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Abstract

Maternal Tmmunisation is the most effective strategy to reduce infant morbidity and
mortality*from pertussis infection, and is now standard of care in many countries,
including Australia. However uptake cannot be guaranteed unless the barriers to
implementing,programs locally are understood. Education and resources for antenatal
care providers, embedding vaccination within antenatal care, and provision of
culturally appropriate information for pregnant women are integral to a successful

antenatal vaccination program.
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I ntroduction

Pertussis infection causes significant morbidity and mortality, particularly in children
less than six months of age before they have received the protective immunol ogical
benefit ofatleast two doses of pertussis containing vaccine. Up to two thirds of
infected babies require hospitalisation, and nearly 1 in 100 under 6 months of age
die.! Sadly;for'6ver two decades Australia has had the highest reported rates of

pertussis in the world.?

Multipleapproaches to reducing risk to newborns have been explored. Vaccination
reducesthe’ineidence of infection more than 20-fold, but at |east two doses are
required to confer protection.™* “Cocooning” was implemented in 2011-12 to reduce
the 50-60% ofinfant infections acquired from parents. But achieving a complete
cocoon is costly, resource and time-intensive, and logistically challenging to

implement.>*

The Australian |mmunisation Handbook was updated in March 2015 to recommend
pertussis,vaccination to pregnant women in the third trimester of every pregnancy
regardless'®f prior vaccination history.* This was endorsed by the Royal Australian
and New Zealand College of Obstetricians and Gynaecologists. All Australian States
and Territories have funded maternal vaccination programs since June 2015,

initiatives that have seen vaccination uptake increase from 8% to 72%.”

This articlereviews the evidence for maternal vaccination, identifies barriersto
uptakeand-highlights areas for future research. A literature search was performed

usingkey'words and restricting manuscripts to English.

Antenatal VVaccination

Antenatal pertussis vaccination achieves two for one protection: of the pregnant
woman who'may be susceptible due to waning immunity, and of her baby through

placental transfer of maternal antibodies.

Placental transfer of mater nal antibodies
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Active and passive transfer of maternal 1gG across the placenta provides transient
passive immunity to the newborn with fetal antibody titres rising two weeks after
maternal vaccination. However, most pregnant women do not have adequate levels of
anti-pertussis 1gG for placenta transfer to be effective and therefore require a booster

dose duringspregnancy.’
Does mater nal vaccination reduce newborn pertussisinfection?

Twosmajor-studies have reported the efficacy of maternal vaccination in preventing
|aboratory-confirmed pertussisin infants under three months of age to be 91-93%."®

What isthe'hest time for maternal pertussisvaccination?

Longer latency between maternal vaccination and delivery may facilitate greater
antibody transfer. Third trimester vaccination is effective but recent studies report
significantly.higher maternal and infant antibody levels with second trimester
vaccination than with third.**%** Vaccination prior to 20 weeks however leads to
waning antibodly levels before infant vaccination at 6 weeks of age.® Other benefits of
second trimester vaccination include protection for the 7% of babies born preterm
who'might have inadequate levelsif vaccinated in third trimester, and awider

“immunisation window” to aid implementation.

Arethere concer ns about maternal pertussisvaccination?

Blunting of infant immune responses

Based on'studies of live vaccines (measles and oral polio) but also whole cell
pertussis vaccine, high levels of maternally-derived antibodies in the newborn may

; . . . .. 12
blunt the infant’s own immune response to primary immunisation.

Three recent studies reported lower antibody levels after a primary series of acellular
pertussis-centaining vaccines in infants of mothers vaccinated antenatally. However,
there was.no difference following the booster dose at 18months of age (a dose that has
been recently reintroduced in Australia), suggesting memory response may be
unaffected.®%*3
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Reassuringly, this blunted response does not appear to be clinically significant, as
there is no evidence of increasing pertussisinfectionsin late infancy in the UK where

there has been high antenatal immunisation coverage since 2012.

| s antenatal“pertussi s vaccination safe?

More than half a million pregnant women have received the vaccine. Cohort data
from over 40 000 pregnant women identified no adverse birth outcomes or increase in
medically attended adverse events following vaccination.***> Using short message
service (sms)surveillance following vaccination, 1 in 10 antenatally vaccinated
women tnWestern Australia reported an adverse reaction within aweek of
vaccination, predominantly local reactions, particularly if previous pertussis
vaccination was recent (11% vs 6%) with few seeking medical attention for the

same.’®

| s r epeatedtetanus vaccination problematic?

Given guidelines recommend a pertussis-containing vaccine in every pregnancy,
concerns have been raised about women having repeated tetanus vaccination. Linked
vaccinatien,and outcome data from 30 000 previously tetanus-vaccinated women who
weresubsequently vaccinated in pregnancy observed no difference in the rate of

medically-attended adverse events or adverse birth outcomes.*”

Current recommendations and implementation

Recommendations

In 2015 the Global Pertussis Initiative recommended prioritisation of maternal
vaccination tordecrease pertussis-related infant mortality. Despite such
recommendations, uptake has been variable, rapidly achieving 60% in the UK but as
low as 14%.in some statesin the US.* Even within Australiain the FluMUM study
uptake varied from 26% to 62% in 2015.> Understanding the factors contributing to

such variability is central to implementing a successful vaccination program.

Systems-rel ated factors
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Antenatal careis provided by arange of healthcare providers (HCP) including general
practitioners (GPs), obstetricians and midwives. Inevitably, thisleadsto uncertainty
about whoserole it isto discuss, recommend and provide vaccination. Traditionally
obstetricians’ expertise has been high risk rather than routine pregnancy care and
midwiveshave been educators and not required to administer vaccinations. GPs are
well equipped to immunise out of hospital settings but do not have the same facilities
to do so'inhospital antenatal clinics. Delineation of each HCP’s role would provide

clarity for HCP and women and ensure vaccination is not overlooked.

Knowledge and development of resources to support HCP isimportant. While
researchersand policy makers may reference the Australian Immunisation Handbook,
antenatal HCP who have not been familiar with immunisation until recently, may
consult the hospital intranet or local guidelines. Provision of consistent, up to date,
and easily accessible evidence-based guidelines to HCP should be ensured.

Programs.areimore likely to be successful if vaccination becomes embedded in
routine pregnancy care.'® While currently not available in many pregnancy care
settings, infrastructure to maintain and monitor cold chain and staff trained in
immunisationare vital. Additionally, changes such asinclusion of antenatal pertussis
in the pregnancy record would serve as a prompt for discussion and administration of
vaccine and aid evaluation of safety and effectiveness. Currently only the antenatal

record in QUeensland includes such reminders for pertussis.’®

Healthcare provider factors

HCPs have differing knowledge, experience and comfort with discussing and
providing.vactination to pregnant women. Vaccination being a relatively recent
devel opment; many antenatal HCP do not traditionally see vaccination as within their

remit. Thisneeds a significant cultural shift for any vaccine program to be successful.

Midwivesare frequently the first HCP a pregnant woman consults and are thereby
well placed to advise women. A survey of midwives attitudes to post-partum
pertussis vaccination found midwives were less confident than hospital nurses and
immunisation providersin providing vaccine advice, and were more likely to

administer vaccine if they believed immunisation to be part of their job and could

This article is protected by copyright. All rights reserved



easily integrate it into their workload.'® Researching attitudes to antenatal vaccination

and equipping midwives with the necessary knowledge and support will be integral.

Obstetricians are significantly more likely to recommend vaccination if they have
knowledge of national recommendations (OR 23.33), routinely recommend influenza
vaccine (OR 12.5), are able to administer vaccinesin their rooms (OR 7.01), and
receive influenza vaccine themselves (OR 8.36).*

Consumer factors

The most:eemmon reasons pregnant women decline vaccination are lack of
recommendation by HCPs, safety concerns, and lack of awareness of vaccine
recommendations.*®% \Women are more inclined to have pertussis vaccination than
influenza as they perceive pertussis as for the benefit of their baby compared to
influenzawaeeine which they perceive as solely for their own benefit.®® Women look
to their HCP.to provide evidence-based information and provision of such would

overcomeanumber of these incorrect assumptions.

Women.from culturally and linguistically diverse backgrounds and Aboriginal and
Torres Strait 1slanders (ATSI) have been underrepresented in research to date. Inthe
FIuMUM study only 34% of ATSI women were vaccinated against pertussis
compared to 43% overall.> Achieving universal vaccination engenders us to examine
barriers and.uptake in all groups particularly those traditionally known to underutilise

maternal services.

The impact.of.the media as a driver of vaccination cannot be underestimated.® Social
media;withrsites such as the Light for Riley Facebook page, has proven to be a
powerful tooliin disseminating personal stories in a much more accessible way than
traditional information sources. Social media may play an even more important role

in reaching groups with less healthcare engagement.

L essons L ear ned

e Antenatal care provider recommendation is the strongest driver of vaccination
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e Systemic changes to embed vaccination into routine pregnancy care are vital

e Therole of social mediaand personal stories in influencing consumer attitudes

cannot be underestimated

Priorities for ;Futur e Resear ch

e Studies onantenatal care provider and consumer barriersto uptake in the
Australian-context are needed

e Differences needs of specific cultural groups and ATSI must be examined to

achieve universal vaccination

Summary

Materna“immuni sation has emerged as the most effective strategy to reduce the
morbidity=and mortality of newborn pertussisinfection. While uptake has been more
enthusiastic than for maternal influenza vaccine, challenges to implementation in
Australiaremain. It isimperative to incorporate vaccination into routine antenatal
care, identify the unique barriers to uptake in Austraia, particularly in culturally and
linguistically diverse and Aborigina and Torres Strait Islander women. Ongoing
surveillanceto rapidly detect any unexpected adverse outcomes at a population level,

will also.bekey to the success of current and future antenatal vaccination programs.
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