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ince March 2020, all continents have been burdened
with the severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) pandemic, which has led to a

considerable health crisis.1 The magnitude of the challenges
posed by the pandemic exceeded the expectations of the sci-
entific community and public authorities, who rapidly devel-
oped strategies to properly manage the disease.2-4 However,
the measures adopted to address the pandemic differed
among European countries, including the type of lockdown,
border closings, school closures, the use of facial masks, ac-
cessories protection, the use of SARS-CoV-2 reverse tran-
scription polymerase chain reaction, and point-of-care for
rapid-antigen detection diagnostic tests.5 These discrepancies
have led to confusion for the population and to chaotic direc-
tions for physicians on how to manage the health crisis. Pe-
diatricians have received contradicting information and
recommendations regarding the role of children in the spread
of coronavirus disease 2019 (COVID-19).5 This situation was
due, in part, to drawing an arbitrary parallel with the influ-
enza model.6 However, we learned that the number of
confirmed pediatric cases is relatively low and that they ac-
count for <1% of hospitalized cases and deaths.5,7

This pandemic has had a major impact on pediatric clin-
ical practice, with a major reduction in several routine med-
ical services, as reported for the pediatric transplant activity
in Europe8 or the decline in the practice of throat culture.9

In addition, the reduction in person-to-person contacts
turned pediatric care from a direct face-to-face to a predom-
inantly virtual-care practice.9

In this context, many pediatric research units throughout
Europe and particularly those involved in infectious disease
and epidemiology have devoted their funds and human re-
sources to COVID-19 research. This situation raised the
concern of the European societies of pediatrics, who are
worried about the future of research in the area of pediatric
infectious diseases. The aim of this commentary is to give a
brief overview of the impact of the COVID-19 pandemic
on pediatric infectious disease research and report on a
French experience.
COVID-19 Coronavirus disease 2019

SARS-CoV-2 Severe acute respiratory syndrome coronavirus 2
Changes in Infectious Diseases Research
Revealed by Publication Trends

Because PubMed reflects scientific production, we searched
in this database for the evolution of a few key subjects that
we considered as sentinel topics to investigate the trend in pe-
diatric infectious diseases research. As indicators we arbi-
trarily selected pneumococcal disease, a frequent pediatric
infectious disease,10 and meningococcal diseases, an infec-
tious disease with a severe prognosis.11 We searched key
words related to these 2 conditions by MEDLINE
via PubMed to compare them with publications on
COVID-19. We focused on articles published since 2010,
with no language restriction (last search October 1, 2020).
For pneumococcal diseases, search terms were “Streptococcus
pneumoniae” or “pneumococc*” and “child*” or “pediat-
ric*”; for meningococcal diseases, the terms were “Neisseria
meningitidis” or “meningococc*” and “child*” or “pediat-
ric*”. For COVID-19, search the terms used were “COVID-
19” or “Coronavirus disease 2019” or “SARS-CoV-2” and
“child*” or “pediatric*”.
From January 1, 2010, to September 30, 2020, we found

7096 publications on pneumococcal and 2418 on meningo-
coccal disease, including 464 and 156 respectively published
in 2020. By comparison, we found 6731 publications on
COVID-19 in 2020. Using interrupted time–series analysis
with quasi-Poisson regression models,12 accounting for
pre-existing secular trend and seasonality, we estimated the
change in monthly publication rate of pneumococcal and
meningococcal disease articles. For pneumococcal and
meningococcal diseases, the monthly number of publications
in 2020 decreased by 19% (95% CI 10%-27%, P = .0002) and
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17% (95% confidence interval 1%-33%, P = .038), respec-
tively (Figure, A and B; available at www.jpeds.com).
Although these data confirm that research into COVID-19
is currently considered of crucial importance, at the same
time they show that it may be detrimental to research on
other pediatric infectious diseases.

Shift of Paradigm

Pneumococcal and meningococcal disease provide a good
example of how a redirection of resources to COVID-19 could
be detrimental to research on other infectious diseases. First,
the ecological niche ofN meningitidis is the oropharynx of ad-
olescents and young adults. The national lockdown applied in
many countries to deal with the first COVID-19 wave led to
strong contact mitigations in all ages. Specific mitigation mea-
sures are now targeting young adults and adolescents, who had
contributed to spreading the virus, leading to the “second
wave.” These measures include mandatory wearing of facial
masks in high schools, colleges, and universities to reduce con-
tacts between students. If these measures are sufficient to stop
SARS-CoV-2 spread among young adults, they also may affect
the transmission and carriage of other pathogens of the naso-
pharyngeal flora. Second, the ecological niche of S pneumoniae
is the nasopharynx of young children. The epidemiology of this
pathogen is highly affected by close contacts between young
children and antibiotics exposure. Several studies emphasize
that day-care attendance modalities and antibiotic exposure
affect pneumococcal carriage and antibiotic resistance of
strains.13,14

Recent data have documented the striking reduction in
frequency of acute respiratory tract infections in pediatric
emergency departments following COVID-19 mitigation
measures.9,15 Because acute respiratory tract infections are
the first cause of antibiotic prescription, their decrease may
lead to substantially changing the antimicrobial selective
pressure applied to nasopharyngeal pathogens of young chil-
dren, including S pneumoniae.16,17

Several reports have shown that the incidence of specific
pathogen infections such as influenza viruses, respiratory
syncytial virus, meningococcus, and pneumococcus was
reduced in many countries.18-21 Australia reported a concur-
rent lower frequency of respiratory syncytial virus detection
and admission to hospital for bronchiolitis in 2020 as
compared with preceding years.19 In this country, despite
schools reopening, a 99.4% reduction was reported in influ-
enza detection following Australian public health measures.21

Influenza data reported to the World Health Organization’s
FluNet platform from 3 Southern Hemisphere areas (Oce-
ania, South America, and Southern Africa) showed very
low influenza activity during June to August 2020.18 These
data suggest that the epidemiology of these infectious
diseases may change in an unpredictable manner in the
coming months and years, requiring close and active
surveillance.18-21

During the current health emergency, the top priority of
many clinical research centers was to ensure proper care for
280
children. COVID-19 research was helpful in several Euro-
pean countries, as the data generated and related information
helped clinicians in their daily practices.7,22-27 However,
many clinical research groups have questioned how they
could perform clinical trials not necessarily related to
COVID-19 during the pandemic.22

To this regard, the increase in telemedicine use, electronic
consent, and several other distant methods combined offered
an opportunity to move to virtual research compatible with
COVID-19 constraints.22 Furthermore, early in the pan-
demic’s first wave, the US Food and Drug Administration
proposed new guidance for industry to maintain research
productivity so as to avoid the disruption of new and
ongoing clinical trials.23

A French Experience

In light of the COVID-19 pandemic, the research working
group on infectious diseases coordinated by the Clinic and
Therapeutics Association for Children of Val-de-Marne
and the French Association of Ambulatory Pediatrics
made available to clinicians working in ambulatory settings
and hospitals all the existing platforms of data exchange
used for its studies.28 In early February 2020, through its
pediatric bacterial meningitis network and by a fast-track
process, the Clinic and Therapeutics Association for Chil-
dren of Val-de-Marne recruited 60 pediatric ward units
throughout France to conduct a national hospital-based
prospective surveillance of SARS-CoV-2 infection.28,29 In
contrast with the initial data reported on SARS-CoV-2,
the study found that children <3 months old accounted
for a large part of children admitted to hospital but were
at the lowest risk of severe infection.29 These findings
helped to better identify the risk of severe disease progres-
sion in children. Similarly, in Spain a registry was devel-
oped based on an existing network including 30
secondary and tertiary hospitals to obtain information on
COVID-19 cases in children and to monitor the severity
of the multisystem inflammatory syndrome in young
patients.30,31 These data confirm the ability of European
pediatric research centers to promptly react to emergencies
by adopting effective solutions to the challenges to which
they are exposed. However, at the same time the European
pediatric societies are concerned regarding the future of pe-
diatric infectious disease research in fields different than
COVID-19, due to a major redirection of efforts and finan-
cial resources.

Conclusions

COVID-19 has redirected the interests and resources of
research in infectious diseases and consequentially is chang-
ing the profile of the related scientific literature. If confirmed,
the trend could become a real threat to the advancement of
extensive knowledge in this area of science, with unpredict-
able long-term consequences. This working group would
Bensoussan et al
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like to emphasize the importance of a common effort by pe-
diatric societies to safeguard and ensure adequate resources
to the ongoing and future research in pediatric infectious dis-
eases areas besides COVID-19. Finally, we highlight the
particular need to continue devoting research to new vac-
cines and treatments for pediatric infectious diseases,
through effective International/European task-sharing. The
French Association of Ambulatory Pediatrics is actively
engaged in pursuing these goals within the frame of its mem-
Impact of Coronavirus Disease 2019 (COVID-19) Pandemic on P
bership in the European Paediatric Association and urges the
other well-established European networks to join their com-
mon efforts. n
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Figure. The dynamics of monthly publication rates in 2020 of A, pneumococcal and B, meningococcal disease articles in
PubMed by interrupted time–series analysis with quasi-Poisson regression models, accounting for pre-existing secular trend
and seasonality.
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