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Abstract

Background: Coronavirus disease 2019 (COVID-19) has wreaked health and eco-

nomic damage globally. A thorough understanding of the characteristics of COVID-19

patients in Australia plus the strategies that successfully ‘flatten the curve’ are vitally

important to contain this pandemic.

Aim: To describe the clinical characteristics and outcomes of COVID-19 patients in the

Sutherland Shire, and the management model adopted to manage these patients.

Methods: A retrospective case series of COVID-19 patients monitored in the Suther-

land Shire between 19 March and 15 May 2020 was performed. Demographic, clinical

and outcome data of COVID-19 inpatients at the Sutherland Hospital and demographic

data of COVID-19 patients in the Sutherland Shire community were obtained. The

Sutherland Hospital COVID-19 Management Model involved close collaboration among

the Sutherland Fever Clinic, Sutherland COVID-19 community telemonitoring team

(CTAC) and Sutherland COVID-19 inpatient team.

Results: Ninety-nine COVID-19 cases (median age, 49 years, 50 (51%) male) were

monitored in Sutherland Shire, with 19 cases (median age, 54 years, 10 (53%) male)

requiring inpatient management. Common comorbidities included obesity, asthma,

hypertension and Type 2 diabetes mellitus. Six (32%) patients required supplemental

oxygen and three (16%) patients required intensive care admission. There was one

mortality. The CTAC team identified five (5%) patients requiring admission, and three

(3%) patients requiring re-admission. The majority of COVID-19 source was from over-

seas travel (67%), with nine (9%) cases having unknown source.

Conclusion: A comprehensive COVID-19 management model is needed to successfully

manage COVID-19 patients in both outpatient and inpatient settings in order to ‘squash
the curve’.

Introduction

The current severe acute respiratory syndrome coronavi-

rus 2 (SARS-CoV-2) pandemic has resulted in unprece-

dented morbidity and mortality throughout the world.1

Important risk factors associated with mortality includes

advanced age, cardiorespiratory comorbidities, immuno-

suppression and diabetes mellitus.2,3 The Sutherland

Shire in New South Wales (NSW), Australia, has approx-

imately 220 000 residents in 2016 National census.4 It

has a unique population with a higher proportion of

those age 65 years and older,4 85 years and older and

coronary disease hospitalisations5 compared to the rest

of New South Wales. As such, when the first case of

novel coronavirus disease 2019 (COVID-19) was identi-

fied in Australia on 25 January 2020,6 it was vitally

important to have a comprehensive strategy in place to

protect this vulnerable population.
Currently, the trajectory of COVID-19 cases in

Australia has compared favourably with the rest of the

world.7 However, there remains limited information

regarding the clinical characteristics of COVID-19 inpa-

tients in Australia and the strategies undertaken to man-

age community COVID-19 patients. Our Sydney hospital
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was among the first to manage such patients in Australia
with our numbers also among the highest in NSW. We
were therefore required to promptly implement our pre-
prepared comprehensive inpatient and outpatient strat-
egy in March and now report on our first 8 weeks’
experience.
This study will describe the demographics, clinical

characteristics and outcomes of confirmed COVID-19
patients in both the inpatient and outpatient setting and
reports patients of all severities including their trajectory
through intensive care unit (ICU). It also describes the
COVID-19 management model that integrated both hos-
pital and community care, which was implemented at
the Sutherland Shire.

Methods

Study design

This is a retrospective case series of all patients diagnosed
with COVID-19 in the Sutherland Shire between
19 March and 15 May 2020. All patients with confirmed
COVID-19 identified by positive results on reverse tran-
scription polymerase chain reaction (RT-PCR) of nasopha-
ryngeal swabs in the Sutherland Shire were included.
The study was reviewed by South Eastern Sydney Local

Health District (SESLHD) Ethics board and deemed to be a
quality assurance project; hence, ethics was not required.

Data collection

Epidemiological, clinical, laboratory, radiological, treat-
ment and outcome data from COVID-19 inpatients were
obtained from electronic medical records and recorded
on a standardised data collection form, modified from
the World Health Organization (WHO)/International
Severe Acute Respiratory and Emerging Infection Con-
sortium COVID-19 case record form.8 The total number
of COVID-19 patients in the Sutherland Shire was
obtained from the NSW Ministry of Health and SESLHD
COVID-19 public health unit database, which included
patients’ postcodes, age, gender and source of COVID-19.
Categorical variables were reported as frequency rates

and percentages, and continuous variables were reported
using median and interquartile range or range. All statis-
tical analyses were performed using Statistical Package
for the Social Sciences (SPSS), version 26.
COVID-19 inpatients were classified based on severity

adapted from definitions obtained from WHO guide-
lines.9,10 Mild disease included patients with uncompli-
cated upper respiratory tract viral infection, non-specific
symptoms like fever, cough (with or without sputum
production), anorexia, malaise, muscle pain, sore throat,

dyspnoea, nasal congestion or headache, patients with
pneumonia but no signs of severe pneumonia and no
need for supplemental oxygen. Severe disease included
patients with fever or suspected respiratory infection
with one of the following: respiratory rate ≥30 breaths/
min, severe respiratory distress, or oxygen saturation
≤93%. Patients with critical illness included patients with
acute respiratory distress syndrome, septic shock or mul-
tiple organ dysfunctions.

Sutherland Hospital COVID-19 response

Following the first cases of COVID-19 in Australia, the
Sutherland Hospital Respiratory Department began pre-
paring a comprehensive strategy to manage a potential
outbreak. This strategy was implemented even before
the first COVID-19 patient was admitted to hospital on
19 March 2020. The pathway for management of
COVID-19 patients is summarised in Figure 1.

Sutherland Hospital fever clinic

A daily outpatient clinic which was operated by the
Sutherland Hospital Emergency team, with assistance
from the Respiratory department, was implemented
from 13 March 2020. Patients were tested for COVID-19
based on NSW Ministry of Health (MoH) guidelines.
Those who required further review were directed to the
Emergency department. All patients received informa-
tion regarding COVID-19 and were instructed to self-
quarantine at home. They would be notified by public
health regarding their results.

COVID-19 community telemonitoring team

A COVID-19 community telemonitoring team (CTAC)
was formed consisting of one full-time equivalent (FTE)
respiratory specialists and two FTE registered nurses.
This team was provided with a daily list of patients who

Figure 1 COVID-19 management model.
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had tested positive for COVID-19 in the community by
SESLHD public health unit. Their responsibilities were to
review patients daily through Telehealth. This process
involved a detailed medical and exposure history, dys-
pnoea score and regular review of symptom progression.
The CTAC team liaised daily with the inpatient COVID-
19 team through scheduled phone calls regarding
patients at risk of deterioration and facilitated direct
transfers to the ward as necessary. Follow up by CTAC
on all COVID-19 patients continued until released from
isolation according to the NSW MoH guidelines. Release
from isolation was determined by the CTAC team.

COVID-19 inpatient team

A COVID-19 inpatient team was formed consisting of a
weekly rotating roster of 2−3 respiratory consultants, regis-
trar and intern/resident. This team was responsible for
reviewing all confirmed COVID-19 patients daily on a ded-
icated COVID-19 respiratory ward and intensive care unit.
The inpatient COVID-19 team liaised closely with the
CTAC team regarding discharges for ongoing follow up.

A COVID-19 Respiratory Failure Protocol (Fig. S1) was
devised with collaboration from the Respiratory, Intensive
care and Emergency departments. This protocol was
aimed to promptly manage both confirmed and
unconfirmed COVID-19 patients with respiratory failure
in the most appropriate setting, and to reduce the risk of
healthcare worker exposure. Due to concerns over trans-
mission through inhalation of the virus aerosolised during
high flow nasal prongs (HFNP) or non-invasive ventila-
tion (NIV),11 our guidelines for respiratory failure patients
was to avoid both HFNP and NIV. This decision was also
based on overseas experience regarding the limited role of
NIV in the setting of COVID-19 and the initial support for
early intubation in patients with respiratory failure.9,12

Results

Baseline demographics and clinical
characteristics of COVID-19 patients

There was a total of 101 COVID-19 cases identified, with
87 cases belonging to the Sutherland Shire based on
postcodes, including all but three of the inpatients
(Table 1). The COVID-19 cases based on postcodes from
NSW government13 identified 117 COVID-19 cases in
the Sutherland Shire, showing 30 cases diagnosed by pri-
vate laboratory who were not followed up by the CTAC
team. Ninety-nine COVID-19 cases were followed up by
the CTAC team, which identified five patients requiring
admission and three patients requiring re-admission.
Two COVID-19 inpatients were not followed up by the
CTAC team, with one mortality and another being
cleared from COVID-19 during rehabilitation.

Nineteen patients with confirmed COVID-19 were
admitted to Sutherland Hospital between 19 March and
15 May 2020. The median age was 54 years, ranging
between 17 and 87 years. Approximately half (53%) of
the patients were male. Four inpatients did not have any
comorbidities. Similar to previous studies,2,14 com-
orbidities of diabetes, hypertension and obesity were
common in our series, although we had a larger propor-
tion of patients with asthma comparatively.15 The
median time from symptom onset to hospital admission
was 9 days for 18 patients. One patient was excluded as
the time of symptom onset was not clear. Two patients
were found to be co-infected with influenza A. Eleven
patients had mild disease, six patients had severe disease
and two patients had critical disease. Older patients
tended to have more severe and critical illness compared
to younger patients, which is consistent with previous

Table 1 Baseline demographics and clinical characteristics of COVID-19 patients

Demographics Community
(n = 82)

Inpatients: total
(n = 19)

Inpatients: mild
(n = 11)

Inpatients: severe
(n = 6)

Inpatients: critical
(n = 2)

Age, median (interquartile range) (years) 48 (31–63) 54 (45–68) 50 (39–54) 68 (65–69) 83 (79–87)†
Male sex, n (%) 41 (50) 10 (53) 6 (55) 3 (50) 1 (50)
Comorbidities
Cardiovascular disease, n (%)

Hypertension 9 (11) 5 (26) 1 (9) 4 (67) 0
Ischaemic heart disease 4 (5) 1 (5) 0 0 1 (50)

Respiratory disease, n (%)
Asthma 5 (6) 5 (26) 3 (27) 2 (33) 0
Chronic obstructive pulmonary disease 2 (2) 2 (11) 0 2 (33) 0

Type 2 diabetes mellitus, n (%) 3 (4) 5 (26) 1 (9) 2 (33) 2 (100)
Chronic kidney disease, n (%) 0 1 (5) 1 (9) 0 0
Obesity (body mass index >30), n (%) N/A 7 (37) 3 (27) 4 (67) 0
Symptom onset to admission, median (days) N/A 9 9 9 3.5

†Median (range). N/A, not available.

Louie et al.

Internal Medicine Journal 51 (2021) 334–340
© 2021 Royal Australasian College of Physicians

336



studies identifying older age as a risk factor for poor prog-
nosis in COVID-19 patients.2,3 One patient had an ini-
tially negative test, with repeat testing (conducted based
on clinical suspicion) being positive.

Clinical presentation and investigations

The most common self-reported symptoms on hospital
admission were dyspnoea (89%), cough (79%), lethargy
(63%) and fever (58%) (Table 2), and this is comparable
with data reported from recent studies.2,14 Gastrointesti-
nal symptoms, particularly diarrhoea (32%), had a
higher prevalence in our cohort compared to China14

(3%). This was significant in a few of our patients with
concurrent anorexia, as they required intravenous fluids
for hydration. This suggests that the severity classification
of COVID-19 based on respiratory signs may not accu-
rately reflect the need for hospital admission. One patient
presented primarily with a severe headache requiring
further investigations with a computed tomography (CT)
venogram, neurological review and treatment with ami-
triptyline. Dyspnoea was not as common among commu-
nity COVID-19 patients (15%), with cough, fever and
sore throat being predominant symptoms.
Initial vital signs and laboratory findings of inpatients

are summarised in Supporting Information Table S1. D-
dimer was collected early in admission in 16 patients and
ferritin was collected in 14 patients. On room air,
patients in the critical group tended to have lower
admission oxygen saturation (91%) compared to the
mild group (96%) and higher temperature.
Lymphopenia and elevated ferritin and D dimer were
noted in the severe and critical group.

All inpatients received an admission chest X-ray and
initial abnormal findings were identified in 10 patients.
Two patients had initially normal chest X-rays but devel-
oped abnormalities during their admission. Eight
patients had a CT chest during admission, with the most
common abnormalities being bilateral ground glass opac-
ities. Two patients had a normal CT chest.

Management

Of the 19 inpatients, six required supplemental oxygen
through nasal cannula or Hudson mask (Table 3). Two
patients required immediate supplemental oxygen on
presentation, therefore oxygen saturation on room air
was not documented. Three patients required intensive
care admission, with one patient requiring intubation.
Empirical antibiotics were given to six patients and one
patient with influenza A coinfection was given
oseltamivir. Oral corticosteroid was given to three
patients with a concurrent exacerbation of asthma/
chronic obstructive pulmonary disease and one patient
with Addison disease. Due to the absence of proven ther-
apies for SARS-CoV-2, the majority of patients did not
receive targeted treatment. One critical patient received
off-label hydroxychloroquine and azithromycin16 due to
emerging evidence at that time of its effectiveness in
reducing SARS-CoV-2 viral load.17

Respiratory failure/supplemental oxygen
course

Six patients required supplemental oxygen during the
course of admission. The medium time from symptom

Table 2 Clinical presentation

Symptoms on
presentation

Community
(n = 82)

Inpatient: total
(n = 19)

Inpatient: mild
(n = 11)

Inpatient: severe
(n = 6)

Inpatient: critical
(n = 2)

Constitutional, n (%)
Fever 30 (37) 11 (58) 4 (36) 5 (83) 2 (100)
Lethargy 15 (18) 12 (63) 7 (64) 5 (83) 0
Anorexia 1 (1) 8 (42) 3 (27) 5 (83) 0

Respiratory, n (%)
Cough 54 (66) 15 (79) 8 (73) 5 (83) 2 (100)
Dyspnoea 12 (15) 17 (89) 10 (91) 6 (100) 1 (50)
Rhinorrhoea 33 (40) 2 (11) 1 (9) 1 (17) 0
Sore throat 37 (45) 5 (26) 2 (18) 2 (33) 1 (50)
Chest pain 6 (7) 9 (47) 7 (64) 1 (17) 1 (50)

Gastrointestinal, n (%)
Diarrhoea 8 (10) 9 (47) 3 (27) 5 (83) 1 (50)
Nausea 2 (2) 5 (26) 1 (9) 3 (50) 1 (50)

Neurological, n (%)
Lightheadedness 2 (2) 5 (26) 3 (27) 2 (33) 0
Headache 28 (34) 3 (16) 3 (27) 0 0
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onset to supplemental oxygen was 9.5 days. No patients
received HFNP or NIV as per the COVID-19 Respiratory
Failure Protocol.

Case 2 was intubated on Day 3 of admission and was
extubated successfully after 27 days. The decision to
intubate was based on early expert recommendations
that supported early intubation following the onset of
increased oxygen requirements.9,12 On admission to hos-
pital, Case 2 had an oxygen requirement of 2 L through
nasal cannula to maintain oxygen saturation above
95%. Deterioration occurred rapidly over the course of
several hours on Day 3 of admission, requiring 6 L oxy-
gen through Hudson mask to maintain oxygen satura-
tion above 90%; however, work of breathing and
respiratory symptoms remained relatively stable. This
demonstrates the ‘silent hypoxaemia’ that has been
commonly seen in COVID-19 patients.18 This was simi-
larly seen in Case 6, who presented following a fall at
home and had minimal respiratory symptoms and no
oxygen requirement on admission. Deterioration
occurred on Day 5 of hospital admission (6 days after
symptom onset), rapidly requiring 6 L oxygen through
Hudson mask to maintain oxygen saturation above
95%. There was no significant respiratory distress or
symptoms despite the hypoxaemia. Ongoing deteriora-
tion continued and the decision for comfort measures
was decided. Case 6 died 14 days after admission.

Clinical outcomes

The median length of stay was 5 days (Table 4). Three
patients required readmission after being identified by
the CTAC team: one patient for tachycardia, another for
increasing dyspnoea and one for severe hypertension.

Complications during hospital admission were identified
in eight patients and included new onset atrial fibrilla-
tion, liver function derangement and acute renal failure.

COVID-19 source

COVID-19 source (Table 5) was identified for 15 (79%)
inpatients, with 10 inpatients having had recent overseas
travel either through air travel or cruise and 5 inpatients
had close contact with confirmed COVID-19 cases. Four
inpatients had unknown source and were the last few
patients admitted into hospital from this cohort. Similarly,
the majority of source in the community was from over-
seas travel (71%), with 17% from a known COVID-19
contact, 6% from an occupation with high risk of expo-
sure (e.g. bus/Uber driver or airport worker) and 6%with
unknown source.

Discussion

This retrospective case series describes the experience of
a major metropolitan hospital in Sydney, including the

Table 3 Inpatient management

Treatment Total (n = 19) Mild (n = 11) Severe (n = 6) Critical (n = 2)

Oxygen supplementation, n (%) 6 (32) 0 4 (67) 2 (100)
Empirical antibiotics, n (%) 6 (32) 1 (9) 4 (67) 1 (50)
Oral corticosteroids, n (%) 4 (21) 2 (18) 2 (33) 0
Hydroxychloroquine/azithromycin, n (%) 1 (5) 0 0 1 (50)
Intubation, n (%) 1 (5) 0 0 1 (50)
Intensive care admission, n (%) 3 (16) 0 2 (33) 1 (50)

Table 4 Inpatient clinical outcomes

Total (n = 19) Mild (n = 11) Severe (n = 6) Critical (n = 2)

Length of stay, median (IQR) (days) 5 (3–8) 3 (2–5) 8 (6–8) 28 (21–34)†
Complications, n (%) 8 (42) 1 (9) 5 (83) 2 (100)
Readmission, n (%) 3 (16) 2 (18) 1 (17) 0
Mortality, n (%) 1 (5) 0 0 1 (50)

†Median (range).

Table 5 COVID-19 source

Source n (%)

Inpatients
Close contact 5 (26)
Travel 10 (53)
Unknown 4 (21)

Community
Close contact 14 (17)
Travel 58 (71)
Occupation 5 (6)
Unknown 5 (6)
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clinical characteristics, outcomes and community man-
agement of COVID-19 patients. Our comprehensive
community-hospital integrated care model captured
deteriorating patients’ early review and management.
Determining the source of COVID-19 cases is impor-

tant for effective strategies to be undertaken to prevent
the rapid growth seen in countries like Italy, which went
from 155 cases to 59 000 cases in 4 weeks.19 Our case
series was conducted during the ‘first wave’ and showed
that many of the COVID-19 cases were from overseas
travel. Currently, this major source of infection is being
managed by the Australian government with all travel-
lers being isolated in mandatory quarantine accommoda-
tion for 14 days from arrival20 and widespread testing.
Patients with unknown COVID-19 source appeared later
in our series and likely reflected community transmis-
sion. Reducing and containing community transmissions
are vitally important particularly as our nation relaxes
restrictions and emerges from hibernation. Community
COVID-19 programmes like the Sutherland CTAC team
help with the management and safe release of commu-
nity COVID-19 patients from quarantine, which assist in
reducing community transmission. All of our unknown
transmission cases plus an index case in a high-density
accommodation facility were quickly managed to ensure
no dissemination took place.
COVID-19 has caused significant mortality worldwide

and has overwhelmed the healthcare system in many
countries. The literature is limited regarding how other
countries have managed community COVID-19 patients.
China’s model of management involved admission of all
confirmed COVID-19 patients regardless of severity.21

This approach allowed the close monitoring and quaran-
tine of all COVID-19 patients, but placed great demands
on hospital resources. A similar community manage-
ment model to ours was used in the United States, which
included telephonic primary care, telephone triage sys-
tem, community management group and a respiratory
clinic.22 This system allowed most patients to be man-
aged without hospitalisation, reducing the number of
hospital visits and as a consequence was also estimated
to reduce the number of personal protective equipment
used and exposure to healthcare workers.
In view of the significant healthcare resources required

to manage patients with COVID-19, strategies to reduce
unnecessary hospital admissions are important. However,
these should be balanced by strategies that can also identify

those patients at risk of deterioration, facilitating early
review if required. Our CTAC team aimed to achieve this
through daily review through telehealth, managing those
withmild disease as outpatients, whilemonitoring for early
deterioration and facilitating hospital admission if neces-
sary. This monitoring is particularly important as COVID-
19 patients are known to potentially clinically decline
about 1 week after symptom onset.3,14 We chose this pro-
active approach in order to capture deteriorating patients
early and to reduce the mortality rate seen worldwide.
Given the possibility of ‘silent hypoxaemia’ and potential
for respiratory failure inCOVID-19 patients, our CTAC pro-
gramme also now includes remotemonitoring of vital signs
(i.e. oxygen saturation and heart rate) for these patients
followed in the community. This remote monitoring pro-
gramme is part of a wider trial currently running within
our local health district. This model of care will hopefully
be able to identify those patients at risk of deteriorating and
also reduce the burden of hospital-based clinical care.
Our case series has several limitations. The small num-

bers available for review limits the generalisability of the
results to a larger population. These results are also spe-
cific to the Sutherland Shire and may not accurately
reflect the experience of other local health districts. A
comparison of the outcomes and management models of
other health districts would be helpful in identifying
areas for improvement in our model. In addition, the
outcome of patients who were diagnosed by private lab-
oratory and not referred to the CTAC team is unknown.
Future directions include the long-term follow up of the
COVID-19 positive patients and review of how COVID-
19 impacts their lung functions, radiological resolution
and return to normal function.

Conclusion

Having a comprehensive inpatient and community
model in place to manage COVID-19 patients is vital in
helping reduce the high mortality rate seen worldwide
while reducing unnecessary hospital visits. Our case
series not only provides the clinical characteristics of
COVID-19 patients in the Sutherland Shire, but also
demonstrates how a well prepared management model
that incorporates multiple departments, the Public
Health Unit and the CTAC team can help successfully
defeat this pandemic.
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