What causes pneumonia in children who

have had their jabs?
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Emergency department physicians and
paediatricians frequently have to decide
how best to manage community-acquired
pneumonia (CAP). For a febrile child who
has increased respiratory effort, oxygen
requirement and a chest X-ray (CXR)
consistent with lobar pneumonia, the deci-
sion to commence antibiotic therapy is
straightforward. However, other patients
may present more of a dilemma. What
about children with respiratory symptoms
but only a low-grade (<38°C) fever? Or
children whose respiratory symptoms are
sufficient to require admission, but whose
CXR is equivocal? Current British
Thoracic Society (BTS) guidelines state all
children with a clinical diagnosis of CAP
should be given antibiotics." However,
with increasing concern about antimicro-
bial resistance, consideration needs to be
given to the likelihood of a bacterial cause.

The BTS guidelines also suggest that
microbiological diagnosis, which could
separate out viral and bacterial causes,
should only be attempted in children with
severe CAP needing paediatric intensive
care, but not those with milder disease.’
However, these guidelines are 7 years old,
and were based on studies that predate
the inclusion of pneumococcal conjugate
vaccines (PCV13, Pfizer) into many immu-
nisation regimens. Similarly, multiplex
polymerase chain reaction (PCR) was not
as widely or as relatively cheaply available.

In this issue of Thorax, Bhuiyan et al
assess the extent to which viruses and
bacteria contribute to childhood CAP in
Perth, Western Australia, where pneumo-
coccal vaccination rates are over 90% and
influenza vaccine is provided for preschool
children over 6 months and high-risk older
children.” ® In a case—control study, they
recruited 230 children aged <18 years
presenting to hospital with CAP concur-
rently with 230 healthy controls identified
from outpatient and immunisation clinics.
Nasopharyngeal swabs from both groups
were tested for multiple viruses and
bacteria. Crude ORs and multiple logistic
regression were used to calculate relative
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frequency of detection and adjusted OR,
respectively, for each respiratory pathogen
for cases and controls.

Their finding that almost half childhood
CAP in this population was attributable to
respiratory viruses support other recent
studies reporting an underestimation of
viral causes of CAP by Rhedin et al* and
Jain et al’ in Sweden and USA, respec-
tively. Similar recognition of the role of
respiratory viruses in both pneumonia and
sepsis in low-income and middle-income
countries is also coming from the Bill &
Melinda Gates Foundation funded Pneu-
monia Etiology Research for Child Health
(PERCH)® 7 and Aetiology of Neonatal
Infection in South Asia (ANISA)® studies.
In the present study, the authors show
that respiratory syncytial virus (RSV)
and human metapneumovirus (hMPV)
were associated with ~20%and ~10% of
CAP cases, respectively. They also show
that rates of CAP were higher in those
attending day care and in those who had
significant comorbidities. To many paedi-
atricians, these results will come as no
surprise. However, it is noteworthy that
the contribution of RSV and hMPV is not
limited to infancy with these two viruses
being the major cause of CAP in preschool
children, particularly those between 1 and
3 years. This is important to know given
the plethora of new RSV antivirals’ ! and
potential vaccines'> coming through the
therapeutic pipeline.

While these data suggest pathogenic
roles for RSV and hMPV in CAP when
detected in the upper respiratory tract, the
same cannot be said for rhinovirus (RV). It
is known that RV infection with different
strains is common in early life and that
RV RNA rarely persists beyond 30 days
after RV infection.” In this study, RV was
detected more frequently than any other
virus, but was as frequently detected in
cases and controls. Further, speciation data
showed similar RV A, B and C frequen-
cies in both groups. In children attending
hospital with respiratory symptoms, RV is
commonly detected either with or without
other pathogens by multiplex PCR in
nasopharyngeal samples. These findings
might make paediatricians less likely to
attribute these symptoms and associated
signs to RV in such cases.

These RV data contrast with those from
children with acute wheeze and asthma in
whom RV-A and C are a common cause
of exacerbations.' * Should we take from
this that RV causes asthma exacerbations
but not CAP? Possibly, but with the caveat
that our understanding of the role of RV
in childhood respiratory disease is still
evolving.'® In asthmatics, mutations in
host genes are associated with enhanced
RV-C binding and increased progeny
yields." It is possible that other, as yet
unknown mutations predispose some
individuals to RV lower respiratory tract
symptoms or possibly secondary bacterial
infection.

Over the last two decades, successful
vaccination programmes against Strepto-
coccus pneumoniae (SP) and Haemoph-
ilus influenzae (Hib) have decreased the
mortality and incidence of bacterial CAP
in the high-income countries.”® In this
Perth cohort, bacteria were detected in the
upper airways of 72% of cases and 80%
controls but only Mycoplasma pneumo-
niae was associated with CAP in children
of all ages. SP and Hib were found in over
25% of all samples and were as frequently
found in samples from cases and controls.
SP was found more frequently in cases of
CAP in infancy but the number of cases and
controls was small. Again, what do these
results really mean? They confirm that SP
and Hib are commonly found as commen-
sals in the upper airways of healthy chil-
dren. Perhaps more importantly, they
show that nasopharyngeal sampling is
likely to add little to our understanding of
bacterial pneumonia aetiology in children.
However, as the authors rightly mention,
the lack of evidence of a contribution by
bacteria to CAP in this population does not
discount a potential role. This might be as
a secondary bacterial infection or it could
be as a contemporaneous coinfection with
both virus and bacteria. It is interesting to
note that 45% of cases had both viruses
and bacteria detected compared with 24%
of controls. It would have been interesting
to know whether certain virus-bacteria
combinations such as RSV and SP or Hib
were more frequently found in cases.

Within this and other epidemiological
studies, the diagnosis of CAP was made
on radiographic findings and acute respi-
ratory symptoms=fever. In many centres,
a proportion of these children, such as
those with non-specific CXR changes or
respiratory symptoms without fever, may
not have been labelled as having CAP. The
broad diagnostic criteria employed here
mean that some (especially the younger
ones) conceivably could have had bron-
chiolitis or other viral induced symptoms
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for which a CAP diagnosis, and therefore,
antibiotics would not normally be consid-
ered. This epidemiological study does not
contain sufficient clinical information
with which to examine this in more detail.
Similarly, although some information is
given about invasive pleural infections,
there is no information about the relation-
ship between pathogen, disease severity or
outcomes, particularly whether children
received antibiotic therapy based on their
diagnosis of CAP.

Increasingly, in high-income countries,
paediatricians are managing vaccinated
children with respiratory disease with
multiplex PCR results indicating a virus or
bacterium is present in the upper airways.
This study helps by confirming that RSV
and hMPV are likely causes of CAP, partic-
ularly in younger children. The resonant
questions for doctors include how certain
can they be that a pathogen detected in the
upper airway, even if it is RSV or hMPYV, is
causing lower airway disease, and should
this knowledge direct treatment?

Correction notice This article has been corrected
since it was published Online First. The article title
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