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› To protect the newborn baby 

› To protect the mother 

› Because it is a time when women contact the health 
service 



› To protect the newborn… 
– Group B Streptococcus 

– Tetanus 

– Pertussis 

– Pneumococcus 

– Influenza 

– Respiratory Syncytial Virus 

 

› To protect the mother… 
– Influenza 

– Malaria 

– Hepatitis E 



1. Tetanus 



Photo courtesy Dr. M. Weber 



› 93,000 persons randomized to receive cholera or Td 
vaccine 

› Analysis of women who delivered up to 32 months 
following vaccination: 
– CT: 262 deaths/4386 births  (NMR 60) 

– TT1: 54 deaths/1265 births (NMR 43) 

– TT2: 119 deaths/2990 births (NMR 40) 

RE Black Bull WHO 1980;58:927-30. 





St Kilda 1886 



St Kilda 1886 



› Prior to 1892 NMR was 500/1000 live births 

› “8 day sickness” = neonatal tetanus 

› Management of the cord with bird droppings 

› Resistant to outside interventions 

› Only corrected when a man took over the midwifery 
in 1892 

J Biosoc Sci 1994 Jan; 26(1): 97-106  



Elimination = <1 case per 1000 live births 



1. Tetanus 

2. Influenza 



› Recommended for pregnant women in US since 1960s 
due to risk of severe influenza 
– Vaccinate any time in pregnancy 

– Safety not questioned 

– Risk is small, but worse in pandemics 

– Infant influenza also an issue 

› Many countries have recommendations since 2012 
WHO recommendation 
– Variable uptake 

 

 



 › Mali, Sth Africa, 
Bangladesh, Nepal 
– Prevented 30-63% of 

influenza in infants (mild 
febrile illnesses) 

– Reduced incidence of low 
birth weight (Nepal, B’desh 
only) 
› Mainly during influenza 

season in Nepal 

› Nepal vaccinated 17-34 
weeks (others 3rd trimester) 

 

 



1. Tetanus 

2. Influenza 

3. Pertussis 



› New York 1942 

› 170 pregnant women given 6 doses of pertussis 
vaccine during 3rd trimester 

› Follow-up 1st 6 mths :  
– 100 vaccinees, 8 exposures, no cases 

– 100 controls, 6 exposures, 3 cases 

Cohen P, Scadron SJ. J Pediatrics 1946;29:609-619. 





› Recommended in US, UK, Australia since 2012 

› Administered as DTaP 

› Usually recommended for third trimester 
– UK now recommends 2nd trimester 

 



1st Trimester 2nd Trimester 3rd Trimester 





 



› Maternal DTaP vaccination introduced October 2012 

› Pertussis in infants <3 months: 
– 2012 – 328 

– 2013 – 72 

› Effectiveness estimated to be over 90%, by screening 
method, based on 2012/2013 data, but… 





1. Tetanus 

2. Influenza 

3. Pertussis 

4. Pneumococcal disease 





 



 



0.1 14%  73/93     57/84 In utero at time of maternal 

immunisation followed for 3 

years  

0.02 17%  284/310     218/286 Child age 1-17 months at 

time maternal immunisation 

followed over next 3 years 

0.003 32%  133/310     84/286 Child age 1-17 months at 

time of maternal 

immunisation followed over 

next 5 months 

Placebo Vaccine Age 

p Efficacy Pneumonia episodes/ 

No. mothers 

Riley ID & Douglas RM; Rev Infect Dis 1981;3;233. 
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› Levels in vaccinees > levels in controls 

› Varies with serotype 
– 14, 19F produce high specific IgA titres 

› Elevation lasts 4-6 months in some studies  



›   
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1. Tetanus 

2. Influenza 

3. Pertussis 

4. Pneumococcal disease 

5. Respiratory Syncytial Virus (RSV) 



› In infants 
– Acute bronchiolitis (most cases due to RSV) 

– Pneumonia 

– Laryngotracheobronchitis (croup) 

– Causes seasonal epidemics, every winter 

› Older children and adults 
– Minor ARIs, sometimes with wheeze 

› Elderly 
– More severe respiratory illness, maybe significant mortality 



› 1967 

B Graham, WHO Consultation on RSV  
Vaccine Development March 23-24, 2015 

 



• Vaccine produced binding antibody, non-functional 
• Th2 biased immune response (Il 4,5,10,14) 
• Current view 

• New vaccines are at risk of enhanced disease if: 
• High levels of IL4 and/or IL14 
• Antibody is non-neutralizing 

 
 



› Passive protection with monoclonal antibody 
– Palivizumab – expensive, repeated injections needed 

– New long acting version under development 

› Live attenuated RSV vaccine 
– Previous problem with ARI symptoms 

– New candidate expressing ↑F-protein 

› F (fusion)-protein based vaccines 



 

B Graham, WHO Consultation on RSV Vaccine 
Development March 23-24, 2015 

Palivizumab site 



R Karron. WHO Consultation on RSV Vaccine  
Development March 23-24, 2015 



› Novavax – F nano-particle vaccine 
– Only vaccine in Phase 3 trials –  

› Adult immunization – protect the elderly 

› Maternal immunization – protection against infant infection 

– Adult phase 3 trial results – 
› No efficacy in elderly 

› 28/5892 in vaccine recipients; 26/5917 in placebo recipients 

– Maternal immunization study –  
› Trial underway in USA, Australia, New Zealand, South Africa, Chile, 

Philippines and other sites 

– Sample size 8618 over 4 years 

› Endpoint – infant severe RSV+ LRTI 

› Problem – only a fraction of cases can be prevented 



› Effective approach for: 
– Tetanus 

– Pertussis 

– Influenza – LMICs need to judge preventable disease burden 

 

› May be effective for: 
– RSV 

– Group B Streptococcus 

– Also perhaps others such as Group A Streptococcus, malaria 


