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ABSTRACT
Background The clinical course of Australian children 
admitted to hospital with COVID- 19 infection is not well 
understood, particularly over the Omicron period.
Methods This study describes paediatric admissions to 
a single tertiary paediatric institution through the Delta and 
Omicron variant waves. All children admitted from 1 June 
2021 to 30 September 2022 with a diagnosis of COVID- 19 
infection were included for analysis.
Results 117 patients were admitted during the Delta 
wave compared with 737 during the Omicron wave. The 
median length of stay was 3.3 days (IQR 1.7–6.75.1) 
during Delta, compared with 2.1 days (IQR 1.1–3.4) during 
Omicron (p<0.01). 83 patients (9.7%) required intensive 
care unit (ICU) admission, a greater proportion during Delta 
(20, 17.1%) than Omicron (63, 8.6%, p<0.01). Patients 
admitted to the ICU were less likely to have received a 
dose of COVID- 19 vaccination prior to admission than 
patients admitted to the ward (8, 24.2% vs 154, 45.8%, 
p=0.028).
Conclusion The Omicron wave resulted in an absolute 
increase in the number of children compared with Delta, 
but cases had lower severity, demonstrated by shorter 
length of stay and a smaller proportion of patients 
requiring intensive care. This is consistent with US and UK 
data describing a similar pattern.

INTRODUCTION
The clinical course of Australian children 
admitted to hospital with COVID- 19 infec-
tion caused by recent SARS- CoV- 2 variants 
following the original Wuhan strain is not well 
understood. Consistent with international 
experience from the USA and UK, Australian 
data have demonstrated overall mild disease 
in paediatric patients during the Delta wave, 
and an increase in admissions in the Omicron 
wave compared with preceding variants.1–3

We describe paediatric admissions to a 
tertiary paediatric institution through the 
Delta (B.1.617.1) and Omicron (B.1.1.529, 
BA.2, BA.3, BA.4, BA.5) variant waves, the two 
most dominant variants in Australia during 
the study period.

METHODS
We identified children aged up to 18 years 
admitted to a tertiary paediatric hospital 
in Victoria, Australia, between 1 June 2021 
and 30 September 2022 with a primary or 
secondary diagnosis of COVID- 19 using the 
hospital electronic medical record (Epic 
Systems, Verona, Wisconsin, USA). Based on 
epidemiological patterns, 22 December 2021 
was identified as the transition when Omicron 
became predominant in Victoria. Admissions 
before this date were classified as the ‘Delta’ 
period, and after as ‘Omicron’.

Patients admitted to an inpatient ward 
were included for analysis (excluding emer-
gency department and Hospital in the Home 
presentations, and those admitted solely 
for COVID- 19 therapeutic infusions such as 
sotrovimab, who did not otherwise require 
admission). Pearson’s Χ2 test was applied for 
comparing categorical variables and Mann- 
Whitney U test for continuous variables. 
Logistic regression adjusted for sex was used 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Overall, children have mild or asymptomatic 
COVID- 19 compared with adults. More children 
were admitted to hospital with COVID- 19 infection 
during the Omicron compared with the Delta wave.

WHAT THIS STUDY ADDS
 ⇒ Vaccinated children appear to be less likely to re-
quire intensive care. Almost 40% of children admit-
ted with COVID- 19 had comorbidities. Comorbidities 
were more common in the adolescent cohort.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Hospitals and clinicians are better able to under-
stand at- risk groups for hospital admission from 
COVID- 19- positive infections, and to alter practice or 
policy to preferentially protect these groups through 
measures such as immunisation.
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to assess the association between age and comorbidities, 
as well as being overweight. The statistical programming 
language R was used for analyses. A p value of <0.05 was 
considered statistically significant.

Patient and public involvement
The research question and outcome measures were 
informed by patient priorities and experience as estab-
lished in institutional experience and feedback related 
to COVID- 19, including the organisation National Child 
Health Poll. Given the retrospective design of the study, 
patients were not involved in recruitment or conduct of 
the study. Population and cohort results from the study 
will be available via public forums to all patients and staff 
of our organisation.

RESULTS
All children admitted to the hospital were tested for 
COVID- 19 infection. Eight hundred fifty- four admitted 
children had a positive SARS- CoV- 2 test. The majority 
of patients (657, 76.9%) were admitted for the primary 
reason of COVID- 19 infection, with the remainder for an 
incidental finding of COVID- 19 during an admission for 
another reason. Of these, 190 (22.2%) were <6 months 
old, 295 (34.5%) 0.5–4 years, 188 (22.0%) 5–11 years and 
181 (21.2%) were 12–18 years old with a median age of 
3 years (IQR: 0.6–10). One hundred seventeen patients 
were admitted during the Delta wave (1 June 2021–21 
December 2021) compared with 737 during the Omicron 
wave (22 December 2021–30 September 2022, figure 1) 
with the peak number of weekly admissions being 14 for 
Delta and 53 for Omicron. There was one death (during 
the Delta period) in a child with significant immunocom-
promise and other comorbidities.

The median length of stay was 3.3 days (IQR 1.7–6.7) 
during Delta, compared with 2.1 days (IQR 1.1–4.5) 
during Omicron (Mann- Whitney U test: p<0.01) 
(figure 2). Seven hundred ten (83.1%) patients did not 
require any respiratory support during their admission.

Three hundred forty patients (39.8%) had a pre- 
existing comorbidity. Furthermore, a sex- adjusted logistic 
regression indicated that comorbidities is associated with 
age (p<0.001). Patients with comorbidities had a higher 
median age of 6 years (IQR: 2–13) compared with 1.5 

years (IQR: 0.3–8) in those without any comorbidities. 
This was further reflected when comparing adolescents 
(≤12 years) with those <12 years old. Here, adolescents 
had a comparatively higher rate of underlying comor-
bidities (103, 56.9% vs 237, 35.2%, Pearson’s Χ2 test: 
p<0.001). Similarly, this age group was more often over-
weight (weight >90th centile (54, 29.8% vs 146, 21.7%), 
Pearson’s Χ2 test: p=0.028) than the younger age group. 
This trend was further reflected through a sex- adjusted 
logistic regression showing that age in general is signifi-
cantly associated with being overweight (p<0.001) with 
the median age for overweight patients being 6 years 
(IQR: 2–12) compared with 2 years (IQR: 0.5–10) for 
those with a weight below the 90th percentile (figure 3).

Eighty- three patients (9.7%) required intensive care 
unit (ICU) admission, a greater proportion during Delta 
(20, 17.1%) than Omicron (63, 8.6%, Pearson’s Χ2 test: 
p<0.01). Furthermore, 63 patients (7.4%) required 
invasive respiratory support (high- flow nasal therapy, 
continuous positive airway pressure, bilevel positive 
airway pressure or mechanical ventilation), with a trend 
towards greater requirements during Delta (14, 12.0%) 
than Omicron (49, 6.7%, Pearson’s Χ2 test: p=0.064) 
(figure 4B). Interestingly, there were also differences 
between age groups regarding the type of respiratory 
support required, with a peak in the 6 months–4 years 
(not eligible for vaccination) and the adolescent age 
group (Pearson’s Χ2 test: p=0.035) (figure 4A).

Just under half of patients (369 cases) were eligible 
for vaccination at the time of their COVID- 19 infection. 
One hundred sixty- two patients had at least one dose of Figure 1 COVID- 19 positive hospital admissions by week.

Figure 2 Length of stay of COVID- 19 admissions by 
variant.
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vaccination prior to admission. Of these, fewer patients 
admitted to the ICU had at least one dose of COVID- 19 
vaccination prior to admission compared with patients 
admitted to the ward (8, 24.2% vs 154, 45.8%, Pearson’s 
Χ2 test: p=0.028).

DISCUSSION
The Omicron wave resulted in an absolute increase in 
the number of children admitted to a single tertiary insti-
tution compared with Delta, but cases had lower severity, 
demonstrated by shorter length of stay and a smaller 
proportion of patients requiring intensive care and 
respiratory support. In particular, vaccinated children 

appear to be less likely to require intensive care. This 
is consistent with US and UK data describing a similar 
pattern.2 3

Given that this is a single- centre experience, care needs 
to be taken when generalising these results to other 
centres, including the consideration of other contrib-
uting factors to decreasing severity in the Omicron wave.
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Figure 3 COVID- 19 positive hospital admission by age and 
weight. BMI, body mass index; ICU, intensive care unit.

Figure 4 A) COVID- 19 positive hospital admissions by 
respiratory support - by age group B) by SARS- COV- 2 strain. 
IV, invasive ventilation; NIV, non- invasive ventilation.
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