Paediatric Vaccines
RESEARCH REVIEW

™

Issue 47 – 2021

Making Education Easy

In this issue:
Paediatric vaccination during
the COVID-19 pandemic
The path to new paediatric
vaccines against pertussis

Welcome to the latest issue of Paediatric Vaccines Research Review.

The content of this issue reflects the vast quantity of COVID vaccine studies that are currently being undertaken globally.
We present reassuring evidence of the effectiveness of current COVID vaccines against the SARS-CoV-2 Delta variant, the
efficacy of COVID vaccines in adolescents, and immune responses to COVID vaccination in breastfeeding women. However,
we also report a dramatic reduction in routine vaccine coverage across all milestone ages in young children in the US –
a chilling reminder to not lose sight of our regular infant immunisation programme during the crazy times of COVID.
We hope you find the issue informative and look forward to any feedback you may have.
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Authors: Ackerson BK et al.
Summary: This US study evaluated the impact of the COVID-19 pandemic on routine vaccination coverage in children.
Vaccine uptake and vaccination coverage for recommended vaccines at milestone ages were assessed in children aged
0–18 years in Southern California in January to August 2020 compared with the same period in 2019. Differences in
pre-pandemic (January to March), stay-at-home (April to May), and reopening (June to August) periods were compared.
Vaccine uptake declined markedly in all children during the pandemic period in 2020 compared with 2019, but recovered
in children aged 0–23 months. Among older children aged 2–18 years, measles-containing vaccine uptake recovered,
although total vaccine uptake remained lower. Vaccination coverage declined and remained reduced for most milestone
age cohorts ≤24 months during the pandemic period, and was lower in older children during the reopening period in
2020 compared with 2019.
Comment (NT): COVID impact warning! The US is a highly resourced rich country with a lot of attention paid to
childhood vaccination uptake. Reporting a dramatic reduction across all milestone ages in young children is a chilling
finding. An important further finding in this study for NZ to note is that when lockdown measures eased up there
was improvement in uptake for the younger children (likely due to significant increased effort from the health sector
to reach the infants), but much less improvement for the older children over 2 years (probably less effort going into
chasing up the older children). NZ has also seen a drop off in coverage across the childhood programme since our last
lockdown and a continuing drop off this year. Our health services and communities are busy, tired and distracted with
the large COVID vaccination programme. Big warning bells here – we must not lose sight of our regular immunisation
programme in our COVID-busyness. How can we stretch our already stretched services more to stop this drop off
in our childhood coverage? This is even more worrying internationally. We are already hearing reports of very large
drop offs in immunisation coverage across many countries, particularly those with considerably less resourcing than
the US, scared communities and overwhelmed health services. The impact of COVID is going to be way beyond just
COVID itself – I can guarantee we are going to see an international rise in measles which will be devastating to many
communities and is entirely preventable!
Reference: Pediatrics 2021;148(1):e2020047092
Abstract

Independent commentary provided by Professor Nikki Turner
Nikki is an academic General Practitioner. She currently lives in Wellington and works as an honorary
Professor for the University of Auckland in the Department of General Practice and Primary Care,
and part-time as a General Practitioner in Wellington. Her roles include Director of Immunisation
Advisory Centre (IMAC) at the University of Auckland. She is a member of several advisory groups
to the Ministry of Health, PHARMAC, and government, around the national immunisation and COVID-19 vaccination
programmes. For full bio CLICK HERE.

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. For full bio CLICK HERE.
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The path to new pediatric vaccines
against pertussis
Authors: Locht C
Summary: The widespread use of whole-cell and acellular vaccines has
substantially reduced the incidence of pertussis. However, to effectively
control pertussis, novel vaccines are needed that protect against disease
and prevent Bordetella pertussis infection and transmission. Several
approaches have been contemplated, including alternative routes of
administration (e.g. nasal immunisation), improvement of acellular
vaccines by adding more antigens and T-cell-promoting adjuvants, and
the development of novel vaccines (e.g. outer membrane vesicles and live
attenuated vaccines). Of these approaches, only a live attenuated vaccine
is in clinical development. This review discussed the current pertussis
problem, strategies to resolve it, the value of animal models, and novel
vaccine approaches.
Comment (NT): COVID is not the only respiratory pathogen game in
town. Pertussis remains the hardest vaccine-preventable disease to
control in NZ. It is a highly contagious respiratory pathogen, second only
to measles, and remains a worldwide killer of young children. Current
vaccines do not have longevity of action and are minimally effective
against carriage. Traditional whole cell vaccines that are more effective
than the newer acellular vaccines are not popular due to being more
reactogenic. More effective new vaccines are urgently needed both to
prevent disease and transmission; this will require mucosal immunity to
prevent nasal colonisation which is not what current vaccines offer. This
is a very nice overview of approaches considering both the challenges
and the potential for future more-effective pertussis vaccines. There is a
way to go with novel vaccines still in the animal testing phase or phase
1 trials. I feel hugely frustrated that the world could get its ### together
in less than a year to create outstanding effective COVID vaccines but
after years of awareness of the problem, diseases like pertussis remain
poor cousins. We have the science and the technological know-how
to crack this one ... but the political interest to lead to the funding and
focus is still nowhere to be seen.
Reference: Vaccines 2021;9(3):228
Abstract

Social distancing, lockdown and the wide use of
mask; A magic solution or a double-edged sword
for respiratory viruses epidemiology?
Authors: Sanz-Muñoz I et al.
Summary: Social distancing, lockdowns and widespread use of masks have largely prevented the
spread of SARS-CoV-2 and other respiratory viruses such as respiratory syncytial virus (RSV) or
influenza. However, the absence of circulation of certain pathogens can lead to a decrease in herd
immunity against them, leading to an increase in more serious, longer-lasting epidemics. To alleviate
the collateral effects that may occur as a result of decreased circulation of influenza and RSV, mass
vaccination campaigns need to be undertaken, particularly in children.
Comment (NT): The world is suddenly pitchforked into a natural experiment with respiratory
viruses, breaking the traditional patterns. Around the world there has been a dramatic reduction in
flu and RSV cases recorded linked to the increased physical barriers created with lockdowns and
other social distancing mechanisms alongside dramatically curtailed international travel. Last year
after the lockdown, NZ had no flu at all circulating in the community and minimal cases of RSV.
However, since this time Australia has seen unseasonal RSV. After opening its borders to Australia,
NZ has followed with a severe RSV outbreak that we are only just coming through. To date we have
no flu in NZ this year and with our tight borders it may well stay that way through this winter season
… but what will come next? It is known historically that after more mild flu seasons the following
seasons are often (but not always) more severe. Will a build-up of more susceptibles lead to a
more severe season next year? I believe we need to be prepared for this. It is interesting that these
social distancing effects have less impact on some hardier ‘cold’ viruses such as rhinovirus and
adenoviruses. Clearly not all respiratory viruses act the same and as the authors point out, ‘immunity
against viral respiratory infections is poorly understood’. We need to watch closely and be prepared;
we do not know enough about the pattern of respiratory illnesses to know what to expect next.
Reference: Vaccines 2021;9(6):595
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.

RACP MyCPD Program participants can claim one credit per hour
(maximum of 60 credits per year) for reading and evaluating Research Reviews.
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Immune response to vaccination against
COVID-19 in breastfeeding health workers

Effectiveness of COVID-19 vaccines against the
B.1.617.2 (Delta) variant

Authors: Jakuszko K et al.

Authors: Lopez Bernal J et al.

Summary: This study in Poland evaluated the immune response to COVID-19 vaccination
in breastfeeding women. Maternal serum and breast milk samples were collected from
32 breastfeeding women on days 8, 22, 29, and 43 after the first dose of the PfizerBioNTech COVID-19 vaccine (given intramuscularly in 2 doses 21 days apart), and
28 breastfeeding women who were not vaccinated against COVID-19 (controls). Immune
response was assessed by the presence of anti-SARS-CoV-2 immunoglobulin (Ig)G and
IgA. Breast milk IgG levels were detectable and highly correlated to serum IgG levels. The
highest concentrations of serum and breast milk antibodies were measured on day 29
(7 days after the second dose).

Summary: This UK study investigated the effectiveness of the BNT162b2 (Pfizer-BioNTech)
and ChAdOx1 nCoV-19 (Oxford/AstraZeneca) vaccines against the Delta variant of SARSCoV-2. Effectiveness after 1 dose of either vaccine was lower in people with the Delta
variant than in those with the Alpha variant (30.7% vs 48.7%); the results were similar
for both vaccines. With BNT162b2, vaccine effectiveness after 2 doses was 93.7% and
88.0% in people with the Alpha and Delta variants, respectively. With ChAdOx1 nCoV-19,
vaccine effectiveness after 2 doses was 74.5% and 67.0% in people with the Alpha and
Delta variants, respectively.

Comment (NT): This is a useful extra bit of information for those who need a bit more
confidence around supporting vaccination of pregnant and breastfeeding women. It is
excellent news to be able to say that vaccinated women do have antibodies that will
pass on to the infant which are expected to offer good passive protection to the infant
if they are exposed to COVID. This is what we would expect, as it is also seen with
pregnancy vaccination against tetanus, pertussis, diphtheria and flu. And we know how
effective pregnancy vaccination is against these diseases. One useful extra message
from this study is that vaccine-induced COVID immunity is significantly higher than
natural disease. Pregnancy vaccination is the way to go.
Reference: Vaccines 2021;9(6):663
Abstract

Behavioral nudges increase COVID-19
vaccinations
Authors: Dai H et al.
Summary: This report described 2 sequential randomised controlled trials to test
the impact of behavioural interventions on COVID-19 vaccine uptake. Text-based
vaccine reminders were delivered to patients of a health care system 1 day (first trial;
n=93,354) and 8 days (second trial; n=67,092) after they received notification of vaccine
eligibility. The first reminder boosted appointments and vaccination rates by 6.07 and
3.57 percentage points, respectively, and the second reminder increased appointments
and vaccination rates by 1.65 and 1.06 percentage points, respectively. There was no
evidence that combining the first reminder with an information intervention addressing
vaccine hesitancy heightened its effect.
Comment (NT): I cannot imagine a Research Review these days without at least some
focus on COVID vaccines. It seems very clear now that our biggest current challenge
is to obtain high immunisation coverage of 2 doses across the NZ population as soon
as possible. The higher we can get the better chance we have of managing to control
the spread of COVID once we start opening up our borders next year – as we know the
COVID Delta strain will come once we start to ease up even slightly on border control.
Internationally many countries even with high rates of disease are struggling with
getting high coverage, particularly for younger people so any useful tips and advice on
improving coverage rates are definitely most needed. Bottom line for this one – it is no
surprise that personal reminders are highly effective, with text-based being the most
obvious delivery mechanism and excellent value for money. My hairdresser has known
this for years, and reminder texts have been a huge contributor to improving childhood
immunisation rates. Important subtleties on the style of the approach – the first text
was the most effective as it made people feel ownership with the vaccine being made
available to them personally. We need to build these simple and effective approaches
in now. There is a great deal hanging on our ability to get high and equitable coverage.
Reference: Nature 2021; published online Aug 2
Abstract
Independent Content: The selection of articles and writing of summaries and commentary in this
publication is completely independent of the advertisers/sponsors and their products.
Privacy Policy: Research Review will record your email details on a secure database and will not
release them to anyone without your prior approval. Research Review and you have the right to
inspect, update or delete your details at any time.
Disclaimer: This publication is not intended as a replacement for regular medical education but to
assist in the process. The reviews are a summarised interpretation of the published study and reflect
the opinion of the writer rather than those of the research group or scientific journal. It is suggested
readers review the full trial data before forming a final conclusion on its merits.
Research Review publications are intended for New Zealand health professionals.
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Reference: N Engl J Med 2021;385:585-94
Abstract

Effectiveness of the BNT162b2 COVID-19
vaccine against the B.1.1.7 and B.1.351 variants
Authors: Abu-Raddad LJ et al.
Summary: This Letter to the Editor discussed the experience of Qatar with the BNT162b2
(Pfizer-BioNTech) COVID-19 vaccine. Data on vaccinations, polymerase-chain-reaction
(PCR) testing, and clinical characteristics were extracted from national, federated
COVID-19 databases. The BNT162b2 vaccine was effective against infection and disease
when the B.1.1.7 (Alpha) and B.1.351 (Beta) variants were predominant within the country.
Estimated vaccine effectiveness was 89.5% against infection with the Alpha variant
(at least 14 days after the second dose), and 75.0% against infection with the Beta variant.
The reduced protection against infection with the Beta variant did not translate into poor
protection against the most severe complications of infection (hospitalisation and death).
Reference: N Engl J Med 2021;385(2):187-9
Abstract
Comment (HPH): The SARS-CoV-2 Delta variant is more infectious than the other
variants currently in circulation. It is now dominating the pandemic. As a comparison,
the variant at ground zero in Wuhan had a basic reproductive number of around 2–3
which is more than the average influenza, whereas Delta is a whopping 5–9 which
puts it in the range of chicken pox (highly infectious). There is also some evidence
that it may affect younger people more than the other variants. A critical question now
is how well do the current COVID-19 vaccines protect against the super infectious
Delta variant? The answer is, thankfully, really well. Phew! There is a reduction in
vaccine performance, but it does depend on what you are measuring. A SINGLE dose
of Pfizer provides around 30% protection against symptomatic infection and around
77% protection against severe disease. TWO doses are around 88% effective against
symptomatic infection and over 97% effective against severe, critical, or fatal disease.
Data from France indicate around 76% effectiveness against PCR-detected infection
which supports an important role in community (herd) immunity. Vaccinated people
appear infectious for a shorter period than unvaccinated people. The Janssen vaccine
looks around 81% protective against severe disease. Some key messages here for
when Delta comes calling are that a single dose of Pfizer keeps most people out of
hospital and 2 doses keeps nearly everyone out of hospital. Vaccinated people spread
less Delta than unvaccinated people. Get vaccinated.
How long will protective immunity against COVID-19 last? The answer to this question
depends on several factors, some we have better data for than others. First, if variants
capable of evading existing immunity arise then obviously we will not be as well
protected. However, that is more about a changing pathogen rather than our immunity.
Second, if our antibodies decline enough, that may result in growing susceptibility.
Thirdly, the quality of our immune memory; and fourthly, the vaccine schedule. While
Israel is seeing more breakthrough cases than it did earlier in the pandemic, the Delta
variant has also been circulating so one might expect this. In the US, as of early August
there have been 7101 hospitalisations among 164 million fully vaccinated people.
In other words, 99.5% of hospitalisations have been in unvaccinated people so the
vaccine is holding well.

This Research Review has been endorsed by The Royal New Zealand College of General
Practitioners (RNZCGP) and has been approved for up to 1 CME credit for the General
Practice Educational Programme (GPEP) and Continuing Professional Development (CPD)
purposes. You can record your CME credits in your RNZCGP Dashboard
Time spent reading this publication has been approved for CNE by The College of
Nurses Aotearoa (NZ) for RNs and NPs. For more information on how to claim CNE
hours please CLICK HERE.
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Safety, immunogenicity, and efficacy of the
BNT162b2 COVID-19 vaccine in adolescents
Authors: Frenck Jr RW et al., for the C4591001 Clinical Trial Group
Summary: This study investigated the safety and efficacy of the BNT162b2 (PfizerBioNTech) COVID-19 vaccine in adolescents. 2260 adolescents aged 12–15 years
were randomised 1:1 to receive 2 injections of 30μg BNT162b2 or placebo, 21 days
apart. BNT162b2 had a favourable safety and side-effect profile, with mainly transient
reactogenicity (injection-site pain, fatigue, and headache). There were no vaccine-related
serious adverse events. The geometric mean ratio of SARS-CoV-2 50% neutralising titres
after the second dose in adolescents relative to a group aged 16–25 years was 1.76
(indicating a greater response in the younger cohort). Observed vaccine efficacy was
100%.
Comment (HPH): There has been ongoing debate about the role of children in
the pandemic and the impact on them. Early on it seemed that not only did they
rarely become seriously ill, but they did not appear to transmit much infection
either. Because of this they have been largely neglected in the pandemic narrative.
It does appear that the emergence of Delta has changed this somewhat and we
also now know that children are quite efficient transmitters of the virus. Fortunately,
the trial results are in for the 12- to 15-year age group and the vaccine performs
as you might expect, better immunogenicity and no cases in the vaccinated group.
Systemic reactions were common although rarely severe, and no safety signals were
detected in the trials. The results for children aged 5–11 years are due at the end
of September, and for those aged 6 months to 4 years shortly after. This means that
the vaccine could be used in younger children before the end of the year. As children
are clearly part of the chain of transmission and serious cases can still arise it is
encouraging that they may soon be able to be vaccinated too.
Reference: N Engl J Med 2021;385(3):239-50
Abstract

Effects of fact-checking social media vaccine
misinformation on attitudes toward vaccines
Authors: Zhang J et al.
Summary: This study examined the impact of fact-checking vaccine misinformation
on attitudes toward vaccines. 1198 participants were randomised to 1 of 6 groups:
misinformation control; fact-checking label conditions attributed to algorithms, news
media, health institutions, or research universities; or fact-checking organisations.
Differences in vaccine attitudes between the fact-checking label and control conditions
were analysed. Fact-checking labels attached to misinformation posts made vaccine
attitudes more positive compared to the misinformation control condition (p=0.003);
conspiracy ideation moderated the effect of the labels on vaccine attitudes. Labels
attributed to universities and health institutions resulted in more positive attitudes than
other sources due to perceived expertise.
Comment (HPH): Vaccines are under the largest and most coordinated attack in
their two-century history. We all know that disinformation and misinformation on
social media can turn people off vaccines and over the last 18 months this has
escalated to a point that threatens our ability to control a pandemic. Fact checking
and the labelling of misinformation is an important component in the fight to improve
vaccine confidence and attitudes. It is also a relatively simple component. I am just
doing a correction and debunk now for a fact-checking agency and wondering if the
effort makes any difference. According to numerous studies including this one the
effort is very much worth it. While only just published, this study was conducted preCOVID so is relevant for routine vaccines. It is heartening to see from this study that
the source of the fact-checking labels is important to people and that universities and
health institutions are seen as more reliable than an average social media user. Even
for people with a high level of conspiracy ideation there was some positive influence.
Correcting misinformation can be done in a number of ways and it is audience
specific. At this stage what we really need is the translation of this knowledge into
tools and actions that are used by health authorities and those that can support
frontline providers.
Reference: Prev Med 2021;145:106408
Abstract

Impact of meningococcal B (4CMenB) vaccine
on pharyngeal Neisseria meningitidis carriage
density and persistence in adolescents
Authors: McMillan M et al.
Summary: This cluster randomised study in South Australia determined the impact of
the meningococcal B (4CMenB) vaccine on N. meningitidis carriage density in students
aged 15–18 years. From 2017, senior schools were randomised to receive the vaccine in
2017 (intervention) or 2018 (control). Among 913 students with N. meningitidis carriage
12 months after randomisation, mean carriage density did not differ significantly between
the vaccinated and unvaccinated groups. Higher N. meningitidis carriage density at
baseline was associated with an increased likelihood of persistent carriage at 12 months.
However, students with baseline carriage who were vaccinated had decreased persistence
of N. meningitidis carriage at 12 months than unvaccinated students (31% vs 43%; odds
ratio, 0.60, 95% CI 0.40–0.90; p=0.01).
Reference: Clin Infect Dis 2021;73(1):e99-106
Abstract

Impact of meningococcal B vaccine
on invasive meningococcal disease in
adolescents
Authors: McMillan M et al.
Summary: This cluster randomised study in South Australia determined the impact of
the meningococcal B (4CMenB) vaccine on invasive meningococcal disease in students
aged 15–18 years. From 2017, senior schools were randomised to receive the vaccine
in 2017 (intervention) or 2018 (control). Approximately 30,522 students received at least
1 dose of 4CMenB. Historically, the number of serogroup B invasive meningococcal
disease (IMD) cases in adolescents aged 16–19 years increased by a mean 10% per year
from 2003 to 2016. In this study, serogroup B IMD cases reduced to 5 in 2017–2018 and
1 in 2018–2019 (less than the 9.9 expected). This translated to an overall 71% reduction
in the number of serogroup B IMD cases (p=0.02). None of the vaccinated adolescents
developed serogroup B IMD.
Reference: Clin Infect Dis 2021;73(1):e233-7
Abstract
Comment (HPH): Most meningococcal disease in NZ is caused by Group B and
this has generally been the case for many years. However, while recommended for
all infants, young children, adolescents and young adults, meningococcal vaccines
are not on our schedule. A quadrivalent vaccine (A,C,W,Y) is funded for some special
groups. Of course, the quadrivalent vaccine does not cover Group B, the most common
serotype in NZ. In contrast, a recommended schedule includes both the Group B
vaccine and the quadrivalent vaccine to provide wide cover. The protection afforded
by these vaccines lasts years but not decades so, if given in infancy, boosters would
be required in early adolescence to maintain protection. This is unaffordable for many
people, particularly those families at highest risk. This work from Australia shows the
impact of using the Group B vaccine Bexsero® on reducing serogroup B disease in
the adolescent age-group, with no cases in vaccinated people (a very nice effect).
Bexsero® is also effective against other groups, particularly W, which is also a problem
in NZ. However, it did not reduce the carriage of the bacteria which means getting rid
of the Group B organism is unlikely with this vaccine. It is important to inform patients
that 2 different vaccines are required to prevent most meningococcal disease. But if
choosing only one, the Group B vaccine will cover more (most) of the serogroups in NZ.
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