One striking finding is that, prior to the
start of the ‘roadmap’ out of lockdown,
the period with the highest percentage of
attendances was August 2020. Normally,
this period is the quietest for paediatric emergency department (PED) use.3
It is clear that attendances have been
impacted by periods of changing local
and national restrictions and the impact
that this has had on things such as the
community spread of other infectious
diseases.
For example, in Western Australia,
social distancing measures were relaxed
from late September 2020, during their
spring season. Clinicians there observed
increased respiratory syncytial virus
(RSV, the causative agent of bronchiolitis) activity in children following this.4
The case numbers continued to rise into
the end of the year, notably into Australia’s summer period, when RSV transmission is expected to be its lowest. They
also observed a greater number of cases
than median seasonal peaks from the
previous 7 years, as well as an increased
median patient age.
At the time of writing, many restrictions have been lifted, with a planned
date of 19 July 2021 for the final stage
of the roadmap when almost all current
restrictions in England will be removed,
much as they were in Australia during the
Global South’s summer. This presents
the question of whether we should be
preparing for increased non-COVID-19
respiratory virus transmission during the
summer of 2021. This has the potential
to increase morbidity in the paediatric
population and impose further strain
on health services, contributing to the
crowding in PEDs that was so common
prepandemic (although there is emerging
evidence that those attending now have
lower levels of acuity—using admission rates as a proxy—than those who
attended prepandemic). ‘Rebounding’ of
ED attendances has already begun across
the system.5 We would like to warn our
colleagues of the need to prepare for
high levels of demand for emergency
care for CYP over the coming months.
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Initial experience of the safety
and tolerability of the
BNT162b2 (Pfizer-Bio-N-Tech)
vaccine in extremely vulnerable
children aged 12–15 years
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Healthy children generally have a mild
illness with SARS-
COV-
2; however,
some comorbidities may predispose to
severe COVID-19 disease. Neurological
conditions were the predominant comorbidity of hospitalised children in the UK

with COVID-
19 (11%)1 and a larger
proportion (26%) of those with severe/
fatal disease.2 Children perceived to be at
highest risk of COVID-19 were shielded,
reducing risks of infection and therefore
underrepresented in the data.
Vaccination safety data for BNT162b2
(Pfizer-Bio-N-Tech) is now available from
healthy adolescents age 12 to 15 years.
Similar to adult studies, common side
effects were mild-moderate pain at injection site (86%), fatigue (66%), headache
(65%), and fever ≥38°C (20%).3
Although the side effects from adult
studies were mild, they were inversely
related to age, that is, younger participants (<55 years) had more side effects.4
The Joint Committee on Vaccination and Immunisation (JCVI) advised
that children aged 12 and over with
severe neurodisabilities who tend to get
recurrent respiratory infections who
may spend time in residential care be
offered vaccination.5 Children identified
by clinicians as meeting these ‘Green
Book’ criteria were offered the vaccination with informed medical consent
following discussion with the child’s
clinician.
Given the unknown side effects of
vaccination in this complex group, we
asked parents to record side effects to
inform the risk–benefit for subsequent
COVID-19 vaccinations for each child.
This was recorded in a diary followed up
with a telephone call.
The characteristics of the participants
are summarised in table 1.
The adverse reactions were all mild/
moderate except for one child with severe
fatigue and severe discomfort combined with
increased agitation until day 7 . One family
reported a change in seizure type becoming
clusters, which resolved by day 7. There
were eight events in six children after the
first dose which resolved in <72 hours: mild
rash, headache, diarrhoea, presumed sore
throat, neck pain, difficulty sleeping, low
blood sugars. After the second dose, eight
additional events occurred among five children: diarrhoea, vomiting, armpit swelling,
and blisters around the mouth (which were
not thought to be related to vaccination).
(figure 1)
Parental reporting of local reactogenicity
was less common than previously published
data where the person reporting was themselves vaccinated, which makes the data
difficult to compare. Paracetamol use with
the first dose was high and fever (temperature ≥38°C) was more common than in
adult studies (13% vs 4% in 16–55 years).
Other recorded adverse events all resolved
within a week.
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Table 1

Characteristics of participants (n=27)

Age at vaccination (years)

Vaccine setting

12

5

Community

13

6

Inpatient

14

8

 

15

8

 

Ethnicity
White

24
3

Gender
21

Male

16
11

Asian

3

Female

Black British/black dual ethnicity

3

 

Cerebral palsy (non-ambulant)
Metabolic/genetic conditions with associated neurodisability
Neurological bleed/infarct/tumour

4 (15%)
8 (30%)
12 (44%)
3 (11%)

Comorbidities
Epilepsy

13 (48%)

Supported ventilation

7 (26%)

Oxygen dependence (day/night, or both)

9 (33%)

Tracheostomy

3 (11%)

Cardiac impairment

10 (37%)

Scoliosis

11 (41%)

Gastrostomy/jejunostomy fed

15 (55%)

Immunodeficiency

3 (11%)

Medication
Anti-epileptics

13 (48%)

Anti-spasticity/dystonia medication

11 (41%)

Anti-reflux medication

13 (48%)

Prophylactic antibiotics

9 (33%)

Immunoglobulin replacement

1 (3%)

SMA, spinal muscular atrophy.

Numbers were small but these data are
especially important as they are representative of the children who are most likely to
benefit from vaccination, and parents and
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Underlying diagnoses
Congenital neuromuscular condition including muscular dystrophy/SMA

available safety data, did so because they (and
their clinicians) believed their children to be
at high risk from COVID-19. Indeed, many
had been shielding and felt that vaccination
would make a significant difference to their
lives.

clinicians may have concerns regarding an
increased risk of unexpected events. The
parents choosing to take up this vaccination,
at a time when it was off-licence with little
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Figure 1 Solicited local and systemic reactogenicity profile (n=26 for first (1st) dose, n=22 for
second (2nd) dose).
206

1 Swann OV, Holden KA, Turtle L, et al. Clinical
characteristics of children and young people admitted
to hospital with covid-19 in United Kingdom:
prospective multicentre observational cohort study. BMJ
2020;370:m3249.

Arch Dis Child February 2022 Vol 107 No 2

Arch Dis Child: first published as 10.1136/archdischild-2021-322655 on 26 August 2021. Downloaded from http://adc.bmj.com/ on December 4, 2022 by guest. Protected by copyright.

PostScript

2 Oualha M, Bendavid M, Berteloot L, et al. Severe and
fatal forms of COVID-19 in children. Arch Pediatr
2020;27:235–8.
3 Frenck RW, Klein NP, Kitchin N, et al. Safety,
immunogenicity, and efficacy of the BNT162b2
Covid-19 vaccine in adolescents. N Engl J Med
2021;385:239–50.
4 Polack FP, Thomas SJ, et al. Safety and efficacy of the
BNT162b2 mRNA Covid-19 vaccine. N Engl J Med
2020;383:2603–15.
5 Coronavirus (COVID-19) vaccination information for
public health professionals. Public Health England,
2021. Available: https://www.gov.uk/government/
publications/covid-19-the-green-book-chapter-14a
[Accessed 23 Jul 21].

Comparison of the pain
experienced with anterior nasal
swabs and nose and throat
swabs in children
The mainstay of COVID-
19 diagnosis
remains the nose and throat swab for
reverse transcriptase-PCR (RT-PCR).1
Comparison between nose and throat
swabs (NTS) and anterior nasal swabs
(ANS) has shown a reduction in the sensiPCR from 99% to approxtivity of RT-
imately 80%–90%.2 Novel methods of
molecular and antigen testing have also
explored the use of alternative respiratory
tract samples. An in-hospital pilot study
(NCT04629157) of an antigen-based test
aimed to compare the pain associated with
nose and throat swabs to that experienced
with anterior nasal swabs in children.
Children undergoing routine NTS for
SARS-CoV-2 were consented and underwent an ANS prior to NTS. Children
and their parents were asked to score the
pain experienced with each swab type on
a Likert scale of 0–10. Children used the
Wong-
Baker Faces Tool to aid this and
parents were advised that 0 was no pain
and 10 was the worst pain.
One hundred and seventeen children
and 159 parents of children with a mean
age of 7.7 years (SD 5.2 years) gave paired
scores for both swab types. Using linear
regression analysis we see that children
and parents report a significantly lower
pain score (p<0.0001) for ANS compared
reported pain scores
with NTS. Parent-
significantly reduced with increasing age
with both swab types (ANS: r2=−0.10,
NTS: r2=−0.08, p<0.001), and child-
reported pain scores for ANS reduced
significantly with age (r2=-0.02, p<0.02)
but did not reduce for NTS (r2=-0.005,
p=0.45).
Children undergo testing when symptomatic within the community, when
admitted to hospital as an acute or elective
Arch Dis Child February 2022 Vol 107 No 2

admission, and as screening in transplant wards and intensive care. Testing is
known to have a negative impact on children and can create aversive behaviours,
particularly in those requiring repeated
procedures.3
The prevalence of COVID-19 in hospitals is far lower in children compared with
adults,4 approximately that of community levels, and therefore the likelihood
of a positive test (the pretest probability)
is lower. Changes in the prevalence of
COVID-
19 alter the positive and negative predictive values of the test, with a
higher prevalence increasing the positive
predictive value and reducing the negative predictive value.5 Modelling the data
using a prevalence of 0.5% and a specificity of 99.7%, we see that a reduction in
sensitivity from 100% to 80% results in a
reduction in positive predictive value from
62.6% to 57.3% and a reduction in negative predictive value from 100% to 99.9%.
A prevalence of 2.0% using the same
parameters of sensitivity and specificity
shows a reduction in positive predictive
value from 87.2% to 84.5% and a reduction in negative predictive value from
100% to 99.6%.5 The minimal reduction
in positive and negative predictive values
of RT-PCR performed with ANS coupled
with significantly lower pain scores with
ANS means that we recommend that ANS
is considered for routine mode of testing
used for RT-PCR in children.
Rachel Harwood  ,1,2 Laura Rad,3
Beatriz Larru,4 Christopher Kelly,5
Simon Kenny,3,6 LAVA study team, On behalf of
the LAVA study team
1

Paediatric Surgery, Alder Hey Children’s NHS
Foundation Trust, Liverpool, UK
2
Institute of Molecular and Integrative Systems Biology,
University of Liverpool, Liverpool, UK
3
Clinical Research Division, Alder Hey Children’s NHS
Foundation Trust, Liverpool, UK
4
Department of Microbiology and Infectious Diseases,
Alder Hey Children’s Hospital Clinical Research Facility,
Liverpool, UK
5
Department of Paediatric Anaesthesia, Manchester
University NHS Foundation Trust, Manchester, UK
6
University of Liverpool, Liverpool, UK
Correspondence to Rachel Harwood, Paediatric
Surgery, Alder Hey Children’s NHS Foundation Trust,
Liverpool, UK; Rachel.Harwood@alderhey.nhs.uk
Twitter Rachel Harwood @RachelHarwood10
Acknowledgements The lateral flow devices were
donated by Public Health England, which is represented
in the steering group and has been involved in the
design and analysis of this study.
Collaborators LAVA study team: Ijeoma Okonkwo,
Shrouk Messahel, Russell Perkins, Nicholas Gent,
Hannah Williams, Thomas Finnie, Sanjay Patel, Elizabeth
Whittaker, Adam Finn, Emily Adams.
Contributors RH: study design, data collection, data
analysis, data interpretation, writing the manuscript.

LR, BL, CK: data collection, review of the manuscript.
SK: study design, data interpretation, review of
the manuscript. Study group: study design, data
interpretation, review of the manuscript.
Funding Funding for the study was given by NHS Test
and Trace, which has not been involved in the analysis
of the results.
Competing interests None declared.
Patient consent for publication Not required.
Ethics approval Approval for the study was given
by the Health Research Association with research and
ethics number 290989 and using the COPI notice as
issued by the secretary of state.
Provenance and peer review Not commissioned;
internally peer reviewed.

Open access This is an open access article
distributed in accordance with the Creative Commons
Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build
upon this work non-commercially, and license their
derivative works on different terms, provided the
original work is properly cited, appropriate credit is
given, any changes made indicated, and the use is
non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/.
© Author(s) (or their employer(s)) 2022. Re-use
permitted under CC BY-NC. No commercial re-use. See
rights and permissions. Published by BMJ.

To cite Harwood R, Rad L, Larru B, et al. Arch Dis Child
2022;107:207.
Accepted 9 July 2021
Published Online First 2 November 2021
Arch Dis Child 2022;107:207.
doi:10.1136/archdischild-2021-321708
ORCID iD
Rachel Harwood http://orcid.org/0000-0003-3440-
3142

REFERENCES

1	Gov.uk. COVID-19 home test: step by step guide (adults
and children), 2021. Available: https://www.gov.uk/
government/publications/testing-for-coronavirus-at-
home/covid-19-home-test-step-by-step-guide-adults-
and-children#test-a-child
2 Péré H, Podglajen I, Wack M, et al. Nasal swab sampling
for SARS-CoV-2: a convenient alternative in times
of nasopharyngeal swab shortage. J Clin Microbiol
2020;58. doi:10.1128/JCM.00721-20. [Epub ahead of
print: 26 05 2020].
3 Slifer KJ, Tucker CL, Dahlquist LM. Helping children and
caregivers cope with repeated invasive procedures:
how are we doing? J Clin Psychol Med Settings
2002;9:131–52.
4 Swann OV, Holden KA, Turtle L, et al. Clinical
characteristics of children and young people admitted
to hospital with covid-19 in United Kingdom:
prospective multicentre observational cohort study. BMJ
2020;370:m3249.
5 RCPCH. National guidance for the recovery of elective
surgery in children, 2021. Available: https://www.rcpch.
ac.uk/resources/national-guidance-recovery-elective-
surgery-children

207

Arch Dis Child: first published as 10.1136/archdischild-2021-322655 on 26 August 2021. Downloaded from http://adc.bmj.com/ on December 4, 2022 by guest. Protected by copyright.

PostScript

