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Welcome to the latest issue of Paediatric Vaccines Research Review.

This issue includes a special focus on COVID-19 vaccines, covering their accelerated development process,
the question of whether patients who have already recovered from COVID-19 should receive 1 or 2 doses,
strategies to address COVID-19 vaccine hesitancy, how to correct COVID-19 vaccine misinformation, efficacy
data from a nationwide COVID-19 vaccination programme in Israel, and the impact of the COVID-19 pandemic on
routine immunisations in Senegal. Also in this issue, 2 studies from Belgium and France suggest that ‘serotype
replacement’ may be eroding benefits seen with PCVs against IPD, and we report a comprehensive review of
seroconversion after receipt of MMR vaccines. Professor Peter McIntyre (University of Otago) has kindly provided
comments for 5 studies in this issue.
We hope you find the issue informative and look forward to any feedback you may have.
Kind regards,
Associate Professor Helen Petousis-Harris
helenpetousisharris@researchreview.co.nz

Analysis of the COVID-19 vaccine development process:
An exploratory study of accelerating factors and innovative
environments
Authors: Defendi HGT et al.
Summary: This article evaluated factors enabling the accelerated development of COVID-19 vaccines.
Breakthroughs in the field of biotechnology and molecular biology were found to promote the rapid development
of new COVID-19 vaccines, as well as advances in R&D strategies in consonance with regulatory agencies.
Comment (HPH): Pfizer’s SARS-Cov-2 mRNA vaccine is way past experimental – here is why. The COVID-19
vaccines that have received authorisation for use are no longer experimental. They are fully fledged vaccines
that have been assessed in clinical trials involving tens of thousands of people each. The Pfizer trials that
supported authorisation included over 40,000 volunteers and there are other RNA vaccines in the game too
such as those from Moderna and Curevac. Comparing this with other recently licenced vaccines, Gardasil®
had 20,000–30,000, and the new Shingrix® had 29,000. As of writing, over 360 million doses of COVID-19
vaccines had been administered worldwide, that is a lot of people that have received a vaccine before you
or me. This is more than the 270 million doses of HPV vaccine given globally and over half the number of
yellow fever which has seen 600 million doses since the 1930s. The idea that the vaccine being rolled out in
NZ right now might be experimental needs to be extinguished. This paper highlights the many changes that
have enabled the phenomenally fast response to the COVID-19 pandemic. The technology was already there,
begging for funding. The processes for assessing vaccines for efficacy and safety were already there, they
just needed executing without the fear of financial ruin. COVID-19 vaccines are probably the most closely
scrutinised vaccines that have ever been developed and as we roll out the first generation, we start turning
out attention to the next generation.
Reference: J Pharm Innov 2021; published online Feb 2
Abstract

Independent commentary provided by Associate Professor
Helen Petousis-Harris
Helen is an Associate Professor in the Department of General Practice and Primary Health
Care at the University of Auckland and the Director of the Vaccine Datalink and Research
Group. She has a PhD in Vaccinology and is particularly interested in factors associated with
vaccine safety and reactogenicity, and the performance and safety of vaccines. Helen has a blog primarily
devoted to vaccines and vaccination where she often discusses vaccine myths and matters of current interest
in vaccinology. She is the Chair of the WHO Global Advisory Committee on Vaccine Safety (GACVS).
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Robust spike antibody responses and
increased reactogenicity in seropositive
individuals after a single dose of SARSCoV-2 mRNA vaccine
Authors: Krammer F et al.
Summary: This short report discussed whether individuals who have already
had COVID-19 should receive 1 or 2 doses of the currently authorised mRNA
vaccines. The antibody response to the first vaccine dose in individuals with preexisting immunity has been found to be as good if not better than that seen after
the second dose in naïve individuals. Also, reactogenicity is significantly higher
in individuals who have recovered from COVID-19. Giving these individuals only
1 dose of vaccine would not negatively impact their antibody titres, and would
free up urgently needed vaccine doses.
Comment (HPH): If you have already had COVID-19 you should still get a
dose of vaccine – here is why. People who have had COVID-19 appear to
be generally resistant to subsequent infection indicating that the immunity
generated offers at least some protection, although for how long we do
not yet know. Of course, a very reasonable question is if you have already
had the disease is vaccination really necessary? The immune response
to SARS-Cov-2 differs quite profoundly between individuals, in many the
response is actually quite deranged! This is one of the reasons we see
so much pathology in some folks and what is behind many of the serious
cases. In contrast to natural infection, the response to vaccination is much
more consistent between individuals and likely better. In this study, people
previously recovered from COVID and people who had not been infected were
vaccinated. While the people previously infected had pre-existing antibodies,
the levels shot up magnificently after a single dose of vaccine but little more
after a second dose. However, the people who had had COVID previously also
experienced more immune-related reactions such as injection site pain, fever
and headache. The data suggest a significant benefit to getting a COVID jab
after having the disease, and these data indicate 1 dose of mRNA vaccine
is enough, particularly in light of the additional reactogenicity in this group.
Reference: medRxiv 2021.01.29.21250653
Abstract

Evidence-based strategies for clinical
organizations to address COVID-19 vaccine
hesitancy
Authors: Finney Rutten LJ et al.
Summary: Vaccine hesitancy threatens to undermine the success of COVID-19
vaccination programmes. Recent survey research that evaluated public attitudes in
the US towards the COVID-19 vaccine found substantial vaccine hesitancy. This review
discussed evidence-based strategies for addressing COVID-19 vaccine hesitancy and
improving population adoption of COVID-19 vaccination.
Comment (HPH): Prior to the COVID-19 pandemic, vaccine coverage in NZ
infants had been declining. This was due to a combination of factors, generally
stemming from the erosion of public health over a number of years. Maintaining
vaccine coverage can only happen if all the balls remain in the air, a combination of
appropriately resourced services and communications. The end of the first decade of
the 21st century brought an explosion in social media, changing the way we interact
with information and creating new challenges for vaccine communication. The end of
the second decade has brought the polarisation of politics but also the normalisation
of alternative facts and misinformation. Research has demonstrated that online antivaccine groups have a greater, faster reach than ‘pro’ vaccine/science groups and
are able to recruit fence-sitters, or vaccine hesitant people into the proverbial fold
and take them down the rabbit hole of conspiracy at a greater rate. The solutions
lie both at the policy and the community level. Within the immunisation delivery
sector the evidence-based strategies are laid out in this article: Organisation-level
interventions – standing orders, audit and feedback, reminders and recalls, prompt
point of care; Interpersonal level interventions – clinical recommendations, strong
recommendations, presumptive announcement style language; Individual-level
interventions – train and educate clinicians and develop patient education materials
(these frame messages of gain, offer novel information about the diseases, appeal
to altruism and pro-social behaviour and use effective approaches to counter
misinformation). We need to focus on all of these facets like never before if we are to
retrieve our declining immunisation coverage and successfully vaccinate most of our
team of 5 million against COVID-19.
Reference: Mayo Clin Proc 2021;96(3):699-707
Abstract
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Correcting COVID-19 vaccine misinformation
Authors: Hotez P et al.
Summary: This report from members of the Lancet Commission on COVID-19 Vaccines and Therapeutics Task
Force provided a brief ‘primer’ to assist healthcare providers in correcting a growing body of misinformation about
COVID-19 vaccines.
Comment (HPH): Due to available modern technology, collaboration, and funding, COVID-19 vaccines have
been developed and authorised within 1 year. In the past, vaccines have generally taken many years to go
from the lab to the doctor’s office in part because vaccine development is very expensive and usually left to
the pharmaceutical industry. This has led some people to think that COVID vaccines have been rushed with
important assessments like safety overlooked. In fact, there was already a lot of hard work done that prepared
us for the fast development of COVID-19 vaccines, the technology was already available. Once the genetic
code of the virus was posted it was only a matter of weeks before the first vaccines were ready to be tested in
humans. While the human trials received all the funding they needed, the regulatory agencies beefed up their
capacity and started their processes immediately instead of waiting until the end of all the studies. The result
is several effective and very safe COVID-19 vaccines which are a testimony to human scientific endeavour,
cooperation, and collaboration.
Reference: EClinicalMedicine 2021;33:100780
Abstract

BNT162b2 mRNA COVID-19 vaccine in a nationwide mass
vaccination setting
Authors: Dagan N et al.
Summary: This study analysed data from Israel to evaluate the effectiveness of the BNT162b2 mRNA vaccine
against COVID-19. 596,618 individuals who were newly vaccinated against COVID-19 between December 20,
2020, and February 1, 2021, were matched 1:1 to unvaccinated controls according to demographic and clinical
characteristics. Estimated vaccine effectiveness at days 14–20 after the first dose and at ≥7 days after the second
dose was 46% and 92%, respectively, for documented COVID-19 infection, 57% and 94% for symptomatic
COVID-19, 74% and 87% for COVID-related hospitalisation, and 62% and 92% for severe disease. The estimated
vaccine effectiveness for preventing COVID-related mortality was 72% at days 14–20 after the first dose.
Comment (HPH): Vaccine efficacy and vaccine effectiveness are two related but slightly different things.
Vaccine efficacy is how much the vaccine protects vaccinated people from disease when compared to
unvaccinated people in a clinical trial setting. Vaccine effectiveness, on the other hand, is how much the
vaccine protects in the real world, in everyone. A vaccine with an efficacy of 80% can ultimately be 100%
effective if the disease is eliminated. One of the factors that enables better control or even elimination of an
infectious disease is the ability of the vaccine to prevent transmission as well as disease. This is not something
you can really assess in a clinical trial. For this we need the real world. With respect to COVID-19 vaccines,
laboratory evidence suggested it was likely that they would reduce transmission because the immunity
seemed to prevent the virus getting colonised in the upper respiratory tract. Israel has produced the first
evidence that the Pfizer vaccine will prevent transmission and therefore provide community immunity.
Reference: N Engl J Med 2021; published online Feb 24
Abstract
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Impact of COVID19 on routine
immunization
Authors: Sow A et al.
Summary: The first case of COVID-19 in Senegal
was identified on 2 March 2020 and a few weeks
later the country declared a state of emergency,
limiting the mobility of its population. This study
evaluated the impact of the state of emergency on
routine newborn and infant vaccinations in Senegal,
using data from the vaccination unit of the Abass
NDAO hospital centre. The number of vaccine doses
administered at birth (BCG, poliomyelitis), at 6 weeks
and 10 weeks (pentavalent, pneumococcal, rotavirus
and polio vaccine), and at 14 weeks and 9 months
(measles, rubella and yellow fever) in March to August
were compared for the years 2018, 2019 and 2020.
The number of doses administered for tuberculosis
and polio vaccines at birth in March 2020 was not
impacted by the COVID-19 state of emergency.
However, there was a marked decrease in the number
of doses administered for 6-, 10- and 14-week
vaccines during the period April to August 2020.
Comment (PM): Disruption to delivery of routine
childhood immunisation, especially in low- and
middle-income countries such as Senegal, has
been a significant concern in the context of
COVID because the same workers who deliver
these programmes are often the ones pulled
away for various COVID-associated activities.
Given that especially low-income countries
have young populations much less likely to
develop severe illness from COVID and are in
many situations unable to effectively implement
physical distancing and other measures routinely
recommended in high-income countries, there is
a very real possibility that any gains made from
workforce input into COVID-related work could
be negated or even overwhelmed by harms
arising from the number of unimmunised or
partially immunised children accumulating over
time. NZ has been fortunate in having a short
hard lockdown period and consequent minimal
disruption to routine immunisation programmes
but with the COVID vaccine rollout this year, and
the massive efforts required to deliver it, this
will be a bigger challenge – with delivery of the
influenza programme the first one.
Reference: World J Vaccines 2021;11(1):1-6
Abstract

a RESEARCH REVIEW™ publication
3

Paediatric Vaccines
RESEARCH REVIEW

™

COVID-19 and infant
hospitalizations for seasonal
respiratory virus infections,
New Zealand, 2020
Authors: Trenholme A et al.
Summary: NZ entered a national lockdown in
March 2020 to prevent the spread of COVID-19.
This study from Kidz First Hospital at Middlemore
examined the impact of this lockdown on infant
hospitalisations for seasonal respiratory virus
infections. In children aged <2 years, there were
between 1486 and 2046 annual admissions during
the period 2015–2019, with seasonal peaks in
July and August, and with a peak in testing rates
during the 2019 measles epidemic. This dropped
to 159 admissions in 2020. Notably, the incidence
of respiratory syncytial virus (RSV) dropped from
a range of 204–388 in prior years to only 2, and
influenza A and B dropped from a range of 22–182
to a single case.
Comment (PM): Enormous reductions
in respiratory viral infections including
influenza have been observed in the context
of lockdowns during 2020 across Southern
Hemisphere countries including South Africa,
Australia and NZ. This report from Kidz First
Hospital at Middlemore is remarkable because
both respiratory viruses and admissions for
respiratory illness have been closely monitored
by a research team for 5 years before 2020,
establishing a very well-defined baseline.
In 2020, there was an over 80% reduction in
hospitalisations for any lower respiratory tract
infection from around 1000 to 160. In 2019
there were almost 400 positive laboratory
tests for RSV and 180 for influenza compared
to 2 and 1, respectively, in 2020. This is a
truly remarkable outcome of communitywide measures reducing social contact and
increasing hand hygiene but probably greatly
magnified by the effective cessation of foreign
travel. What remains to be seen is what
happens once travel and other aspects of life
return to something approaching a pre-COVID
‘normal’ and whether these effects persist for a
period or go as suddenly as they came.
Reference: Emerg Infect Dis 2021;27(2):641-3
Abstract

Dynamic changes in paediatric invasive pneumococcal disease
after sequential switches of conjugate vaccine in Belgium
Authors: Desmet S et al.
Summary: This retrospective observational study analysed changes in the incidence of IPD and serotype
distribution in Belgian children after sequential use of 3 different PCVs in childhood vaccination programmes
between 2007 and 2018. Paediatric IPD incidence and serotype distribution were analysed in periods during
which PCV7 (2009–10), PCV13 (2013–14), both PCV13 and PCV10 (2015–16), and PCV10 (2017–18) were
used. A decrease in PCV7 serotype IPD was observed during the PCV7 period, and total paediatric IPD incidence
declined significantly during the PCV13 period. The lowest mean in paediatric IPD incidence was achieved during
the PCV13–PCV10 period, but the incidence increased again during the PCV10 period. This increase was mainly
due to a significant rise in serotype 19A IPD.
Comment (PM): The two PCVs currently available are the 10-valent PCV – conjugated to protein D from
Haemophilus influenzae (Synflorix®, GSK) and the 13-valent PCV (with additional serotypes 3, 6A and 19A)
conjugated to CRM197 diphtheria toxin (Prevnar 13®, Pfizer). You might assume 3 extra serotypes must be
better, but there are long-running arguments about how much better. There are doubts about PCV serotype 3
protection and there is good cross-protection against serotype 6A from serotype 6B. This leaves 1 serotype
(19A) which emerged as an important replacement serotype post use of PCV7. The 19F in Prevnar 7® looked
like it should provide cross-protection against 19A on laboratory assays but in clinical practice provided none.
However, it was argued that the different formulation of 19F in Synflorix® did provide cross-protection and
there is clinical evidence supporting some cross-protection. This, together with big decreases in IPD post PCV
led to the view that any advantage of PCV13 over PCV10 is now too small to justify a cost premium. So, a few
countries made the switch – NZ is one of very few along with Belgium to do a ‘double switch’ from PCV10
to PCV13 and back to PCV10. That means that this paper from Belgium, giving IPD data in children from
2017 and 2018 after their switch in 2016, could give an indication of what to expect in NZ after the switch
here in July 2017. The findings from Belgium are a little worrying – 19A, the key serotype with doubts for
PCV10, had an almost 6 times higher incidence in under 2s in 2018 (12.5 per 100,000) than 2016 (2.2 per
100,000), was the most common serotype causing meningitis, and was usually penicillin resistant. However,
steady as she goes in NZ, with the last reports from ESR showing 6 cases of 19A in under 2s for 2016
(pre switch) and 1 for 2018 (post switch) and a change to the PCV10 schedule in October 2020 with the
third dose moving to 12 months and no fourth dose, except for children with significant underlying diseases
who continue to receive PCV13.
Reference: Lancet Infect Dis 2021;21(1):127-36
Abstract
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Invasive pneumococcal disease incidence in children
and adults in France during the pneumococcal conjugate
vaccine era
Authors: Ouldali N et al.
Summary: This analysis of data from a prospective surveillance study in France evaluated the effect of PCVs on
IPD incidence. A total of 75,903 patients with IPD between 2001 and 2017 were included in the analysis. Before
PCV7 implementation, the estimated monthly incidence of IPD was 0.78 cases per 100,000 people. Introduction
of PCV13 in 2010 led to a significant decrease in the incidence of IPD, declining to an estimated monthly
incidence of 0.52 cases per 100,000 by December 2014. From January 2015, the incidence rebounded to reach
an estimated monthly incidence of 0.73 cases per 100,000 by December 2017. In children younger than 2 years,
the estimated monthly incidence increased from 0.93 cases per 100,000 in December 2014 to 1.73 cases per
100,000 by December 2017. In adults aged ≥65 years, corresponding rates were 1.54 cases per 100,000 and
2.08 cases per 100,000. The main non-PCV13 serotypes involved in the increase were 24F in young children
and 12F, 22F, 9N, and 8 in adults aged ≥65 years.
Comment (PM): This report from France of trends in IPD across the whole age spectrum adds to data from
surveillance systems for IPD covering large populations in the UK and selected US states on the extent to
which ‘serotype replacement’ (non-vaccine types replacing vaccine types) is eroding benefits from reductions
in IPD (and by extension pneumococcal pneumonia without IPD) as the duration of use of 13-valent PVC
extends. The French surveillance is not as comprehensive as the UK or US reports, as it relies on a network of
hospital laboratories which capture around 70% of total cases compared to over 90% in the UK and US, and
lacks other clinical data and has serotyping data from only 30% of the adult cases. France and the UK both
use the 2+1 schedule where 2 doses are given to infants and a third dose at 12 months of age, whereas the
US (and until recently NZ) have used 3 doses in infants (3+1). One of the as yet unexplained puzzles is why the
experience in France of increases in non-vaccine serotypes across all age-groups was different from the UK,
where there were larger increases in the over 65 year age-group but not in younger people, or the US where
no substantial serotype replacement has been observed in any age-group. You do not have to be an aficionado
of cultural practices to know that social mixing is different in France to the UK, and that may be part of the
story. Much more puzzling is why the US, where you might think there are more people experiencing adverse
living conditions than either France or the UK, has seen no such trends. If it was in some way related to
sticking with the 3+1 schedule then that would certainly be a point in its favour – we just don’t know. Antibody
levels against serotype 3, which is the hardest nut to crack among PCV13 serotypes, are higher post a 3+1
schedule and serotype 3 is one of the largest causes of IPD especially in adults in the post PCV13 era and also
in the US. As the French authors point out, the ever-widening spectrum of pneumococcal serotypes causing
disease (and remember there are now over 90 described in total) has significant implications for which ones
are in ‘new generation’ PCVs, and also for whether the conjugate strategy with ever increasing numbers of
serotypes will work or if new, more ‘universal’ approaches to pneumococcal vaccines are now needed.
Reference: Lancet Infect Dis 2021;21(1):137-47
Abstract
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Independent commentary provided by Professor Peter McIntyre

Immunogenicity and
persistence of trivalent
measles, mumps, and rubella
vaccines
Authors: Schenk J et al.
Summary: This systematic review and metaanalysis evaluated seroconversion and waning rates
for the measles, mumps, and rubella components
of MMR vaccines. A search of PubMed (including
MEDLINE), Web of Science, and Embase identified
62 randomised controlled trials, cohort studies, or
longitudinal studies that reported the immunogenicity
and persistence of MMR vaccines. Estimated overall
seroconversion rates were 96.0% for measles,
93.3% for mumps when excluding the Rubini strain,
91.1% for mumps when including the Rubini strain,
and 98.3% for rubella. Estimated overall annual
waning rates were 0.009 for measles, 0.024 for
mumps, and 0.012 for rubella.
Comment (PM): This is the most comprehensive
review of seroconversion post receipt of MMR
vaccines ever done. It finds 62 papers looking
at initial seroconversion in infants but only
10 which follow subjects to look at waning of
antibody levels, only 4 of them after 2 doses
of MMR. Initial seroconversion rates were
high and highest for rubella (98%), followed
by measles (96%) with mumps lowest but still
93%. Seroconversion to measles after the
second MMR dose was the same as the first,
implying that 99.8% have seroconverted post
MMR2. The comprehensiveness of this study
is impressive and waning is of special interest
for the NZ situation. In the ESR summary of
the 2019 measles outbreak with 2185 cases,
121 (12%) of 1013 cases aged 10–29 years
had received 2 MMR doses. This study estimated
that 35 years after the second dose 30% of
people will have lost their antibodies to measles
(95% CI 14–46%). What we don’t yet know is
how many of them would become infected and
potentially transmit if they came into contact
with measles but we do have plenty of welldocumented cases of this happening, especially
among fully immunised health care workers.
Reference: Lancet Infect Dis 2021;21(2):286-95
Abstract
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