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Abstract

Background: The novel coronavirus, SARS-CoV-2, caused the COVID-19 global pan-
demic. In response, the Australian and New Zealand governments activated their respective
emergency plans and hospital frameworks to deal with the potential increased demand on
scarce resources. Surgical triage formed an important part of this response to protect the
healthcare system’s capacity to respond to COVID-19.
Method: A rapid review methodology was adapted to search for all levels of evidence on
triaging surgery during the current COVID-19 outbreak. Searches were limited to PubMed
(inception to 10 April 2020) and supplemented with grey literature searches using the Goo-
gle search engine. Further, relevant articles were also sourced through the Royal Austral-
asian College of Surgeons COVID-19 Working Group. Recent government advice (May
2020) is also included.
Results: This rapid review is a summary of advice from Australian, New Zealand and inter-
national speciality groups regarding triaging of surgical cases, as well as the peer-reviewed
literature. The key theme across all jurisdictions was to not compromise clinical judgement
and to enable individualized, ethical and patient-centred care. The topics reported on include
implications of COVID-19 on surgical triage, competing demands on healthcare resources
(surgery versus COVID-19 cases), and the low incidence of COVID-19 resulting in a possi-
bility to increase surgical caseloads over time.
Conclusion: During the COVID-19 pandemic, urgent and emergency surgery must con-
tinue. A carefully staged return of elective surgery should align with a decrease in COVID-
19 caseload. Combining evidence and expert opinion, schemas and recommendations have
been proposed to guide this process in Australia and New Zealand.

Introduction

Coronavirus disease 2019 (COVID-19) is caused by severe acute

respiratory syndrome coronavirus 2 (SARS-CoV-2).1 This disease

has spread rapidly around the world. In the absence of effective treat-

ment or vaccines, strict prevention and control methods have been

applied to minimize community spread.2 COVID-19 has the poten-

tial to overrun the capacity of healthcare systems since a significant

number of infected patients require hospitalization and critical care.

During this pandemic, the Australian Government Department of

Health3 and the Ministry of Health in New Zealand4 enacted their

health management plans to support an integrated and co-ordinated

response and ensure the appropriate allocation of resources. During
the early phases of preparation and actions, there was a focus on

ensuring healthcare services were organized to manage increased

demand, particularly for scarce resources such as intensive care,

and to protect healthcare workers from infection.5,6 Health emer-

gencies, such as those experienced in a pandemic, require priority-
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setting, rationing and triage. Triage relates to decision-making
regarding the order of treating patients based on urgency of need; it
should follow due process and be transparent.7

In response to the COVID-19 pandemic, and at the combined
urging of the Royal Australasian College of Surgeons (RACS), the
Australian and New Zealand College of Anaesthetists, the Royal
Australian and New Zealand College of Obstetricians and Gyn-
aecologists, and the Royal Australian and New Zealand College of
Ophthalmologists,8 the Australian and New Zealand Governments
issued initial directives regarding elective surgery. The advice was
to either postpone surgery or, for those that could not wait, redirect
it from public to private providers, if necessary, due to a potential
lack of capacity in the public healthcare system.9,10 The intention
of these directives was to protect surgical teams and patients from
infection, and to preserve medical supplies and vital equipment
needed for the anticipated surge in COVID-19 patients requiring
high-acuity care. RACS11 and the specialty surgical societies pro-
duced guidelines to dispel uncertainty around patient and procedure
classifications and support decision-making for the postponement
of surgery.

There was the concern that a rigid adherence to restrictions in
elective cases may create the unintended consequence of a surge in
surgery following the first wave of COVID-19, potentially over-
whelming and compromising healthcare in Australia and
New Zealand. The continued requirement to postpone elective sur-
gery depended on the effectiveness of social control measures in
limiting the number of infections.

The aim of this review was to summarize the advice of
Australian and New Zealand speciality societies, as well as those of
other countries, regarding triaging of surgical cases. Based on this
advice and input from an expert working group, overarching princi-
ples have been provided to inform local decision-making on elec-
tive surgery, and to protect surgical teams while maintaining
equitable access to surgical treatment. It should be acknowledged
that the applicability of these guidelines is dependent on the
COVID-19 caseload within the locality of implementation.

Methods

A rapid review methodology was adapted to search for all levels of
evidence on triaging surgery during the current COVID-19 out-
break. Searching for peer-reviewed publications was limited to
PubMed from inception to 10 April 2020. The search developed for
the ‘Guidelines for safe surgery: open versus laparoscopic’ rapid
review12,13 was adapted to target surgery triage in the COVID-19
pandemic.

PubMed searches were supplemented with grey literature
searches using the Google search engine. Searching was limited to
websites of departments of health, surgical colleges, health authori-
ties (e.g. World Health Organization, Centers for Disease Control
and Prevention (CDC)), and major teaching hospitals. Relevant arti-
cles were also sourced through the RACS COVID-19 Working
Group.

Study selection and extraction was performed by KW, DRT,
JGK and WJB. All levels of evidence were considered, and inclu-
sion was not limited by language. Non-English articles were

translated using Artificial Intelligence translation tools, which may
affect the interpretation of results. Included studies report primary
research, reviews and opinion pieces that are either in print or pub-
lished. When necessary, supplementary searches were conducted to
fill any evidence gaps identified during meetings with the Working
Group. In addition, recent Australian and New Zealand government
advice regarding triage of elective surgery since the completion of
this review is included.

The working group responsible for this evidence-based guidance
consisted of expert general surgeons, with additional advice pro-
vided by representatives from three specialty colleges and one sur-
gical association within Australia and New Zealand.

Results and discussion

Guidance from Australia and New Zealand

The challenging situation due to the COVID-19 pandemic is recog-
nized, which has impacted surgical healthcare staff and their
patients. RACS14 and the Australian and New Zealand specialty
societies produced guidance for managing surgical cases at this
time (Tables S1–S4).

Advice provided at the time highlighted the need to triage and
ration cases due to the potential shortage of hospital and intensive
care unit (ICU) beds, ventilators and personal protective equipment
(PPE) during the peak of the pandemic; the impact on hospital
resources due to staff sickness, quarantine or home duties; and the
potential increased exposure of surgeons and other healthcare
workers due to community spread from undiagnosed patients.15 It
was also advised that decisions regarding patient treatment consider
the available healthcare staff required for each case.16

Individual patient-needs assessments considering patient age,
comorbidities, disease site and staging, and the wishes of the
patient, were to be conducted in the context of the capacity to
deliver care. Where possible, non-operative treatment was to be
considered, especially where significant comorbidities were present.
It was critical to have a plan to deal with complications, especially
in settings where resources were potentially limited. Surgery was to
be avoided, where possible, in older or more compromised
patients.17 The importance of multidisciplinary care was stressed,
with multidisciplinary team meetings considering the complex
issues. There could have even been consideration of inter-hospital
multidisciplinary teams, or referral to less affected centres.16

The COVIDSurg Collaborative estimated that due to the transient
suspension of elective surgery around the world, a global backlog of
operations was created that could take close to a year to clear.18

Thus, where a brief delay in treatment or diagnosis would not result
in worse outcomes, there was to be no unnecessary delay. These
cases might have become more urgent and complex as the disease
progressed, resulting in a backlog of surgical cancer cases requiring
treatment coinciding with a COVID-19 peak.19 The need to avoid
potential long-term harm for patients who may have suffered a sig-
nificant adverse outcome by a considerable delay in their surgery17

needed to be considered alongside the impact of a potential COVID-
19 infection in surgical patients, especially for those with com-
orbidities that might have worsened their outcomes if infected.20
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Guidance on factors to assist decision-making regarding the
urgency of the investigation or intervention21 aimed to achieve the
shortest hospital stay with the fewest likely complications, the least
likelihood of needing critical care or shortest duration in critical
care, the highest life expectancy and return to best functional capac-
ity, and the lowest combined utilization of hospital resources and
lowest risk of transmitting COVID-19 to healthcare workers.

Where there was uncertainty regarding the urgency for surgery it
was recommended that surgeons confer with a colleague or the hos-
pital administration22 to obtain a documented, independent peer
opinion23 or have cases reviewed by a hospital-based committee
before scheduling surgery.17

Certain surgical procedures presented a higher risk due to aerosol
production as well as the anatomical site of the surgery, where the
virus was more likely to be present. In COVID-19-infected patients,
otolaryngology head and neck surgeons were at particular risk due
to potential exposure to a high viral load.24 A guide for triage of

endoscopic procedures during the COVID-19 pandemic was pro-
duced by the Gastroenterological Society of Australia.25

International guidance

Similar guidelines for triage were produced in other countries
(Tables S1–S4). The American College of Surgeons (ACS) devel-
oped a phased model to support decision-making by both adminis-
trators and healthcare professionals relative to the acuity of the
specific local COVID-19 situation.26 In the UK, the Royal College
of Surgeons of England27 stressed the importance of maintaining a
real-time data-driven approach for both the governance of surgical
management and the allocation of resources within a healthcare
facility. Further, the ACS advised that a Surgical Review Commit-
tee composed of surgery, anaesthesiology and nursing personnel is
essential to provide defined, transparent and responsive oversight
amidst this current crisis.28 Multidisciplinary care was deemed

1. Urgent and emergency surgery must continue, with appropriate precautions 

2. Limit non-urgent elective surgery only to cases where delay would significantly 

worsen patient outcome; before scheduling, particularly for complex procedures, 

obtain a documented, independent peer or Surgical Review Committee opinion where 

possible 

3. Multidisciplinary care, decision-making and review should be implemented wherever 

possible, especially for complex surgical issues; where multidisciplinary team 

discussion is not possible a discussion with a colleague should be documented  

4. Surgical decision-making should incorporate a real-time, data-driven approach of 

daily assessment that considers both individual patient cases and the supply of hospital 

resources, particularly personal protective equipment 

5. Case-by-case assessment of immediate need to operate should incorporate the 

individual patient’s age, comorbidities, disease severity, wishes, and possibility of 

COVID-19 infection 

6. Non-operative management strategies that do not worsen patient outcomes should be 

considered where possible, based on the surgical team’s decision 

7. Minimise postoperative length of stay and need for critical care, encouraging use of 

enhanced recovery protocols and maximising use of short stay procedures where 

possible  

8. Senior consultants should direct both the initial assessment of surgical patients and an 

efficient and appropriate management strategy, oversighting the operative intervention 

9. Preparation for a potential future surge in COVID-19 cases is crucial 

10. Avoid unnecessary delay of cancer cases, as a backlog could progress to a future peak 

of urgent cases that may coincide with a peak in COVID-19 cases

11. Patients should be assessed on booking and then again on admission for COVID-19 

status; this would include questions related to a history of symptoms, close contacts 

and recent travel. COVID-19 testing should be carried out wherever possible in 

accordance with current Federal, State, and/or Territory Department of Health or New 

Zealand Ministry of Health guidelines. However, recent modelling estimates a 

1/100,000 risk of a healthcare worker contracting COVID-19 from an asymptomatic 

patient.

Fig 1. Recommendations derived from rapid
review of existing guidelines.
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crucial, and to be implemented at all stages of a surgical patient’s
management.

When making treatment decisions during the COVID-19 pan-
demic, multiple factors should be considered, including current and
projected COVID-19 cases in the community and region, the hospi-
tal’s ability to implement telehealth, supply of PPE and staff, medi-
cal office/ambulatory service location capacity, testing capability in
the local community, health and age of each individual patient, and
the urgency of the respective surgical treatment or service.29,30 It is
crucial that administrative personnel provide input to clinical surgi-
cal staff regarding the status of hospital and community supply of
resources, so that logistical efficiency is optimized.31

Hospitals and surgeons were to review all scheduled elective pro-
cedures with a plan to minimize, postpone or cancel scheduled
operations, endoscopies32 and other invasive procedures as neces-
sary.27,33,34 At the height of the pandemic, the capacity of ICU
facilities was to be re-evaluated before scheduling any surgery,
especially for operations with a high probability for postoperative
intensive care. In general, non-essential surgery should have been
deferred wherever possible29; however, procedures and operations
should have proceeded if a delay was likely to prolong the hospital
stay, increase the likelihood of later hospital admission, or cause
patient harm. Patients for whom medical management of a surgical
condition failed, should have been considered for surgery to
decrease the future use of resources for the treating institution.35

The ACS recommended the Elective Surgery Acuity Scale from

St. Louis University to assist in the surgical decision-making pro-
cess for triage of non-emergent operations.31 Similarly, multiple
international organizations developed classification systems
designed to facilitate the rapid triage of patients depending on the
severity and urgency of their clinical situation.26,32,36–42

The Spanish Association of Surgery strongly advised full patient
testing and workup for COVID-19 prior to surgery, with surgery
suspended until test results are returned.43 This was particularly
important if a patient presented with any symptoms of COVID-19
or influenza-like illness or had been in direct contact with a known
positive COVID-19 case.44 In these situations, a complete COVID-
19 workup was to be conducted and surgery should not have
proceeded within 14 days, even if the patient was asymptomatic.
The exceptions to this were urgent situations where an immediate
threat to a patient’s life or organs necessitated operative manage-
ment. In these cases the operation would have to be conducted with
minimal staff and full PPE precautions.29,30,42,43 It was important
that any decisions regarding surgical procedures were made using
all available medical and logistical information, not solely based on
risks associated with COVID-19.31

Perioperative considerations

The status of COVID-19 in Australia45 and New Zealand46 was
reported daily. The number of new cases slowed significantly after
the introduction of social distancing.47 Modelling conducted by the

Situations where elective surgery is not advised: 

• Non-essential surgery 

Situations where elective surgery can be advised: 

• Stage 1:  

All Category 1 patients 

Urgent Category 2 patients 

Category 2 patients with projected postoperative admission ≤ 23 hours 

• Stage 2: 

All Category 2 patients with projected postoperative admission ≤ 72 hours 

Category 3 patients projected to be admitted and discharged as same-day cases 

• Stage 3: 

All Category 2 patients 

Category 3 patients projected to be admitted and discharged as same-day cases 

• Stage 4: 

All surgery 

Stage 2 can be moved back to Stage 1 within 3 days if COVID-19 hospitalisations increase. 

For same-day cases, there is no congestion of beds and all such patients can be COVID-19 

tested. In Stage 3 more urgent cases are being attended to. Stage 4 is when the COVID-19 

crisis is completely under control.

Fig 2. Advised schema for Elective Surgery Tri-
age within Australia (developed by COVID-19
Working Group).
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Australian government,48 but based on overseas data, showed that
ICU bed capacity exceeded requirements in the early stages of the
pandemic. The situation was similar in New Zealand, with ICU
admissions well below the total capacity.46

The risk of perioperative complications associated with COVID-
19 could be significant, and profoundly affect postoperative mortal-
ity and complication rates.49–52 This may influence future
considerations regarding preoperative testing, but ideally, if it does
not worsen postoperative patient outcomes, the COVID-19 status of
surgical patients should be determined before surgery.53 Where this
is not possible, it is key to know which patients pose the highest
risk, including those more likely to have been exposed to COVID-
19 due to their profession. Lippi et al. reviewed current RT-PCR
tests for COVID-19 and identified issues of false negative results in
up to 30% of cases.54 In emergency cases, when time to surgery
does not allow return of RT-PCR test results, a patient’s symptoms,
contact history and diagnostic imaging can be used to assess risk of
COVID-19 infection. Emergency surgery should be performed
promptly with the minimal number of operative staff all using full
PPE and, where possible, avoiding aerosol-generating procedures.53

There were concerns in the Australian and New Zealand media
that PPE was in short supply. To address this concern a rapid

review was conducted on Personal Protective Equipment for Coro-
navirus Disease 2019 (COVID-19): Evidence-Based Guidance from
the Royal Australasian College of Surgeons55 and a subsequent
manuscript published in this issue.63 It was concluded that adequate
PPE was available in accordance with the COVID-19 status in
Australia and New Zealand, however this situation could have
changed rapidly if a second wave of infection occurred after con-
tainment measures were relaxed.

Staged return to surgery

Published evidence pointed to the need for a staged return to sur-
gery that allowed release of staff, beds and resources should
COVID-19 cases rapidly increase.56 It was advised that the decision
to expand surgery caseload should be informed by local COVID-19
information, preferably at a health-network level.57 Models were
made available to evaluate the impact of infectious disease out-
breaks at an area- or hospital-level, for example, the COVID-19
Hospital Impact Model (based on local COVID-19 data for three
Philadelphia hospitals57) and the AsiaFluCap Simulator.58 Australia
collected local epidemiological data that could inform model inputs
to generate outputs. Although the models are not perfect, they were

When prioritising surgical waiting lists, clinical urgency is to be the over-riding principle. 

However, where there is a clinically acceptable option to defer treatment, then several 

important factors are to be assessed related to the patient and the health system:  

i. Patient factors  
a) Comorbidities and other factors identified as placing the patient at a higher risk of 

death if they contract COVID-19. (e.g. age >70, BMI >40, coexisting respiratory, 

renal and cardiac disease, diabetes, hypertension, immunosuppression and pregnancy) 

b) Reasonable expectation of needing ICU/high dependency care 

c) Discharge issues including personal circumstances such as living alone 

d) Whether this is a day case procedure 

e) Risk of the condition requiring acute admission within a short timeframe 

f) Other time-critical issues where long-term outcome will be significantly worsened by 

further deferral of treatment  

g) Whether the patient needs authority to travel past police or community check points 

h) As air travel is still not routinely available, inter-District Health Board travel may 

need to be minimised. 

ii. Health system factors in that hospital 
a) Bed state (including any policy for patients having single rooms only vs. capacity) 

b) Supply chain of consumables, especially PPE 

c) ICU / HDU status 

d) Ability to manage system capacity and demand. (Cross-service, cross-facility and 

cross-provider planning and coordination must be maximised, and siloed planning is 

unacceptable. Each health system must prioritise collectively at local and regional 

level, including private providers, so that clinical risk is minimised for all patients 

regardless of provider.) 

e) Availability of community services for post-discharge support (e.g. district nursing, 

allied health, NGOs and others) 

f) Where applicable, specific requirements of the aged care sector facility where a 

patient is expected to reside following discharge from hospital. 

The presence of any of these factors in themselves does NOT mean a patient MUST be 

deferred. These highlight the need for a “whole of system” approach to case selection and, 

where sensible, to deferral of some cases whilst a heightened risk of COVID–19 exists. 

Referrers and patients require clear communication on the reasons for deferral, timing 

expectations and interim management.

Fig 3. Advised schema for Elective Surgery Tri-
age within New Zealand (developed by the
New Zealand National Board).
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able to assist decision-making around local resource allocation to
manage COVID-19 and determine whether there was capacity to
accommodate non-emergency surgical cases.

In Australia, the Federal government issued new guidance on
the restoration of elective surgery on 23 April 2020.59 Noted
risks for the reintroduction of elective surgery related to the
increased burden on ICUs, infection control, PPE supplies and
preoperative testing for COVID-19. Principles for the first
tranche of elective surgery recommencement were outlined.
Based on the categories outlined by the Australian Health Minis-
ters’ Advisory Council,60 a suggested approach (from 27 April
2020) included reopening 25% of elective surgery and endoscopy
lists, focusing on category 2 procedures supplemented by some
category 3 procedures, in addition to the previously allowed cate-
gory 1 procedures.

Advice was provided by the New Zealand Ministry of Health’s
Planned Care Sector Advisory Group on 21 April 2020 for the
resumption of delivery of planned care. The document ‘Increasing
and improving Planned Care in accordance with the National Hos-
pital Response Framework’ is for use from 27 April for Commu-
nity Alert Level 3.61

On the assumption that current COVID-19 cases and related
resource needs remain low, the RACS COVID-19 Working Party
developed the following recommendations (Fig. 1).

Schemata for guiding expansion of surgical services in Australia
and New Zealand were also produced (Figs 2,3). These guidelines
balanced urgency with patient COVID-19 status and resource needs
for surgery, or ongoing healthcare needs if surgery was further
postponed. They were designed to help health service providers
develop clear plans about surgical procedures that should continue
during the pandemic.62

Conclusions

There was agreement across surgical specialties and jurisdictions
regarding recommendations for surgical triage when faced with a
high incidence of COVID-19 infections. In such situations,
COVID-19 patients would have dominated hospital and ICU
admissions, thereby limiting resources for surgery to the most
urgent. Government directives of social distancing in Australia and
the initial lockdown measures in New Zealand have restricted
COVID-19 transmission thus releasing resources for non-COVID-
19 patients.

Based on the review findings and current incidence of infection,
the schemata developed by the COVID-19 Working Group for both
Australia and New Zealand hoped to assist with broadening the
criteria of allowable operations in the ongoing context of fighting
the pandemic.

Limitations of the review

The limitation to a single database for sourcing peer-reviewed pub-
lications may have overlooked some articles. In addition, the expe-
dited publication of peer-reviewed articles means the currency of
information related to COVID-19 changes rapidly. To mitigate this

limitation, the review team established automated alerts to identify
relevant evidence on this topic.
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