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EXECUTIVE SUMMARY

GBS Study team and Expert Advisory Group

Headline Messages
What is new? We present the first systematic estimates
of the worldwide burden of Group B Streptococcus
(GBS), one of the great “black holes” for public health
data worldwide. We include all relevant outcomes for
pregnant women, newborns, and infants, including
subsequent disability and deaths, as well as stillbirths,
and preterm birth associated with GBS. Previous
estimates have focused on infant deaths and mainly in
North America. This work includes inputs from about
100 countries in around 20 languages.
How large is the worldwide burden of GBS? GBS is
present in all regions of the world among pregnant women,
with 21.7 million pregnant women colonized worldwide.
In 2015 we estimated that, worldwide, there were at least
319,000 infants <3 months of age with this life-threatening
infection resulting in 90,000 (UR 36,000-169,000) deaths
plus at least 10,000 (UR 3000-27,000) children with disability
related to GBS meningitis. In addition, we estimated that
33,000 (UR 13-52,000) maternal cases occurred and 57,000
(UR 12000-104,000) stillbirths were due to GBS disease;
this very conservative estimate for stillbirths changes the
investment case for maternal immunization. The burden of
GBS is high, particularly in Africa.
What effect are current prevention strategies
having? Intrapartum antibiotic prophylaxis (IAP) is used
in some high income countries for preventing earlyEstimating the burden of Group B Streptococcus
In this supplement we present the most comprehensive
assessment to date of data on the disease burden of
Group B Streptococcus (GBS). We provide the first
estimates of the worldwide burden of GBS, including

onset GBS. Worldwide policies and implementation are
variable and require clinical screening and/or laboratory
capacity as well as antibiotic use, when indicated. In
countries where access to laboratories and skilled care
at birth is limited, or where most births occur at home,
implementation of IAP would be a challenge.
What is the potential impact of a Maternal GBS
vaccination? GBS is responsible for a higher burden
of disease than other infectious diseases for which
maternal vaccines are under development or in use,
and accounts for more than the combined young infant
deaths due to respiratory syncytial virus, pertussis, and
tetanus. A GBS maternal vaccination with 80% efficacy
and 90% global coverage could prevent 231,000 (UR
114,000-507,000) infant and maternal GBS cases,
41,000 (UR 8,000-75,000) stillbirths and 66,000 (UR
12,000-123,000) infant deaths annually.
What are the priority data gaps? Stillbirth data are
lacking, with no included study from Asia. Disability
outcomes are lacking and require cohort studies. We
found some evidence of preterm birth association with
maternal GBS colonisation, but more definitive burden
estimates require standardized case definitions and more
inputs, noting the “inverse data law” where the highest
burden falls on most vulnerable, yet the least data are
collected to address that burden.
invasive disease in pregnant and postnatal women,
infants, and stillbirths. This is a collaboration of 103
authors from more than 30 institutions coordinated by
the London School of Hygiene & Tropical Medicine.

Figure 1: Overview of the 11 papers launched in this series.
Paper 1: Group B Streptococcal disease worldwide for pregnant women, stillbirths and children: why, what
and how to undertake estimates?
Paper 2: Maternal colonisation with Group B Streptococcus and serotype distribution worldwide
Paper 3: Maternal Group B Streptococcal disease and serotype distribution worldwide
Paper 4: Stillbirths with Group B Streptococcal disease worldwide
Paper 5: Preterm birth associated with maternal Group B Streptococcus colonisation worldwide
Paper 6: Intrapartum antibiotic chemoprophylaxis policies for prevention of Group B Streptococcal disease worldwide
Paper 7: Risk of early-onset neonatal Group B Streptococcal disease with maternal colonisation worldwide
Paper 8: Infant Group B Streptococcal disease incidence and serotypes worldwide
Paper 9: Neonatal encephalopathy with Group B Streptococcal disease worldwide
Paper 10: Neurodevelopmental impairment in children after Group B Streptococcal disease worldwide

Paper 11: Estimates of the burden of Group B Streptococcal disease worldwide for pregnant women,
stillbirths and children
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What is new about this research?
It is important to include all those affected by GBS
disease, beyond the previous focus on liveborn infants.
We have additionally counted maternal GBS disease, GBSassociated stillbirth, and cases of invasive GBS disease with
neonatal encephalopathy (conceptualized in Figure 2) (1).
For the input data we undertook comprehensive systematic
reviews, with extensive attempts to access all available data
from as many countries as possible from published literature
(searches of Medline, Embase, the WHO library database
(WHOLIS), Scopus, and Literature in the Health Sciences
in Latin America and the Caribbean (LILACS)), as well as
unpublished data from collaboration with investigators
worldwide. We included reviews on the worldwide
prevalence of maternal colonization with GBS, with the first
global systematic review of serotypes colonizing pregnant
women (2), the risk of early-onset infant disease with
maternal GBS colonization in different IAP contexts (3),
and we reviewed IAP policies and coverage worldwide (4).
We also systematically reviewed GBS disease in pregnant
women (5), stillbirths (6) and infants (7) and considered the
extent to which GBS disease was present in infants with
neonatal encephalopathy (8) and to which maternal GBS
colonization was associated with preterm birth (9).
To calculate estimates of the burden of GBS in infants
and associated deaths and disability, we used a fourstep compartmental model approach: (1) calculation
of exposure by determining the prevalence of maternal

colonization with GBS for countries and applying this
to estimates of live births in 195 countries for 2015; (2)
calculation of cases of GBS using the risk of early-onset
GBS according to the context of use of IAP in each country;
(3) calculation of deaths according to region-specific
case fatality risk for early-onset GBS cases delivered
without a skilled birth attendant, early-onset GBS cases
delivered with a skilled birth attendant, and late-onset
GBS cases; and lastly (4) calculation of moderate to severe
neurodevelopmental impairment in GBS meningitis
survivors (10). We triangulated the results obtained from
the compartmental model for infant GBS disease cases
by comparison with estimates based on GBS disease
incidence data. Where it was not possible to include
other outcomes in the compartmental model, incidence,
prevalence or risk ratios were applied to births in 2015 to
calculate estimates for cases attributable to GBS.
We acknowledge that modelling cannot overcome a lack of
data or very biased data. Thus, we aimed to minimise bias
where possible and to describe and analyse the direction of
bias where it was identified. In terms of GBS disease, case
ascertainment at each stage of the care cascade is reduced.
Cases are systematically under ascertained, particularly in low
and middle-income contexts. A compartmental approach
mitigates some of these biases but as data inputs are used
from disease data, some remain. Uncertainty was included at
each step of the compartmental model and reflects the wide
uncertainty in the estimation of these outcomes.

Figure 2: Disease schema for outcomes of perinatal group B Streptococcus
Abbreviations: GBS, group B Streptococcus; NE, neonatal encephalopathy.
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What are the main findings?

In 2015 we estimated there were 319,000 infants <3
months of age with GBS disease, as well as 90,000
(UR 36,000-169,000) deaths and at least 10,000 (UR
3000-27,000) children with disability related to GBS
meningitis. There were at least 33,000 (13,000-52,000)
pregnant or post-partum women with GBS sepsis and
57,000 (UR 12,000-104,000) stillbirths due to GBS
disease per year (Figure 2) (11).
Assuming no IAP, a maternal GBS vaccine with 80%
efficacy and 90% coverage would prevent 231,000
(UR, 114,000–507,000) infant and maternal GBS cases,
41,000 (UR, 8000–75,000) stillbirths, and 66,000 (UR,
12,000–123,000) infant deaths, globally per year.

What is the potential for impact?

These estimates contribute to key public health
and economic considerations which inform policy
recommendations, vaccine demand, and financing;

namely, (1) the estimated vaccine-preventable mortality
burden; (2) the estimated scope, size and cost of a licensure
trial; and (3) the cost-effectiveness of a maternal GBS
vaccine. GBS accounts for more than the total number
of deaths from mother-to-child transmission of human
immunodeficiency virus (HIV), and more than the combined
neonatal deaths from tetanus, pertussis, and respiratory
syncytial virus, for which maternal vaccines are already in use
or in advanced development. Vaccine manufacturers are
increasingly committed to investing in a GBS vaccine and
several vaccine candidates are now in active development;
these must be subject to appropriate safety and efficacy
tests. A pentavalent vaccine (Ia/Ib/II/III/V), according to our
new estimates, would cover 96% of worldwide colonizing
isolates, 86% of early-onset GBS, 93% of late-onset
GBS, and 97% of maternal GBS. Advantages of maternal
vaccination over IAP include the possible leverage off
existing antenatal care platforms, the reduction of adverse
outcomes for invasive disease in pregnant and postnatal
women, unborn babies, and infants, and prevention of the
less clearly measured burden from non-invasive disease,
including, for example, preterm birth.

Figure 3: Summary of outcomes and measurement gaps in terms of deaths and disability
from Group B Streptococcus in pregnant women, stillbirths, and infants worldwide in 2015.
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Reference: Seale et al. (11)
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