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Low uptake of maternal
vaccination in notified
pertussis cases aged less
than 20 weeks

Gary Reynolds, Nicola Grant, Simon Thornley, Michael Hale

ised by a prolonged illness with severe

forceful coughing occurring in parox-
ysms, leading to vomiting, cyanosis and can
be fatal. Pertussis in infants under one year
old can be severe—60% of cases are hospi-
talised, and 90% of the all fatalities occur in
this age group.*? The highest risk period for
pertussis for infants is in the first six months
of life before the primary series of immuni-
sations is completed.

P ertussis (whooping cough) is character-

A recent viewpoint in NZM]J® showed that
immunisation coverage and timeliness are
important, but that maternal vaccination
was also key to protect very young infants
from pertussis as the New Zealand immu-
nisation rate approaches the World Health
Organisation (WHO) and New Zealand
government target of 95%. Recent literature
has shown pertussis vaccination during late
pregnancy can provide antibody trans-
ferred across the placenta, and this passive
immunity confers protection to the infant
during their first months of life.* Such an
approach was introduced in 2011 in certain
New Zealand regions in response to the
recent pertussis epidemic as an emergency
measure. The initiative was subsequently
incorporated into the New Zealand immu-
nisation schedule in 2013 with the maternal
dose of tetanus, diphtheria and acellular
pertussis (Tdap - Boostrix®, GSK) vaccine at
28-38 weeks gestation.

The actual rate of uptake for maternal
vaccination is unknown, with estimates
as low as 13%.5 The data are not yet
captured on the National Immunisation

Register (NIR) and estimates based on GP
vaccine claims to the Ministry of Health are
considered unreliable.

We have carried out a preliminary
analysis of the vaccine histories of pertussis
cases aged less than 20 weeks notified to
Auckland Regional Public Health Service
(ARPHS). Twenty weeks corresponds to
the period of increasing de novo immunity
from the primary series of immunisations.¢
ARPHS receives and investigates all direct
laboratory, GP and hospital notifications for
pertussis cases within the greater Auckland
region across all three metropolitan district
health boards (DHBs).

Since 1 April 2015, if the case was aged less
than 20 weeks, then contact is made with
the mother to determine if Tdap had been
given during later stages of pregnancy, and
whether this was offered or discussed by the
lead maternity carer (LMC). Maternal vacci-
nation of Tdap is confirmed by contact with
the mother’s general practice. If the mother
was not offered Tdap, the LMC is then
contacted to discuss any barriers to vacci-
nation. Information and links to printable
patient pamphlets are also provided.

For the 12 months from 1 April 2015 to
31 March 2016, there have been 18 labo-
ratory confirmed pertussis cases aged less
than 20 weeks reported in the Auckland
region. The histogram for the age at proven
pertussis diagnosis (notification) for the 18
cases is demonstrated in Figure 1, showing
the majority of cases between three and 12
weeks of age.
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Of the 18 cases:

«  Fifteen mothers (83.3%) did not receive the maternal vaccine during pregnancy

. Seven mothers (38.9%) were not offered maternal vaccine by their LMC

«  Three mothers (16.7%) were offered vaccine by their LMC, and the mother chose not to have Tdap

+  Five mothers (27.8%) reported being offered Tdap in the antenatal period, but the maternal vac-
cine was not given due to recall systems failure

«  Three mothers (16.7%) had Tdap in the third trimester, and all three cases under 20 weeks of
age also received their six-week pertussis containing vaccine (Diptheria-Tetanus-Pertussis-Po-
lio-Hepatitis B-Haemophilus influenzae type B-Infanrix-Hexa®, GSK). This group represents true
maternal vaccine failure.

«  Twelve cases under 20 weeks of age (66.7%) had their six-week pertussis containing vaccine (one
given at eight weeks) indicating that the first dose of the primary vaccine series for these children
was insufficient to protect against disease

. Four cases were premature (22.2%), with two born at 32 weeks and one each born at 33 and 35
weeks respectively

. One case (5.6%) was unimmunised

. Five cases (27.8%) were too young to receive primary immunisations before six weeks.

These results demonstrate maternal those at most risk of serious infection with a
vaccination is not given in the vast majority =~ proven intervention. The reason for the low
of pertussis cases (83.3%) under 20 weeks uptake in Auckland is uncertain, but likely
of age in Auckland. The high percentage represents a suboptimal system of delivery
(38.9%) of women who report not being of vaccine to pregnant women. Vaccine
offered the vaccination is also demon- delivery for infants and children is primarily
strated, and suggests the need for health co-ordinated in general practice from six
professional education. The maternal weeks post-partum. The maternal dose of
vaccination strategy has been shown to be vaccine is required at a time when pregnant
safe in overseas’ and local studies.® Vaccine women are redirected into maternity care
effectiveness at preventing newborn and are potentially less engaged with their
infants from pertussis has been estimated general practice. The recall systems in

at 91-93%.° Any interference of the de novo general practice are well tested and could
immune response by maternally transferred  encourage maternal vaccination in the

antibody to the infant primary series is third trimester. This could also be audited
being closely examined.!? to estimate maternal vaccine uptake. While
The low maternal vaccine uptake in there is already funding for administration
Auckland is concerning because this of the maternal vaccination, uptake is low
represents a missed opportunity to protect for uncertain reasons, but may simply

Figure 1: A histogram showing the age of the infant (in weeks) at time of confirmed pertussis notification.
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be due to practitioner unawareness of
immunisation schedule changes and their
importance. Lack of patient awareness of the
vaccine and the absence of a clear recom-
mendation were cited as important reasons

for women choosing not to be vaccinated in
a recent Christchurch study.!! These results
suggest a strong need to promote the effec-
tiveness of the maternal vaccine to would-be
parents, LMCs and general practitioners.

Competing interests:

Nil.
Acknowledgements:

The authors would like to thank the medical, nursing and administrative staff at ARPHS
involved with pertussis notification investigation.

Author information:

Gary Reynolds, General Practitioner, Auckland Regional Public Health, ADHB, Auckland;
Nicola Grant, Public Health Nurse, Auckland Regional Public Health, ADHB, Auckland;
Simon Thornley, Epidemiologist, Auckland; Michael Hale, Medical Officer of Health, Auck-
land Regional Public Health, ADHB, Auckland.

Corresponding author:

Gary Reynolds, ARPHS, Auckland District Health Board, Auckland.

garyr@adhb.govt.nz
URL:
http://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2017/vol-130-no-1449-
27-january-2017/7146
REFERENCES:
1. Clark TA. Changing Edwards K, Baker CJ. 9. Dabrera G, Amirthalingam

Pertussis Epidemiology:
Everything Old is New
Again. ] Infect Dis. (2014)
209 (7):978-981.

2. Mortality and morbidity
of pertussis in children
and young people in New
Zealand Special report
2002-14 Child and Youth
Mortality Review Commit-
tee, Te Ro- pu- Arotake
Auau Mate o te Hunga
Tamariki, Taiohi. 2015.
Mortality and morbidity
of pertussis in children
and young people in New
Zealand: Special report
2002-14. Wellington:
Child and Youth Mortality
Review Committee.

3. Nowlan M, Turner N,
Kiedrzynski T, Murfitt
D, Sawicki N. Pertussis
control strategies: A
consistent approach for
New Zealand. Synopsis of
Ministry of Health Work-
shop, April 2015. NZ Med
J;2016: 129 (1433) 78-85.

4. Healy CM, Munoz FM,
Rench MA, Halasa NB,

Prevalence of Pertussis
Antibodies in Maternal
Delivery, Cord, and Infant
Serum J Infect Dis

2004; 190:335-40.

Pertussis immunisation in
pregnancy: Best Practice
Journal Issue 60:34-37.

Radke S, Petousis-Harris
H, Watson D, Gentles D,

Turner N. Age-specific 10.

effectiveness following
each dose of acellular
pertussis vaccine among
infants and children in
New Zealand. Vaccine.
2016 in press.

Donegan K, King B, Bryan P.
Safety of pertussis vacci-
nation in pregnant women
in UK: observational study
BM]J 2014; 349:g4219 doi:
10.1136/bmj.g4219.

Petousis-Harris H, Walls

T, Watson D, Paynter J,
Graham P, Turner N. Safety
of Tdap vaccine in pregnant
women: an observational
study BMJ Open 2016;
6:€010911.doi: 10.1136/
bmjopen-2015-010911.

11.

G, Andrews N, Campbell H,
Ribeiro S, Kara E, Fry NK,
Ramsay M. A Case-Control
Study to Estimate the
Effectiveness of Maternal
Pertussis Vaccination in
Protecting Newborn Infants
in England and Wales,
2012-2013. Clin Infect Dis.
(2015) 60 (3):333-337.

Polewicz M, Gracia A,
Buchanan R, Strom S, Halp-
erin SA, Potter AA, Babiuk
LA, Gerdts V. Influence of
maternal antibodies on
active pertussis toxoid
immunization of neonatal
mice and piglets. Vaccine.
2011 Oct 13; 29(44):7718-26.

Hill L. 2015. Factors
Influencing Women’s
Decisions about Having

the Pertussis Containing
Vaccine during Pregnancy
[Masters of Health Science].
Christchurch, New Zealand:
University of Otago.

“NZMA

New Zealand Medical Association
Te Havora mb ng i Katoa

71

NZM]J 27 January 2017, Vol 130 No 1449
© NZMA

ISSN 1175-8716
www.nzma.org.nz/journal



