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I am a 
• Healthcare worker
• Mother of youngest child aged 11, subject to cocooning Vic 2008
• Aged over 50 (under 65)
• No other risk factors for contracting or transmitting Pertussis infection
• Not on mygov immunisation register, even though I WOULD LIKE TO BE!



Questions
• Why is an obstetrician, families, paediatricians interested in this?
• What is pertussis, bacteria, disease, vaccine?
• What was the first vaccine given in pregnancy?
• Why is pregnancy a good time for vaccines?
• What gestation is best?

• What are some of the risks of giving vaccines in pregnancy?
• What has been happening with pertussis over the last 11 years?
• What is happening with T and D in Australia?
• What is HALO?
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The case-fatality rate in unvaccinated infants 
<6 months of age is 0.8%.

• February 13th, 2015 to 
March 17th 2015
• Symptoms at 3 weeks of 

age
• Died at 4 ½ weeks of age 

despite prompt action on 
part of parents and 
hospital
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What pertussis is NOT…

• Not a cause of maternal 
mortality

Compared with 
• influenza
• childbed fever

• Not a cause of (women’s) cancer
Compared with
• Human papilloma virus
• Hep B

• Not a cause of fetal anomaly
Compared with
• Rubella
• Zika
• Cytomegalovirus
• Toxoplasmosis

• Not a cause of other perinatal 
mortality/morbidity

Compared with
• Group B Streptococcus
• Mixed organism chorioamnionitis



Euro Surveill. 2013;18(38):pii=20587.

• 1906 Bordet and Genou identified bacterium as cause of whooping cough and earned the name Bordetella 
pertussis

• 1930s to 1950s varying success in trials of vaccines: USA enthusiastic, UK stand-offish
• 1957 infant immunisation whole-cell pertussis (wP) vaccine
• 1970s and 80s => safety scare with wP vaccine => fall in vaccine coverage
• 1990 accelerated infant schedule
• November 2001 acellular pre-school booster
• September 2004 acellular (not whole cell), non-Hg preservative added to primary schedule
• October 2012 temporary vaccination programme for pregnant women
• 2013 review of the UK adolescent immunisation programme ? pertussis booster to be added.

https://www.eurosurveillance.org/content/ecdc


Euro Surveill. 2013;18(38):pii=20587.

https://www.eurosurveillance.org/content/ecdc


Hull, B., et al. 
(2019). "Annual 
Immunisation 

Coverage 
Report 2016." 
Commun Dis 
Intell (2018) 

43.



Pertussis death rates per million children less than 5 years by decade from 1926-35 (before vaccine 
was available) to 2012 in Australia  
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• 54 deaths/9 years definitely/probably due to vaccine preventable diseases
• mortality rate of 0.33 per 100 000 children and 2.1 per 100 000 infants. 2/3 

deaths occurred in children with no identified comorbidities
• 23 deaths preventable/potentially preventable by vaccination

• influenza (12 deaths) 
• meningococcal disease (five deaths) most common

• Additional 15 deaths potentially preventable post August 2016 
• Changed immunisation recommendation, including maternal vaccination. 

• “Maternal vaccination along with increased uptake of childhood influenza 
vaccination could reduce child deaths, particularly from influenza.”
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Phillips, A., et al. 
(2018). 

Vaccine-preventable 
child deaths in New 
South Wales from 
2005 to 2014: How 
much is 
preventable?" 

J Paediatr Child 
Health 54(4): 356-364



In Australia, pertussis 
epidemics usually 
occur every 3–4 year.

Aust Imm Handbook



Reported pertussis cases (rate per 100,000 infants) and number of pertussis deaths -
1993 to the first 6 months of 2013 - in infants less than 1 year



Age of disease onset for infant pertussis deaths reported to NNDSS,
1993 - 2012 (n=22)

0

1

2

3

4

1995 1996 2000 2001 2002 2004 2005 2008 2009 2010 2011 2012

N
um

be
r o

f d
ea

th
s

Year

2 month

1 month

<1 month



Immunise Australia

• Every year in Australia, an average of 1 death and more than 
200 hospitalisations related to pertussis occur in infants <6 months of 
age
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Slide author S Halperin: Clinical Trials Research Center
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Neonatal Tetanus: The first disease prevented by 
maternal vaccination - 1961
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Neonatal Tetanus:

• Important cause of neonatal 
death worldwide for centuries 
• 1960: 38% of all neonatal mortality 

in developing countries
• 1990: WHO estimates 470,000 

deaths from neonatal tetanus 
worldwide

• 1961: Landmark study in New 
Guinea demonstrated benefit of 
maternal immunization with 
tetanus toxoid



Slide author S Halperin: Clinical Trials Research Center
Canadian Center for Vaccinology
Dalhousie University/IWK & QEII Health Centres

Schofield et al. Neonatal tetanus in New Guinea: Effect of Active 
Immunization in Pregnancy. Brit Med J 1961;2:785-9

# doses tetanus 
toxoid given to 
pregnant women

0 or 1 dose 2 doses 3 doses

Number (%) of 
infants with 
neonatal tetanus

16/160 
(10%)

8/234 
(3.4%)

1/175 
(0.6%)

*Incidence of neonatal tetanus 
pre-study = 80/1000 live births
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Vaccinations during pregnancy

“… mimic.. mother’s gift of 
natural immunity to her 

offspring”

Healy CM, Clin Obs Gyn 2011, 
55(2): 474



Babies and pertussis
• Infants < 6 weeks
• Breath airborne pathogens from close contacts, especially parents, older 

siblings, caregivers, including healthcare professionals
• More likely to be severe

• Not suitable for vaccination as babies this age mount a poor 
immune response
• Rely on MUM
• Placentally acquired Ab
• Breastmilk acquired Ab



Placenta and pertussis

• Among its many functions,
the late gestation placenta
is an antibody conduit to the fetus
• Starts from 13 weeks
• Accelerates from 30 weeks
• Cord IgG, especially class 1, can be as high as 120% that of 

mother
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Change from previous 3rd

trimester timing advice

Also relates to Ab avidity
Also may relate to blunting



Vaccines work in pregnancy

Maternal
• B-cell function preserved so Ig 

response in pregnancy 
equivalent to outside of 
pregnancy

Perinatal
• Placenta favours the fetus
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Live vaccines In pregnancy

MMR

Varicella

1. Defer pregnancy x 28 days
2. But… no recorded 

congenital infections from 
inadvertent vaccination 
soon before or during 
pregnancy





Anaphylaxis

• Disease can kill 2 patients
• Treatment can kill 1



Pregnancy is a heightened time of 
inflammation
• Exaggerated in some women, for example if high BMI
• ? Chorioamnionitis higher if Pertussis vaccines
• No measurable increase in preterm birth
• May be association, not causal



• No significant associations were found between maternal IIV or 
pertussis vaccination and adverse birth outcomes

• regardless of the trimester when vaccinated
• compared to unvaccinated pregnancies.
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Cocooning = good

Maternal 
vaccination = better



“In our setting, vaccinating parents with Tpa during the four weeks following 
delivery did not reduce pertussis diagnoses in infants. WA now provides dTpa
vaccine to pregnant women during the third trimester.”



“45% had never heard of pertussis vaccine, had not thought about it, or 
were undecided about having it”



Pertussis Vaccination: What Matters in Pregnancy?
Alfredo de Faria 2017
Methods : 
• TNH survey of 224 new mothers during inpatient stay 
• February to March 2017
Results: 
• 91% women participated
• 54% of participants recalled pertussis vaccination during pregnancy = NSW and 

WA coverage rates 2015
• Obstacles to vaccination 

• opposition to being vaccinated during pregnancy (33.3 %)
• Unaware of vaccine availability (22%)
• Logistic: lack of time or difficult access (13%) 
• believing it was not necessary as they had been vaccinated within the previous 5 years (9%).



Med J Aust 210(10): 454-462.
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Everyone’s 
HALO is 
different
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• THANKS to vaccination nurses, GPS, midwives (and obstetricians)


