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ABSTRACT

Background: Measures to reduce spread of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
during the Covid-19 pandemic 2020-2021 may impact other microbiological agents. We aimed to investigate
the incidence of infectious diseases and the incidence of viruses other than SARS-CoV-2 amongst children at
The Department of Paediatric and Adolescent Medicine, Oslo University Hospital, Norway during 2020-2021
compared to previous years.

Methods: Data from April 1st 2020 — March 31st 2021 were compared to data from corresponding 12-months
periods 2017-2020. ICD-10 infectious disease diagnoses were collected from the Hospital Diagnosis and Proce-
dure Registry and results of virus PCR analyses of different specimens (mainly nasopharyngeal (NF) and faecal
samples) were collected from the Laboratory System at the Department of Microbiology.

Results: The number of hospital contacts with acute bronchiolitis, viral pneumonia, gastroenteritis and viral
central nervous system infections were reduced by 90% (p<0.0001), 89% (p<0.0001), 74% (p<0.0001) and 78%
(p<0.01), respectively. Respiratory syncytial virus (RSV), influenza virus A and B and Human metapneumovirus
(HMPV) were almost completely absent during the pandemic period. The proportions of rhinovirus positive NF
samples were 31.7% vs. 34.9% (p<0.05), but not significantly different for adenovirus. The proportions of positive
faecal samples were 1% vs. 10% for adenovirus (p<0.00001) and 3.3% vs. 12% for norovirus (p<0.00001), but
not significantly different for rotavirus. The proportions of enterovirus positive samples were 3.5% vs. 21.6%
(p<0.00001).

Conclusion: The incidence of several paediatric infectious diseases mainly of viral aetiology declined significantly
during the Covid-19 pandemic. Some common respiratory viruses were almost completely absent.

1. Introduction

Schools and kindergartens were closed six to eight weeks during
the initial nationwide lock-down. In Oslo, schools were also closed for

The first cases of Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) infection were detected in Norway late February 2020.
Several measures to reduce spread of the virus were introduced from
early March 2020; handwashing, social distancing, stay home when sick,
as well as a six-week nationwide lockdown from March 12th 2020. City
of Oslo and surrounding areas reported the highest incidence of SARS-
Cov-2 cases in Norway during the Covid-19 pandemic [1, 2]. In this
region, infection control measures were maintained throughout most of
the pandemic until late September 2021, except for facilitations of the
measures for some periods mainly during the summer 2020.
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shorter periods from late autumn 2020 and throughout the pandemic,
related to local outbreaks.

Severe disease from SARS-CoV-2 is rare in children and Covid-19
hospitalisation rates have been low compared to adult age groups [2—
4]. The total number of all cause hospitalisations at The Department of
Paediatric and Adolescent Medicine, Oslo University Hospital declined
during 2020. We aimed to specifically investigate the incidence of se-
lected infectious diseases as well as the incidence of different viruses
other than SARS-CoV-2 amongst children admitted to our department
during the Covid-19 pandemic 2020-2021 compared to previous years.

Received 1 November 2021; Received in revised form 8 December 2021; Accepted 20 December 2021
2667-0380/© 2021 The Author(s). Published by Elsevier Ltd. 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.jcvp.2021.100060
http://www.ScienceDirect.com
http://www.elsevier.com/locate/jcvp
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcvp.2021.100060&domain=pdf
mailto:uxpekn@ous-hf.no
https://doi.org/10.1016/j.jcvp.2021.100060
http://creativecommons.org/licenses/by-nc-nd/4.0/

P.K. Knudsen, A. Lind, I. Klundby et al.

Table 1

Journal of Clinical Virology Plus 2 (2022) 100060

The total number of hospital contacts (outpatient contacts and hospitalisations) for patients 0-18 years with selected infectious disease diagnoses during 12 months
periods (April 1st - March 31st) 2017-2018, 2018-2019 and 2019-2020 (the pre-pandemic period) and 2020-2021 (the Covid-19 pandemic period).

ICD-10 diagnoses Female sex Mean (SD) age (years) 2017-2018
J21 Acute bronchiolitis ~ 38.6% 0.9 (1.7) 357
J12 Viral pneumonia 42.5% 3.1(3.3) 151
J13+J14+J15 Bacterial ~ 48.9% 6.5 (5.4) 50
pneumonia

A08 + A09 40.6% 3.6 (4.2) 422
Gastroenteritis*

A85+A86+A87 Viral 50.9% 8.6 (6.6) 15
encephalitis/ meningitis*

N10 Pyelonephritis 62.4% 3.0 (4.9) 190
M86 Osteomyelitis 66.3% 10.3 (4.9) 48
A69.2 Lyme Borreliosis*  53.9% 10.8 (4.5) 23
R56.0 Febrile seizures 45.9% 2.9 (2.4) 106

2018-2019  2019-2020 2020-2021  Difference 2017-2020 p-value
vs. 2020-2021

513 274 40 -90% p<0.00001

117 145 15 -89% p<0.00001
108 35 -53% p<0.001

357 298 92 -74% p<0.00001
17 4 -78% p<0.01

141 153 119 -26% p<0.05
102 99 +28% p=0.10
39 41 +37% p=0.19
101 45 -55% p<0.00001

* Either primary or secondary diagnosis code.

2. Material and methods

The Department of Paediatric and Adolescent Medicine, Oslo Uni-
versity Hospital is the primary hospital for most children in Oslo with a
catchment area covering 107,570 individuals aged 0-18 years [5].

We collected data for the period April 1st 2020 — March 31st 2021
(the pandemic period) and for the corresponding 12 months periods
during 2017-2018, 2018-2019 and 2019-2020, respectively (the pre-
pandemic period).

The total number of hospital contacts (outpatient contacts and
overnight hospitalisations) for patients aged 0-18 years with selected
ICD-10 infectious disease diagnoses were collected from the Hospital
Diagnosis and Procedure Registry.

Following results from PCR analyses of individuals aged 0-18 years
were extracted from the Swisslab Laboratory System (Nexus Swisslab
GmbH, Germany) at the Department of Microbiology: 11 common res-
piratory viruses (nasopharyngeal samples), enterovirus (CSF, blood, fae-
ces, airway specimens, vesicles and other unspecified specimens), and
rotavirus, adenovirus and norovirus (faecal samples).

Pearson’s Chi-square test and Fischer exact test were used to compare
categorical data (incidence of infectious disease diagnoses and propor-
tion of positive virus test results).

Ethical board review and collection of informed consent were not
required for this study because only anonymised register data were col-
lected.

3. Results

The total number of hospital contacts at Oslo University Hospital for
patients aged 0-18 years with selected ICD-10 infectious disease diag-

Table 2

noses during the pandemic period compared to the pre-pandemic period
are shown in Table 1.

The proportion of nasopharyngeal samples positive for selected air-
way viruses and faecal samples positive for gastrointestinal viruses dur-
ing the same periods are shown in Table 2.

The proportion of clinical samples of different origin positive for en-
terovirus is also shown in Table 2. The seasonality of the proportions of
positive samples for selected viruses are shown in Fig. 1.

4. Discussion

The incidences of several common infectious diseases amongst chil-
dren admitted to Oslo University Hospital were greatly reduced dur-
ing the Covid-19 pandemic 2020-2021 compared to the pre-pandemic
period 2017-2020. The largest reduction was noticed for airway infec-
tions like acute bronchiolitis and viral pneumonia, known to be caused
by respiratory viruses. Respiratory syncytial virus (RSV), the most com-
mon cause of acute bronchiolitis in infants, as well as influenza virus
and Human metapneumovirus (HMPV) were almost completely absent
during the fall and winter season 2020-2021. Similar observations have
been reported from several other countries [6, 7].

The most likely explanation of this great reduction is that soci-
etal infection control measures against SARS-CoV-2 also effectively re-
duce spread of other viruses that are transmitted by contact, droplets
or aerosols. Another theory is that interaction between SARS-CoV-2
and other respiratory virus may possibly have played a role. Immune-
mediated interference has been described for influenza virus and other
respiratory viruses that may possibly explain why common cold-like
virus diminish during flu seasons [8].

The proportion of rhinovirus positive nasopharyngeal samples was
only modestly reduced during the pandemic period (31.7% positive sam-

Proportion of nasopharyngeal samples positive for selected airway viruses, faecal samples positive for gastrointestinal viruses and samples from multiple specimens
positive for enteroviruses during 12 months periods (April 1st - March 31st) 2017-2018, 2018-2019 and 2019-2020 (the pre-pandemic period) and 2020-2021

(the Covid-19 pandemic period).

Sample specimen 2017-2018 2018-2019 2019-2020 2020-2021 p-value*
RSV NF 322/3032 (10.6%) 570/3072 (18.6%) 247/2730 (9.0%) 10/2102 (0.5%) p<0.0001
Influenza virus A/B NF 316/3032 (10.4%) 202/3072 (6.6%) 213/2730 (7.8%) 4/2102 (0.2%) p<0.0001
HMPV NF 226/3032 (7.5%) 32/3072 (1.0%) 195/2730 (7.1%) 0/2102 p<0.00001
Rhinovirus NF 979/3032 (32.3%) 1116/3072 (36.3%) 992/2730 (36.3%) 666/2102 (31.7%) p<0.05
Adenovirus NF 324/3032 (10.6%) 349/3072 (11.3%) 265/2730 (9.7%) 190/2102 (9.0%) p=0.06
Rotavirus F 51/462 (11%) 26/387 (6.7%) 33/413 (8%) 18/296 (6.1%) p=0.18
Adenovirus F 50/462 (10.8%) 59/387 (15.2%) 16/414 (3.9%) 3/295 (1%) p<0.00001
Norovirus F 69/571 (12.1%) 63/540 (11.7%) 66/537 (12.3%) 11/332 (3.3%) p<0.00001
Enterovirus B,F,A,V,C, O 131/653 (20.0%) 185/775 (23.8%) 200/956 (20.9%) 20/569 (3.5%) p<0.00001

* 2017-2020 vs. 2020-2021. NF: nasopharyngeal, F: faecal, B: blood, A: airways, V: vesicles, C: cerebrospinal fluid.
O: other unspecified specimens, RSV: Respiratory syncytial virus, HMPV: Human metapneumovirus.
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Respiratory syncytial Virus Fig. 1. Proportion of nasopharyngeal samples positive for Respiratory
syncytial virus, influenza virus, Human metapneumovirus, rhinovirus and
adenovirus, and proportion of faecal samples positive for rotavirus shown
for four-week intervals during 12 months periods (April 1st - March 31st)
2017-2018, 2018-2019 and 2019-2020 (the pre-pandemic period) and
2020-2021 (the Covid-19 pandemic period).
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ples) compared to the pre-pandemic period (34.9% positive samples),
and the cumulative incidence of adenovirus positive samples was not
significantly reduced. However, the proportions of rhinovirus and ade-
novirus positive samples were low during the lock-down period in the
beginning of the pandemic period (Fig. 1). Later on the level of rhi-
novirus and adenovirus increased despite continuation of several infec-
tion control measures. Both rhinovirus and adenovirus show less sea-
sonal variation than other respiratory viruses and are normally present
all year around as shown in the pre-pandemic periods (Fig. 1). They
are non-enveloped viruses that are not so quickly inactivated by com-
monly used hand sanitizers as enveloped viruses like RSV and influenza
virus [9]. A study by Leung et al. showed that surgical facemasks signif-
icantly reduced detection of influenza virus RNA in respiratory droplets
and coronavirus RNA in aerosols. For rhinovirus however, there were no
significant differences between detection of virus with or without face-
masks, neither in respiratory droplets nor in aerosols [10]. Additionally,
children are known to be a major reservoir for rhinovirus and physical
distancing may not effectively prevent transmission of the rhinovirus
[11].

The proportion of adenovirus positive faecal samples differed signifi-
cantly between the three pre-pandemic 12 months periods, with the low-
est level in 2019-2020 (3.9%). But adenovirus was almost completely
absent from faecal samples during the pandemic period. The proportion
of norovirus positive faecal samples was also significantly lower dur-
ing the pandemic period (3,3%) compared to the pre-pandemic period
(12%). In contrast, the level rotavirus did not significantly decline dur-
ing the pandemic. A live attenuated rotavirus vaccine was introduced
in the Norwegian national immunisation programme in October 2014,
and the incidence of rotavirus gastroenteritis declined significantly the
following four years period [12]. The immunisation programme was
maintained throughout the Covid-19 pandemic, and we speculate that
rotavirus vaccine strains may have contributed to a stable level of ro-
tavirus positive faecal samples during the pandemic period.

Interestingly, the incidence of central nervous system infections of
viral aetiology was significantly reduced during the pandemic period,
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although the total number of patients is small. Detection of enterovirus
was significantly reduced, indicating that infection control measures
also effectively reduce transmission of this group of viruses.

The incidence of Lyme Borreliosis increased, although not statisti-
cally significant. This tick-borne disease is endemic in most parts of
southern Norway and we speculate that an increased incidence may
be due to more outdoor activities in woods and fields during the
pandemic.

Finally, a higher threshold to contact the health services during the
pandemic due to fears of contracting SARS-CoV-2 or to overburden
the services may have contributed to lower detection rates of infec-
tious diseases. However, the total number of contacts of children with
pyelonephritis only modestly decreased during the pandemic. Looking
at the subgroup of hospitalised children with pyelonephritis, the in-
cidence did not significantly decrease. The number of cases with os-
teomyelitis increased in the pandemic period compared to the pre-
pandemic periods, although not statistically significant. Pyelonephritis
and osteomyelitis are endogenous infections caused by bacteria colonis-
ing the patient. The occurrence of such infections is not likely to be sub-
stantially affected by infection control measures directed against SARS-
CoV-2.

Lack of exposure to common viruses like RSV and influenza virus
amongst children, may have led to depleted immunity, which may result
in larger outbreaks with such viruses when infection control measures
are abolished. Large non-seasonal outbreaks of RSV infections are re-
ported from different parts of the world when societies have re-opened
after the Covid-19 pandemic [13, 14].
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