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Welcome to the latest issue of Paediatric Vaccines Research Review.

In this issue, the results of an Australian survey suggest that parents are susceptible to vaccine messaging from
political and medical leaders, a Canadian study reports that most patients with a history of mild or moderate AEFI can
be safely re-immunised, and interesting local research compares VPD-associated hospitalisations among migrant and
non-migrant children in NZ. We also report the impressive impact of PCV on rates of pneumococcal disease in Māori
and Pacific children in NZ, a Dutch cohort study finds that PCV postpones the onset and reduces the risk of a first
acute otitis media episode, and a US study highlights the indirect impact of infant rotavirus vaccination. In the absence
of Helen Petousis-Harris this month, Dr Emma Best (Starship Children’s Hospital) has kindly provided comments for
four studies of her choice.
We hope you find these and the other selected studies interesting and look forward to any feedback you may have.
Kind regards,
Associate Professor Nikki Turner		
nikkiturner@researchreview.co.nz

Influence of political and medical leaders on parental
perception of vaccination
Authors: Zhang E et al.
Summary: This cross-sectional survey in Australia investigated the impact of vaccine-related media messages from
political and medical leaders on parental perceptions of vaccination. Data were collected via a web-based questionnaire
for 411 parents with at least one child aged <5 years. Parental attitudes towards childhood immunisation were
assessed before and after viewing vaccine-related messages from political and medical leaders (Donald Trump, Pauline
Hanson, and Michael Gannon). Parents were classified as having ‘susceptible’ or ‘fixed’ (positive or negative) views
towards vaccination based on a series of questions. 23.8% of parents were found to have fixed views (21.7% were
pro-vaccination and 2.2% were anti-vaccination). The remaining 76.2% of parents had susceptible views towards
vaccination. These parents were more likely than fixed-view parents to report a change in their willingness to vaccinate
after watching vaccine-related messages, irrespective of whether the messages were positive or negative. Susceptible
parents were also more likely than fixed-view parents to report increased vaccine hesitancy after viewing negative
vaccine messages.
Comment (NT): More research highlighting the influence of public figures and social media, and the effect on all
of us, not just those who are anti-vaccination. While in many ways it is a good thing that we are not rigidly fixed
in our decision-making, I think we probably all need to be a bit more honest about how most of us are swayed by
messages from high-profile public figures, either positively or negatively. The recent dialogue over the potential
influence of the strong opinions of Israel Folau, the high profile rugby player, has highlighted this issue. So how can
this knowledge help us? Firstly recognising the power of persuasion from public figures and social media platforms
is important, including influence on parents who are supportive of immunisation – public figure dissonance can still
generate fear and anxieties around confidence and decision-making. In our consultations with families, let’s not
take assent for granted. And finally, acknowledge the influences on ourselves – our emotions guide our decisions
way more than we often wish to acknowledge. I know there is one prominent international politician that when
he speaks I never believe a word he says, and would be disinclined to believe anything he says, even if there was
veracity in it!
Reference: BMJ Open 2019;9(3):e025866
Abstract
New Zealand Research Review subscribers can claim CPD/CME points for time spent reading our reviews from a
wide range of local medical and nursing colleges. Find out more on our CPD page.
Independent commentary provided by Associate Professor Nikki Turner.
Nikki is an academic General Practitioner. She works as an Associate Professor for the University of Auckland
and part-time as a General Practitioner in Wellington. Nikki’s academic interests are in primary health care,
preventive child health and immunisation. Amongst other roles, she is a member of the WHO Strategic
Advisory Group of Experts (SAGE) committee on immunisation. For full bio CLICK HERE.
Independent commentary provided by Dr Emma Best.
Dr Emma Best is a Senior Lecturer at the Department of Paediatrics, University of Auckland, and a Specialist
Paediatrician in Infectious Diseases at Starship Children’s Hospital. Her research interests include vaccinepreventable diseases, respiratory infections in children and appropriate antibiotic paediatric prescribing.
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Rate of recurrence of adverse events
following immunization: results of 19 years
of surveillance in Quebec, Canada
Authors: Zafack J et al.
Summary: This Canadian study estimated the rate and severity of AEFI recurrences.
Data from the AEFI passive surveillance system in Quebec were analysed for
1350 patients who were re-immunised after an initial AEFI in 1998–2016.
59% of patients were aged ≤2 years. The AEFI recurred in 16% of patients, of
whom 18% rated the recurrence as more severe than the initial adverse event.
Large local reactions lasting ≥4 days had the highest recurrence rate (67%),
and hypotonic hyporesponsive episodes had the lowest recurrence rate (2%).
Allergic events recurred in 12% of patients, but none of the patients progressed to
anaphylaxis. None of the 33 patients with seizures after MMR with/without varicella
vaccine had a recurrence. Only 60% of patients with a previous serious AEFI were
re-immunised compared with 80% of patients with a non-serious AEFI.
Comment (NT): This is a fabulous resource study for a very common question.
Will I get this reaction again? Firstly, I would love to do this in NZ, follow up
after all severe or concerning AEFIs to see how the next vaccination event went.
I think it would be really supportive of families and also creates an excellent
database. Things that jump out for me … it is no surprise that the most common
recurrence is of large local reactions, occurring more than two-thirds of the time
in this study. This is obviously an issue with toxoid vaccines (pertussis, tetanus,
diphtheria-containing), and it is useful to be able to advise people what to expect
in future. It is worth remembering also that from the age of 4 years we can offer
the lower dose toxoid for future boosters (Tdap). This study has reassuring data
supporting an extremely low recurrence of hypotonic hyporesponsive episodes
(2%), and there is no crossover from non-anaphylactic allergic reactions to
developing anaphylaxis with the next dose. This is what we would expect with
non-anaphylactic reactions being non-immunoglobulin E mediated, but it is
reassuring to see this is really the case with real-life data. Also reassuring is
the lack of any recurrence following seizure events. Interesting to see the lower
incidence of recurrent AEFIs in infants under 2 years. Thanks to our Canadian
colleagues for this really excellent resource.
Reference: Pediatr Infect Dis J 2019;38(4):377-83
Abstract
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Influenza epidemiology, vaccine coverage and
vaccine effectiveness in children admitted to
sentinel Australian hospitals in 2017: results
from the PAEDS-FluCAN Collaboration
Authors: Blyth C et al.
Summary: This report described the findings of two surveillance programmes that
examined influenza epidemiology, vaccine coverage and vaccine effectiveness in children
aged ≤16 years who were admitted to 11 Australian hospitals with influenza in 2017.
A total of 1268 children who were hospitalised with influenza between April and October
2017 were included: 31.5% were aged <2 years, 8.3% were indigenous, and 45.1% had
comorbid conditions predisposing them to severe influenza. 34.1% of them had influenza
B, and the remainder had influenza A (47.2% had H1N1 and 52.8% had H3N2). The
median length of stay was 3 days, 14.5% were admitted to the intensive care unit (ICU),
and 15.9% were treated with oseltamivir. Four children died in hospital, although only
1 death was considered to be related to influenza. The vaccine effectiveness of inactivated
quadrivalent influenza vaccine for preventing hospitalised influenza was estimated to be
30.3%.
Comment (NT): The flu season is underway. I do not have a crystal ball but certainly
early signs in Australia, and local anecdotes with some very nasty hospitalised cases
are concerning this early in the season. I think we always underestimate both the
burden of flu in the community and its potential to be very severe for any individual.
The sobering message from this study is the amount of severe flu in young kids;
of note more than half of this cohort who ended up being hospitalised had no preexisting condition. Severe flu appears to be able to arise suddenly and unexpectedly.
Even scarier, over 10% ended up in ICU! Does the vaccine work? Well once again we
have the magic number of current flu vaccines being around 50% effective. This is
very similar to results from our NZ data and for adults. 50% effective doesn’t sound
that great but with a very frequent disease, this adds up to large numbers prevented.
Furthermore, other research suggests that vaccination is likely to be even more
effective against severe flu – stopping our kids ending up in ICU sounds like a good
plan to me! Bottom line messages from this paper: we need to give more vaccine to
more kids, but also think much harder about the use of antivirals to reduce severity.
Reference: Clin Infect Dis 2019;68(6):940-48
Abstract
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Combating vaccine hesitancy with
vaccine-preventable disease familiarization

Pneumococcal conjugate vaccines turning the
tide on inequity

Authors: Johnson D et al.

Authors: Petousis-Harris H et al.

Summary: This study evaluated the impact of a novel method for improving vaccine
hesitancy. 574 college students in an urban vaccine-hesitant area were randomly
assigned to interview a family or community member who had experienced a VPD or
an autoimmune disease (controls). Vaccination attitudes of the students were assessed
before and after the interviews. Vaccine-hesitant students who conducted a VPD
interview but received no extra vaccine educational materials were significantly more
likely to become pro-vaccination than those who conducted an autoimmune interview
and received no additional educational materials.

Summary: NZ introduced PCV7 in 2008, PCV10 in 2011, and PCV13 in 2014. This
retrospective cohort study evaluated the impact of the PCV vaccination programme
on cases of invasive pneumococcal disease (IPD), all-cause pneumonia, and otitis
media in NZ children according to ethnicity and social deprivation. 640 children
were hospitalised with IPD, 26,589 with all-cause pneumonia, and 44,545 with otitis
media between 2006 and 2015. IPD hospitalisations declined by 73% between 2005
and 2015 for children aged <6 years, whereas hospitalisation rates for all-cause
pneumonia and otitis media decreased by 8% and 25%, respectively. Māori and Pacific
children and those from areas of high social deprivation had the highest rates for all
diseases, but they also had the greatest improvements in disease rates over time.

Comment (NT): Can we offer more effective education approaches in the
younger years to reduce vaccine hesitancy? This study only has small numbers;
science students in late teens and early twenties so is fairly limited. However it
does support the body of science building in this area that an emotional, heartfelt
knowledge of what a VPD feels like (in this case strong themes of physical suffering
and limitations) makes a difference to our decision making. This backs up what is
already known: taking a focus on VPD appears to have a stronger effect than just
immunisation knowledge approaches alone which are often mostly focusing on
correcting flawed assumptions, myths and absence of risk. Makes sense to me – to
see and understand the disease touches us in a way statistics and evidence cannot.
It is difficult as we do better and better with VPD control for us all to get direct oneon-one experience of VPD and I suspect seeing videos of VPDs would not have as
powerful an effect as talking directly to people who have experienced them, but
realistically I cannot see how we can all have direct experience with VPD sufferers.
An important caution – we cannot lose the science that backs up the emotion here.
Storytelling still needs to walk alongside education in critical appraisal and a basic
knowledge of science, so we can align knowledge and understanding together.
Anti-vaccination stories of purported vaccine reactions are equally powerful tools.
Showing VPD stories in the absence of knowledge I believe could misfire into a titfor-tat fight for the heartstrings with storytelling.

Comment (EB): Invasive pneumococcal disease such as bacteraemic pneumonia
and meningitis are life-threatening illnesses in young children. Serious ear diseases
leading to hospitalisation such as mastoiditis or chronic serous otitis media
requiring surgery are important health care sequelae of pneumococcal ‘mucosal’
disease. This paper demonstrates a very important effect of PCV in decreasing
hospitalisations for a range of pneumococcal infections from invasive to mucosal
disease. Māori and Pacific infants and young children have experienced the highest
rates of pneumococcal disease in NZ; what is most impressive is the impact of PCV
to bring rates of disease down in these groups. It is an important observation that
use of an effective vaccine such as PCV can improve equity in health outcomes, but
it is an indictment that there is inequity at all.
Reference: Clin Infect Dis 2019;68(5):818-26
Abstract
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Reference: Vaccines 2019;7(2):39
Abstract

Vaccine-preventable disease-associated
hospitalisations among migrant and
non-migrant children in New Zealand
Authors: Charania N et al.
Summary: This retrospective cohort study examined VPD-associated hospitalisations
among migrant and non-migrant children in NZ. Three cohorts of children aged up
to 5 years old were compared: foreign-born children who migrated to NZ, children
born in NZ of recent migrant mothers, and children born in NZ without a recent
migrant background. VPD-related hospitalisation rates were higher among NZ-born
non-migrant children than NZ-born migrant and foreign-born children. In children
with migrant backgrounds, hospitalisation rates were higher among those of Pacific
ethnicity and those with refugee backgrounds.
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Comment (NT): It is nice to be able to profile our own NZ research. Not all migrants
are the same, and migrants come from very diverse backgrounds. It may initially
surprise readers to see than some migrant groups are less likely to be hospitalised
than NZ children, however this is likely to be the ‘healthy migrant effect’. NZ is in a
very fortunate position to welcome many migrants from high-income backgrounds
who are likely to have health status as good if not better than we have in NZ. Not all
migrants come from such fortunate backgrounds and it is a useful reminder from
this study of the poorer health outcomes for refugee children – a group that clearly
needs more support and attention. Recognising the often atrocious conditions
many of the children have come from, these outcomes are somewhat predictable,
but important to remember. Furthermore though, this study does also identify that
migrants from Pacific nations have higher rates of VPD – another priority group to
support with both good health care and effective vaccination strategies on arrival.
As these children do not come through our excellent refugee services they may
easily miss out on good NZ health services and timely vaccinations.
Reference: J Immigr Minor Health 2019; published online Apr 3
Abstract
www.researchreview.co.nz
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Does pneumococcal
conjugate vaccination
affect onset and risk of
first acute otitis media and
recurrences?
Authors: Fortanier A et al.
Summary: This primary care-based cohort study
evaluated the impact of PCV in infancy on onset and
risk of first acute otitis media (OM) and recurrences. The
primary care electronic health records of 18,237 Dutch
children born between 2004 and 2015 were analysed:
children were assigned to 3 groups according to receipt
of no-PCV, PCV7 and PCV10. Of the 18,237 newborns,
6967 (38%) had at least one acute OM episode up
to the age of 4 years (median age at first episode,
12 months). Time to first acute OM episode was longest
in the PCV10 group than in the PCV7 and no-PCV
groups; 30% of children in the respective groups had
experienced a first episode by 20, 17 and 15 months,
respectively. Compared with children in the no-PCV
group, those in the PCV10 group had a 21% lower risk
of experiencing a first acute OM episode, and those in
the PCV7 group had a 6% lower risk. Neither PCV7 nor
PCV10 reduced the risk of acute OM recurrences.
Comment (EB): This large observational study
shows that time to first acute OM episode is
lengthened by PCV. Early onset of episodes of OM
has been associated with a child being more likely
to have recurrent OM episodes and/or persistent
OM with effusion. These conditions are associated
with temporary hearing loss, higher healthcare
attendance for antibiotics and surgical procedures
(‘grommets’). Unfortunately although the age of first
OM was delayed by PCV in this study, PCV did not
appear to impact on number of recurrences of acute
OM overall by age 4 years for those who experienced
recurrent OM. These data didn’t explore the severity
of subsequent episodes and evaluated to age
4 years only; it would be interesting to know if
starting the cycle of repeat OM episodes at a later
age also changes the severity for these otitisprone children or likelihood of surgery. OM is a
complex multifactorial disease with interplay of
polymicrobial infection and environmental exposures
(breastfeeding, daycare attendance, smoke
exposure) which means evaluating the impact of PCV
is fraught. I think later onset of first OM is likely to be
part of the reason that other authors have observed
reduced antibiotic prescribing in young children
following PCV introduction; this effect may be in part
due to doctors using “watchful waiting” rather than
antibiotics for OM in an older aged infant/child.
Reference: Vaccine 2019;37(11):1528-32
Abstract
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Longer-term direct and indirect effects of infant rotavirus
vaccination across all ages in the United States in 2000–2013
Authors: Baker J et al.
Summary: This analysis of a large hospital discharge data set in the US determined the population-level impact of
infant rotavirus vaccination on rotavirus disease rates across all ages. Following rotavirus vaccine introduction in 2006,
rotavirus hospitalisations decreased across all age groups in the period up to 2013. The 0–4 year age-group had the
largest decline in rotavirus hospitalisations and those aged ≥60 years had the smallest decline.
Comment (EB): It is not a surprise to parents and health professionals that infants are the source of common
household infectious illness including rotavirus to older children and adults. This study shows the indirect effect
of rotavirus infant vaccination to decrease and change the pattern of infection on other age groups particularly
older children, adolescents and adults in the 6 years after rotavirus vaccination in the US. The disease pattern
shifted in all age groups to having peak incidence every two years (biennial) post vaccination rather than having
one large seasonal peak of rotavirus hospitalisation every year. This meant in one of the odd-years post-vaccine
the peak rate of rotavirus hospitalisation in older age group (>60 years) was actually higher than pre-vaccination
years. This was despite the overall hospitalisation rate from rotavirus gastroenteritis being less across all age
groups. Infant vaccination programmes and indirect effects are known to change the epidemiology of infection and
increase average age of infection in populations; further long term data will be interesting to look at whether this
is a true absolute increase in cases in older age groups. It is not usual to test for rotavirus in adult gastroenteritis
hospitalisations in NZ although broad pathogen polymerase chain reaction (PCR) panels on stool make this more
easily available now. The authors of this study also comment that stool testing for rotavirus and coding for rotavirus
hospitalisation may also be less well documented in US adults where this study is set. It would be interesting to
quantify disease in older populations here in the context of our infant programme, which has clearly reduced
hospitalisations from rotavirus disease in our young children.
Reference: Clin Infect Dis 2019;68(6):976-83
Abstract

Long-term antibody persistence against hepatitis B in
adolescents 14–15-years of age vaccinated with 4 doses of
hexavalent DTPa-HBV-IPV/Hib vaccine in infancy
Authors: Schwarz T et al.
Summary: This phase 4 open-label German study evaluated antibody persistence against HBV in adolescents
previously vaccinated with the hexavalent DTPa-HBV-IPV/Hib conjugate vaccine as part of the national newborn
immunisation programme. 302 adolescents aged 14–15 years who were primed in their first 2 years of life with
4 DTPa-HBV-IPV/Hib doses received 1 challenge dose of monovalent HBV vaccine. Blood samples taken before and
1 month after the challenge dose were used to determine antibody levels against hepatitis B surface antigen (HBs).
Before the challenge dose, 53.7% of participants had anti-HBs antibody concentrations ≥10 mIU/ml (seroprotection
cut-off) and 16.8% had anti-HBs antibody concentrations ≥100 mIU/ml. One month after the challenge dose, 93.3%
of adolescents had anti-HBs antibody concentrations ≥10 mIU/ml and 87.3% had concentrations ≥100 mIU/ml.
An anamnestic response was mounted in 92.5% of adolescents.
Comment (EB): This is a relevant study for NZ where although we have had universal infant HBV vaccine
since 1988, we have used the hexavalent HBV-containing vaccine since 2008. Germany has used hexavalent
HBV-containing vaccine (Infanrix-Hexa®) in their universal infant programme since 2000 and these researchers
evaluated antibody responses in a large group of teenagers at least 14 years after their 4-dose HBV course.
Although only 54% had sufficiently detectable Hep B antibody, 93% had excellent amnestic responses to a
single dose of Hep B vaccine. So the hexavalent-HBV combination vaccine also gives prolonged immune memory
response through to mid adolescence. It is clear that a proportion of vaccinated infants lose antibodies within
7–10 years but that long-term protection from clinical infection persists due to cellular memory immune response
from HBV. Although nearly 50% of these teens had insufficient detectable antibody, it is reassuring and important
to know that the vast majority were immune as they enter adolescence. This also confirms that there is a small
proportion of persistent sero non-responders (7%) who remained seronegative both after vaccination and after
the challenge dose. It is not clarified in this paper if there were any features of these young people that made
them at risk of being non-responders although the group tested were well and without chronic illness or immunesuppressant conditions. In practice, I quite often see young teenagers who are serologically negative to Hep B
and have received 3 doses of Hep B-containing vaccine as infants. The boost and test antibody strategy can be
useful clinically for those with possible immunological reasons for inadequate antibody although clearly for the vast
majority of well teens, immunity can be assumed.
Reference: Hum Vaccin Immunother 2019;15(1):235-41
Abstract
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