
Pertussis vaccination in 

pregnancy: from research to 

practice

Prof Dr Elke Leuridan

Center for the Evaluation of Vaccination

Vaccine & Infectious Diseases Institute

No conflict of interest to declare



Outline of the talk

1. General introduction

a) Vaccination in pregnancy: general background

b) Epidemiology pertussis (relevant to maternal immunisation)

c) Existing recommendations

2. Specific aspects

a) Safety

b) Immunogenicity

c) Effectiveness

d) Interference/blunting



Before: avoid vaccination during pregnancy

Trend: mother and (unborn) child have the right on protection

To: research on vaccination during pregnancy

And: indications for vaccination during pregnancy

BUT not a new concept

- 1879: vaccinia virus vaccination in pregnancy: protection

- 1938: wP vaccine in pregnancy: protection

- 1961: tetanus toxoid

From Taboo to Indication

1a) Vaccination in pregnancy: general background
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General rules

Risk of infection: epidemiological or individual (preventive measures)

Risk attached to vaccination of a pregnant woman = theoretical risk or real risk. 
Advantages of vaccination usually outweigh the potential risk of a side effect.

Vaccines containing inactivated material do not appear to be harmful to foetus 

or pregnant women.

Attenuated vaccines are contra-indicated in pregnant women.

Immune response of a pregnant woman = equally adequate as a non-pregnant 

woman for vaccine response; BUT less adequate for response to infection!
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Determinants of the amount of maternal 

antibodies in infants

Maternal titer Placenta: 

FcRn Receptor

Gestational age: 

(Pre)maturity

(Malek 1996)
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1b) Epidemiology of pertussis
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Resurgence 8 years after aP introduction

CDC data
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9 infants died in the first 8 

months of 2012, 14 in total in 

2012
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Sabbe M. Jaarrapport 2014, WIV, Brussel. 2015. 

D/2015/2505/05.

National Reference Laboratory for

Pertussis
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Use of Tdap in pregnant women 

� for pregnant women who previously have not received Tdap

� should administer Tdap during pregnancy, preferably during the third or 

late second trimester*. Alternatively, if not administered during 

pregnancy, Tdap should be administered immediately postpartum 

Reason: burden of disease

UPDATE Oct 2012: every pregnancy
http://www.cdc.gov/vaccines/recs/provisional/default.htm

http://www.acog.org/~/media/Committee%20Opinions/Committee%20on%20Obstetric%20Practice/co521.

pdf?dmc=1&ts=20120307T1535482729 

ACIP (CDC), USA, Augustus 2011

1c) Existing recommendations in pregnancy
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Department of Health, UK, October 2012

Use of Tdap(IPV) in pregnant women.  

- Immunisation within weeks 28 to 32 of pregnancy 

- The committee considered that women with repeat pregnancies 

should be offered immunisation during each pregnancy as this would 

ensure maximal transplacental transfer of antibody. 

• http://www.dh.gov.uk/health/2012/09/whooping-cough-information/

• Reason: most infant cases of pertussis continue to be below six weeks of 

age with a higher incidence in infants aged under three months than at 

any other point in over a decade; nine confirmed deaths in infants 

under one year of age have been reported up to week 39 in 2012, all of 

whom were unvaccinated
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Infants: 3 doses at 8-12-16 weeks + booster dose at 15 months (aP)

Children: 1 dose at 4-6 years (aP)

Adolescents: 1 dose at 14-16 years (since 2009) (aP)

Adults: 1 dose dTpa:

• For adults who did not receive the booster at 14-16 years

• Pregnant women every pregnancy between 24-32 weeks of 

gestation (since 2013)

• Adults in regular contact with infants (< 12 months)

� Future parents

� Grandparents

� Personel in nurseries

� Heatlh care personel

HGR-CSS: Belgium pertussis vaccination policy
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UK: 

- N= 17.560 women: FU until 28 days post vaccination

- N= 6.185 women: FU until 44 weeks post-last day

menstruation

- Risk assessment: stillbirth, maternal or neonatal death, (pre-) 

eclampsia, haemorrhage, fetal distress, uterine rupture, 

placenta (vasa) praevia, C section, low birth weight, neonatal

kidney failure, other severe diseases

Donegan BMJ 2014

2a) Safety
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US, 2 California VSD sites (Tdap): Kharbanda Jama 2014

- Risk assessment: sga, prematurity, hypertensive disorders, chorioamnionitis

- N= 123.494 vrouwen

- RR chorioamnionitis 1.19

- 50% confirmed after revision of charts; no preterm birth association

VAERS chorioamnionitis (Tdap): Datwani Vaccine 2015 

- Chorioamnionitis was found to be uncommonly reported, representing 1% 

(N=31) of pregnancy reports to VAERS

- No clear risk factor

Review (general): 

- No evidence for increased risk

- Benefit> risk

- Importance of background incidence rates

- Surveillance necessary

Keller Stanlowski Vaccine 2014
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Gall SA, AJOG 2011
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2b) Immunogenicity



Muñoz et al JAMA 2014
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Maertens & Leuridan et al, 

Vaccine 2015

Prospective study

Vaccine group (Boostrix): N= 

57 women, 55 infants

Control group (no vaccine): 

N=42 women, 26 infants

Infants received Infanrix hexa



2c) Effectiveness

Historical data on maternal PT vaccination

with wP vaccines



UK experiences

9 zuigelingen 

overleden in 2012 

in England and

Wales

Pertussis vaccination

pregnancy: Start oct 2012: 

43,7%

Feb 2013: 59,6%



Coverage of the strategy in UK
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http://www.who.int/immunization/sage/meetings/2014/april/3_SAGE_April_Pert

ussis_Miller_Strategies.pdf?ua=1



Effectiveness on hospitalisation, 

caused by pertussis disease among young infants

Amirthalingam et al Lancet 2015



Amirthalingam et al Lancet 2014



Amirthalingam et al Lancet 2015
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Animal model: baboons

Warfel et al JID March 2014
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Effect of maternal antibodies in infants

- Passive protection

- Hamper humoral immune response on vaccination (life 

attenuated vaccines- wP vaccine…)
� maternal antibody/vaccine antigen ratio: sufficient B cell vaccine epitopes free for 

binding by infant B cells      
(Siegrist, 1998) 

� maternal antibodies trigger a regulatory mechanism of B cell responses 

(Kim, 2011)

�Timing first dose of vaccination

(Leuridan, Vaccine, 2007)

2d) Interference/ blunting



RCT, USA (Muñoz et al JAMA 2014)
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Maertens & Leuridan et al, 

Vaccine 2015

Prospective study Belgium

Vaccine group (Boostrix): N= 

57 women, 55 infants

Control group (no vaccine): 

N=42 women, 26 infants

Infants received Infanrix hexa
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UK data on interference

Pre- iMap: at 2 months before primary immunisation

Post-iMap: at 5 months (one month after primary immunisation)

Post P13-UK: at 5 months for historical cohort of infants whose mothers did not receive pertussis vaccine in pregnancy

Specific aspects
Ladhani CID 2015



Conclusion

• Good humoral immune response during pregnancy

• Vaccination during pregnancy offers increased antibody 

titers at birth

• Increased antibody titers last at least until the infant’s 

first vaccination

• Closure of the susceptibility gap for infection

• Children in control group higher antibody titers (PT, PRN, 

DT, TT) after a priming series, but follow up is reassuring 

(USA) and ongoing in BE

• Possible interference, as observed by Munoz et al, Leuridan et al and 

Ladhani et al.

31



Challenges in research on 

pertussis vaccination in pregnancy

- Repeat boosters necessary/ time frame?

- Correlate of protection/ biomarker

- wP – aP use in infants and maternal vaccination?

- Need for other vaccines or strategies (neonatal

vaccination); making maternal vaccination during

pregnancy unnecessary?

- Interference with pertussis and other infant immune 

responses

- RCT in pregnant women
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