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Annual report

Abstract

Introduction

Influenza is a common cause of acute respiratory infection, and is a major cause of morbidity and mortal-
ity. Coronavirus disease 2019 (COVID-19) is an acute respiratory infection that emerged as a pandemic 
worldwide before the start of the 2020 Australian influenza season. This report summarises the epidemi-
ology of hospitalisations with laboratory-confirmed influenza and COVID-19 during the 2020 influenza 
season in a sentinel surveillance system.

Methods

The Influenza Complications Alert Network (FluCAN) is a sentinel hospital-based surveillance program 
that operates at sites in all jurisdictions in Australia. Influenza and COVID-19 cases were defined as 
patients hospitalised at sentinel hospitals and confirmed by nucleic acid detection.

Results

There were 448 patients with COVID-19 admitted between 16 March and 31 December 2020, and only 20 
patients with influenza admitted between 1 April and 30 November 2020, to one of 22 FluCAN hospitals. 
Of the COVID-19 cases, 173 (39%) were > 65 years of age, 36 (8%) were children (< 16 years), 6 (1%) 
were Aboriginal and Torres Strait Islander peoples, 4 (1%) were pregnant and 289 (65%) had chronic 
comorbidities. COVID-19 hospital admissions peaked between weeks 13 and 15 (first wave) nationally, 
and again between weeks 31 and 35 (Victoria), with most admissions represented by those above 40 years 
of age.

Discussion

There was an unusually low number of hospital admissions with laboratory-confirmed influenza in 
this season, compared to recent seasons. This is likely to be due to effective public health interventions 
and international border closures as a result of a rise in COVID-19 respiratory infections and associated 
hospitalisations.

Keywords: Influenza, public health surveillance, influenza vaccines, vaccination coverage, coronavirus
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Introduction

In 2020, most countries saw an unprecedented 
rise in viral respiratory tract infections world-
wide caused by a unique respiratory coronavi-
rus, SARS-CoV-2. Coronavirus disease 2019 
(COVID-19) resulted in substantial morbidity 
and mortality, and was declared a pandemic 
by the World Health Organization (WHO) 
on 11 March 2020. While the countries in the 
Southern Hemisphere were preparing for the 
upcoming winter respiratory pathogen infec-
tions, it was anticipated that there would be a 
co-circulation of both COVID-19 and the influ-
enza virus, amongst other respiratory viruses.

Influenza is an acute respiratory viral infection 
caused by influenza viruses. Global studies sug-
gest that, along with respiratory syncytial virus 
(RSV), influenza A and B are the most common 
viruses identified in surveillance systems.1 It 
has been estimated that influenza caused 9.5 
million hospitalisations and 145,000 deaths in 
2017.2 In Australia, an analysis of administrative 
hospital data found that influenza is diagnosed 
in up to 10,000 admissions annually, with the 
highest incidence in children and the elderly.3 
In 2020, the COVID-19 pandemic caused an 
unprecedented rise in hospitalisations due to 
acute respiratory illness caused by SARS-CoV-2, 
while simultaneously resulting in an all-time 
low record of influenza infections in Australia.4 
In this report, we characterise the epidemiology 
of hospitalisations in Australia due to influenza 
and COVID-19.

Methods

The Influenza Complications Alert Network 
(FluCAN) is a national hospital-based sentinel 
surveillance system,5–7 with the capacity to 
activate data collection for new infections such 
as the current pandemic. Since 2011, the partici-
pating sites have been:

•	 Canberra Hospital (Australian Capital Terri-
tory, ACT)

•	 Calvary Hospital (ACT)
•	 Westmead Hospital (New South Wales, NSW)

•	 John Hunter Hospital (NSW)
•	 Children’s Hospital at Westmead (NSW)
•	 Alice Springs Hospital (Northern Territory, 
NT)

•	 Mater Hospital (Queensland, Qld)
•	 Princess Alexandra Hospital (Qld)
•	 Cairns Base Hospital (Qld),
•	 Royal Adelaide Hospital (South Australia, SA)
•	 Royal Hobart Hospital (Tasmania, Tas.)
•	 The Alfred Hospital (Victoria, Vic.)
•	 Royal Melbourne Hospital (Vic.)
•	 Monash Medical Centre (Vic.)
•	 University Hospital Geelong (Vic.)
•	 Royal Perth Hospital (Western Australia, WA)
•	 Perth Children’s Hospital (previously Princess 
Margaret Hospital; WA)

Since 2018, additional specialist paediatric 
hospitals—Queensland Children’s Hospital 
(previously Lady Cilento Children’s Hospital, 
QLD); Women’s and Children’s Hospital 
(SA); the paediatric ward of the Royal Darwin 
Hospital (NT); and Royal Children’s Hospital 
(VIC)—also have contributed data. Influenza 
vaccine effectiveness has been estimated in pre-
vious years but was not examined in 2020 due 
to low numbers. Data were also collected for 
hospitalised COVID-19 patients in this network 
of sentinel hospitals. Research ethics has been 
obtained at all participating sites and at Monash 
University. Hospital bed capacity statistics were 
obtained from each participating hospital, and 
national bed capacity was obtained from the 
last published Australian Institute of Health 
and Welfare (AIHW) report.8

An influenza or COVID-19 case was defined as 
a patient admitted to hospital with influenza or 
COVID-19 as confirmed by nucleic acid test-
ing (NAT). Surveillance was conducted from 
mid-March to the end of December 2020 for 
COVID-19 cases, and from April to November 
2020 for influenza cases. Patients who were 
admitted with an acute respiratory infection but 
tested negative for influenza (including those 
with COVID-19) were regarded as influenza 
controls. Admission or transfer to an intensive 
care unit (ICU) included patients managed in 
a high dependency unit (HDU). The onset date 
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was defined as the date of admission except for 
patients where the date of the test was more than 
seven days after admission, where the onset 
date was the date of the test. The presence of 
risk factors and comorbidities was ascertained 
from the patient’s medical record.

We examined factors associated with ICU 
admission using multivariable regression. 
Factors independently associated with ICU 
admission were determined using a logistic 
regression model with no variable selection 
process, as all included factors were plausibly 
related to ICU admission. We modelled factors 
associated with length of hospital stay using a 
negative binomial regression, where the expo-
nential of the regression coefficient represents 
the relative increase in hospital length of stay.

The presentation delay was defined as the time 
from the date of symptom onset to the date of 
admission to hospital. For influenza patients, 
the treatment delay was defined as the time from 
onset of illness to prescription of oseltamivir 
(in patients that received treatment). Patients 
were categorised into those that either (a) did 
not receive oseltamivir; (b) received oseltami-
vir within two days of symptom onset; or (c) 
received oseltamivir more than two days after 
symptom onset.

Results

Influenza

During the influenza season (1 April – 30 
November 2020), a total of 20 patients were 
admitted with laboratory-confirmed influenza 
to the 17 FluCAN sentinel hospitals. The major-
ity of cases were due to influenza A (A/H1N1= 
25%; A/unknown = 40%) and B (30%) (Table 1).

Of the 20 patients admitted with confirmed 
influenza, five (25%) were ≥ 65 years of age, 
eight (40%) were children (< 16 years), five 
(25%) were Aboriginal and Torres Strait 
Islander peoples, and eleven (55%) had chronic 
comorbidities (Table 1; Table 2). There were 
no pregnant women hospitalised at FluCAN 

sentinel hospitals with influenza in 2020. Peak 
hospital admission was reported on week 13 
(n = 5, equivalent to 25% of influenza positive 
cases) as seen in Figure 1. Of all cases, only one 
influenza patient (5%) was admitted to ICU 
(Table 2).

Overall, the peak incidence of admissions with 
confirmed influenza was 1.2 per 100 hospital 
beds in the Children’s Hospital at Westmead 
(Appendix Figures 1 and 2; in epidemiological 
week 13).

Use of antivirals and vaccine effectiveness

Of the 17 influenza cases where the date of onset 
was reported, 47% did not receive oseltamivir, 
6% received oseltamivir within two days of 
symptom onset and 17% received oseltamivir 
more than two days after the onset of illness. 
Oseltamivir use was lower in children (13% 
within two days; a further 13% more than two 
days) than in non-elderly adults (0%; 80%) 
and the elderly (0%; 75%) (Appendix, Table 
A.1). The small number of cases precluded 
meaningful estimation of vaccine effective-
ness. However, influenza vaccination coverage 
was estimated based on the vaccination status 
of patients without influenza (including those 
with COVID-19) (Table 3). Estimated influenza 
vaccine was 74% (88/119) in the elderly (≥ 65 
years), and 50% (52/104) in non-elderly adults 
with medical comorbidities. In children below 
16 years of age, the estimated influenza vaccine 
coverage was 19% (11/58).

COVID-19

During the period 16 March – 31 December 
2020, 448 patients were admitted with labora-
tory-confirmed COVID-19 at all participating 
hospitals, of which 400 patients were from 17 
FluCAN sentinel hospitals and 48 patients at 
other paediatric hospitals. Data are presented 
for admissions at all participating hospitals 
(Table 4).

Of these 448 admitted with confirmed 
COVID-19, 173 (39%) were ≥ 65 years of age, 36 



4 of 18 health.gov.au/cdiCommun Dis Intell (2018)  2022;46 (https://doi.org/10.33321/cdi.2022.46.13) Epub 28/03/2022

Ta
bl
e 
1:
 D
em

og
ra
ph

ic
 c
ha

ra
ct
er
is
tic

s o
f h

os
pi
ta
lis
ed
 p
at
ie
nt
s w

ith
 c
on

fir
m
ed
 in

flu
en

za

In
fl
u
en

za
 t
yp

e/
su

b
ty
p
e

To
ta
l 

( n
 =
 2
0 
)

A
/H

1N
1 

( n
 =
 5
; 2

5%
)

A
/H

3N
2 

( n
 =
 1
; 5

%
)

A
/u
n
kn

ow
n
 

( n
 =
 8
; 4

0%
)

B
 

( n
 =
 6
; 3

0%
)

A
/H

1N
1

%
a

A
/H

3N
2

%
a

A
/u
n
kn

ow
n

%
a

B
%

a
n

%
a

A
g
e 
g
ro
u
p

<
 16
 ye
ar
s

5
10
0

0
0

1
13

2
33

8
40

16
–4
9 y
ea
rs

0
0

0
0

1
13

3
50

4
20

50
–6
4 y
ea
rs

0
0

0
0

2
25

1
17

3
15

65
–7
9 y
ea
rs

0
0

1
10
0

2
25

0
0

3
15

80
+
 ye
ar
s

0
0

0
0

2
25

0
0

2
10

M
ale

3
60

1
10
0

7
88

3
50

14
70

Pr
eg
na
nt

0
0

0
0

0
0

0
0

0
0

Ab
or
ig
in
al 
an
d T
or
re
s S
tra
it 
Isl
an
de
r

0
0

0
0

2
25

3
50

5
25

Ju
ri
sd

ic
ti
o
n

AC
T

0
0

0
0

0
0

0
0

0
0

NS
W

5
10
0

1
10
0

2
25

0
0

8
40

NT
0

0
0

0
0

0
4

67
4

20

Ql
d

0
0

0
0

2
25

0
0

2
10

SA
0

0
0

0
0

0
1

17
1

5

Ta
s.

0
0

0
0

0
0

0
0

0
0

Vi
c.

0
0

0
0

3
38

1
17

4
20

W
A

0
0

0
0

1
13

0
0

1
5

a	
Pe

rc
en

ta
ge

 w
ith

in
 th

e 
in
di
ca
te
d 
de

m
og

ra
ph

ic
 c
at
eg

or
y 
or
 ju

ris
di
ct
io
n 
am

on
g 
al
l c
as
es
 o
f t
hi
s 
in
flu

en
za
 s
ub

ty
pe

 (i
.e
., 
de

no
m
in
at
or
 =
 n
).



5 of 18 health.gov.au/cdi Commun Dis Intell (2018)  2022;46 (https://doi.org/10.33321/cdi.2022.46.13) Epub 28/03/2022

Table 2: Risk factors, severity and outcomes in hospitalised patients with confirmed influenza

Not admitted to ICU 
( n = 19; 95%)

Admitted to ICU 
( n = 1; 5%)

Total 
( n = 20 )

n %a n %a n %a

Pregnant 0 0 0 0 0 0

Chronic comorbidities 11 58 0 0 11 55

Chronic respiratory illness 3 16 0 0 3 15

Diabetes 2 11 0 0 2 10

Chronic liver disease 1 5 0 0 1 5

Immunosuppressed 1 5 0 0 1 5

Malignancy 0 0 0 0 0 0

Chronic cardiac disease 4 21 0 0 4 20

Obesity 1 5 0 0 1 5

Chronic neurological illness 2 11 0 0 2 10

Chronic renal disease 2 11 0 0 2 10

Nursing home resident 0 0 0 0 0 0

Received influenza vaccine 2 15 0 0 2 14

Influenza subtype

A/H1N1 4 21 1 100 5 25

A/H3N2 1 5 0 0 1 5

A/unknown 8 42 0 0 8 40

B 6 32 0 0 6 30

In-hospital mortality, HFRa 3/19 16 0/1 0 3/20 15

a	 Percentage having the indicated comorbidity or influenza subtype among all cases having this ICU status (i.e., denominator = n).

b	 HFR: Hospitalisation fatality ratio.

(8%) were children (< 16 years), six (1%) were 
Aboriginal and Torres Strait Islander peoples, and 
289 (65%) had chronic comorbidities (Table 4).

There were four pregnant women (2%) hospi-
talised with COVID-19 during this timeframe. 
COVID-19 hospital admissions peaked between 
week 13 and 15 (first wave) nationally, and again 
between weeks 31 and 35 (second wave) predom-
inantly in Victoria, with most admissions repre-
sented by those above 40 years of age (Figure 2).9

Incidence of hospital admissions with 
COVID-19

In Victoria’s second COVID-19 wave, the 
peak incidence of admissions with confirmed 
COVID-19 was 5.4 per 100 hospital beds at the 

Royal Melbourne Hospital (Figure 3; in epide-
miological week 28). During this time, peak bed 
occupancy at across six Victorian hospitals var-
ied from 0.88 at the Royal Children’s Hospital to 
5.39 at the Royal Melbourne Hospital.

Presentation and management

Of all COVID-19 cases, 25 patients (6%) did 
not have a date of symptom onset documented. 
Where the duration of symptoms was known, 
the median duration of symptoms prior to 
admission was six days (interquartile range 
(IQR): 3, 9 days).

Radiological evidence of pneumonia was 
present in 158 patients (35%). There were no 
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Figure 1: Date of admissiona in patients hospitalised with confirmed influenza
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Table 3: Estimated influenza vaccine coverage among patients without influenza

Not vaccinated Vaccinated Total Vaccination %

Age < 16
No risk factors 30 6 36 16.7

Risk factors 17 5 22 22.7

Total 47 11 58 19.0

Age 16–64
No risk factors 56 33 89 37.1

Risk factors 52 52 104 50.0

Total 108 85 193 44.0

Age ≥ 65
No risk factors 9 12 21 57.1

Risk factors 31 88 119 73.9

Total 40 100 140 71.4

No comorbidities 95 51 146 34.9

Medical comorbidities 100 145 245 59.1

Total 195 196 391 50.1

children (< 16 years) with pneumonia detected. 
The proportion of patients with pneumonia was 
slightly higher in non-elderly adults (21%) than 
in elderly adults (15%). A higher proportion of 
patients with pneumonia were admitted to ICU 
(29%) than those without pneumonia (8%).

Of all cases, 70 COVID-19 patients (16%) were 
admitted into ICU (Table 4). Among COVID-19 
patients, those who were male; those 40–64 
years of age; or those who possessed chronic 
comorbidities were more likely to be admitted 
to ICU (Table 5). Hospital length of stay was 
correlated with older age and longer in those 
with medical comorbidities and those who were 
admitted into intensive care (Table 6).

Outcome

Of the 356 patients with known length of stay, 
the mean length of hospital stay was 9.8 days. 
Admission to ICU was associated with a mean 
hospital length of stay of 10.8 days compared 
to those not admitted to ICU (9.1 days). Of the 
400 patients where hospital mortality status was 
documented, 43 patients died (11%); of these, 6 
deaths (14%) occurred in patients admitted to 
ICU, and 37 deaths (86%) in those not admitted 
to ICU.

Discussion

The 2020 pandemic year was characterised by 
an unusually low number of influenza cases 
in contrast to the several thousand influenza 
admissions in 2018 and 2019.4 The near-absent 
influenza season is likely to reflect closed inter-
national borders (with strict quarantine for 
arrivals) as well as public health interventions 
that were put in place for COVID-19, such as 
mandatory mask wearing in some states, staged 
lockdowns with restricted movement of the 
public, and maintenance of physical distancing 
both indoors and outdoors. Although school-
aged children are thought to be a driver for influ-
enza transmission (in contrast to COVID-19), 
influenza activity remained low despite schools 
being open in most states.

Surveillance for COVID-19 was able to be 
established quickly using the pre-existing 
influenza surveillance system; however, this 
was limited only to surveillance at sentinel 
sites. In our study, the COVID-19 surveillance 
provided additional detail on comorbidities 
and on length of stay, especially in patients not 
admitted to ICU, to complement data collected 
by other surveillance systems.9,10

While meaningful comparisons cannot be 
made with the limited number of influenza 
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Table 4: Demographic characteristics of hospitalised patients with confirmed COVID-19

Not admitted to ICU 
(n = 378; 84.4%)

Admitted to ICU 
(n = 70; 15.6%)

Total 
( n = 448)

n %a n %a n %a

Age group

< 16 years 32 8 4 6 36 8

16–40 years 74 20 12 17 86 19

40–64 years 121 32 32 46 153 34

65–79 years 72 19 20 29 92 21

80+ years 79 21 2 3 81 18

Male 197 52 45 64 242 54

Pregnant 3 1 1 1 4 1

Aboriginal and Torres Strait Islander peoples 6 2 0 0 6 1

Chronic comorbidities 236 62 53 76 289 65

Jurisdiction

ACT 5 1 4 6 9 2

NSW 48 13 21 30 69 15

NT 1 < 1 0 0 1 < 1

Qld 33 9 0 0 33 7

SA 6 2 1 1 7 2

Tas. 10 3 0 0 10 2

Vic. 270 72 44 63 314 70

WA 5 1 0 0 5 1

In-hospital mortality

Dieda 37 11c 6 12d 43 11

a	 Percentage within the indicated category or jurisdiction among all cases having this ICU status (i.e., denominator = n).

b	 Mortality status reported based on 400 patients with known mortality outcome.

c	 Denominator = 351.

d	 Denominator = 49.

admissions in 2020, it is of interest to compare 
the clinical profile of patients hospitalised 
with COVID-19 with those hospitalised with 
influenza in 2019. Several indicators reflect the 
more severe disease course of COVID-19 com-
pared to influenza. The proportion of patients 
admitted to ICU was 15.6% for COVID-19 
patients in 2020 compared to 7.8% for influenza 
patients in 2019. Notably, 14% of younger adults 
(16–40 years) and 21% of adults 40–64 years 
hospitalised with COVID-19 were admitted to 
ICU, compared to 7.4% and 12.8% in patients 
in the same age groups with influenza in 2019. 
Mortality in hospitalised patients was 11% for 

COVID-19 compared to 2.8% for influenza. The 
mean length of hospital stay was 9.8 days for 
patients with COVID-19 compared to 4.9 days 
for influenza. Factors associated with a longer 
stay in hospital included increased age and the 
presence of comorbidities.

When compared to international studies, 
the proportion of patients hospitalised with 
COVID-19 who were admitted to ICU is simi-
lar to that reported overseas.11,12 The FluCAN 
data show a lower hospitalisation-fatality ratio 
both within and outside ICU than obtained 
from international reports,11–14 and this could 
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Figure 2: Distribution of age group and week of admission across all patients hospitalised with 
confirmed COVID-19
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be attributed to a well-equipped and better 
resourced healthcare system that was not heav-
ily overburdened, similar to what was reported 
in Singapore.15 Similarly, the lower proportion 
admitted to ICU compared to other studies may 
reflect the lower ICU burden, different admis-
sion policies, hospitalisation for non-medical 
reasons (e.g. infection control) and the older 
age profile with advanced care directives par-
ticularly in the Victorian second wave.16,17

Male gender and medical comorbidities were 
associated with an increased severity of COVID-
19 (as assessed by ICU admission), in line with 
other international reports.11,12,14,16,18,19 While 
non-elderly adults in the present study were 
observed to be very susceptible to hospitalisa-
tion,14,16,17 the British and Spanish COVID-19 
patient cohorts who were hospitalised were 
significantly older.12,19 The present study also 
observed a high prevalence of chronic comor-
bidities14,19 in hospitalised COVID-19 patients 

when compared to other studies,12,15,16,18,20 
indicating the susceptibility of this cohort with 
underlying conditions to being admitted to hos-
pital. These risk factors reported in the FluCAN 
cohort are similar to other studies, as reported 
by a recent systematic review on hospitalised 
COVID-19 patients.21

The duration of symptoms prior to hospital 
admission reported in the present study was 
shorter than patients reported in Singapore,15 
but similar to the British cohort, Italian 
cohort,14 Wuhan cohorts,12,16 and Zhejiang 
cohort in China.20 The length of hospital stay 
was identical between the FluCAN cohort and 
the Spanish cohort.19 This could be attributed to 
the differences in national guidelines in clinical 
management of COVID-19 cases across differ-
ent countries.

Some strengths of FluCAN surveillance include 
potential for further analysis, including the 
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Figure 3: Peak incidence of confirmed COVID-19 (per 100 hospital beds per week) by hospitala
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ability to estimate influenza vaccine cover-
age from COVID-19 patients. The FluCAN 
COVID-19 cohort showed similar influenza 
vaccination rates as the Spanish cohort for 
those above 65 years of age,19 and this could 
be due to the higher prevalence of COVID-19 
cases in the elderly patients across both these 
countries. Further comparisons could also be 
made between the two cohorts when compared 
to previous influenza seasons. This season saw 
a higher hospitalisation fatality ratio and an 
under-representation of pregnant women and 
Aboriginal and Torres Strait Islander people 
for both influenza and COVID-19 compared 
to the 2019 influenza season. More non-elderly 
adults were infected with COVID-19 compared 
to previous influenza seasons, while children 

were under-represented in both cohorts. This 
suggests that the older population were more 
susceptible to SARS-CoV-2 infection with 
higher mortality rates when compared to 
influenza infection.

The peak COVID-19 hospitalisation rate relative 
to hospital bed capacity provides a measure of 
impact. The peak rate of admissions overall was 
5.4 per 100 beds per week in week 28. During 
the Victorian second wave, the peak range of 
admissions across six Victorian hospitals varied 
from 0.88 per 100 beds at the Royal Children’s 
Hospital to 5.39 per 100 beds at the Royal 
Melbourne Hospital, indicating a substantial 
burden across the Victorian healthcare system 
due to COVID-19.9 Based on a mean length of 
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Table 5: Factors associated with admission to intensive care in patients hospitalised with 
confirmed COVID-19

Variablea Crude ORb (IQR) p value Adjusted ORb,c (IQR) p value

Age

16–39 years 0.46 (0.22, 0.98) 0.04 0.63 (0.29, 1.39) 0.26

40–64 years 1.03 (0.58, 1.82) 0.93 1.19 (0.66, 2.15) 0.56

65–79 years 1 (referent) 1 (referent)

> 80 years 0.17 (0.06, 0.47) < 0.01 0.18 (0.07, 0.51) < 0.01

Medical comorbidities 1.64 (0.99, 2.71) 0.06 1.82 (1.02, 3.09) 0.03

Pregnancy 1.20 (0.12, 11.63) 0.88 1.48 (0.14, 15.58) 0.74

Male 2.02 (1.23, 3.32) < 0.01 1.72 (1.02, 2.89) 0.04

a	 Observations for those < 16 years age or Aboriginal and Torres Strait Islander patients in ICU were omitted from the analysis.

b	 OR: odds ratio.

c	 All variables included in multivariate model.

Table 6: Factors associated with length of stay in patients with confirmed COVID-19

Variable
Crude rate ratioa 

(IQR)
p value

Adjusted rate 
ratio (IQR)

p value

Age group

< 16 years 0.55 (0.33, 0.91) 0.02 0.65 (0.41, 1.04)b 0.07

16–39 years 0.56 (0.48, 0.64) < 0.01 0.65 (0.56, 0.77) < 0.01

40–64 years 0.75 (0.59, 0.94) 0.01 0.78 (0.63, 0.97) 0.03

65–79 years 1 (referent) 1 (referent)

> 80 years 0.97 (0.83, 1.13) 0.69 1.06 (0.95, 1.18) 0.30

Comorbidities 1.74 (1.38, 2.21) < 0.01 1.37 (1.14, 1.65) < 0.01

Male 1.16 (1.04, 1.30) < 0.01 1.05 (0.89, 1.23) 0.59

Aboriginal or Torres Strait Islander peoples 0.71 (0.31, 1.62) 0.41 0.93 (0.50, 1.72) 0.82

Pregnancy 0.68 (0.61, 0.76) < 0.01 0.62 (0.53, 0.72) < 0.01

ICU admission 1.59 (1.24, 2.04) < 0.01 1.66 (1.30, 2.11) < 0.01

a	 Represents relative difference in length of stay; rate ratio > 1 indicates longer stay associated with factor.

b	 Omitted ICU status but includes age.

hospital stay of 9.8 days, this suggests that 7.7% 
of hospital beds were occupied with patients 
with confirmed COVID-19 during this week 28.

There are several limitations to the FluCAN 
surveillance system. While ascertainment of 
COVID-19 cases is likely to be complete due to 
high clinical awareness, the impact of the pan-
demic on the rates of influenza diagnostic tests 

is uncertain. However, the near-absence of the 
influenza season was seen in other surveillance 
systems.4 Influenza cases may also be missed 
due to the lack of testing, poor quality sample 
collection or delayed presentations. Influenza 
activity in other surveillance systems showed 
a significant increase in interseasonal activity 
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until February–March 2020,4 prior to FluCAN 
surveillance commencing in mid-March and 
the rise of COVID-19 infections.

Vaccine effectiveness was not analysed due to 
low influenza case numbers this season but 
based on crude analyses appeared to be high. 
We have traditionally used influenza test-nega-
tive patients as controls and to estimate vaccine 
coverage in key groups. In the 2020 cohort, 
estimated vaccine coverage was not that differ-
ent to previous years, indicating a similar rate 
of vaccination across all age groups. However, 
where controls may be dominated by patients 
with COVID-19, there is a potential for selection 
biases or confounders. For example, a type of 
healthy user bias may occur if influenza vacci-
nation is linked to other behaviours that reduce 
the risk of COVID, such as mask wearing or 
compliance with physical distancing. This may 
also have implications for vaccine effectiveness 
studies of COVID-19 vaccines.

In summary, we were able to rapidly establish 
hospital-based COVID-19 surveillance in an 
influenza surveillance system. FluCAN surveil-
lance detected an unusually low number of 
hospital admissions with laboratory-confirmed 
influenza in this national observational study in 
2020, compared to previous seasons. This could 
be due to effective public health interventions as 
a result of a rise in COVID-19 respiratory infec-
tions and associated hospitalisations. Several 
indicators reflect the more severe clinical course 
of COVID-19 compared to influenza.
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Appendix A

Table A.1: Oseltamivir treatment, by age group in patients with confirmed influenza

Factor Age < 16 years Age 16–64 years Age 65+ years p value

Number of patients 8 5 4

Oseltamivir not received 6 (75%) 1 (20%) 1 (25%) 0.11

Oseltamivir received 2 (25%) 4 (80%) 3 (75%) 0.09

•	 received within 2 days of symptom onset 1 (13%) 0 (0%) 0 (0%)

•	 received more than 2 days after symptom onset 1 (13%) 4 (80%) 3 (75%)

Delay between onset and admission, median (IQR) 1.5 (0.5, 4.5) 6 (5, 7) 3.5 (3, 5.5) 0.08

Delay between onset and treatment,a median (IQR) 4 (1, 7) 5 (4.5, 7) 5 (4, 5) 0.81

Length of stay, median (IQR) 2.5 (1, 3) 3 (2, 3) 4.5 (1.5, 8.5) 0.66

 a	 Of patients who received oseltamivir.

Figure A.1: Incidence of confirmed influenza (per 100 influenza tests and per 1000 admissions) 
by epidemiological week
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Figure A.2: Peak incidence of confirmed influenza (per 100 hospital beds per week) by hospitala
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CA: Canberra Hospital; CLV: Calvary Hospital; CHW: Children’s Hospital at Westmead; JHH: John Hunter Hospital; WE: Westmead Hospital; 

AS: Alice Springs Hospital; RDH: Royal Darwin Hospital; QCH: Queen’s Children Hospital; CB: Cairns Base Hospital; MA: Mater Hospital; 

PA: Princess Alexandra Hospital; RA: Royal Adelaide; WCH: Women’s and Children’s Hospital; RH: Royal Hobart Hospital; AL: The Alfred 

Hospital; GL: University Hospital Geelong; MCH: Monash Children’s Hospital; MM: Monash Medical Centre; RCH: Royal Children’s 

Hospital; RM: Royal Melbourne; PCH: Perth Children’s Hospital; RP: Royal Perth Hospital.
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