Leverage existing programmatic platforms (e.g. antenatal care)

4. Reduce antibiotic exposure (21.7 million women)

Could be prevented 

by IAP

Could be prevented by 

maternal GBS vaccine 

GBS vaccine may  prevent 90,000 infant deaths

and 57,000 stillbirths



GBS vaccine development pipeline, guidelines, 

and norms

1

0

http://www.who.int/immunization/research/development/ppc_groupb_strepvaccines/en/
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Early-onset disease Incidence requires 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



Why a vaccine could work: Maternal anti-GBS CPS 

Ab appears to confer protection



Baker et al. (USA) J Infect Dis 2014 Dangor Z et al. (South Africa) Vaccine 2015

Need for Standardized Immunology Assays to 

Establish Correlate of  Protection Against Invasive 

GBS disease 



May 18, 2011 By Minh Huynh-Le

‘Screen And Treat’ Model To Combat

Cervical Cancer In Vietnamese

Women
Researchers have found that  w idespread use of  a “ screen and t reat ”  m odel  i s a

successful  st rategy for  cervical  cancer  prevent ion 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)
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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: To standardized protocols for existing ELISA and 

functional GBS assays using standard reagents

Objective 3: To validate standard protocols and standard reagents 
across laboratories to establish a prediction of disease protection

Industry expertise



Anti-Capsular and anti-surface-protein assays

Antigen-binding 
assay (IgG all)

RABA (Total Ig Ia,III,V)

Direct ELISA (IgG all)

Competitive binding ELISA (IgG Ia,III,V)

RPA (IgG Ia,Ib,II,III)

IF (IgG Ia,Ib,Ic,II,III)

Indirect ELISA (IgG
Ia,Ib,II,III)

RI (Total Ig III)

Luminex binding 
assay (IgG all)

Anti-pili antibody

Anti-protein antibody

GBS Capsule

Mono-plex and multi-plex, approximately 34 different assays used

K. Le Doare



Functional and semi-functional antibody assays

GBS

PMN Baby Rabbit
Complement

Baby Rabbit
Complement

HL60 cells

Human
Complement

Flow Cytometry

Baby Rabbit
Complement HL60 cells

Flow Cytometry

Killing or uptake, with or without standards 9 different assays in circulation

20 min at 40C 
GBS 

C’ 

GBS 

(NOT Fluorescent) 

GBS 

7.5 min at 370C 

Anti-human C3c FITC 

Flow 

cytometry 

= C3b/iC3b on bacteria surface  

10% 20% 

C’ 

K. Le Doare



Major regulatory authorities discuss Sero-

correlate based path to GBS Vaccine licensure

European Medicines Agency (EMEA)

GBS Assay Standardization Group Meeting with the 

Vaccine Working Party of EMEA on May 24th, 2017

------------------------------------------------

US Food and Drug Administration (FDA)

Vaccines and Related Biological Products Advisory Committee (VRBPAC) 

Meeting on May 17th, 2018

Evaluation of the Effectiveness of Vaccine intended to

Prevent Group B Streptococcal Disease in Infants 



UK/SGUL

USA/CDC

SA/RMPU

© Bill & Melinda Gates Foundation      |18 GBS vaccine path to licensure based on 

correlate-of-protection (CoP) – FDA opined 

supportively at VRBAC meeting May 2018

Uganda/

SGUL

Feasibility   

study  
150,000 women: cord blood and active national surveillance for GBS disease

150 dried blood cards and 3:1 controls from

prospective  surveillance in newborns

50,000  women to identify 150 cases and matched controls

Feasibility 

study

70,000 women and infants: Cord blood and hospital     

surveillance, aiming 70-150 infant disease cases

Industry 

trials

Ph 1/2 GBS studies in South Africa and Uganda

SGUL*=-

led

consortium

GBS assay standardization

Sero-epidemiological CoP studies in pregnant women

*SGULSt. George’s University
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