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EDITORIAL

Changes  in  the  epidemiology  of infections  in  children.

Is there  an immune  debt? Only for respiratory viruses?

Cambios  en la  epidemiología  de  las  infecciones  en niños.  ¿Existe  la  deuda
inmunitaria?  ¿solo  para  los  virus  respiratorios?
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The  implementation  of  strict  public  health  measures  and
nonpharmacological  interventions  to prevent  the  transmis-
sion  of  SARS-CoV-2  is  considered  a success  and  practically
eliminated  all  infections  transmitted  through  the  respiratory
route  in  adults  and  children.  This  was  particularly  relevant  in
respiratory  syncytial  virus  (RSV)  and influenza,  which  com-
pletely  disappeared  in both  hemispheres  and resulted  in a
full  year  free  of  their  characteristic  winter  epidemics.

However,  this has  elicited  significant  concern  about the
possibility  of  experiencing  serious  and  larger  epidemics  in
the  near  future  on  account  of  what  is  known  as  ‘‘immunity
debt’’.  This  term  has been proposed  to  refer  to  the waning
immunity  or  infrequent  immunity  developed  in the popula-
tion  as  a  result  of  prolonged  periods  of low exposure  to a
given  pathogen,  leaving  a higher  proportion  of  the  popula-
tion  susceptible  to  infection.

In  the  case  of  RSV, soon  after  the pandemic  in 2021  it
became  evident  that an epidemic  was  emerging  outside  the
usual  season,  in  summer,  with  an incidence  that  exceeded
that  of  previous  years  by  up  to  5-fold  in countries  like  New
Zealand  or  Australia.1 In  Spain,  and  also  in  Europe,  hospi-
tals  overflowed  with  bronchiolitis  cases  caused  by  RSV  in
July  and  August  2021,  followed  by  an  atypical  winter  with
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a moderate  incidence  of infection,  which persisted  longer
than  usual.2 Other  infections,  such as  the  annual  epidemic
by  human  metapneumovirus,  shifted  to  the autumn---winter
of  2021---2022,  when it  typically  occurs  in spring,  and caused
severe  respiratory  infection  and pneumonia  in children  who
were  older  than usual,  around  2  years  of  age,  which  fre-
quently  required  hospitalization.3 The  lack  of circulation  of
the  virus  for  more  than  1 year  and  the  lack  of exposure  of
mothers  and infants  to  respiratory  infections  has  been  con-
sidered  a  key contributor  to  this  shift  and  to  its  emergent
virulence.

The  resurgence  of  RSV  off  season  poses  considerable  chal-
lenges  to  health  care  systems,  which  are already  strained
by  two  and  a half  years  of  pandemic.  Respiratory  syncytial
virus,  and  respiratory  viruses  in general,  must  be subject  to
epidemiological  surveillance  year-round,  as  out-of-season  or
unusually  virulent  epidemics  are not  only  likely  but  actually
happening,  for  instance  in the  autumn-winter  of  2022,  in
which  the  epidemic  season  was  early  by  more  than  1 month,
which  interfered  with  the  timely  administration  of recom-
mended  prophylaxis  in  at-risk  individuals.  Estimating  the
magnitude  of  these  changes  is  essential  for  public  health
decision-making  and  to  be  prepared  to  face epidemics  with
a  high  incidence  requiring  an increased  number  of paediatric
inpatient  and  intensive  care  beds.

2341-2879/© 2023 Asociación Española de Pediatŕıa. Published by  Elsevier España, S.L.U. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

https://doi.org/10.1016/j.anpede.2023.01.014
http://www.analesdepediatria.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.anpede.2023.01.014&domain=pdf
mailto:ccalvor@salud.madrid.org
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


C.  Calvo

But  the  question  is  of  even  greater  import  if we  analyse
other  respiratory  infections.  What has  happened  to  bacterial
infections?  The  prolonged  periods  of  low  exposure,  to  both
viruses  and  bacteria,  carry  a risk  of epidemics  that  increases
the  longer  social  isolation  and  distancing  measures  were
kept  in  place.  The  increase  in the susceptible  population,
the  decrease  in herd  immunity  and delayed  or  missed  vacci-
nation,  especially  for  vaccines  that  are not  included  in  the
routine  immunization  schedule  funded  by  the public health
system,  such as  those  against  rotavirus  or  meningococcal
B  disease,  can  result  in the resurgence  of  those  diseases.  In
fact,  in  2021  the  rotavirus  epidemic  of far  greater  magnitude
compared  to  the prepandemic  years.

There  are data  that  clearly  show  a  decrease  in  the
incidence  of  bacterial  infections  transmitted  through  the
respiratory  route4 in an  epidemiological  surveillance  study
conducted  in 26  countries  during  the  COVID-19  pandemic,
with  decreases  in invasive  infection  by  Streptococcus

pneumoniae,  Haemophilus  influenzae  and  Neisseria  menin-

gitidis,  while  the  incidence  of  infections  transmitted  by
other  routes,  for  instance  by  Streptococcus  agalactiae, did
not  change.  In December  2022,  the United  Kingdom  issued
an  alert  on  account  of  the  unusual  increase  in  infections  by
Streptococcus  pyogenes  observed  in  the preceding  months,
with  an  increase  in the  cases of tonsillitis  and  scarlet  fever,
which  increased  from  an average  186 cases  on  week  46  of
preceding  years  to  851 cases  on  week  46  of  2022.  At  the
same  time,  there  was  an  increase  of invasive  group  A strep-
tococcal  disease  (iGAS)  in children  aged  less  than  10  years,
with  an  incidence  of 2.3  cases per  100 000  children  aged 1---4
years  compared  to  an average  of 0.5  cases in prepandemic
seasons  (2017---2019)  and 1.1  cases  per  100  000  children
aged  5---9  years  compared  to  an average  of  0.3  in prepan-
demic  seasons  (2017---2019)  at the  same  time  of  the  year,
while  the  associated  mortality  seemed  to  increase  as  well
(https://www.gov.uk/government/news/ukhsa-update-on-
scarlet-fever-and-invasive-group-a-strep).  The  most impor-
tant  detected  severe  were  pneumonia,  sepsis  and  fulminant
septic  shock,  in addition  to  necrotising  fasciitis,  and  a
similar  increase  may  become  evident  in  other  European
countries,  and  was  being  investigated  at the time  of this
writing.  The  obvious  question  is  whether  immunity  debt
could  be  behind  this  increase  in  incidence,  especially  given
that the  strains  at play do not seem  to  be  different  from
those  documented  before  the  pandemic.

Although  this outbreak  is  particularly  striking,  it is  not
the  only  one  worthy  of  attention.  In  France,  for  instance,
there  is evidence  of  an increase  in infections  by  Strepto-

coccus  pneumoniae  or  Neisseria  meningitidis.5 Two  letters
published  in the  current  issue  ought  to  be  mentioned  in
regard  to  Spain.  One  of  them describes  the evolution  of
invasive  bacterial  infections  in  the  paediatric  emergency
department  of  the Hospital  de  Cruces  and  how  the  pandemic
has  brought  changes  in their  incidence,  demonstrating  the
need  of  maintaining  the  surveillance  network  in  Spanish
hospitals  year-round.6 The  second  draws  attention  to  this
issue  in  relation  to  the increasing  tendency  to  treat  group
A streptococcal  pharyngitis  with  short  courses  lasting  5---7
days.7 Although  the risk  of rheumatic  fever  in Spain  is

very  low,  in this  shifting  context  in  which we are  expe-
riencing  unexpected  and  virulent  outbreaks,  maintaining
a surveillance  system  that  would allow  us to  implement
early  measures  as  needed  seems  crucial,  and  it  may  not be
far-fetched  to  consider  that immunity  debt  could  be  related
to  the  outbreak  of  hepatitis  of  unknown  origin  that  emerged
in  the Spring  of  2022  in the United  Kingdom  and  other  Euro-
pean  countries,  including  Spain,  which  was  attributed  in
part  to  infections  by  adenovirus  with  a very  severe  clinical
presentation  that was  unprecedented  in recent  years
(https://www.sanidad.gob.es/profesionales/saludPublica/
ccayes/alertasActual/alertActu.htm).

In  conclusion,  the lack  of  contact and exposure  of  the
paediatric  population  to  viruses  and bacteria  seems  to  have
generated  an immunity  debt  that,  far  from  being  benefi-
cial,  could  be behind  the unusual  and virulent  epidemics
caused  by  viruses  and  bacteria  we  are currently  experienc-
ing.  This  poses  a challenge  for  health  care  providers  and
administrations,  and calls  for  the development  of  plans  for
their  detection  and  management.
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