Diploma Thesis

The incidence of a SARS-CoV-2 infection amongst children
and adolescents in a primary care setting using rapid
antigen tests in comparison to a tertiary health care centre
between November 1st, 2020, and February 28th, 2021, in

Graz, Austria

submitted by
Pia Katharina Winkler

for the attainment of the academic degree

Doktorin der gesamten Heilkunde

(Dr. med. univ.)

at the
Medical University of Graz

at the Department of Paediatrics and Adolescent Medicine

under the supervision of
Priv.-Doz. Dr."™ Maria Johanna Fritsch
Priv.-Doz. Dr. Peter Fritsch, MBA

Graz, 26.07.2023



Affidavit

| declare on my honour that | have written this thesis independently and without outside
help, that | have not used any sources other than those indicated, and that | have

marked the passages taken verbatim or in substance from the sources used as such.

Graz, 26.07.2023 Pia Katharina Winkler eh



Acknowledgements

| am grateful to have been offered the opportunity to write my thesis under the

supervision of Priv. Doz. Dr. Maria Fritsch and Priv. Doz. Dr. Peter Fritsch.

It was a pleasure to have the guidance of two scientifically so well-established mentors.
| want to thank Priv. Doz. Maria Fritsch for her never-ending support and guidance
during the time | spent on working on my thesis. | feel fortunate to have been able to
profit from your experience and in-depth knowledge. My fascination for science was
sparked by studying such a relevant topic as well as by the practical structure of the
study. Thank you Priv. Doz. Maria Fritsch for encouraging and helping me in every

situation!

Dear Priv. Doz. Dr. Peter Fritsch, thank you for your inspiring, but also demanding
words in the right place. Your approach to young patients has had a lasting influence
on me. Coming to your office always meant leaving with more knowledge and medical

insights.

Special thanks to Univ. Prof. Dr. Eber, Dr. Loffler and Assoz. Prof. Priv. Doz. Dr.
Strenger for giving me the insight from the tertiary health care centre’s point of view.
Furthermore, | want to thank the team of the paediatric department of the medical

university of Graz for letting me work late hours in order to collect the data.

Finally, | want to thank my family, Felix and my friends who strongly supported me and

made the life out- and inside the university worthwhile.



Table of Contents

ATFIAAVIL ...t I
ACKNOWIEAGEMENTS ... e e e e et e e e e e e e e eannns [l
Table Of CONENTS ... \Y
Abbreviations @and @CIONYIMS .........uuuuuuiiiiiiiiiiiiiiiieiee bbb nanae Vi
Figures and tables..............uueiiiiii e VIl
(U = 11T U] o [P P PSPPI IX
ADSTIFACT . ... Xl
1. INEFOAUCHION .o 1
1.1 SARS-COV-2 ...ttt e e e e et e e e e et e e e e e e e e e e annneeeas 2
LI O @ )V | 5 T TR 3
1.3 Epidemiology and TranSmMiSSION .........c.uiiiiiiiiiieeeieie e e e e e 7
R S o0 ] o] o7=1 o o 1 10
L O |V 1 TS 10
1.4.2 Long-COVID in Children.........coooimiiiiiiieee e 11

1.5 Situation in Austria during the study period.............ooooviiiiiiiiiiii e 12
1.6 SARS-COV-2 deteCtion teStS .......uuuiiiiiiiiiiiiiiiiiiiiiii e 13
LG T T = = 7 R 14
1.1.1  Antigen-based rapid diagnostic tests...........ccoovviiiiiiiiiiiiii 14
1.6.2  Antibody-based teStS .......ooiiiiiiii 15

2. MethOAS ... 16
2.1 Study design and participants ...........ccoeeiiiiiiiiiiiiiiiiiiie e 16
2.2 Study definitioNS .......coeeiiiiiiiiieeeeeeeeeeeeeeee e 16
3. SHALISHCS .. 19



B RESUIS . ..o e e e 20

4.1 Characteristics of the study population.............ccoomiiiii e, 20
4.2 Results of the primary Centre ... 24
4.2.1  Study popUIatioN ......coeeeeieee e 24
4.2.2  LOCKAOWNS ...ttt annnnne 26

4.3 Results of the tertiary centre ... 28
4.3.1 Study population ...........eueiiiiie e 28
4.3.2  LOCKAOWNS ...ttt snnsnnne 31

4.4 Comparison of SARS-CoV-2 infected children.............ccooviiiiiiiiiiiieinieeee 33
45 Case study of MIS-C ...t 35
8. DUSCUSSION ... 37
5.2 CONCIUSION ..o 41
6. REferences ... 43
A Y o] o= T | USSP 58



Abbreviations and acronyms

Ag-RDT
ARDS
bpm

CDC

CFR

Cl
COVID-19
CRP

Ct

ED

GCS
GGO

Gl

ie.

ICU

IQR
MERS CoV
MIS-C
NAAT
PCT

RDT

antigen-detecting rapid diagnostic test

acute respiratory distress syndrome

beats per minute

Centre for Disease Control and Prevention
case-fatality rate

confidence interval

coronavirus disease 2019

C-reactive protein

Cycle threshold

Emergency Department

Glasgow Coma Scale

ground-glass opacity

gastro-intestinal

id est

intensive care unit

interquartile range

middle east respiratory syndrome coronavirus
multisystem inflammatory syndrome in children
nucleic acid amplification test

procalcitonin

rapid diagnostic tests

Vi



RNA

RT-PCR

SARS-CoV

SARS-CoV-2

SD

VS

WHO

Y, yrs

mg

ng

um

mL

\%

Y

Ribonucleic acid

reverse transcription-polymerase chain reaction
severe acute respiratory syndrome coronavirus
severe acute respiratory syndrome coronavirus 2
standard deviation

versus

World Health Organisation

hours
days

years

milligrams
nanograms
micrometres

millilitres

more than
more or as much as than
less than

less or as less as

VIi



Figures and tables

Table 1 Primary symptoms related to COVID-19 by Dong et al. (in Pediatrics 2020,

June, Volume 145, ISSUE B).....ccceeiiiiieeicee et e 10
Table 2 Development of the antibody response (IMD Berlin,2020,p. 1 (128))........... 15
Table 3 Basic characteristics of the population ... 20
Table 4 Comparison of the SymptomS.........ccoooiiimimiiii e, 22
Table 5 Daily incidence during the various loCkdOWNS ...........cccoovviiiiiiiiiiiiiecciieeeees 23
Table 6 Comorbidities in the primary health care centre ............cccccviviiiiiiiiinnn. 25
Table 7 Study population at the primary health care system.............ccccovveiiiicieenn. 26

Table 8 Basic characteristics of the infected children of the primary health care centre

.................................................................................................................................. 27
Table 9 Reasons for visiting the tertiary health care centre...........ccccccvvii 28
Table 10 Comorbidities of the patients at the tertiary health care centre................... 30
Table 11 Characteristics of the tertiary health care centre ... 31

Table 12 Characteristics of the SARS-CoV-2 infected children at the tertiary health care

(o1 1 (= PP T TR 31

Table 13 Comparison of SARS-CoV-2 infected patients...........ccccooveeieeiiiiiiicinne. 33


https://d.docs.live.net/291396f73bb06343/DA/Diplomarbeit2305.docx#_Toc135926988
https://d.docs.live.net/291396f73bb06343/DA/Diplomarbeit2305.docx#_Toc135926988
https://d.docs.live.net/291396f73bb06343/DA/Diplomarbeit2305.docx#_Toc135926989

Kurzfassung

Hintergrund Seit Oktober 2020 kam es aufgrund der besseren Verfligbarkeit und
Praktikabilitat zur Etablierung von Antigentests zur Diagnostik von SARS-CoV-2
Infektionen im niedergelassenen Bereich. Ziel der vorliegenden Studie ist Daten der

Primarversorgung mit einem Tertiarversorgungszentrum zu vergleichen.

Methode Bei klinischem Verdacht auf eine SARS-CoV-2 Infektion bei Kindern und
Jugendlichen wurde im Primarversorgungszentrum ein SARS-CoV-2 Antigentest mit
einer nasopharyngealen Probe durchgefuhrt. Im Falle eines positiven Antigentests
wurde das Ergebnis mit einem PCR-Test Uberprift. Im Tertidrzentrum erfolgte im
selben Zeitraum bei klinischem Verdacht auf eine SARS-CoV-2 Infektion eine PCR-
Testung. Die Haufigkeit von SARS-CoV-2 Infektionen wurde mittels retrospektiver
Datenanalyse der aufgezeichneten Falle zwischen 01.11.2020 und 28.02.2021 sowohl
im padiatrischen Primarversorgungzentrum als auch im Tertiarversorgungszentrum

erhoben.

Ergebnisse Im untersuchten Zeitraum wurde im Primarversorgungszentrum bei 412
symptomatischen Patient*innen und im Tertidrversorgungszentrum wurden im selben
Zeitraum 1454 Patient*innen mit Symptomen auf SARS-CoV-2 getestet. Die
Posititvitatsrate im padiatrischen Primarversorgungszentrum betrug 2.2% (neun Tests
waren positiv); in den anschlieBenden PCR-Tests zeigten sich ct-Werte unter 33. Das
Tertiarversorgungszentrum testete im selben Zeitraum 5.4% der Falle positiv auf
SARS-CoV-2. Dies entspricht einem statistisch signifikanten Unterschied in der
Posititvitatsrate (p=0.01) zwischen den medizinischen Versorgungszentren. Im
Tertiarversorgungszentrum war bei SARS-CoV-2 infizierten Patient*innen Fieber,
Husten, Schnupfen und der Verlust des Geschmacks-/Geruchssinns signifikant

haufiger als bei negativ getesteten Patient*innen (p<0.05).

Conclusio Aus ambulant-padiatrischer Sicht waren im untersuchten Zeitraum SARS-
CoV-2 Infektionen bei Kindern und Jugendlichen insgesamt selten und wiesen mildere
Verlaufe auf als bei Erwachsenen. Hier zeigt sich im Vergleich eine niedrigere

Positivitatsrate im niedergelassenen Bereich. Dies kdnnte einerseits durch die



gegenuber den PCR-Tests geringere Sensitivitat der im Primarzentrum verwendeten
Antigentests erklart werden. Andererseits konnte es an der Tatsache liegen, dass
Patient*innen mit ausgepragter Symptomatik oder dem konkreten Verdacht auf eine

SARS-CoV-2 Infektion primar eher das Tertiarzentrum aufsuchten.



Abstract

Background Since October 2020, rapid antigen-based tests for the diagnosis of
SARS-CoV-2 infections were established in the primary care setting due to better
availability and practicability. The aim of the present study is to compare data from

primary health care with a tertiary health care centre.

Patients and Methods In case of suspicion of a SARS-CoV-2 infection in children and
adolescents, a SARS-CoV-2 antigen test was performed with a nasopharyngeal
specimen at the primary health care centre. In case of a positive antigen test, the result
was verified with a PCR test. At the tertiary centre, PCR testing was performed during
the same period. The frequency of SARS-CoV-2 infections was collected by
retrospective data analysis of the recorded cases between 01.11.2020 and 28.02.2021

in both medical health care centres.

Results During the period studied, 412 symptomatic patients in the primary health care
centre were tested with a rapid SARS-CoV-2 antigen-based test. In the tertiary health
care centre, 1,454 patients with symptoms were tested for SARS-CoV-2 by PCR during
the same period. The positivity rate in the primary care centre was 2.2% (9 tests were
positive); subsequent PCR tests showed CT values below 33. The tertiary health care
centre tested 5.4% of the cases positive for SARS-CoV-2 in the same period,
representing a statistically significant difference in positivity rate (p=.01) between the
medical centres. In the tertiary health care centre, fever, cough, rhinitis, and
ageusia/anosmia were significantly more common in SARS-CoV-2 infected patients

than in negatively tested patients (p<0.05).

Conclusion From an outpatient paediatric point of view, SARS-CoV-2 infections in
children and adolescents were rare overall in the period studied and had milder courses
than in adults. In comparison, a lower positivity rate is found in the primary health care
centre. On the one hand this could be explained by the lower sensitivity of the antigen-
based tests used compared to the PCR tests. On the other hand the fact that patients
with pronounced symptoms or the concrete suspicion of a SARS-CoV-2 infection could

have preferred to directly go to the tertiary health care centre.

Xl



1.Introduction

Coronavirus disease 2019 (COVID-19) initially was recognised as a cluster of atypical
cases of pneumonia in late December 2019, in Wuhan, Hubei province, China. The
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) could be identified as
the causative agent of this disease. From there on the novel virus spread fast beyond
the borders of China and all over the world. First cases in Europe were recorded on
January 24th, 2020, in France. (1) Because of the rapid human-to-human transmission,

COVID-19 quickly progressed to a global problem.

On March 11th, 2020, the World Health Organisation (WHQO) declared COVID-19 as a
pandemic. (2) Since the beginning of the pandemic to end of January 2022, more than
340 million confirmed infections with SARS-CoV-2 and 5.5 million deaths due to the
infection have been registered globally. Concerning Austria 1.5 million confirmed cases
of COVID-19 and 13.5 thousand deaths have been recorded. (3) However, the given
numbers are probably significantly underestimated because of the large number of
oligosymptomatic and asymptomatic courses of disease, and limitations in diagnostic
test availability. (4—6)

To date, numerous studies exist about transmission patterns of SARS-CoV-2, clinical
and laboratory features in adults, but children and adolescents were rarely investigated,
as they only represented a small percentage of those infected. Hence, studies are
either lacking or have shown variable results in case studies depending on the

observed country. (7-9)

The first relevant study identifying the epidemiological characteristics of COVID-19
among Chinese children and adolescents was carried out by Dong et al. During the
study period from January 16th, 2020, to February 8th, 2020, 2135 SARS-CoV-2
infected children and adolescents younger than 18 years were reported to the Chinese
Centre for Disease Control and Prevention (CDC). The conclusion of this study was
that children and adolescents of all ages are vulnerable to a SARS-CoV-2 infection,
thus particularly infants are susceptible for COVID-19. Furthermore no significant sex

difference was reported. (7) There is a noticeable difference between virulence and



pathogenicity of COVID-19 in Asian and European populations. Especially the mortality
rate of COVID-19 in ltaly (7.2%) was considerably higher than compared to China
(2.3%). (10) Most studies were carried out in China, but nevertheless the data cannot
necessarily be applied to the European population, as evidenced by the incidence of
the SARS-CoV-2 infection and fatality rate in Italy. (11)

In Austria 530.844 cases of COVID-19, caused by SARS-CoV-2 have been reported
since February 27th, 2020 until March 27th, 2021. As children under 15 years make up
14.4% of the Austrian population, they account for 7.9% of the reported cases. (12) The
role of children and adolescents contributing to the transmission of SARS-CoV-2 still
remains unclear. Early studies from the beginning of the pandemic have shown that
children may be infected less frequently, do have milder symptoms, or have a greater

number of asymptomatic infections compared to adults. (13—15)

The aim of this thesis is to retrospectively analyse the incidence of SARS-CoV-2
infections amongst symptomatic children and adolescents under the age of 18 years in
a primary health care centre in Graz, Austria during November 2020 until February
2021. In addition, the characteristics as well as clinical signs and symptoms of this
population will be compared to the population during the same time in a tertiary health
care institution (Department of Paediatrics and Adolescent Medicine of the Medical

University of Graz, Austria).

1.1 SARS-CoV-2

The SARS-CoV-2 is a new member of the coronavirus family. The coronaviruses are a
group of various viruses; all of them causing mild to severe respiratory infections in
humans. Nevertheless, they often originate from different kind of animals. In 2002 and
2012 there have been fatal respiratory diseases. Both causative agents belonged to
the family of coronaviruses. In 2002 it was the Severe Acute Respiratory Syndrome
Coronavirus (SARS-CoV); and in 2012 the Middle East respiratory syndrome
coronavirus (MERS-CoV). (16) At the end of December 2019 the outbreak of an
unusual pneumonia was registered in Wuhan, China. Chinese scientist confirmed that

the causative virus isolated from bronchoalveolar lavage fluids must be a novel one.



(17,18) This time, the virus was designated as SARS-CoV-2, which is a single stranded
RNA betacoronavirus with a potential zoonotic origin. The novel virus derived the name
from SARS-CoV, as they share 79% of the genome sequence. 50% of the genome
identity is similar to MERS-CoV. (16,19,20) The highly transmissible virus quickly
spread all over the world, causing an extraordinary threat to the global public health.
(21,22)

In course of the pandemic arose variants due to amino acid substitutions in the spike
protein as a selective advantage. (23,24) An increase in SARS-CoV-2 cases at the end
of December 2020 indicated the spread of the highly transmissible variant Alpha
(B.1.1.7). in South Africa and Beta (B.1.351) in the UK. (25,26) The subsequent
mutation Delta (B.1.617.2) has become the one of importance for the European region
since December 2021. (27) Variant Delta has been followed by variant Omicron
(B.1.1.529) which spread even quicker and caused mild infections. The Omicron variant
remains the predominant one since the beginning of 2022 and shows an increased

transmission rate and reduced effectiveness of vaccines. (24,28)

1.2 COVID-19

SARS-CoV-2 is susceptible to all age groups based on currents studies. (14) In adults
a SARS-CoV-2 infection manifests itself by various symptoms after an incubation
period of 1-14 days (median 5-6 days). (29) The Cochrane review about the accuracy
of symptoms identifies 16 studies comprising 7706 patients, who were infected with
SARS-CoV-2. They determine 27 symptoms, which can be subclassified in four
categories: systematic, gastrointestinal, respiratory, and cardiovascular manifestations.
The main clinical signs varied between each study, so no characteristic combination of
symptoms can be described. The analysed symptoms have a high specificity but a very
low sensitivity. Myalgia or arthralgia, fever, headache, and fatigue increase the
likelihood of COVID-19. These symptoms are considered as red flags for a SARS-CoV-
2 infection as their specificity is reported to be above 90%. (30)

Chen et al carried out a first representative descriptive study of SARS-CoV-2 infected

adult patients in Wuhan, China. The study group consisted of 99 adults with a median



age of 55.5 years. The patients were hospitalized between January 1st, 2020, and
January 20th, 2020. The SARS-CoV-2 infection was detected via reverse transcription-
polymerase chain reaction (RT-PCR). Half of the patients had chronic diseases. By the
end of the study period 11 out of 99 patients (11%) died because of the SARS-CoV-2
infection. The first two deaths had no pre-existing comorbidities, but a long history of
smoking. The study concludes that old men with an underlying chronic disease are
highly susceptible to COVID-19. Vulnerable people are very likely to develop an acute
respiratory distress syndrome (ARDS) or a septic shock followed by multi-organ failure.
The case fatality rate displays the high pathogenicity and virulency of SARS-CoV-2 in

humans. (31)

The SARS-CoV-2 infection in children and adolescents may develop a wide range of
clinical manifestations in children and adolescents. Fever is the most common
symptom, followed by respiratory symptoms such as cough, rhinorrhoea, and a sore
throat. Especially in the young age group (2 - 15 years) gastrointestinal symptoms may
indicate the beginning of a SARS-COV-2 infection. (32) Additional signs of infection are
headache, tachypnoea, and tachycardia. Fatigue and myalgia are also often reported.
(33) Anosmia or ageusia are only rarely occurring in this age group. (34,35) However,
the loss of sense of smell or taste, similar to adults, seems to be a specific sign of a
SARS-CoV-2 infection. (36) This summarises why the diagnosis of a SARS-CoV-2

infection is challenging to make in paediatric-adolescent patients.

In general, affected children without underlying chronic disease exhibit mild symptoms
and have a low risk of hospitalisation or life-threatening complications. (37,38) Risk
factors for more severe COVID-19 outcomes, which are present at the older age group,
do not apply for children and adolescents. (39) Using the example of adult SARS-CoV-
2 cases in ltaly, these risk factors are most commonly arterial hypertension (68.3%),

type |l diabetes mellitus (3.,1%), or in 28.2% ischemic heart disease. (40)

Hence to the mild clinical presentation the number of unreported cases must not be
disregarded. Depending on the structure and design of the studies, a percentage of
16%-35% of asymptomatic courses was considered. (41-43) However, the actual

prevalence is probably higher, as younger children without symptoms are barely tested.



(44) Indeed, serological studies revealed that half of the children tested positive for

SARS-CoV-2 has never shown clinical signs of an infection. (32)

A retrospective case study of 74 children infected with SARS-CoV-2 in Wuhan gave a
delineation of the progression of COVID-19 in children at the beginning of the
pandemic. (45) The children were all hospitalized in one health care centre between
January 28th, 2020, and March 3rd, 2020. The age of the paediatric patients ranged
from 2 months up to 15.3 years. The SARS-CoV-2 infection was confirmed by RT-PCR
assays of nasal or nasopharyngeal swab samples. 22 out of 74 children (29.7%) were
asymptomatic but were hospitalized as they had contact with infected family members
or were in hospital care because of other reasons and then were diagnosed with a
SARS-CoV-2 infection. The children with symptoms initially manifested in $5.4% by
cough and in 51.4% by fever. Cough with sputum (28.8%) and diarrhoea (13.5%) were
observed upon admission. Furthermore, poor appetite, vomiting, fatigue, myalgia, and
abdominal pain were stated but in rare cases. Laboratory indices on admission showed
neither a lymphopenia nor a thrombocytopenia in any case. 17 children (23.0%)
demonstrated elevated levels of aspartate aminotransferase. The highly sensitive C-
reactive protein was elevated in 14 children (18.9%). None of the 74 studied children
was positive for Influenza virus A and B in the collected nasopharyngeal specimens.
Upon admission computed tomography (CT) scans of the chest were taken from each
child. Half of them (40 patients, 54.1%) showed a pathologic CT with unilateral or
bilateral pulmonary infiltrates. Predominant findings were multifocal ground-glass
opacities (35.1%) or a patchy consolidation (18.9%). More abnormal CT manifestations
were observed in symptomatic children than in asymptomatic children. 5 children
(6,7%) displayed abnormal CT findings without any concomitant respiratory or digestive

symptoms proofing the SARS-CoV-2 infection. (45)

Italy was the first European country with exploding numbers of SARS-CoV-2 infections.
Since February 20th, 2020, the incidence of COVID-19 multiplicated with originally
confirmed cases in the Lombardy region. As the mortality of COVID-19 in Italian adults
was the highest compared to the global numbers, children and adolescents under the

age of 18 years represented only 1% of the total number of the SARS-CoV-2 infections



in ltaly. (46) The author of The Coronavirus Infection in Paediatric Emergency
Departments (CONFIDENCE) study illustrated in a letter to the editor of The New
England Journal of Medicine the following condition in 17 paediatric emergency
departments in Italy in a representative study. The cohort consisted of 100 Italian
children with a median age of 3.3 years who were diagnosed with a SARS-CoV-2
infection via nasal or nasopharyngeal swabs analysed with RT-PCR. The study period
was from March 3rd, 2020, to March 27th, 2020. Contrary to the retrospective case
study of 74 children in Wuhan (45) the majority of Italian children (55%) contracted the
infection outside of the child’s family. The most common symptoms upon admission
were increased temperature with temperature levels above 37.6°C (54%) and cough
(44%). Putting the symptoms of COVID-19 in perspective of the classification by Dong
et. (Table 1) (7) 21% of the children were asymptomatic, 58% had mild symptoms, 19%
moderate, 1% severe, and 1% showed critical symptoms of disease. Both severe and

critical cases had underlying health conditions. (47)

Simultaneously to the Italian study (47), research was done on the epidemiology and
clinical presentation of SARS-CoV-2 infected children in Geneva, Switzerland by
Posfay-Barbe et al (48). This Swiss study involved all patients younger than 16 years
with a confirmed SARS-CoV-2 infection between March 10th to April 10th, 2020
identified by the Geneva University Hospital's surveillance network. During this period
in total 4310 patients tested positive with SARS-CoV-2 infection. Out of these 40
patients were younger than 16 years, which represents 0.9% of this population. The
nasopharyngeal swabs were analysed for SARS-CoV-2 by RT-PCR. 18% (7 children)
were hospitalized. None of the observed children required intensive care unit (ICU)
admission or specific therapies. Most common symptoms of SARS-CoV-2 infection
were cough (82%) and fever (67%). More than half of the cases reported atypical
manifestations like headache and nasal discharge. Diarrhoea was reported in 18% of
the cases. (48)

On June 25th, 2020, the first European multinational, multicentre cohort study (41) was
published with 582 participating children and adolescents under the age of 19 years in

82 health-care institutions across 25 European countries. The median age was 5 years.



The study period was from April 1st to April 24th, 2020 — a time when COVID-19 was
spread all over Europe for the first time. The diagnosis of a SARS-CoV-2 infection was
made through RT-PCR analysis of samples at any anatomical site of the patient
(respiratory tract, blood, stool, or cerebrospinal fluid). In this study 60% of children got
infected by parents or siblings. For the remaining 40% the source of infection was not
by a family member or of unknown origin. In this study not only tertiary and quaternary
health-care institutions but also secondary or primary health-care institutions
diagnosed the SARS-CoV-2 infection. The clinical presentation of COVID-19 was in
65% of the cases pyrexia with a body temperature level at 38°C or above. Furthermore,
50% showed symptoms of an upper respiratory tract infection. 25% presented with
lower respiratory tract infection. Gastrointestinal symptoms were reported in 22% of the
children. 7% had gastrointestinal symptoms because of the SARS-CoV-2 infection
without having signs of a typical respiratory infection. Asymptomatic children, who
never developed any symptoms of illness, accounted for 16% in this cohort study. Co-
infections with other viral agents were determining factors for requiring admission to
the ICU. Four deaths were reported during the study. Accordingly, the case-fatality rate
was 0.7%. (41)

1.3 Epidemiology and Transmission

One year after the first SARS-CoV-2 infection was confirmed, the epidemiology and
transmission of SARS-CoV-2 infections in children and adolescents has yet to be fully
delineated. (49,50) Initially, the comparison to the transmission patterns of the SARS
outbreak in 2003 was drawn. (51,52) In Europe, early public interventions in order to
limit the viral shedding, closures of the education system and day care facilities initially
reduced the transmission of SARS-CoV-2. (563) By autumn 2020, the infection rate
increased drastically in the European countries. (54) Still, the role of children in the
transmission of SARS-CoV-2 remained unclear as the majority of the young age group
showed asymptomatic or mild symptoms after infection. In a systematic review by Viner
et al. patients younger than 20 years have a lower susceptibility to get infected by
SARS-CoV-2 with a probability of 56% compared to patients older than 20 years. (50)



Nevertheless, asymptomatic children do spread the virus. (42,44,55) However, the viral

load of asymptomatic children is usually lower than that of children with symptoms. (56)

The main transmission route happens via droplets with a diameter 25um, which are
reaching distances of one meter by sneezing or coughing. In aerosol droplets the virus
is estimated to stay active for up to three hours. (51) Direct and indirect paths of
transmission are possible due to the stability of the virus for 48h on stainless steel and
72h on plastic surfaces. (52) Faecal viral shedding has been proven in both children
and adults. (57) From today’s perspective vertical transmission is possible but can be

neglected as the clinical relevance is not given. (58,59)

A potent driver of transmission is the respiratory tract. Therefore, a study was carried
out to determine the correlation between the viral load of SARS-CoV-2 RNA analysed
via RT-PCR and the severity of symptoms in adults and children. Early case reports
from Italy stated an inversed association between Ct (Cycle threshold) values and the
probability of a positive SARS-CoV-2 extraction of the specimen. The lower the Ct
value, the higher the viral load in the respiratory tract, but with no significant difference
between symptomatic and asymptomatic patients. (60) A recent study from North
America concludes that ct-levels are significantly lower in symptomatic patients
regardless of the age. Additionally, asymptomatic children do not have significant
different levels of SARS-CoV-2 RNA in comparison to asymptomatic adults. This also
applies to symptomatic children and adults. The specimen of this study were taken in

the in mid-turbinate or anterior nares regions. (61)

By analysing epidemiological patterns of COVID-19 a division into asymptomatic, mild,
moderate, severe, and critical patients allows a more detailed delineation. The first
epidemiological study by Dong et al. in March 2020 (7) classifies patients depending
on their clinical presentation. “Asymptomatic” SARS-CoV-2 patients do not develop any
clinical, radiological or laboratory signs but show a positive SARS-CoV-2 nucleic acid
test result. “Mild” symptoms include a sore throat, cough, rhinitis, fever, or fatigue. In
the physical examination of a mild infection are signs of an acute upper respiratory tract
infection but no pathologic findings in the auscultation of the lungs. Additionally,

children presenting only digestive abnormalities with or without fever are also classified



” “*

as “mild”. “Moderate” infections show on the one hand no signs of hypoxemia but on
the other hand symptoms of pneumonia with fever and cough. On top, subclinical lung
lesions in the computed tomography (CT) of the chest allocate to the “moderate”
classification. “Severe” SARS-CoV-2 infections present any kind of respiratory and
digestive symptoms combined with dyspnoea and central cyanosis (oxygen saturation
<92%). Patients who risk progressing to the acute respiratory distress syndrome belong
to the “critical” cohort. Shock, coagulation dysfunction, encephalopathy, acute kidney,
or myocardial injury are signs of a critical SARS-CoV-2 infection. This classification of

Dong et al. does not take laboratory findings into consideration (Table 1). (7)



TABLE 1 Severity of Disease Classification Based on Associated Signs and Symptoms

Leading Signs and Symptoms Asymptomatic Mild Moderate Severe” Critical®
Cough — + 4 + +
Fever - + + + 4
Fatigue - + + NR NR
Myalgia — + + NR NR
Sore throat - + + NR NR
Runny nose — + NR NR NR
Sneezing - + NR NR NR
Congestion of the pharynx - + NR NR NR
Chest auscultatory findings - - e + +
Nausea - +¢ NR NR NR
Vomiting - +° NR NR NR
Abdominal pain — 44 NR NR NR
Diarrhea - +4 NR + NR
Wheezing - - + NR NR
Dyspnea - - NR + +
Hypoxemia - — — + +
Central cyanosis — — — + +
Acute respiratory distress syndrome - — - — +
Respiratory failure — — — — +
Shock — — _ _ +
Encephalopathy — — — _ "
Myocardial injury or heart failure — — — — +
Coagulation dysfunction — — — — +
Acute kidney injury - - — — +
Chest imaging — — +° 1 +
SARS-CoV-2 PCR + + + + +

NR indicates not reported in the classification of Dong et al ? 4+ indicates the presence of a symptom, whereas — indicates the absence; * indicates that symptom may come with other
symptoms or not be present. PCR, polymerase chain reaction

= Mild or moderate clinical patterns and any manifestations suggesting rapid disease progression (ie, tachypnoea, hypoxemia with oxygen saturation <<92%, neurologic deterioration,
dehydration, myocardial injury, coagulation dysfunction, or rhabdomyolysis).

5 Quick progression of disease with respiratory failure with need for mechanical ventilation (ie, acute respiratory distress syndrome or persistent hypoxia), septic shock, or multiple
organ failure.

< Mostly dry cough, followed by productive cough

d Some cases may have only digestive symptoms such as nausea, vomiting, abdominal pain and diarrhea.

& Pneumonia is the leading criteria to classify a patient into the moderate severity of disease. Some cases may have no clinical signs and symptoms, but chest CT shows lung lesions,
which are subclinical.

Table 1 Primary symptoms related to COVID-19 by Dong et al. (in Pediatrics 2020, June, Volume 145, Issue 6)

1.4 Complications

Regardless of the severity of the infection, two long-term consequences following a
SARS-CoV-2 infection are of concern: multisystem inflammatory syndrome in children
(MIS-C) and long-COVID.

1.4.1 MIS-C

In the course of the pandemic, there has been an increased occurrence of school-aged
children and adolescents with prolonged fever, abdominal pain, and cardiac
dysfunction in combination with a confirmed SARS-CoV-2 infection in the previous 2 -
6 weeks. The clinical signs and a cluster of reported cases in a British hospital pointed
to the occurrence of a paediatric multisystem inflammatory syndrome associated with
a previous SARS-CoV-2 infection. (62,63) The Centre for Disease Control and
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Prevention (CDC) named the new medical condition MIS-C. (64) According to current
knowledge MIS-C, also known as paediatric inflammatory multisystem syndrome-
temporally associated with SARS-CoV-2 (PIMS-TS), a post-infectious
hyperinflammatory immune reaction. (65-68) According to the CDC COVID-19
response team, MIS-C is more frequent in school aged children, with a median age of

8 years. Male patients are affected slightly more often (55%). (63,69)

Usually, children diagnosed with MIS-C present 2 - 6 weeks after being infected with
SARS-CoV-2 with fever and at least one of the following symptoms: rash, conjunctivitis,
gastrointestinal symptoms, neurologic symptoms, oral mucosal changes, cervical
lymphadenopathy and peripheral oedema. (70) These manifestations are overlapping
with symptoms of the Kawasaki’s disease, the toxic shock syndrome, and the acute
abdominal condition. An existing SARS-CoV-2 infection can usually be detected
serologically or suspected on the basis of a proven exposure. (71) Immunoglobulins
and, if necessary, corticosteroids and acetylsalicylic acid are used therapeutically. In
the majority of cases intensive care treatment is necessary with the need of
catecholamines and artificial ventilation. Complete healing occurs predominately, but

complications such as cardiovascular symptoms might remain. (72,73)

1.4.2 Long-COVID in children

Similar to other infectious diseases (e.g., EBV), there are more and more reports of
persistent medical conditions after an acute SARS-CoV2 infection. Fatigue is the most
common symptom associated with long-COVID. Sleep disturbances, concentration
difficulties, myalgia, nasal obstruction, and headache often occur together with fatigue.
Chest pain, nausea, persistent cough, palpitations, gastrointestinal distress, arthralgia,
or exanthema are less common symptoms. Highly variable data exists about sore
throat or anosmia. (74,75) These symptoms beyond a period of four weeks after
infection are called long-COVID or post-acute sequelae of COVID-19. If they persist for
more than twelve weeks, they are referred as post-COVID syndrome. (76—78)

Studies analysing long-COVID symptoms in comparison between seropositive and

seronegative children and adolescents were carried out in Switzerland and the United
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Kingdom. In the Swiss study, 1.355 children and adolescents (of whom 109 were
seropositive) aged 6 and 16 years were interviewed 6 months after serological testing
reporting long-COVID matching symptoms. (79) In the British analysis, 1.734 confirmed
SARS-CoV-2 infected 5 - to 17 - years old children and adolescents were consulted
regularly in comparison with a matched control group. (80) In contrast, data without
inclusion of a control group were published from Italy (consisting of follow-ups of 123
children and adolescents at a mean of 5 months after SARS-CoV-2 infection), the
Netherlands (retrospective analysis of 89 long-COVID cases in paediatric departments)
and Australia (follow-ups of 151 children 3-6 months after SARS-CoV-2 infection), as
well as in a small Swedish case series (on 5 children and adolescents with long-COVID
symptoms). (74,75,81-83)

The incidence of long-COVID syndromes ranges from 4 — 9 % in British, Swiss, and
Australian studies. (81) Medical conditions persisting for more than 4 weeks are
significantly more frequent in seropositive children (4 %) compared to the control group
(1 %) in the British study. (80) In the Swiss study, prolonged symptoms (>12 weeks)
affected seropositive (4 %) participants more frequently than seronegative (2 %)
participants. (79) In the Italian cohort analysis, 58 % of the children and adolescents
correspond to the medical condition of long-COVID. (74) In the British and Australian
studies, there was a high tendency for the symptoms to regress over time. While 4 %
of the COVID-19 convalescents in the British analysis reported symptoms for 24 weeks,
only 2 % were symptomatic for 28 weeks. In the Australian cohort, symptoms

completely regressed within the follow-up period (3 - 6 months). (80,81)

1.5 Situation in Austria during the study period

At the beginning of October 2020, the peak value of daily confirmed new infections
since the start of the pandemic was exceeded for the first time and the beginning of a
second wave of infections was announced. (84) To prevent the human-to-human
transmission of SARS-CoV-2 the Federal Government of Austria took various actions

during the study period between November 1st, 2020, and February 28th, 2021.
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By November 3rd, 2020, Austria moved into “lockdown light” due to the accelerated
transmission rate. Social interactions were limited by cancelling all public gatherings,
closing the gastronomy, the hotel industry, and all non-essential businesses. With
COVID-19 precautions only supermarkets, pharmacies, clinics, petrol stations
remained open. Initially, educational facilities and childcare centres remained open too.

There was a curfew to stay at home between 8 p.m. and 6 a.m. (85)

On November 11th, 2020, a peak of infections was recorded with 3,1 % of the Austrian
population older than 16 years being tested positive with SARS-CoV-2. Due to a
national prevalence study, 55 % of the infected people presented mild to no symptoms
of illness. (86,87) Consequently, stricter measurements were imposed on November
14, 2020: the lockdown expanded to the entire day, social contacts were restricted to
the minimum, educational facilities were instructed to close, and health services were

re-prioritised.

With December 6th, 2020, first steps of reopening were performed by opening the retail
market and establishing COVID-19 precautions, e.g., using masks, keeping one meter
distance to everybody. It took until February 8th, 2021, to lift many of the measures that

had been in place until then, such as the closure of shops and schools.

1.6 SARS-CoV-2 detection tests

Tests to diagnose SARS-CoV-2 infections are widely used to detect the disease at an
early stage and to prevent transmission of the disease. (88) There are two diagnostic
tests available: RT-PCR and rapid antigen-based detection tests, with RT-PCR being
the gold standard. The use of antigen-based detection tests is crucial to provide rapid
and broad screening in primary health care centres. These two techniques represent
direct methods to detect the virus during an active infection. A SARS-CoV-2 infection
can also be confirmed indirectly by testing for the corresponding immunoglobin

antibodies. However, only previous infections can be detected by this method. (89)

RT-PCR requires some time of operation by well-trained staff at the local laboratory,
Diagnostic & Research Institute of Hygiene, Microbiology and Environmental Medicine,

Medical University of Graz. Hence, accurate and timely SARS-CoV-2 test devices are
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fundamental in case of emergency, for screening purposes and to expedite disease

prevention and control.

1.6.1 RT-PCR

The gold standard in the diagnostic of SARS-CoV-2 is the real-time reverse-
transcription polymerase chain reaction. (90,91) The principle of this nucleic acid
amplification testing is the denaturation of the ribonucleic acid into fragments in the
initial cycle. Then the priming and the exponential multiplication of the material takes
place in several cycles. Depending on the concentration of SARS-COV-2 RNA in the
specimen, the multiplication of the RNA happens more quickly, and the cut-off level is
surpassed, which implies a positive result. Therefore, the circle threshold-value (ct-
value) represents the measure of the SARS-CoV-2 RNA concentration in the sample.
(92) The cut-off value in this study is 33, with lower values indicating actual infection
and transmission of SARS-COV-2.

1.2.1 Antigen-based rapid diagnostic tests

Since September 11th, 2020, the WHO advised using rapid diagnostic tests (RDTs),
especially antigen-based test devices (Ag-RDTs). This procedure is based on the
detection of SARS-CoV-2 viral proteins in respiratory secretions. In a cassette a lateral

flow assay is performed with a visual result after 15 minutes. (93)

The WHO sets the standards for the requirement of at least 80 % sensitivity and 97 %
specificity to detect SARS-CoV-2, compared to a nucleic acid amplification test (NAAT),
like the RT-PCR. In addition, the WHO proposes the use of rapid SARS-CoV-2 tests in
remote areas, for screening purposes, and to monitor the incidence in communities.
Ultimately, shortage of RT-PCR test capacity during an outbreak requires the use of
RDTs. (94-96)

In the primary health care centre in Graz tests by Panbio™ COVID-19 Ag Rapid Test
Device were used since November 2020 for the quick point-of-care diagnosis of
symptomatic children. This test device was used due to its sensitivity of 91.7 % (95%
Cl1 85.8 — 93.4) and its specificity of 98.9% (95% CI 97.5 — 99.6). Especially in terms of
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the sensitivity in case identification (92.6%) and contact tracing (94.2%) this test device
has its strengths. The asymptomatic screening with this rapid diagnostic test has a hit
rate of 79.5%. (97) At ct-values below 25 the sensitivity is particularly high with 98.2%.

The capacity of effective transmission at Ct levels above 25 is discussed. (98)

1.6.2 Antibody-based tests

IgM antibodies IgG antibodies

P

T I T T I

Infection Onset symptoms’ 1 week after start ~ Week 2 Week 3 Week 4 Time
of the symptoms

3-14 days
Incubation time

Table 2 Development of the antibody response (IMD Berlin,2020,p. 1 (128))

detection of a SARS-CoV-2 infection by antibody-based test assays have limited
potential, as neutralising antibodies cannot be detected at the onset of infection. (Table
2) (99) Respectively, the mean seroconversion time of IgM and 1gG rages from 18 to
20 days after infection. (100,101) Therefore, antibody-based tests are applicable at the
ending of the disease for epidemiological studies, and for the confirmation of

neutralising antibodies in the blood for individuals. (102)
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2.Methods
2.1 Study design and participants

This retrospective study was approved by the ethic committee of the Medical University

Graz (ethic committee approval number 33-449 ex 20/21).
Inclusion criteria:

All children 18 years or younger who took either a SARS-CoV-2 rapid antigen-based
test or a nucleic acid amplification test (RT-PCR) with symptoms of illness and who
sought admission to the primary health care centre of MD Peter Fritsch in Graz or to
the Emergency Department of the Paediatric and Adolescent Medicine, Medical
University Graz were included during the study period between November 1st, 2020,
and February 28th, 2021. Additionally, patients were included with a high risk of
exposure, exposure to a person tested positive with SARS-CoV-2 within the last 14

days and signs of iliness.
Exclusion criteria:

Children and adolescents were excluded from this study who performed a test without

any signs of iliness. Patients with insufficient data were also excluded from the analysis.
Test procedures:

The used tests at primary health care centre were Panbio™ COVID-19 Ag Rapid Test
Devices or nucleic acid amplification tests, namely based on real-time reverse
transcriptase-polymerase chain reaction (RT-PCR), in the event of a positive result. At
the tertiary health care system all children were tested with RT-PCR using the in vitro
diagnostics / Conformité Européenne (IVD/CE) - labeled Cobas R SARS-CoV-2 test
(Roche Molecular Systems, Branchburg, NJ, USA) for use on the Cobas R 6800/8800
system (Roche Molecular Diagnostics, Rotkreuz, Switzerland). (103)

2.2 Study definitions

A SARS-CoV-2 confirmed case was a patient in whom the SARS-CoV-2 RNA was

detected in a specimen of the respiratory tract via RT-PCR with a ct-value below 33.
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RT-PCR testing was conducted as part of routine clinical care according to the COVID-
19 guidelines. The day, when the first symptom occurred is considered as the date of
onset of symptoms. Date of diagnosis is defined as the day of the first positive SARS-

CoV-2 RT-PCR test. Pyrexia was defined as a body temperature of at least 37.5°C.

Data was acquired with a standardised data collection form (enclosed in the Appendix)
and obtained from records of outpatients’ and hospitalised patients’ medical
assessments in the electronic hospital information system ‘Medocs’ at the Emergency
Department of Paediatrics and Adolescent Medicine, Medical University Graz. The
same procedure was performed at the primary health care system where the data was

obtained from records on its electronical information system.

In this study the following symptoms of each patient were evaluated: pyrexia, tonsilitis,
coughing, pharyngitis, rhinitis, conspicuous or accelerated respiratory sounds, sudden
anosmia or ageusia, gastrointestinal symptoms including vomiting and diarrhoea. In
addition, the risk of exposure was evaluated. The chaperone was asked the identical

questionnaire to evaluate the exposure to SARS-CoV-2 infected persons.

The numbers were analysed in subgroups according to measures of disease
prevention and control which were summarized in ‘lockdown’. Applicable throughout
Austria and thus also for the primary and tertiary health care centre. At the beginning
of the study period, “light” lockdown measurements were applied. In this study,
‘Lockdown light I’ covered the period from 1st November 2020 to November 16th,
2020. As the incidence of SARS-CoV-2 increased rapidly in Austria, more rigorous
prevention measures were introduced by November 17th, 2020. The lockdown that
followed, called Lockdown 1 in this study, lasted from November 17th, 2020, to
December 7th, 2020. The strict prevention measures were loosened on December 8th,
2020. From this day until Christmas Day, December 25th, 2020, lockdown light
measurements were applied again. This period is summarised in the present study by
‘Lockdown light II’. By December 26th, 2020, the Austrian Government implemented
stricter measures for disease prevention and control. The second strict lockdown during
this study period followed: ‘Lockdown 2’ started on December 26th, 2020 and ended
on February 7th, 2021. On February 8th, 2021, until the end of the study period on 28th
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February 2021, the strict measures were lifted and ‘lockdown light’ restrictions were

reinstated — called ‘Lockdown light III’ in this study.

18



3. Statistics

The collected data was anonymised and subsequently registered in an Excel-file. The
statistical analysis was either performed using Excel, or the statistical program SPSS
(version 27; IBM). For a detailed analysis, the study population was divided into groups

according to their characteristic value.

The Shapiro-Wilk test was used to assess the distribution of the data. Depending on
the distribution, the data were summarised as followed: Normally distributed
quantitative data with continuous variables were summarised according to by its mean,
range and or * standard deviation (SD) as required. The 2-sample t-test was applied
to explore the difference between continuous normally distributed variables. Non-
normally distributed figures were presented by the median and the interquartile range
(IQR). Non-normally distributed characteristics were compared with each other using
the Mann-Whitney U test. The analysis of qualitative data was outlined by frequencies
in absolute and relative numbers. Percentages of clinical characteristics were
calculated from the number of children included in that specific characteristic.
Categorical data were compared by the Pearson or Spearman test. To identify the

reasons for heterogeneity, subgroup analysis was performed.

The strength of evidence is represented by the p-value, with p<0.05 indicating a

statistically significant difference.
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4.Results

The study population is described in the first section of this chapter (4.1) with respect
to the demographic characteristics. The subsequent section (4.2) summarises the
primary health care centre, followed by the tertiary health care centre in 4.3. The
characteristics of the children infected with SARS-CoV-2 in the two centres are then
compared in chapter 4.4. Finally, in 4.5, a case study of a particularly severe course of

the disease is presented.

4.1  Characteristics of the study population

n 412 1454
Lockdown light | (16d) 56 204
Lockdown 1 (21d) 83 237
Lockdown light 1l (18d) 59 204
Lockdown 2 (44d) 118 508
Lockdown light 11l (21d) 96 301
Gender
Female (n(%)) 203 (49.3%) 669 (46.0%) n.s.
Age (in yrs; median [IQR]) 2.9 (1.6-6.2) 2.6 (1.1-6.4) .04
Time to diagnosis (in d; median
2 (1-3) 1(1-4) 0.01
[IQR])
Pre-existing conditions (n(%)) 54 (13.1%) 179 (12.3%) n.s
Clinical symptoms (n(%))
Temperature >37.5°C 200 (48.5%) 820 (56.4%) .01
Sore throat 103 (25.0%) 223 (15.3%) <.01
Coughing 160 (38.8%) 453 (31.2%) <.01
Rhinitis 153 (37.1%) 427 (29.4%) <.01
Dyspnoea 35 (8.5%) 289 (19.9%) <.01
Tachypnoea 17 (4.1%) 102 (7.0%) .04
Anosmia/Ageusia 0 7 (0.5%) n.s.
Gl symptoms 74 (18.0%) 583 (40.1%) <.01
Earache 23 (5.6%) 38 (2.6%) <.01
Headache 13 (3.2%) 105 (7.2%) <.01
Contact to an infected person 40 (9.7%) 68 (4.7%) <.01

Table 3 Basic characteristics of the population
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First of all, during the entire study period between November 1st, 2020, and February
28th, 2021, a total of 1866 children and adolescents with symptoms (described in table

1.2) were tested for SARS-CoV-2 in two different health care centres in Graz, Austria.

412 children and adolescents took a SARS-CoV-2 detection test at the primary health
care centre. In case of a positive outcome, the result was confirmed with RT-PCR. 1454
children and adolescents were registered during the same time at the tertiary health

care centre. Those were only tested by RT-PCR.

In the primary health care centre, this means an average testing-frequency of about 3
(IQR 3 — 4) children per day during the study period of 120 days (412/120d). In
comparison, 12 (IQR 11 — 13) symptomatic children were tested per day at the tertiary
health centre (1454/120d). There were no significant differences between the gender
ratios. The study populations of the two health care centres were also comparable in
terms of patients with underlying health conditions (13.1% at the primary vs.12.3% at
the tertiary health care centre), with correlating numbers listed in Table 3 according to

the health care centres.

Regarding the age, the study population at the tertiary health care centre was younger
compared to the primary health care centre. The median age of the study population at
the tertiary health care centre was 2.6 years (IQR 1.1 — 6.4 y). At the primary health
care system, the median age was 2.9 years (IQR 1.6 — 6.2 y; p=0.04). The time to
diagnosis varied between the two health care centres: the study population at the
tertiary health care centre sought help 1 day after onset of symptoms (IQR 1 — 4 d),
whereas patients at the primary health care centre presented after a median time of 2
days (IQR 1 -3 d; p=0.01). This tendency was also seen in terms of symptom severity:
fever, tachypnoea and gastrointestinal symptoms were more likely to be treated at the

tertiary health centre.
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Clinical Symptoms

Headache 720%

3.20%

2.60%

Earache 5.60%

40.10%

Gl symptoms 18.00%

Anosmia/Ageusia IDO‘SD%

Tachypnoe %i00%

4.10%

19.90%

Dyspnoe 8.50%

Rhinitis 29.40%

37.10%

31.20%

Coughing 28.80%

Sore throat 15.30%

25.00%

Temperature >37,5°C 36:40%

48.50%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%

M Tertiary Health Care Centre ® Primary Health Care Centre

Table 4 Comparison of the symptoms

Parents chose to attend a primary or tertiary health centre for their children for a variety
of reasons. A higher percentage of children with mild symptoms including a sore throat,
cough, rhinitis, or earache visited the primary health care centre to determine the cause
of the disease (p=<0.01 for each symptom compared to the other health care centre).
Children with fever (p=0.01), shortness of breath (p=<0.01), accelerated breath
(p=0.04), gastrointestinal symptoms (p=<0.01), or headache (p=<0.01) were more
likely to visit the tertiary health care centre. The risk factor of a close contact to a SARS-
CoV-2 infected person was more frequent (9.7% at the primary vs. 4.7% at the tertiary

health care centre) at the primary health care centre (p=<0.01).

To assess the risk of a SARS-CoV-2 infection, the reason for presentation at the health
care centre was registered. At the primary health care centre 372 out of 412 children
(90.3%) and at the tertiary health care centre 1526 out of 1454 (81.8%) visited the
health care centre due to symptoms of illness. A small proportion (40/412; 9.7% at the
primary, and 68/1454; 4.7% at the tertiary health care centre) were symptomatic
children with a history of being a close contact to an infected person. Milder symptoms
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like a sore throat, cough, rhinitis, or earache were more often treated at the primary

health care centre.

Daily Incidence

0.5%

0.5%

0.5% 0.4%
0.4%
0.4%
0.3%
0.3%
0.3% 0.2%
0.2%
0.2% %
0.2% 0.2%

0.2%

0.1%
0.1%

0,
0.1% 0.0% I
0.0%
=
Lockdown light | Lockdown 1 Lockdown light Il Lockdown 2 Lockdown light 1l
16d 21d 18d 44d 21d

B Primary health care centre M Tertiary health care centre

Table 5 Daily incidence during the various lockdowns

To calculate the daily incidence, the number of children infected with SARS-CoV-2
compared to all children tested during the lockdown was related to the duration of the
lockdown. The duration of each lockdown is given in Table 5. Looking at the incidence

of the two centres separately, the numbers are the following.

The incidence of SARS-CoV-2 infected children varied at each health care centre:
During ‘Lockdown light I', 0.2% (2/56/16) of the children at the primary and 0.4%
(14/204/16) at the tertiary health care centre were confirmed SARS-CoV2 infected
children. During the strict ‘Lockdown 1’, 0.2% (3/83/21) at the primary and 0.5%
(23/237/21) of the children at tertiary health care centre were found infected with SARS-
CoV-2. Respectively, 0.2% (2/5918) at the primary and 0.3% (11/204/18) at the tertiary
health care was the frequency of children infected during ‘Lockdown light II'. During the
long ‘Lockdown 2’ the incidence at the primary health care centre decreased to 0.0%
(2/118/44). At the tertiary health care centre, the difference was not that striking with
an incidence of 0.1% (21/508/44) during ‘Lockdown 2’. At the end of the study, during
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‘Lockdown light III’ no infected (0/96/21) children were registered at the primary health
care centre. At the tertiary health care centre 0.2% (10/301/21) of the children were
found infected during the same period. In summary, the positivity rate was significantly
higher at the hospital, but overall, there was a decrease after the period of ‘lockdown

light 2’ in both health care centres.

4.2 Results of the primary centre
4.2.1 Study population

During the study period, 412 children (50.7% male, and 49.3% female) visited the
primary health care centre. The median age was 2.9 years (IQR 1.0 — 3.0 years). The
youngest patient tested was 66 days old; the oldest patient aged 18.2 years. The
majority of patients (91.3%) was 10 years old or younger, 69.4% of the study population
were 5 years old or younger. 9 out of the 412 (2.2%) tested children have been infected
with SARS-CoV-2.

54 patients (54/412; 13.1%) had an underlying disease (Table 6). The main condition
was premature birth (15/412; 3.6%), followed by allergies of any kind (11/412; 2.7%).
8 children (8/412; 1.9%) had diseases of the urinary tract. 6 children (6/412; 1.5%) had
bronchial asthma. The risk factor “obesity” applied to 5 children (5/412; 1.2%). 4
children (4/421; 1.0%) had known immune deficiencies (periodic fever syndrome,
autoinflammatory disorder). 2 children had a heart disease (2/412, 0.5%). One child
(1/412; 0.2%) suffered from type | diabetes. Finally, two patients (2/412; 0.2%) had a
genetic disease (Bardet-Biedl-Syndrome, Medium-chain acyl-coenzyme A

dehydrogenase deficiency).

None of the 9 SARS-CoV-2 infected children detected at the primary health care centre

had an underlaying health condition.
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Comorbidities

Allergy M 2.7%

Premature birth Wl 3.6%
Obesity N 1.2%

Kidney disease M 1.9%
Immune defieciency | 1.0%
Heart disease | 0.5%
Genetic disease | 0.2%
Diabetes mellitus| | 0.2%
Asthma W 1.5%
Rare diseases | 0.2%

Healthy I 86.9%

Al 100.0%

0.0% 20.0% 40.0% 60.0% 80.0% 100.0% 120.0%

Table 6 Comorbidities in the primary health care centre

The main reasons for visiting a primary health care centre were signs of an illness.
40 out of the 412 tested children (9.7%) showed not only signs of an illness but in
addition reported close contact to an infected person. 5 out of these 40 (12.5%) children
with close contact in their medical history were tested positive by rapid SARS-CoV-2
antigen-based tests and showed ct-levels between 15 and 25 units in the performed
RT-PCR. The information about the onset of symptoms was provided by 232 out of
412 patients (56.3%). The median time between the onset of symptoms until the visit
at the primary health care centre was 2 (IQR 1-3) days with an average of 2 reported
symptoms. Here, the most common symptoms were fever (200/412; 48.5%), and
milder symptoms like cough (160/412; 38.8%) and rhinitis (153/412; 37.1%). The most
frequent symptom of SARS-CoV-2 infected children was fever (6/9; 66.7%), followed
by cough (5/9; 55.6%). During the study period no patient reported anosmia or ageusia.
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4.2.2 Lockdowns

Primary Health Care Centre Lockdown light | Lockdown 1

Duration (in d) 16 21

n 56 83

Age (in yrs; median [IQR]) 2.3 (1.3-6.5) 2.5(1.6-4.2)
Time to diagnosis (in d; median
[1QR]) 2(1-3.5) 2(1-6)
SARS-CoV-2 infected (n (%)) 2 (3.6%) 3 (3.6%)
Contact to an infected person (n (%)) 7 (12.5%) 25 (30.1%)
Comorbidities (n (%)) 2 (3.6%) 12 (14.5%)
Hospitalisation (n (%)) 0 0

Duration as inpatient (in d;
median [IQR])
Admission to ICU (n (%)) - -
Clinical symptoms (n (%))

Temperature >37.5°C 33 (58.9%) 34 (41.0%)
Sore throat 15 (26.8%) 15 (18.1%)
Coughing 18 (32.1%) 38 (45.8%)
Rhinitis 18 (32.1%) 34 (41.0%)
Dyspnoe 3 (5.4%) 11 (13.3%)
Tachypnoe 1(1.8%) 4 (4.8%)
Anosmia/Ageusia 0 0
Gl Symptoms 5 (8.9%) 14 (16.9%)
Earache 0 6 (7.2%)
Headache 0 2 (2.4%)

Table 7 Study population at the primary health care system

Lockdown light 11
18
59
3.6 (1.6-7.0)

2 (1-3.25)
2 (3.4%)
5 (8.5%)
6 (10.2%)

0

28 (47.5%)

26 (44.1%)

18 (30.5%)

25 (24.4%)
6 (10.2%)
5 (8.5%)

0

15 (25.4%)
1(1.7%)
1 (1.7%)

Lockdown 2
44
118

3.4 (1.5-6.7)

1(1-4)

2 (1.7%)
2 (1.7%)
20 (16.9%)
1(0.8%)

3

65 (55.1%)

27 (22.9%)

43 (36.4%)

47 (39.8%)
9 (7.6%)
6 (5.1%)

0

28 (32.7%)
6 (5.1%)
6 (5.1%)

Lockdown light 111

21
9%
2.8(1.7-6.2)

2(1-3)
0
1(1.0%)
14 (14.6%)
0

40 (41.7%)

20 (20.8%)

43 (44.8%)

29 (30.2%)
6 (6.3%)
1(1.0%)

0

12 (12.5%)

10 (10.4%)
4 (4.2%)

o
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16 21 18 44 21

Duration (in d)

SARS-CoV-2 infected children 2 3
Daily incidence 0.2% 0.2%

Age (in yrs; median [IQR]) 6.0 (2.4-6.0) 2.1(0.4-2.1)
Time to diagnosis (in d; median

[1QR]) 1(2-1) <
SARS-CoV-2 infected (n) 0 0
Contact to an infected person (n %)) 1 1
Comorbidities (n %)) 0 0

Hospitalisation (n) - -
Duration as inpatient (in d;
median [IQR]) = i,
Clinical symptoms (n %))
Temperature >37.5°C
Sore throat
Coughing
Rhinitis
Dyspnoe
Tachypnoe
Anosmia/Ageusia
Gl symptoms
Earache
Headache
Number of symptoms (n)
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Table 8 Basic characteristics of the infected children of the primary health care centre

During ‘Lockdown light I', 56 children performed a rapid SARS-CoV-2 antigen-based
test at the primary health care centre. 2 out of 56 children (incidence = 3.6%) had
positive results during ‘Lockdown light I'. The following RT-PCR tests showed ct-values
of 15 and 23 units. Detailed characteristics of the study population at the primary health
care centre in regard to time to diagnosis, comorbidities and clinical symptoms are
listed in Table 7. Characteristics of the children infected with SARS-CoV-2 are shown
in Table 8.

During Lockdown 1, 83 children with signs of an illness sought help at the primary
health care centre. 25 children had a positive contact history, out of these only one child
was tested positive for SARS-CoV-2 (4.0%). Overall, during ‘Lockdown 1’, 3 children
were tested positive (3/83; 6.3%), with ct-levels ranging from 15 — 28 units. Table 7 and

Table 8 provide further information about the study population.

For the 59 children who visited the primary health care centre during ‘Lockdown light
II’ the main symptom was an elevated temperature level above 37,5°C (28/59; 47.5%),
followed by a sore throat (26/59; 44.1%). SARS-CoV-2 was detected in 2 children (2/59;
3.4%) during ‘Lockdown light II'. Both of them had contact to an infected person. One
child with three mild symptoms took a rapid antigen-based detection test 8 days after
onset of symptoms. Further information about the clinical symptoms and time to

diagnosis in Table 7 and Table 8.

Common symptoms during Lockdown 2 were fever (65/118; 55.1%) and rhinitis
(47/118; 39.8%). The consequences of the restrictions were reflected in the low rate of
SARS-CoV-2 infections. The primary health care centre treated 118 symptomatic
children during this period - which implied an average number of 3 presentations at the
primary health care centre per day (118/44d). In one child, the fever was associated
with gastrointestinal symptoms. Due to the gastrointestinal symptoms and the young
age, the patient was admitted as a precautionary measure for 3 days in order to monitor

the fluid balance closely.

In the ‘Lockdown light III’ period, 96 children were tested of which none was found to
be infected by SARS-CoV-2 (0/96, 0%). The effect of the strict measures was sitill
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evident at the end of the study period, as only 5 symptomatic children were treated per

day and none of them tested positive with SARS-CoV-2.

Throughout the study period, there was a low positivity rate, which decreased over time
due to the reinstated lockdown measures. All the SARS-CoV-2 infected children, who
were screened at the primary health care centre, did not have any underlaying health
conditions. No severe course of disease was registered. Only one child was admitted
to hospital for 3 days as a precautionary measure. There was no statistically significant
difference between the symptoms of children infected by SARS-CoV-2 or not (Table 7
and Table 8).

4.3 Results of the tertiary centre
4.3.1 Study population

Reason for admission

infected family member + specialist referal | 0.4
in-hospital referral JJj 2.5
infected non-family member 0.2
self-test = 0.1
specialist referral [ 13.3
infected family member [l 4.1

self-admission |, 79.4

0 10 20 30 40 50 60 70 80 90

Table 9 Reasons for visiting the tertiary health care centre

During the study period, 1454 children in the tertiary health care system were tested
for SARS-CoV-2 based on their signs of iliness. The proportion of female patients was
46.0%. The age ranged from the day of birth (0 days) to 18.0 years at the time of the
SARS-CoV-2 detection test. The median age was 2,6 years (IQR 1,1 — 6.4 years). The

time from the onset of symptoms to the presentation at the tertiary health care system
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was on average one day (IQR 1 — 4 days). 79 (5.4%) children were infected by SARS-

CoV-2 during the study period in the tertiary health care centre in Graz, Austria.

Patients visited the tertiary health centre for various reasons. Most patients admitted
themselves to the tertiary health centre due to an onset of symptoms. The following
reasons for presentation were given in the tertiary health care centre (Table 9): referral
from a specialist (194/1454; 13.7%), 37 in-hospital-referrals (37/1454; 2.5%), and one
patient was admitted after taking a rapid SARS-CoV-2 antigen-based self-test at home
(1/1454; 0.1%). The proportion of children with a known contact to an infected person
was 4.7% (68/1454). This number included contact to infected family members (4.5%)
and non-family members (0.2%). It can be stated that the contact with an infected family
member (65/68; 95.6%) was more frequent than to a non-family member. In only 3
patients (3/68; 4.4%) a non-family member could be identified as the origin of the

infection.

179 (12.3%) of the tested patients had underlying disease. These underlying health
conditions consisted of illnesses described in the following. The most common health
conditions were urinary tract diseases (28/1454; 1.9%). 20 children (20/1454; 1.4%) of
the study population had a heart disease. The categories ‘asthma’ and ‘premature birth’
were equally frequent (17/1454; 1.2%). 14 children (14/1454; 1.0%) were oncologic
patients at the time of testing. Genetic diseases (DYRK or MCAD mutations, Down
syndrome) were reported in 13 children (13/1454; 0.9%). 11 children (11/1454; 0.8%)
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had an underlying immune deficiency. Other rare underlying diseases are listed in
Table 10.

Comorbidities

Rare disease NN 0.4
Asphyxia mm 0.1
Smoker NN 0.1
Cancer patient under therapy IS 1.0
Epilepsy NS (.5
Palliative patient I (.7
Metabolic disease IIIEEEENEGEGEGNGNGNGNN——— 0.5
Asthma I 1.2
Genetic disease I 0.9
Immune defieciency I 0.8
Allergy IS (.5
Heart disease I 1.4
Kidney disease | . 1.9
Premature birth I 1.2
Obesity and diabetes IS 0.3
Obesity I 0.8
Diabetes mellitus | . 0.1

0 0.2 0.4 0.6 0.8 1 1.2 1.4 16 1.8 2

Table 10 Comorbidities of the patients at the tertiary health care centre

The analysis of the reasons for undertaking a SARS-CoV-2 detection test at the tertiary
health care centre were the following (Table 3): The most frequent reason was fever
(820/1454; 56.4%). The second most common symptoms were gastrointestinal
symptoms including vomiting, diarrhoea, or abdominal pain (583/1454; 40.1%). Also
coughing (453/1454; 31.2%) and rhinitis (427/1454; 29.4%) were reasons for
performing a SARS-CoV-2 detection test. Other symptoms in descending order of
frequency were dyspnoea (289/1454; 19.9%), sore throat (223/1454; 15.3%),
headache (105/1454; 7.2%), and tachypnoea (102/1454; 7.0%). Anosmia or ageusia
was reported by 7 people (7/1454; 0.5%), but this was not a direct indicator for a
subsequent positive SARS-CoV-2 test result. A close contact to an infected person
within the last 14 days was reported in 4.7% (68/1454) of the study population.
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4.3.2 Lockdowns

Tertiary Health Care Centre Lockdown light! Lockdown1 Lockdown light Il Lockdown 2  Lockdown light I
Duration (in d) 16 21 18 44 21
n 204 237 204 508 301
Age (in yrs; median [IQR]) 3(1.1-8.0) 2.1(0.9-5.5) 2.9(1.2-6.4) 2.4 (1.0-6.3) 2.8(1.3-6.6)
Time to diagnosis (in d; median
[1QR]) 2(1-3) 2(1-4) 1(1-3) 1(1-3.75) 1(1-3.75)
SARS-CoV-2 infected (n (%)) 14 (6.9%) 23 (9.7%) 11 (5.4%) 21 (4.1%) 10 (3.3%)
Contact to an infected person (n (%)) 16 (7.8%) 24 (10.1%) 4 (2.0%) 21 (4.1%) 7 (2.3%)
Comorbidities (n (%)) 32 (15.7%) 36 (15.2%) 22 (10.8%) 47 (9.3%) 42 (14.0%)
Hospitalisation (n (%)) 82 (40.2%) 96 (40.5%) 86 (42.2%) 237 (46.7%) 123 (40.9%)
Duration as inpatient (in d; 3(2.5-5.5) 3(3-10) 4 (4-4) 3(3-6) 2(2-2)
median [IQR])
Admission to ICU (n (%)) 0 2 (0.8%) 1(0.5%) 0 0
Clinical symptoms (n (%))
Temperature >37.5°C 103 (50.5%) 138 (58.2%) 121 (59.3%) 291 (57.3%) 167 (55.5%)
Sore throat 37 (18.1%) 36 (15.2%) 34 (16.7%) 70 (13.8%) 46 (15.3%)
Coughing 71 (34.8%) 86 (36.3%) 46 (22.5%) 135 (26.6%) 115 (38.2%)
Rhinitis 68 (33.3%) 72 (30.4%) 58 (28.4%) 129 (25.4%) 100 (33.2%)
Dyspnoe 42 (20.6%) 52 (21.9%) 39 (19.1%) 92 (18.1%) 64 (21.3%)
Tachypnoe 19 (9.3%) 24 (10.4%) 15 (7.4%) 30 (5.9%) 14 (4.7%)
Anosmia/Ageusia 1(0.5%) 1(0.4%) 3 (1.5%) 0 2 (0.7%)
Gl Symptoms 91 (44.6%) 78 (32.9%) 76 (37.3%) 219 (43.1%) 119 (39.5%)
Earache 4 (2.0%) 12 (5.1%) 5 (2.5%) 14 (2.8%) 3 (1.0%)
Headache 17 (8.3%) 10 (4.2%) 11 (5.4%) 43 (8.5%) 24 (8.0%)

Table 11 Characteristics of the tertiary health care centre

Tertiary Health Care Centre Lockdown light | m Lockdown light 11 Lockdown light Il
16 21 18 44 21

Duration (in d)

SARS-CoV-2 infected children 14 23 11 21 10
Daily incidence 0.4% 0.5% 0.3% 0.1% 0.2%
Age (in yrs; median [IQR]) 4.0 (0.3-11.4) 2.1(0.4-11.7) 2.6 (0.6-7.2) 1.4 (0.5-3.9) 2.2 (1.0-12.8)
Time to diagnosis (in d; median
[1QR]) 1.5 (1-4) 1.5(1-3) 1(1-3) 1(1-5) 3 (0.5-4.5)
SARS-CoV-2 infected (n) 4 (28.6%) 6 (26.1%) 0 4 (19.0%) 3(30.0%)
Contact to an infected person (n %)) 8 (50.0%) 15 (65.2%) 3(27.3%) 17 (81.0%) 5 (50.0%)
Comorbidities (n %)) 5 (35.7%) 11 (47.8%) 3(27.3%) 11 (52.4%) 3 (30.0%)
Hospitalisation (median [IQR]) 3(2.5-5.5) 3(3-10) 4 (4-4) 3 (3-6) 2(2-2)
Duration as inpatient (in d;
median [IQR]) 0 2 (8.7%) 1(9.1%) 0 0
Clinical symptoms (n %))
Temperature >37.5°C 8(57.1%) 18 (78.3%) 10 (90.9%) 18 (85.7%) 5 (50.0%)
Sore throat 2 (14.3%) 3 (13.0%) 2 (18.2%) 2 (9.5%) 2 (20.0%)
Coughing 7 (50.0%) 16 (69.6%) 4 (36.4%) 5(23.8%) 5 (50.0%)
Rhinitis 3(21.4%) 12 (52.2%) 6 (54.5%) 8(38.1%) 4 (40.0%)
Dyspnoe 1(7.1%) 6(26.1%) 1(9.1%) 2 (9.5%) 4 (40.0%)
Tachypnoe 2 (14.3%) 1(4.3%) 1(9.1%) 2 (9.5%) 2 (20.0%)
Anosmia/Ageusia 0 1(4.3%) 1(9.1%) 0 1(10.0%)
Gl symptoms 8(57.1%) 6 (26.1%) 4 (36.4%) 8 (38.1%) 1 (10.0%)
Earache 0 2 (8.7%) 0 0 0
Headache 1(7.1%) 1(4.3%) 1(9.1%) 3 (14.3%) 1(10.0%)
Number of symptoms (n) 2 3 3 3 3

Table 12 Characteristics of the SARS-CoV-2 infected children at the tertiary health care centre
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During ‘Lockdown light I’ which lasted 16 days, 204 children were tested at tertiary
health care centre. An average of 13 children per day (204/16d) presented with signs
of an illness at the Emergency Department during ‘Lockdown light I'. 6.9% (14/204) had
an infection with SARS-CoV-2 during this period under review. The hospitalisation rate
was 40.2% (82/204) which is the lowest number throughout the study period. The
median duration as inpatient was 3 days (IQR 2.5 — 5.5 days). No patient needed ICU

treatment during this time. Further details are shown in Table 11 and Table 12.

During ‘Lockdown 1’, 237 children were tested at the tertiary health care centre. The
median time to diagnosis was comparable to the previous lockdown with a median time
of 2 days (IQR 1 — 4 days). The most frequent symptoms are listed in Table 11 and
Table 12. As in the preceding period, 40.5% of the children were admitted to the
hospital as inpatients (96/237) with an average stay of 3 days (IQR 3 — 10 days) on the
ward. 2 children (2/237; 0.8%) needed treatment at the ICU to monitor the oxygen
saturation. By the end of the period under review all children could be discharged

healthy again.

The ‘Lockdown 1’ was followed by ‘Lockdown light II'. 204 children sought help at the
tertiary health care centre. Mostly fever (121/204; 59.3%) followed by gastrointestinal
symptoms (76/204; 37.3%) were the reasons for presentation (Table 11 and Table 12).
The daily incidence during ‘lockdown light II' was 0.3% with 11 children being infected
by SARS-CoV-2 (11/204). As inpatients 42.2% of the children (86/204) were admitted.
The median time at hospital was 4 days (IQR 4 — 4 d). One child was admitted at the
ICU (1/204; 0.5%).

508 children were tested by RT-PCR during ‘Lockdown 2’ at the tertiary health care
centre. Over half of the children had fever (291/508; 57.3%) followed by gastrointestinal
symptoms (219/508; 43.1%). 21 children (21/508; 4.1%) had contact to a SARS-CoV-
2 infected person and 21 children were found to be infected with SARS-CoV-2 during
‘lockdown 2’. The daily incidence is the lowest during this strict lockdown with 0.1% of
the children being tested positive with SARS-CoV-2. Almost half of the visiting children
(46.7%) were hospitalized with a median time of 3 days (IQR 3 — 6 d). None needed
ICU admission to the ICU.
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During ‘Lockdown light llII’, 301 children were tested at the tertiary health care centre.
In this study population, 3.3% (10/301) children were found infected with SARS-CoV-
2. 123 children (123/301; 40.9%) were admitted to the ward with a median time of 2
days (IQR 2 — 2 d). No child needed treatment at the ICU during ‘lockdown light III".

More detailed characteristics of the study population is listed in Table 11 and Table 12.

4.4 Comparison of SARS-CoV-2 infected children

n 9 79
Incidence (%) 2.2 5.4 .01
Age (in yrs; median [IQR]) 2.4 (1.0-3.0) 1.7 (0.5-10.0) n.s.
Gender
Female (n(%)) 4 (44.4%) 36 (45.6%) n.s.
Ct-level (median [IQR]) 22.9 (15-28) 20.0 (13-32) n.s.
Pre-existing conditions (n (%)) 0 17 (21.5%)
Asthma bronchiale 0 4 (23.5%) <.01
Kidney disease 0 4 (23.5%) <.01
Heart disease 0 3(17.6%) <.01
Contact to an infected person 5 (55.6%) 47 (59.5%) s,
(n (%))
tested positive after contact 12.5% 65.3% <.01
Symptoms (n (%))
Temperature >37.5°C 6 (66.7%) 59 (74.7%) n.s.
Sore throat 3 (33.3%) 11 (13.9%) n.s.
Coughing 5 (55.6%) 37 (46.8%) n.s.
Rhinitis 2 (22.2%) 33 (41.8%) n.s.
Dyspnoe 1(11.1%) 14 (17.7%) n.s.
Tachypnoe 1(11.1%) 8 (10.1%) n.s.
Anosmia/Ageusia 0.0% 3 (3.8%) n.s.
Gl symptoms 2 (22.2%) 27 (34.2%) n.s.
Earache 0.0% 2 (2.5%) n.s.
Headache 0.0% 7 (8.9%) n.s.
Hospitalisation (n (%)) 1(11.1%) 33 (41.8%) n.s.
ICU (n (%)) 0 3(9.1%) .05

Table 13 Comparison of SARS-CoV-2 infected patients
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There was a statistically significant difference between the incidence of SARS-CoV-2
infected children between the two health care centres (p=0.01). During the study time,
9 children (9/412; 2.2%) were found infected with SARS-CoV-2 at the primary health
care centre. In contrast 79 children (79/1454; 5.4%) were infected with the virus at the
tertiary health care centre. With regard to the median age (2.4 y at the primary vs. 1.7
y at the tertiary health care centre), gender ratio (44.4% female patients at the primary
vs. 45.6% female patients at the tertiary health care centre), median ct-levels (22.9
units at the primary vs. 20.0 units at the tertiary health care centre), and the symptoms
of the infected children compared between the two health care centres, no statistically

significant difference could be found.

Remarkably, none of the SARS-CoV-2 infected children in the primary health care
centre had an underlying chronic disease, although the study populations of the two
centres were comparable in terms of underlying health conditions. At the tertiary health
care centre 17 children out of the SARS-CoV-2 infected children (17/79; 21.5%) had
an underlying chronic disease (most commonly asthma, urinary tract diseases or a

heart disease). All these infected children recovered without any adverse outcomes.

In the study population of infected children $5.6% (5/9) children at the primary and
59.5% (47/79) children at the tertiary health care centre had acquired the virus through
a close contact to a SARS-CoV-2 infected person within the previous 14 days: 50
children were likely to have contracted the virus within family clusters, 2 children were
infected by non-family members. 8.9% (7/79) of the children at the tertiary health care
centre were referred by a medical specialist with strong suspicion for COVID-19 and
the request for admission to the ward. One child was tested at home by a rapid SARS-
CoV-2 antigen-based test and then visited the tertiary health care system. Thus, no
statistically significant difference in the prevalence of contact was found in the two study
populations, with the main source of infection being within the family. But there was a
statistically significant difference in the frequency of children tested positive after
contact to a confirmed case (p=<0.01). 12.5% were tested positive after contact at the

primary health care centre. Whilst 65.3% of the children were found infected with
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SARS-CoV-2 at the tertiary health care centre after known contact to an infected

person.

Although no statistically significant difference was found in the comparison between the
two health centres in general, there were differences between SARS-CoV-2 infected
and not infected children looking at each health care centre separately. In both health
care centres, the risk factor of contact to an infected person was significantly more
frequent in the group of SARS-CoV-2 infected children than to not infected children
(p=<0.01). Fever, cough, and rhinitis occurred significantly more frequent in SARS-
CoV-2 infected children than to not infected ones (p=<0.01 for all three symptoms) at

the tertiary health care centre.

The maijority of the SARS-CoV-2 infected children at the tertiary health care centre
could be managed ambulatory. 41.8% (33/79) SARS-CoV-2 infected children were
admitted to the ward. The hospitalisation rate at the primary health care centre was
11.1% (1/9). The median time of hospitalisation was 3 days (IQR 3 — 5.5 d) with the
longest time at the hospital being 34 days. Due to their course of iliness, 3 children
(3/33; 3.4% of hospitalized children) needed intensive care monitoring. No child from
the primary health care centre required admission to the ICU. None of the children with
specific SARS-CoV-2 treatment at the ICU had an underlying health disease. 5 out of
the hospitalized children (5/33; 15.2%) had comorbidities but did not need admission
to the ICU at any time.

4.5 Case study of MIS-C

During the study period, one 12-years old child with no underlying health conditions
was admitted to the ICU due to rapid deterioration of the general condition. Four weeks
after being infected by SARS-COV-2 the child needed intensive care treatment at the
tertiary health care centre. The primary SARS-CoV-2 infection four weeks earlier was

oligosymptomatic with a rhinorrhoea and a mild ageusia.

Four weeks after the initial infection, the child presented at the emergency ambulance
with a tonsillitis, cervical lymphadenopathy, fever up to 39.9°C, an icteric complexion,

and vomiting. Five days after onset of the symptoms during the examination at the

35



hospital, the child deteriorated, became hypotonic and developed severe respiratory
distress. On admission to the ICU, the child kept dawning away but was orientated in
all qualities (therefore scoring 12 by the Glasgow Coma Scale). With an increased
breathing rate of 43 breaths per minute, additionally 6 litres of oxygen per minute
through the nasal cannula, the peripheral oxygen saturation reached 92%. At the same
time, the patient was tachycardic, the mean arterial pressure was 55 mmHg (standard
range 70 — 105 mmHg for a sufficient organ perfusion). The initial blood test showed
extremely high levels of inflammation. The CRP (C-reactive protein) was 445.4 mg/L
(physiologically below 5mg/L). The PCT (procalcitonin) reached a level of 10.6 ng/mL
(physiologically below 0.5 ng/mL). Ferritin, the other acute phase protein was 2151
ng/mL (physiologically below 101 ng/mL). Interleukin 6 measured 3223.0 pg/mL with
its physiological benchmark below 7.0 pg/mL. All the gathered findings pointed at an
acute respiratory distress syndrome (ARDS) with a local and systemic cytokine storm
that trigged rapid clinical deterioration and multiorgan failure of the liver, kidneys and
respiratory system. The child had to be intubated due to the respiratory
decompensation. At the same time, there was a high need for catecholamines for
circulatory support. The metabolic derailment with a severe acidosis as well as the
anuria quickly led to the need for continuous haemodialysis including a cytosorb-filter
for the elimination of cytokines in the blood. As synopsis of the health condition of the
child, the diagnosis of the multisystem inflammatory syndrome in children (MIS-C) was
made. The therapy started with high dose methylprednisolone, intravenous

immunoglobulins, accompanied by antibiotic therapy.

On the day of admission, the SARS-CoV-2 result of the RT-PCR was negative but
intermittently positive in further laboratory controls. After 6 days of invasive ventilation,
the patient was extubated without complications. The cortisone therapy was gradually
decreased and stopped after 16 days. Finally, the patient could be discharged in good
general health condition, cardio-respiratory stable and neurologically clear. The sense

of tase was also present again.
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5.Discussion

This Covid-19 pandemic has been the severest threat to the global health in this century
so far. SARS-COV-2 is the third pathogenic human coronavirus to date after SERS and
MERS. We know that the fatality rate is lower compared to those two, but nevertheless
the rapid spread and the ability to be easily transmitted is a characteristic of this virus.
(16) That is why the pandemic has already lasted two years and is likely to become

endemic and will coexist with us for a long time. (104)

In this section the results of this study are discussed in the context of the current state-
of-the-art in literature. In this highly dynamic evolution of COVID-19, there are now a

number of new developments.

The number of children included in comparable studies in literature ranges from small
case studies up to multinational cohort studies including 55.270 children. (105) Our
study population consisted of 1866 children and adolescents. In this study the positivity
rate ranged from 2.2% at the primary health care centre to 5.4% at the tertiary health
care centre. The positivity rate is reported in different study populations with different
results, but it is only correctly presented in the epidemiological records by the WHO
without study-related limitations. (106) Unfortunately, the WHO record cannot be
viewed subdivided by age group and the detailed data of the Austrian record system
does not start until 27" February 2020 and is thus outside the study period. (54) This
is exactly the reason why we conducted this study, as the aim was to show the early
onset of the pandemic in the two health care centres. In addition, SARS-CoV-2 antigen-
detecting rapid diagnostic tests were only launched shortly prior to the study period and
therefore the indications for this test had yet to be definitively proven at the time of the

study.

With this study, it is possible to reflect on the course of infection as well as on the course
of disease in children and adolescents during the second lockdown in Graz, Austria.
The two health care centres represent a broad cross-section of the population in and
around Graz. The study populations between the two health care centres are alike with
regard to age, gender ratio, and underlying health conditions with no relevant statistical
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difference for all three categories. Since the two population sizes and the study protocol
are nevertheless different, the incidence can only be calculated and compared to a
limited extent. The direct inter-centre comparison is not statistically valid, but a
statement can be made about the trend in the incidence in context of the Austrian
numbers at that time: Both centres follow the same trend with the overall number of
cases increasing at the end of November 2020. After ‘lockdown 1’ the strict measures
start to show an effect and the numbers decrease steadily until the end of the study
period in February 2021. These figures are in line with the general incidence in Austria
at that time. (54)

As made clear in this study, the primary health care centre covers the oligosymptomatic
children presenting with rhinitis, sore throat, and coughing, while the tertiary health care
centre covers children with more pronounced symptoms as fever, respiratory and
gastrointestinal symptoms as well as headache. However, this becomes evident not
only in terms of the symptoms, but also in terms of the low hospitality rate in the primary
health care centre (1/9 at the primary vs 33/79 at the tertiary health care centre) and
the need of intensive care treatment due to the SARS-CoV-2 infection (0/9 at the

primary vs 3/79 at the tertiary health care centre).

There were statistically significant differences between the two health care centres
regarding the following characteristics: The patients at the tertiary health care centre
were significantly younger (p=0.04), with a median age of 2.6 years in comparison with
2.9 years at the primary health care centre. Patients sought admission at the tertiary
health care centre significantly quicker (p=0.01) compared to the primary health care
centre. The median time from the onset of symptoms to the time of diagnosis was 1
day at the tertiary health care centre respectively 2 days at the primary health care
centre. The reasons for the visits varied between the health care centres: A child with
more severe symptoms (fever, gastrointestinal symptoms, or conspicuous breathing)

was more likely to consult the tertiary health care centre.

The comparison with the tertiary health care centre shows the advantages and
disadvantages of the rapid antigen-based test devices. In comparison, a lower positivity

rate is found in the primary health care centre. On the one hand, this could be explained
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by the lower sensitivity of the antigen-based tests used, compared to the PCR tests.
On the other hand, the fact that patients with pronounced symptoms or the concrete
suspicion of a SARS-CoV-2 infection could have preferred to directly go to the tertiary

health care centre.

As indicated by the numbers (12.5% at the primary vs. 65.3% at the tertiary health care
centre), the sensitivity of the RT-PCR test is higher with a positive contact history based
on a previously performed rapid antigen test. On the one hand, this could be explained
by the lower sensitivity of the antigen tests used compared to the RT-PCR. On the other
hand, it could also be due to the fact that patients with known symptoms and reasonable

suspicion of a COVID infection decided to directly visit the tertiary health care centre.

In the first year of the pandemic, studies indicated that children and adolescents had a
lower rate of symptomatic infection than adults, with the majority developing no or mild
symptoms. This can be illustrated by the example of the tertiary health care system:
The relatively frequent inpatient admissions (624/1454; 42.9%) combined with a very
short mean length of stay (3d) could indicate a cautious approach with little experience
with SARS-CoV-2 infected children during this study period and at the beginning of the
pandemic. This observation is supported by the fact that only a very small percentage
(3/624; 0.5%) of hospitalised children actually required intensive monitoring or specific

therapy in the intensive care unit.

Before case studies on MIS-C emerged, it was said that severe cases are generally
rare in children. Severe courses of infection have only been observed in children with
previous illnesses and a weakened immune system. (7,8,47,64,107-110) With this
study, the consequences of the delayed immune response to the SARS-CoV-2
infection becomes evident, as MIS-C is also reported during our study period and
described in the chapter Case study of MIS-C (4.5).

At the time the study was conducted, no mutations of the RNA have yet occurred, so
they are not addressed in this present study. One year later, in January 2022, three
dominant variants of SARS-CoV-2 have been registered to be circulating in Austria. In
April 2021, B.1.1.7 (a, Alpha) was responsible for the high incidence of infection. During

the of summer 2021, B.1.1.7 was replaced by a more infectious variant, classified as

39



B.1.617 (8, Delta). Until the end of 2021 the mutation delta was the absolutely dominant
variant in many countries of the world including Austria. Since the turn of the year
2021/22, B.1.1.529 (06, Omicron) is the predominant variant until today. (111) Omicron
shows a decoupling of the number of infections from the number of severe courses.
(112) Thus the fear of an overload of intensive care capacities is diminishing despite a
reduced efficacy of the currently admitted vaccines. However, the overall efficacy of
these vaccines against severe courses of the disease has been registered to persist.
(113,114)

A new case study by Ludvigsson J (115) claims that an infection by the new variants of
SARS-COV-2 may exhibit slightly different symptoms. For example, ageusia or
anosmia have not been reported in combination with the more recent variants.
Furthermore, this study reports on an unusual frequency of convulsions in children who
are infected with the Omicron variant of SARS-CoV-2 in Sweden and South Africa.
(113,115) A British study clarifies that Omicron is likely to manifest itself by rhinitis, sore

throat, headache, sneezing, or fatigue. (116)

Regarding transmission patterns, even asymptomatic children are able to spread the
virus. (42,55) However, the viral load of asymptomatic children is usually lower than
that of children with symptoms. (117) Moreover, it can be assumed that children are
not super spreaders. (33,118-120) Nation-wide school and day-care centre closures
are of negligible efficacy compared to general social distancing and hygiene
regulations. (43,121-125) However, for children and young adults harmful side effects
of social distancing in the context of the containment measures have been reported.
(126,127)

This study is limited by its retrospective approach. To be able to answer the research
question precisely, a prospective study with an equally large study population and the
same enrolment in the sampling procedure would be helpful. In addition, the recording
of the Austria-wide incidence by age group, which corresponds to the period under
investigation, is missing. However, as this is the first pandemic of its kind, science is of

course not the main focus in the beginning and so this retrospective data analysis
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shows the real outbreak of the pandemic and illustrates the effect of the “lockdowns”

with its contact restrictions.

In addition, the different test methods are a limitation of the study. However, due to lack
of resources and availability of PCR diagnostics at the time of the study, there was no
other possibility of providing adequate care for the children in the primary health care
system. The number children who made use of the services offered in the primary
health care system at an early stage of the disease, even with mild symptoms, speaks
for the use of the tests. In this way, the primary health care systems were able to
guarantee their health care services and easy access to the health care system even
during the lockdowns. That the strict measures of the different lockdowns were effective
is shown by the fact that also in this study the most frequent cause of infection was the
family, i.e. the household environment. Moreover, in favour of the strict contact
restrictions as well as the face masks speaks the low number of sick children as an
average daily number of only 3 consultations at the primary (412/120d) and 12
consultations at the tertiary health care system (1454/120d) has never been so low

since.

Considering the pace at which the research in this area is moving forward, it is likely
that the findings of the publications described in this study will be quickly complemented

by further research.

5.2 Conclusion

From an outpatient paediatric point of view, SARS-CoV-2 infections in children and
adolescents were rare over the studied period and had milder courses than in adults.
In comparison to tertiary centres, a lower positivity rate is found in the primary health
care centre. On the one hand this could be explained by the lower sensitivity of the
antigen-based tests used compared to the PCR tests. On the other hand, it can be due
to the fact that patients with pronounced symptoms or the concrete suspicion of a

SARS-CoV-2 infection tend to primarily go to the tertiary health care centre.
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Nevertheless, the use of rapid antigen-based SARS-COV-2 detection tests is useful in
the field of point-of-care testing in the primary health care centre setting. During the
study period there were no vaccinations and thus no prevention options other than tests
to protect against infection. Hence, a safe visit to the doctor could only be ensured by
means of screening. So, the rapid test had its justification in this context. A direct
comparison of the two test methods is only possible to a limited extent, as sampling is
not a standardised procedure. Despite its limitations and retrospective character this
study with its discussed publications will hopefully pave the way for a more consistent

and predictive plan for future pandemics and viral outbreaks.

42



6.References

WHO. Novel Coronavirus Situation Report-5. World Heal Organ [Internet].
2020;(25 JANUARY):1-7. Available from: https://www.who.int/docs/default-
source/coronaviruse/situation-reports/20200125-sitrep-5-2019-
ncov.pdf?sfvrsn=429b143d_8

World Health Organization. COVID-19 Weekly Epidemiological Update 22. World
Heal Organ [Internet]. 2020;(December):1-3. Available from:
https://www.who.int/docs/default-source/coronaviruse/situation-

reports/weekly epidemiological_update 22.pdf

WHO Coronavirus (COVID-19) Dashboard | WHO Coronavirus (COVID-19)
Dashboard With Vaccination Data [Internet]. [cited 2022 Jan 22]. Available from:
https://covid19.who.int/

Pollan M, Pérez-Gémez B, Pastor-Barriuso R, Oteo J, Hernan MA, Pérez-
Olmeda M, et al. Prevalence of SARS-CoV-2 in Spain (ENE-COVID): a
nationwide, population-based seroepidemiological study. Lancet.
2020;396(10250):535—44.

Rostami A, Sepidarkish M, Leeflang MMG, Riahi SM, Nourollahpour Shiadeh M,
Esfandyari S, et al. SARS-CoV-2 seroprevalence worldwide: a systematic review
and meta-analysis. Clin Microbiol Infect. 2021;27(3):331-40.

Chen C, Zhu C, Yan D, Liu H, Li D, Zhou Y, et al. The epidemiological and
radiographical characteristics of asymptomatic infections with the novel
coronavirus (COVID-19): A systematic review and meta-analysis. Int J Infect Dis
[Internet]. 2021;104(January):458—64. Available from:
https://doi.org/10.1016/,.ijid.2021.01.017

Dong Y, Dong Y, Mo X, Hu Y, Qi X, Jiang F, et al. Epidemiology of COVID-19
among children in China. Vol. 145, Pediatrics. 2020.

43



10.

11.

12.

13.

14.

15.

16.

17.

Robinson J, Freire D. COVID-19 — What does a paediatrician need to know? Vol.
35, Paediatric Respiratory Reviews. 2020.

Mehta NS, Mytton OT, Mullins EWS, Fowler TA, Falconer CL, Murphy OB, et al.
SARS-CoV-2 (COVID-19): What Do We Know about Children? A Systematic
Review. Clin Infect Dis. 2020;71(9):2469-79.

Onder G, Rezza G, Brusaferro S. Case-Fatality Rate and Characteristics of
Patients Dying in Relation to COVID-19 in Italy. JAMA - J Am Med Assoc.
2020;323(18):1775-6.

Lippi G, Mattiuzzi C, Sanchis-Gomar F, Henry BM. Clinical and demographic
characteristics of patients dying from COVID-19 in Italy vs China. Vol. 92, Journal
of Medical Virology. 2020.

Aktuelle Situation - AGES Dashboard COVID19 [Internet]. [cited 2021 Aug 16].
Available from: https://covid19-dashboard.ages.at/

Wu Z, McGoogan JM. Characteristics of and Important Lessons from the
Coronavirus Disease 2019 (COVID-19) Outbreak in China: Summary of a Report
of 72314 Cases from the Chinese Center for Disease Control and Prevention.
JAMA - J Am Med Assoc. 2020;323(13):1239-42.

Cui X, Zhao Z, Zhang T, Guo W, Guo W, Zheng J, et al. A systematic review and
meta-analysis of children with coronavirus disease 2019 (COVID-19). J Med
Virol. 2021;93(2).

Ludvigsson JF. Systematic review of COVID-19 in children shows milder cases
and a better prognosis than adults. Acta Paediatr Int J Paediatr.
2020;109(6):1088-95.

Hu B, Guo H, Zhou P, Shi ZL. Characteristics of SARS-CoV-2 and COVID-19.
Nat Rev Microbiol [Internet]. 2020;(December). Available from:

http://dx.doi.org/10.1038/s41579-020-00459-7

Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A Novel Coronavirus from
Patients with Pneumonia in China, 2019. N Engl J Med. 2020;382(8):727-33.

44



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Wu F, Zhao S, Yu B, Chen YM, Wang W, Song ZG, et al. A new coronavirus
associated with human respiratory disease in China. Nature. 2020;579(7798).

Wang Z, Zhou Q, Wang C, Shi Q, Lu S, Ma Y, et al. Clinical characteristics of
children with COVID-19: a rapid review and meta-analysis. Ann Transl Med.
2020;8(10):620-620.

Ogimi C, Kim YJ, Martin ET, Huh HJ, Chiu CH, Englund JA. What's New With
the Old Coronaviruses? J Pediatric Infect Dis Soc. 2020;9(2).

Deng S-Q, Peng H-J. Characteristics of and Public Health Responses to the
Coronavirus Disease 2019 Outbreak in China. J Clin Med. 2020;9(2).

Han Q, Lin Q, Jin S, You L. Coronavirus 2019-nCoV: A brief perspective from the

front line. Vol. 80, Journal of Infection. 2020.

Galmiche S, Charmet T, Schaeffer L, Paireau J, Grant R, Platen C Von, et al.
The Lancet Regional Health - Europe Exposures associated with SARS-CoV-2

infection in France : A nationwide online case-control study. 2021;7.

Mistry P, Barmania F, Mellet J, Peta K, le Strydom A, Viljoen IM, et al. SARS-
CoV-2 Variants, Vaccines, and Host Immunity. 2019 [cited 2022 Jul 30]; Available

from: www.frontiersin.org

Tegally H, Wilkinson E, Giovanetti M, Iranzadeh A, Fonseca V, Giandhari J, et
al. Detection of a SARS-CoV-2 variant of concern in South Africa. Nature
[Internet]. 2021;592(7854):438-43. Available from:
http://dx.doi.org/10.1038/s41586-021-03402-9

Volz E, Mishra S, Chand M, Barrett JC, Johnson R, Geidelberg L, et al. Assessing
transmissibility of SARS-CoV-2 lineage B.1.1.7 in England. Nature.
2021;593(7858):266-9.

Karim SSA, Karim QA. Omicron SARS-CoV-2 variant: a new chapter in the
COVID-19 pandemic. Lancet [Internet]. 2021 Dec 11 [cited 2022 Feb
5];398(10317):2126-8. Available from:
http://www.thelancet.com/article/S0140673621027586/fulltext

45



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

van Dorp L, Acman M, Richard D, Shaw LP, Ford CE, Ormond L, et al.
Emergence of genomic diversity and recurrent mutations in SARS-CoV-2. Infect
Genet Evol [Internet]. 2020;83(April):104351. Available from:
https://doi.org/10.1016/j.meegid.2020.104351

Del Rio C, Malani PN. COVID-19 - New Insights on a Rapidly Changing
Epidemic. Vol. 323, JAMA - Journal of the American Medical Association. 2020.

Struyf T, Deeks JJ, Dinnes J, Takwoingi Y, Davenport C, Leeflang MMG, et al.
Signs and symptoms to determine if a patient presenting in primary care or
hospital outpatient settings has COVID-19 disease. Vol. 2020, Cochrane

Database of Systematic Reviews. 2020.

Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological and clinical
characteristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan,
China: a descriptive study. Lancet. 2020;395(10223).

Waterfield T, Watson C, Moore R, Ferris K, Tonry C, Watt A, et al.
Seroprevalence of SARS- - CoV-2 antibodies in children: a prospective
multicentre cohort study. 2021;680-6.

Nikolopoulou GB, Maltezou HC. COVID-19 in children: where do we stand ?
2020;(January).

Mak PQ, Chung K. PRESENTATION OF COVID-19 INFECTION IN.
2020;39(8):199-200.
Course C, Loads V. Children and Adolescents With SARS-CoV-2 Infection.
2020;39(12):388-92.

King JA, Whitten TA, Bakal JA, Mcalister FA. Symptoms associated with a
positive result for a swab for SARS-CoV-2 infection among children in Alberta.
2021;193(1):1-9.

Zimmermann P, Pittet LF, Finn A, Pollard AJ, Curtis N. Should children be
vaccinated against COVID-19? Arch Dis Child. 2021;archdischild-2021-323040.

46



38.

39.

40.

41.

42.

43.

44,

45.

46.

Bhuiyan MU, Stiboy E, Hassan MZ, Chan M, Islam MS, Haider N, et al.
Epidemiology of COVID-19 infection in young children under five years: A

systematic review and meta-analysis. Vol. 39, Vaccine. 2021.

De Luca CD, Esposito E, Cristiani L, Mancino E, Nenna R, Cortis E, et al. Covid-
19 in children: A brief overview after three months experience. Vol. 35, Paediatric
Respiratory Reviews. W.B. Saunders Ltd; 2020. p. 9-14.

Palmieri L, Andrianou X, Barbariol P. Caratteristiche dei pazienti deceduti positivi
all'infezione da SARS-CoV-2 in ltalia [Internet]. 2020 [cited 2022 Jan 22].
Available from: https://www.epicentro.iss.it/coronavirus/bollettino/Report-
COVID-2019_21_maggio.pdf

Gotzinger F, Santiago-Garcia B, Noguera-Julian A, Lanaspa M, Lancella L, Cald
Carducci Fl, et al. COVID-19 in children and adolescents in Europe: a

multinational, multicentre cohort study. Lancet Child Adolesc Heal. 2020;4(9).

Lu X, Zhang L, Du H, Zhang J, Li YY, Qu J, et al. SARS-CoV-2 Infection in
Children. N Engl J Med. 2020;382(17).

Hubner J, Simon A, Exner M, Huppertz H, Popp W, Hintergrund A. Aktualisierte
Stellungnahme der Deutschen Gesellschaft fur Padiatrische Infektiologie ( DGPI
) und der Deutschen Gesellschaft fur Krankenhaushygiene ( DGKH ) zur Rolle
von Schulen und Kindertagesstatten in der COVID-19 Pandemie: Mit
Ausweitung und Verbes. 2021;1-17.

Debiasi RL, Delaney M. Symptomatic and Asymptomatic Viral Shedding in
Pediatric Patients Infected With Severe Acute Respiratory Syndrome Under the
Surface. 2020;2:2020-2.

Sun D, Zhu F, Wang C, Wu J, Liu J, Chen X, et al. Children Infected With SARS-
CoV-2 From Family Clusters. Front Pediatr. 2020;8(June):2-9.

WHO. WHO Report  65. 2020;2019(March). Available  from:
https://www.who.int/docs/default-source/coronaviruse/situation-
reports/20200325-sitrep-65-covid-19.pdf?sfvrsn=ce13061b_2

47



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Parri N, Lenge M, Buonsenso D. Children with Covid-19 in Pediatric Emergency
Departments in Italy. N Engl J Med. 2020;383(2).

Posfay-Barbe KM, Wagner N, Gauthey M, Moussaoui D, Loevy N, Diana A, et al.
COVID-19 in children and the dynamics of infection in families. Pediatrics.
2020;146(2).

Lee PI, Hu YL, Chen PY, Huang YC, Hsueh PR. Are children less susceptible to
COVID-19? J Microbiol Immunol Infect. 2020;53(3).

Viner RM, Mytton OT, Bonell C, Ward J, Hudson L, Waddington C, et al.
Susceptibility to SARS-CoV-2 Infection Among Children and Adolescents
Compared With Adults A Systematic Review and Meta-analysis.
2021;175(2):143-56.

Chan JFW, Yuan S, Kok KH, To KKW, Chu H, Yang J, et al. A familial cluster of
pneumonia associated with the 2019 novel coronavirus indicating person-to-
person transmission: a study of a family cluster. Lancet [Internet].
2020;395(10223):514-23. Available from: http://dx.doi.org/10.1016/S0140-
6736(20)30154-9

Taylor D, Lindsay AC, Halcox JP. Correspondance Aerosol and Surface Stability
of SARS-CoV-2 as Compared with SARS-CoV-1. Nejm. 2010;0-2.

Carroll WD, Strenger V, Eber E, Porcaro F, Cutrera R, Fitzgerald DA, et al.
European and United Kingdom COVID-19 pandemic experience: The same but
different. Paediatr Respir Rev [Internet]. 2020;35(March):50—6. Available from:
https://doi.org/10.1016/j.prrv.2020.06.012

Ages.  https://covid19-dashboard.ages.at/  [Internet].  Available  from:
https://covid19-dashboard.ages.at/

Munro APS, Faust SN. Addendum to: Children are not COVID-19 super
spreaders: Time to go back to school. Arch Dis Child. 2021;106(2):19-20.

RKI - Coronavirus SARS-CoV-2 - Corona-KiTa-Studie [Internet]. [cited 2022 Jan
23]. Available from:

48



S7.

58.

59.

60.

61.

62.

63.

64.

https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Projekte RKI/K
iTaStudie.html

Xu'Y, Li X, Zhu B, Liang H, Fang C, Gong Y, et al. Characteristics of pediatric
SARS-CoV-2 infection and potential evidence for persistent fecal viral shedding.
Nat Med. 2020;26(4):502-5.

Zeng H, Xu C, Fan J, Tang Y, Deng Q, Zhang W, et al. Antibodies in Infants Born
to Mothers With COVID-19 Pneumonia. JAMA [Internet]. 2020 May 12 [cited
2022 Jan 23];323(18):1848-9. Available from:

https://jamanetwork.com/journals/jama/fullarticle/2763854

Dong L, Tian J, He S, Zhu C, Wang J, Liu C, et al. Possible Vertical Transmission
of SARS-CoV-2 From an Infected Mother to Her Newborn. JAMA [Internet]. 2020
May 12 [cited 2022 Jan 23];323(18):1846-8. Available from:

https://jamanetwork.com/journals/jama/fullarticle/2763853

Lavezzo E, Franchin E, Ciavarella C, Cuomo-Dannenburg G, Barzon L, Del
Vecchio C, et al. Suppression of a SARS-CoV-2 outbreak in the Italian
municipality of Vo’. Nature. 2020;584(7821):425-9.

Chung E, Chow EJ, Wilcox NC, Burstein R, Brandstetter E, Han PD, et al.
Comparison of Symptoms and RNA Levels in Children and Adults With SARS-
CoV-2 Infection in the Community Setting. 2021;98109.

Whittaker E, Bamford A, Kenny J, Kaforou M, Jones CE, Shah P, et al. Clinical
Characteristics of 58 Children With a Pediatric Inflammatory Multisystem
Syndrome Temporally Associated With SARS-CoV-2. 2020;324(3):259-69.

Belay ED, Abrams J, Oster ME, Giovanni J, Pierce T, Meng L, et al. Trends in
Geographic and Temporal Distribution of US Children with Multisystem
Inflammatory Syndrome during the COVID-19 Pandemic. JAMA Pediatr. 2021
Aug 1;175(8):837-45.

Yasuhara J, Kuno T, Takagi H, Sumitomo N. Clinical characteristics of COVID-
19 in children: A systematic review. Pediatr Pulmonol [Internet]. 2020 Oct 1 [cited

49



65.

66.

67.

68.

69.

70.

2022 Jan 23];55(10):2565-75. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1002/ppul.24991

Riphagen S, Gomez X, Gonzalez-martinez C, Wilkinson N, Theocharis P.
Correspondence Hyperinflammatory shock in children during COVID-19: PCR
screening of asymptomatic health- hospital. Lancet [Internet].
2020;395(10237):1607-8. Available from: http://dx.doi.org/10.1016/S0140-
6736(20)31094-1

Verdoni L, Mazza A, Gervasoni A, Martelli L, Ruggeri M, Ciuffreda M, et al. An
outbreak of severe Kawasaki-like disease at the Italian epicentre of the SARS-
CoV-2 epidemic: an observational cohort study. Lancet [Internet].
395(10239):1771-8. Available  from: http://dx.doi.org/10.1016/S0140-
6736(20)31103-X

Paediatric Intensive Care Society. PICS Statement: Increased number of
reported cases of novel presentation of multisystem inflammatory disease
[Internet]. 2020 [cited 2022 Jan 23]. p. 1-2. Available from:
https://pccsociety.uk/wp-content/uploads/2020/04/PICS-statement-re-novel-KD-
C19-presentation-v2-27042020.pdf

Bixler D, Miller AD, Mattison CP, Taylor B, Komatsu K, Peterson Pompa X, et al.
SARS-CoV-2-Associated Deaths Among Persons Aged 21 Years — United
States, February 12—July 31, 2020. MMWR Morb Mortal Wkly Rep [Internet].
2020 Sep 18 |[cited 2022 Jan 23];69(37):1324-9. Available from:

https://www.cdc.gov/mmwr/volumes/69/wr/mm6937e4.htm

Feldstein LR, Rose EB, Horwitz SM, Collins JP, Newhams MM, Son MBF, et al.
Multisystem Inflammatory Syndrome in U.S. Children and Adolescents. N Engl J
Med [Internet]. 2020 Jul 23 [cited 2022 Jan 23];383(4):334—46. Available from:
https://www.nejm.org/doi/10.1056/NEJMo0a2021680

Ahmed M, Advani S, Moreira A, Zoretic S, Martinez J, Chorath K, et al.
Multisystem inflammatory syndrome in children: A systematic review.
EClinicalMedicine [Internet]. 2020;26:100527. Available from:

50



71.

72.

73.

74.

75.

76.

77.

78.

79.

https://doi.org/10.1016/j.eclinm.2020.100527

Levin M. Childhood Multisystem Inflammatory Syndrome — A New Challenge in
the Pandemic. N Engl J Med. 2020;383(4):393-5.

Harwood R, Allin B, Jones CE, Whittaker E, Ramnarayan P, Ramanan A V., et
al. A national consensus management pathway for paediatric inflammatory
multisystem syndrome temporally associated with COVID-19 (PIMS-TS): results
of a national Delphi process. Lancet Child Adolesc Heal. 2021;5(2):133—41.

Vogel TP, Top KA, Karatzios C, Hilmers DC, Tapia LI, Moceri P, et al.
Multisystem inflammatory syndrome in children and adults (MIS-C/A): Case
definition & guidelines for data collection, analysis, and presentation of
immunization safety data. Vaccine [Internet]. 2021 May 21 [cited 2022 Feb
6];39(22):3037-49. Available from: https://pubmed.ncbi.nim.nih.gov/33640145/

Buonsenso D, Munblit D, De Rose C, Sinatti D, Ricchiuto A, Carfi A, et al.
Preliminary evidence on long COVID in children. Acta Paediatr Int J Paediatr.
2021;110(7):2208-11.

Brackel CLH, Lap CR, Buddingh EP, van Houten MA, van der Sande LJTM,
Langereis EJ, et al. Pediatric long-COVID: An overlooked phenomenon? Pediatr
Pulmonol. 2021;56(8):2495-502.

Nr A. Leitlinie ,Post-COVID/Long-COVID”.  Rehabilitation  (Stuttg).
2021;60(05):296—296.

AWMF: Detail [Internet]. |[cited 2022 Jan 23]. Available from:
https://www.awmf.org/leitlinien/detail/ll/020-027 .html

Overview | COVID-19 rapid guideline: managing the long-term effects of COVID-
19 | Guidance | NICE [Internet]. [cited 2022 Jan 23]. Available from:
https://www.nice.org.uk/guidance/NG188

Radtke T, Ulyte A, Puhan MA, Kriemler S. Long-term Symptoms After SARS-
CoV-2 Infection in Children and Adolescents. JAMA [Internet]. 2021 Sep 7 [cited
2022 Jan 23];326(9):869-71. Available from: https://jamanetwork-1com-

51



80.

81.

82.

83.

84.

85.

86.

87.

88.

10013b51805fa.han.medunigraz.at/journals/jamal/fullarticle/2782164

Molteni E, Sudre CH, Canas LS, Bhopal SS, Hughes RC, Antonelli M, et al.
lliness duration and symptom profile in symptomatic UK school-aged children
tested for SARS-CoV-2. Lancet Child Adolesc Heal. 2021;5(10):708-18.

Say D, Crawford N, McNab S, Wurzel D, Steer A, Tosif S. Post-acute COVID-19
outcomes in children with mild and asymptomatic disease. Lancet Child Adolesc
Heal [Internet]. 2021;5(6):e22-3. Available from:
http://dx.doi.org/10.1016/S2352-4642(21)00124-3

Appendix S, Ludvigsson JF. C or r e sp ondence Open Schools , Covid-19 , and
Child and Teacher Morbidity in Sweden. 2021;1-3.

Sterkey E, Olsson-Akefeldt S. Persistent symptoms in Swedish children after
hospitalisation due to COVID- -. Acta Paediatr Int J Paediatr. 2021;(May):2578—
80.

Blog 100 - Chronologie zur Corona-Krise in Osterreich - Teil 4: Erneute
Lockdowns, Massentests und der Beginn der Impfkampagne [Internet]. [cited
2022 Jul 30]. Available from: https://viecer.univie.ac.at/corona-blog/corona-blog-
beitraege/blog100/

Infektionskrankheit Covid-19 Chronologie Osterreich 2. Teil 2020 — Salzburgwiki
[Internet]. [cited 2021 Aug 16]. Available from:
https://www.sn.at/wiki/Infektionskrankheit_Covid-

19 _Chronologie_Osterreich_2._Teil 2020#cite_note-4

COVID-19 Pravalenz [Internet]. [cited 2021 Aug 16]. Available from:
https://www.statistik.at/web_de/statistiken/menschen_und_gesellschaft/gesund
heit/covid19/index.html

Presse [Internet]. [cited 2021 Aug 16]. Available from:
https://www.statistik.at/web_de/presse/124846.html

Du J, J Beesley L, Lee S, Zhou X, Dempsey W, Mukherjee B. Optimal diagnostic
test allocation strategy during the COVID-19 pandemic and beyond. Stat Med.

52



89.

90.

91.

92.

93.

94.

95.

96.

2022:41(2):310-27.

Serologische Teste und ihre Interpretation - infektiologie.co.at [Internet]. [cited
2022 Feb 6]. Available from: https://infektiologie.co.at/e_learnings/serologische-

teste-und-ihre-interpretation

Laboratory testing for 2019 novel coronavirus (2019-nCoV) in suspected human
cases [Internet]. [cited 2022 Jan 23]. Available from:
https://www.who.int/publications/i/item/10665-331501

Chaimayo C, Kaewnaphan B, Tanlieng N, Athipanyasilp N, Sirijatuphat R,
Chayakulkeeree M, et al. Rapid SARS-CoV-2 antigen detection assay in
comparison with real-time RT-PCR assay for laboratory diagnosis of COVID-19
in Thailand. Virol J. 2020;17(1).

Corman V, Landt O, Kaiser M, Molenkamp R, Meijer A, Chu DK, et al. Detection
of 2019 -nCoV by RT-PCR. Euro Surveill. 2020;25(3):1-8.

Lindner AK, Nikolai O, Kausch F, Wintel M, Hommes F, Gertler M, et al. Head-
to-head comparison of SARS-CoV-2 antigen-detecting rapid test with self-
,collected nasal swab versus professional-collected nasopharyngeal swab. [cited
2021 Aug 17]; Available from: https://doi.org/10.1183/13993003.03961-2020

World Health Organization. Antigen-detection in the diagnosis of SARS-CoV-2
infection using rapid immunoassays Interim guidance, 11 September 2020.
World Heal Organ [Internet]. 2020;(September):1-9. Available from:
https://www.who.int/publications/i/item/antigen-detection-in-the-diagnosis-of-
sars-cov-2infection-using-rapid-
immunoassays%O0Ahttps://apps.who.int/iris/handle/10665/334253

Albert E, Torres |, Bueno F, Huntley D, Molla E, Fernandez-Fuentes MA, et al.
Field evaluation of a rapid antigen test (Panbio™ COVID-19 Ag Rapid Test
Device) for COVID-19 diagnosis in primary healthcare centres. Clin Microbiol
Infect. 2021;27(3).

Thomas E, Delabat S, Carattini YL, Andrews DM. SARS-CoV-2 and variant

53



97.

98.

99.

100.

101.

102.

103.

104.

diagnostic testing approaches in the United States. Viruses. 2021;13(12).

Alemany A, Baré B, Ouchi D, Rodé P, Ubals M, Corbacho-Monné M, et al.
Analytical and clinical performance of the panbio COVID-19 antigen-detecting
rapid diagnostic test. J Infect [Internet]. 2021 May 1 [cited 2022 Feb 5];82(5):186—
230. Available from: https://pubmed.ncbi.nim.nih.gov/33421447/

Fenollar F, Bouam A, Ballouche M, Fuster L, Prudent E, Colson P, et al.
Evaluation of the panbio COVID-19 rapid antigen detection test device for the
screening of patients with COVID-19. J Clin Microbiol. 2021;59(2):2020-2.

Diao B, Wen K, Zhang J, Chen J, Han C, Chen Y, et al. Accuracy of a
nucleocapsid protein antigen rapid test in the diagnosis of SARS-CoV-2 infection.
Clin Microbiol Infect [Internet]. 2021 [cited 2021 Aug 17];27:289-90. Available
from: https://doi.org/10.1016/j.cmi.2020.09.057

Sun B, Feng Y, Mo X, Zheng P, Wang Q, Li P, et al. Kinetics of SARS-CoV-2
specific IgM and IgG responses in COVID-19 patients. 2020; Available from:
https://doi.org/10.1080/22221751.2020.1762515

Pan Y, Li X, Yang G, Fan J, Tang Y, Zhao J, et al. Serological
immunochromatographic approach in diagnosis with SARS-CoV-2 infected
COVID-19 patients. J Infect [Internet]. 2020;81(1):e28-32. Available from:
https://doi.org/10.1016/j.jinf.2020.03.051

Wolfel R, Corman VM, Guggemos W, Seilmaier M, Zange S, Muller MA, et al.
Virological assessment of hospitalized patients with COVID-2019. Nature
[Internet]. 2020;581:465. Available from: https://doi.org/10.1038/s41586-020-
2196-x

Aebi C, Tenenbaum T, Kahlert CR, Strenger V, Zurl C, Eber E, et al. Low Rate
of SARS-CoV-2 Infections in Symptomatic Patients Attending a Pediatric
Emergency Department. Front Pediatr | www.frontiersin.org [Internet]. 2021
[cited 2022 Jul 30];1:637167. Available from: www.frontiersin.org

Tang D, Comish P, Kang R. The hallmarks of COVID-19 disease. PLoS Pathog

54



105.

106.

107.

108.

109.

110.

111.

112.

[Internet]. 2020;16(5):1-24. Available from:
http://dx.doi.org/10.1371/journal.ppat.1008536

Baseline characteristics, management, and outcomes of 55,270 children and
adolescents diagnosed with COVID-19 and 1,952,693 with influenza in France,
Germany, Spain, South Korea and the United States: an international network
cohort study. [cited 2022 Feb 9l; Available from:
https://doi.org/10.1101/2020.10.29.20222083

WHO Coronavirus (COVID-19) Dashboard | WHO Coronavirus (COVID-19)
Dashboard With Vaccination Data [Internet]. [cited 2023 Jan 8]. Available from:
https://covid19.who.int/

Chidini G, Villa C, Calderini E, Marchisio P, De Luca D. SARS-CoV-2 Infection in
a Pediatric Department in Milan: A Logistic Rather Than a Clinical Emergency.
Pediatr Infect Dis J [Internet]. 2020 Jun 1 [cited 2022 Feb 8];39(6):E79-80.
Available from: https://pubmed-1ncbi-1nlm-1nih-1gov-
10013b5s304cd.han.medunigraz.at/32221165/

Liguoro I, Pilotto C, Bonanni M, Ferrari ME, Pusiol A, Nocerino A, et al. SARS-
COV-2 infection in children and newborns: a systematic review. Eur J Pediatr.
2020;179(7):1029-46.

Perikleous E, Tsalkidis A, Bush A, Paraskakis E. Coronavirus global pandemic:
An overview of current findings among pediatric patients. Pediatr Pulmonol.
2020;55(12):3252-67.

Jiehao C, Jin X, Daojiong L, Zhi Y, Lei X, Zhenghai Q, et al. A case series of
children with 2019 novel coronavirus infection: Clinical and epidemiological
features. Clin Infect Dis. 2020;71(6).

Coronavirus - AGES [Internet]. [cited 2022 Feb 9]. Available from:
https://www.ages.at/mensch/krankheit/krankheitserreger-von-a-bis-

z/coronavirus

Ledford H. How severe are Omicron infections? Nature. 2021;600(7890):577-8.

55



113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

Wolter N, Jassat W, Walaza S, Welch R, Moultrie H, Groome M, et al. Articles
Early assessment of the clinical severity of the SARS-CoV-2 omicron variant in
South Africa: a data linkage study. Lancet [Internet]. 2022;399(10323):437—46.
Available from: http://dx.doi.org/10.1016/S0140-6736(22)00017-4

Valdez A. Europe must come together to confront omicron. Bm;.
2022;(January):090.

Ludvigsson J, Id O, Article O, Epidemiology M, Institutet K, Email S. Convulsions
in children with COVID-19 during the Omicron wave. :0-3.

lacobucci G. Covid-19: Runny nose , headache , and fatigue are commonest

symptoms of omicron , early data show. 2021;34183357.

Quartalsberichte der Corona-KiTa-Studie [Internet]. [cited 2022 Feb 8]. Available

from: https://corona-kita-studie.de/quartalsberichte-der-corona-kita-studie

Li X, Xu W, Dozier M, He Y, Kirolos A, Lang Z, et al. The Role of Children in the
Transmission of SARS-CoV2: Updated Rapid Review. J Glob Health.
2020;10(2):1-11.

Rankin DA, Talj R, Howard LM, Halasa NB. Epidemiologic trends and
characteristics of SARS-CoV-2 infections among children in the United States.

Vol. 33, Current opinion in pediatrics. 2021.

European Centre for Disease Control. COVID-19 in children and the role of

school settings in COVID-19 transmission-second update. Ecdc. 2021;(July):37.

Im Kampe EO, Lehfeld AS, Buda S, Buchholz U, Haas W. Surveillance of COVID-
19 school outbreaks, Germany, March to August 2020. Eurosurveillance
[Internet]. 2020;25(38). Available from: http://dx.doi.org/10.2807/1560-
7917.ES.2020.25.38.2001645

Viner R, Russell S, Saulle R, Croker H, Stansfield C, Packer J, et al. School
Closures During Social Lockdown and Mental Health, Health Behaviors, and
Well-being Among Children and Adolescents During the First COVID-19 Wave.
JAMA Pediatr. 2022;1-10.

56



123.

124.

125.

126.

127.

128.

Ravens-Sieberer U, Kaman A, Otto C, Adedeji A, Devine J, Erhart M, et al. Mental
health and quality of life in children and adolescents during the COVID-19
pandemic—results of the copsy study. Dtsch Arztebl Int. 2020;117:828-9.

COVID-19 in Schulen: Keine Pandemie-Treiber [Internet]. [cited 2022 Feb 8].
Available from: https://www.aerzteblatt.de/archiv/217182/COVID-19-in-Schulen-

Keine-Pandemie-Treiber

Ehrhardt J, Ekinci A, Krehl H, Meincke M, Finci |, Klein J, et al. Transmission of
SARS-CoV-2 in children aged 0 to 19 years in childcare facilities and schools
after their reopening in May 2020, Baden-Wurttemberg, Germany.
Eurosurveillance. 2020;25(36).

Xie X, Xue Q, Zhou Y, Zhu K, Liu Q, Zhang J, et al. Mental Health Status Among
Children in Home Confinement During theCoronavirus Disease 2019 Outbreak
in Hubei Province, China. JAMA Pediatr [Internet]. 2020 Sep 1 [cited 2022 Feb
8];174(9):898-900. Available from: /pmc/articles/PMC7182958/

Scapaticci S, Neri CR, Marseglia GL, Staiano A, Chiarelli F, Verduci E. The
impact of the COVID-19 pandemic on lifestyle behaviors in children and
adolescents: an international overview. Ital J Pediatr [Internet]. 2022;48(1):1-17.
Available from: https://doi.org/10.1186/s13052-022-01211-y

Berlin Institute of Medical Diagnostics (IMD). Indication and interpretation of
SARSCoV-2 antibody diagnostics. Diagnostics Inf No 334 [Internet].
2021;49(334):2-5. Available from: https://www.imd-
berlin.de/fileadmin/user_upload/Diag_Info_Englisch/334 _Indication_and_interpr
etation_of SARS-CoV-2_antibody_diagnostics.pdf

57



7.Appendix

Checkliste fiir Covid-19

Fragen betreffend Patient*in

Bekannte Vorerkrankung:

JA

NEIN

Kontakt mit Covid-19 Fall innerhalb der letzten 14 Tage

Temperatur > 37,5°C

Halsschmerzen

Husten

Schnupfen

Auffalliges Atemgerausch oder Atemnot

Beschleunigte Atmung

Plotzlicher Verlust des Geschmack-/Geruchsinnes

Erbrechen / Durchfall bei Kindern <10 Jahre

Krankheitsbeginn

Begleitperson

JA

NEIN

Kontakt zu gesichertem Covid-19 Fall innerhalb der letzten 14 Tage

Husten/Atemnot/Halsschmerzen/Verlust von Geruchs- oder

Geschmacksinn
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