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What I will present today: 

• PART  I: The problem (newborn infection) 

• PART II: The main problem (existing dogma) 

• Part III: The solution (already exists!!!)  

• Part IV: The main solution (switch focus to host) 
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Newborn deaths/1,000 live births 
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PART II: The main problem (existing dogma) 
When & what do newborns die of? 

UNICEF, WHO, World Bank, UN-DESA Population Division. Levels and trends in child mortality report 2019. (2019)  
https://childmortality.org/wp-content/uploads/2019/10/UN-IGME-Child-Mortality-Report-2019.pdf 
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When & what do newborns die of? 

UNICEF, WHO, World Bank, UN-DESA Population Division. Levels and trends in child mortality report 2019. (2019)  
https://childmortality.org/wp-content/uploads/2019/10/UN-IGME-Child-Mortality-Report-2019.pdf 

Adapted from: Sankar, M., Natarajan, C., Das, R. et al. When do newborns die? A systematic review of timing of overall and cause-specific neonatal deaths in developing countries. J 
 Perinatol 36, S1–S11 (2016). https://doi.org/10.1038/jp.2016.27 
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Birth 2 months 

Vulnerability 
window 

Timing of death in neonates 
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Saha S et al. Lancet 2018; S0140-6736(18)31432-6 

Causes of severe ‘infectious disease’ in neonates 

>70% had  

NO 
PATHOGEN 

identified 

PART II:  The main problem (existing dogma) 



The ‘one 
vaccine for 
one bug’ 
approach  
will not 
suffice 

Kollmann, T. R., A. Marchant, and S. S. Way. 2020. 
Vaccination strategies to enhance immunity in 
neonates. Science 368: 612-615. 
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Existing approach not working!!! 
- misses actual cause of death (how does sepsis kill?) 
- misses timing & many/most pathogens 
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PART III:  The solution (existing vaccines) 
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“non-specific effects” 

”heterologous effects” 

“off-target effects” 

”secondary effects” 

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

Newborn immunization: pathogen-agnostic effects 

 

WHO review 
concludes: 
 
Neonatal BCG 
reduces mortality 
far beyond TB. 
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Newborn immunization: pathogen-agnostic effects 

 

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

•Mortality rate of BCG group 45% 
less than unvaccinated infants 

•53% lower for very low birth 
weight infants 

•Starts to impact at day 3 of life, 
i.e. just days after vaccination 
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PMID: 22147789 

Newborn immunization: pathogen-agnostic effects 
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Subcutaneous BCG 
vs  

no vaccination 

Recovery over time 
(0-96hr) 

Day of life  
(DOL) 4 

Sepsis Challenge 
(IP injection of 

cecal slurry) 

Bacterial burden 
24hr after challenge 

DOL 7 



BCG protects newborn mice from septic death  

• BCG vaccination protected newborn mice from septic death 

• BCG-vaccinated mice had lower levels of pro-inflammatory plasma cytokines  



BCG-vaccination enhanced bacterial clearance 

Bacterial burden assessed one day post challenge 



BCG vaccination increased the frequency of neutrophils in 
the spleen 

Splenic pools of mature neutrophils doubled within 3 days of vaccination and were 
depleted after septic challenge 



Emergency Granulopoesis: the responsible mechanism 

Levels of G-CSF rapidly 
increased following BCG 
vaccination 



A slower decline in mature neutrophils in BCG-vaccinated newborns 

Mature neutrophil counts in Gambian 
newborns over the first week of life did 
not decline over the first three days of 
life compared to unvaccinated 
newborns 



The underlying mechanism:  current understanding 

CEBP-β

Steady-state	
Granulopoesis

Death

High	bacterial	
burden

I.	Septic	death	in	newborn	mice

CEBP-β

Emergency	
Granulopoesis

Reduced	
bacterial	
burden

Survival

II.		Septic	survival	post	BCG	vaccination
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In newborns BCG 
vaccination induces 
emergency 
granulopoiesis within 1-3 
days of administration 
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July 27 2021 



BCG: Mystery solved? 

• The pathogen-agnostic effects of 
vaccines are slowly being recognized 

• Many questions remain unanswered for 
the BCG vaccine outside the newborn 
period, and may help reduce the risk for 
other infections like malaria, respiratory 
disease incl. COVID 

• Importantly, BCG doesn’t always work. 
And to understand why, we need to 
understand immune ontogeny 
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Increased  immune resilience 
(not simply more) 
 = reduced 
 Infectious disease 
 Inflammatory disease 
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What I presented today: 

• The problem of newborn infection remains 
largely unchecked 

• The main problem is our existing (dogmatic) 
approach 

• Part of the solution is to harness pathogen-
agnostic, immune modulatory effects (inlc. of 
existing vaccines) 

• The main solution is to switch our focus from 
pathogen to the host 



Thank You 
tkollm@mac.com 

mailto:tkollm@mac.com


Resilience/Fitness is dictated by host metabolism 

Stock in-flow: 
gluconeogenesis 

Stock out-flow: 
glycolysis 



Competing Demands 

When resources are scarce, demands must be prioritized. 

Prioritization is hard-wired:  
• Higher affinity for glucose in the brain 
• Higher affinity for fatty acids in the heart 

Prioritization is context-dependent: 
• Skeletal muscle gets a higher priority during fight or flight 
• Immune system a higher priority during infection 

Prioritization is competitive: 
• Inflammatory cytokines inhibit glucose consumption by 

liver, fat, and muscle. 
• Muscles release substances that dampen immune 

responses 
 



Homeothermic regulation was 
independent of sickness 
behavior, was dependent on 
TLR4 signaling, and promoted 
disease tolerance to bacterial 
infections 



Newborn energetic demands likely dictate 
immunity, and the demand hierarchy is mostly 
unknown 

Harbeson D et al. Front Immunol 
9:1077. 


