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tragedies
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• prenatal: transplacental
• perinatal: labor/childbirth  
• postnatal: breastfeeding

Background



“Prevention 
mother-to-child  

transmission programs 
reduce pediatric HIV, 
but new challenges

arise”

Background



“Infants born 
to HIV-infected 

mothers, 
even if uninfected, 

have increased rates of 
infectious morbidity & 

mortality”

Background



“ In 2013,
600,000 newborns died in the first month of life

because of neonatal sepsis/pneumonia ”

Background



Group B Streptococcus (GBS, Streptococcus agalactiae)
is a leading cause of neonatal morbidity & mortality
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Group B Streptococcus (GBS, Streptococcus agalactiae)
is a leading cause of neonatal morbidity & mortality

Background

319,000 disease
90,000 deaths

Seale et al., 2017, CID





HIV-exposed uninfected
neonates at increased 
risk for GBS disease?

HIV-infected women 
at increased risk for

vaginal GBS carriage?Study goals



Systematic review 
& meta-analysis

• PRISMA guidelines
• a priori defined protocol

Methodology



Search
• MEDLINE, Web of Science, 

Embase & handsearch
• 1 November 2015
• No language restriction

Methodology

Streptococcus agalactiae
Group B Streptococcus
GBS
early-onset disease 
early-onset sepsis
late-onset disease
late-onset sepsis
neonatal sepsis
neonatal pneumonia
neonatal meningitis                                                          

HIV
HIV-1
HIV-2
Aids
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Quality & risk of bias
• Quality appraisal tool
• Newcastle-Ottawa Scale
• 3 broad criteria

ü representativeness
ü comparability
ü quality outcome 

assessment

Methodology



Selection & 
abstraction

• Screening
• Predefined and pilot tested 

data abstraction form
• 2 independent readers
• 2 study types

ü HIV-infection women and 
(recto)vaginal GBS 
carriage

ü HIV-exposure (but not 
infection) neonates and 
neonatal GBS disease

Methodology



PubMed
N = 197

Web of Science
N = 262

Embase
N = 381

546 unduplicated hits 

81 manuscripts for full text evaluation 

17 manuscripts included

title and/or 
abstract

eligibility criteria

252,051 
live births

10,105 
women

13 studies 
Maternal HIV 
infection and 

rectovaginal GBS 
carriage 

6 studies 
neonatal HIV 
exposure & 

GBS neonatal 
disease





Evidence is weak
• study design
• sampling
• confounding 

factors
• Bacterial vaginosis
• Antibiotic 

prophylaxis





OR 2.39
p= 0.005



OR 1.31
NS



OR 4.43
p<0.001



Why 
higher 

risk
LOD 

but not
EOD?





1

• lower anti-
GBS Abs in 
HIV+

• lower 
cytokines

• suboptimal 
IS in utero

• ↑ EOD
• ↑ LOD 

11

Le Doare et al, 2015, Vaccine



2

• reduced 
trans-
placental 
transfer HIV+

• suboptimal IS 
in utero

• ↑ EOD
• ↑ LOD 

2 2

Le Doare et al, 2015, Vaccine



3

• ARV in HIV+
• fetal and/or 

neonatal 
immune 
dysfuntion

• ↑ EOD
• ↑ LOD 

3

Epalza et al, 2016, Pediatrics



4

• more C-
section in 
HIV+

• lower risk 
GBS 
transmission 

• gut dysbiosis
• ↓ EOD
• ↑ LOD 

44

Jamieson et al, 2007, AJOG



5

• AB 
prophylaxis 
in HIV+

• lower GBS 
carriage 
rates

• gut dysbiosis
• ↓ EOD
• ↑ LOD 

5

Cools et al, 2016, PlosONE



6

• less breast-
feeding HIV+

• suboptimal 
neonatal IS

• gut dysbiosis
• = EOD
• ↑ LOD 

66

Lunney et al, 2008, J Nut



7

• neonatal gut 
dysbiosis!

• suboptimal 
neonatal IS 

• bacterial 
translocation 

• = EOD
• ↑ LOD 

7

Berrington et al, 2014, 
Curr Opin Infect Dis



8

• higher risk 
low-birth 
weight HIV+

• higher risk 
preterm birth 
HIV+

• ↑ EOD 
• ↑ LOD 

8
8

Westerbeek et al, 2006, Clin Nut



netto

• = EOD 
• ↑ LOD 



Conclusion
• No association HIV-positive women 

and (recto)vaginal GBS carriage
• Evidence is very weak
• Newborns born to HIV-infected 

mothers, but themselves 
uninfected, at higher risk for LOD 
but not for EOD



Implications for prevention
• feeding habits: more breastfeeding
• maternal and neonatal microbiome 

restoration by use of probiotics
• inoculation of neonates with 

vaginal microbiome
• awareness health care workers



Thank you


