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Navigating shifting waters: rapid response to change in the era
of COVID-19

The emergence of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) in Wuhan, China in
December 2019 has resulted in a global COVID-19 pan-
demic and a consequent rapid transformation of medical
practice in 2020. Overseas, distressing reports of over-
whelmed health systems,1 healthcare workers losing
their lives2 and shortages of personal protective equip-
ment (PPE)1,3–5 have created significant anxiety and
catalysed rapid action across Australia and New Zealand.
Enormous effort has been invested in developing screen-
ing clinics; redesigning general practice, hospital inpa-
tient wards and emergency departments (and the
models of care used within them) and expanding inten-
sive care capacity. Public and private pathology services
have rapidly expanded their capacity to meet the testing
demand. As of 6 May, 664 756 tests for SARS-CoV-2
have been performed in Australia, representing 2611
tests per 100 000 people.6 Fundamental changes to gen-
eral practice have also occurred rapidly; across five
Australian Primary Health Networks, weekly face-to-face
consultations dropped from around 300 000 to 200 000
per week from February to April 2020; in the same
period, telephone/telehealth consultations in general
practice rose from 0 to 120 000 per week, now rep-
resenting 40% of consultations overall.7

Modelling-derived estimates of infection in our
populations are constantly changing, as is our under-
standing of how to best care for patients infected with
SARS-CoV-2. In both Australia and New Zealand, math-
ematical modelling efforts8,9 have been vital sources of
strategic information to inform the public health and
social policy decisions – including requirements to stay at

home; restrictions on educational, recreational and social
gatherings and travel, isolation and quarantine directions
– that have made daily life in our countries almost
unrecognisable when compared with a few weeks ago.
Elements of these pandemic countermeasures are likely
to continue for months to come. To date, the heroes of
Australia and New Zealand’s effective response to
COVID-19 are the epidemiologists and public health
physicians who have enacted these community inter-
ventions (and the politicians who have heeded their
advice). We are now well placed to respond to COVID-
19, and our public health leaders, politicians and the
general community must be commended for slowing the
spread of SARS-CoV-2.

The result of sacrifices made is that we have been
spared the enormous morbidity and mortality experi-
enced by most countries. As of 17 April 2020, cumula-
tive COVID-19 related deaths reported to the World
Health Organisation (WHO) from New Zealand and
Australia were around 0.25 per 100 000 population
(similar to those reported by Singapore, Japan, South
Korea and China – all <1 per 100 000). In contrast, the
cumulative reported mortality in Germany (4.6 per
100k), the United States (8.5), the United Kingdom
(20.2) and Italy (36.7) ranges from 18 to 145 times that
reported from Australasia.10 However, even these stark
figures are almost certainly underestimates of total
deaths attributable to COVID-19 based on analysis of
excess mortality in the most affected populations.11

The other result is that we now have time, time to
ensure the health system preparations we have put in
place are ready to be activated at an unknown point in
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our future; time to determine whether locally acquired
infection has truly been suppressed below the critical R0
value of 1 – that is, that each infected individual infects
(on average) less than one other person, thereby breaking
the chain of transmission and time to scale further up
access to diagnostic testing and use the rapidly expanded
public health workforce available to health departments
to design and implement rapid response mechanisms to
swing into action whenever and wherever local clusters
of infections are detected. This will be essential to prevent
our communities from again being set along the trajectory
of a substantial epidemic curve – the ‘second wave’ – or
from being forced once more to endure profound restric-
tions on individual freedoms and to our way of life.
Evidence of high asymptomatic proportions continues

to mount when universal testing irrespective of symptoms
is implemented – for example, recent accounts from the
United States, including a naval vessel (600/4500 sailors
infected, 60% asymptomatic),12 a New York maternity
service (33/215 women infected, 88% asymptomatic)13

and a Boston homeless shelter (146/397 clients infected,
100% asymptomatic).14 General population testing in Ice-
land identified 87 positive individuals out of 10 797, with
41% of these reporting no symptoms at the time of test-
ing.15 While many of these individuals may have been in
pre-symptomatic or convalescent phases of infection, it
appears clear that asymptomatic infections still represent
a profound public health challenge. It also suggests why
early adopters of whole-of-population social-distancing
measures – such as New Zealand and Australia – may
have averted the crisis seen overseas. If adhered to, these
measures reduce the potential for transmission of infec-
tion from all infected individuals, symptomatic or not.
This contrasts with traditional clinically focussed
approaches, such as testing those with symptoms and iso-
lating them until cleared; if a substantial proportion of
infected people have no symptoms, these measures alone
will be doomed to fail. While Australia’s COVIDSafe App
can speed up contacting of people exposed to a diagnosed
case of COVID-19, it cannot replace broader social dis-
tancing and other public health measures should we face
a second, more substantial wave of infections in coming
months. To develop an early warning capacity ahead of a
substantial increase in presentations to hospital, other
innovative surveillance mechanisms must be considered,
including real-time data from presentations to general
practice7 and surveillance for SARS-CoV-2 detection in
sewerage.16

Pleasingly, with the success of social/physical distanc-
ing measures, it seems our countries will be spared the
prospect of clinicians being forced to practise outside
their knowledge/skillset, as has been required in many
other countries.17 Even so, clinicians whose purview

would ordinarily include severe respiratory infective ill-
nesses face the prospect of clinical decision-making in
the absence of established evidence supporting specific
interventions.
It is difficult to discern signal from noise among the

deluge of published studies on COVID-19 (over 5500
studies recorded in PubMed since 1 April 2020).18

Unsurprisingly, for an illness undocumented less than
4 months ago, no treatments, beyond supportive care,
have been established to be effective, highlighting the
need for well designed and coordinated clinical trials.
Guideline development is tricky when even basic ques-
tions are unknown – is hydroxychloroquine effective19

or toxic;20 is use of high-flow nasal prongs an aerosol-
generating procedure21 or not;22 should anti-coagulation
be at prophylactic or therapeutic dose;23 in isolated hyp-
oxic respiratory failure, is there a role for conscious
proning of hypoxic patients24 or is mechanical ventila-
tion the only acceptable management pathway?
As COVID-19 has forced innovation at a health service

level, it is also accelerating a transition in scientific pub-
lishing. The results of the hundreds of therapeutic studies
currently underway are likely to be unavailable for some
time.25 Much of the knowledge regarding clinical presen-
tation of COVID-19 or management strategies are gained
from unconventional sources, for example, early findings
regarding the efficacy of resdemivir have been published
in conventional literature,26 but presentation of non-
peer-reviewed data in a White House media conference
gained vastly more publicity.27 Pre-print publications have
gained prominence in their ability to provide data quickly
(veracity of these studies will remain an ongoing chal-
lenge for the medical community),28 and the spike in
such studies is proportionally significantly greater than
seen in traditional peer-reviewed literature.29,30

Even more nimble social media tools have proven
incredibly effective at dissemination and have the advan-
tage of being obtained from a trusted source (or at least a
source where trust can largely be established). Their abil-
ity to disseminate rapidly experience from the frontline
has proven invaluable in allowing clinicians to compose a
picture of what COVID ‘looks like’ and what impact might
be anticipated for their institutions. One tweet, chosen
somewhat randomly from those we have received, has
garnered a level of engagement (10 300 retweets, 30 400
‘likes’)31 that would make a Nobel Laureate blush. This
does not even include the innumerable occasions where
this tweet was communicated between colleagues
through email, text or WhatsApp.
One curious side-phenomenon is that previously eso-

teric and little-known studies have provided a significant
basis for guideline development. Two studies regarding
aerosol generation during non-invasive ventilation from
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Hui et al.21,32 had garnered a total of 18 citations prior to
January 2020 but, in the 3 months since, have been
cited 57 times,33,34 including within WHO guidance35

and other consensus/position papers.36

The constantly changing landscape has provided chal-
lenges but highlights the ability of our healthcare systems
to adapt and develop new models of care. An opportunity
exists to transform many aspects of healthcare for the lon-
ger term once the pandemic phase of COVID-19 has pas-
sed, acknowledging that the threat of focal outbreaks
seeding an epidemic second wave in almost completely
susceptible populations means that a time when the pan-
demic phase is truly past for New Zealand and Australia is
an unknown point in the future.

At the patient level, we rely heavily on seeing patients
face to face. The response to COVID-19 has demon-
strated that telehealth appointments, remote monitoring
and visiting patients (in their place of residence) are fea-
sible and often preferable for many patients.5 There are
marked efficiencies for both healthcare workers and
patients minimising travel and waiting times at hospital
clinics, as well as the ability to remain at work or at
home. Evaluating the uptake of telehealth and other
ambulatory services will be influential in the design of a
post-pandemic health service.

This pandemic response has highlighted critical issues
to address, including the ability to expand rapidly inpa-
tient capacity, access to PPE and stockpiles and chal-
lenges beyond the health system, including viable and
scalable local manufacturing and the ability to be self-
sufficient in an era of globalisation. Governments and
health officials must also plan for future pandemics and
learn from countries that have responded well. In doing
so, we have the opportunity to expand our public health
support networks, hospital infrastructure and training.

Coronaviruses with pandemic potential have emerged
three times in the past 18 years – SARS (2002–2003),
Middle East Respiratory Syndrome (MERS) (2012) and
now COVID-19.37 Following the initial SARS outbreak
in 2003, both Singapore and Taiwan developed national
command frameworks to respond to future
pandemics.38,39As a result, Singapore’s initial response to
COVID-19 was rapid, successful and widely praised.
However, subsequently, significant outbreaks in the
migrant worker population in Singapore provide a cau-
tionary tale for Australia and New Zealand.40 Despite

our initial success in controlling the spread SARS-CoV-2,
we must identify, screen and care for vulnerable and
marginalised populations that do not traditionally seek
medical care. This includes the homeless, people who
inject drugs, international students and migrant workers.

Over the coming months, we will have easing of
restrictions across Australia and New Zealand, and it is
likely we will see the emergence of localised outbreaks
of COVID-19, necessitating extensive testing and poten-
tial reintroduction of restrictions. We must be vigilant to
prevent a ‘second wave’ of the pandemic in our largely
non-immune population.

We have plenty to learn as we navigate these shifting
waters. We are also fortunate now to have time to
develop constructive and permanent reforms in our
health system to improve the health of our populations
well after the threat of COVID-19 has ebbed. As we
embrace these opportunities for domestic reform, we
must also engage with our colleagues around the world
to ensure that the next emergent virus with pandemic
potential is met by a connected and prepared clinical and
public health community. Support of key global net-
works and agencies, such as the WHO, remains critical as
we mobilise against a shared threat. The national
responses of New Zealand and Australia have
emphasised the importance of decisive coordinated
action and working in partnership to face major threats.
We should strengthen our resolve, contribute more
resources (financial and human) to international part-
ners involved in the fight against COVID-19 and set an
example as good global citizens in the face of shared
threats. Once the pandemic phase of COVID-19 is passed,
lessons learned and opportunities missed should rightly
be examined and challenged. Now is not that time.
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Abstract

We sought the role of the hospital inpatient observation and response chart (ORC) in

reducing adverse outcomes. We sourced articles written in English and published in

PubMed. Track, trigger and response systems can be tiered and use single parameter or

aggregate scoring systems, the latter being more prone to error. The documentation and

detection of abnormal vital signs can be affected by choice of trigger and response and by

ORC design. There is considerable variation in the design of ORC and of rapid response

systems (RRS) in general, and this impairs assessment of their efficacy. A high rate of

modification of pre-determined triggers and poor sensitivity of measured outcomes fur-

ther compromise systematic review. The best-designed ORC and RRS should optimise

the frequency of response team activation to minimise adverse patient outcomes without

excess resource utilisation. The role and the risks of electronic data recording are under-

explored. Detecting and responding to deteriorating patients relies on accurate and clear

documentation of vital signs. ORC design and staff education on ORC implementation

and usage are integral to minimising ALF and optimising patient outcomes. Stand-

ardisation of the design of both the ORC and the hospital RRS are overdue.

Preventable in-hospital adverse outcomes include car-
diac arrest, death and unanticipated intensive care unit
(ICU) admission. All are often preceded by acute clinical
deterioration, which itself may go unrecognised,
undiagnosed and untreated without escalation of care.1

Adverse outcomes can be mitigated or prevented by
timely detection and intervention.2,3

The taking and recording of inpatient vital signs is a
long-standing and ubiquitous ward activity. A system
that facilitates the monitoring and documentation of
patients’ vital signs (‘track’), the recognition of vital
signs indicative of patients at risk of adverse outcomes
(‘trigger’), and timely escalation of care in response to
triggers (‘response’) may mitigate adverse outcomes.
Such a system, often referred to as rapid response sys-
tems (RRS), requires monitoring of vital signs indicative

Abbreviations: ALF, afferent limb failure; EWS, early warning
score; MET, Medical Emergency Team; MEWS, Modified Early
Warning Score; ORC, observation and response chart; RRS, rapid
response system; RRT, Rapid Response Team
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