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A question of timing



OpTIMUM: A study of several parts

RCT: Primary and 
secondary objectives

Attitudes work: Questionnaire

Functional work: SBA

Breast milk work





Primary objective

To determine if pertussis vaccination at different time points in 
pregnancy results in equivalent concentrations of pertussis specific 
antibodies in the term infant at birth



Secondary objectives

• To describe the kinetics of the antibody response to pertussis vaccination during 
pregnancy

• To explore the impact of repeated vaccination on the antibody response in women who 
have received a pertussis vaccination in a previous pregnancy

• To determine if pertussis vaccination at different time points in pregnancy results in 
equivalent concentrations of pertussis specific antibodies in the preterm infant at birth

• To describe the placental transfer of antibody following administration of vaccine at 
three discrete time points

• To investigate the rate of fever and local reactions in women receiving the vaccine in 
pregnancy comparing those who are receiving the vaccine for the first time and those 
who have previously received the vaccine in pregnancy

• To evaluate the impact of timing of pertussis vaccination in pregnancy on antibody 
concentration in the infants following their primary immunisation schedule



Study visits

Visit 
Number

Screening visit Vaccination visit Follow up visit Delivery visit Infant visit

Timing
At or before 
23+6 weeks

According to 
study allocation

V+14 (+/- 2) Delivery

28-70 days 
following third 

pertussis 
vaccination

Activity
Screening & 
enrolment

Maternal blood 
sampling and 
vaccination. 
Diary card 
provided.

Questionnaire.

Maternal blood 
sampling. Diary 
card collected.

Maternal blood 
and cord blood 

sampling 

Infant blood 
sampling

Group 1 <=23+6 weeks    Group 2= 24-28 weeks         Group 3= 28-32 weeks



Recruitment

Recruitment took place from May 
2019 until February 2020. 

363 women were randomised and 
351 of these received the 
intervention and are considered to 
be participants in the study. 



Primary objective: To determine if pertussis vaccination at different time 
points in pregnancy results in equivalent concentrations of pertussis 
specific antibodies in the term infant at birth

GMCs for FHA, PRN and PT in cord blood of term infants

Equivalence criteria were 
met for PT and PRN

Equivalence criteria for 
FHA was not reached

Equivalence criteria
95% CI contained within the equivalence margin (upper end 1.8, lower end 0.55) 



Secondary objective 1: To describe the kinetics of the antibody 
response to pertussis vaccination during pregnancy

For FHA higher GMCs in group 3 
two weeks following vaccination, 
but significant only for FHA when 
comparing groups 1 and 3



Secondary objective 1: To describe the kinetics of the antibody 
response to pertussis vaccination during pregnancy

At delivery GMCs have waned-
most evident in groups 1 and 2 in 
which the time since vaccination 
was greatest

At delivery GMCs were higher in 
group 3 compared to group 1 and 
2 for FHA and compared to group 
1 for PT



Secondary objective 2: To explore the impact of repeated vaccination 
on the antibody response in women who have received a pertussis 
vaccination in a previous pregnancy

• Prior to vaccination- significant 
difference for all antigens between 
those who had not received 
recent vaccination and those who 
had received one or more prior 
vaccinations

• Following vaccination- no 
difference between those who 
had received recent vaccination 
and those who had not



Findings

Pertussis vaccination at three different time intervals in pregnancy 
resulted in equivalent concentrations of IgG antibodies in term infants 
against 2 of the 3 pertussis antigens assessed. 

Insufficient numbers to draw conclusions about preterm infants



Results in context

Vaccine effectiveness 
equivalent in infants born 
to mothers vaccinated at 
different gestational ages

Extending the window for 
vaccination improved 
coverage



Attitudes work
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