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1. Immunizing the newborn to protect the newborn via pathogen-
specific immunity has not worked.
2. Immunizing the mother to protect the newborn via pathogen-specific 
immunity works, but will remain limited. 
3. Pathogen-agnostic effects of newborn immunization can protect the 
newborn.
4. Pathogen-agnostic effects of immunizing the mother-newborn dyad 
may help protect the newborn. 
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I.   What do we know?

II. How can we optimize vaccine-mediated protection for neonates?



What do we know?

Neonatal deaths have 
not sufficiently  
improved to reach the 
<10/1,000 live births 
goal by 2035
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Preliminary data from CHAMPS; 
Courtesy of Shabir Madhi, 
University of Witwatersrand, 
South Africa

Infectious disease 
causes ~ 50% of all 
neonatal deaths

What do we know?

Sepsis

Lower Respiratory 
Tract Infections

Meningitis & Other

Cause of death in neonates



What do we know?
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What do we know?
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Saha S et al. Lancet 2018; S0140-6736(18)31432-6

What do we know?

Causes of severe ‘infectious disease’ in neonates

>70% had 

NO PATHOGEN

identified



What do we know?

Current approach of vaccine-mediated, pathogen-specific protection of newborn not working
Reasons: i) wrong timing

ii) wrong/incomplete targets



I.   What do we know?

II. How can we optimize vaccine-mediated protection for neonates?



1. Throw out dogma

2. Strengthen maternal - newborn dyad as one biological unit

How can we optimize vaccination for neonates?



How can we optimize vaccination for neonates?

A) Newborn Immunization

B) Immunization of the Maternal-Newborn Dyad

Pathogen-agnostic effects



How can we optimize vaccination for neonates?
pathogen-agnostic effects



Higgins JPT, Systematic review of the non-specific effects of BCG, DTP and measles containing vaccines. 
Report to WHO, 13 March 2013

How can we optimize vaccination for neonates?
Newborn immunization: pathogen-agnostic effects

WHO review 
concludes:

Neonatal BCG 
reduces mortality 
far beyond TB.



How can we optimize vaccination for neonates?
Newborn immunization: pathogen-agnostic effects

Aaby P et al.  JID 204:245 (2011)
PMID: 21673035

•At 1 month, mortality 
rate of BCG group 45% 
less than unvaccinated 
infants

•53% lower for very low 
birth weight infants



BCG reduces MRR by ~ 50%  
in the 3 days following 
vaccination

S. Biering-Sorense Clin Infect Dis 65, 1183-1190 (2017)

How can we optimize vaccination for neonates?
Newborn immunization: pathogen-agnostic effects



PMID: 22147789

How can we optimize vaccination for neonates?
Newborn immunization: pathogen-agnostic effects



How can we optimize vaccination for neonates?
Newborn immunization: pathogen-agnostic effects

Neutrophil count
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In newborns BCG 
vaccination induces 
emergency granulopoiesis 
within 1-3 days of 
administration



How can we optimize vaccination for neonates?
Newborn immunization: pathogen-agnostic effects

- Autophagy (bladder cancer therapy)

Immunity 2017 Mar 21;46(3):350-363
PLoS Pathog 10(10): e1004485
Journal of bacteriology. 1969;100(1):64-70
SciTranslMed 12:, May 2020
Seminars in Immunology 26 (2014) 512–517
J. Imm 2002; 168:925
Vaccine 2019; 37:3735

- Rapid drop in free serum iron

- Hematopoiesis & Trained Immunity

- Increases response of other vaccines

Cell Autonomous Immunity

Nutritional Immunity

Innate Immunity

Adaptive Immunity

BCG can impact all ‘layers’ of host immunity!



How can we optimize vaccination for neonates?
Newborn immunization: pathogen-agnostic effects

Increased  immune resilience
(not simply more innate immunity)

= reduced
Infectious disease
Inflammatory disease

time

Insult
(infection)

No BCG BCG
HOW?
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How can we optimize vaccination for neonates?

Pathogen-agnostic effects

A) Newborn Immunization

B) Immunization of the Maternal-Newborn Dyad



How can we optimize vaccination for neonates?
Immunization of Maternal-Newborn Dyad: pathogen-agnostic enhancement?

• Infant BCG scar was associated with a 
41%  lower mortality (confirming 
previous trials)

• Mortality reduction was 66%  if infant & 
mother had BCG scar but only 8% if the 
mother had no BCG scar

~ Vertical Prime-Boost of Maternal-Newborn Dyad
How?
Maybe maternal antibody?
Maybe BCG itself?
…
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Maternal-Newborn Dyad: One trajectory



Maternal-Newborn Dyad: One trajectory

HEALTH

MATERNAL NEWBORN

Resilient Trajectory

Fragile Trajectory

Interventions aimed to redirect trajectory 
become increasingly more difficult and
less effective.



Conclusions to optimize vaccine-mediated protection for newborns:
1. Immunizing the newborn to protect the newborn has not, does not, 
and will not work via pathogen-specific, adaptive immunity.
2. Pathogen-specific protection via maternal immunization works well, 
but the range of pathogens we would need to target limits global impact.
3. Pathogen-agnostic effects of newborn immunization (BCG) can provide 
broad & immediate protection to neonates. 
4. Immunization of the  mother-newborn dyad may further enhance 
pathogen-agnostic protection of the neonate. 

How can we optimize vaccination for neonates?
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(graphical summary)
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