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The characteristics of SARS- CoV- 2- positive children in 
Australian hospitals: a PREDICT network study
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The first case of coronavirus disease 2019 (COVID- 19) in 
Australia was reported in late January 2020.1 During the 
first year of the pandemic, most cases were in Victoria.2 

With the re- opening of interstate borders in late 2020, case 
numbers rose in other states but remained markedly higher in 
Victoria.3 In 2021, the Delta variant of the causative virus, the 
severe acute respiratory syndrome coronavirus 2 (SARS- CoV- 2), 
became dominant; it was more infectious than the original 
pandemic strain and caused more severe disease in children. 
In Victoria, the October 2021 peak in COVID- 19 case numbers 
was higher than the peaks of March and July of 2020.4 It was 
followed in December 2021 by the rise of the Omicron variant, 
more infectious than previous strains but causing milder illness.

It was increasingly evident in the course of the pandemic that 
children with COVID- 19 are generally less unwell than adults 
with the disease.5,6 In Australia, very few children have died of 
COVID- 19, and most deaths were of children with other serious 
medical conditions. Most experience mild symptoms similar 
to those of other viral illnesses and can be cared for at home.7 
Minimising the number of children with COVID- 19 who present 
to hospitals would both relieve the hospitals, particularly 
emergency departments (EDs) operating at capacity, and ease 
the impact of the pandemic on health care workers.8,9

We undertook a multicentre study of the clinical characteristics 
and short term outcomes for children with COVID- 19 who 
presented to Australian hospitals during the first two years of 
the pandemic.

Methods

We conducted a multicentre retrospective study of children and 
adolescents (under 18 years of age) who presented to Paediatric 

Emergency Departments International Collaborative (PREDICT; 
https://www.predi ct.org.au) research network hospitals and for 
whom positive SARS- CoV- 2 test results were recorded during  
1 February 2020 –  31 December 2021.

All thirty research- active PREDICT hospitals were invited to 
participate. We aimed to recruit at least one hospital from each 
Australian state and territory, including a tertiary hospital 
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Abstract
Objectives: To examine the clinical characteristics and short term 
outcomes for children with severe acute respiratory syndrome 
coronavirus 2 (SARS- CoV- 2) infections who presented to Australian 
hospitals during 2020 and 2021.
Design, setting: Retrospective case review study in nineteen 
hospitals of the Paediatric Research in Emergency Departments 
International Collaborative (PREDICT) network from all Australian 
states and territories, including seven major paediatric tertiary 
centres and eight Victorian hospitals.
Participants: SARS- CoV- 2- positive people under 18 years of age  
who attended emergency departments or were admitted to 
hospital during 1 February 2020 –  31 December 2021.
Main outcome measures: Epidemiological and clinical 
characteristics, by hospital care type (emergency department [ED] 
or inpatient care).
Results: A total of 1193 SARS- CoV- 2- positive children and 
adolescents (527 girls, 44%) attended the participating hospitals 
(107 in 2020, 1086 in 2021). Their median age was 3.8 years 
(interquartile range [IQR], 0.8– 11.4 years); 63 were Aboriginal or 
Torres Strait Islander people (5%). Other medical conditions were 
recorded for 293 children (25%), including asthma (86, 7%) and 
premature birth (68, 6%). Medical interventions were not required 
during 795 of 1181 ED presentations (67%); children were discharged 
directly home in 764 cases (65%) and admitted to hospital in 282 
(24%; sixteen to intensive care units). The 384 admissions to 
hospital (including 102 direct admissions) of 341 children (25 infants 
under one month of age) included 23 to intensive care (6%); the 
median length of stay was three days (IQR, 1– 9 days). Medical 
interventions were not required during 261 admissions (68%); 
44 children received respiratory support (11%) and 21 COVID- 19- 
specific treatments, including antiviral and biologic agents (5%). 
Being under three months of age (v one year to less than six years: 
odds ratio [OR], 2.6; 95% confidence interval [CI], 1.7– 4.0) and pre- 
existing medical conditions (OR, 2.5; 95% CI, 1.9– 3.2) were the major 
predictors of hospital admission. Two children died, including one 
without a known pre- existing medical condition.
Conclusion: During 2020 and 2021, most SARS- CoV- 2- positive 
children and adolescents who presented to participating hospitals 
could be managed as outpatients. Outcomes were generally good, 
including for those admitted to hospital.

The known: During the first two years of the pandemic, Australian 
children with COVID- 19 were generally less unwell than adults with 
the disease.
The new: A total of 1193 children and adolescents with SARS- 
CoV- 2 infections presented to nineteen participating hospitals 
across Australia during 2020– 2021. Medical interventions were not 
required during 795 of 1181 emergency department visits (67%). 
The 384 admissions to hospital of 341 children (25 under one 
month of age) included 23 to intensive care; two children died.
The implications: Most children with COVID- 19 can be cared for 
adequately in primary care, relieving the demand for emergency 
department services.
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in each state, and to include as many active research sites in 
Victoria as possible (given its high case numbers). Hospitals that 
responded and could complete regulatory requirements and 
data extraction participated in our study.

Study procedure

Investigators at each participating hospital extracted from the 
hospital administrative system a list of children who were 
positive for SARS- CoV- 2 or were diagnosed with COVID- 19, 
and undertook retrospective chart reviews to confirm their 
eligibility for the study. Data were extracted for children who 
presented to an ED or who were admitted as inpatients. As only 
aggregated data were available for children admitted to hospital- 
in- the- home or virtual care programs, and differences between 
hospitals in these models of care make comparisons difficult, 
they were not included in our analysis. The total number of ED 
presentations during 2019 by people under 18 years of age was 
also obtained from hospital records.

The de- identified medical records data extracted included 
demographic characteristics, presenting symptoms and medical 
history, epidemiological risk factors (overseas travel, contact  
with people with confirmed SARS- CoV- 2 infections), other  
medical conditions, clinical examination findings, pathology 
laboratory results, imaging findings, and clinical outcomes, 
including subsequent hospital presentations, intensive care  
unit admissions, and death. The data were entered into 
standardised case report forms in a secure REDCap database 
hosted by the Murdoch Children’s Research Institute, 

Melbourne.10 Prior to data entry, data abstracters were trained 
to ensure consistency across participating hospitals, and  
study materials were piloted; site investigators and data entry 
personnel entered data for three dummy cases into a test 
database, the first and second authors checked their accuracy 
and consistency, and further training was provided if required.

Definitions

SARS- CoV- 2 infection status was determined by polymerase 
chain reaction (PCR) or rapid antigen testing (RAT) of nasal or 
throat swabs, by serum antibody tests, or was reported by the 
child or their guardian to a hospital clinician based on testing 
prior to hospital presentation.

Respiratory support was defined as high flow nasal cannula 
support, continuous positive airway pressure, or intubation and 
ventilation. Cardiovascular support was defined as infusion of 
inotropic or vasoactive agents. Hospital medical intervention 
was defined as respiratory or cardiovascular support, hydration 
support via the intravenous or nasogastric routes, antibiotic 
or antiviral therapy, and other COVID- 19- specific treatments, 
including biologic, anticoagulant, and steroid drugs.

Repeat presentations were defined as presentations with 
COVID- 19 within 14 days of the initial presentation.

Statistical analysis

We summarise data for continuous variables as medians with 
interquartile ranges (IQRs) or numbers and proportions. We 

1  COVID- 19- related hospital admissions and emergency department (ED) presentations for children and adolescents: nineteen 
participating PREDICT hospitals, 2020 and 2021

Hospital admissions ED presentations All ED 
presentations, 

2019*

2020/2021 ED presentations 
per 10 000 ED presentations 

in 2019†Hospital 2020 2021 2020 2021

Royal Children’s Hospital, Vic‡ 14 140 54 313 92 327 40

Sunshine Hospital, Vic 8 14 42 111 26 413 58

Northern Hospital Epping, Vic 1 18 7 120 24 089 53

The Children’s Hospital at Westmead, NSW‡ 0 36 3 97 64 000 16

John Hunter Hospital, NSW‡ 0 19 0 90 22 817 39

Women’s and Children’s Hospital, SA‡ 1 15 0 67 47 433 14

Auburn Hospital, NSW 0 4 0 65 6063 39

Gold Coast University Hospital, Qld‡ 5 47 1 16 31 390 5

Queensland Children’s Hospital, Qld‡ 1 11 3 51 73 163 7

Box Hill Hospital, Vic 0 20 1 32 13 361 40

University Hospital Geelong, Vic 0 7 0 30 18 698 16

Austin Hospital, Vic 0 5 0 25 17 118 15

Canberra Hospital, ACT 0 9 0 24 25 839 9

Angliss Hospital, Vic 0 0 1 12 11 500 10

Maroondah Hospital, Vic 0 0 0 7 12 018 6

Royal Darwin and Palmerston Hospital, NT 1 7 0 4 19 102 2

Sunshine Coast University Hospital, Qld 0 1 0 4 20 538 2

Perth Children’s Hospital, WA‡ 0 0 1 0 69 093 < 1

Royal Hobart Hospital, Tas 0 0 0 0 14 258 0

COVID- 19 = coronavirus disease 2019; PREDICT = Paediatric Emergency Departments International Collaborative. * All presentations by people under 18 years of age. † Total number of ED 
presentations for COVID- 19- related presentations during 2020 and 2021/total number of all ED presentations during 2019 × 10 000. ‡ Tertiary children’s hospitals. ◆
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calculated the ratio of COVID- 19- related emergency department 
presentations by children during 2020 and 2021 to the total 
number of emergency department presentations by people 
under 18 years of age during 2019 (ie, relative to non- pandemic 
ED activity). We assessed associations between demographic and 
clinical factors and hospital admission and medical intervention 
in univariate and multivariable logistic regression analyses; we 
report odds ratios (ORs) with 95% confidence intervals (CIs). 
All demographic variables and clinical features at presentation 
included in univariate analyses were considered for inclusion 
in the multivariable model; we report the most parsimonious 
multivariable model, determined by risk factor inclusion and 
likelihood ratio tests. Data analyses were undertaken in Stata 
IC 16.0.

Ethics approval

The Royal Children’s Hospital, Melbourne, human research 
ethics committee provided central ethics approval (HREC63071/
RCHM- 2020); institutional governance approval was provided 
by each participating hospital.

Results

Nineteen Australian hospitals, including seven major paediatric 
tertiary centres, provided data for our analysis: eight in 
Victoria, three in New South Wales, three in Queensland, and 
one each in Western Australia, South Australia, the Australian 
Capital Territory, the Northern Territory, and Tasmania. The 
three hospitals with the highest COVID- 19- related ED and 
hospital attendance, both in absolute numbers and (for ED 
attendance) relative to 2019 ED presentation numbers, were 
in Victoria (Box  1; Box  2). In the fifteen hospitals that could 
provide the information (all except Austin Hospital, Canberra 
Hospital, the Royal Darwin and Palmerston Hospital, and  
the Sunshine Coast University Hospital), a total of 410 326 samples 

from people under 18 years of age were tested for SARS- CoV- 2 
during 2020– 2021, of which 11 720 were PCR- positive (2.9%).

A total of 1193 SARS- CoV- 2- positive children (including 527 girls, 
44%) presented to the nineteen participating hospitals during 
2020– 2021, of whom 1087 had PCR- based test results (91%), 
twelve had RAT results (1%), and the test type was uncertain 
(ie, external test results reported by parents or guardians) for 
94 (8%). The first positive case was dated 3 February 2020. The 
1283 hospital presentations by these children included 90 repeat 
presentations (7%); there were 125 hospital presentations (107 
children) in 2020 and 1158 presentations (1086 children) in 2021. 
The median age of the children was 3.8 years (IQR, 0.8– 11.4 
years; range, two days to 17.9 years); 39 were infants less than 
one month old. Sixty- three children were Aboriginal or Torres 
Strait Islander people (5%); the Indigenous status of 55 children 
was unknown (5%).

Epidemiological risk factors

A total of 751 children (63%) had had contact with people 
who had confirmed SARS- CoV- 2 infections, 286 (24%) had no 
known contact with SARS- CoV- 2, and this information was not 
available for 156 children (13%). Of those with known contact, 
the infected person was a household member in 583 cases (78%) 
and people at their schools or childcare centre in 55 cases (7%). 
Forty- three children (4%) had received one or more COVID- 19 
vaccine doses.

Clinical characteristics

Symptoms consistent with a viral illness were evident at the time 
of 1244 presentations (97%). The most frequent symptoms were 
fever (1207 presentations, 94%), cough (589, 46%), and stuffy or 
runny nose (479, 37%); children had headache at 116 presentations 
(9%) and 90 had diarrhoea (7%). Breathing difficulties were 
reported for 226 presentations (18%), but abnormal lower 
respiratory tract signs were documented for only 114 (9%); 
relevant information was not available for 29 presentations 
(2%). A total of 293 children (25%) had other medical conditions, 
including asthma (86, 7%), premature birth (68, 6%), cerebral 
palsy (35, 3%), cardiac disease (25, 2%), immunosuppression (18, 
2%), neurological disorders (15, 1%), renal disease (six, 0.5%), and 
diabetes (five, 0.4%).

Emergency department presentations

There were a total of 1181 ED presentations to the participating 
hospitals by 1098 children during 2020 and 2021; 77 had two 
presentations (7%), six had three or four (0.5%). A total of 755 
presentations were to Victorian hospitals (64%), including 647 at 
the Royal Children’s, Sunshine, and Northern Hospitals (55%) 
(Box 1). The median ED length of stay was 3.1 hours (IQR, 1.7– 
5.0 hours); 437 presentations (37%) lasted four hours or longer. 
COVID- 19 was suspected during 1038 presentations (88%) and 
was not initially suspected during 91 (8%); this information was 
not available for 52 presentations (4%). Children were discharged 
directly home following 764 presentations (65%); in 282 cases 
(24%) they were admitted to hospital (including sixteen to 
intensive care units), in 55 (5%) they were admitted to hospital- 
in- the- home care, and in 80 cases (7%) they were observed for 
several hours before being discharged home. Hospital medical 
interventions were not required during 795 ED presentations 
(67%); respiratory support was provided during 37 presentations 
(3%), a fluid bolus during 43 (4%), nasogastric hydration during 
22 (2%), and cardiovascular support during three (0.3%). There 
were no deaths.

2  COVID- 19- related hospital admissions and emergency 
department (ED) presentations by children and adolescents: 
nineteen participating PREDICT hospitals, 2020 and 2021

COVID- 19 = coronavirus disease 2019. ◆
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Children admitted to hospital

Of the 1283 hospital presentations, 384 (30%) involved admission 
to hospital (102 direct ward admissions, 282 from EDs) by 341 
children (including 25 infants under one month of age). A total of 
227 admissions were to Victorian hospitals (59%), including 195 
to the Royal Children’s, Sunshine, and Northern Hospitals (51%). 
Twenty- three children, including sixteen with pre- existing 
medical conditions, were admitted to intensive care units (6% 
of admissions). The median hospital length of stay was three 
days (IQR, 1– 9 days). The primary reasons for the 261 hospital 
admissions that did not include any further hospital medical 

intervention (68%) were clinical concern for 70 children (27%), 
social reasons or parental anxiety in 61 cases (23%), a public 
health order (in Queensland or New South Wales) in 43 cases 
(16%), and medical problems related to another medical condition 
in 17 cases (7%); the reason was not documented for 70 cases 
(27%) (Supporting Information, table). A total of 123 children 
admitted as inpatients required additional medical interventions 
(32%); 55 received intravenous antibiotics (14% of all admitted 
children), 44 respiratory support (11%), 24 nasogastric hydration 
(6%), 21 COVID- 19- specific medical treatments (5%), and five 
cardiovascular support (1%). Two children died in intensive care, 
one of whom had a pre- existing medical condition.

3  Characteristics of 1193 SARS- CoV- 2- positive children who presented to the nineteen participating PREDICT hospitals, 2020 and 
2021, by hospitalisation status (hospitalised v not hospitalised)

Characteristic All children Hospitalised Not hospitalised
Univariate analysis: 
odds ratio (95% CI)

Multivariable 
analysis:* adjusted 
odds ratio (95% CI)

Number of children 1193 341 (29%) 852 (71%)

Number of presentations 1283 384 (30%) 899 (70%)

Sex (girls) 527 (44%) 132 (39%) 395 (47%) 0.7 (0.6– 0.9) — 

Age

Less than 3 months old 118 (10%) 57 (17%) 61 (7%) 2.6 (1.7– 4.0) — 

3 months to less than one year 223 (19%) 43 (13%) 180 (21%) 0.7 (0.4– 1.0) — 

One year to < 6 years 353 (30%) 93 (27%) 260 (31%) 1 — 

6 years to < 11 years 182 (15%) 48 (14%) 134 (16%) 1.0 (0.7– 1.5) — 

11 years to < 15 years 171 (14%) 51 (15%) 120 (14%) 1.2 (0.8– 1.8) — 

15 years to < 18 years 146 (12%) 49 (14%) 97 (11%) 1.4 (0.9– 2.1) — 

Epidemiological risk factors

Contact with SARS- CoV- 2- positive 
person

751/1037 (72%) 244/298 (82%) 507/739 (69%) 2.0 (1.5– 2.9) — 

Overseas travel in past 14 days 36/1063 (3%) 31/321 (10%) 5/742 (1%) 15.8 (6.3– 40) — 

Symptoms/signs at time of swab or 
subsequent hospital presentation

Fever (reported or measured) 1137/1190 (96%) 331/340 (97%) 806/850 (95%) 0.9 (0.7– 1.2) — 

Stuffy/runny nose 479/987 (49%) 118/252 (47%) 361/735 (49%) 0.9 (0.7– 1.2) — 

Cough 589/1029 (57%) 146/258 (57%) 443/771 (57%) 1.0 (0.7– 1.3) — 

Sore throat 202/657 (31%) 38/174 (22%) 164/483 (34%) 0.5 (0.4– 0.8) — 

Headache 116/318 (36%) 19/131 (15%) 97/187 (52%) 0.2 (0.1– 0.3) 0.2 (0.1– 0.4)

Diarrhoea 90/292 (31%) 23/135 (17%) 67/157 (43%) 0.3 (0.2– 0.5) — 

Difficulty breathing 226/837 (27%) 78/222 (35%) 148/615 (24%) 1.7 (1.2– 2.4) 0.8 (0.3– 2.2)

Pre- existing medical conditions

Any condition 293/1161 (25%) 129/339 (38%) 164/822 (20%) 2.5 (1.9– 3.2) 2.8 (0.9– 8.6)

Asthma 86/1115 (8%) 27/320 (8%) 59/795 (7%) 1.1 (0.7– 1.8) 0.4 (0.1– 1.9)

Premature birth 68/1082 (6%) 32/301 (10%) 36/772 (5%) 2.4 (1.4– 3.8) 3.1 (0.4– 24)

Immunosuppression/malignancy 18/1079 (2%) 13/311 (4%) 5/768 (1%) 6.7 (2.4– 18) — 

Cerebral palsy 35/1083 (3%) 22/315 (7%) 13/768 (2%) 4.4 (2.2– 8.7) — 

Heart disease 25/1083 (2%) 12/311 (4%) 13/772 (2%) 2.3 (1.1– 5.1) — 

Diabetes mellitus 6/1055 (0.5%) 4/302 (1%) 2/753 (0.3%) 0.7 (0.3– 1.8) — 

CI = confidence interval; PREDICT = Paediatric Emergency Departments International Collaborative; SARS- CoV- 2 = severe acute respiratory syndrome coronavirus 2. * The model with the 
best fit is reported here; that is, excluding variables that did not improve model fit. The reference category in each case is the absence of a condition, except for age (reference: one year to 
less than six years). ◆

 13265377, 2023, 10, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.5694/m

ja2.51934 by U
niversity of A

delaide A
lum

ni, W
iley O

nline L
ibrary on [05/06/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



M
JA

 2
18

 (1
0)

 ▪
 5

 J
un

e 
20

23

464

Research

In univariate analyses, statistically significant risk factors 
for hospitalisation included being under three months of 
age (v one year to less than six years: OR, 2.6; 95% CI, 1.7– 4.0) 
or having a pre- existing medical condition (OR, 2.5; 95% CI, 
1.9– 3.2), including premature birth (OR, 2.4; 95% CI, 1.4– 3.8), 
immunosuppression (OR, 6.7; 95% CI, 2.4– 18), cerebral palsy (OR, 
4.4; 95% CI, 2.2– 8.7), and heart disease (OR, 2.3; 95% CI, 1.1– 5.1). 
In the multivariable analysis, none of these risk factors were 
statistically significant (Box  3). Headache (adjusted OR [aOR], 
3.4; 95% CI, 1.5– 8.5), difficulties with breathing (aOR, 3.4; 95% 
CI, 1.4– 8.2), and cerebral palsy (aOR, 6.0; 95% CI, 1.2– 30) were 

statistically significant predictors of medical intervention during 
hospital presentation (Box 4).

Discussion

In our study, the number of children with COVID- 19 who 
presented to the nineteen participating Australian hospitals was 
ten times as high during 2021 as during 2020. Most presentations 
were to Victorian hospitals (64% of ED presentations, 59% 
of hospital admissions). The numbers of presentations to 
tertiary centres differed between states, but the two hospitals 

4  Characteristics of 1193 SARS- CoV- 2- positive children who presented to the nineteen participating PREDICT hospitals, 2020 and 
2021, by hospital intervention status (medical intervention required v not required)

Characteristic Total
Hospital medical 

intervention

No hospital 
medical 

intervention

Univariate 
analysis: odds 
ratio (95% CI)

Multivariable 
analysis:* 

adjusted odds 
ratio (95% CI)

Number of children 1193 344 (29%) 849 (71%)

Number of presentations 1283 370 (29%) 913 (71%)

Sex (girls) 527 (44%) 152 (44%) 375 (44%) 1.0 (0.8– 1.3) — 

Age

Less than 3 months old 118 (10%) 29 (8%) 89 (10%) 0.8 (0.5– 1.2) — 

3 months to less than one year 223 (19%) 56 (16%) 167 (20%) 0.8 (0.5– 1.1) — 

One year to < 6 years 353 (29%) 107 (31%) 246 (29%) 1 — 

6 years to < 11 years 182 (15%) 48 (14%) 134 (16%) 0.8 (0.6– 1.2) — 

11 years to < 15 years 171 (14%) 56 (16%) 115 (14%) 1.1 (0.8– 1.7) — 

15 years to < 18 years 146 (12%) 48 (14%) 98 (12%) 1.1 (0.7– 1.7) — 

Epidemiological risk factors

Contact with SARS- CoV- 2- positive person 751/1037 (72%) 196/299 (66%) 555/738 (75%) 0.6 (0.5– 0.8) — 

Overseas travel in past 14 days 36/1063 (3%) 2/310 (0.7%) 34/753 (5%) 0.1 (0.0– 0.6) — 

Symptoms/signs at time of swab or 
subsequent hospital presentation

Fever (reported or measured) 1137/1190 (96%) 328/343 (96%) 809/847 (96%) 1.0 (0.6– 1.9) — 

Stuffy/runny nose 479/987 (49%) 151/301 (50%) 328/686 (48%) 1.1 (0.8– 1.4) — 

Cough 589/1029 (57%) 194/317 (61%) 395/712 (55%) 1.3 (1.0– 1.7) — 

Sore throat 202/657 (31%) 66/228 (29%) 136/429 (32%) 0.9 (0.6– 1.2) — 

Headache 116/318 (36%) 40/67 (60%) 76/251 (30%) 3.4 (2.0– 5.9) 3.4 (1.5– 8.5)

Diarrhoea 90/292 (31%) 26/53 (49%) 64/239 (27%) 0.3 (0.2– 0.5) — 

Difficulty breathing 226/837 (27%) 97/294 (33%) 129/543 (24%) 1.5 (1.2– 2.2) 3.4 (1.4– 8.2)

Pre- existing medical conditions

Any condition 296/1166 (25%) 107/337 (32%) 189/829 (23%) 1.6 (1.2– 2.1) 0.7 (0.3– 1.7)

Asthma 86/1115 (8%) 35/314 (11%) 51/801 (6%) 1.8 (1.2– 2.9) — 

Prematurity 68/1082 (6%) 23/304 (8%) 45/778 (6%) 1.3 (0.8– 2.2) — 

Immunosuppression/malignancy 18/1079 (2%) 10/303 (3%) 8/776 (1%) 3.3 (1.3– 8.1) — 

Cerebral palsy 35/1083 (3%) 16/305 (5%) 19/778 (2%) 2.2 (1.1– 4.3) 6.0 (1.2– 30)

Heart disease 25/1083 (2%) 11/303 (4%) 14/780 (2%) 2.1 (0.9– 4.5) — 

Diabetes mellitus 6/1100 (0.5%) 3/311 (1%) 3/789 (0.4%) 1.6 (0.7– 3.5) — 

CI = confidence interval; PREDICT = Paediatric Emergency Departments International Collaborative; SARS- CoV- 2 = severe acute respiratory syndrome coronavirus 2.

* The model with the best fit is reported here; that is, excluding variables that did not improve model fit. The reference category in each case is the absence of a condition, except for age 
(reference: one year to less than six years). ◆
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with the highest ratios of COVID- 19- related presentations by 
children during 2021 and 2022 to ED presentations during  
2019 were not tertiary paediatric hospitals (Sunshine Hospital, 
Northern Hospital Epping, both in Victoria), perhaps reflecting 
greater local transmission in their catchment areas. Higher 
level medical interventions were not required during most 
presentations to EDs (67%) and admissions to hospital (68%). 
Only a small proportion of children admitted to hospital  
(5%) received COVID- 19- specific medications; under the 
National COVID- 19 Taskforce guidelines, children were 
eligible for treatment with these agents only toward the end 
of the study period, as the risk of adverse events may not be 
outweighed by the very low likelihood of progression to severe 
disease.11

We found that 30% of children with COVID- 19 who presented 
to participating hospitals during the first two years of the 
pandemic were admitted as inpatients. This was a larger 
proportion than reported by an international prospective study 
of SARS- CoV- 2- positive children who had presented to EDs 
(hospital admission, 21%; intensive care unit admission, 13%); 
the study authors did not report the proportion who received 
hospital medical interventions.12 A NSW study of children with 
COVID- 19 admitted to hospital (including ambulatory and 
virtual admissions) found that two- thirds of admissions were 
for social reasons.13 In our study, ward admissions without 
further interventions were motivated by social reasons or public 
health orders in at least 23% of cases, but 30% were the result 
of clinical or parental concern. Clinicians may have admitted 
some children for observation because of clinical uncertainty 
regarding the new virus and reduced access to usual primary 
care.

In our study, 58% of the children who presented to hospitals 
were under six years of age, including 25 infants less than one 
month old admitted to hospital (but none to intensive care).  
In a recent Swiss study, five of 73 hospitalised neonates with 
COVID- 19 were admitted to intensive care with respiratory 
failure.14 In general, the possibility of rapid deterioration  
means that the threshold for admitting infants for observation 
or empiric intravenous antibiotic therapy is low. The  
bacteraemia and meningitis risks in younger SARS- CoV- 2- 
positive infants are unknown, but none of the infants in our 
study developed these complications. Age did not influence the 
need for medical intervention, but symptoms such as headache,  
breathing difficulties, and pre- existing asthma, cerebral 
palsy, or immunosuppression were all statistically significant  
predictors.

We also found that hospital medical interventions were not 
required during 67% of ED presentations, which suggests that 
many children brought to EDs could have been managed in 
primary care. They may have visited EDs because children 
with respiratory symptoms had limited access to usual primary 
care during the pandemic, or because they were referred for in- 
person assessment after telehealth medical reviews.

We limited our analysis to ED presentations and hospital 
admissions, rather than including all children who were 
positive for SARS- CoV- 2. Further, we did not include children 
who received ambulatory or virtual care, about whom we have 
reported elsewhere.3 Care systems vary considerably between 
states. Virtual care in NSW and hospital- in- the- home care 
in Victoria are classified as neither emergency nor hospital 
admission care, making data capture and comparisons with 
other care types difficult. The number of ED and hospital 

presentations in NSW might have been lower because virtual 
care was available for thousands of children in this state.

We found that COVID- 19 cases during the first two years of 
the pandemic were largely concentrated in a few states, and 
within a few hospitals within those states. Presentations with 
other conditions also increased during this period as a direct or 
indirect consequence of the pandemic, including mental health 
problem15,16 and seasonal virus infections.17

Limitations

Pandemic- related limitations that hampered governance 
processes and research capacity prevented some interested 
hospitals from participating in this study. Similarly, the children 
we described were infected with SARS- CoV- 2 strains that are 
no longer the dominant circulating variants; nevertheless, 
our findings remain broadly relevant to managing COVID- 19 
in children. We collected data retrospectively, following the 
guidelines for high quality medical records review18 by training 
study staff, clearly defining inclusion criteria, and using 
piloted study materials. We may have omitted data for children 
admitted to hospital with diagnoses other than COVID- 19 
and discharged before subsequent positive test results were 
available. Conversely, the test method yielding a positive result 
was unknown (because it was undertaken in the community) in 
8% of the cases we included.

Conclusion

Our analysis of data from a national sample of nineteen  
Australian hospitals indicates that more than half the children 
with COVID- 19 who visited EDs or were admitted to hospital 
during the first two years of the pandemic, which included the 
Delta wave, did not require any medical intervention. Given the 
still high number of SARS- CoV- 2 infections in children and the 
milder disease course associated with the Omicron strain,19 a 
focus on service delivery in primary care for people with lower 
level respiratory problems is needed to ensure that hospitals 
can concentrate on people with more severe respiratory symptoms.
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